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To The only God I know–My Parents And to all those whom I care about



Preface Preparation for USMLE is more of an art form than just labor. It is more about following a certain path, rather than running all over the field. This axiom gains more credibility especially when you are studying Medicine for USMLE. I do not know how possible it is to master the field of medicine, but I am sure it is not at all easy. But thankfully, Medicine in USMLE is not about its vastness or obscure details but more about basics and their application. As someone who has ‘danced the dance’ of USMLE, I realized during my times of preparation that there is no single work in review of medicine that suffices the need of actual exam. One has to refer to so many things and go through a lot of hassles to make oneself ready for it. So my endeavor of writing this book is to gather all the information in medicine, required to champion the USMLE, in one book. From my personal USMLE experience and as an author, I would suggest you to make your fundamentals clear and be adept at their application. Diagnosing a disease is the most important part in answering any question right in medicine. Within the text, you will find ‘Diagnosis clinchers’—the features of diseases that will help you to nail down the diagnosis, just by their presence in questions. If you are eyeing the coveted score of 99, then you need to master the ‘99er’s mentioned between the text. These are those special points and concepts that help a student score high and mastering them, shall take you closer to your dream of 99. I personally have always felt that tabulated form of text is the best way to put across the point most precisely and effectively and also the information is more palatable. Therefore, any information that could be presented in tabulated form has been presented in the said form. Finally, the journey of USMLE is long and may be tiring but remember the only thing that is going to get you through is regularity, perseverance and your approach towards preparation. So find the way that suits your style of studying and never follow anyone. I wish you very best of luck in your quest to come up trumps.
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Emergency Medicine



BASIC LIFE SUPPORT (BLS)



Clinical Features



It includes recognition of signs of sudden cardiac arrest (SCA), heart attack, stroke, and foreign-body airway obstruction (FBAO), followed by cardiopulmonary resuscitation (CPR) and defibrillation with an automated external defibrillator (AED) (Flowchart 1.1). Clinically any patient that presents suddenly with a diminished responsiveness is a candidate for BLS. SCA is a leading cause of death in the US and about 40% of victims of out-of-hospital SCA demonstrate ventricular fibrillation (VF). Usually by the time of first rhythm analysis, the rhythm deteriorates to asystole and successful resuscitation is unlikely once the rhythm deteriorates to asystole. Therefore, treatment for VF SCA is immediate bystander CPR plus delivery of a shock with a defibrillator. One should first ensure that the unresponsiveness is true and not just sleep! After ensuring true unresponsiveness, follow the algorithm as shown in flowchart. '99er'- Jaw lift maneuver- is the first thing to do in trauma patients to maintain airway.



The patient will be unconscious and unresponsive. A few agonal (final gasping) breaths may be noted, but detectable heart sounds and palpable peripheral pulses are absent. Lightheadedness or syncope may precede asystole when it follows a bradyasystolic rhythm.



CARDIAC EMERGENCIES Asystole Asystole is cardiac standstill with no cardiac output and no ventricular depolarization; it eventually occurs in all dying patients. Asystole may be primary due to ischemia or from degeneration of SA or AV conducting system, or secondary to hypoxia, hyperkalemia, hypokalemia, acidosis, drug overdose, and hypothermia. Bradyasystolic rhythms are slow rhythms; they can have a wide or narrow complex on ECG, with or without a pulse, and often are interspersed with periods of asystole. '99er'- Reflex bradyasystole/asystole- can result from ocular surgery, retrobulbar block, eye trauma, direct pressure on the globe, maxillofacial surgery, hypersensitive carotid sinus syndrome, or glossopharyngeal neuralgia.



Diagnosis Confirm flat-line rhythm in two perpendicular leads on ECG.



Treatment Along with ongoing CPR, establish IV access. The only three drugs recommended by the American Heart Association (AHA) for adults in asystole are epinephrine, vasopressin, and atropine. If spontaneous circulation has not been restored, administer vasopressin 40 U IV for the first 2 doses followed by epinephrine administered at 1 mg every 3-5 minutes. 1 mg of atropine every 3-5 minutes is also given. Transcutaneous pacing (in slow bradycardia) and bicarbonate (in preexisting acidosis or a tricyclic antidepressant overdose) may also prove useful. '99er'- Always synchronized cardioversion is used except in pulseless ventricular tachycardia and ventricular fibrillation where asynchronized cardioversion is done.



Pulseless Electrical Activity Pulseless electrical activity (PEA) is the term applied to a heterogeneous group of dysrhythmias or an event of severe hypotension which is characterized by loss of palpable pulse in the presence of recordable cardiac electrical activity. PEA also is referred to as electromechanical dissociation (EMD). • True PE- is a condition in which cardiac contractions are absent in the presence of coordinated electrical activity. • Pseudo PEA- Patients may present with recordable aortic pressures and absent peripheral pulses from weak cardiac contractions or severe peripheral
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Flow chart 1.1: Basic life support (American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Courtesy: American Heart Association [AHA] (http://circ.ahajournals.org/cgi/content/full/112/24_suppl/IV-19)



vascular disease. Patients with pseudo-PEA usually are younger, have a normal QRS interval, and are more likely to respond to epinephrine than patients with no aortic pressure. Various causes may be: • Pulmonary - Respiratory arrest: • Mechanical - Cardiac tamponade, massive myocardial infarction, cardiac rupture, tension pneumothorax, auto-Positve end expiratory pressure (PEEP) due to mucous plugging, bronchoconstriction, inadequate time expiration, severe congestive heart failure (CHF).



• Preload and afterload changes - Severe hypovolemia, massive pulmonary embolus, sepsis. • Metabolic changes - Hyperkalemia, hypothermia, drug ingestion (tricyclic antidepressant overdose, digitalis overdose, calcium channel and beta-blockers). • Post-defibrillation PEA- After prolonged ventricular fibrillation and electrical cardioversion.



Clinical Features Apart from an unresponsive patient, with no peripheral pulses, patient may present with features typical of the causative pathology.



Emergency Medicine



Diagnosis Diagnosis is based on typical presentation.



Treatment American Heart Association—Advanced Cardiac Life Support (AHA-ACLS) guidelines protocol recommends the following: • Initiate CPR. • Place an intravenous line. • Intubate the patient. • Assess blood flow using Doppler ultrasound. • Correct hypoxia by administering 100% oxygen. Epinephrine or atropine may also be administered as per required. After these measures, the underlying cause must be emergently found out and treated. Note: Ventricular tachycardias, Ventricular Fibrillations and atrial dysrhythmias, which are major cardiac emergencies, are discussed in chapter on CVS in their respective topics.



TRAUMATIC BRAIN INJURY (TBI) TBI may be divided into 2 broad categories, closed head injury and penetrating head injury. Head injury depending on severity may be- just a laceration on scalp, concussion, epidural or subdural hematoma formation, or brain contusion leading on to intraparenchymal hemorrhage. Most head injuries are mild head injuries. Mild head injuries may be divided into: • Low-risk: Presentations like mild-to-moderate headaches, dizziness, and nausea after trauma are considered to be low-risk type. Many of these patients require only minimal observation after a careful assessment, and do not even require radiographic evaluation. These patients may be discharged if a reliable individual can awaken the patient every 2 hours and assess him neurologically. Caregivers should be instructed to seek medical attention if patients develop severe headaches, persistent nausea and vomiting, seizures, confusion or unusual behavior, or watery discharge from either the nose or the ear. • Moderate-risk: Those displaying persistent emesis, severe headache, anterograde amnesia, loss of consciousness, or signs of intoxication by drugs or alcohol are considered to have a moderate-risk head injury. These patients should be evaluated with a head
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CT scan and discharged if their CT scan findings reveal no pathology, their intoxication is cleared and they have been observed for at least 8 hours. Patients with mild head injuries typically have concussions, which is defined as physiologic injury to the brain without any evidence of structural alteration. A Concussion is graded from scale of 1-V ranging from temporal confusion (grade I) to brief disorientation, anterograde (memory loss starts from the time of the episode of injury and stretches forward) and retrograde (starts from the time of the injury and moves further back) amnesia, and loss of consciousness for > 10 minutes (grade V). The degree of amnesia in concussion is loosely associated with the degree of head trauma. The more severe the injury, the further back in time you forget. Retrograde amnesia is more common. Loss of consciousness may sometimes not be seen even in severe forms of brain injury, especially as in chronic subdural hematoma. Postconcussive syndrome (PCS) develops in as much as 30% of patients and consists of a persistence of any combination of headache, memory loss, nausea, emesis, dizziness, diplopia, blurred vision, emotional lability, or sleep disturbances after the injury. Fixed or focal neurologic deficits are not part of PCS. The presence of focal findings is most commonly associated with epidural and subdural hematomas and contusion.



Diagnosis As mentioned above, non-contrast CT scanning of the head is the diagnostic modality of choice in brain injury and even its follow-up. Hemorrhage is visible instantly if present at the time of the initial presentation. X-rays are indicated only in presence of spinal tenderness or signs of spinal involvement. Any doubt of cervical spine involvement should be confirmed with a cervical spine X-ray.



Treatment Once the patient has been stabilized, evaluation of neurological function by Glasgow coma scale (GCS) should be done, in which a patient can have a score of 3 (unconscious) to 15 (conscious). In addition to determining the GCS score, the neurologic assessment of patients with TBI should include brainstem examination (Pupillary examination, ocular movement examination, corneal reflex, and gag reflex), motor examination, sensory examination, reflex examination.
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'99er'- Pupillary Reflex



Subarachanoid Hemorrhage (SAH)



• Normal: Bilaterally reactive pupils that react to both direct and consensual stimuli. • Bilateral small pupils: Narcotics, pontine injury, or early central herniation. • Bilateral fixed and dilated pupils: Secondary to inadequate cerebral perfusion. • Unilateral fixed and dilated pupil with only consensual response intact: Traumatic optic nerve injury. • Unilateral dilated pupil with no response: Transtentorial herniation (80% occur ipsilateral to side of herniation). • Unilateral constriction of a pupil: Horner’s syndrome (disruption of sympathetic input leads to constriction due to unopposed parasympathetic supply) seen in apex of lung lesions or carotid artery injury. • Irregular shape pupil: Structural causes and midbrain injuries (due to lack of coordination of contraction of the muscle fibers of the iris) Score Best motor response Best verbal response Eye opening 6 5 4 3 2 1



Obeys command Localizes pain



Oriented and converses Flexion withdrawal Disoriented and converses Flexion abnormal Inappropriate (decorticate) words; cries Extension Incomprehensible (decerebrate) sounds No response No response



Spontaneously To verbal command To pain No response



Glasgow Coma Scale The most important issue in management of brain injury is management of intra cranial pressure (ICP) because cerebral perfusion pressure (CPP) defined as the difference between the mean arterial pressure (MAP) and the ICP decreases with increase in the latter. It can be lowered acutely with hyperventilation to a Pco2 level of 30-35 mm Hg and osmotic diuresis. Other effective measures include head of bed elevation to 20°-30° and maintenance of systolic BP between 110-160 mm of Hg. Any increase beyond that is not desirable as the increased cerebral blood flow will in turn increase ICP and hence again decreasing CPP. Also there may occur herniation (movement of the brain across fixed dural structures, resulting in irreversible and often fatal cerebral injury) if a hematoma evacuation is done without proper decrease in ICP. Steroids are not effective, and shouldn't be an option in treatment.



It implies the presence of blood within the subarachnoid space. Medically it is most commonly seen due to spontaneous rupture of a berry aneurysm or arteriovenous malformation (AVM). Head trauma is a rare cause of SAH. It is commonly associated with and is typically seen in MLE exam with patients of polycystic kidney disease, Ehlers-Danlos syndrome, and some other connective tissue diseases.



Clinical Features Typically, it presents with severe headache of sudden onset ("thunderclap headache") that can be accompanied by loss of consciousness at onset. The headache is frequently described as "worst headache of my life" (diagnosis clincher). Neck stiffness, fever, headache, photophobia, and low back pain are symptoms of meningeal irritation. Nausea and vomiting are due to increased ICP and meningeal irritation. Oculomotor palsy (due to posterior communicating artery aneurysm) is most frequent focal neurological symptom, if present. Hydrocephalus (due to obstruction of CSF outflow by clotted blood), and rebleeding are common complication.



Diagnosis Non-contrast CT scan is the initial test of choice. A lumbar puncture (LP) is indicated if CT scan is normal but there is high suspicion of SAH. Absence of RBC on LP excludes SAH. Specific anatomic site of the vascular defect can be found out with angiography. Sometimes clinically non significant T wave inversion can be seen on ECG.



Treatment ABC should be addressed first. Keep systolic blood pressure 90-140 mm Hg before aneurysm treatment (prior angiography required), then allow hypertension to keep systolic blood pressure (SBP) high but < 200 mm Hg. Vasopressors may be indicated if SBP goes below 120 mm Hg; this avoids CNS damage in the ischemic penumbra from the reactive vasospasm seen in SAH. Nimodipine can be used to lower the risk of spasm in the blood vessel and thereby also lowering the risk of subsequent stroke. Measures indicated in treatment of TBI, to maintain adequate CPP can be used. Shunting procedure may be required if hydrocephalus develops.



Emergency Medicine



THERMAL INJURIES Burns Burns can be thermal burns, chemical burns, and radiation burns. Thermal burns can be further classified according to skin depth and percentage of total body area burned. They are most dangerous when associated with damage to respiratory system. Deaths in times of fire occur mostly due to smoke inhalation and CO inhalation. Burn depth is described as first, second, or third degree. • First-degree burns (involve only the epidermis): Tissue is erythematous, often painful and blanches with pressure. Tissue damage is minimal and capillary refill remains normal. Sunburn is a classic example. • Second-degree burns/partial-thickness burns (involves epidermis and portions of the dermis): The burned area characteristically has blisters and is very painful. • Third-degree burns/full-thickness burns (involves epidermis and dermis): These burns are characterized by charring of skin or a translucent white color, with coagulated vessels visible below. The area is insensate, but the patient may still complain of pain, which is usually a result of surrounding second-degree burns. Recovery typically presents with extensive scarring. Severe burns are defined as combined second- and third-degree burns > 20% or third-degree burns >5% of body surface area (BSA).



Clinical Features During physical examination apart from the visible burns, concentrate on finding any signs of soot in mouth or nose, burnt nose hairs, wheeze, stridor, altered mental status; which are clues to respiratory system involvement and may portend laryngeal and pulmonary edema. Patient with CO exposure and poisoning may appear with altered mental status, dyspnea, headache, and chest pain. Patient with extensive burns may go into shock due to various endogenous substances released in blood. Circumferential burns may tighten as they heal and cut off circulation, leading to limb compromise. Burns can also lead to peptic ulcer and pancreatitis. '99er'- Most threatening inhalational injury is sub glottis edema, which can be assessed by fiberoptic laryngoscopy/ bronchoscopy.



Diagnosis Visible skin injury is estimated with the "Rule of Nines" in adults in which head and arms are 9% of body surface area (BSA) each and chest, back, and legs are 18% of BSA
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each. Lund and Browder Chart is used to calculate BSA in children. Patchy burns can be estimated by using one hand's width as an estimate of 1% of BSA burned. Respiratory system involvement should be assessed by: • X-ray: Helps assess the extent of injury. • Bronchoscopy: Reveals thermal injury even when x-ray is normal. • Carboxyhemoglobin: To assess the extent of CO poisoning.



Treatment The American Burn Association has developed criteria for burn center admission, which are follows: • Full-thickness (third-degree) burns over 5% BSA • Partial-thickness (second-degree) burns over 10% BSA • Any full-thickness or partial-thickness burn involving critical areas (face, hands, feet, genitals, perineum, skin over any major joint), as these have significant risk for functional and cosmetic problems • Circumferential burns of the thorax or extremities • Significant chemical injury, electrical burns, lightning injury, coexisting major trauma, or presence of significant preexisting medical conditions • Presence of inhalation injury. Patients should be immediately intubated who are: • Unconscious or obtunded. • In respiratory distress • Presenting with facial burn, singed nasal hairs, soot in the airway, and carbonaceous sputum. Topical antibiotics such as silver sulfadiazine or mafenide can be applied on burns. Establish intravenous access and begin fluid resuscitation. Two large-bore peripheral lines should be established. Fluid needs for burn victims in the acute phase can be calculated using the Parkland formula, as follows: (4 cm3 of crystalloid) × (% BSA burn) × (body weight in kg) One half of the calculated fluid requirement is administered in the first 8 hours, and the balance is given over the next 16 hours. Ringer's lactate is preferred liquid. Foley catheter simplifies monitoring of adequacy of fluid replenishment by measuring hourly urine output which should be maintained at 0.5- 1 cm3/kg/h. Care should be taken about pain control and tetanus prophylaxis. If the carboxyhemoglobin level is > 5-10% than 100% oxygen should be administered. Circumferential burns need escharotomy. Stress ulcer prophylaxis with H2 blockers should be given. Never break blisters. Skin grafting is done on the basis of the size and severity of the injury. Steroids are not indicated in burns.
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Electric Burns Low-voltage electric burns almost exclusively involve either the hands or oral cavity. In either injury, hospitalization is recommended to treat the local burn injury and monitor for systemic sequelae. High-voltage burns may be due to: • Electric arc (Direct current-DC)-the current courses external to the body from the contact point to the ground. Circumscribed burns occur where the portions of the arc came in contact with the patient. • Electric current (Alternating current-AC) - are simply thermal injuries occurring when the electric energy is converted to thermal energy. Patients usually have an explosive exit wound. Ventricular fibrillation is commonly seen. AC current has far more worse effect than DC at same voltage. Neurologic complications are the most common complications of electric injury. High-voltage electric current can also produce a wide variety of cardiac injuries and usually including rhythm and conduction disturbances.



accordance with maintenance of an adequate urinary output. In contrast to fire injury, completion of fluid resuscitation can be predicted by the patient's hematocrit and plasma volume. Fluid replacement is also important in treating myoglobinuria that may occur due to muscle damage during electric shock.



Heat Disorders Exertional heat disorders: Heat cramp, heat exhaustion, heat stroke. Nonexertional heart disorder: Malignant hyperthermia, neuroleptic malignant syndrome.



Treatment Involves rapid rewarming which is to be started only when refreezing prevention is assured. Replace wet clothing with dry, soft clothing to minimize further heat loss. Use whirlpool bath or tub of water at 40-42°C. Debride clear blisters (prevents thromboxane-mediated injury) and leave hemorrhagic blisters intact to reduce risk of infection.



Treatment



Hypothermia



Asymptomatic non-high tension voltage (< 1000 V) burn patients may go home. Fluid administration should be in



It is a state in which the body's mechanism for temperature regulation is overwhelmed in the face of a cold stressor.



Table 1.1 Condition



Symptoms



Signs



Treatment



Heat cramp



Due to fluid and water depletion, which lead to painful muscle contraction. Patient sweats



Body temperature normal with no neurological complaints muscles usually tender



Rest, oral rehydration, and salt replacement.



Heat exhaustion



Severe than heat cramp with more systemic symptom. Patient sweats profusely.



Body temperature slightly elevated with headache and anxiety



Oral fluid and liquid replacement. IV fluid in severe weakness. Progression to heat stroke if not treated.



Heat stroke



Very severe and life threatening. No sweating. Blurred vision, confusion, disorientation, seizure. Complication of lactic acidosis, DIC, anuria.



Very high body temperature (> 40oC). Elevated BUN, creatinine. Hemocon-centration Rhabdomyolysis.



Place in cool environment, rapid cooling with water spray, fanning, IV fluids. If shiver starts, give diazepam and chlorpromazine. Ideally decrease temperature by 0-2o/ minute



Malignant hyperthermia



Idiosyncratic reaction to any anesthetic agent or succinylcholine. Muscular rigidity.



Tachycardia high temperature Rhabdomyolysis. Hypercapnia.



Dantrolene



Neuroleptic malignant syndrome



Idiosyncratic reaction to phenothiazines, haloperidol. Muscular rigidity



Rhabdomyolysis. History of drug administration.



Stop the drug. Dantrolene/bromocriptine.



Emergency Medicine Core body temperature, measured rectally or through esophagus is < 35°C. It is seen commonly in elderly alcoholics. Hypothermia progressively depresses the CNS, decreasing CNS metabolism in a linear fashion as the core temperature drops and therefore is one of the few conditions in which a patient can be resuscitated from pulselessness beyond 10 minutes.



Frost Bite It is characterized by freezing of tissue. According to skin involvement and severity, they are classified as: • First-degree—Erythema, edema, waxy appearance, hard white plaques, and sensory deficit • Second-degree—Formation of blisters, which are filled with clear or milky fluid. • Third-degree—Blood-filled blisters present, which progress to a black eschar. • Fourth-degree—Full-thickness damage affecting muscles, tendons, and bone. Non viable structures demarcate and slough off.



Clinical Features Companion of hypothermic patient give history of mood change, irritability, poor judgment, and lassitude in patient. He may have also shown paradoxical undressing (a severely hypothermic person removes clothing in response to prolonged cold stress) or rhythmic or repeated motions such as rocking. Hypothermia results in decreased depolarization of cardiac pacemaker cells, causing bradycardia. Since this bradycardia is not vagally mediated, it can be refractory to standard therapies such as atropine. Mean arterial pressure and cardiac output decreases and atrial and ventricular arrhythmias also occur, of which ventricular fibrillation is most common.



Diagnosis ECG shows various arrhythmias along with characteristic J or Osborne waves (occasionally also seen in sepsis and myocardial ischemia).



Treatment Patient should be warmed by putting him in a warm bed, bath, or covering them with heating blankets. Severe cases may require warm IV fluids or oxygen. Resuscitative measures should be continued, even in presence of life threatening arrhythmias, till temperature is > 35°C. Bretylium is drug of choice for ventricular fibrillation.
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'99er'- Intoxicated patient- with life threatening injury, should be first physically constrained and then treated.



Radiation Injury It is damage to the body caused by ionizing radiation through destructive changes to DNA molecules, especially in rapidly dividing cells. Bone marrow depression is most common cause of death in these patients due to infection and bleeding (from thrombocytopenia). Leukemia may occur because of radiation. Cells in descending order of sensitivity to radiation are lymphocyte (at 2-3 Gy/200300 rad), neutrophils, red cells. GI symptoms include nausea and vomiting initially and may progress to intestinal ulcerates, leading to bleeding and infection as dose of radiation increase.Effect on testis may cause temporary aspermatogenesis and more radiation can make men permanently sterile.



Treatment The management is symptomatic as no cure is available. There is no specific therapy to reverse radiation injury.



DROWNING Results in primary respiratory impairment from submersion in a liquid medium. Factors that predispose to drowning include alcohol and illicit drugs ingestion, neurological trauma, acute MI, exhaustion, etc. Pathophysiologically drowning in water may be:



Fresh Water Drowning Fresh water moves rapidly across the alveolar-capillary membrane into the microcirculation and hence causes acute hypervolemia, hemodilution, and intravascular hemolysis. Surfactant is destroyed and hence produces alveolar instability, atelectasis, and decreased survival chances in fresh water drowning.



Salt Water Drowning Hypertonic water draws water into alveoli and makes them more fluid filled and heavy. This leads to decrease in compliance, damage of alveolar-capillary basement membrane, and shunting, which results in rapid induction of serious hypoxia.



Clinical Features Near drowned patients present with coughing with blood tinged sputum, cyanosis, and tachypnea. On examination patient may be agitated or in coma.
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Diagnosis From presenting history.



Treatment It should focus on immediate resuscitation and treatment of respiratory failure. ABC should be maintained and patient should be intubated. Supplemental oxygen or continuous positive airway pressure (CPAP) should be given. Patient should be at least monitored for 24 hours as ARDS is a late finding. '99er'- Dry drowning- is absence of water/fluid in lungs and is due to laryngospasm.



TOXICOLOGY In any poisoned patient, the first thing required is to find out the toxin that has been ingested. This can be found out by the help of precise history takings presentation and physical examination. In ingestions of an unknown toxin, a urine or blood toxicology screen should be performed, but this should not delay the administration of certain common measures that can be taken to prevent the toxic effect of poisons. These include as per mechanism of action: • Elimination: – Activated charcoal- use is the first line modality, especially when patient comes more than 1-2 hours after ingestion (as in most cases). Dose of 1g/kg can be given and repeated every 2-4 hours. It also prevents absorption of toxin. Charcoal is not effective for hydrocarbon ingestions, such as methanol or ethylene glycol, or for metals such as iron. Charcoal is not dangerous in any patient. – Whole bowel irrigation- by 1-2 L/hr of polyethylene glycol with electrolytes. It is useful in iron, heavy metals, lithium, sustained release drugs, large volume pills (which are visible on X-ray) and in body packers (Cocaine). • Removal of unabsorbed toxins: – Induced vomiting: Ipecac can be given if patient comes within 1-2 hours of ingestion, which is very rare. Therefore it's more useful when used at home. In hospital setting it also delays use of oral antidotes. It also requires patient to be awake to prevent aspiration. – Gastric lavage: It is also useful within 1-2 hours of ingestion, but it can be performed in unconscious patients provided they are priorly intubated. But, both ipecac and lavage are contraindicated with the ingestion of caustic substances such as acids or alkalis.



• Removal of absorbed toxin: – Forced diuresis: This involves alkalinizing urine to pH > 8 and it helps in elimination of salicylates, chlorpropamides and phenobarbital. – Dialysis: If it is required as in situations of coma, apnea, or hypotension (especially in presence of renal or hepatic failure). Hemodialysis is preferred than peritoneal dialysis, as previous is more efficacious. – Charcoal hemoperfusion: It involves increased absorption of toxic substances like barbiturates, digoxin, carbamazepines, and aminophyllines by filtering blood through a column of activated charcoal. '99er'- Naloxone/Dextrose/Thiamine should be given first to any patient presenting with altered mental status, confusion, or coma. Out of these three, first give the one whose indication is more supported by history and presentation. In situations where you are not able to decide, start with naloxone (no adverse effects), followed by thiamine and then dextrose. Toxidromes are clinical syndromes that are essential for the successful recognition of poisoning patterns. A toxidrome is the constellation of signs and symptoms that suggest a specific class of poisoning. The most important toxidromes, clinically, are: On physical examination certain features may help narrow your diagnosis. Few of these may be: • Pupils: – Miosis: Opioids, cholinergics, clonidine, nicotine, phenothiazines, PCP – Mydriasis: Anticholinergics, meperidine, sympathomimmetics. • Respiratory effort: – Decreased: Alcohol, barbiturates, benzodiazepines, opioids – Increased: Salicylates, organophosphates, CO, cyanide. • Heart rate: – Tachycardia: Amphetamines, thyroid medication, cocaine, anti cholinergics, TCAs – Bradycardia: β-blockers, CCBs, opioids, clonidine, digitalis. • Temperature: – Hyperthermia: Anticholinergics, salicylates, PCP, cocaine, amphetamines, SSRIs, neuroleptics – Hypothermia: Alcohol, sedative-hypnotics, CO, β-blockers.
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Table 1.2: Toxidromes and causative toxins Toxidrome



Examples



Vital signs



Other features



Sympathomimetic



Cocaine, Amphetamine Pseudo-ephedrine



Hyperthermia Tachycardia Hypertension Tachypnea



Piloerection Hyperreflexia Diaphoresis Tremors Mydriasis



Anticholinergic



Atropine TCA Antihistamine



Hyperthermia Tachycardia Hypertension



Hot as a Hare, Dry as a Bone, Red as a Beet, Blind as a Bat. Seizures Mydriasis



Cholinergic



Organophosphates Carbamates Mushrooms



Hypothermia Bradycardia Tachypnea



Lacrimation Salivation Incontinence Bronchospasm Seizures Miosis



Hallucinogenic



PCP LSD



Tachycardia Hypertension Tachypnea Nystagmus



Hallucinations Agitation Disorientation Mydriasis



Opioid



Opiates Heroin



Hypothermia Bradycardia Hypotension Hypopnea



CNS depression, Coma Miosis



Sedative- hypnotic



BZD Barbiturates Alcohol Anticonvulsant



Hypothermia Bradycardia Hypotension Hypopnea



Hyporeflexia Confusion Stupor Coma Miosis (usually)



• Breath odor: – Garlic- organophosphates – Bitter almonds- cyanide – Pear: chloral hydrate – Moth ball: camphor, naphthalene • Bowel sound: – Increased: Sympathomimmetics, opiate withdrawl – Decreased: Opiates, anticholinergics • Skin findings: – Jaundice-mushroomm poisoning – Cyanosis- due to methemoglobin like in nitrates, sulfonamides, lidocaine, benzocaine, dapsone, antimalarials Pink: CO poisoning Eschars: phenols



Blue black stainig: silver nitrate Black staining: Iodine – Needle tracks- opioids – Alopecia- arsenic, thallium – Diaphoresis-organophosphates, sympathomimmetics, salicylates



'99er'- Specific Antidote: β-Blocker-Glucagon • Cyanide - amyl nitrite pearls, sodium nitrite, sodium thiosulfate. • Heparin- Protamine • Nitrite-Methylene blue • Phenothiazines- diphenhydramine, benztropine
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Diagnosis



Treatment



Acids (various household cleaners)/alkalis (lye, detergents)



Alkali exposure more severe than acid exposure. Oral pain, odynophagia, abdominal pain, strictures, drooling



History + upper endoscopy to determine extent of damage



Immediate washout with cold water. No forced emesis. No neutralization of acid/base.



Acetaminophen



Nausea, vomiting followed by asymptomatic period of up to 2 days and then signs of liver failure and even renal failure



AST elevation more common than ALT elevation. Draw a nomogram against time to see if patient may develop toxicity



N-acetylcysteine (specific antidote). Effective only if given up to 36 hours of ingestion. Give repeated activated charcoal also



Barbiturate



Hypothermia, loss of deep tendon reflexes, corneal reflex. Severe CNS and respiratory depression that may even cause death



Patient may even have silent EEG if severe depression



Forced diuresis with bicarbonates.



Benzodiazepines



Somnolence, ataxia, dysarthria, stupor



History and presentation



Flumazenil (specific antidote). Its acute withdrawal may precipitate seizure



Cocaine



Hypertension, hemorrhagic stroke, MI, seizure, arrhythmias, rhabdomyolysis, hyperthermia. Pulmonary edema in smoked cocaine



Metabolic acidosis



Phentolamine/labetalol for hypertension, benzodiazepines to control acute agitaion



Metabolic acidosis with elevated anion gap. Also seen in ethylene glycol.



Ethanol infusion. Hemodialysis if severe symptoms. Fomepizol (alcohol dehydrogenase inhibitor) is specific antidote.



Toxin



Methanol (solvents, Visual disturbance to blindness (due to formic acid) windshield washers, paint thinner, sterno)



Ethylene glycol (Automotive antifreeze)



Nausea, vomiting, kussmaul breathing, slurred speech, flank pain, pulmonary edema, renal failure, oxalate crystals in urine, stones in urine.



Oxalate crystal in urine, elevated BUN/creatinine, woods lamp fluorescein, hypocalcemia



Same as methanol



Carbon monoxide (CO) (low level CO poisoning in most smokers)



Neurologic: confusion, throbbing headache, dizziness, impaired judgment. (period) Pulmonary: dyspnea, tachypnea. (period) Cardiac; chest pain, hypotension. Nausea, malaise



Find out carboxyhemoglobin level, ABG- metabolic acidosis, CPK elevated



Removal from source, 100% oxygen, hyperbaric oxygen in severe cases. Patient suffers silent death.



Digoxin (predisposed by hypokalemia)



GI symptoms, blurred vision, yellow vision, hallucination, confusion, arrhythmias



ECG- arrhythmias, most common is paroxysmal atrial tachycardia (along with vision alteration diagnosis clincher)



Repeated charcoal, correct hypokalemia; phenytoin or lidocaine for arrhythmia, digoxin specific antibodies



Hallucinogens (marijuana, LSD, mescaline, psilocybine)



Anticholinergic effects. PCP (angel dust)may cause seizure and death



History and presentation



Benzodiazepines. Low sensory environment for PCP intoxication Contd...
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Toxin



Clinical feature



Diagnosis



Treatment



Lead (question typically has children residing in very old homes where they eat paint flakes)



Adult: abdominal pain, anemia, headache, memory loss, renal diseaseChildren: acuteabdominal pain, anemia, lethargy, seizure. Chronic-poor cognitive and behavioral function, mental retardation, lead lines on metaphyseal plates.



First test to be done Removal from exposure include CBC, serum Fe, site. ferritin, reticulocyte count. Also measure blood lead level. Patient shows anemia, azotemia.



Mercury



GI symptoms, interstitial pneumonitis (if inhaled); erethism- tremors, excitability, memory loss, delirium , insomnia



From history



Opiates



Respiratory depression (diagnosis clincher), Needle tracks on skin, Naloxone (specific miosis, constipation, hypothermia, history and presentation antidote) bradycardia



Salicylates (aspirin)



GI symptom (most common), tinnitus (diagnosis clincher), hyperventilation, hyperthermia, confusion, seizure, coma



Early on respiratory alkalosis but later metabolic acidosis with elevated anion gap. Aspirin level



Tricyclic antidepressants (one of the most common suicidal drug in depressive patients)



Anticholinergic effects, QRS prolongation (diagnosis clincher) leading to ventricular tachycardia, atrial arrhythmias, conduction blocks



Serum drug levels, ECG Gastric lavage helpful here findings even after 1 hour of ingestion. Any cardiac signimmediate bicarbonate



Organophosphate poisoning



DUMBELS (Diarrhea and diaphoresis, Urination, Miosis, Bronchorrhea, bronchospasm, bradycardia, Emesis, Lacrimation, Salivation)



Confirmatory diagnostic test is measuring plasma cholinesterase activity test.



Removal from source. Chelation with succimer, dimercaprol, and pencillamine



Gastric lavage, repeated charcoal. Mainstay is alkalization of urine. Dialysis if severe.



Atropine, pralidoxime (specific antidotes)



Table 1.4 Drug



Symptoms



Treatment



Opioids Cocaine/ amphetamines Benzodiazipines Barbiturates Alcohol



Flu like symptoms, sweating, piloerection, rhinorrhea, stomach cramps, diarrhea, mydriasis, anxiety, insomnia Hypersomnolence, hyperphagia, depression Anxiety, tremor, seizure, even delirium tremens. Cardiac and respiratory arrest, anxiety, tremor, seizure, delirium. Tachycardia, hypertension, tremor, agitation, seizure, delirium tremens, hallucination.



Symptomatic. Clonidine, buprenorphine (moderate withdrawal); methadone (severe withdrawal) Supportive. â blockers to be voided in cocaine users Benzodiazipines Benzodiazipines Benzodiazepines (especially Chlordiazepoxide), haloperidol for hallucination, thiamine, folate, multi vitamins
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'99er'- Acute alcoholic intake can reduce the risk of hepatic injury due to Acetaminophen because it competes with CYP2E1, so there is less production of toxic metabolites. Chronic alcohol intake increases risk of hepatic injury by stimulating P450 system and decreasing the amount of Glutathione (used for metabolism of acetaminophen). '99er'-Lead poisoning- treatment therapy: Blood levels < 45 μg/dL- DMSA/d-pencillamine; 45-70 μg/dL- IV EDTA/ oral DMSA; > 70 μg/dL (may present as encephalopathy) - dimercaprol + EDTA. '99er'- Isopropyl alcohol- develops ketosis but without elevated anion gap as in methanol and ethylene alcohol. '99er'- Unknown chemical on skin- first thing to be done in such a case is to flush the skin with copious amount of low pressure water. '99er'- When a patient takes Lye (alkali substance for suicide), upper GI contrast studies should be performed as early as possible, to assess the damage and possible perforation of esophagus. Normal X-Ray does not rule out a perforation. Once you know there is no perforation then you can do diagnostic peritoneal lavage if necessary. But the first thing is to rule out perforation.



Delirium Tremens (DT) DT usually begins 24-72 hours after last ethanol use. It is characterized by extreme agitation along with altered mental status symptoms like confusion, delusions, hallucinations, and severe agitation, or generalized seizures. There is increased sympathetic nervous system activation. Morbidity and mortality from DT is due to hyperadrenergic state and associated medical problems like infections, fluid and electrolyte abnormalities. The major goal is to blunt the hyperadrenergic state and treat associated medical problems. IV saline, thiamine, glucose, and benzodiazepines are the main stay of treatment. Ethanol withdrawal seizures typically occur 6-48 hours after the last drink. '99er'- Anaphylaxis- in severe anaphylaxis, treat with 0.3-0.5 ml of 1:1000 IV epinephrine. If its only mild (subcutaneous reaction), than give subcutaneously. '99er'- Postanaphylaxis- Most important intervention is teaching proper use of epinephrine pen. '99er'- Venomous bites- Patient should be immobilized to limit spread of venom and a compression bandage be tied, but a tourniquet is not indicated. ABC should be maintained and an antivenin given.



Chapter
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Infectious Diseases



CENTRAL NERVOUS SYSTEM INFECTIONS Meningitis It is an inflammation of the leptomeninges and underlying subarachnoid cerebrospinal fluid (CSF). Symptom onset can be divided into acute (< 1 day), subacute (1-7 days), and chronic (> 7 days) categories. Unlike subacute or chronic meningitis, which have myriad infectious and noninfectious etiologies, acute meningitis is almost always a bacterial infection. Table 2.1 Scenario



Common etiological agent



Neonatal age



Group B streptococci



Beyond neonatal age (over all)



Streptococcus pneumoniae



Adolescents



Neisseria meningitidis



Immune deficient patients, very young, very old patients



Listeria



HIV (< 100 CD4 cells)



Cryptococcus



Tick exposure



Mid Atlantic area- rocky mountain spotted fever (RMSF)North eastern area- Lyme disease



COMMON ETIOLOGICAL AGENTS The spread of the organism into the CNS can be by sporadic (unknown) mechanisms or by means of contiguous local infection (otitis media, sinusitis, mastoiditis, and dental infections) or by hematogenous spread (endocarditis and pneumonia).



Aseptic Meningitis It is a broad term that denotes a nonpyogenic cellular response. Patients characteristically have an acute onset of meningeal symptoms, fever, and cerebrospinal



pleocytosis that is usually prominently lymphocytic. Viruses cause most cases of aseptic meningitis; it can also be caused by bacterial, fungal, mycobacterial, and parasitic agents.



Clinical Features Classic symptoms may not be evident in infants and elderly) include the following: • Headache • Nuchal rigidity (generally not present in children < 1year or in patients with altered mental status) • Fever and chills • Photophobia • Vomiting • Prodromal upper respiratory infection (URI) symptoms (viral and bacterial) • Seizures (30-40% in children, 20-30% in adults) • Altered sensorium (confusion may be sole presenting complaint, especially in elderly) • Focal neurologic deficits can also occur, the most common being visual field and cranial nerve deficits. • Rash: – Petechial rash: Neisseria. – On wrists and ankles with centripetal spread toward the body: Rocky Mountain Spotted Fever – Target-like erythema migrans rash: Lyme



Fungal Meningitis Headache, low-grade fever, and lethargy are the primary symptoms; the course may be mild with fluctuating symptoms, especially in immunocompromised patients.



Tuberculous Meningitis Fever, weight loss, night sweats, and malaise, with or without headache and meningismus are common symptoms; this infection may follow a protracted course with vague, nonspecific presentation.
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Signs



Treatment



• Kernig sign: In a supine patient, flex the hip to 90° while the knee is flexed at 90°. An attempt to further extend the knee produces pain in the hamstrings and resistance to further extension. • Brudzinski sign: Passively flex the neck while the patient is in a supine position with extremities extended. This maneuver produces flexion of the hips in patients with meningeal irritation.



Symptoms in Infants • • • •



Fever Lethargy and/or change in level of alertness Poor feeding and/or vomiting Respiratory distress, apnea, cyanosis ‘99er’- The most common long-term neurologic deficit is damage to the 8th cranial nerve. Facial nerve palsy is suggestive of Lyme.



Table 2.3 Predisposing feature



Common pathogens



Age 0-4 weeks



Group B or D streptococci, E. coli, Listeria



Age 1-3 months



From both above and below group



Age 3 months to 50 years



S. pneumoniae, N meningitidis, and H influenzae.



Older than 50 years



S. pneumoniae, H. influenzae, Listeria species, Pseudomonas aeruginosa, and N. meningitidis.



Impaired cellular immunity



Cryptococci, Mycobacterium tuberculosis, syphilis, HIV aseptic meningitis, and Listeria species



Neurosurgery, head trauma, or CSF shunt



Staphylococcus epidermidis, S. aureus, coliforms, Propionibacterium acnes.



Diagnosis The cornerstone in the diagnosis of meningitis is examination of the CSF. CT scan of the brain may be performed prior to lumbar puncture in some patient groups with a higher risk of herniation, which include those with: • newly onset seizures • an immunocompromised state • signs suspicious for space-occupying lesions (such as papilledema and focal neurologic signs) • moderate-to-severe impairment in consciousness If the lumbar puncture is delayed more than 20-30 minutes for any reason, then the best initial step is to give an empiric dose of antibiotics with ceftriaxone or cefotaxime. Also begin empiric therapy prior to head CT scan if a focal neurologic deficit is present.



Table 2.4 Pathogen



Treatment



S. pneumoniae



Vancomycin + III generation cephalosporin (+dexamethasone- not always) L. monocytogenes Ampicillin S. agalactiae Ampicillin N. meningitides Ampicillin/ III generation cephalosporin H. influenzae III generation cephalosporin



General Principle in Treatment • Suspected meningitis should be treated immediately, and do not wait for LP results.



Table 2.2 WBC count/µL



Glucose (mg/dL)



Protein (mg/dL)



Confirmatory test



Normal



0-5; lymphocytes



50-75



15-40



Bacterial



100-5000;>80% PMNs






>100



Gram stain, culture (better results)



Viral



10-300;lymphocytes



Normal, reduced in mumps, Lassa virus



Normal, but may be slightly elevated



Viral isolation, PCR analysis



Tuberculous



100-500; lymphocytes



Reduced; 


Elevated;>100



AFB staining, culture, PCR



Cryptococcal



100-200; lymphocytes



Reduced



50-200



India ink, cryptococcal antigen.



Aseptic



100-300;lymphocytes



Normal



Normal; may be slightly elevated



Infectious Diseases • Empiric therapy of bacterial meningitis is best achieved with ceftriaxone or cefotaxime. • Ampicillin is added to those with immune defects to cover Listeria. Listeria is resistant to all forms of cephalosporins. • Lyme disease: ceftriaxone. • Cryptococcus: initially with amphotericin; lifelong fluconazole therapy in HIV-positive patients. • Syphilis- penicillin. • TB meningitis: in the same fashion as you would use for pulmonary TB. Steroid use in adult meningitis is only appropriate for TB meningitis. • Viral (or aseptic) meningitis: no treatment currently proven useful for.



Prophylaxis For close contacts of patients with (suspected) N. meningitides by rifampin (same for suspected H. influenzae). Indicated for those at increased risk, such as those who were in close contact with patient for at least 4 hours during the week before onset or were exposed to patient’s nasopharyngeal secretions.



ENCEPHALITIS It is an inflammation of the brain parenchyma, which presents as diffuse and/or focal neuropsychological dysfunction. Meninges involvement is common and most cases are due to viral infection (HSV most common), though other pathogens may also be involved. Cerebritis describes the stage preceding abscess formation and implies a highly destructive bacterial infection of brain tissue.



Clinical Features A patient presenting with fever, headache along with altered mental status (diagnosis clincher) should always be suspected for encephalitis. The classic presentation, along with focal signs, includes the following: • Behavioral and personality changes, decreased level of consciousness • Stiff neck, photophobia, and lethargy • Generalized or localized seizures (common in children with California encephalitis ) • Acute confusion or amnestic states • Flaccid paralysis (10% with West Nile Encephalitis)



Diagnosis • Head CT, with and without contrast- in all patients with encephalitis before LP to search for evidence of
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elevated ICP, obstructive hydrocephalus, or mass effect. HSV has a predilection for involvement of the temporal lobes, therefore presenting with behavioral abnormality, which can be seen on CT. • MRI: more likely to show abnormalities earlier in disease course than head CT. • LP: CSF examination may be helpful. • Polymerase chain reaction (PCR for HSV): has eliminated need for biopsy and is very sensitive and specific.



Treatment With the important exceptions of HSV and varicella-zoster encephalitis, the viral encephalitides are not treatable beyond supportive care. Treatment with the relatively safe acyclovir should be initiated in any patient who presents with encephalopathy and focal findings, has no apparent explanation and in all neonates who appear ill and are without a final diagnosis. HSV encephalitis is best treated with IV acyclovir for 14-21 days. Ganciclovir or foscarnet can be used against CMV. ‘99er’- Primary HSV 1 infection most frequently presents with gingivostmatitis and pharyngitis along with fever, malaise, myalgias and cervical adenopathy. The lesions are vesicular with erythematous base. It is usually seen in children and young adults. ‘99er’- HSV1 encephalitis- is usually due to reactivation. HSV is suspected in patient when he presents with bizarre behavior, gustatory and olfactory hallucinations, acute hearing impairment, and speech disorder. Get HSC PCR done on CSF. ‘99er’- Acyclovir Toxicity: Can cause crystalluria with renal tubular obstruction during high dose parenteral therapy, especially in inadequately hydrated patients.



BRAIN ABSCESS Most brain abscesses originally stem from nasopharyngeal infections such as otitis media, mastoiditis, and sinusitis, or dental infection. Apart from this contiguous spread, infection from pneumonia or endocarditis can also reach brain hematogenously. Brain abscesses are commonly polymicrobial and the most common involved pathogens are Streptococcus, bacteroides, Staphylococcus, enterobacteriacae, etc. Toxoplasmosis is commonly encountered and may lead to abscess formation in AIDS patient in whom CD4 count < 50-100.
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Clinical Features



Diagnosis



Most symptoms are a result of the size and location of the space-occupying lesion. Typically, patients presents with headache, low-grade fever, and either a focal neurologic defect or a seizure. Other features seen are mental status changes, fever, seizures, nausea and vomiting, nuchal rigidity and papilledema.



Physical examination and history are most helpful in establishing the diagnosis.



Diagnosis



Tympanometry: Even when the tympanic membrane cannot be visualized, the results indicate the presence or absence of middle ear effusion.



Treatment



Therapy must be based on the specific etiology found. HIV +ve patient are treated with pyrimethamine and sulfadiazine therapy. In HIV positive patients, majority of brain lesions are either toxoplasmosis or lymphoma. Empiric therapy is sufficient to establish a specific diagnosis in this case, because the lesion responds to 1014 days of therapy with pyrimethamine and sulfadiazine, then toxoplasma infection is diagnosed and therapy should be continued. A typical therapy for the usual polymicrobial infection of brain abscess would be penicillin, metronidazole, and a third-generation cephalosporin (ceftazidime).



General recommendations according to American Academy of Pediatrics (AAP) are: • Infants younger than 6 months should receive antibiotics. • Children aged 6 months and older should receive antibiotics if the diagnosis is certain or disease is severe. Else an observation period (48- to 72-hour period of symptomatic treatment with analgesics and without antibiotics) should be considered. If antibiotic therapy is chosen, amoxicillin (10 days for < 6 years old and 5-7 days for older) is the antibiotic of choice. If additional beta-lactamase–positive H. influenzae and/or Moraxella catarrhalis coverage is desired, high-dose amoxicillin and clavulanate potassium is recommended. If the patient is allergic to amoxicillin, alternatives like cefuroxime may be used, if the allergic reaction is not type 1-hypersensitivity. Patients with type 1 hypersensitivity should be given azithromycin or clarithromycin.



HEAD AND NECK INFECTION



Otitis Externa



Otitis Media



Factors usually predisposing to otitis externa include swimming, hearing aid use, eczema, mechanical trauma (like ear buds). Most common pathogen is S. aureus and suspect pseudomonas in diabetics. ‘99er’ Malignant otitis externa- is seen typically in DM patients where it follows a very aggressive course. The infection mostly is caused by gram negative rods or fungi, and Pseudomonas aeruginosa is most common etiological factor. The infection usually leads to osteomyelitis of cranial base, if not promptly treated. Facial nerve palsy may be a common presentation. CT scan is used to confirm bone involvement and treatment of choice is Ciprofloxacin.



• Contrast CT: is initial test of choice. • MRI: is even better than CT but not initial test of choice. • Biopsy: of abscess for Gram stain and culture.



Treatment



It is an acute onset infection of the middle ear with presence of middle ear effusion , and signs of middle ear inflammation. Acute otitis media most commonly occurs in children and is the most frequent diagnosis in children who are febrile. Pneumococcus species, Haemophilus influenzae (untypeable), and Moraxella species are the bacteria most commonly involved in otitis media. Viral infection is also an important contributory factor.



Clinical Features Patient usually presents with earache, fever, accompanying or precedent URI symptoms (most common) and decreased hearing. On examination a red, bulging tympanic membrane with diminished movement of the membrane with insufflations, decreased visibility of the landmarks of the middle ear and loss of light reflex are the hallmarks of otitis media.



Clinical Features Painful ear and foul smelling discharge are typical presentation. The external ear canal is swollen and erythematous. Patient elicits tenderness upon movement of pinna (diagnosis clincher). Progression of otitis externa to facial cellulitis and temporal bone osteomyelitis is seen



Infectious Diseases in diabetics and poor control of serum glucose (> 300 mg/ dL). Therefore, along with antibiotic for infection, start immediate steps to control glucose by an insulin control.
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is the surgical procedure of choice for the treatment of chronic sinusitis.



Pharyngitis Treatment Any foreign material may be removed from canal and start topical antibiotic like ofloxacin along with steroids.



Sinusitis Sinusitis is the inflammation/infection of 1 or more paranasal sinuses (most commonly maxillary sinus) and occurs due to obstruction of the normal drainage mechanism. It is traditionally subdivided into: • Acute: symptoms lasting < 3 weeks • Subacute: symptoms lasting 3 wk to 3 months • Chronic: symptoms lasting > 3 months Etiologically sinusitis has same pathogens like otitis media. In chronic sinusitis, the infecting organisms are variable, and a higher incidence of anaerobic organisms (Bacteroides, Peptostreptococcus, and Fusobacterium species) is seen.



Clinical Features Patients typically complains of facial pain, diagnosis clincher headache (that worsens on leaning forward or any head movement), tooth pain, fever, postnasal drainage, alteration in smell, and purulent nasal drainage. Patients may complain of retro-orbital pain if the ethmoid sinus is involved.



Diagnosis Uncomplicated sinusitis is often diagnosed clinically. Maxillary sinus X-rays are the best initial test but in some institutes, CT scan is now first modality to be used. CT scan with bone window is imaging modality of choice in chronic sinusitis. Non-responders/recurrent cases may have to undergo sinus puncture and culture.



Treatment It is aimed at blocking the inflammatory reactions in mild cases by decongestants (oral pseudoephederine), while antibiotics (same as in otitis media) should be given to eliminate the infection in acute bacterial sinusitis. Chronic sinusitis is to be treated with amoxicillin+/- clavulunate for 21 days. Functional endoscopic sinus surgery (FESS)



It is an infection or irritation of the pharynx and/or tonsils. Viruses cause majority of infections, but group A betahemolytic streptococcal (GABHS) infections are clinically most significant because of the fact that they have serious sequelae like rheumatic fever or glomerulonephritis.



Clinical Features The chief symptoms of pharyngitis include: • Sore throat • Pain when swallowing • Fever • Enlarged lymph nodes in your neck – Streptococcus pyogenes: Fever, cervical adenopathy with exudative covering (also EBV). – Adenovirus: Conjunctivitis associated with pharyngitis (pharyngoconjunctival fever). Most common etiology in children younger than 3 years. – Herpes simplex: Vesicular lesions (herpangina), especially in young children, are the hallmark. – Coxsackie viruses A and B: If vesicles are present and are whitish or nodular, it is known as lymphonodular pharyngitis. – Epstein-Barr virus (EBV): Clinically known as infectious mononucleosis, it is extremely difficult to distinguish from GABHS infection. Exudative pharyngitis is prominent. Distinctive features include retrocervical or generalized adenopathy and hepatosplenomegaly. Atypical lymphocytes can be seen on peripheral blood smear. – CMV: Similar to the presentation of infectious mononucleosis. Patients tend to be older, are sexually active, and have higher fever and more malaise. Pharyngitis may not be a prominent complaint. Should be highly suspected when patient has lymphadenopathy along with malaise (diagnosis clincher) – HIV-1: Associated with pharyngeal edema and erythema, common aphthous ulcers, and a rarity of exudates. Fever, myalgia, and lymphadenopathy also are found. ‘99er’ Coxsackie virus A16 may cause hand-foot-andmouth disease, which presents with 4- to 8-mm oropharyngeal ulcers and vesicles on the hands and feet,
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and occasionally, on the buttocks. The oropharyngeal ulcers and vesicles resolve within 1 week. ‘99er’ Herpes simplex- patient once infected may have multiple outbreaks of herpes. Though treatment is not required but if the outbreaks are very frequent and patient desires to prevent them, then suppressive therapy with acyclovir may be given. But it should be stopped after a while and the patient should be observed since frequency of outbreaks is known to decrease on their own with time.



Diagnosis Rapid strep tests: A positive test can be considered the equivalent of a positive culture, whereas a negative test should be confirmed with a culture.



Treatment Penicillin remains the mainstay of therapy. In penicillin allergics, macrolides and oral, second-generation cephalosporins are alternatives. Chronic carriers who are asymptomatic but have positive throat culture should be treated with clindamycin. ‘99er’- Infectious mononucleosis (IM): Characterized by triad of high fever, tonsillar pharyngitis and lymphadenopathy. Patient typically a young sexually active adolescent (in MLE) may have massive splenomegaly and profound fatigue that may take months to resolve diagnosis clincher. Diagnostic test of choice is EBC Monospot test. Acute infection is confirmed by IgM and IgG viral capsid antigen antibody and chronic by IgG EAV nuclear antigen (EBNA). Monospot test is also useful. Treatment includes supportive care and NSAIDs. If a patient of IM is treated with ampicillin, he develops a rash, which is immune mediated because of circulating Ig G and Ig M (diagnosis clincher). Severe complication of IM include airway obstruction, aplastic anemia, thrombocytopenia, or overwhelming infection. In this case patient should be treated with steroids. Since splenic rupture can occur with minimal to no trauma in these patients, they are advised to stop any strenuous activity, including weightlifting and contact sports for at least during the first 3 to 4 weeks from the onset of illness.



Influenza It is an acute infection of the respiratory tract involving the nose, throat, and, sometimes, the lungs sinusitis, otitis media, bronchitis, and pneumonia. Influenza viruses cause epidemic disease (influenza virus types A and B) and sporadic disease (type C) in humans.



Clinical Features Typical symptoms begin 2-3 days after exposure to the virus. It produces an acute febrile respiratory illness with cough, running nose, conjunctival injection, headache, and myalgia for 3-4 days, these symptoms may persist for up to 2 weeks.



Diagnosis Rapid antigen detection methods of swabs or washings of nasopharyngeal secretions are preferred. Viral culture is the most accurate test.



Treatment • Symptomatic treatment: with acetaminophen and antitussives. • Antiviral medication: Oseltamivir (75 mg bid) and Zanamivir (10 mg bid for 5 d) have been marketed recently for treatment of influenza A and B. The prophylactic dose is one half of the acute treatment dose. Because zanamivir may induce bronchospasm, it is contraindicated in patients with asthma. Amantadine and rimantadine are no longer recommended by the CDC because significant resistance has evolved against these two drugs. • Vaccination (in autumn season): Recommended in: – Persons older than 50 years – Residents of nursing homes and other long-term– care facilities – Physicians, nurses, and other health care providers – Patients with chronic pulmonary or cardiac disorders – Patients with chronic metabolic disease like diabetes, renal dysfunction, hemoglobinopathies, or immunosuppression – Children and teenagers with long-term use of aspirin – Pregnant women who will be in their second or third trimester during influenza season – Providers of home care to persons at high risk – Household members of persons at high risk – Providers of essential community services like police, fire etc. – Anyone wishing to reduce risk of influenza – International travelers – Students and dormitory residents Vaccine is contraindicated in those who have severe anaphylactic hypersensitivity to egg protein or to other components of the influenza vaccine.



Infectious Diseases ‘99er’ Vaccination in symptomatic patient: It takes 2 weeks to mount response. By then zanamavir, amantadine and rimantadine is started within 30-48 hour of onset of symptom. After that acetaminophen should be given.
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• Esophageal disease (reflux disease, achlasia) • Bronchial obstruction (tumor, foreign body) • Generalized sepsis.



Clinical Features LUNG INFECTION Bronchitis It refers simply to inflammation of the tracheobronchial tree. Acute bronchitis is often caused by the same viruses that cause colds. Chronic bronchitis is one type of COPD. The most common organisms responsible are similar to those causing sinusitis and otitis media. Cigarette smoking is the most common cause. Breathing in other fumes and dusts over a long period of time may also cause chronic bronchitis.



Clinical Features A purulent cough generally is the defining presentation for acute bronchitis. Patient may also present with malaise, low grade fever, wheezing, rales, dyspnea and chest pain.



Diagnosis A patient with cough and sputum but clear lungs on X-ray is quite diagnostic of bronchitis.



Treatment Therapy is generally symptomatic and includes use of analgesics, antipyretics, antitussives, and expectorants. Severe infections are treated by amoxicillin, doxycycline, or TMP/SMZ. Non-responders should be treated with amoxicillin/clavulanate, clarithromycin, azithromycin, oral II/III generation cephalosporins, or the new fluoroquinolones.



Lung Abscess It is defined as necrosis of the pulmonary tissue and formation of cavities containing necrotic debris or fluid. Anaerobic bacteria account for most cases, which are heavily concentrated in areas of oral-gingival disease and includes S. aureus, E. coli, Klebsiella. Factors that contribute to lung abscess are: • Oral cavity disease (gingivitis, periodontal disease) • Altered consciousness (alcoholism, coma, seizure) • Immunocompromised host (steroids, malnutrition, multiple trauma)



These patients typically have an intermittent febrile course, productive cough, weight loss, general malaise, and night sweats. Initially, foul sputum is not observed in the course of the infection; however, after cavitation, putrid expectorations are quite prevalent. The odor of the breath and sputum of a patient with an anaerobic lung abscess is often quite pronounced and noxious (diagnosis clincher).



Diagnosis • Expectorated sputum evaluation: It is the first step in the diagnosis of a patient with a lung abscess. Gram stain and culture should be performed, though in typical anaerobic lung abscess, sputum analysis is not useful but the analysis is helpful to exclude other causes of lung abscess. • X-ray: Shows a thick-walled cavitary lesion. An area of thick pneumonic consolidation precedes the emergence of the typical cavitary air-fluid form. Site of aspiration in upright position is lower lobes of right lung (most common site of aspiration pneumonia) and the posterior segment of the right upper lobe is the most common site in the supine position. • CT scan: helps define the exact extent of the cavity.



Treatment Clindamycin is empiric drug of choice in typical anaerobic infection. Penicillin is a good alternative.



PNEUMONIA It is an inflammation and consolidation of the lung tissue due to an infectious agent. It is the leading cause of death from infection. • Community-acquired pneumonia: That develops outside the hospital setting. • Nosocomial/hospital-acquired pneumonia: Pneumonia developing 72 hours or more after admission to the hospital (E. coli, other Enterobacteriaceae, or Pseudomonas) . Community-acquired pneumonia is caused most commonly by bacteria that traditionally have been divided into 2 groups:
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• Typical: S. pneumoniae (most common) and Haemophilus and Staphylococcus species. • Atypical: Usually do not show up on culture – Zoonotic-Chlamydia psittaci (psittacosis), Francisella tularensis (tularemia), and Coxiella burnetii (Q fever). – Nonzoonotic- Chlamydia pneumoniae, Mycoplasma pneumoniae, and Legionella pneumonia. Aspiration pneumonias are mostly due to aspiration of microorganisms from oral cavity, pharynx. Aspiration pneumonitis shows no sign of infection since it is just a chemical injury and lung parenchyma inflammation (Mendelson syndrome). Atypical pneumonias are characterized by predominantly interstitial, rather than intra-alveolar



involvement and also by lack of localizing symptoms. Most frequent causative infection is Mycoplasma. ‘99er’-To prevent future episodes of aspiration, speech therapy and swallowinfg evaluation required. This should be followed by diet modification. ‘99er’-Mycobacterium avium complex is present in the water supply in most areas of the United States and Mycobacterium avium complex hypersensitivity pneumonitis is associated with use of hot tubs.



Clinical Features Pneumonia typically presents with acute onset of fever, chills, productive cough and pleuritic chest pain (diagnosis clincher). The character of sputum produced may suggest a particular pathogen like:



Table 2.5 Predisposition



Causative agent



Exposure to contaminated air-conditioning cooling towers, store mist machine, contaminated water system, epidemic in older smokers



Legionella



Travel to the southwestern United States deserts



Coccidioides immitis



Midwestern United States or the Canadian Shield



Blastomyces dermatitidis



Overcrowded institutions such as jails, shelters for homeless persons, or military training camps



S. pneumoniae, Mycobacterium tuberculosis, Mycoplasma, and Chlamydia



Contaminated bat caves or from excavation in endemic areas



Histoplasma capsulatum



Exposure to infected parturient cats, cattle, sheep, or goats



Coxiella burnetii



Exposure to turkeys, chickens, ducks, or psittacine birds



Chlamydia psittaci



Travel to Thailand or other countries in Southeast Asia



Burkholderia (Pseudomonas) pseudo-mallei



Immigrants from Asia or Africa



M. tuberculosis



Diabetic ketoacidosis



S. pneumoniae or S. aureus



Alcoholism



Klebsiella pneumoniae



COPD, smoker



Haemophilus influenzae or Moraxella catarrhalis



Sickle cell disease



S. pneumoniae or H. influenzae



HIV infection (CD4 cell count >200/μL)



Cryptococcus neoformans



CD4 < 200/μL



Mycobacterium avium-intracellulare infection or Pneumocystis pneumonia.



Young, otherwise healthy



Mycoplasma



Neutropenia, steroid use



Aspergillus



Infectious Diseases • Significant purulent sputum: Streptococcus pneumonia, Haemophilus, and Klebsiella • Bloody or rust-colored sputum: Streptococcus pneumonia • Green sputum: Pseudomonas • Foul-smelling and bad-tasting sputum: Anaerobic infections • Currant-jelly sputum- Klebsiella On physical examination pneumonia presents with rales, rhonchi, or signs of lung consolidation like dullness to percussion, decreased intensity of breath sounds, egophony upon auscultation, whispering pectoriloquy. Lobar pneumonia is the type most commonly associated with signs of consolidation on examination. Altered mental status may also be seen. Dry cough is observed in pathogens that cause interstitial infections like Pneumocystis pneumonia (PCP), viruses, Mycoplasma, and sometimes Legionella. Patient may report rigors or shaking chills and nonspecific symptoms like headaches, myalgias (‘walking pneumonia’) malaise, nausea, vomiting, and diarrhea. Tachypnea (>18 breaths/minute) is a major feature and very important indicator of severity of pneumonia. Progression in severity of pneumonia is matched by degree of hypoxia, which leads to tachypnea and hyperventilation. ‘99er’-Bullous myringitis- is due to mycoplasma infection and is characterized by presence of erythematous, painful papules on surface of tympanic membrane of a
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young patient. Patient presents with headache, low grade fever, atelectasis of lungs, and cold agglutinins. ‘99er’-Chlamydia psittaci infection- is characterized by triad of meningioencephalitis, splenomegaly, and pneumonia. Patient’s occupation is very important clue to diagnosis (diagnosis clincher). Radiologically it shows consolidation in lower lobes.



Diagnosis Chest X-ray It is always the initial test in presence of pulmonary system involvement and shows consolidation in lungs, which may be lobular or interstitial (PCP, viral, Mycoplasma, Chlamydia, Coxiella, Legionella). • A segmental or lobar opacity with air bronchogram S. pneumoniae pneumonia • Cavitary lesions and bulging lung fissures K. pneumoniae or S aureus • Presence of cavitation and associated pleural effusions - S. aureus, anaerobic infections, gram-negative infections, and tuberculosis • Predilection for the lower lung fields- Legionella • Tendency to involve the upper lung zones- Klebsiella • ‘Round’ pneumonia (often presents as solitary pulmonary nodule) - C. burnetii, S. pneumoniae, L. pneumophila, S. aureus.



Table 2.6 Pathogens



Associated features Periodontal disease with foul-smelling sputum



Anaerobes, possible mixed aerobic-anaerobic infection



Bullous myringitis, dry cough, chest soreness, anemia (hemolysis due to cold agglutinin)



Mycoplasma pneumoniae



Absent gag reflex, altered level of consciousness, recent seizure



Polymicrobial (aerobic and anaerobic), macroaspiration or microaspiration



Encephalitis



M pneumoniae, C burnetii, L pneumophila



Cerebellar ataxia, erythema multiforme, erythema nodosum



Chlamydia pneumoniae, M tuberculosis



Erythema gangrenosum



Pseudomonas aeruginosa, Serratia marcescens



Cutaneous nodules (abscesses and CNS findings)



Nocardia species



CNS manifestations, GI manifestations, hyponatremia and microhematuria



Legionella



HIV positive person, marked dyspnea, chest soreness



Pneumocystis



possible
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‘99er’-When a potential pneumonia is suspected but there is no immediate evidence on X-Ray, than hydration with IV bolus and then maintenance fluids should show up as pneumonia on subsequent X-Rays. Sputum examination: stain as well as culture (most specific diagnostic test). Specific antibody titer: Mycoplasma, Chlamydia pneumoniae, Coxiella, Coccidioidomycoses, and Chlamydia psittaci ‘99er’-Smoker with recurrent pneumonia- should be admitted and made to undergo a high resolution CT because he might be having tumor. ‘99er’-Legionella-Special diagnostic methods used for its diagnosis are specialized culture media with charcoal yeast extract, urine antigen tests, direct fluorescent antibodies, and antibody titers. They also have elevated serum aminotransferase.



Treatment First decision to be made while treating a pneumonia patient is to determine whether patient needs to be hospitalized or treated on out-patient basis. This decision is based on severity of disease and features of severe pneumonia are: • Degree of hypoxia (PO2 < 70, oxygen saturation < 94% on room air, or a respiratory rate > 30). • Age > 65 • Pleural effusion • high WBC count • rapid pulse (> 125/min or < 50/min) • BP < 100 mm Hg (systolic) • high fever • hyponatremia • Dehydration/ elevated BUN. Also patients with serious underlying diseases such as cancer, liver disease, renal disease, or chronic lung disease should be hospitalized and be put on intravenous medications. IV ceftriaxone or azithromycin is given to ICU/hospitalized patients of community derived pneumonia. Treatment of choice in Chlamydia pneumonia is 100 mg doxycycline twice a day for 21 days. Mycoplasma infection is treated with erythromycin. Sputum culture should be done before starting or changing antibiotics. Suspected aspiration pneumonia is treated by IV Clindamycin along with IV azithromycin and IV ceftriaxone.



Table 2.7 Patient



Treatment



Community acquired pneumonia (CAP)



Azithromycin



Patients with comorbidities (COPD, DM, ethanol ingestion, age > 60)



Fluoroquninolones/ azithromycin



Inpatient



IV Ceftriaxone + IV azithromycin



Nursing home acquired CAP IV Ceftriaxone + IV Azithromycin +/- vancomycin Cystic fibrosis patients



IV Ceftazidime + IV levofloxacin + aminoglycosides



Allergic Bronchopulmonary Aspergillosis (ABPA) It is characterized by transient recurrent pulmonary infiltrates, peripheral eosinophilia, asthma immediate wheel and flair reaction to Aspergilus fumigatus (diagnosis clincher) and presence of antibodies in serum against it. Patient has characteristic brownish plug in the sputum and high IgE levels.



Diagnosis Whenever an asthmatic patient is suspected of having ABPA, skin testing with Aspergillus antibody is first diagnostic step. If it’s negative then ABPA is ruled out. If positive, serum precipitants against Aspergillus and IgE levels are checked.



Treatment It is glucocorticoids.



TUBERCULOSIS (TB) It is the number one infectious disease killer worldwide. In US, more than half of all cases are in recent immigrants. People at increased risk of getting TB are: • healthcare workers • prisoners • alcoholics • residents of homeless shelters and nursing homes • chronically debilitated patients • poor immune function (HIV +ve, organ transplantation, steroid use), especially impaired T cell activity.



Infectious Diseases It is transmitted by means of respiratory droplet infection, exclusively from person to person. There is no animal reservoir of the disease. Bacillus Calmette-Guerin (BCG) vaccine is never indicated for routine use in the United States.



Clinical Features Clinical features associated with active TB are productive cough, hemoptysis, fever, night sweats, anorexia, and weight loss. Extrapulmonary TB may involve any part of body, with lymph node involvement (adenitis) being the most frequently involved extrapulmonary site. Symptoms of extrapulmonary tuberculosis may be nonspecific. ‘99er’-Lupus vulgaris is cutaneous TB and is a chronic form of infection. They are small sharply marginated, redbrown papule with gelatinous consistency (apple jelly nodule). It extends peripherally and shows central atrophy.



Diagnosis • Chest X-ray: Like in all other pulmonary infections, is the best initial test. Commonly it presents with apical involvement with infiltrates, cavitation, adenopathy, effusion, and calcified nodules (Ghon complex). • PPD testing: Not used to diagnose acute cases of TB as it is relatively insensitive and nonspecific, particularly with acute illness. • Sputum examination for acid-fast bacilli (AFB): Requires 50,000-1, 00,000 bacilli/mm 3. Sputum should be collected in early morning on 3 consecutive days or every 8 hours in hospitalized patients. Early morning gastric aspirate may produce a good specimen in patients who are unable to produce any sputum, as in children. Another option is fiberoptic bronchoscopy with transbronchial biopsy and bronchial washings. It allows specific diagnosis. AFBpositive sputum staining is usually the trigger to start therapy for TB. It is easiest and quickest way to confirm suspected pulmonary TB. • Culture: Most specific test and requires only 10-100 bacilli. • Pleural biopsy: Single most sensitive diagnostic test. • Biopsy or needle aspiration of the specific extrapulmonary organ involved. TB will show caseating necrosis on biopsy of any tissue. • Lumbar puncture: for meningitis. ‘99er’-Exposure to active TB- the first step in evaluating such a person is to obtain TB skin test. If it’s negative, do a second test 10 weeks later.
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Treatment Initial 4-drug therapy is recommended in most areas and comprises six-month course, • Initial 2 months (all PO doses) – Isoniazid (INH), rifampin (RIF), pyrazinamide (PZA) and ethambutol (ETB).ETB may be dropped if TB culture drug sensitivities return favorable results. • Final 4 months (if initial 2 months are successful by smear conversion and resolving symptoms) - INH and RIF twice weekly. HIV positive patients should receive treatment for a minimum of 9 months (final stage of 7 month). They should receive rifabutin instead of rifampin since rifampin may interact with anti-retroviral drugs. Patients who are pregnant get a 9-month daily course of INH, RIF, and ETB. PZA is contraindicated due to inadequate teratogenicity data. Breastfeeding is permitted. Multi–drug-resistant tuberculosis is a threatening condition which is spreading very fast since last decade. They need to be administered with all of the following drugs-an injectable anti-TB aminoglycoside (e.g. amikacin, kanamycin), a fluoroquinolone (e.g. ciprofloxacin, ofloxacin), ETB, PZA, INH, RIF/rifabutin, and cycloserine, ethionamide, or amino salicylic acid. TB meningitis requires 12 months treatment and dexamethasone may be added, which reduces complications. Steroids are used with TB medications only for TB meningitis and TB pericarditis. INH use should generally be combined with vitamin B6 (pyridoxine). ‘99er’-Pulmonary effusion- in presence of ongoing antitubercular therapy in a TB patient is indication for thoracocentesis. ‘99er’-Treatment for GI TB should be started only after excluding Crohn’s disease and lymphoma. This can be done by laparotomy with excisional biopsy including mesenteric lymph node. ‘99er’-Erythema induration of Bazin: chronic, recurrent, tend to crop around ankles, leave scar or ulcerate. Patient has meningeal signs and then peripheral nerve lesion. Seen in TB. ‘99er’-TB medication: All TB medications can cause liver toxicity, except streptomycin. • INH: Causes peripheral neuropathy because of pyridoxine deficiency. • Rifampin: Causes a benign change in the color of all bodily fluids to orange/red. This color is dangerous only because it could stain contact lenses and white underwear.
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• Ethambutol is associated with optic neuritis, which can cause color blindness and other visual disturbances. • PZA can cause a benign hyperuricemia. Don’t treat the hyperuricemia unless there are symptoms of gout associated with it, which rarely occurs. • Pregnant patients should not receive PZA or streptomycin.



Screening and Latent TB PPD testing is used to screen asymptomatic populations at risk of TB and usually is not used to diagnose TB in an acutely ill patient unless all other tests have been performed. Amount of induration of skin, 48-72 hours after intradermal injection of 0.1mL dose of 5 TU PPD, is noted and is the parameter for interpretation of results. The results are interpreted as positive and patient is labeled to have latent TB in following cases: • > 5 mm in HIV positive, have abnormal chest radiography, steroid use or organ transplantation recipients, or have recent contact with active TB cases. • > 10 mm in IV drug users, residents of nursing homes, health care workers, prisoners, recent immigrants, immunocompromised patients (apart from those mentioned above)and impoverished and homeless population. • > 15 mm in young people, in good health • Adults who received BCG vaccination at birth, induration > 10 mm is positive. • Persons who received BCG vaccination as adults, induration > 30 mm is considered positive. Patients with latent tuberculosis are not infectious and it is not possible to get TB from someone with latent tuberculosis. Patients who don’t have history of recent PPD testing and present with induration < 10 mm, should undergo another PPD 2 weeks later, as it might be a false negative test. Once patient’s induration is interpreted as positive, he should follow it up with chest X-ray. If some abnormality is detected on X-ray than it should be followed by three AFB sputum stains, which will indicate presence or absence of active disease. Positive AFB is indicative of active disease and of need to start complete 4 drug



treatment. Patient with positive PPD (latent disease) but no evidence of active disease (and with normal X-ray) are required to take a 9 month therapy with isoniazid and vitamin B6.



GASTROINTESTINAL INFECTIONS Infectious Diarrhea Acute infectious diarrhea is defined as the abrupt onset of abnormally high fluid content in the stool (> 10 mL/kg/d) due to infection from a pathogen. Diarrhea lasting 2-4 weeks is classified as persistent. Chronic diarrhea is defined by duration of more than 4 weeks. Food poisoning is defined as an illness caused by the consumption of food or water contaminated with bacteria and/or their toxins, parasites, viruses, or chemicals and may involve vomiting along with diarrhea. Common bacteria causing infectious diarrhea and their mechanism are as under: • Toxigenic (Enterotoxin binds small bowel: secretory) – Enterotoxigenic E. coli (most common) – Yersinia enterocolitica – Shigella – Vibrio cholerae (classic example) – Aeromonas • Cytotoxic (Cytotoxin: Cell damage and inflamma-tion) • Enteropathogenic E. coli – Enterohemorrhagic E. coli – Shigella – Clostridium difficile • Adherent – Enteropathogenic E. coli – Enterohemorrhagic E. coli • Invasive (Colonize, Adhere, and Invade. Dysenteryblood in stool) – Non-typhoidal Salmonella – Yersinia enterocolitica – Shigella – Vibrio parahaemolyticus – Campylobacter jejuni In US most common cause of infectious diarrhea is Campylobacter.



Infectious Diseases
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Clinical Features Table 2.9



Table 2.8 Associated features



Organisms



Clinical features



Pathogens



Fried rice



Bacillus cereus



Guillain-Barre syndrome



Campylobacter



Dairy



Campylobacter and Salmonella species



Hemolytic uremic syndrome



E. coli 0157:H7, Shigella



Fresh water/camping



Giardia lamblia, cryptosporidiosis



Eggs



Salmonella species



Severe GI symptoms 2-8 hours Coagulase negative after ingestion and recover Staphylococcus within 12 hours



Meats



C perfringens, Aeromonas, Campylobacter, and Salmonella species



Traveller’s diarrhea



Enterotoxigenic E. coli



HIV (CD count< 50)



Cryptosporidium



Ground beef



Enterohemorrhagic E coli



Undercooked hamburger E. coli O157:H7



Poultry



Campylobacter species



Pork



C perfringens, Y enterocolitica



Prominent vomiting Bacillus cereus, (just few hours after ingestion) Staphylococcus Blood in stool



Entamoeba histolytica (most common)



Fish ingestion followed by rash, Scombroid wheezing (histamine release) Reactive arthritis



Salmonella, Shigella, Campylobacter, and Yersinia



Profuse rice-water stool



Cholera



Underlying liver disease Vibrio vulnificus



Bloating



Giardia



Shell fish



Vibrio parahemoliticus



Symptoms of appendicitis



Yersinia enterocolitis



Oysters



Calicivirus, Plesiomonas and Vibrio species



Vegetables



Aeromonas species, C perfringens



Proctitis syndrome (tenesmus Shigella and rectal discomfort, frequent painful bowel movement containing blood, pus, and mucus)



Canned foods



Clostridium botulinum



Children



Rota/norwalk virus



Previous antibiotic use Clostridium difficile Unrefrigerated meat



Clostridium perfringens



Deli meats



Listeriosis



‘99er’-Antibiotic (typically clindamycin) intake historyfollowed by gross bloody diarrhea, diffuse tenderness, and distention is characteristic of Clostridium difficile colitis. The patient should be evaluated with a stool toxin test for C. difficile. Colitis is diagnoses by limited sigmoidoscopy with minimal air inlation. Metronidazole is the drug of choice. Intravenous metronidazole can be used to treat C. difficile colitis if the patient is unable to use oral medications. Oral vancomycin is used in cases that do not resolve with metronidazole.



Rose spot macules on the upper abdomen and hepatosplenomegaly



Salmonella typhi



Erythema nodosum and exudative pharyngitis



Yersinia



May present with cellulitis and otitis media



Vibrio vulnificus or Vibrio alginolyticus



‘99er’-Diarrhea plus eosinophilia- seen in intestinal parasitosis (helminthitis). Treat with albendazole or mebendazole. It is also seen in Addison’s disease or eosinophilic gastroenteritis.



Diagnosis Best initial test is Gram staining and Loeffler methylene blue staining of the stool for WBCs, which helps to differentiate invasive disease from noninvasive disease.
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Bacterial culture for enteric pathogens becomes mandatory if a stool sample shows positive results for WBCs or blood or if patients have fever or symptoms persisting for longer than 3-4 days. Microscopic examination of the stool for ova and parasites should be done (giardia, cryptosporidia). A special modified AFB stain is necessary to detect Cryptosporidia. Assay for C. difficile to help rule out antibiotic-associated diarrhea in patients receiving antibiotics.



Treatment The major determinant of the type of therapy is the severity of the disease in each individual patient. Mild infections can be treated with oral fluid and electrolyte replacement. More severe infections (high fever, abdominal pain, hypotension, and tachycardia), traveler’s diarrhea, or dysentery require intravenous fluids and oral antibiotics. A 5-day course of a fluoroquinolones is the first-line therapy. TMP/SMX is an alternative therapy. Organism specific therapy is as follows: • Campylobacter- Azithromycin, Erythromycin • Giardia—Metronidazole • Amebiasis- Metronidazole followed by paromomycin/ iodoquinol. • Cryptosporidium—Control of the underlying HIV disease with antiretroviral drugs. Paromomycin is considered in severe cases. • C. difficile—Metronidazole; vancomycin if it fails. • Scombroid—Antihistamines such as diphenhydramine. • Cyclosporiasis- TMP-SMZ may be an effective treatment for the immunocompromised host.



• Listeria infection: Intravenous ampicillin or TMP-SMZ is administered to treat systemic Listeria infection ‘99er’-Giardia in pregnancy- Drug of choice in 2nd trimester is pramomycin, otherwise metronidazole. ‘99er’-Bacterial overgrowth Syndrome (BOS): occurs when the normally low bacterial colonization in the upper GI tract significantly increases and is mostly seen after GI surgeries. Patient usually will present with mild abdominal distention, discomfort, bloating, or flatulence after food ingestion. Gold standard for diagnosis is quantitative jejuna cultures. Alternate is 14C d-xylulose test. Treatment involves tetracycline in known causes of BOS and metronidazole/clindamycin for idiopathic BOS. ‘99er’-Chronic diarrhea- patient evaluation should contain complete history followed by stool analysis.



ACUTE VIRAL HEPATITIS Viral hepatitis is an infection of the liver caused by one of the hepatitis A-E and G viruses. Various Hepatitis viruses and their characteristics ‘99er’-Hepatitis C infection- is the most common cause of acquired mixed cryoglobulinemia. Screen for hepatitis C in patients who have vasculitis plus elevated cryoglobulin. ‘99er’-Transaminase levels elevated > 10-20 times of normal- in acute viral hepatitis, ischemia (‘shock’ liver), or toxins. Moderate elevation is seen in chronic viral hepatitis, nonalcoholic fatty liver disease, or autoimmune involvement, etc. Window period: Is the time period of 2-6 weeks when there is no detectable HBsAg and Anti HBs has not yet developed.



Fig. 2.1



Infectious Diseases
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Table 2.10: Various hepatitis viruses and their characteristics Features



Hepatitis A



Hepatitis B



Hepatitis C



Hepatitis D



Hepatitis E



Nuclear material



RNA



DNA



RNA



Incomplete RNA



RNA



Incubation period 2-6 (weeks)



4-26



2-20



4-8



Onset



Abrupt



Insidious



Insidious



Abrupt



Severity



Mild



May be severe



Usually subclinical



Co-infection with B



Mild (except pregnancy where it may be fatal)



Transmission



Fecal-oral (food borne)



Parenteral, sexual Parenteral, sexual



Parenteral, sexual



Fecal-oral (food borne)



Symptom



Anorexia, malaise, fever, vomiting, headache, dark urine, jaundice



Few may develop Just 20% are Same as A serum sickness like acutely symptomatic features of rash, joint pain. Else like A



Same as A



Chronicity (%)



0



5-10



80 (very common)



-



0



Carrier state



None



Yes



Yes



Yes



None



Associated with



Very rare



5-10



50



Occurs but Rare frequency unknown



Association with cirrhosis



No



Yes



Yes



Yes



Association with No primary hepatocellular carcinoma



Yes



Yes



Yes



No



blood transfusion (%)



No



Clinical/lab finding Anti-HAV IgM-acuteHBsAg- active Antibody to hepatitis Anti delta IgM and infection; Anti-HAV infection (first C (appear 6 weeks IgG fraction IgG-past exposure marker to elevate), to 9 months later); HBeAg-high level PCR-DNA diagnoses viral replication acute infection. (also marker of ↑ infectivity), AntiHBs+ no HBsAginfection resolution; anti-HBc+ Anti-HBein window period*



Anti Hep E, IgM, IgG



Post exposure prophylaxis



Immunoglobulin Hep A vaccine



HBIg/Hep B vaccine



None



Special characEndemic teristics



Involved in day



High prevalence in Also transmitted via Always has to co-



Self limited.



care center out breaks. Close contacts must be given immunoglobulin.



homosexuals and IV drug abusers. Associate with serum sickness like symptoms (rash, joint pain, arthritis, glomerulonephritis) + polyarteritis nodosa



to India, Afghanistan Algeria and Mexico. Mortality rate in woman may be 1020%



None



None



intranasal cocaine infect with hepause/ body piercing. titis B. Illness characterized by waxing and waning ASTs and ALTs
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HBV ANTIGENS AND ANTIBODIES Chronic Hepatitis B and C: Persistence of hepatitis B surface antigen for >6 months is termed chronic Hepatitis B. Diagnosing a chronic Hepatitis C requires finding an antibody to hepatitis C, and an elevated viral load by PCR methods. The single most accurate test for both is a liver biopsy. Hepatitis C is the most common disease leading to the need for liver transplantation in the US. All forms of hepatitis can occasionally present with fulminant hepatic necrosis and acute liver failure. Hepatitis G has been identified in a small number of patients through screening of the blood supply but has not yet been associated with clinical disease.



Clinical Features All hepatitis patients (despite of their etiology) typically present with jaundice, dark urine, light-colored stool, fatigue, malaise, weight loss, and on examination may have a slightly enlarged and tender liver. Hepatitis Band C can also give symptoms similar to serum sickness (rash, joint pain, vasculitis, and glomerulonephritis). Hepatitis B has been associated with the development of polyarteritis nodosa (PAN).



Treatment It is supportive for acute hepatitis, as there is no specific therapy. Chronic hepatitis B is treated with interferon, lamivudine, or adefovir. Chronic hepatitis C is treated with the combination of interferon and ribavirin, which has greatly increased efficacy compared with single drug therapy. In patient with renal failure, treat only with interferon.



Prophylaxis Therapy Hepatitis A vaccine should be given to those traveling to countries that may have contaminated food and water. Hepatitis B post exposure (like needle stick) prophylaxis is by hepatitis B immunoglobulin (HBIg) and hepatitis B vaccine. If the exposed person already has protective levels of antibody then no therapy is required. No such post-exposure prophylaxis exists for hepatitis C. ‘99er’-Best prognostic indicator for patient with acute hepatitis B infection is PT. Change of acute infection to chronic infection is function of age. ‘99er’-Hepatitis vaccine- is recommended by CDC in following cases:



• All infants • Homosexual men • Patient with more than 1 sexual partner in last 6 months • Prostitutes • Intravenous drug users • Health care worker • Hemodialysis patient • Household contact of patient with chronic hepatitis B infection.



SEXUALLY TRANSMITTED DISEASES AND GENITAL INFECTION Syphilis Syphilis is a chronic systemic venereal disease with multiple clinical presentations, which is characterized by episodes of active disease (primary, secondary, tertiary stages) interrupted by periods of latency. It is caused by the spirochete Treponema pallidum. It almost always is transmitted by sexual contact with infectious lesions, but it also can be transmitted in utero and via blood transfusion (blood collected during early syphilis).



Clinical Features • Primary syphilis (within 3 weeks of contact) presents with a solitary red papule that rapidly forms a painless non-bleeding ulcer or chancre [base is cartilaginous (button like)] on the penis/scrotum or vulva, cervix, or perineum. Regional lymphade-nopathy is painless, rubbery, discrete, and nontender to palpation. The chancre usually heals within 4-8 weeks, with or without therapy. • Secondary syphilis (within 2-10 weeks after primary): Usually presents with a cutaneous eruption and is most florid 3-4 months after infection. In intertriginous areas, papules may coalesce to form highly infectious lesions called condylomata lata. Lesions usually progress from red, painful, and vesicular to “gun metal grey” as the rash resolves. Mild constitutional symptoms of malaise, headache, anorexia, nausea, aching pains in the bones, and fatigue as well as fever and neck stiffness are present. Patient also has diffuse lymphadenopathy. A small number of patients develop acute syphilitic meningitis and present with headache, neck stiffness, facial numbness or weakness, and deafness. • Tertiary syphilis (within 3-10 years of infection): The typical lesion is a gumma, and patient complaints



Infectious Diseases usually are secondary to bone pain, which is described as a deep boring pain characteristically worse at night. This stage is symptomatic, but not contagious. Trauma may predispose a specific site to gumma involvement. – CNS involvement may occur, with presenting symptoms representative of brain (headache, dizziness, mood disturbance, neck stiffness, blurred vision) and spinal cord involvement (bulbar symptoms, weakness and wasting of shoulder girdle and arm muscles, incontinence, impotence). Some patients may present up to 20 years after infection with behavioral changes and other signs of dementia, which is indicative of development of neurosyphilis. – The Argyll Robertson pupil (usually only with neurosyphilis) is a small irregular pupil that reacts normally to accommodation but not to light. – Tabes dorsalis (locomotor ataxia) results in pain, ataxia, sensory changes, and loss of tendon reflexes. – Cardiovascular syphilis usually begins as an inflammation of the arteries leading from the heart and causes heart attacks, scarring of the aortic valves, congestive heart failure or the information of an aortic aneurysm. • Congenital: A small percentage of infants infected in utero may have a latent form of infection that becomes apparent during childhood and, in some cases, during adult life. The earliest symptom that occurs prior to age 2 years is rhinitis (snuffles), soon followed by cutaneous lesions. After age 2 years, parents may note problems with the child’s hearing and language development and with vision. Facial and dental abnormalities may be noted.



Diagnosis Screening tests are the VDRL (false positive with EBV, collagen vascular disease, TB, subacute bacterial endocarditis), and RPR; specific tests are the FTA-ABS, MHA-TP. Darkfield exam of chancre shows spirochetes. Perform a LP when neurological or ophthalmological signs and symptoms are present, in treatment failure, signs and symptoms for >1 year, or when VDRL of > 1:32 is present.
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penicillin G, 2.4 million U IM once weekly for 3 consecutive weeks. • Neurosyphilis- Aqueous crystalline penicillin G, 2-4 million U IV q4h for 10-14 days Penicillin allergic tertiary stage patient or pregnant patient with syphilis need to be undergo desensitization against penicillin and then should be treated with it. Patient should be informed about the possibility of a Jarisch-Herxheimer reaction that may occur at the outset of treatment with penicillin. Patients may develop transient fever and symptoms such as malaise, chills, headache, and myalgias. Existing lesions may intensify temporarily. The reaction is quite common, develops within several hours after beginning antibiotic treatment, and usually clears within 24 hours, with no treatment required. It has no effective prevention also. ‘99er’ HIV in syphilis patient- if syphilis is of unknown duration or is latent for 1 year, patient should undergo CSF examination before treatment. Treatment is benzathine penicillin G IM weekly for 3 weeks. HIV patient with neurosyphilis/ocular syphilis: aqueous crystalline penicillin G IV for 2 weeks. In penicillin allergic patient, ceftriaxone is given. If intolerant to both, give tetracycline.



COMMON STD (Table 2.11) ‘99er’-Chlamydia infection – is so common that it is recommended to be treated along with gonorrhea by 1gm PO azithromycin/ 7 day oral doxycycline. But it is not true other way round. All sexual contacts, whether symptomatic or not, should be examined, cultured, and treated. Gonorrhea cases also need tobe reported to concerned public health officer. ‘99er’-Condyloma acuminata: is the most common viral STD and presents as genital warts. Complete sexual history is required as a history of receptive anal intercourse may indicate anoscopy for intra-anal warts. Women with genital warts should undergo a pap smear to detect cervical dysplasia. It may be confused with ‘pearly penile papule’ which is a common variant and is not considered a pathology. ‘99er’-CDC guidelines for STD treatment recommends offering hepatitis B vaccine to all the patients being treated for STD.



Treatment • Primary, secondary, and early latent syphilis ( 1 y duration), syphilis of undetermined duration, and late syphilis- Benzathine



GENITOURINARY TRACT INFECTION Cystitis It is infection of the urinary bladder, which is very common in women. It may be caused by any foreign body (catheter) in the tract or any factor that causes stasis of urine like
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Disease



Clinical features



Diagnosis



Treatment



Gonorrhea



Urethral discomfort, dysuria, and discharge (both sexes). Epididymitis (unilateral pain, swelling localized posteriorly within the scrotum). Disseminated-joint/tendon pain (most common feature). Uretheral stricture (complication)



Gram staining, culture (most common test), DNA probe, PCR.



Cefixime (DOC, single dose ); Ceftriaxone (DOC for disseminated). Pharyngeal gonorrhea by ofloxacin, or ciprofloxacin.



Chancroid (Haemophilus ducreyi)



Small, painful, shallow genital ulcers with ragged edges. Inguinal nodes enlarge, become tender, may suppurate.



Clinically. Gram stain, culture, PCR.



Azithromycin (single dose) or IM ceftriaxone (single dose)



Lymphogranuloma venereum (Chlamydia trachomatis)



Frequently asymptomatic. Small, nonindurated lesion that ulcerates and heals quickly. Inguinal nodes (tender) enlarge and develop multiple draining sinuses. Scar formed.



Clinically. Complement fixation: high or rising titer



Doxycycline



Granuloma Inguinale (Donovania granulomatis /Klebsiella granulomatis)



Painless red nodule which develops into an elevated granulomatous mass. Healing is slow with scar formation



Clinically. Giemsa/Wright stain shows intracellular inclusion (Donovan bodies). Punch biopsy.



Doxycycline or TMP/SMZ. Erythromycin can be used as an alternative.



Genital herpes (Herpes type II)



Vesicle on skin and mucous membrane (anogenital area), which erode and become painful. Presents as circular ulcer which scar. Tender inguinal lymphadenopathy. Disease may have relapsing course.



Tzanck smear, culture.



Acyclovir for 7-10 days in primary infection, or valacyclovir. Sexual contacts to be examined.



Genital warts (Papilloma virus)



Soft, minute, pink, or red swelling. Grows rapidly and attains cauliflower shape (Diagnosis clincher)



Clinically.



Curettage, trichloroacetic acid, podophyllin, Imiquimod, cryotherapy.



stones, tumor, neurogenic bladder, or prostatic hypertrophy. Sexual intercourse in women may also cause what is called as “honeymoon cystitis”. Causative pathogens are E. coli (most common), Klebsiella, Proteus, Staphylococcus saprophyticus (young women). Patients who are immunosuppressed and are subjected to indwelling catheters are more prone to Candida.



Clinical Features Patient presents with: • A strong, persistent urge to urinate • A burning sensation when urinating • Passing frequent, small amounts of urine • Hematuria



• • • •



Passing cloudy or strong-smelling urine Suprapubic tenderness A feeling of pressure in the lower abdomen Low-grade fever



Diagnosis Urinalysis—It is best initial test in all urinary tract infection cases. It shows white cells (< 5/hpf is normal), red cells, bacteria, protein. Nitrites indicate gram -ve infection. Culture is confirmatory test where infection is confirmed if culture gives >100,000 colonies.



Treatment Trimethoprim sulfamethoxazole or any quinolone for 3 days is adequate. But quinolones should not be



Infectious Diseases prescribed in pregnant women. Diabetics, patient with symptoms > 7 days, men, and women > 65 years of age require a 7 day therapy. Cost conscious patient who is allergic to sulfa drugs can be given trimethoprim alone. Patient should be advised not to have sex until cystitis clears up. ‘99er’-UTI- prophylaxis is required if >2 infections in less than 6 months or >3 in a year. If UTI is because of coitus, than 1 pill after coitus is sufficient prophylaxis. Patients who fail post coital prophylaxis or are at high risk of complicated UTI require continuous antibiotic therapy. ‘99er’-Recurrent UTI- urine culture is required before and after treatment in these patients, as it should be ensured that urine culture is negative before starting prophylactic therapy.



Urethritis This infection is mostly because of two etiological pathogen types: • Non-gonococcal- Due to Chlamydia mostly. Discharge is mucoid/watery and incubation period is 5-10 days. Chlamydial urethritis has painful discharge (diagnosed by >5 white cells/hpf in discharge). • Gonococcal- Discharge is purulent and abundant with incubation period of 2-7 days.



Clinical Features Women usually present with dysuria, dyspareunia, and discharge. In men dysuria and penile discharge predominate.



Diagnosis Culture of discharge or urine PCR. Modified ThayerMartin medium is required for culture of gonococcal infection.



Treatment Always treat for both infections simultaneously and treat sexual partners also. Chlamydia requires single dose of azithromycin PO. Single dose of ofloxacin or ciprofloxacin PO or a single IM dose of ceftriaxone is given for gonococcal infection. If signs and symptoms reappear without reexposure or non-adherence, then don’t repeat the same medicine, rather give metronidazole single dose of 2 g followed by 7 days of erythromycin.
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Acute Bacterial Pyelonephritis It is a potentially organ- and/or life-threatening pyogenic infection of kidney, that characteristically causes some scarring of the kidney with each infection and may lead to significant damage to the kidney, kidney failure, abscess formation (nephric or perinephric), sepsis, or shock. It is predisposed and caused by same entities as involved in cystitis. Vesicouretheral reflux is very important predisposing factor to pyelonephritis.



Clinical Features Symptoms usually develop over hours or over the course of a day. It presents with chills, fever (not always), flank pain, nausea, vomiting, increased frequency in urination, dysuria, and costovertebral angle tenderness with fever—Diagnosis clincher.



Diagnosis Clinical history and physical examination supported by positive urinalysis (bacteriuria, pyuria) report is sufficient to diagnose and start treatment in outpatient settings. On culture, >100,000 colonies are diagnostic when combined with dysuria. Patient should undergo ultrasound, once treated, to rule out obstruction. Blood cultures should always be obtained on admission as patients may have bacteriuria.



Treatment Antibiotic selection is typically empirical because the results of blood or urine cultures are rarely available by the time a decision must be made. Administer IV ceftriaxone and oral fluoroquinolones to complete a 14day course. Other options are ampicillin and gentamicin, TMP/SMZ. If no clinical response is seen then look for an intrarenal abscess or foreign body like renal calculi with CT or ultrasound. ‘99er’-Advanced emphysematous pyelonephritis is treated with parenteral antibiotics and nephrectomy.



Perinephric Abscess It is a collection of suppurative material in the perinephric space, lined by Gerota’s fascia. It is an uncommon complication of pyelonephritis due to rupture through the cortex into perinephric space and carries a high morbidity and mortality. It is caused by same pathogens as involved in pathogenesis of above conditions.
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Clinical Features



Diagnosis



It is often an insidious condition. The most common symptoms are fever, flank or abdominal pain, chills, dysuria, weight loss, lethargy, and GI symptoms. Pleuritic pain may occur due to diaphragmatic irritation.



Urine culture sample should be taken before and after prostatic massage. Culture will show gram-negative rods. Digital rectal examination shouldn’t be done vigorously or may cause dissemination of infection.



Diagnosis An important clue to development of perinephric abscess may be persistence of pyelonephritis symptoms despite treatment. Either a negative urine culture with pyuria and fever or positive polymicrobial culture in absence of symptoms is highly suggestive. Ultrasound is required to detect the extent of abscess. CT/MRI offer better imaging than ultrasound, but may not be preferred in this condition because of high cost and not much extra diagnostic benefit.



Treatment The mainstay of treatment for perinephric abscess is drainage. Antibiotics mainly are used as an adjunct to percutaneous drainage because they help to control sepsis and prevent the spread of infection. An antistaphylococcal beta-lactam agent (nafcillin, cefazolin) and an aminoglycoside (gentamicin), or ticarcillin/clavulanate are appropriate choices for the initial treatment. After the culture report, the antibiotics can be adjusted accordingly. ‘99er’ Abscess- whenever a patient continues to have fever despite use of adequate antimicrobial coverage over an adequate time frame, abscess should be considered as a potential cause. And though this might be contrary to the fact mentioned above, some literature indicates CT scan of abdomen as the next step to be taken, if abscess is suspected clinically.



Prostatitis It is acute infection of prostate gland.



Clinical Features Patient presents with spiking fever, chills, dysuria, cloudy urine, and may be obstructive symptoms if prostate has significant swelling. Patients who have chronic infection may present with perineal or testicular discomfort along with low back pain. On digital rectal examination (DRE), prostate is very tender. Chronic prostatitis presents either with lower UTI and tenderness or is asymptomatic.



Treatment Antibiotics of choice are TMP-SMX or fluoroquinolones for 14 days. In chronic prostatitis extend the treatment to 1 month with fluoroquinolones and up to 3 months with TMP-SMX. ‘99er’-Presumptive prostatitis should be evaluated with urinalysis and urine culture. Non-bacterial prostatitis is a common non-infectious inflammatory disorder where patient presents with history of pain and > 20 leukocytes/hpf but culture is negative. Treatment involves symptomatic management with Sitz bath and NSAIDs.



BONE AND JOINT INFECTION Osteomyelitis It is an acute or chronic inflammatory process of the bone and its structures (marrow, cortex, and periosteum) secondary to infection with pyogenic organisms. It can be classified into two types: • Hematogenous osteomyelitis: It is caused by bacterial seeding from the blood, carried from a remote source and is secondary to a single organism most of the time (S. aureus most common). This condition occurs primarily in children. The most common site is the rapidly growing and highly vascular metaphysis of growing bones. • Direct or contiguous inoculation osteomyelitis: It is caused by direct contact of the tissue with bacteria during trauma or surgery. Clinical manifestations of direct inoculation osteomyelitis are more localized than those of hematogenous osteomyelitis and tend to involve multiple org anisms (S. aureus still most common). ‘99er’-Diabetes and PVD—Another form of osteomyelitis which is typically seen in diabetic or patient suffering from peripheral vascular disease, is due to vascular insufficiency. These patients often get repeated minor trauma (which goes unnoticed due to neuropathy) most commonly in small bones of the lower extremities. Often there is an obvious overlying or nearby ulceration or wound. It’s a polymicrobial infection with S. aureus still being most common pathogen.



Infectious Diseases



Clinical Features Hematogenous osteomyelitis usually presents with a slow insidious progression of symptoms. Direct osteomyelitis generally is more localized, with prominent signs and symptoms. Usually there is pain, erythema, swelling, and tenderness over the infected bone. A sinus tract may develop late in the course or in chronic osteomyelitis.



Diagnosis • C-reactive protein: Elevated but nonspecific. It will show elevation earlier than the ESR. • Plain X-ray: Usually it’s the initial test and periosteal elevation is the first abnormality visible on an X-ray, which is seen usually two weeks after onset. • Technetium bone scan: It is probably the initial imaging modality of choice and picks up the changes very early. • MRI: It is equally sensitive in picking up the changes early, but better differentiates soft tissue and bone infection. It is preferred over bone scan for spine and foot osteomyelitis. • Bone biopsy and culture: This is the most specific diagnostic test and is gold standard. Most useful for biopsy and culture is deep tissue obtained by curettage. • Ultrasonography: It has shown promise, particularly in children with acute osteomyelitis and may demonstrate changes as early as 1-2 days after onset of symptoms.



Treatment The primary treatment for osteomyelitis is parenteral antibiotics that penetrate bone and joint cavities. Treatment is required for at least 4-6 weeks. After intravenous antibiotics are initiated on an inpatient basis, therapy may be continued with intravenous or oral antibiotics on an outpatient basis. Treatment depends on the specific isolate obtained. • With hematogenous osteomyelitis (S. aureus, Enterobacteriaceae organisms, group A and B Streptococcus species, and H. influenza): Primary treatment is a combination of penicillinase-resistant synthetic penicillin and a third-generation cephalosporin. • Sickle cell anemia and osteomyelitis (S. aureus and Salmonellae): The primary choice for treatment is a fluoroquinolone antibiotic (not in children). A thirdgeneration cephalosporin (ceftriaxone) is an alternative choice.
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• Nail puncture occurring through an athletic shoe (S. aureus and Pseudomonas): primary antibiotics in this scenario include ceftazidime or cefepime. Ciprofloxacin is an alternative treatment. • Trauma (S. aureus, coliform bacilli, and Pseudomonas aeruginosa): Primary antibiotics are nafcillin and ciprofloxacin. Alternatives include vancomycin and a third-generation cephalosporin with antipseudomonal activity. ‘99er’ - Metastatic osteomyelitis as in diskitis- is most commonly caused by S. aureus. MRI is highly sensitive diagnostic modality for it but definitive diagnosis involves CT guided needle biopsy. Treatment involves vancomycin alone for at least 6 weeks or 12 weeks if the disease is extensive.



Septic Arthritis The most common etiology for septic arthritis is bacterial, specifically Neisseria gonorrhoeae, Staphylococcus, or Streptococcus. Other organisms can also cause septic arthritis and include Rickettsia, viruses, spirochetes, etc. Any cause of bacteremia can seed the joint because the synoviurn has no basement membrane. The two major classes of bacterial/suppurative arthritis are gonococcal and nongonococcal. Overall, although Neisseria gonorrhoeae is the most frequent pathogen among younger sexually active individuals, Staphylococcus aureus is the most common cause of the vast majority of cases of acute bacterial arthritis in patients > 2 years of age, especially in joints affected by rheumatoid arthritis and in IV drug abusers. ‘99er’-Prosthetic joint infections (PJIs) - Three types: • Early: within 3 months of implantation • Delayed: within 3-24 months of implantation • Late: after 24 months following the implantation. Most cases of early PJI are caused by S aureus, while delayed infections are due to Coagulase-negative Staphylococcus aureus and gram-negative aerobes. Both of these types are acquired in the operating room. Late cases of PJI are secondary to hematogenous spread from various infectious foci. PJI exhibit a prolonged low-grade course with gradually increasing pain.



Clinical Features Nongonococcal—Joint involvement is monoarticular, swollen, tender, and erythematous, with a decreased range of motion. Knee is the most commonly involved. Women
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are at greater risk during menses and pregnancy and are 2-3 times more likely than men to develop disseminated arthritis. Group B streptococci—most commonly infects the sacroiliac and sternoclavicular joints. Gonococcal—Joint involvement is polyarticular in majority and commonly is migratory in nature. Tenosynovitis is much more common and effusions less common as compared to nongonococcal. Skin manifestations with petechiae or purpura are common, but seldom number more than 12. ‘99er’-Septic bursitis- most commonly involves the olecranon and prepatellar bursae. Swelling and pain are present, but an infected bursa does not limit the range of motion of the underlying joint the way an actual joint infection does.



Diagnosis Nongonococcal: Joint aspirate fluid shows cell count > 50,000, which is predominantly PMNs with low glucose. Gram stain is positive in majority. Joint fluid is culture positive in almost all patients. Gonococcal: It is harder to culture. Only 50% of joint aspirates have positive synovial fluid culture. Other sites such as cervix, pharynx, rectum, and urethra may also be positive.



Treatment Medical management of infective arthritis focuses on adequate and timely drainage of the infected synovial fluid, administration of appropriate antimicrobial therapy, and immobilization of the joint to control pain. Antibiotic to be given should depend on the likely etiology. Nongonococcal: Nafcillin or oxacillin combined with an aminoglycoside or a third generation cephalosporin is good empiric therapy. Gonococcal: Ceftriaxone is drug of choice.



Gas Gangrene It is a subset of necrotizing myositis and an infectious disease emergency caused by gas producing Clostridium perfringens. It is strongly associated with traumatic injury, motor vehicle injury, or shrapnel injury in war. The wound that usually develops gas gangrene is deep, necrotic, and without exit to the surface.



Clinical Features The incubation period is usually less than 24 hours and when symptoms start, clinical deterioration can occur within hours. Muscle swelling and severe pain are prominent features (diagnosis clincher). The pain is often out of proportion to physical findings, reflective of the hypoxic state of the muscle tissue, and is a key to distinguishing gas gangrene from simple cellulitis. Later hypotension, tachycardia, and fever can occur, which is followed by crepitation at wound site and renal failure.



Diagnosis Gram stain and culture of bullae fluid shows Gram-positive rods. Culture is not diagnostic. Direct visualization with relevant history is more diagnostic. X-ray may show gas bubbles in wound.



Treatment Gas gangrene is a true emergency and the treatment is a combination of antibiotics, surgery, and hyperbaric oxygen. High-dose penicillin (24 million/day) or clindamycin (if penicillin allergic) is necessary, but surgical debridement or amputation is the mainstay of treatment.



CARDITIS Infective Endocarditis (IE) It is an infection of the endocardial surface of the heart leading to colonization of heart valves causing valve injury and development of friable infected vegetations. Left side is more commonly involved. Bacterial endocarditis produces large vegetations and may affect any value in the heart. There are various pathologies in heart that predispose it to IE. The most significant risk factor for IE is residual valvular damage caused by a previous attack of endocarditis. Others are: • Prosthetic valve • Mitral regurgitation • Aortic valve disease • Patent ductus arteriosus • Coarctation of aorta • AV fistula • Intracardiac indwelling catheters • Marfan syndrome Few common procedures that predispose to IE are: • Endoscopy • Colonoscopy



Infectious Diseases • • • • • •



Barium enema Dental extractions Oral and upper respiratory tract surgery Intravenous drug use Transurethral resection of the prostate Transesophageal echocardiography Calcific aortic stenosis is the most common cause of IE among elderly individuals. Mitral valve prolapse is the most common predisposing condition found in young adults. In 75% of cases of intravenous drug abusers (IVDA) IE, no underlying valvular abnormalities are noted, and 50% of these infections involve the tricuspid valve. Overall S. aureus infection is the most common cause of IE, including prosthetic valve endocarditis, acute IE, and IVDA IE. The most common gram-negative organisms isolated from patients with IE are HACEK organisms (Haemophilus aphrophilus, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and Kingella kingae). ‘99er’- Mechanical valves are more likely to be infected within the first 3 months of implantation, and bioprosthetic valves are more likely to be infected after 1 year. The valves in the mitral valve position are more susceptible than those in the aortic area. ‘99er’-Bartonella must be considered in cases of culturenegative endocarditis among homeless individuals. ‘99er’-Polymicrobial infective endocarditis-Pseudomonas and enterococci are the most common combination of organisms and it is observed in cases of IVDA IE. ‘99er’-Aortic valve endocarditis- may cause conduction system abnormalities.



35



examination patient typically shows murmurs/ changing murmur. Complications develop within a week. These include dyspnea and fatigue of severe congestive heart failure and a wide spectrum of neuropsychiatric complications resulting from CNS involvement.



Subacute Infective Endocarditis Viridans group strep is the most common organism and it mostly involves previously abnormal valves. Vegetations that develop in SABE are smaller than acute type.



Clinical Features



S. aureus is the most common cause of acute endocarditis. IV drug use is the major risk factor for development of acute IE. Normal valves may be involved producing necrotizing and ulcerative lesions. Vegetations formed are large and bulky and are on the atrial side of the leaflets.



It is an indolent process characterized by fever, fatigue, anorexia, back pain, and weight loss. Patient may present with flu like symptoms. Valve destruction may lead to complications of heart failure. Complication and extracardiac manifestation: • Congestive heart failure: Most commonly due to valve failure. It is the most common cause of death. • Septic embolization: It causes either infarction or they carry the infection metastatically. – Brain: mycotic aneurysm, stroke – Spleen (greater with subacute): Presents as splenomegaly – Kidneys: glomerulonephritis – Coronary arteries: may cause ischemic pain – Petechiae: red, nonblanching lesions in crops on palate, extremities, conjunctivae, buccal mucosa. – Janeway lesions: macular, red, or hemorrhagic, painless patches on palms or soles – Splinter hemorrhages: linear, red-brown streaks in nail bed. • Vasculitis: Seen in IE patients may lead to – Osler’s nodes: 2-5 mm painful nodules on fingers or toes pads. – Roth’s spots: Oval, pale, retinal lesions surrounded by hemorrhage.



Clinical Features



Diagnosis



It is a very aggressive disease and patient notices an acute onset of high-grade fevers and chills and a rapid onset of CHF. The clinical symptoms of acute IE result from either embolic or intracardiac suppurative complications. The onset of illness is abrupt, with rapidly progressive destruction of the infected valve. The valvular leaflets are quickly destroyed by bacteria that multiply rapidly within the ever-growing friable vegetations. On physical



Major criteria: • Positive blood cultures • Abnormal echocardiogram. Minor criteria: • Fever • A predisposing cardiac lesion • Any of the embolic phenomena or immunologic phenomena, as mentioned above.



Acute Infective Endocarditis
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According to Duke’s criteria IE is diagnosed with either two major or one major and three minor.



pericarditis), mediastinum irradiation, cardiac trauma or surgery, MI associated, Dressler syndrome, neoplasm, drug associated (penicillin), etc.



Treatment Empiric therapy can be started if there is clear evidence of IE due to typical presentations or the patient is too ill to wait for culture reports. Preferable empiric therapy include antistaphylococcal drug such as naficillin, a streptococcal drug such as penicillin/ampicillin, and gentamicin. Strep. viridans: Penicillin is preferred drug. Ceftriaxone or vancomycin is given in penicillin allergic patients. Staph. aureus (native valve): Nafcillin plus 5 days of methicillin (if methicillin sensitive).Vancomycin in case of MRSA. In case of prosthetic valve infection, Nafcillin (or vancomycin in allergic patients) plus gentamicin is therapy of choice. Indications for surgery are: • Congestive heart failure refractory to standard medical therapy • Fungal IE (except that caused by Histoplasma capsulatum) • Persistent sepsis after 72 hours of appropriate antibiotic treatment • Recurrent septic emboli, especially after 2 weeks of antibiotic treatment • Rupture of an aneurysm of the sinus of Valsalva • Conduction disturbances caused by a septal abscess • Kissing infection of the anterior mitral leaflet in patients with IE of the aortic valve Prophylaxis against IE: Prophylactics are indicated in patients with already underlying cardiac predispositions, who are undergoing procedure that predispose a patient to IE. Patient undergoing dental procedure should be given amoxicillin. For penicillin-allergic patients clindamycin or azithromycin, or clarithromycin are good choice. Patients undergoing urinary or gastrointestinal procedures need to be given ampicillin and gentamicin. Vancomycin and gentamicin is good choice for penicillin allergic patients.



Acute Pericarditis It is an inflammation of the pericardium caused due to virtually any infectious agent. Viral infection is the most common cause (coxsackie being most common). It is so common that even idiopathic causes are now thought to be undiagnosed viral cases. Other causes include bacterial, tubercular, RA, SLE, scleroderma, renal failure (uremia), hypothyroidism, cholesterol pericarditis (gold-paint



Clinical Features • Chest pain is the cardinal symptom, which may be sharp, dull, aching, burning, or pressing and is precordial in location. It is worse during inspiration, when lying flat, or during swallowing and with body motion. It typically gets relieved by bending forward (Diagnosis clincher). • Dyspnea may be present, especially with tamponade. • Fever may be present. • A pericardial friction rub is pathognomonic for acute pericarditis and has a scratching, grating sound similar to leather rubbing against leather. • Tachypnea and tachycardia may be present. • If patient develops tamponade, the Beck triad (hypotension with elevated systemic venous pressure, often with jugular venous distention and muffled heart sounds) may occur in patients. Pulsus paradoxus, defined as a > 10 mm Hg decrease in arterial systolic pressure with inspiration, is also seen.



Diagnosis Chest X-ray: Flask-shaped enlarged cardiac silhouette if large pericardial effusion is present. EKG: ST segment elevation in almost every lead, except aVR. The ST elevation progresses to T-wave inversion. PR depression may occur. Electrical alternans, if effusion is so large that the heart swings in it. Echo: It is recommended in all cases to detect an effusion. Pericardiocentesis: To examine fluid for possible underlying etiology.



Treatment Viral endocarditis is treated with NSIADs like indomethacin, or ibuprofen. Prednisone is used if there is no response. Large Pericardiocentesis and pericardial window placement are required in case of massive effusion.



Myocarditis It is collection of diseases of infectious, toxic, and autoimmune etiologies characterized by inflammation of the heart. Myocarditis is caused by the same etiological factors mentioned in pericarditis.



Infectious Diseases



Clinical Features Many patients present with a nonspecific illness characterized by fatigue, mild dyspnea, and myalgias. A few patients present acutely with fulminant CHF secondary to widespread myocardial involvement. Small and focal areas of inflammation in electrically sensitive areas may be the etiology in patients whose initial presentation is sudden death. An antecedent viral syndrome is present in more than one half of patients with myocarditis. A widely inflamed heart shows the classic signs of ventricular dysfunction including an S-3 gallop and murmurs on physical examination.



Diagnosis Cardiac enzymes: May be elevated and show a characteristic pattern of slow elevation and fall over a period of days. ECG: Nonspecific ST-T wave changes are the most common findings. Viruses may be isolated from stool, saliva, and nasopharyngeal washings. A rarely done but most specific test is endomyocardial biopsy.



Treatment Supportive treatment is required as majority resolve spontaneously. Standard treatment of clinically significant disease includes the detection of dysrhythmias with cardiac monitoring, supplemental oxygen, and managing fluid status. Steroids are not indicated and sympathomimetic drugs should be avoided because they increase the extent of myocardial necrosis and mortality.



ACQUIRED IMMUNODEFICIENCY SYNDROME (AIDS) It is caused by the human immunodeficiency virus (HIV), which has the capability to affect every organ system in the body by direct damage or by rendering the host susceptible to opportunistic infections. HIV does so by infecting CD4 T cells and over the time decreases its number and hence makes the patient highly susceptible to develop opportunistic infections. There is often a 10-year lag between contracting HIV infection and developing the first opportunistic infection symptoms. This is due to the fact that CD4 cells drop at a rate of 50-100/year without therapy. HIV is transmitted primarily through sexual contact (>70%). Worldwide, it is more common in heterosexual
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men and women than in homosexual men. Parenteral transmission occurs largely among intravenous drug users. HIV disease can be divided based on the degree of immunodeficiency into: • early stage (CD4 T-cell count >500/μL) • intermediate stage (CD4 cell count 200-500/μL) • advanced stage (CD4 cell count 1 cm) involving 2 or more extrainguinal sites for more than 3 months without an obvious cause. • Oral lesions: Thrush (candida), oral hairy leukoplakia (probably EBV), shallow aphthous ulcer (posterior oropharynx) or painful HSV lesion may be present. Herpes zoster (shingles) may get reactivated. • Hematologic: Anemia (fatigue and malaise), thrombocytopenia. • Neurological: Aseptic meningitis, peripheral neuropathies (mononeuritis multiplex, GuillainBarré–like syndrome), myopathy, and encephalopathy. HIV encephalopathy mainly presents as dementia and has symmetrical findings on MRI. ‘99er’ - Obtain detailed sexual history in all young patient who present with loss of weight and non-specific complaints. In these youth, with probable HIV infection, sometimes seborrhic dermatitis can be the initial presentation. ‘99er’ - Herpes zoster- is characterized by grouped vesicles on an erythematous base. It is usually unilateral and may span 1 or more dermatomes. Immunocompetent patient with herpes zoster transmit via direct contact with open lesion but they do not require any strict isolation. Treatment of shingles is by acyclovir. Neuralgia of herpes zoster is treated with TCA, topical capsacin, gabapentin. HIV positive status is diagnosed on basis of a positive ELISA test, which becomes positive 4-10 weeks after exposure. It should be followed by a positive confirmatory western blot test. In case when patient has doubtful seroconversion and ELISA is not confirmatory, do HIV RNA PCR or p24 antigen assay. HIV testing is one case where consent has to be taken and respected before performing the diagnostic test.
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AIDS is defined as CD4 count 


‘99er’ - IV pentamidine- is associated with a number of metabolic and electrolyte disturbances including hypo/ hyperkalemia, hypo/hyperglycemia (use finger stick blood test for detection), hypocalcemia. Tests for knowing disease status include CD4 count and viral load. CD4 cell count: It is the most accurate method of determining what infections or diseases the patient is at risk of and when to start prophylactic treatment against them. It is an indicator of current immunity level of the patient. It is also an indicator of when to start antiretroviral medication (when CD4 


Table 2.12: Common opportunistic infections Pathogen



Clinical feature



Diagnosis



Treatment



Pneumocystis carinii



TMP/SMZ (1st choice), Pentamidine. Dyspnea on minimal exertion (dia-Bronchoscopy with bronchognosis clincher), dry cough, fever, alveolar lavage for direct identi- Prednisone in severe pneumonia. For pneumonia, chest pain. Severe fication of the organism prophylaxis: oral TMP/SMZ, pneumonia is defined with a PO2 (confirmatory). LDH is increased. aerosolized pentamidine, dapsone, of 35. atovaquone.



Toxoplasmosis



Brain mass lesion: focal neurolo- CT or MRI:”ring” (contrast) enhagical deficits, headache, ncing lesion with edema, and confusion, seizures. mass effect. Drug trial: Shrinkage of the lesions upon giving therapy for two weeks is considered diagnostic.Brain biopsy: if no lesion shrinkage with treatment.



Pyrimethamine and sulfadiazine (clindamycin in sulfa-allergic patient). Prophylaxis: TMP/SMZ,Dapsone/ pyrimethamine.



Mycobacterium- Fevers bacteremia, wasting, avium complex anemia. (MAC)



Culture blood; liver, bone marrow biopsy



Clarithromycin and ethambutol. Prophylaxis: azithromycin once a week/ Clarithromycin twice a day/ Rifabutin



Cytomegalovirus Retinitis: blurry/double vision. Diarrhea due to colitis.



Funduscopy, coloscopy with biopsy.



Ganciclovir foscarnet, cidofovir



Cryptococcosis



LP with India ink test and crypto- IV Amphotericin (10-14 days). Lifelong coccal antigen testing. Markedly fluconazole. elevated pressure on LP.*Serum cryptococcal antigen testing.



*May



Meningitis



require repeated LPs to control the pressure.



Prophylactic drugs can be stopped if the CD4 count is maintained above the disease causing level for 3-6 months.



Also all HIV-positive persons should receive vaccinations for pneumococcus, influenza, and hepatitis B.



Infectious Diseases Table 2.13: CD4 count and associated diseases CD4 count



Disease



700-1500 200-500



Normal Kaposi sarcoma, thrush, shingles, lymphoma, TB Dementia, Pneumocystis carinii pneumonia (PCP) Cryptococcus, toxoplasmosis, cryptosporidiosis MAC, CMV, progressive multifocal leukoencephalopathy (PML)



100-200 


‘99er’-Hyponatremia—In hospitalized AIDS patient is seen in 50% of cases. There are many reasons for it, like various drugs administered, CMV or mycobacteria adrenalitis, CNS involvement causing SIADH etc. If no specific cause is found out, fluid restriction is used for mild cases. ‘99er’-Progressive multifocal leukoencephalopathy (PML)-is an infection caused by JC virus and involves mainly cortical white matter but brainstem and cerebellum may also be involved. No mass effect or increased ICP is seen. It presents with rapidly progressive focal neurological deficits along with hemiparesis, disturbance of speech, gait and vision. MRI is best diagnostic test which shows multiple demyelinating non enhancing lesions. Biopsy shows oligodendrocytes with intranuclear inclusions, demyelination and astrogliosis. No specific treatment is required. ‘99er’-HIV and persistent diarrhea- may be because of Cryptosporidium or Isospora. Fresh stool examination with a modified acid fast stain should be done to find out these parasites. Diarrhea due to Isosporais is responsive to treatment by 1-week course of trimethoprim– sulfamethoxazole. ‘99er’-Primary CNS lymphoma (PCNSL) - is caused by EBV in AIDS. HAART therapy improves prognosis because degree of immunosuppression is major determinant of survival in PCNSL.



Viral Load High viral loads generally indicate that the level ofCD4 cells are going to drop more rapidly and that there is a greater risk of complications of the disease and a worse prognosis. Hence, it is marker of potential for future damage to immune system, i.e. damage that is about to occur. Therefore, it carries prognostic significance. Like CD4
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count, it also tells when to initiate antiretroviral medications and about the adequacy of response to medications. The antiretroviral therapy is initiated when viral load > 55,000 and its goal is a viral load 


Drugs–adverse effects



Protease inhibitors • Hyperlipidemia, hyperglycemia, and elevated liver enzymes seen in all drugs of the class • Nelfinavir-Gastrointestinal • Indinavir-Crystal induced nephrolithiasis, hyperbilirubinemia • Ritonavir-Severe gastrointestinal disturbance • Saquinavir—Gastrointestinal Nucleoside reverse transcriptase • All can cause lactic acidosis inhibitors • Zidovudine-Leucopenia, anemia, gastrointestinal disturbance • Didanosine-Pancreatitis, peripheral neuropathy • Zalcitabine -Pancreatitis, peripheral neuropathy • Stavudine-Peripheral neuropathy • Lamivudine: not known yet • Abacavir- Hypersensitivity, rash Non-nucleoside • All can cause Steven Johnson syndrome. reverse • Efavirenz-neurologic; somnolence, transcriptase confusion, or psychiatric disturbance, inhibitors teratogen (animal studies) • Nevirapine-Rash



Highly active antiretroviral therapy, HAART HAART is indicated when: • There is history of AIDS defining illness • Severe symptoms of HIV infection • Asymptomatic patient with CD4  350 and viral load  100/year) should start HAART therapy.
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Recommendations of HAART include use of two nucleosides combined with a protease inhibitor or use of two nucleosides combined with efavirenz or use of two nucleosides combined with two protease inhibitors. It is also generally agreed that Zidovudine, lamivudine and nelfinavir is a good therapy to be given to patient. Any therapy that causes a drop of at least 50% of viral load in the first month is expected to indicate adequate therapy. After HAART is started, HIV viral load is measured at 4 weeks and then 8-12 weeks. After that, it’s to be done every 6-8 weeks till viral load reaches the target level of < 50. After that measure it at every 3 month interval. ‘99er’-IRIS- Immune reconstitution inflammatory syndrome: Paradoxical worsening of preexisting/ subclinical infection in HIV positive patient, which occurs days to weeks after the initiation of HAART. ‘99er’-A regimen containing lamivudine, efavirenz, and tenofovir is appropriate for a treatment-naïve patient with HIV infection who also has chronic hepatitis B. ‘99er’-HIV associated thrombocytopenia- affects 40% patients. Treated with zidovudine (it decreases chances of opportunistic infection and Kaposi sarcoma). If there occurs no improvement after 4-8 weeks, then double the dose to 1000-1500 mg/day. If still no response, than interferon should be used. Last resort is splenectomy. ‘99er’-Pregnancy and HIV- All children to HIV positive mothers at birth will carry the maternal antibody to the virus and will be positive by ELISA testing, but only 2530% will remain truly infected. Zidovudine treatment is indicated in all pregnant women, beginning at 14 weeks. Pregnant women with low CD4 or high viral load should be treated with HAART. If HAART is not able to show desired therapeutic effect, than delivery is done with Csection. ‘99er’-Postexposure prophylaxis (Needlestick Injury): All persons with serious exposure to blood containing body fluids of HIV-positive patients should receive the recommended or any other fully suppressive three drug combination which is to be started immediately and should be continued for 4 weeks.



Clinical Features Larva forms the hydatid cyst (a large fluid filled bladder with multiple broods in its periphery, each with infective scolices). Patients remain asymptomatic, until the cyst ruptures. Rupture may cause anaphylaxis, fever, asthma, or metastatic reaction.



Diagnosis Chest X-ray, CT scanning, ultrasonography, or MRI finding suggest the diagnosis.



Treatment Surgery is the treatment of choice and involves either resection of cyst or CT guided aspiration of cyst fluid, instilling scolecoidal agent and reaspiration. Albendazole may be used in case of intraoperative spillage.



Trichinosis It is caused by nematode Trichinella spiralis, and is transmitted by ingestion of improperly cooked pork or other types of meat. The invasive phase of infection usually affects the skeletal muscle as well as heart, lungs, brain etc. The muscles most commonly involved include masseters, diaphragm, tongue, extraocular muscles, intercostals, deltoid and biceps etc. Patient presents with pain and tenderness of involved muscles, periorbital edema, dysphagia, hoarseness, conjunctivitis.



Diagnosis Findings seen on lab studies include elevated creatinine kinase, eosinophilia, and myoglobinuria. X-ray may show calcified densities in the muscles. Serological tests are confirmatory.



Treatment



MISCELLANEOUS INFECTIONS



Mild disease does not require any treatment. More severe cases of muscle involvement may need basic supportive therapy with cardiac monitoring.



Hydatid Disease



Lyme Disease



It is a parasitic infestation by a tapeworm of the genus Echinococcus. Humans are accidental host. In US, it is mostly seen in immigrants. The larva from intestine migrates and may invest liver, lung, or some other site.



Lyme disease is spread by the bite of the Ixodes scapularis tick and it needs at least 24 h of attachment to transmit the Borrelia burgdorferi organism, but the bite is often not remembered.



Infectious Diseases



Clinical Features The manifestations of Lyme disease have been divided into 3 stages: localized, disseminated, and persistent. Majority patient develop erythema migrans rash at the site of the bite. It is erythematous lesions that increases in size (hence the name) over several days (plus history of tick bite-diagnosis clincher). Even without treatment, the rash resolves in several weeks. A flulike illness with fever, chills, malaise, and myalgias occurs in half of patients. Other features seen are: • Intermittent inflammatory arthritis: Migratory polyarticular process involving bursae, tendons, and joints, which evolves over 1-2 days into a monoarticular process involving the knee, ankle, or and wrist. There is great amount of fluid accumulation with marked joint stiffness and mild pain. • Cranial nerve palsies: Most common neurologic manifestation especially facial palsy which may be bilateral. • Carditis: Usually presents with fever and syncope due to AV block. • Meningitis: It may occur along with other neurologic manifestations or by itself. The severity of meningitis is less than that observed in patients with more typical bacterial meningitis. • Chronic arthritis: It typically involves the knee and while it may last several years, it rarely develops into a destructive arthritis. • Meningoradiculoneuritis (Bannwarth syndrome): It rare but severe radicular pain (due to neuritis), with a prominent nocturnal component. The meningitis may be relatively mild.



Diagnosis The most widely used tests for Lyme disease are antibody detection tests. Antibody testing in patients with erythema migrans is not indicated because the rash may develop before the antibodies. Definite diagnostic criteria are the development of the erythema migrans rash combined with the presence of one late manifestation, and serologic confirmation by an ELISA test followed by western blot. In western blot 2 IgM bands (in first few weeks) and 5 IgG bands (after 6 weeks) is required for diagnosis.



Treatment Most patients are treated on the basis of the rash alone. Treatment with a single dose of 200 mg of doxycycline
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within 72 hours of removing a tick can prevent the development of Lyme disease. Oral doxycycline is used to treat the rash (treatment for 3 weeks), the facial palsy (for 30 days), and first-degree heart block. Joint manifestations can be treated with 30 days of oral doxycycline as well. More serious manifestations such as high-grade heart block, meningitis, myocarditis, or encephalitis are treated with IV ceftriaxone for 14-28 days depending on symptom and its severity.



Neutropenic Fever It is defined as a single temperature of >38.3oC (101.3oF), or a sustained temperature > 38oC (100.4oC) for > 1 hour in a neutropenic patient. Neutropenia is defined as an absolute neutrophilic count < 500/mm3.



Clinical Features Patient may have erythema, rash, ulcer, cellulitis, or line infection. During examination all indwelling lines should be inspected for erythema, tenderness, fluctulance, or exudates which are evidence of a serious ‘lines’ infection. Elderly or those on corticosteroids may not be able to present with fever which meets the criteria of diagnosis. Such patients are susceptible to pseudomonal infection.



Diagnosis CBC, complete metabolic panel, amylase, lipase, CXR; culture all fluids, stool. Perform LP if CNS symptoms present.



Treatment III/IV generation cephalosporins IV, or carbapenem IV should be administered. If there is history of MRSA, hypotension, persistent fever, or catheter site infection than vancomycin should be considered. Keep in mind possible fungal infection if fever persists for 5-7 days. ‘99er’- Cat Scratch disease—It is an acute infection due to Bartonella henselae and is transmitted to humans by a cat scratch or bite. It is followed by fever, malaise, skin lesions that typically evolves from vesicular to erythematous papular lesions, and regional adenopathy (most common symptom). It is the most common cause of chronic adenopathy in children. It is a self-limiting disease and rarely requires treatment. Bartonella henselae causes bacillary angiomatosis in immunocompromised people and these patients need to be treated with Trimethoprimsulfamethoxazole or Gentamicin.
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The Definitive Review of Medicine for USMLE Table 2.15: Tetanus prophylaxis



History of tetanus toxoid



 5 years ago Last dose >10 years ago



Non-tetanus prone wound



Tetanus prone wounds*



Toxoid



Toxoid



Tetanus immunoglobulin



Yes



Yes



Yes



Not required



Yes



Not required



Yes



Yes



Not required



*The ones which are nonlinear, >1cm deep, give signs of contamination, infection, or devitalized tissue, and are presenting for ‘99er’-Catheter induced infection- Femoral sites are at greatest risk. Site of insertion shows redness/induration with/without drainage. Two set of blood cultures should be drawn, preferably through tunneled catheter. Treat by immediate catheter removal and give vancomycin plus gentamicin. ‘99er’-Invasive aspergillus- is common in bone marrow transplant patient. It involves respiratory tract including lungs and sinuses. ‘99er’-Fever of unknown origin (FUO) – is a temperature greater than 38.3°C (101°F) on several occasions, for more than 3 weeks duration of illness, and the failure to reach a diagnosis despite 1 week of inpatient investigation. Most commonly it is due to some infectious condition. ‘99er’-Rocky mountain spotted fever (RMSF) - typically starts 3-5 days after tick bite. Rash typically begins around the wrists and ankles, but it may start on the trunk or be diffuse at the onset. The classic distribution of RMSF rash on the palms and soles occurs relatively late in the course (in majority around 5th day). Diagnosis and treatment (by doxycycline) is done on basis of clinical presentation and is done empirically without waiting for diagnostic confirmation. ‘99er’-In any pyretic infection, if possible, blood culture should be taken 1 hour before the spike of temperature. ‘99er’-Rabies- previously vaccinated patients, upon reexposure should receive vaccine only. Patients, not exposed earlier should be given both vaccine and IgG. ‘99er’- Diphtheria antitoxin- made from horse serum can cause hypersensitivity or serum sickness. ‘99er’-Candida endophthalmitis—risk factors include CNS catheterization, total parenteral nutrition, broad spectrum antibiotic, neutropenia, steroids, IVDA. It presents as ocular pain, photophobia, scotoma, fever. Treatment involves vitrectomy followed by systemic amphotericin B.



> 6hours.



‘99er’-Cervicofacial actinomycosis- presents as slowly progressive, non-tender, indurated mass, which evolves into multiple abscesses, fistula, and draining sinus tracts with sulfur granules (appear yellow). Actinomyces israelii is the causative agent. Treatment is high dose IV penicillin for 6-12 weeks. Surgical debridement may be required after penicillin therapy. ‘99er’-Anthrax- caused by Bacillus anthracis and is a disease of cattle and sheep etc, but it can be transmitted to humans through broken skin or mucous membrane, inhalation (usually fatal and most common form used in biological warfare), and GI absorption. It usually manifests as cutaneous lesions-necrotic but not purulent (malignant pustule) and black eschar (diagnosis clincher); inhalationalbiphasic, initially malaise, myalgia, fever cough and second phase lasting 24 hours (and culminating into death) characterized by respiratory distress, hypoxemia and cyanosis. GI infection is rare. Treatment is by ciprofloxacin or doxycycline. Amoxicillin is used in children and women who are pregnant or breastfeeding. ‘99er’-Sporotrichosis- is caused by saprophytic fungi Sporotrichosis schenckii, present on rose, barberry, sphagnum etc. It is characterized by exposure to plants, gardens, or forests; chain of lesion typically at the site where the fungus is introduced by some minor trauma (diagnosis clincher), and absence of systemic symptoms. Localized lymphadenopathy may be seen as subcutaneous nodules. Treatment is by oral itraconazole. ‘99er’-Spontaneous bacterial peritonitis: is diagnosed when >250 neutrophils/mm3 are present in peritoneal fluid. ‘99er’-Salmonellosis- no treatment is required except when < 12 months of age, >50 years of age, or immunocompromised. Treatment is ciprofloxacin/TMPSMX. ‘99er’-Malaria- typically present in patient with travel to endemic areas and a typical pattern of febrile attacks. It



Infectious Diseases is caused by Plasmodium infection, which is detected in peripheral slide smears. Thick blood film preparations are helpful in parasite detection and thin films help to differentiate different plasmodium species. These peripheral smears should be examined every 8 hours during and between febrile attacks for at least 3 days. ‘99er’-Cysticercosis- is caused by ingestion of Tenia solium eggs in undercooked pork. Brain is a preferred site of lodging and it presents with nausea and vomiting, seizure, chronic headache etc. Serology is most useful lab test. CT scan is recommended as the first imaging study. Antihelminthic agents like praziquantel and albendazole are the mainstay of treatment. ‘99er’-Trypanosomiasis- causes Chagas disease, which is endemic in South America. It is caused due to person to person transmission by trympanosoma cruzi, an intracellular protozoon that localizes in heart and nerve cells of myenteric plexus and causes myocarditis, achlasia, megacolon, and megaureter. Benznidazole is the only treatment for Chagas disease, though it’s still not available in US. Surgery may also be indicated for few complications.
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‘99er’-Human bites- contains α hemolytic streptococcus, S. aureus, eikenalla (commonly found in soft tissue infection after bite), haemophillus, and anaerobic organisms. HIV is not transmitted by human saliva. Amoxicillin/clavulunate is drug of choice. ‘99er’-Dog/cat bite: Pasturella multocida is commonly found. Wound infection may be complicated by osteomyelitis. Treatment is same as for human bites. ‘99er’-Animal bites- treatment involves local wound management, rabies prophylaxis, tetanus prophylaxis and the usual antibiotics. Also animal involved in bites should be kept under observation for 10 days to look for alarming symptoms in animal. Till than no treatment is required. If alarming symptoms are present or it becomes ill, the animal may be sacrificed and the brain be tested for rabies by immunofluorescent antibody test. Treatment is indicated when the test is positive or the animal was wild. It involves active (human diploid cell vaccine) and passive (human rabies immune globulin) immunization.



Chapter
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Rheumatology



SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) It is a chronic, multifaceted inflammatory disease that can affect every organ system of the body and is associated with antibodies directed against cell nuclei. It is majority of times seen in women and only environmental agent that is reliably known to affect it is UV-B (causes flareups). It may sometimes occur secondary to drug use (like procainamide, hydralazine, and pencillamine) and is reversible in this case.



Clinical Features Its presentation and course is highly variable, ranging from indolent to fulminant. Nonspecific fatigue, fever, arthralgia and weight changes are the most frequent symptoms in new cases or recurrent active SLE flares. Arthralgia, myalgia, and arthritis represent the most common presenting symptoms in SLE. Libman-Sacks endocarditis is a noninfectious endocarditis that may be rarely encountered in a lupus patient.



Diagnosis The ACR diagnostic criteria in SLE (in “SOAP BRAIN MD” acronym). Diagnostic criteria need four out of the following to diagnose. • Serositis — Pleurisy, pericarditis. • Oral ulcers — Oral or nasopharyngeal, usually painless; palate is most specific. • Arthritis — Small joints of the hands, wrists, and knees are involved most frequently. Pain is often out of proportion with swelling. • Photosensitivity — Unusual skin reaction to light exposure. • Blood disorders — Leukopenia, lymphopenia, thrombocytopenia, and Coombs test–positive anemia. • Renal involvement — Proteinuria (>0.5 g/d or positive on dipstick testing; cellular casts). It often causes nephrotic syndrome (sometimes nephritic syndrome also) and may progress rapidly to renal failure. It causes various disorders of the internal structures of the kidney,



including interstitial nephritis and membranous GN. All patients with renal involvement must undergo renal biopsy before treatment is initiated. Renal involvement is the most common cause of death. • Antinuclear antibodies (ANAs) — Is highly sensitive and higher titers are generally more specific (>1:160). Its measurement is screening test of choice. • Immunologic phenomena — Lupus erythematosus (LE) cells, anti–double-stranded DNA (dsDNA), antiSmith (Sm) antibodies, antiphospholipid antibodies [anticardiolipin immunoglobulin G (IgG) or immunoglobulin M (IgM) or lupus anticoagulant]. False-positive serologic test results may be seen with syphilis. • Neurologic disorder — CNS symptoms may range from mild cognitive dysfunction to a history of seizures (grand mal most common). Any region of the brain, Meninges, spinal cord, and cranial or peripheral nerves can be involved. Intractable headaches and difficulties with memory and reasoning are the most common features of neurologic disease in patients with lupus. Mononeuritis manifests with the functional loss of one or a few isolated peripheral nerves. • Malar rash — Erythematous rash over the cheeks and nasal bridge that lasts from days to weeks and is occasionally painful or pruritic. • Discoid rash — Develop in sun-exposed areas but are plaquelike lesions with follicular plugging and scarring. They may be part of systemic lupus or may represent discoid lupus without organ involvement, which is a separate diagnostic entity. ‘99er’-Positive ANAs in absence of SLE symptoms, doesn’t carry any meaning and therefore no further testing is required. ‘99er’-Active SLE flare-up is characterized by decreased C3 and C4 level and elevated ESR and CRP levels. The following are autoantibody tests used in SLE diagnosis: • ANA—Screening test; sensitivity 95%; not diagnostic without clinical features.



Rheumatology • Anti-dsDNA—High specificity; sensitivity only 70%; level variable based on disease activity. Elevated levels seen with active SLE and lupus nephritis. • Anti-Sm—Most specific antibody for SLE; only 30-40% sensitivity. • Anti-SSA (Ro) or Anti-SSB (La)—Present in 15% of patients with SLE and other connective tissue diseases such as Sjögren syndrome; associated with neonatal lupus and congenital heart block. • Anti-ribosomal P—Uncommon antibodies that may correlate with lupus cerebritis. • Anti-RNP—Included with anti-Sm, SSA, and SSB in the ENA profile; may indicate mixed connective tissue disease with overlap SLE, scleroderma, and myositis. • Anti-histone—seen in drug-induced lupus (DIL) (with isoniazid, procainamide or hydralazine; p-ANCA– positive in minocycline-induced DIL). This is usually a limited form of lupus with no major organ involvement or hypocomplementemia. Apart from antihistone antibodies, it may present only with a rash and resolves with removal of offending drug. ‘99er’-Monitoring SLE disease activity can be done by measuring serum complement levels and dsDNA antibody. ‘99er’-Mixed connective tissue disease- diagnosed when positive anti-RNP along with 3 clinical features of SLE, polymyositis, systemic sclerosis are present.



Treatment Arthritis and mild serositis are treated with NSAIDs. Arthritis not responsive to NSAIDs can be treated by Hydroxychloroquine, which is also effective in treatment of rashes. Widespread systemic involvement requires steroids and immunosuppressants treatment. Steroids are also used to treat patients undergoing flare-up reaction. Pregnancy and SLE: Fertility rates are normal in patients with SLE, but spontaneous abortions and stillbirths are more common (due to anti-phospholipids antibodies, which cause placental infarcts). They also need to be screened for SSA/anti-Ro antibodies which may cause neonatal lupus and rarely permanent heart block. Although disease flares can occur in pregnancy, they aren’t typically more frequent or more intense than those seen in non-pregnant patients and can be safely treated with prednisone, prednisolone, and methylprednisolone, the corticosteroids of choice because they are only minimally transferred to the placental circulation. High doses of aspirin and NSAIDs should be avoided during the last few weeks of pregnancy. Hydroxychloroquine can
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be used safely during pregnancy and should not be discontinued since this could lead to disease flares. ‘99er’-Lifelong anticoagulation with warfarin is required in SLE patients who have antiphospholipid antibody syndrome.



SYSTEMIC SCLEROSIS The term systemic sclerosis is used to describe a systemic disease characterized by skin induration and thickening accompanied by various degrees of tissue fibrosis and chronic inflammatory infiltration in numerous visceral organs.



Clinical Features • Constitutional – Fatigue – Weight loss. • Skin – Diffuse pruritus – Skin tightness and induration – Skin pigmentary changes (hyperpigmentation or hypopigmentation- ‘salt and pepper’ distribution). • Vascular system – Raynaud’s phenomenon (70% of patients initially present with this symptom; 95% eventually develop it during the course of their disease) – Healed pitting ulcers in fingertips – Cutaneous and mucosal telangiectasias. • Musculoskeletal system – Arthralgia, myalgia, muscular weakness – Loss in joint range of motion – Symptoms of carpal tunnel syndrome. • Neurologic – Facial pain and hand paresthesias due to sensory peripheral entrapment neuropathy – Headache and stroke during hypertensive renal crisis. • Ears, nose, and throat – Sicca syndrome – Poor dentition due to sicca syndrome – Loosening of dentition due to alteration in the tooth suspensory ligament and thickening of the periodontal membrane – Hoarseness due to acid reflux or vocal cord fibrosis. • Cardiovascular system – Dyspnea due to pericardial effusion, congestive heart failure, or myocardial fibrosis – Palpitations, irregular heartbeats, and syncope due to conduction abnormalities – Congestive heart failure.
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• Respiratory system – Progressive dyspnea – Chest pain (precordial) due to pulmonary artery hypertension – Dry persistent cough due to restrictive lung disease • Gastrointestinal system – Gastroesophageal reflux caused by lower esophageal sphincter (LES) incompetence and decreased or absent peristalsis in the lower twothirds of the esophagus (may lead to hoarseness, aspiration pneumonia, and dysphagia) – Dyspepsia, bloating, and early satiety – Constipation alternating with diarrhea (may lead to malabsorption). • Renal system – Hypertension (best treated with ACE inhibitors) – Renal crisis – Chronic renal insufficiency. • Genitourinary system – Erectile dysfunction – Dyspareunia (if introitus is affected). • Endocrine system – Hypothyroidism. Most common of these at presentation are skin changes, arthralgia, Raynaud’s phenomenon, and dysphagia. ‘99er’-Renal failure in scleroderma- best way to prevent renal failure in these patients is monthly BP measurements. CREST (Calcinosis, Raynaud’s phenomenon, Esophageal dysmotility, Sclerodactyly, and Telangiectasias) syndrome is a limited form of scleroderma in which there is symmetrical skin thickening limited to the distal extremities and face. Its progression is slow as compared to diffuse type.



Diagnosis Antinuclear antibodies are present in about 95% of the patients, usually with a speckled or homogenous pattern. A nucleolar pattern, although less common, is more specific for systemic sclerosis. Anti-Scl-70 antibodies is specific for systemic type. Anticentromere antibodies are present in majority of CREST patients and is rare in patients with systemic disease.



antidepressants, and trazodone. Raynaud’s phenomenon can be treated with calcium channel blockers. In very severe cases, patients may benefit from a pharmacologic cervical sympathectomy or from surgical digital sympathectomy.



SJÖGREN SYNDROME Sjögren syndrome is a chronic autoimmune disorder characterized by xerostomia (dry mouth), xerophthalmia (dry eyes), and lymphocytic infiltration of the exocrine glands. This triad is also known as the sicca complex. Sjögren syndrome can occur as a primary disease of exocrine gland dysfunction or in association with several other autoimmune diseases like SLE, RA, scleroderma, systemic sclerosis, cryoglobulinemia, polyarteritis nodosa, and primary biliary cirrhosis. The disease eventually evolves into a lymphoproliferative disease-malignant lymphoma.



Clinical Features Onset is insidious, and symptoms may be mild. Patient typically complains of itchy eyes, sandy feeling under their eyes and difficulty swallowing. It also presents with fatigue, myalgia, arthralgia, dry skin, vaginal dryness, parotid enlargement, lymphadenopathy and renal involvement.



Diagnosis • Schirmer’s test—shows decreased tear production. A test strip of number 41 Whatman filter paper is placed near the lower conjunctival sac. Healthy persons wet 15 mm or more after 5 minutes. A positive test occurs when less than 5 mm is wet after 5 minutes. • Rose Bengal stain—documents corneal ulcerations. • ANAs—Positive [specifically anti-Ro (SSA) and antiLa (SSB)] • Biopsy—of salivary gland shows lymphocytic infiltration and is gold standard test.



Treatment Symptomatic treatment including artificial tears.



Treatment



JOINT DISEASE



There is no treatment for systemic sclerosis. Skin thickening can be treated with D-penicillamine. Pruritus can be treated with moisturizers, H1 and H2 blockers, tricyclic



There are numerous joint diseases and reaching a diagnosis can be very easy if we keep in mind that the differential diagnosis of joint disease is generated in large
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part from the history and physical examination. Laboratory test results may confirm clinical impressions. The points to be kept in mind while dealing with question involving joint diseases are:



• Symmetrical/non-symmetrical involvement • Nature of disease: Inflammatory or non- inflammatory.



• Course of disease: Acute or chronic



It is a chronic systemic inflammatory disease of undetermined etiology involving primarily the synovial



• Joint involvement: Monoarticular or polyarticular



RHEUMATOID ARTHRITIS (RA)



Acute monoarticular



Inflammatory Non-inflammatory



Septic Arthritis Gout Pseudogout Trauma Hemarthrosis



Chronic monoarticular



Inflammatory



Chronic infectious arthritis Lyme disease Crystalline synovitis Pauciarticular juvenile RA



Non-inflammatory



Osteoarthritis Ischemic necrosis Hemarthrosis Paget disease involving the joint Synovial osteochondromatosis



Acute polyarticular



Inflammatory



Rheumatic fever Gonococcal arthritis Polyarticular gout Polyarticular pseudogout Viral arthritis (hepatitis B, parvovirus B-19) Bacterial endocarditis Rheumatoid arthritis and still disease Systemic lupus erythematosus Reactive arthritis and Reiter syndrome Acute sarcoid arthritis and mediterranean fever, Familial enteropathic arthropathies



Chronic polyarticular



Inflammatory



Rheumatoid arthritis Systemic lupus erythematosus Viral arthritis and psoriatic arthritis Reactive arthritis and Reiter syndrome Enteropathic arthropathies and Behçet disease Ankylosing spondylitis and undifferentiated Spondyloarthropathy noninflammatory



Non-inflammatory



Osteoarthritis hemochromatosis Ochronosis hypertrophic pulmonary osteoarthropathy amyloidosis Acromegaly



Symmetric arthritis is seen in Rheumatoid arthritis, in some Psoriatic arthritis, Parvovirus infection, SLE. Character WBCs/mm3 %PMNs Color Differential



Normal 


Noninflammatory 200-3,000 


JOINT ASPIRATION STUDY *Sometime gout and pseudo gout may have >50,000 WBC/mm3.



Inflammatory 3,000-50,000 >50 Yellow RA, gout*, pseudogout, psoriatic arthritis, ankylosing spondylitis, SLE



Infectious >50,000 >75 Opaque Bacterial, TB
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membranes and articular structures of multiple joints. The hallmark feature of the disease is persistent symmetric polyarthritis (synovitis) that has potential to destroy cartilage and cause bone erosions and eventually deform the joint. RA seems to be associated with cigarette smoking. T cells play the main role in pathogenesis and any disease or drug that negatively affects them may help relieve the symptoms of RA. Juvenile rheumatoid arthritis (JRA) is the most common form of childhood arthritis. The cause remains unknown.



Clinical Features Stiffness of joint and pain are the chief problems with which patient presents initially. He may also complain of constitutional symptoms like fatigue, malaise, and weight loss. RA typically involves small joints of hand. Atlantoaxial subluxation may present with occipital headaches. Sometimes patient may present when joint deformity is already visible. Long standing RA is one of the most common causes of amyloidosis. Various other features of RA that are caused due to extra-articular and systemic involvement are: • Damage to the ligaments and tendons: This leads to severe deformity of joints. – “Zig-zag” deformity: Combination of an ulnar drift of the fingers and carpal rotation. Radial deviation of the wrist with ulnar deviation of the digits. – Boutonniere deformity: Nonreducible flexion at the proximal interphalangeal (PIP) joint along with hyperextension of the distal interphalangeal (DIP) joint of the finger. – Swan-neck deformity: Hyperextension at the PIP joint with flexion of the DIP joint. – Arthritis mutilans (opera glass hands): If destruction is severe and extensive, with dissolution of bone. Phalanges may shorten and the joints may become grossly unstable. Pulling on the fingers during examination may lengthen the digit much like opening opera glasses, or the joint may bend in unusual directions merely under the pull of gravity. • Rheumatoid nodules: They are most commonly found on extensor surfaces or sites of frequent mechanical irritation (olecranon process, back of heel, Achilles tendon). It is initial event caused by focal vasculitis. Methotrexate may flare this process. • Baker’s cyst: When the effusion of a joint is put under increased pressure with joint flexion, the synovium may be forced between articular structures and a



portion becomes trapped and separated from the rest of the joint, forming a Baker cyst. It often occurs fairly early in the course of the disease, with pain, edema, and inflammation in the posterior knee and calf. • Cardiac involvement: Carditis, pericarditis. • Pulmonary involvement: Pleuritis, intrapulmonary nodules, interstitial fibrosis (Caplan’s syndrome). • Hepatic involvement: Hepatitis. • Ocular involvement: Scleritis, episcleritis, dryness of the eyes (Keratoconjunctivitis sicca—in 25% of RA patients). • Vascular involvement: Vasculitis (rheumatoid nodule). • Neurological: Entrapment neuropathy (carpal tunnel syndrome) may result from synovitis about the flexor tendons. It is evinced by pain and/or paresthesias in the median nerve distribution of the hand, a positive Phalen and/or positive Tinel test, or positive electromyography. Radiculopathy is most common at the C2 root when cervical spine is involved. ‘99er’-Parvovirus infection: RA like symptoms with small joint involvement and weakly RF positive.



Diagnosis The diagnosis is based on the use of clinical criteria; there is no single test or finding that will diagnose RA. The diagnosis typically is made when 4 of 7 qualifying criteria established by the American Rheumatism Association are met. These qualifying criteria are as follows: • Morning stiffness lasting longer than 1 hour before improvement • Arthritis involving 3 or more joints. • Arthritis of the hand, particularly involvement of the proximal interphalangeal (PIP) joints, metacarpophalangeal (MCP) joints, or wrist joints. • Bilateral involvement of joint areas. • Positive serum rheumatoid factor (RF). • Rheumatoid nodules. • Radiographic evidence of RA (periarticular osteoporosis with erosions around affected joints). The diagnostic criteria for JRA are onset occurring when younger than 16 years, persistent arthritis in one or more joints for at least 6 weeks, and exclusion of other types of childhood arthritis.



Treatment RA flares or exacerbations (increased pain, edema, and dysfunction, high titers of RF) require rest, NSAIDs, DMARDs, short courses of prednisone (2-4 wk), and



Rheumatology possibly intra-articular steroid injections. DMARDs are indicated in erosive RA and also those who are steroid dependent. Methotrexate is initial DMARD of choice. Patients presenting with mild RA are treated initially with NSAIDs, upon which hydroxychloroquine may be added if NSAIDs are not effective alone. Moderate to severe cases are treated with NSAIDs and methotrexate. If methotrexate fails or is contraindicated, than anti-TNF drugs like Infliximab, etanercept, etc. are used. Gold and immunosuppressants are the last resort if nothing works. In RA patients with atlantoaxial subluxation (C1-C2). any hyperextension of the neck may cause permanent damage to the spinal cord. Therefore RA patients before anesthesia or intubation must be screened for this with a plain X-ray (lateral neck and open mouth views). If there is evidence of subluxation, then stabilize the spine before the procedure. ‘99er’- Steroid therapy—give vitamin D3 and Ca2+ to prevent osteoporosis and do bone densitometry every year. Felty syndrome: A triad of RA, neutropenia, and splenomegaly. Patients are prone to serious bacterial infections and this requires prompt diagnosis and initiation of antibiotic therapy. Ruptured Baker cysts are often confused with deep vein thrombosis (DVT). The diagnosis is best made with ultrasonography. Treatment includes rest, elevation, needle puncture of the calf, knee joint aspiration, and referral. Carpal tunnel syndrome treatment includes rest, temporary immobilization, NSAIDs, and surgery. ‘99er’-Carpal tunnel syndrome—Suspected when patient complains of pain/paresthesia when wrist joint is compressed and this is also the first step of diagnosis. Tinel test (pain/paresthesia upon tapping radial nerve) and phalen maneuver (pain/paresthesia after 30-60 wrist flexions) are positive. Electrodiagnostic tests are confirmatory diagnostic modality. Most effective initial treatment is night time wrist splinting. ‘99er’-Adult Stills disease is a variant of rheumatoid arthritis which is seen in 20-30s age groups. Patient has high spiking fever, evanescent salmon color macular rash on trunks or extremity. Patient also has arthritis, arthralgia and leukocytosis. RF and ANA are negative. Liver failure is a serious problem in Stills disease patient who are taking NSAIDs. Therefore, LFTs should be monitored. NSAIDs, glucocorticoids and Methotrexate are the drugs used for treatment.
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cartilage of synovial joints, particularly large weightbearing joints (hip and knee). OA is a non-inflammatory disease, particularly common in older patients. OA can develop secondary to various causes like: • Obesity (increased mechanical stress) • Repetitive use • Previous trauma (post-traumatic OA) • Infection • Crystal deposition • Acromegaly • Neuropathic disorder leading to a Charcot joint (syringomyelia, tabes dorsalis, diabetes) • Previous rheumatoid arthritis (burnt-out rheumatoid arthritis) • Heritable metabolic causes (alkaptonuria, hemochromatosis, Wilson disease) • Hemoglobinopathies (sickle cell disease, thalassemia) • Underlying orthopedic disorders (congenital hip dislocation, slipped femoral capital epiphysis). The most common joint to be affected is the knee. It is the leading cause of chronic disability in the elderly in the western world. The second most common site for OA is the thumb base.



Clinical Features Deep, achy, joint pain exacerbated by extensive use and relieved by rest is the primary symptom. Also, reduced range of motion and crepitus are frequently present. Joint malalignment may be visible. Heberden nodes, which represent palpable osteophytes in the DIP are characteristic in women but not in men. They are known as Bouchard’s nodes when they are in PIP. Major joints involved in OA are hip, knee, and the small joints of the fingers (PIPs and DIPs). The joint involvement is very slow, progressive, and irreversible. Morning stiffness is always < 20-30 min.



Diagnosis No laboratory studies can assist in diagnosis of OA per se. All indices of inflammation like ESR are normal. Diagnosis is made on clinical and X-Ray findings. X-ray: It shows osteophytes, subchondral sclerosis, and unequal and narrowed joint space.



Treatment Physical Therapy



OSTEOARTHRITIS (OA) Also known as degenerative arthritis, it is the most common joint disease which is a chronic process affecting articular



Lifestyle modification, particularly exercise and weight reduction is a core component of the management of OA. Correction of poor posture also helps.
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Drug Therapy No specific cure present. Only palliative therapy is used to relieve pain. The first drug to use for pain in OA is acetaminophen. It is reasonable to prescribe analgesic doses of NSAIDs if there is no relief with simple analgesics. COX-2 inhibitors may be used in patients who are at high risk for GI complications.



more quickly, occasionally without prior episodes of acute gouty arthritis.



Diagnosis



Gout is a common disorder of uric acid metabolism that can lead to recurrent episodes of joint inflammation, tissue deposition of uric acid crystals [monosodium urate monohydrate (MSU) crystals] and joint destruction if left untreated. Gout is the most common crystal-induced arthritis.



• Synovial fluid examination: It shows crystals that are shaped like needles or toothpicks with pointed ends and are negatively birefringent. ‘99er’-Corticosteroids used to inject joints have a crystalline structure that can be either positively or negatively birefringent. Therefore, interpreting polarized microscopy from a joint that was recently injected with corticosteroids is difficult. • Serum uric acid: It has no value in diagnosis as it may be normal or low during acute attack. • X-ray: Soft-tissue swelling or a normal radiograph early in disease. Haziness suggestive of tophi can be seen in late gout, and tophi may calcify. Characteristic punched out erosions with over hanging cortical bone (rat bites) are also seen in advanced stage. Also seen in erosion that is not typical of rheumatoid arthritis (with maintenance of joint space, without periarticular osteopenia).



Clinical Features



Treatment



It initially presents as acute monoarticular arthritis with podagra (inflammation of the first metatarsophalangeal joint) being the first joint manifestation in majority of cases. Podagra is not synonymous with gout and is also observed in patients with pseudogout, sarcoidosis, gonococcal arthritis, psoriatic arthritis, and reactive arthritis. The attacks begin abruptly and reach maximum intensity in 8-12 hours. The joints are red, hot, and exquisitely tender (like cellulitis); even a bed sheet on the swollen joint is uncomfortable and frequently wakes up the patient in night. Untreated gout with passage of time becomes polyarticular, which sometimes may be symmetrical. Tophi are collections of uric acid crystals in the soft tissues. They can be found in multiple locations, but the classic location is along the helix of the ear. Acute flares of gout can occur with use of alcohol, overindulgence of certain foods, trauma, hemorrhage, steroid withdrawal or the use of medications that elevate levels of uric acid like diuretics, pyrazinamide and ethambutol. ‘99er’-Elderly women, particularly women with renal insufficiency and taking a thiazide diuretic, often develop polyarticular arthritis as their first manifestation of gout. These attacks may occur in coexisting Heberden and Bouchard nodes. Such patients also may develop tophi



Three steps involved in the management of gout • Treating the acute attack: NSAIDs are the drugs of choice and Indomethacin is the traditional choice unless the patient is elderly, because of the potential for adverse CNS effects in this age group. Colchicine is the classic medication for gout but is not the preferred medication for the treatment of acute gout. It is most effective during the first 12-24 hours of an attack and its effectiveness declines with the duration of inflammation. Steroids, intra-articular or oral, are given in elderly patients who cannot tolerate NSAIDs or colchicines or when they fail to treat. • Providing prophylaxis to prevent acute flares: Lowering uric acid with either allopurinol or probenecid can precipitate attacks of gout. When used prophylactically, colchicine can reduce such flares by 85%. The standard dose for prophylaxis is colchicine at 0.6 mg bid. Prophylaxis with colchicine can be started during the acute attack. • Lowering excess stores of uric acid and to prevent tissue deposition of uric crystals: The goal of therapy is to lower serum uric acid levels to approximately 5-6 mg/ dL. A level > 9 mg/dL denotes higher risk for recurrent gouty arthritis and tophi and patient should undergo this therapy the first time they get a gout attack, else



Surgery Orthopedic surgery and joint arthroplasty is reserved for cases in which aggressive medical treatment has been unsatisfactory and especially when patient’s quality of life has been decreased.



GOUT
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can wait and start if there is second attack. Probenecid is used in the undersecretors (>80% of adults). Allopurinol is used in overproducers or patients with renal failure or kidney stones. ‘99er’-Allopurinol and probenecid therapy shouldn’t be started during/ after acute gout attacks.



Ankylosing Spondylitis



PSEUDOGOUT



Clinical Features



Pseudogout is inflammation caused by calcium pyrophosphate (CPP) crystals and is sometimes referred to as calcium pyrophosphate disease (CPPD). Many cases of pseudogout are idiopathic, but pseudogout has also been associated with aging, trauma, previous joint disease and many different metabolic abnormalities. Most common associations with pseudogout are hyperparathyroidism, hypophosphatasia, hypothyroidism, Wilson disease, DM, hypomagnesemia, and hemochromatosis. It may be clinically indistinguishable from gout but here the most commonly affected joint is knee joint along with others like shoulder, wrist, or ankle. Patient may present with recurrent inflammatory arthritis.



Morning stiffness is characteristic, and fatigue is common. It usually presents with chronic lower back pain in a young man (in his late twenties to early thirties). Morning stiffness lasts at least 1 h and improves with exercise (diagnosis clincher). Stiffness of the spine and kyphosis results in a stooped posture that is characteristic of ankylosing spondylitis at advanced stages. On examination patient shows positive Schober test (measures spine flexion) and sometimes obliteration of the lumbar lordosis. Spine fractures are common with minor trauma. Extraarticular manifestations are common in AS: Anterior uveitis, aortic insufficiency that may sometimes lead to congestive heart failure, and third-degree heart block.



Diagnosis • Joint fluid examination: It shows typical rectangular, rhomboid, positive birefringent crystals on synovial fluid evaluation. • X-rays: It may reveal linear radiodense deposits in joint menisci or articular cartilage (chondrocalcinosis).



Treatment Same as gout.



SPONDYLOARTHROPATHIES (SPAS) They are a family of related disorders that includes ankylosing spondylitis (AS), Reiter syndrome (RS), reactive arthritis (ReA), psoriatic arthritis (PsA), spondyloarthropathy associated with inflammatory bowel disease (IBD), undifferentiated spondyloarthropathy (USpA), and, possibly, Whipple disease and Behçet disease. Ankylosing spondylitis is the prototypical SpA. First step of diagnosis in all these diseases is X-ray of lumbosacral spine. The SpAs share certain common features like: • Genetics ( HLA-B27) • Seronegativity • Extraarticular manifestations • Enthesitis (entheses-the location where a bone has an insertion to a tendon or a ligament).



It is a chronic, painful, degenerative inflammatory arthritis primarily affecting spine and sacroiliac joints, causing eventual fusion of the spine. It is more common in man and starts usually in second to third decade of life.



Diagnosis Typical history and examination are very helpful. X-rays: It is most helpful in diagnosis. The lesions on X-ray progresses from blurring of the subchondral bone plate to irregular erosions of the margins of the sacroiliac joints (pseudowidening) to sclerosis, narrowing, and finally, fusion. Chronic spine inflammation will eventually cause the bamboo spine and squaring of the vertebral bodies.



Treatment NSAIDs, physical therapy, and exercise are very helpful. Sulfasalazine is often used in the treatment of ankylosing spondylitis, especially for peripheral joint involvement, for which it has demonstrated efficacy. Treat extraarticular manifestations as dictated by the clinical setting.



Reactive Arthritis It is a chronic form of arthritis featuring inflamed joints, conjunctivitis, and inflammation of the genital, urinary, or gastrointestinal systems. It’s called reactive immune system that is “reacting” to the presence of bacterial infections in the genital, urinary, or gastrointestinal systems.
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Clinical Features The reaction commonly is seen either against nongonococcal urethritis caused usually by chlamydia, ureaplasma or after an infectious diarrhea caused by Campylobacter (most common), Shigella, or Salmonella organisms. Reiter syndrome is conjunctivitis and arthritis caused by nongonococcal urethritis along with keratoderma blennorrhagica, circinate balanitis, and oral or genital ulcers.



Diagnosis X-ray findings will be consistent with a seronegative spondyloarthropathy.



Treatment It’s is the same as for AS. Methotrexate may be used in severe form of arthritis. Reiter syndrome may be prevented if urethritis is treated with prompt antibiotic treatment. It also shows improvement with 3 weeks tetracycline treatment.



‘99er’- Dactylitis (sausage digit) is very uncommon in patients with ankylosing spondylitis. Isolated small-joint involvement of the hands, feet, or dactylitis strongly suggests Reiter syndrome, reactive arthritis, or psoriatic arthritis. ‘99er’- Reiter syndrome in HIV patient- present with a severe form in which the skin manifestation as mentioned above are typically very aggressive. This condition improves on anti-retroviral treatment. Psoriatic Arthritis- Commonly involves the DIP Enteropathic Arthropathy: associated with UC or CD.



LOWER BACK PAIN (LBP) ‘99er’-Spinal stenosis—MRI is best diagnostic test and treatment involves conservative therapy. Next step should be lumbar epidural block. Last resort is laminectomy. ‘99er’-Lumbosacral strain: The most common cause of back pain. Presents with paravertebral tenderness and pain after physical exertion. Straight leg sign is negative. Treatment is NSAID and early mobilization.



Table 3.1: Causes of lower back pain Clinical presentation



Tests



Treatment



Herniated disc



Pain worsens with anything that leads to increase in intrathoracic pressure (like cough). L4 and L5 most common nerve root involved.



Straight leg raise test (sensitive) and crossed straight leg test (specific) to check irritation to nerve roots are positive.



Improves on its own in 4-6 weeks. If not then surgical evacuation is done.



Myofascial pain



Perispinal tenderness



Not seen on X-ray



NSAIDs



Cauda equina syndrome



Saddle anesthesia, bowel and bladder incontinence. It’s a medical emergency.



Immediate MRI.



Surgical evacuation



Spinal stenosis



LBP typically worsens on standing and walking but improves on sitting or stooping forward (diagnosis clincher)



Order lumbar X-ray to rule out other pathologies.



Surgical evacuation



Neoplastic mass (primary/metastatic)



In elderly patients who present with weight loss or prior history of cancer.



Lumbar X-ray



Radiotherapy or surgery



Ankylosing spondylitis



In young patient. Typically worse in morning, reduced spinal mobility. Extraarticular manifestations as mentioned earlier.



Lumbar spine X-ray, AP pelvic Xray



NSAIDs and physiotherapy



Osteomyelitis



Presents along with history of fever, IV drug abuse, chills



Lumbar X-ray



Specific antibiotic. Sometimes surgery may be required



Rheumatology ‘99er’- Cervical stenosis- impinges on spinal cord and presents with falls and spastic gait along with hyperreflexia and upgoing toe. Dermatomyositis is diagnosed when patients of polymyositis develop cutaneous manifestations like heliotrope rash (violaceous periorbital rash) on face, eyelids, and sun-exposed areas of the body and Gottron’s papules (scaly lesions on knuckles of hand).
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‘99er’-anti-Jo-1 autoantibodies are seen in patients with inflammatory myopathies. ‘99er’-Knee pain—Most common cause of knee pain in < 45-year-old is patellafemoral syndrome, in which knee pain is provoked by climbing stairs or prolonged sitting. Patient also shows retropatellar pain and crepitation on vigorous patellar compression.



Table 3.2: Inflammatory myopathies Disease



Clinical features



Diagnosis



Treatment



Polymyalgia rheumatic



Pain and stiffness of shoulder and pelvic Anemia, highly elevated girdles, fever, malaise, difficulty getting out ESR of chair or lifting arm above head in absence of any objective weakness (diagnosis clincher)



Fibromyalgia



Typically in women >50 years old. Weakness, fatigue, myalgias in absence of inflammatory. Associated with depression, anxiety, IBS.



>10 out of 18 trigger point illicit pain (else its myofascial pain syndrome)



Low dose prednisone. Stretching, heat application, stress reduction, psychotherapy, electrical nerve stimulation (TENS)



Polymyositis (striated muscle In older women. Symmetric, progressive, inflammation) proximal muscle weakness and pain. Also has difficulty rising from chair. Eventually difficulty breathing or swallowing. May develop myocarditis, conduction defect, or malignancy.



Elevated serum creatinine, aldolase, CPK. Fibrillations seen upon EMG. Muscle biopsy is confirmatory.



High dose corticosteroids. Immunosuppressants if unresponsive to steroids.



‘99er’-Plica syndrome—Presents as pain, snapping, popping, crepitus and effusion related to patellaofemoral joint motion, overuse, or trauma. It mimics torn medial meniscus. Table 3.3: Vasculitis syndromes Disease



Clinical features



Labs



Treatment



SMALL VESSEL INVOLVEMENT Henoch-Schönlein purpura



Palpable purpura, arthritis, glomerulonephritis, intestinal ischemia



Direct immunofluorescence shows IgA on biopsy sections, deposited in vessel walls of affected tissues.



Often self-limited and requires no treatment. Steroid therapy for some cases of gastrointestinal or renal involvement.



Cryoglobulinemia



Arthritis, Raynaud’s phenomenon, glomerulonephritis, palpable purpura



Labs for serum cryoglobulins.



Corticosteroids; plasmapheresis for severe involvement. Antiviral therapy required if associated with hepatitis C.



SMALL AND MEDIUM VESSEL INVOLVEMENT Polyarteritis nodosa



Peripheral neuropathy, mononeuritis multiplex, intestinal ischemia, renal ischemia, testicular pain, livedo reticularis.



p-ANCA positive, other nonspecific inflammatory changes commonly observed.



High-dose corticosteroids, often with cytotoxic agents like cyclophosphamide.



Contd...
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Contd... Disease



Clinical features



Labs



Treatment



Churg-Strauss vasculitis



Allergic rhinitis, asthma, eosinophilia, pulmonary infiltrates, coronary arteritis, intestinal ischemia



p-ANCA positive



Same as above



Wegener’s granulomatosis



Recurrent epistaxis or sinusitis, pulmonary infiltrates and/or nodules, glomerulonephritis, ocular involvement



c-ANCA positive



High-dose corticosteroids and cyclophosphamide. Corticosteroids and methotrexate may be used for less severe involvement



Kawasaki disease



Fever, conjunctivitis, lymphadenopathy, desquamating rash, mucositis, arthritis, coronary artery aneurysms



No specific labs. Echocardiogram is investigation of choice for coronary aneurysm



High-dose aspirin and intravenous immune globulin. Aspirin to be given in kids even if danger of Reye’s syndrome present



LARGE VESSEL INVOLVEMENT Giant cell/temporal arteritis (> 55 years of age)



Headache, polymyalgia rheumatica, jaw or tongue claudication, scalp tenderness (on combing) [diagnosis clincher], fever, vision disturbances and monocular blindness



ESR > 50 is diagnostic criteria. Temporal artery biopsy is definitive test



Immediate (to prevent blindness) high-dose corticosteroids



Takayasu’s arteritis (Pulseless disease)



Extremity claudication, athralgias, constitutional symptoms, renal ischemia. No pulse in upper limb



Lab tests are non-specific. VCAM-1 is being proposed as a marker for disease



High-dose corticosteroids



‘99er’-Hemochromatosis arthritis—Initially affects 2nd and 3rd MCP with hook like osteophytes. Morning stiffness is < 30 minutes. 50% patients have CPPD crystals. Patient is screened by blood Fe studies and confirmed by liver biopsy. ‘99er’-Unhappy triad—MAT- Medial Meniscus injury + Anterior cruciate ligament + medial (Tibial) collateral ligament. Force from lateral to medial side on knee leads to medial collateral ligament injury. ‘99er’-Reflex sympathetic dystrophy: Characterized by intense or unduly prolonged pain, vasomotor disturbances, delayed functional recovery, and various associated trophic changes. It is treated by pharmacological sympathetic blockade or sympathectomy. Immobilization is contraindicated. ‘99er’-Meralgia paresthetica—Due to entrapment of lateral cutaneous nerve as it passes through inguinal ligament. Treatment involves reassurance, weight loss and avoidance of wearing tight fitting clothes.



‘99er’-Marfan syndrome is due to defect in fibrillin gene. Patients are tall, with long limbs and fingers, disclocation of lens, aortic regurgitation, mitral valve prolapse, and joint laxity. Most common cause of death is aortic valve involvement. ‘99er’-Ehler-danlos syndrome—Patient has velvety/ thin skin, covered with multiple ‘cigarette paper’ scars (diagnosis clincher). Patient is prone to bruisability and fragility of skin. Also called Rubber man syndrome. ‘99er’-Osteogenesis imperfecta is due to defect in procollagen gene. Fetal type leads to in utero fracture and congenital deformity. Adult type results in extremely brittle bone and frequent fracture along with bluish sclera (diagnosis clincher), brown or bluish misshapen teeth, and conductive hair loss. ‘99er’-Ankle sprain—History of pain after trauma, therefore fracture should be first ruled out. Drawer and talar test are done to confirm the diagnosis. Positive talar test indicates injury to calcaneofibular ligament and



Rheumatology positive drawer means injury to anterior talofibular ligament. ‘99er’-Behçet syndrome- characteristically presents with painful oral and genital ulcer, ocular disease (relapsing iridocyclitis), skin lesions (papule, pustule, folliculitis), migratory thrombophelibitis, and large joint arthritis. ‘99er’-Relapsing polychondritis is an autoimmune disease characterized by bilateral swelling of ears (diagnosis clincher), nasal involvement, symmetric arthritis (costochondral joints) along with involvement of trachea,
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bronchi and larynx. Severe cases may have floppy ears and saddle nose due to destruction of cartilage. It is associated with RA, SLE and systemic vasculitis. ‘99er’-Gonococcal arthritis: It is characterized by initial presentation of acute onset of tenosynovitis. ‘99er’-Metatarsal stress fracture is a common sports injury, involving 2nd, 3rd and 4th metatarsals. X-ray doesn’t show fracture until 2-3 weeks of injury. Patient may illicit tenderness at swollen site. No cast is usually required and the fracture heals of its own in 3-10 weeks.
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Cardiovascular System



AORTIC DISSECTION Aortic Dissection It is of two types: 1. Ascending dissection (Type A): Proximal to origin of left subclavian artery. Complications of an ascending aortic dissection include coronary artery dissection (most commonly right coronary artery), dissection/ rupture into the pericardial space, aortic regurgitation, and aortic rupture. Early recognition and surgical repair of a proximal ascending aortic dissection is essential as mortality without surgery is exceedingly high. 2. Descending dissection (Type B): It is distal to left subclavian artery origin. A history of rapid deceleration is a risk factor for aortic trauma including dissection and transection. Other scenarios where aortic dissection is commonly seen is in patients with long standing hypertension, aortic root disease like Takayasu’s arteritis and Marfan syndrome, cocaine users, etc.



Clinical Features A pulse pressure discrepancy between upper extremities in a patient presenting with severe sudden chest pain that radiates to back should act as diagnosis clincher for aortic dissection. Aortic dissection with rupture into the pericardium presents with chest pain, refractory hypotension, and elevated pulsus paradoxus. Complications of aortic transection may present after a prolonged latency. Physical examination in patients with aortic transection may be normal.



Treatment Aggressive BP and HR control by IV propranolol, followed by IV nitroprusside if needed. Labetalol with both α antagonistic and β agonistic effect is also a preferred treatment option. Emergent surgery is required in ascending dissection or in descending with progressive dissection, vascular occlusion of aortic branches or intractable pain.



Coarctation of Aorta It’s narrowing of aorta which in the past has been described as of two types: Postductal (Adult type): Most common type. The stenotic part lies just distal to origin of left subclavian artery.



Clinical Features Difference in BP in upper and lower extremity, systolic continuous murmur heard on back and notching of ribs seen on X-ray are seen (diagnosis clinchers). Young adult may present with hypertension and hypertrophy of left ventricle or cerebral hemorrhage. Preductal (Infantile type): The stenotic part lies proximal to origin of left subclavian artery. Patient may develop left ventricular failure in infancy. A bicuspid aortic valve is often seen in association with aortic coarctation mostly presenting with aortic stenosis.



Treatment Surgical treatment if coarctation is symptomatic. Treatment of recurrent coarctation is balloon angioplasty.



Diagnosis



Coronary Artery Disease (CAD)



Chest X-ray (CXR)—90% of patients will show widening of mediastinum on CXR and also show left pleural effusion. Aortic knob looks hazy. Chest CT scan with contrast—It is diagnostic and shows extent of dissection. But in patients at risk for radiocontrast nephropathy and contraindication to MRI, transesophageal echocardiography is the test of choice for possible aortic dissection.



It’s an atherosclerotic disease of coronary arteries leading to their occlusion. Major risk factors for CAD are: • Age—men ≥ 45, women ≥ 55 or with premature menopause and no hormone replacement therapy. • Family history of premature CAD—definite MI or sudden death in first degree male (< 55 years of age) or female (< 65 years of age) relative.
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• Cigarette smoking- currently smoking > 10 cigarettes/ day • Hypertension: BP ≥ 140/90 mm of Hg or currently on antihypertensives. • High cholesterol/ low HDL (< 40 mg/dl) • Diabetes Most effective in decreasing risk of acute CAD is decrease in LDL and then decrease in HT. Others are also important but not as important.



Clinical Features



Clinical Features



Diagnosis



Asymptomatic or as mentioned under Ischemic Heart Diseases (IHD) below.



Lipoprotein profile: Full fasting lipid profile consists of total cholesterol, HDL, LDL, triglycerides (first two can be measured after a meal also.) LDL is calculated by the formula LDL= total cholesterol-HDL-(Triglyceride/5).



Diagnosis Coronary arteriography is gold standard for diagnosis of CAD, as it shows the exact site and degree of artery stenosis. For more, see below in IHD.



Management Management involves either slowing down the progression by controlling modifiable risk factors (all except age and family history) or prevent and treat IHD. In patients with chronic stable coronary artery disease, standard therapy includes aspirin and β-blockers in addition to risk factor modification through lifestyle changes. ‘99er’- Systemic lupus erythematosus is a cause of premature atherosclerotic coronary disease.



Asymptomatic until person shows signs and symptoms of CAD or peripheral vascular disease like claudication. Pancreatitis without any known risk factor of alcoholism or gallstone also points towards familial hypertriglyceridemia. Physical may show xanthomas (lipid deposition) over tendons, xanthelesmas on eye lids and corneal arcus. Bruits, diminished pulses and ischemic foot ulcers may also be encountered.



Management It is aimed at preventing pancreatitis when triglycerides are very high and also preventing CAD. • Triglycerides: At levels < 500 mg/dl, recommend dietary modification and aerobic exercise. Treat diabetes if present. At level > 500 mg/dl give medication (fibrates and nicotinic acid) along with above recommendations. • HDL: Fibrates and Nicotinic acid can increase their levels modestly. Regular exercise and alcohol intake in moderation may also help to achieve the desired level of > 40 mg/dl. • LDL: As given in Table 4.1. Table 4.1



Hypercholesterolemia



Risk Factors*



LDL level (mg/dl)



Intervention



It is one of the major contributors to Coronary Artery Disease (CAD). All people should be screened by measuring a fasting lipoprotein profile every 5 years, starting at age 20. If there is strong family history, than consider earlier and more aggressive screening and that too of all family members.






< 160 160-189 > 190



None Dietary modification Medication (+diet)



>2



< 100 100-129 > 130



None Dietary modification Medication (+diet)



Known CAD/ equivalentα



< 100 > 100



None Medication (+diet)



Very high riskβ



< 70 70-99 > 100



None Dietary modification Medication (+diet)



Etiology • Idiopathic • Genetic • Secondary to: - Diabetes – Nephrotic syndrome – Hypothyroidism – Obstructive liver disease – Drugs (OCPs, β-blockers, thiazides, glucocorticoids)



* as mentioned for CAD α CAD Equivalents are DM, symptomatic carotid artery disease, peripheral arterial atherosclerotic disease and abdominal aortic aneurysm. β Those who have acute coronary syndrome or have CAD along with DM or severe and poorly controlled risk factor like heavy smoking or metabolic syndrome.
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Dietary modifications include ↓ total fat, ↓saturated fat, ↓ alcohol intake, etc. ‘99er’- Hypertriglyceridemia in overweight patientweight reduction is primary mode of treatment. Restrict dietary saturated fats and avoid alcohol and OCPs. If these steps don’t help, try nicotinic acid or gemfibrozil. ‘99er’- Most important predictor of adverse outcome is DM, especially in women.



Peripheral Vascular Disorder It is atherosclerotic disease of vessels other than coronary arteries. Risk factors are same as for CAD.



Clinical Features Depending on organ effected: • Lower extremity: Diminished pulses, claudication, skin atrophy, loss of hair, ulceration, bruit over effected artery. Can be confused with spinal stenosis but claudication improves with standing still whereas spinal stenosis pain relived by sitting. • Mesenteric ischemia: Postprandial abdominal angina and food avoidance which may cause the patient to become thin. • CNS: Stroke and TIA • Kidney: Bruit may be heard over renal artery. May present with difficult to control hypertension.



Diagnosis Lower extremity disease: • Ankle-Brachial Index (ABI): a comparison in lower and upper extremity BP. It is a helpful bedside tool for evaluation of peripheral vascular disease. Leg ischemia is characterized by a decrease in ABI of at least 20% with exercise. Most patients with peripheral vascular disease have an ABI < 0.9, and those with severe disease (rest ischemia), an ABI of < 0.4. An ABI >1.3 indicates vascular calcification. • Doppler ultrasound • Angiography or MRA: Usually not used for diagnosis but during preparation for revascularization. Mesenteric disease: Angiography will reveal the lesion but it is chiefly a diagnosis of exclusion. • Renal artery stenosis: Duplex, angiography or MRA.



Treatment Risk factor (especially smoking) control is very important part of treatment.



Lower extremity disease: Exercise should be done to improve functional capacity. Medical management: Cilostazol has helped increase pain free walking distance by around 50% but it is relatively contraindicated in patients with congestive heart failure. Pentoxifylline has also shown some benefit. Other modalities include angioplasty and surgical revascularization. Mesenteric disease/renal artery stenosis: Angioplasty or surgical revascularization.



ISCHEMIC HEART DISEASE (IHD) Coronary arterial narrowing due to atherosclerotic plaque formation leads to insufficient blood supply to heart leading to IHD. This stenosis of artery is aggravated by formation of platelet microthrombi due to local damage or loss of endothelium at site of atherosclerotic plaque. Risk Factors: As mentioned for CAD.



Clinical Manifestation IHD presentation may range from being clinically silent to angina pectoris to fatal myocardial infarction (MI)



Angina Pectoris Transient cardiac hypoxia leads to paroxysmal chest pain called angina.



Types 1. Stable angina: Occurs during or just after exertion and is relieved by rest. It’s called stable because pain always elicited by same amount of exertion. 2. Unstable angina: It shows worsening pattern, i.e. pain occurs with more frequency/for more duration/more severe symptoms on even lesser exertion. Pain occurs on rest. 3. Prinzmetal (Variant) angina: Also at rest like unstable angina and difficult to differentiate from it just on basis of signs and symptoms especially when pattern of angina is not known. ECG shows ST segment elevation (transmural ischemia) during ischemic episode, which is its characteristic (diagnosis clincher), as compared to depression in above two angina. It is most often seen in women < 50 years of age. Ergonovine test, to be performed with care, triggers vasospasm and hence angina pain. Angiography shows clear artery as prinzmetal angina is caused by coronary arterial spasm.



Cardiovascular System 4. Diagnosing angina: Clues to the diagnosis can be had from presentation—Pain may present with: Characteristics—squeezing, pressing, heavy, burning discomfort. Location—substernal, anterior chest, sometimes epigastric. Radiation—arms (to left more than right), neck, jaw, back, epigastrium. Duration— > 15 secs < 15 mins. Pain relief—Resting (stable angina), nitroglycerine. Associated symptoms—nausea, breathlessness, fatigue, diaphoresis, palpitation. Associated signs—tachycardia, S4 gallop. Precipitators—Exertion, anxiety, large meals, exposure to cold, emotional or mental stress.



Diagnostic Tests ECG: This is always the initial test to be done in any patient with chest pain, whatever diagnosis you have in mind for the patient in question. Look out for ST segment depression. ‘99er’-Important ECG changes: Peaked T waves: Seen in hyperkalemia, which may even lead to arrhythmia. This feature in ECG is a indication for immediate treatment of hyperkalemia. Prolonged QT interval: Seen in hypomagnesia, hypocalcemia. ST depression: In ischemic situation. If a ECG shows such a change, it should be compared with an old ECG and if the change is found to be new, aspirin therapy should be started. It is also seen in hypothermia, hypokalemia, tachycardia, and digitalis. T wave inversion: Also indication of ischemic event. After comparison with old ECG, if the new one shows an upright T wave, it denotes ‘pseudonormalization’ which also indicates ischemic event. It is also seen in chronic pericarditis, ventricular hypertrophy, and acute cerebral injury.
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MI evaluation and in those angina patients whose resting ECG is normal. Stress echo is more sensitive than stress ECG. Patient on high risk have following finding on exercise testing: • Failure to increase BP with exercise • Inability to complete stage I of Bruce Protocol stress test. • Horizontal/sloping down of ST segment on exercise



Contraindications • Acute coronary syndrome • Decompensated heart failure • Severe aortic stenosis. It will be nondiagnostic in: • Patients on quinidine, digitalis and procainamide • Patients who are not able to reach 85% of maximal HR for age and sex • Patients having left ventricular hypertrophy, WPW syndrome, left bundle branch block, mitral valve prolapse or nonspecific QT changes • Young women-up to 50% false positive. In these patients, treadmill testing with thallium is done. In patients who can’t exercise, testing is done after giving drugs that increase diameter of vessels like dipyridamole or adenosine or drugs that increase contractility of heart like in Dobutamine echocardiography. Exercise (pharmacologic) stress testing is the most sensitive noninvasive method to establish the diagnosis of coronary artery disease. Cardiac catheterization: If above tests are positive, next step is cardiac catheterization. This test helps to determine the need for revascularization procedure, especially in patients who are poorly controlled with medical therapy. ‘99er’-Directly go to this step in patients suffering with ischemic diseases who are involved in public safety.



Differential Diagnosis



Stress testing: Next step after ECG is stress testing.



This is one of the most important topics, especially for CK. You will find lots of questions mentioning chest pain with varied associated features and will ask you to diagnose the condition. Using pretest probability by taking care of points like family history, immediate precipitating factors, presence/ absence of risk factors you shall be able to reach the diagnosis. Written below are the characteristic features that shall help you nail down these questions.



Exercise treadmill test/TMT: Used for confirming diagnosis of angina and its severity. It is also used in post



• Gastrointestinal disorders: Most common cause of noncardiac chest pain.



U wave: Seen in hypokalemia. This feature also signals an increased risk of arrhythmia and requires immediate correction of hypokalemia. ST segment elevation: Infarction, variant angina, pericarditis, early repolarization.
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• GERD: Associated with regurgitation, pain made worse after meals or by recumbent position and relieved by antacids. • Pancreatitis: Pain radiates to back, abdomen tender and elevated amylase. • Esophageal spasm: Pain of spasm occurs after intake of cold fluid. Pain relieved by nitroglycerine, which makes it difficult to differentiate from angina. But absence of associated cardiac symptoms will help clinch the diagnosis. • Peptic ulcer: Pain is epigastric and worsens few hours after meal. • Gall bladder disease: Right upper quadrant pain and tenderness. – Myocardial infarction: Severe pain that lasts more than 20 minutes, patient is much more diaphoretic and anxious. Sometimes MI may be silent. – Aortic dissection: pain typically sharp and tearing, which radiates to back. Mediastinum widened on X-ray (both are diagnostic clincher) but the diagnosis should be confirmed on a CT/MRI . Look out for marfanoid features in the patient. – Pulmonary embolism: Pain usually pleuritic with prominent dyspnea, tachycardia and hypoxemia on lab values. Also look out for predisposing features. – Pneumothorax: Pain is sudden in onset and pleuritic in character. Dyspnea as major symptom and breath sounds absent. – Pleuritis: Sharp pain associated with inspiration and friction rub on examination. – Pericarditis: Look for preceding viral illness in history. Pain is sharp, pleuritic and positional which is typically relieved by leaning forward. Pericardial rub and diffuse ST segment elevation on ECG. – Myocarditis: Pain is vague and mild. Preceding viral illness is seen here also. Cardiac enzymes often elevated. – Valvular disease: Look out for typical murmurs. – Muskuloskeletal disordrers: Chest wall typically tender with absent ECG changes. It is seen in costochondritis (Tietze syndrome) or bruised and broken ribs.



Treatment • Nitrates: These are the first drugs given to patients with angina to relieve pain. They do not decrease mortality. Requires a drug free period of at least 8 hours to show its effect.



• β -blockers: They decrease mortality. Work by decreasing oxygen requirement. • Antiplatelet drugs: They also decrease mortality. Aspirin is the most commonly used drug. Clopidogrel and Ticlodipine are alternatives to aspirin in those who can’t tolerate it. Choose clopidogrel if both options are given as ticlodipine can cause neutropenia. • Calcium channel blockers (CCBs): Have very limited use in angina patients. Used in long term treatment of variant angina. • Revascularization: Useful in patients in whom medical therapy fails or has severe side effects. In chronic angina, coronary artery bypass graft surgery, a revascularization maodality is indicated for patients refractory to medical therapy; a large area of ischemic myocardium; high-risk coronary anatomy; and reduced left ventricular systolic function. Coronary artery disease vasospasm is treated with nitrates in the short-term and calcium channel blockers in the long-term. ‘99er’- Highest perioperative risk is in patients of at rest angina and low critical AS.



UNSTABLE ANGINA/NON ST ELEVATION MI (ACUTE CORONARY SYNDROMES) Clinically presents as severe angina or MI. Absence of ST segment elevation helps to distinguish it from MI. Pain of unstable angina is only partially relived by nitrates, which may also help to distinguish it from MI.



Diagnosis On basis on presenting features and ECG findings.



Treatment Apart from the treatment mentioned for angina, low molecular weight heparin is mainstay of therapy. Thrombolytics are not indicated here. Glycoprotein IIb/ IIIa inhibitors like abciximab are used if treatment mentioned above doesn’t provide relief or the patient has to undergo revascularization. Patient risk for acute coronary syndrome can be determined from the TIMI risk score. Patients at intermediate or high risk for acute coronary syndrome should be considered for an early invasive approach. If the patient dose not go for bypass surgery, clopidogrel should be given. Coronary angiography is indicated in patients with a history of unstable angina or non-ST-elevation myocardial infarction.



Cardiovascular System If acute coronary syndrome is related to a systemic process, such as anemia, then the initial management is treatment of the precipitating factor. In patients with an acute coronary syndrome, statin therapy is indicated regardless of the serum cholesterol level. Blood pressure control is also of paramount importance in patients of unstable angina. ‘99er’- Elevated B-type natriuretic peptide levels occur with acute coronary syndrome or myocardial infarction, renal failure, and acute volume or pressure overload.



MYOCARDIAL INFARCTION (MI) Ischemic necrosis of myocardial tissue caused by abrupt decrease in coronary blood flow due to atherosclerotic plaques and their disruption. Sometimes there may be causes other than atherosclerotic changes, like: • Hypercoagulable states • Vasculitis • Coronary artery spasm: as in variant angina or cocaine abuse • Coronary artery embolus: caused by atrial myxoma or intra cardiac embolus • Anomalous origin of coronary arteries. Causes of acute myocardial infarction in young person include coronary spasm, SLE, embolic coronary occlusion, and Kawasaki’s disease. ‘99er’-The constellation of chest pain, elevated biomarkers, and new-onset left bundle branch block is considered equivalent to ST-elevation myocardial infarction. It is of two types: 1. Q wave: ECG shows Q wave changes and more often associated with transmural infarct. 2. Non-Q wave: these are mostly associated with sub endocardial infarct which is confined to inner half of ventricular wall.



Clinical Features Symptoms Pain similar in quality to angina but more severe and lasts more than 20 minutes. Pain is accompanied by nausea and vomiting, anxiety, diaphoresis and weakness.



Signs Tachycardia (except inferior wall MI that presents with bradycardia), S4 gallop, S3 gallop (indicates low ejection fraction) with jugular venous distention, low grade fever, dysrhythmias.
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• Bibasilar pulmonary rales • Systolic murmur may be heard if MI leads to muscle rupture due to development of MR or TR or due to ventricular septal rupture. • Low BP suggests cardiogenic shock which may occur with involvement of more than 40% myocardium • Transmural infarction present with pericardial rub on third or fourth day. • Clinically silent MI is seen in patients with DM, postoperative patients, elderly patients. Ambulatory ECG monitoring is used to document and diagnose these silent episodes. Patients with DM have high incidence of silent MI where it presents with non specific symptoms like dyspnea, nausea, delirium, diaphoresis or just CHF and dysrhythmias. Differentials that should always be kept in mind are pulmonary embolus, aortic dissection, and pneumothorax. Right ventricular MI: should be suspected in patient with inferior wall MI who presents with hypotension, elevated JVP and clear lung fields. An echocardiogram will establish the diagnosis by demonstrating right ventricular enlargement and hypokinesis. ECG with right sided leads will show ST elevation in V4. Treatment also requires appropriate volume infusion to increase preload that helps it to maintain required output.



Diagnosis ECG • At least 1 mm elevation of ST segment in two contiguous ECG leads. This change shows up immediately after MI. • Q waves: It is > 0.4 sec in transmural MI and shows up after one to several days and may remain forever. Its presence means presence of an old infarct. • T wave inversion appears after 6-24 hours and remains for months to years. • Transmural MI may also show hyperacute, tall T waves in leads facing infarction, which appear immediately and remain for 6-24 hours. • Look out for a new left bundle branch block.



Echo If MI is suspected but ECG is not positive on interpretable than Echo is done. It will show ventricular wall hypokinesia. Cardiac enzymes: • CK-MB: Highly sensitive and specific for MI within 24-36 hours of pain. Begins to elevate in 4-6 hours of
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pain and peaks at 12-24 hrs. CK-MB will be detected only if there is some myocardial cell death. It is also very helpful in diagnosing re-infarction. • Tropinin: Begins to elevate 4-6 hours after pain. It is nearly 100% specific for myocardial injury and will also be found to be elevated with myocarditis, cardiac contusion. It is the best cardiac enzyme to be used in diagnosis of MI. • LDH: No longer routinely used. An LDH1:LDH2 ration of more than 1.0 is considered an evidence of MI. They should be tested 3 times every 8 hours before ruling out MI. Typically, there is leukocytosis of range of 10,00020,000/μl.



Thallium Scan A sensitive test to find out area of infarction. Areas of severe ischemia or infarction presents as cold spots on scan. Tc99 sestamibi is also used for similar purpose. As such it is preferred in patients with angina and prior revascularization. Table 4.2 Coronary artery Supplies



ECG changes



Right coronary artery



Inferior wall and part of posterior wall



II, III, aVF



Left coronary artery



Anteroseptal area (left anterior descending artery)



V1-V3



Anterior wall (Circumflex artery)



V2-V4



Lateral wall (Circumflex I, V4-V6,aVL artery) Posterior (Posterior descending artery)



V1-V2: Tall broad initial R waves,ST depression, upright T waves



Management of MI Immediately: Aspirin therapy: It clearly decreases mortality rate after MI. If not tolerated, give clopidogrel. IV β-blocker: They also decrease mortality. Used for acute treatment in absence of C/Is like bradycardia, hypotension, AV block or COPD. Analgesics: Like IV opiates to relieve pain. Nitrates: To relieve pain



O2 Inhalation Anticoagulants: Heparin: In case of acute MI treatment give IV bolus initially and then continuous infusion. It’s a major therapy (LMWH) in treatment of unstable angina. It is also given as a follow up therapy after t-PA use. Thrombolytic therapy: Includes tissue plasminogen activator (tPA), reteplase, streptokinase (may cause anaphylactoid reaction). They should be typically given with in 12 hours of pain, the earlier the better. Thrombolytic therapy is also indicated in new onset left bundle branch block. Heparin is given along with tPA to maintain vessel patency. Complication of bleeding and reperfusion arrhythmia may occur in some cases. Successful thrombolysis is suggested by resolution of chest pain and ST-segment elevation and/or transient ventricular arrhythmias early after reperfusion. These reperfusion arrhythmias typically manifest as transient accelerated idioventricular arrhythmia, and usually do not require additional antiarrhythmic therapy. Absolute contraindications to thrombolytics: • Internal bleeding • Hemorrhagic stroke any time in past • Ischemic stroke within last year • Aortic dissection • Intracranial neoplasm Hypertension (blood pressure >180/110 mm Hg) is also a relative contraindication to thrombolysis. Revascularization: Revascularization is preferred modality if both thrombolytics and revascularizarion procedures are available and the sooner it is provided the better. If revascularization modality is not available at a hospital, than using thrombolytics is better than transferring patient to a hospital with revascularization facility and loosing on valuable time. Also patients who cannot be reperfused by direct coronary intervention within 90 to 120 minutes should receive fibrinolytic therapy if there are no contraindications. Two available modalities for this purpose are: • Coronary artery bypass graft (CABG): Indicated in patients with: – Left main coronary artery involvement – Three vessels involvement – It is preferred over PTCA for diabetics and patients with low ejection fraction • Percutaneous transluminal coronary angioplasty (PTCA): Useful for vessel involvement other than mentioned in CABG. Other indications of angioplasty for treatment of MI are:



Cardiovascular System – when thrombolytics are contraindicated or fail – Patients develops CHF, hemodynamic instability, ejection fraction < 40%. – high risk ventricular arrhythmias – new left bundle branch block – recurrent ischemic attacks Glycoprotein IIb/IIIa inhibitors are used during this procedure and aspirin along with clopidogrel is used after the procedure. In patients treated with coronary artery stenting for coronary artery disease, statin therapy is recommended even in the absence of elevated total cholesterol. ‘99er’-Peripheral ischemia after an arterial catheterization suggests cholesterol embolism syndrome. The incidence of cholesterol embolism syndrome after coronary artery catheterization is increased in patients with atherosclerotic disease, hypertension, a history of smoking, and baseline elevation of C-reactive protein. ‘99er’-Inferior wall MI shows sinus bradycardia which requires treatment if patient is hemodynamically unstable. First step in management of symptomatic bradycardia is IV atropine. Next step is revascularization or thrombolytics use and last resort is transvenous pacing. ‘99er’- Cocaine MI- Its treatment involves nitrates or CCB plus aspirin (to counteract its platelet aggregating effect) along with benzodiazepine. If there is no improvement, next step is angioplasty. Cocaine can also cause stroke, myocarditis and arrhythmias. ‘99er’-Drugs used in treatment of CAD that lower mortality- aspirin, β-blockers, statins, ACE inhibitors. ‘99er’- Sex can be resumed 6 weeks after MI. ‘99er’- CCB are to be used in treatment of MI only when β-blockers are contraindicated. Otherwise stop them even if previously being used.



Post MI Management Medical Therapy Within 1st day start ACE inhibitors (if BP tolerates alive it) - it patients with: • ejection fraction < 40% • left ventricular dysfunction They are recommended for at least first 6 weeks, as they decrease mortality by preventing infarct remodeling. • Aspirin • Switch to oral β -blockers: They also decrease the incidence of non fatal reinfarction and recurrent ischemic effect. They are known to decrease both mortality and infarct size.
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Life style modifications: Lipid management with statins if LDL > 100. Stress testing: All post MI patients should undergo a submaximal (after 5-7 days) and maximal (after 2-3 weeks) stress testing. If it comes out to be positive, next step is to undergo angiography to determine the need for angioplasty or bypass surgery.



Complications of MI Suspect complications like papillary muscle rupture, ventricular wall rupture or cardiac tamponade if patient suddenly develops shortness of breath. Various complications seen are: • Electrical disturbance: Dysarrythmias like bradycardias, tachyarrhythmias and conduction abnormalities like AV nodal block and intraventricular block. • Failure of pumping action: This may be because of electromechanical dissociation, ventricular failure due to infarct expansion or ventricular aneurysm development or mechanical disruption which requires corrective surgery. • Papillary muscle dysfunction or rupture: Peak incidence 3-5 days after infarct and more frequent in inferoposterior infarct. It is suspected in patients with MI when clinical signs of acute mitral regurgitation appear after MI episode. An echocardiogram should be performed if papillary muscle dysfunction is suspected. Mitral regurgitation due to papillary muscle dysfunction gives usually loud and holosystolic murmur which often improves following coronary revascularization. • Ventricular septal rupture: Its peak incidence is also 3-5 days after infarction but is more commonly seen with anterior infarct. It gives a loud and holosystolic murmur that radiates in a widespread area. On pulmonary artery catheterization it shows a characteristic step up in oxygen saturation of ≥ 10% in right ventricle and pulmonary artery as compared to right atria. • Post infarction ischemia: If it leads to angina attack, angioplasty or bypass surgery is indiacted. • Sudden cardiac death: This is most often due to arrhythmias and that too ventricular fibrillation. Sometime arrhythmias may develop in patient without actual MI, just by episodes of ischemia • Thromboembolic events: Due to development of mural thrombus or deep vein thrombosis out of long term immobilization post MI.
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• Pericarditis: It occurs within 1-4 days of MI and patient may complain of pain again. ECG shows diffuse ST elevation and PR depression. Avoid NSAIDs in post MI pericarditis because they may interfere with scar formation. • Dressler syndrome: It occurs within weeks to month after MI. There is increased incidence of ventricular arrhythmia. Patient has pleuritic chest pain, fever, pericardial rub and leukocytosis. Treated with NSAIDs and steroids are used for refractory cases. Patients at high risk for a subsequent coronary event after a myocardial infarction include those with multivessel coronary artery disease, anterior myocardial infarction, or a left ventricular ejection fraction 


CONGESTIVE HEART FAILURE (CHF) It results when heart is unable to pump enough blood to meet the metabolic requirements of body. It most commonly occurs due to defect in myocardial cell because of ischemia or infarction. The etiological factors can be categorized as: • Coronary artery disease • High output states like pregnancy, thiamine deficiency, hyperthyroidism • Valvular heart disease • Congenital heart disease • Pericardial disease • Intracavitary outflow obstruction. It develops either due to systolic dysfunction or diastolic dysfunction. 1. Systolic dysfunction: Impaired contractility leading to decreased ejection fraction. 2. Diastolic dysfunction: Impairment of receptive function of heart during diastole leading to pressurevolume overload with normal or increased ejection fraction.



Clinical Presentation Features that will help in diagnosis are: • Dyspnea on exertion • Orthopnea • Paroxysmal nocturnal dyspnea • Cough with frothy and blood tinged sputum • Ankle edema • Jugular venous distention (JVD) • Ascites • Hepatosplenomegaly • Cardiomegaly • S3 gallop and murmur



Diagnosis It is easy to diagnose CHF from history and physical examination mentioned in question. It will be confirmed by: • Chest X-ray: Shows vascular congestion, cardiomegaly, Kerley’s B lines. • Echocardiography: Shows changes in ejection fraction and abnormalities in wall movement. • Radionuclide ventriculography (RVG) or multigated (MUGA) scan: to measure ejection fraction. Cause of low ejection fraction should be found out by performing stress test or cardiac catheterization for CAD, TSH test or HIV test. A history of exposure to medication like doxorubicin or alcoholism may also be a reason for low ejection fraction. A pulmonary artery catheter is useful in the management of heart failure when the patient’s volume status is uncertain. ‘99er’- Serial assessment of LV systolic function by RVG or MUGA scan is most effective way to decrease anthracycline cardiotoxicity. The diagnosis of diastolic heart failure is generally made when signs and symptoms of systolic heart failure are present but the echocardiogram reveals normal left ventricular ejection fraction and an absence of significant valvular abnormalities.



Management Always first find out the etiological factor causing the failure. Rule out MI and anemia.



Systolic Dysfunction As mentioned above, it is due to defect in contractile function of heart. So the management approach used can be: • Improving contractile function • Reduction of cardiac workload • Control volume overload



Pharmacological Treatment The various options available are: • Diuretics—usually furosemide, first line of treatment but has no effects on mortality rates. • Vasodilator—given along with diuretic. First line vasodilators are ACE inhibitor (ACE-I) and nitrates. If ACE-I are not tolerated than angiotensin receptor blockers (ARB) can be used. • β-blockers.



Cardiovascular System • Inotropic agents: add if above drugs don’t work. They do not decrease mortality. They include digoxin, phosphodiaesterase inhibitor like amrinone, milrinone or intermittent dobutamine. • Digoxin doesn’t lower overall mortality. • Spironolactone: can be given along with ACE-I, β blockers, diuretics and digoxin. It is known to decrease mortality. An ACE inhibitor and a β-blocker are indicated in all patients with systolic heart failure, including asymptomatic patients. The addition of hydralazine and nitrates to standard heart failure therapy in blacks with severe heart failure improves mortality. In patient with advanced CHF, water restriction is mainstay of therapy. Hypertonic saline is used in rare case when water retention leads to symptomatic hyponatremia. Morphine given to patients of CHF has two beneficial effects; it helps reduce anxiety and also dilates venous bed to decrease preload.



Nonpharmacological Treatment It involves reduction of salt intake along with reduction of physical, mental and emotional stress. Perform surgical correction for valvular disease. Also consider heart transplant if patient develops end stage cardiac failure. Diastolic dysfunction: The primary treatment goals in diastolic heart failure are to treat the underlying etiology if possible, to manage any potentially exacerbating factors, and to optimize diastolic filling. Use diuretics if evidence of volume overload is present. β blockers and CCBs are also effective. But avoid diuretics and digoxin as first line treatment. Cor Pulmonale: Right ventricular failure, or enlargement and failure due to primary lung disease. The most common cause is chronic obstructive pulmonary disease (COPD) it may even be caused by chronic sleep apnea. Clinical features, in addition to pulmonary disease, include tachypnea, clubbing, cyanosis, parasternal heave, loud P2 and right sided S4.



VALVULAR HEART DISEASE Physical examination is helpful in identifying the presence but not the severity of valve disease. Echocardiography is indicated if physical examination shows a systolic murmur (> grade 3/6 in intensity), continuous murmur or any diastolic murmur is of first choice.
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*‘99er’- Corrigan Pulse: Rapid rise and fall in peripheral pulses, seen in AR and also in hyperthyroidism, large AV fistula, beriberi, patent ductus arteriosus. Duroziez sign: Systolic or/and diastolic thrill or murmur heard over femoral artery. ‘99er’- Mill wheel murmur: A loud cheerning, machinery like murmur characteristic of air embolism.



Other Valvular Disorders Pulmonary Regurgitation Early diastolic murmur, decrescendo, high pitched, blowing, best heard around the left sternal border and usually develops secondary to pulmonary hypertension. It becomes more prominent with inspiration.



Pulmonary Valve Stenosis On physical examination patient shows persistently wide split S2. A right ventricular heave may also be felt. Noonan syndrome should always be considered in a patient with pulmonary valve stenosis, which is characterized by short stature, intellectual impairment, unique facial features, neck webbing, and congenital heart defects. ‘99er’- Persistently wide split S2: Seen in patient with pulmonary stenosis, right bundle branch block, pulmonary embolus and ectopic or pacemaker beats originating in ventricle. It can also be seen in patients suffering with Chagas disease, a disease endemic in central and South America, which may also cause heart block along with other rhythm disturbance, cardiomyopathy and thromboembolism.



Tricuspid Regurgitation A pansystolic murmur at the left sternal border.



Tricuspid Stenosis A mid diastolic rumble, best heard along the left lower sternal border.



Prosthetic Valves • Any patient with a prosthetic valve and an unexplained fever should be suspected to have infection. • The clinical evaluation for prosthetic valve endocarditis must include a transesophageal echocardiogram as transthoracic imaging alone cannot fully assess the valve for valvular dehiscence, dysfunction or paravalvular abscess.
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Lesion



Sign



Symptom



Misc. fact



Treatment



Mitral regurgitation (MR)



Blowing systolic murmur radiating to axilla. Soft S1 with widely split S2. Distended neck veins. Large ‘v’ wave on catheterization.



Heart failure symptoms if severe, else asymptomatic. Pulmonary hypertension may develop as a late finding.



Chronic MR dilates atria and may predispose to atrial fibrillation. Echo is the technique of choice to evaluate mitral valve abnormalities. Doppler ultrasound can be used after echo to evaluate trans valvular gradients.



Acute cases usually requires surgery Asymptomatic chronic MR requires repair or replacement of valve only if symptomatic or if ejection fraction drops below 60% or the left ventricular systolic dimension > 45 mm or end diastolic > 60 mm. Nifedipine may delay the timing of surgical intervention in these patients.



Mitral valve prolapsed (MVP)



Midsystolic click (characteristic), late systolic murmur (at apex) if MR present.



Asymptomatic usually. Most symptoms if present are due to arrhythmias.



Associated with increased incidence of sudden death, infective endocarditis, embolism, arrhythmias, palpitation and panic attacks



Prophylaxis against endocarditis in cases who have MR, murmur heard on auscultation, or if the patient has high-risk echocardiographic features. Also give β blockers.



Mitral stenosis (MS)



Diastolic ‘rumbling’ murmur (at apex) with opening snap. AF, decreased pulse pressure, sternal lift, loud S1.



Hemoptysis, Hoarseness (due to impingement of enlarged left atrium on recurrent laryngeal nerve) and HF symptoms



Rheumatic fever is most common etiological factor. Two third patients are female. Previously undiagnosed mitral stenosis often first becomes symptomatic during pregnancy.



Valve replacement, balloon valvuloplasty. Diuretics and salt restriction. Drugs to control HR



Aortic stenosis (AS)



Harsh systolic, crescendo-decrescendo murmur radiating to carotids. Severe stenosis shows small and slow carotid upstroke and pulse is known as ‘parvus et tardus’. S4 gallop. S2 single or paradoxically split. Point of maximum impulse shifted down and out.



The classic triad of symptoms is syncope, angina, and dyspnea on exertion. At symptom onset, patients with severe aortic stenosis may have only subtle symptoms such as dyspnea on exertion or a decrease in exercise tolerance.



The most sensitive sign on physical examination to exclude the diagnosis of severe aortic stenosis is a physiologically split S2. Survival in patients with severe asymptomatic aortic stenosis is similar to that of age-matched normal adults.



Surgery for all symptomatic (SADSyncope, angina, dyspnea) patients or when valve area < 0.8 cm2. Use balloon valvuloplasty for patients who are too ill to tolerate surgery. Avoid vasodialators and overdiuresis. Patient should receive endocarditis prophylaxis.



Aortic regurgitation (AR)



Chronic AR shows wide pulse pressure (characteristic). Soft high pitched decrescendo diastolic murmur (apex). AustinFlint murmur.



Advanced cases show symptoms of heart failure. Otherwise asymptomatic.



Associated with ankolysing spondylitis, marfan’s syndrome, syphilis and aortic root dissection. Rheumatic fever is the most common cause.



Valve replacement if symptomatic or decreased ejection fraction. Afterload reduction with ACEIs or hydralazine. Endocarditis prophylaxis also required.



Table—Common vulvular diseases



Cardiovascular System



67



• Prosthetic valve dehiscence or dysfunction should be suspected in patients that develop symptoms of congestive heart failure, particularly if these symptoms occur in the first 6 months following surgery. • Mechanical valve thrombosis may present with valve dysfunction rather than embolic events and intravenous heparin should be started immediately while diagnostic evaluation is going on. ‘99er’-Age dependant idiopathic sclero-calcific changes are the most common cause of isolated AS in elderly. ‘99er’-Bacterial endocarditis may lead to aortic insufficiency but not aortic stenosis.



CXR: cardiomegaly and pulmonary congestion ECG: arrhythmias and conduction abnormalities Echo: this is most important investigation which shows dilated ventricles, decreased wall motion and mitral valve regurgitation may also be present.



MYOCARDIAL DISEASE



Hypertrophic Cardiomyopathy



A disease involving heart muscles is called cardiomyopathy. They are classified according to pathological and hemodynamic characteristics into following types:



There is marked hypertrophy of ventricles, usually left side, along with disproportionate hypertrophy (asymmetric hypertrophy) of ventricular septum in majority of cases. It is usually herediatary and shows autosomal dominant transmission. Hypertrophy leads to decrease in compliance and hence diastolic dysfunction. The heart becomes hyper contractile and ejection fraction may be markedly increased. Left ventricle may almost be obliterated during systole by coming together of septum and septal leaflet of mitral valve. This obliteration or obstruction to outflow is increased by factors that increase contractility or reduce preload and afterload and vice-versa.



Dilated Cardiomyopathy As the name suggests, it usually involves biventricular dilation leading to decreased heart contractility.



Etiology • • • • • •



Idiopathic Alcoholic* Postmyocarditis Peripartum Gycogen storage disease, fabry disease, gaucher disease Metabolic disorder like hypokalemia, hypocalcemia, uremia • Beriberi • Toxins like lead, arsenic and drugs like doxorubicin, vincristine.



Clinical Features Similar to CHF. Therefore it is also known as congestive cardiomyopathy. It may be associated with functional mitral or tricuspid regurgitation.



Diagnosis Presence of typical etiological factors along with clinical presentation should help you reach diagnosis. To confirm:



Treatment Similar to CHF. There is high risk of embolization due to sluggish blood flow in dilated ventricles. Therefore anticoagulation with warfarin should be maintained. Associated arrhythmias can be prevented by antiarrhythmic like procainamide or quinidine.



Preload



Afterload



Decrease



Valsalva maneuver, standing, nitroglycerine, tachycardia.



Increase



Squatting, bradycardia, β blockade, intravascular volume expansion



Decrease



Hypovolemia, nitroglycerine, vasodilator drugs Squatting, hand grip exercise, α adrenergic stimulation, intravascular stimulation.



Increase



Clinical Features In exam the first manifestation in most questions on this topic is sudden death or syncope in an athlete. Clinical features that predict high risk for sudden cardiac death



* Alcoholic cardiomyopathy is a dilated cardiomyopathy and its management must include total abstinence from alcohol.
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(SCD) in patients with hypertrophic cardiomyopathy include family history of sudden death, syncope, marked left ventricular septal hypertrophy, non sustained ventricular tachycardia, and exertional hypotension. One third patients who suffer SCD have hypertrophic cardiomyopathy and an increase in cardiac mass as such is a risk factor for SCD. ‘99er’- Medical History and cardiac examination of all participants at pre-participating level is the most feasible and cost-effective way to prevent sudden cardiac death in athletes. Other features are pre syncope, palpitation, dyspnea, and angina. Prominent signs on physical examination are bifid carotid pulse, S4 gallop, systolic thrill, high jugular “a” wave, systolic murmur that intensifies with decreased left ventricular filling. Sometimes physical examination may not reveal features of hypertrophic cardiomyopathy despite the presence of echocardiographic evidence.



Diagnosis CXR: Enlarged left ventricle with dilated left atrium. ECG: Ventricular arrhythmias and pseudo infarction Q waves Echo: Again this is the most important investigation which shows midsystolic closure of aortic valve, increased ejection fraction, hypertrophy of ventricle, systolic anterior motion of mitral valve.



Treatment Avoid dehydration and immediately prohibit strenuous activity. Ventriculomyotomy is required in very severe cases. Implantation of a cardioverter-defibrillator is an important prophylactic treatment in patients with hypertrophic cardiomyopathy who have high risk for sudden death. In some cases partial excision of septum has also been successful. In others treatment depends on their propensity for obstruction. Non-obstructive: First line of treatment in this group is CCB. Latent obstructive: Here first line is b blockers. At rest obstructive: Disopyramide is preferred. CCB especially nifedipine could worsen the situation in this case. Digitalis is contraindicated here as it increases contractility and hence outflow obstruction.



Restrictive Cardiomyopathy The ventricular walls become rigid and noncompliant which impedes ventricular filling leading to primarily diastolic dysfunction producing clinical features similar to constrictive pericarditis.



Etiology • Infiltrative diseases like hemochromatosis, sarcoidosis, amylodosis* • Scleroderma • Radiation • Glycogen storage disease • Loeffler endocarditis: It is found to occur after an arteritis and leads to endocardial fibrosis with overlying thrombosis. • Becker disease: Dilated heart with fibrosed papillary muscle and necrosis of sub endocardium. Mural thrombosis can also be present. The disease is commonly found in South African people. • Endomyocardial fibrosis: Lesion is as the name suggests but fibrosis involves inflow portion of ventricles. If it involves AV valves, regurgitation may result. • Endocardial fibroelastosis: Diffuse endocardial hyperplasia along with dilation of heart. Hyperplasia may involve papillary muscles and may also thicken aortic and mitral valve.



Clinical Features Elevated JVP, S3, S4 gallop, edema, hepatosplenomegaly, ascites, Kussmaul sign—jugular vein distension upon inspiration. Patient also observes dyspnea, weakness and exercise intolerance.



Diagnosis CXR: Cardiomegaly with pulmonary congestion. ECG: arrhythmias, low voltage. Echo: thickened all cardiac structures.



Treatment Only effective treatment is heart transplantation.



Acute Myocarditis In acute myocarditis ventricular dysfunction may be global or regional. Cardiac troponin levels are typically elevated.



* Abdominal fat aspiration biopsy is a safe and reasonably sensitive test for the diagnosis of amyloidosis.



Cardiovascular System Therapy for acute myocarditis generally consists of standard care for heart failure tailored to the severity of the myocarditis.



PERICARDIAL DISEASE Acute Pericarditis It may be idiopathic or caused by infections like TB, immunopathies, radiation, etc.



Clinical Features Gradual onset of chest pain that is worsened by lying down, deep inspiration or coughing and is relieved by sitting up or leaning forward (diagnosis clincher). Sign that is also a diagnosis clincher is pericardial friction rub, a scratchy high pitched sound with 1-3 components.



Diagnosis ECG: Shows diffuse ST elevation with upright T wave. PR-segment depression is virtually pathognomonic for acute pericarditis (Diagnosis clincher). Echo: Neither sensitive nonspecific for the diagnosis of acute pericarditis.



Treatment High dose NSAIDs like Indomethacin can be used. Treating the etiology is the key. Anticoagulation therapy is contraindicated in pericarditis because of the risk of hemopericardium. ‘99er’-Radiation heart disease includes restrictive pericarditis, myocardial fibrosis, valve dysfunction, and premature coronary artery disease. A normal left ventricular wall thickness in radiation-induced restrictive cardiomyopathy helps to differentiate this entity from other cardiomyopathies characterized by ventricular hypertrophy. Mediastinal radiation therapy may result in cardiac disease 10 to 20 years later.



Constrictive Pericarditis Diffusely thickened pericardium due to prior inflammation resulting in reduced cardiac distensibility and hence abnormal diastolic filling leads to decreased cardiac output. Constrictive pericarditis is a potential complication of cardiac surgery.
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Clinical Features There occurs systemic venous hypertension due to increased filling pressure which causes edema, ascites, hepatomegaly. Patient shows dyspnea on exertion, orthopnea, distant heart sounds, pericardial knock and Kussmaul sign (last 3 are diagnostic clincher).



Diagnosis CXR: Shows normal sized heart. ECG: Low voltage and nonspecific T wave changes. Cardiac catheterization: ventricular pressure tracing shows characteristic ‘square root’ sign (also seen with restrictive cardiomyopathy) and equalization of enddiastolic pressure in all four chambers. CT or MRI: Shows thickened pericardium or pericardial calcification in TB pericarditis. CT is method of choice to show thickening of pericardium and hence distinguish it from restrictive cardiomyopathy.



Treatment Although pericardiectomy is the most effective treatment for constrictive pericarditis, it is unnecessary in patients with early disease in whom diuretics and sodium restriction can be used. ‘99er’- Uremic pericarditis: Renal failure is a very common cause of acute pericarditis, usually when BUN > 100 mg/dl. It presents with friction rub, but fever is typically absent. Indomethacin or steroids may be used but development of uremic pericarditis is a certain indication for and requires hemodialysis.



Cardiac Tamponade Pericardial effusion or fluid collection that compresses the heart and affects it functioning. It is a life-threatening condition.



Etiology • • • • •



Idiopathic Nonviral infection like TB or suppurative causes Intrapericardial hemorrhage Neoplasia Uremia.



Clinical Features Dyspnea, orthopnea, fatigue, hypotension and decreased heart sound. Pulsus paradoxus—a decrease of > 10 mmHg
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of systolic blood pressure on inspiration, is also observed also seen in acute severe asthma, severe CHF, chronic lung disease. Presence of distention of neck veins with clear breath sounds on lung examination is a diagnosis clincher in the typical situation and also helps to differentiate it from pulmonary embolism.



(http://library.med.utah.edu/kw/ecg/mml/ ecg_brady.html)



AV Block



Diagnosis ECG shows pulsus alternans—amplitude of QRS complex changes from beat to beat. Echo is very effective in diagnosis. Cardiac catheterization shows equalization of pressure in both atrias.



First Degree AV Block



First Degree Block PR interval on ECG > 0.20 sec at a HR of 70/min. Avoid βblocker and CCBs.



Treatment Pericardiocentesis if symptomatic. ‘99er’- An uncomplicated pericardial effusion due to hypothyroidism requires nonspecific therapy other than thyroid replacement. Persistence of a pericardial effusion in excess of 3 months warrants pericardiocentesis. Pericardial effusion is not pathognomonic of pericarditis.



RATE AND RHYTHM DISTURBANCES SA Node Dysfunction



Second Degree Block It is of two types:



Type I Block • Type I/Mobitz type I/Wenckebach: Associated with digitalis toxicity, increased vagal tone and inferior wall MI. ECG features: – PR interval increases until a P wave is completely blocked and a ventricular beat dropped. – Next PR interval is shorter than the preceding one. – RR interval goes on decreasing till the beat gets dropped. – QRS complex is normal in width. If it progresses to complete block, HR remains > 45/min with narrow QRS complex and Adams-Stoke* attacks are uncommon.



Sinus Bradycardia



Sinus Bradycardia HR < 60/min with evenly spaced and normal width complexes.



Etiology • • • •



Excessive vagal tone Hypothermia Hypothyroidism Depression of SA



Treatment Only when symptomatic or according to some also when HR < 40/minute. Atropine is first line of drug. Intravenous pacemaker is used if atropine fails to work.



Type II Block • Type II/Mobitz II: Associated with anterior wall MI and also cases involving calcification of mitral or aortic valve annulus. There is no effect of carotid sinus pressure. ECG features: – Suddenly a beat is dropped without any change in preceding PR interval, which remains normal in duration. If it is prolonged, the duration of prolongation remains fixed. – RR interval of conducted beats usually remains constant.



Cardiovascular System Progression to complete block in this case leads to wide QRS complex and a HR < 45/min. Adams-Stoke syndrome are commoner as compared to type I block.
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Sinus Tachycardia HR > 100/min with normal width and evenly spaced complexes, but often P wave gets incorporated into preceding T wave. Transiently it is seen after discontinuation of β-blockers and usually due to conditions that increase heart rate like anxiety and fever.



Multifocal Atrial Tachycardia



Third Degree Block Third degree/complete block: All atrial beats are blocked and ventricles beat according to an escape focus below the level of block.



Etiology • Inferior or posterior wall MI. • Ankolysing spondylitis with evidence of association with HLA-B27. • Lenegre disease—It is fibrotic degenerative change in conduction system due to aging. It is commonest cause for complete block in adults. • Inflammatory processes involving myocardium.



Clinical Manifestation Adams-Stoke attacks-Circulatory arrest due to sudden asystole or ventricular tachyarrhythmias. Symptoms are assocoiated with these attacks or congestive failure occurs in patients with pre existing myocardial disease.



PR interval and shape of P wave differs from wave to wave. The rhythm is irregular with rates of 100-200 beats/min and there should be at least 3 different shapes of P waves for it to be diagnosed. It is seen in chronic pulmonary disease patients, old age people, hypokalemia, hypomagnesemia, valvular disease, aminophyllin. Treatment: Therapy for multifocal atrial tachycardia is directed at treating underlying pulmonary disease and correcting electrolyte imbalances.



Treatment First degree and type I second degree block may respond to IV atropine, which is normally used for reversing excessive vagal tones in emergency like acute MI. Complete heart block with slow ventricular rate can be given epinephrine or isoproterenol before setting up permanent pacing. Pacing is required in all symptomatic heart blocks. ‘99er’- Induction of mild hypothermia has been shown to improve outcome in comatose survivors of out-ofhospital cardiac arrest.



Supraventricular Arrhythmias



Paroxysmal Supraventricular Tachycardia It (includes paroxysmal atrial tachycardia): Initiated by supraventricular premature beats, they are caused mostly due to re-entry through AV node. Often associated with perfectly normal heart. They are characterized by sudden onset and abrupt termination of tachyarrhythmias of regular rhythm with typically 160-220 beats/min which arise from ectopic sites. Treatment: If carotid sinus massage done on only one side for 10-20 seconds in semi recumbent position fails, IV verapamil and adenosine are the drug of choice. Presence of carotid bruit is absolute contraindication for carotid massage. Other drug options are propranolol or IV digitalization. Radiofrequency catheter ablation is also a
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very effective treatment option. Last resort is synchronized external cardioversion.



Atrial fibrillation is notorious for systemic embolization, which is very important entity to be taken care of during management of AF. Lone AF is one where no reason is found for it. In this case aspirin is enough to prevent stroke.



Treatment



Atrial Flutter Regular rhythm with a 2:1 block at AV nodal level leading to an atrial rate of 250-300 beats/min and a ventricular rate of 125-150 beats/min. ECG: Saw-tooth pattern flutter waves most noticeable in the inferior leads. Seen in alcoholics, thyrotoxicosis, mitral valve disease patients, COPD and pulmonary embolism patients.



Treatment Digitalis or verapamil are the drugs used. In hemodynamically unstable patients synchronized cardioversion is used. The preferred treatment for recurrent atrial flutter is radiofrequency catheter ablation. ‘99er’- Synchronized cardioversion is done in atrial fibrillation, Supraventricular tachycardia and stable ventricular tachycardia. Desynchronized cardioversion/defibrillation done in unstable/pulseless ventricular tachycardia and ventricular fibrillation.



Initial modality of choice is cardioversion. Pharmacological treatment includes IV digitalis, propranolol, IV verapamil. If still persists, quinidine and procainamide may be used. Procainamide and ibutilide are the drugs of choice in the treatment of preexcited atrial fibrillation. Ask the patient to stop alcohol. To prevent embolism, warfarin therapy should be started 3 weeks before cardioversion and should be continued for atleast 4 weeks after normal rhythm is achieved. But in low-risk patients with lone atrial fibrillation, warfarin anticoagulation is not required. Aspirin or no therapy is recommended in these patients. Sometimes, a heparin therapy bridge is required after stoppage of warfarin therapy and before a major surgery. High risk patients that require a heparin anticoagulation bridge include those with a mitral mechanical valve, atrial fibrillation, or previous embolism. ‘99er’- In patients on warfarin who develop a microcytic anemia, a gastrointestinal lesion should be suspected. ‘99er’- Atrial arrhythmias are a common indication of repaired tetralogy of Fallot residua. Long-term regular follow-up is required in all patients with repair of complex congenital heart disease.Pulmonary valve regurgitation is the most common long-term complication following surgical treatment for tetralogy of Fallot



Ventricular Arrhythmias Premature ventricular contractions: Common in healthy adults and is not a cause for concern. Their suppression is indicated only in patients with severe and disabling symptoms.



Atrial Fibrillation (AF) Atria beats at 350-500 beats/min and ventricle beats irregularly at slower rate. It is often seen as part of bradycardia-tachycardia syndrome. Commonly associated with thyrotoxicosis, rheumatic miral valve disease, CAD, cardiomyopathy, old age, alcoholics.



When 3 or more consecutive beats of ventricular origin are at rate > 120 beats/min. AV dissociation is present. They



Cardiovascular System are mostly of re-entrant type. VT is common in CAD, cardiomyopathies, MVP, metabolic derangements, digitalis toxicity, hypothermia. Long QT syndrome may also cause VT. It is commonly seen after acute MI. VT that persists for more than 30 seconds is called sustained VT.



Clinical Features AV dissociation leads to: • Canon waves-intermittent peaks in jugular venous pressure when atria and ventricle beat together. • Variation in intensity of heart sound, along with some extra heart sounds. • Variations in systolic BP. Other associated features are that of CHF, light headedness, hypotension, syncope. Widely split S1 S2 is heard because of asynchronous excitation of two ventricles.



ECG Features No P waves are visible. QRS complexes are bizarre in shape and wide.
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• Drugs that prolong ventricular repolarization like disopyramide, procainamide, quinidine, phenothiazines, TCA, lithium, thioridazine.



Clinical Features Patients are prone to dizziness and syncope. Sudden auditory stimulation like even phone ring at night may precipitate torsades in vulnerable patients with long QT interval syndrome.



Treatment Cardiac pacing or IV isoproterenol is used for emergency treatment. Do cardioversion in hemodynamically unstable patients. In stable non emergent cases correct the underlying disorder or use antiarrythmic drugs that do not affect or prolong ventricular repolarization like lidocaine or phenytoin. ‘99er’- TCA- inhibits fast Na+ channels and prolongs QRS and re-entrant arrhythmia. Most effective treatment is sodium bicarbonate. Lidocaine is drug of choice in TCA induced ventricular dysarythmia.



Treatment VT patient with no pulse is treated on lines of ventricular fibrillation. Stable VT—Amiodarone or lidocaine are the first drug of choice for rate control. Procainamide can be given if they fail. Use cardioversion if patient becomes unstable anytime. Unstable VT: Cardioversion is done. Start with 100 J and subsequently use 200 J, 300 J and 360 J. For idiopathic ventricular tachycardia with refractory symptoms, radiofrequency catheter ablation has an excellent cure rate.



Ventricular Fibrillation (VF) Electrical activity on ECG but no organized pattern. Etiology is almost same as VT.



Clinical Features An unresponsive patient with VF on ECG.



Torsade De Pointes



Treatment



It is a form of VT in which ECG varies with an undulating amplitude, which makes it seems like an ECG twisting around a point. It may progress on to ventricular fibrillation.



After primary ABC survey, do CPR until defibrillator is ready. Defibrillate with 3 shocks of 200 J, 200-300 J and 360 J. Then again check for rhythm after shocks. If VF persists, do detailed secondary survey and give Epinepherine (1 mg IV every 3-5 mins) or vasopressin (40 U IV, single dose). If still no response, again defibrillate with a 360 J shock. After this consider antiarrythmics like lidocaine, amiodaone, procainamide or magnesium (if hypomagnesemia). Intravenous amiodarone is the drug of choice for shock-resistant ventricular fibrillation. If still no success, continue to defibrillate.



Etiology • • • •



Hypokalemia and hypomagnesemia Subarachnoid or intracerebral hemorrhage MI or myocardial inflammation MVP
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Wolff-Parkinson-White (WPW) Syndrome It is a pre-excitation syndrome in which a portion of ventricle is excited by an atrial impulse earlier than the impulse through normal conduction pathway. It is associated with congenital cardiac defects like Ebsteins anomaly or transposition of great vessels, PSVT, AF and atrial flutter, cardiomyopathy. ECG: Wide QRS with characteristic delta wave which is due to pre-excitation. It also shows short PR interval (< 0.12 second), which is a manifest of pre-excitation. If βblocker or verapamil are given to the patient, it may change into VF. ‘99er’- Short PR interval is associated with loud S1.



Treatment Procainamide is used if patient is hemodynamically stable. In unstable patients, immediate synchronized cardioversion is used. CCBs and digoxin should be avoided in these patients, as they inhibit conduction in normal conduction pathway and that may cause VT or supra ventricular arrhythmias. ‘99er’- Adenosine is the treatment of choice for narrowcomplex tachycardia. Procainamide is the drug of choice for wide-complex tachycardia of unclear etiology. Neither adenosine nor other AV nodal blocking agents should be given to patients with pre-excited tachycardias. ‘99er’-Biventricular pacing improves cardiac performance and quality of life and may also improve



survival. An implantable cardioverter-defibrillator (ICD) is indicated for patients with left ventricular dysfunction and hemodynamically significant ventricular arrhythmias. ‘99er’-Metastatic cardiac malignancy: The epicardium is the most common location of metastatic cardiac neoplasm. Breast and lung carcinoma are the most common causes of malignant pericardial disease. ‘99er’-Although uncommon, left atrial myxoma should be considered in young patients with embolic stroke. It is most common cardiac tumor. More common in women and involves lest atrium in 80% of cases. May present with systemic illness mimicking infective endocarditis or with signs and symptoms of mitral valve obstruction. Sometimes it produces a diastolic sound due to tumor motion (tumor plop).Echocardiography is an important imaging modality for diagnosis of such an intracardiac tumor.



Pregnancy and Cardiovascular System Dysfunction Functional status before pregnancy is a strong predictor of maternal risk. A systolic murmur, an S3 gallop, and mild peripheral edema are normal findings during pregnancy. • Spontaneous coronary artery dissection may occur during pregnancy. • Valvular disease: An additional hemodynamic stress during pregnancy (e.g. tachycardia) may precipitate symptoms in women with severe valve obstruction. Regurgitant valve lesions are well tolerated in pregnancy. Continuous effective anticoagulation is needed throughout pregnancy in women with mechanical heart valves. • Women with Marfan syndrome are at increased risk of aortic dissection during pregnancy and it should be considered in the differential diagnosis of chest pain in pregnancy. • The use of angiotensin-converting enzyme inhibitors should be avoided during pregnancy. • Hydralazine and nitrates are the vasodilators of choice to treat heart failure during pregnancy. • Eisenmenger syndrome places women at an extremely high maternal risk. ‘99er’-α-hydralazine/nitrate combination should be considered in patients with heart failure who develop hyperkalemia while taking an ACE inhibitor or an ARB. ‘99er’- Statins- should be stopped if CPK level > 10 times the normal level. The chances of statin induced myopathy increases if they are taken along with fibric acid derivatives.



Cardiovascular System ‘99er’- Atrial tachycardia with variable block is a classic electrocardiographic finding in digitalis toxicity. The first-line treatment for life-threatening digitalis toxicity is administration of digoxin-specific antibody fragments.
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‘99er’- Amiadarone’s most feared and life threatening side effect is pulmonary fibrosis. Other side effects are skin discoloration and hypotension (with IV formulation). It also increases warfarin life and warfarin dose needs to be decreased.



Table 4.4: Pharmacology Drugs HMG-CoA reductase inhibitor (statins)



Indication



Adverse effects



↓ LDL (first line agents) Hepatitis, myositis



Contraindication Severe liver disease



Misc. fact Order baseline and periodic LFT and look out for ↑ CPK levels (muscle damage)



↓ triglycerides, slightly ↑ HDL



Potentiates myositis, when given along with statins



Nicotinic acid (niacin)



↓LDL, ↑ HDL



Flushing, hepatits



Aspirin before dose ↓ flushing



Bile acid binding resincholestyramine



↓ LDL



Cramping and bloating



Most patient are not able to tolerate GI effects



Nitrates



Angina, MI



When Systolic BP < 90 Orthostatic hypotension, throbbing mm of Hg headache, blushing



Viagra (shouldn’t be used within 24 hours of nitrates or vice versa)



β-blockers



Angina, MI, CHF*



Bronchoconstriction, sexual dysfunction, masks symptoms of insulin induced hypoglycemia, fatigue, depression, raynaud phenomenon#, insomnia, hallucination, adverse effect on lipid profile



Severe asthma, bradycardia, AV block, hypotension.



Antiplatelet drugs (aspirin, clopidogrel, ticlodipine)



Angina, MI, post revascularization



Ticlodipine causes neutropenia



Hemorrhagic dispositions



Calcium channel blockers (CCBs)



Angina, long-term variant angina therapy



Fibrates (gemfibrozil)



Anticoagulants (heparin)



Hypotension. In patients who had a Lightheadedness, CHF, cardiac index below headache, flushing, 2.0 L/minute/m2 weakness, constipation, peripheral edema, nausea, wheezing Active bleeding, Acute coronary hemorrhagic diathesis, syndromes, MI and recent major surgery follow up therapy to tPA



Metoprolol, atenolol, propanolol(all three also in angina) and timolol approved for long term use after MI



May be harmful to post MI patients if patient already has LV failure.



Heparin induced thrombocytopenia (check out hematology chapter) Contd...
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Contd...



Drugs



Indication



Adverse effects



Contraindication



Misc. fact



Thrombolytics(tPA, streptokinase, reteplase)



Within 12 hours of MI pain, new left bundle branch block



Bleeding, reperfusion arrhythmias



Dissecting aortic aneurysm, recent stroke, recent surgery



They do not cause anti coagulant state. Streptokinase may cause anaphylaxis if previously exposed.



ACE inhibitors



Post MI patients, CHF



Cough, angioedema, taste change, rash, hypotension, hyperkalemia



Pregnancy, bilateral renal artery stenosis



First line drug in CHF. Decrease mortality.



Cardiac glycosidesdigoxin



CHF, paroxysmal atrial tachycardia (PAT), AF



Digitalis toxicitynausea, vomiting, blurred vision, yellow vision, arrhythmias (particularly PAT), gynecomastia. TREATMENT-stop drug, give K+, lidocaine, phenytoin, digitalis antibody (in acute overdose)



Thiazides (distal tubular action)



CHF, edema



Metabolic alkalosis, hyponatremia, hypokalemia, hypercalcemia, thrombocytopenia, ↓ K+, ↑ CA++,



Predisposers to toxicity: ↓K+, ↑ CA++, ↓ Mg++, renal insufficiency, SA and AV block, hypothyroidism, old age, WPW.



# ‘99er’-β-blockade does not promote clinical claudication. * ‘99er’-β-blockers should not be initiated in heart failure patients who are acutely decompensated or volume overloaded.



Chapter
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Nephrology



FLUID AND ELECTROLYTE DISORDERS Hyponatremia Sodium is the dominant extracellular cation. The normal serum sodium level is 135-145 mEq/L. Hyponatremia is defined as a serum level of < 135 mEq/L. Various type of Hyponatremia and their etiologies are: • Hypertonic (Posm > 295 mOsm/kg): Hyperglycemia, hypertonic infusion like radiocontrast, or mannitol. • Isotonic (P osm = 280-295 mOsm/kg): Hyperproteinemia, hyperlipidemia. • Hypotonic (Posm < 280 mOsm/kg): Further classified by volume status: – Hypovolemic hyponatremia: Total body water (TBW) decreases; total body sodium (Na+) decreases to a greater extent. The extracellular fluid (ECF) volume is decreased. Seen after GI losses, diuretics, and skin losses (Burns, cystic fibrosis, sweating, etc); it is the replacement with hypotonic fluid that gives this hyponatremia. Its seen in: - Any GI loss - Skin losses - Diuretics - Salt-losing nephropathies (interstitial renal disease) - Addison disease – Euvolemic hyponatremia: TBW increases while total sodium remains normal. The ECF volume is increased minimally to moderately but without the presence of edema. Its seen in: - Psychogenic polydipsia (at least >10-15 l/d intake is needed). - Hypothyroidism - Syndrome of inappropriate secretion of ADH (SlADH) – Hypervolemic hyponatremia: Total body sodium increases, and TBW increases to a greater extent secondary to decreased intravascular volume which has increased baroreceptor stimulation and increased ADH (antidiuretic hormone) pro-



duction. The ECF is increased markedly, with the presence of edema. It is commonly seen in: - Congestive heart failure - Renal insufficiency - Nephrotic syndrome - Cirrhosis • Redistributive hyponatremia: Water shifts from the intracellular to the extracellular compartment, with a resultant dilution of sodium. The TBW and total body sodium are unchanged. This condition occurs with hyperglycemia. • Pseudohyponatremia: The aqueous phase is diluted by excessive proteins or lipids. The TBW and total body sodium are unchanged. This condition is seen with: - Hypertriglyceridemia - Multiple myeloma - Hyperglycemia (Na+ decreases by 1.6 mEq/L for every 100 mEq/L increase in glucose above normal) ‘99er’- Beer potomania- Patient who consume large amount of beer, with poor dietary intake may develop hyponatremia. ‘99er’- MDMA/ecstasy-induced Hyponatremiaoccurs via multiple mechanisms including the: • induction of SIADH • the encouragement to drink large amounts of water to prevent unpleasant side-effects of the drug • the tendency among those intoxicated to be involved in vigorous physical activity that results in heavy sweating



Clinical Features The number and severity of symptoms increase with the degree of hyponatremia and the rapidity with which it develops. The symptoms of any cause of hyponatremia generally begin below a value of 120 mEq/L and are almost entirely neurologic in nature. Headache, lethargy, obtundation, and eventually seizures and coma are most common.
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Diagnosis Urine osmolality > serum osmolality in the presence of Hyponatremia is generally diagnostic. Urine sodium > 40 is typical.



Treatment It is the most important part from boards point of view: Acute hyponatremia (duration < 48 h) can be safely corrected more quickly than chronic hyponatremia. A symptomatic patient with acute hyponatremia is more in danger from brain edema. This mandates rapid correction. Treatment of symptomatic hyponatremia patient includes: • Hypotonic hypovolemic: Fluid resuscitation with normal saline • Hypotonic euvolemic: Fluid restriction (free water consumption < 1L/day) • Hypotonic hypervolemic: Fluid restriction with diuresis if necessary Treatment according to the severity of hyponatremia is as follows: • Mild (approximately 120-130): Fluid restriction to less than 1,000 ml/day. • Moderate (approximately 110-120): Loop diuretic and normal saline to effect a net free water loss • Severe (approximately 


Hypernatremia Serum sodium > 145 mEq/L • Hypovolemic hypernatremia: Water deficit >sodium deficit



– Extrarenal losses: Osmotic diarrhea, vomiting, fistulas, significant burns – Renal losses: Osmotic diuretics as in DKA, HONK, mannitol (Uosm/Posm>0.7), diuretics, postobstructive diuresis, intrinsic renal disease – Adipsic hypernatremia is secondary to decreased thirst. • Hypervolemic hypernatremia: Sodium gains > water gains – Hypertonic saline – Sodium bicarbonate administration – Mineralocorticoid excess (Cushing syndrome) • Euvolemic hypernatremia: – Extrarenal losses: Increased insensible loss (e.g. hyperventilation) – Renal losses: Central DI, nephrogenic DI (in both Uosm/Posm< 0.7) - These patients appear euvolemic because most of the free water loss is from intracellular and interstitial spaces, with less than 10% occurring from the intravascular space. - Typically, symptoms result if serum sodium level is more than 160-170 mEq/L.



Clinical Features Anorexia, restlessness, nausea, and vomiting occur early. These symptoms are followed by altered mental status, lethargy or irritability, and eventually stupor or coma. Musculoskeletal symptoms may include twitching, hyperreflexia, ataxia, or tremor.



Diagnosis Urine osmolarity: Hypertonic- suspect extrarenal hypotonic fluid losses • Isotonic- in diuretics, osmotic diuresis (mannitol, glucose, urea), or salt wasting. • Hypotonic (+polyuria) – is characteristic of DI. • Serum sodium levels: >190mEq/L- usually indicates long-term salt ingestion. > 170 mEq/L usually indicate DI. 150-170 mEq/L usually indicate dehydration.



Treatment Acute hypernatremia is treated with isotonic fluids intravenously. Correction of sodium should not be greater than 1 mEq every 2 hours or 12mEq/L/day. Complications of overly rapid correction include cerebral edema, permanent neurologic damage, or seizures.



Nephrology ‘99er’- In malnourished and dehydrated patients with hypernatremia who are no longer able to express thirst or hunger should be immediately put 5% dextrose with water, to be given relatively slowly, followed by normal saline.



Hypokalemia Serum potassium < 3.5 mEq/L. Nearly 98% of the body’s potassium is intracellular. Therefore, serum potassium levels can be a very poor indicator of total body stores. It can be caused by: • GI losses-Vomiting, diarrhea, tube drainage • Increased urinary loss (Conn’s syndrome, DKA, diuresis, RTA) • Increased entry into cells (transcellular shift as in alkalosis, increased insulin, adrenergic activity) Bartter syndrome- is characterized by hypokalemia, hypochloremia, metabolic alkalosis, and hyperreninemia with normal BP. The underlying renal abnormality of juxtaglomerular hyperplasia results in excessive urinary losses of sodium, chloride, and potassium, resulting in increased renin, increased aldosterone but normal BP.



Clinical Features Symptoms usually start when potassium falls to < 2.5 to 3.0 mEq/l. It usually presents with muscle weakness, cramping, paralysis, cardiac arrhythmias, U-wave on EKG, T-wave flattening, rhabdomyolysis, nephrogenic DI, constipation, ileus, lethargy, decreased tendon reflex, etc.



Diagnosis ECG shows T wave flattening, U waves, and ST segment depression. Urine K+ should also be done: • Urine K+ > 20 mEq/L: Indicates renal wasting of K+. Further examine blood pH. – Metabolic alkalosis: Cushing’s syndrome, primary or secondary hyperaldosteronism, hypomagnesemia, diuretics. – Metabolic acidosis: lactic or ketoacidosis, type I RTA. • Urine K+< 20 mEq/L: Indicates nonrenal source, including GI losses, or transcellular shifts.



Treatment First step should be preventing ongoing losses and correcting underlying cause. Then efforts should be made to replenish potassium losses. Oral potassium is absorbed readily. Relatively large doses can be given safely.
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Intravenous potassium is less well-tolerated and is given in small doses of generally 10 mEq/L. Potential complication of too rapid repletion is fatal arrhythmia. Magnesium should also be replaced, as its deficiency makes K+ replenishment very difficult. ‘99er’–Ketoacidosis- Apart from DM, other very common causes of ketoacidosis are starvation and chronic alcoholism. Alcoholics typically develop it after an alcoholic binge and vomiting followed by no food consumption. They also have abdominal pain as a prominent symptom. The mainstay of treatment is hydration with 5% dextrose in normal saline.



Hyperkalemia Hyperkalemia is a potentially life-threatening illness as it can lead to sudden death from cardiac arrhythmias. Therefore any suggestion of hyperkalemia requires an immediate ECG. It can be caused by: • Movement from cells to ECF – Tissue breakdown: Rhabdomyolysis, tumor lysis, after seizures or severe exercise. – Acidosis-Secondary cellular buffering (H+ moves into cells, K+ out) – Insulin deficiency – Pseudohyperkalemia: Hemolysis (in laboratory tube) most common, thrombocytosis, venipuncture technique (ischemic blood draw from prolonged tourniquet application), high platelet count (> 1,000,000), and WBC count > 100,000. • Decreased urinary excretion – Renal failure – Hypoaldosteronism: ACE inhibitors, Type IV RTA, adrenal enzyme deficiency; heparin inhibits production of aldosterone – Potassium-sparing diuretics—triamterene, amiloride, spironolactone – NSAIDs • Increased intake



Clinical Features It presents initially with muscular weakness (K+ levels > 6.5), nausea, vomiting, intestinal colic, areflexia, muscular weakness (K+ > 6.5mEq/L) (last 3 diagnosis clincher). Other findings may be generalized fatigue, paresthesias, paralysis, and palpitations. Abnormal cardiac conduction is the most common cause of death due to various arrhythmias. Hyperkalemia is medical emergency when there is an acute increase in serum K+ level > 7 or there is simultaneous metabolic acidosis.
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Diagnosis First pseudohyperkalemia should be ruled out. Lab test along with ECG findings of tall peaked T waves, widened QRS, short QT, prolonged PR, loss of P waves which may progress to sine waves are diagnostic. Lab test must include urine potassium, which helps to find out the cause of hyperkalemia: • Urine K+ < 40 mEq/L: Indicates diminished K+ excretion from kidney and the causes may include renal impairment, drugs (ACEI, NSAIDS, spironolactone), mineralocorticoid deficiency (type IV RTA). Order plasma renin and plasma aldosterone if mineralocorticoid deficiency is found. • Urine K+ > 40 mEq/L: Indicates nonrenal etiology. May be caused by cellular shifts or drugs (digitalis, β-blockers).



Treatment ECG changes are an indication for starting treatment. Therefore either in presence of ECG changes or levels > 6.5 mEq/L, calcium gluconate should be administered as it stabilizes the membrane and provides the most immediate but short lived treatment. Next sodium bicarbonate can also be given as alkalosis drives K+ into cells. But it should not be given in same IV line as calcium as they precipitate to CaCO3. Other available options are: • Glucose and insulin-Drives K+ intracellular but takes 30-60 minutes to show effect: • Diuretics • β agonists • Kayexelate (cation exchange resin) • Dialysis (last resort) ‘99er’- Hypophosphatemia- is defined as phosphate < 2.5 mg/dl and clinically significant cases in normal life



are seen rarely like in patients taking aluminium containing antacids. In hospitalized patients continuous infusion of glucose is leading cause of hypophosphatemia. Hypophosphatic patient is usually alcoholic or debilitated. It leads to diminished levels of ATP, which leads to muscle weakness, respiratory muscle weakness, decreased cardiac contractility, left shift of O2 curve. Chronic hypophosphatemia leads to cardiomyopathy. ‘99er’- Hypomagnesemia- Chronic alcoholism is an important clinical cause due to both poor intake and excessive renal loss. It is also seen in malabsorption, kwashiorkor, parathyroid disease, chronic diarrhea. It manifests as nausea, vomiting, anorexia, lethargy, weakness, tetany, and seizure.



ACID-BASE DISTURBANCES Anion gap = (Na+ + K+) - (HCO3– + CI–) Normal: 8-14. Calculation of the serum anion gap may also help to differentiate between primary metabolic alkalosis and the metabolic compensation for respiratory acidosis. The



Table 5.1 pH



H+



Primary mechanism



Compensatry mechanism



Metabolic acidosis



↓



↑



↓ HCO3–



Respiratory acidosis



↓



↑



↓ pCO2



Metabolic alkalosis



↑



↓



↑ HCO3–



Respiratory alkalosis



↑



↓



↓ pCO2



Respiratory rate increased (↓ pCO2) Renal HCO3– reabsorption (↑ HCO3– Respiratory rate decreased (↑ pCO2) Renal HCO3– loss (↓ HCO3–)



Disorder



ACID-BASE DISTURBANCES AND COMPENSATORY MECHANISMS The body never overcompensates. For every change of 10 in pCO2 (up or down) there is an opposite change of 0.08 in pH.



Nephrology anion gap is frequently elevated to a modest degree in metabolic alkalosis because of the increase in the negative charge of albumin and the enhanced production of lactate. However, the only definitive way to diagnose metabolic alkalosis is by performing a simultaneous blood gases analysis, which reveals elevation of both pH and PaCO2.



RENAL TUBULAR ACIDOSIS Renal tubular acidosis (RTA) refers to those conditions in which metabolic acidosis results from diminished net tubular H+ secretion or HCO3– reabsorption. Three major types of RTA exist:
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ACUTE RENAL FAILURE (ARF)/ACUTE KIDNEY INJURY (AKI) It is defined as an abrupt or rapid decline in renal filtration function and is usually marked by a rise in serum creatinine concentration or azotemia (a rise in blood urea nitrogen [BUN] concentration) or just decreased urine production. It can be: • Pre-renal: Conditions with normal tubular and glomerular function; GFR is depressed by compromised renal perfusion • Renal: Diseases of the glomerulus or tubule. • Post-renal: Caused due to an obstruction to urinary flow out of kidney that increases the tubular pressure and decreases the filtration driving force.



Table 5.2 Type I (distal)



Type II (proximal)



Type IV (Hyporeninemic Hypoaldosteronism)



Primary defect



decrease in net H+ excretion in the collecting tubules



proximal HCO3– reabsorption is reduced (usually self limiting)



Results from aldosterone deficiency or resistance



Etiology



Usually sporadic or secondary to autoimmune disease (e.g., Sjöogren syndrome) Drugs-Amphotericin, lithium, analgesics; sickle cell disease, chronic infections



Fanconi syndrome, Wilson disease, amyloidosis, myeloma, vitamin D deficiency, chronic hypocalcemia, heavy metals, chronic hepatitis, autoimmune diseases such as SLE and Sjogren syndrome.



Hyporeninemic hypoaldosteronism, potassium-sparing diuretics or collecting duct dysfunction from renal insufficiency, diabetes, sickle cell disease.



Diagnosis



Continued H+ retention, plasma HCO 3 – concentration reduced (≤10), low blood-potassium. Acid load test-give ammonium chloride, which should lower urine pH secondary to increased H+ formation.



plasma HCO 3 – concentration usually is 14-20 mEq/L



Hyperkalemia with a concomitant Hyperchloremic metabolic acidosis (non-anion gap);



Serum K+



Usually hypokalemia



Hypokalemia



Hyperkalemia



Urinary pH



> 5.5



> 5.5 initially; < 5.5 once serum is acidic



< 5.5



Complications



Nephrocalcinosis and nephrolithiasis



Bone lesions (osteomalacia and rickets)



Hyperkalemia



Treatment



Oral bicarbonate because bicarbonate reabsorption in the proximal tubule still works; potassium replacement.



Mild volume depletion (enhances proximal bicarbonate reabsorption-contraction alkalosis). Thiazide diuretics, very large amounts of bicarbonates; replenish potassium



Fludrocortisone, furosemide, kayexalate
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Pre-renal • Volume depletion – Renal losses (diuretics, polyuria) – GI losses (vomiting, diarrhea) – Cutaneous losses (burns, Stevens-Johnson syndrome) – Hemorrhage – Pancreatitis – Peritonitis • Decreased cardiac output – Heart failure – Pulmonary embolus – Acute myocardial infarction – Severe valvular disease – Abdominal compartment syndrome (tense ascites) • Systemic vasodilatation – Sepsis – Anaphylaxis – Anesthetics – Drug overdose • Afferent arteriolar vasoconstriction – Hypercalcemia – Drugs (NSAIDs, amphotericin B, calcineurin inhibitors, norepinephrine, radiocontrast agents) – Hepatorenal syndrome • Efferent arteriolar vasodilatations – ACEI or ARB



Postrenal AKI • Ureteric obstruction (stone disease, tumor, fibrosis, ligation during pelvic surgery) • Bladder neck obstruction (benign prostatic hypertrophy [BPH], cancer of the prostate [CA prostate or prostatic CA], neurogenic bladder, tricyclic antidepressants, ganglion blockers, bladder tumor, stone disease, hemorrhage/clot) • Urethral obstruction (strictures, tumor, phimosis) A prostate examination is necessary and a postvoid residual > 75 cc urine indicates obstruction. Renal ultrasound shall detect any ureteric dilation. ‘99er’- Acute anuria- as in prostatic hyperplasia, or precipitated by anticholinergics like TCAs, is accompanied by signs and symptoms of ARF like nausea, vomiting, malaise and altered sensorium.



Renal ATN- Acute tubular necrosis occurs due to a combination of ischemia and sometimes a toxic component.



• Vascular (large and small vessel) – Renal artery obstruction [thrombosis, emboli (eosinophils in urine), dissection, vasculitis] – Renal vein obstruction (thrombosis) – Microangiopathy (TTP, hemolytic uremic syndrome [HUS], DIC, preeclampsia) – Malignant hypertension – Scleroderma renal crisis (severe hypertension – Transplant rejection – Atheroembolic disease • Glomerular – Antiglomerular basement membrane (GBM) disease (Goodpasture syndrome) – Antineutrophil cytoplasmic antibody-associated glomerulonephritis (ANCA-associated GN) (Wegener granulomatosis, Churg-Strauss syndrome, microscopic polyangiitis) – Immune complex GN (lupus, postinfectious, cryoglobulinemia, primary membranoproliferative glomerulonephritis) • Tubular – Ischemic – Cytotoxic • Heme pigment [rhabdomyolysis (typically in severe exercise, crush injury, or seizure), intravascular hemolysis] • Crystals Hyperoxaluria- seen in ethylene glycol poisoning with increased anion gap acidosis, or megadose vitamin C, which gives up calcium oxalate crystals in urine. These crystals precipitate in alkaline medium. Uric acid crystals: Seen in tumor lysis syndrome, gout, hematological malignancy, acyclovir, indinavir, and methotrexate. They precipitate in acidic environment. It is treated with allopurinol, alkalinization of urine and hydration. • Drugs [aminoglycosides (hypokalemia and hypomagnesia are associate finding), lithium, amphotericin B (associated with nephrogenic DI, RTA, pentamidine, cisplatin, radiocontrast agents] • Hypercalcemia: Leads to tubular epithelial damage, distal RTA, and nephrogenic diabetes insipidus. ‘99er’- Rhabdomyolysis- is diagnosed with CK >10,000. Marker of cell breakdown is ↑ K+, ↓Ca2+, ↑ PO43- Treatment involves hydration followed by alkalization. Mannitol for diuresis should also be given.



Nephrology Table 5.3: Difference between labs of pre-renal and renal acute renal failure Prerenal



Renal



Urine Na Urine osmolality Fe Na Urine sediment



< 20 > 500 < 1% Scant



BUN/Creatinine ratio



>20



> 40 < 350 > 1% Full (brownish pigmented granular casts, epithelial casts) 


Interstitial • Drugs (penicillin, cephalosporin, NSAIDs, protonpump inhibitors, allopurinol, rifampin, indinavir, mesalamine, sulfonamides) • Infection (pyelonephritis, viral nephritides) • Systemic disease (Sjogren syndrome, sarcoidosis, lupus, lymphoma, leukemia, tubulonephritis, uveitis)



‘99er’- Drug induced lupus- like by hydralazine doesn’t lead to renal failure. Patients with ARF are often asymptomatic or may present with uremic symptoms like nausea, anorexia, fatigue, malaise, asterixis, pericarditis, platelet dysfunction leading to easy bleeding. Treatment of ARF in general involves fluids, diuretics, dopamine, and a decrease in protein intake.



Allergic Interstitial Nephritis It is acute renal failure due to atopy of kidney towards substances deposited in interstitium like drugs and pathogens, as mentioned above.



Clinical Features Patient history has ingestion of above mentioned drugs or infection followed by presentation with fever, rash, hematuria, etc.



Table 5.4: Urine analysis interpretation Test



Interpretation



pH



Failure to acidify urine pH < 5.5 in metabolic acidosis settings suggests distal renal tubular acidosis. Alkalosis: Proteus in UTI or some strains of Klebsiella Pseudomonas acidosis (with renal stone): Either cystine or uric acid stone Gives rough estimation of osmolarity of urine May be +ve in G-ve bacteria in urine Suggestive of UTI since it is produced by WBCs. Urine dip test: doesn’t detect non-albumin proteins (globulin, Bence jones’ proteins) In hyperglycemia In starvation, alcohol intoxication, uncontrolled diabetes, pregnancy, post exercise +ve when myoglobin, hemoglobin, RBCs present in urine. In conjugated hyperbilirubinemia ↓ urobilinogen: in biliary obstruction ↑ urobilinogen: in hemolysis, hepatocellular disease Excessive number of epithelial cells suggest a contaminated urine sample



Specific gravity Nitrite Leukocyte esterase Proteinuria Glucosuria Ketonuria Hematuria Bilirubin Urobilinogen Epithelial cells



Table 5.5: Urine sediment and their interpretation Finding



Interpretation



RBCs WBCs



Hematuria Caused by infection, nephrolithiasis, neoplasm, any other inflammatory renal disease, injury to body or urinary tract Glomerulonephritis Pyelonephritis ↑ amount suggest pre-renal failure Acute tubular necrosis (renal acute kidney injury) Allergic interstitial nephritis In nephrolithiasis



RBC cast WBC cast Hyaline cast 'Muddy brown' cast Eosiniphils Crystals
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Diagnosis Lab tests show proteinuria (< 2 g/24 h), eosinophilia as well as eosinophiluria, and an increase in IgE levels. Biopsy shows normal glomeruli with interstitial edema and eosinophils.



syndrome. Various pathologies causing acute glomerulonephritis include:



Postinfectious Glomerulonephritis



It's a self limiting disease and the offending agent must be stopped. Sometimes short courses of steroids may help.



The most common cause is group A, beta-hemolytic Streptococcus species (serotype 12 from URTI and serotype 49 from skin infection.) Other infectious agents that can cause it include viruses, parasites, other bacteria, and fungi.



NSAIDs Induced Nephropathy



Clinical Features



NSAIDs affect kidneys adversely at different levels: • Hemodynamic deterioration: Prostaglandin inhibition by NSAIDs leads to renal vasoconstriction. • Interstitial nephritis: By direct toxin effect and papillary necrosis. • Papillary damage with calcification that leads to papillary necrosis and acute colic pain. • NSAIDs associated hypertension- an average increase of 8-10 mm of Hg of mean arterial pressure of patient on NSAIDs. Patient typically presents with long history of high dose (around 1 g/day) NSAIDs along with flank pain (diagnosis clincher) and hematuria, pyuria, and proteinuria of nephrotic range due to papillary necrosis.



There is a latent period after the infection; typically 1-2 weeks for postpharyngitis cases and 2-4 weeks for cases of postdermal infection. The course of disease is typically self limited and presents with 'smoky' urine due to hematuria, oliguria, edema particularly of periorbital area, proteinuria and hypertension.



Treatment



Diagnosis Labs show sterile pyuria, mild proteinuria and hematuria.



Treatment Avoid NSAIDs and other nephrotoxic drugs. '99er'- Oliguric and anuric patient- care should be taken about fluid overload, while managing these patients. D5% with HCO3– is fluid os choice in oligurics, acidotic patients and in hyperkalemia. Dialyze if these conditions become intractable. '99er'- Papillary necrosis- is also seen in diabetes, sickle cell disease, urinary obstruction, chronic pyelonephritis.



Diagnosis Biopsy is rarely needed. Tests that are most helpful to reach diagnosis are the serological tests including ↑ ASO and AHT (antihyaluronidase) and ↓C3, CH50 and normal C4 levels. Immunofluorescence shows lumpy-bumpy pattern.



Treatment Symptomatic along with steroid (prednisone) therapy.



Goodpasture Syndrome It is an eponym used to describe the triad of diffuse pulmonary hemorrhage, glomerulonephritis, and circulating anti-glomerular basement membrane (antiGBM) antibodies.



Clinical Features Hemoptysis is the most common presenting symptom. Kidney involvement presents as hematuria. Usually patient presents only with either pulmonary or renal features without any systemic manifestations.



GLOMERULAR DISEASES Diagnosis Acute Glomerulonephritis It is defined as the sudden onset of hematuria, proteinuria, and red blood cell casts. This clinical picture is often accompanied by hypertension, edema, and impaired renal function. All these dysfunction constitute Nephritic



Labs show typical glomerulonephritis picture with proteinuria. Chest x-ray: Shows patchy parenchymal consolidations, which are usually bilateral, symmetric perihilar, and bibasilar.



Nephrology
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It is characterized by predominant IgA deposition in the glomerular mesangium and commonly affects patients younger than 35 years of age. It is the most common type entity presenting with nephritic syndrome. It usually follows a viral illness. It is most frequent form of glomerulonephritis in US.



Wegener glomerulonephritis is characterized by upper or lower respiratory tract diseases like otitis media, sinusitis, or pharyngitis followed over months by renal involvement (diagnosis clincher), by the same mechanism of necrotizing granulomatous vasculitis. Renal and nasal biopsies are confirmatory as they show granuloma and perivascular inflammatory infiltrate and on immunofluorscence IgG and complement deposits are seen in kidney. The most characteristic finding is presence of circulating c-ANCA (diagnosis clincher). Churg-Strauss syndrome is characterized by asthma and blood eosinophilia along with renal involvement (diagnosis clincher). It has circulating p-ANCA. Microscopic polyangitis is characterized by palpable purpura along with renal involvement (diagnosis clincher). It also has p-ANCA.



Clinical Features



NEPHROTIC SYNDROME



Two common presentations of patients with IgA nephropathy are episodic gross hematuria and persistent microscopic hematuria. Recurrent macroscopic hematuria, usually associated with an URTI, or less often, gastroenteritis is the most frequent clinical presentation (Diagnosis clincher). It is similar to Henoch-Schonlein purpura, but limited solely to renal manifestations.



Nephrotic syndrome is not a disease. The syndrome is characterized by: • heavy proteinuria (> 3.5 g/d) • hypoalbuminemia • Edema • Hyperlipidemia and hyperlipiduria Hypercoagulability is also commonly seen, due to loss of antithrombin III, but is not a part of definition of nephrotic syndrome. Most causes of glomerulonephritis can go on to become nephrotic. Systemic diseases (much more common cause in adulthood) that can cause nephritic syndrome include diabetes, multiple myeloma, vasculitis, amyloid, etc.



Immunological studies: Presence of linear anti-GBM antibody confirms the diagnosis.



Treatment Plasmapheresis to remove circulating antibody combined with steroids, cyclophosphamide and other immunosuppressants.



IgA Nephropathy (Berger’s Disease)



Diagnosis Increased serum IgA and deposition of IgA in skin is diagnostic.



Treatment No definitive treatment, but glucocorticoids may be used for select patients.



Alport's Syndrome It is a hereditary glomerulonephritis which commonly presents in boys of 5-20 years of age. Clinically it presents with asymptomatic hematuria and is associated with nerve deafness and eye disorders (diagnosis clincher). Electron microscopy shows splitting of GBM. It usually progresses to renal failure. Anti-GBM nephritis is known to recur after renal transplant.



Pauci-immune Glomerulonephritis This comprises Wegener glomerulonephritis, ChurgStrauss syndrome, and microscopic polyangitis. These three entities are characterized by presence of ANCA.



Membranous Nephropathy It is the most common form of nephrotic syndrome in the adult population and is characterized by immune complexes deposition in the subepithelial space. It may also be secondary to RA, SLE, Hepatitis B (most common infectious cause), syphilis (second most common), Hepatitis C, malaria, melanoma, drugs (gold, lithium, captopril). Shows 'spike and dome' appearance due to granular deposits of IgG and C3 at basement membrane.



Minimal Change Disease/Nil Disease/Lipoid Nephrosis The most common single form of nephrotic syndrome in children. It is called minimal change disease as no light microscopic change is visible and only electronic microscopy shows fusion of foot processes with no immune
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deposition and lipid laden renal cortices. Patients have a tendency towards infection and thrombotic events.



Membranoproliferative Glomerulonephritis (MPGN) Refers to a pattern of glomerular injury based on characteristic histopathologic findings of mesangial expansion, subendothelial immune deposits and/or intramembranous dense deposits, and mesangial interposition into the capillary wall, giving rise to a doublecontour or 'tram-track' appearance on light microscopy. There is marked low complement level. It is associated with Hepatitis C, mycoplasma, etc.



Focal Segmental Glomerulonephritis It is typically associated with intravenous heroin abuse, morbid obesity, HIV infection. Also seen with reduced kidney mass like solitary kidney, sarcoidosis, hypertensive nephrosclerosis, HBV infection. Typically patient is a young black male with uncontrolled hypertension. Lab tests show microscopic hematuria and biopsy shows capillary tufts.



Diagnosis Urine analysis will show massive proteinuria of > 3.5 g/ day (best test to prove presence of nephrotic syndrome). Other typical lab values, as mentioned in features of nephrotic syndrome. Biopsy: Helps differentiate various etiologies of nephrotic syndrome on basis of histological findings.



Treatment Symptomatic treatment by salt restriction, diuretics, statins for lipid elevation, heparin for hypercoagulability is given. Steroids are mainstay of therapy and various entities respond with different degrees of improvement. '99er'- Hematuria: Three or more RBC/hpf on urine microscopy. First step in management of all patients with hematuria is urinanalysis. After that upper tract (kidney, ureter) pathology should be ruled out by intravenous pyelography, CT urogram, and renal ultrasound. Proceed to cystoscopy, if above investigations are negative. If still there is no pathology found that is responsible for hematuria, order a renal angiogram (for varices, aneurysms). All patients need to undergo a prostate exam to look for prostatic pathology.



END STAGE RENAL DISEASE (ESRD) Chronic renal failure (CRF) requiring dialysis or transplantation is known as end-stage renal disease. In the United States, major causes that lead to approximately 75% of all adult cases are: • diabetic nephropathy • hypertension • glomerulonephritis '99er'- Diabetic nephropathy: Its earliest expression is microalbuminuria, which can be seen even in nonsymptomatic patients. This is the rationale for screening diabetes patient for microalbuminuria by collecting 24 hour urine or using an early morning urine sample (dipstick use not preferred) to calculate albuminocreatinine ratio. Any value < 3.5 or > 10 is abnormal and anything in between them requires re-evaluation. ESRD is seen more commonly in black population.



Clinical Features All organs systems are affected in ESRD. • Malaise, weakness, and fatigue are very common • GI disturbances(anorexia, nausea, vomiting, and hiccups) • Electrolyte abnormalities – Life threatening hyperkalemia – Dilutional hyponatremia (may cause mental status changes or seizures.) – Hypocalcemia/hyperphosphatemia (Neuromuscular irritability and secondary hyperparathyroidism) – Hypermagnesemia (neuromuscular depression with weakness and loss of reflexes). • Pericarditis and asymptomatic pericardial effusion • Hypertension • Myocardial infarction (accelerated atherosclerosis seen) • Anemia (due to decreased erythropoietin production) • Increased bleeding (due to platelet dysfunction) • Encephalopathy and neuropathy (due to uremia) • Increased infections (are a leading cause of death and are due to leukocyte dysfunction) • Pruritus [accumulation of toxic pigments (urochromes) in the dermis] • Tertiary hyperparathyroidism, with hypercalcemia, renal osteodystrophy (osteitis fibrosa) and vascular calcification develop very late in the disease (Treat with vitamin D, phosphate binders, and calcium replacement).



Nephrology '99er'-Uremic peripheral neuropathy—most commonly in a 'glove and stocking' distribution and generally develops when GFR < 10%.



Treatment Involves restriction of protein, K+, PO43–, magnesium, and supplementation vitamin D and calcium carbonate. Other symptomatic treatment should be given as per symptoms. Dialysis is the last resort. It may be hemodialysis or continuous ambulatory peritoneal dialysis (CAPD). Initiation of dialysis is never dependent on any specific BUN/ creatinine level. Various indications for dialysis are: • Hyperkalemia • Acidosis (pH < 7.2) • Fluid overload • Pericarditis • Encephalopathy, neuropathy • Coagulopathy



Complication of Dialysis • Peritonitis is common in patients being treated with CAPD, occurring approximately once per patient year. Patients present with abdominal pain, which may be mild, or complain of a cloudy effluent. Fever often is absent. • Hypotension with postural weakness or syncope may occur as a complication of fluid shifts from dialysis. • Dialysis dysequilibrium syndrome: is characterized by weakness, dizziness, headache, and in severe cases, mental status changes. Diagnosis is one of exclusion. '99er'-Renal transplant—best donor candidate is sibling with no HLA mismatch. Next comes blood relative with not more than 3 HLA mismatch or non-relative with no more than 4 HLA mismatch. Cadaver can be a better option than living, if no mismatch. Age < 15 or > 65 is relatively contraindicated for kidney donation. '99er'-Brain dead organ donor should be maintained at euvolemia, normotensive, and in normothermic conditions and should ideally be managed in ICU or transplant center. '99er'-Acute transplant rejection: Renal transplant rejection in the early postoperative stage. To determine the exact cause we do US, MRI and biopsy. If biopsy shows infiltration of lymphocytes and vascular swelling and there is increased creatinine, BUN and oliguria, then the cause is Acute Rejection. Treatment is high dose IV steroids.
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HYPERTENSION (HTN) The JNC VII classification of blood pressure (expressed in mm Hg) for adults aged 18 years or older is as follows: • Normal - Systolic lower than 120, diastolic lower than 80 • Prehypertension - Systolic 120-139, diastolic 80-99 • Stage 1 - Systolic 140-159, diastolic 90-99 • Stage 2 - Systolic equal to or more than 160, diastolic equal to or more than 100 The first most practical step in evaluating an elevated blood pressure reading is to investigate its accuracy. The diagnosis of hypertension is based on the average of 2 or more readings taken at each of 2 or more visits after initial screening. Hypertension is defined at a lower threshold in those patients who have diabetes or renal disease. If these conditions are present, any blood pressure above 130/80 mm Hg is defined as hypertension.



Essential Hypertension It is a diagnosis of hypertension in absence of any specific known cause. Essential hypertension accounts for >95% of all cases of hypertension. Despite multiple theories on the mechanism, there is no clear understanding of what causes essential hypertension. Onset is usually between ages 25-55. It is more common in the black population, and the incidence of end organ damage is more common in blacks as well.



Clinical Features It is usually asymptomatic. When symptoms are associated with hypertension, it is more correct to think of them as either • Acute symptoms (of hypertensive emergency) • Long-term complications (end-organ damage) • Concomitant symptoms (in secondary hypertension)



Hypertensive Emergency Hypertensive emergencies represent severe HTN with acute impairment of an organ system (e.g., CNS, CVS, renal). This usually happens with diastolic pressure > 120-130 mm Hg. In these conditions, the BP should be lowered aggressively over minutes to hours.



Hypertensive Urgency It is defined as a severe elevation of BP, without evidence of progressive terminal organ damage. These patients require BP control over several days to weeks.
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Malignant hypertension and accelerated hypertension are both hypertensive emergencies, with similar outcomes and therapies.



Malignant Hypertension Malignant hypertension papilledema must be present.



Accelerated Hypertension A recent significant increase over baseline blood pressure that is associated with target organ damage. This is usually vascular damage on funduscopic examination such as flame-shaped hemorrhages or soft exudates, but without papilledema. Hypertensive emergencies occur in about 1% of hypertensive patients. It commonly presents with signs and symptoms of cardiac, neurologic, renal, and retinal involvement.



Clinical Features • Neurologic: Headache, altered level of consciousness, encephalopathy, confusion, seizures, stroke. • Cardiac: Chest pain, back pain (aortic dissection), myocardial infarction, palpitations, dyspnea, pulmonary edema, jugular venous distension, and gallops. • Nephropathy: Acutely progressive hematuria, proteinuria, and renal dysfunction. • Retinopathy: Papilledema, hemorrhages, soft exudates, blurred vision.



Diagnosis • • • •



EKG is very important initial test to exclude infarction. Chest X-ray to exclude aortic dissection Funduscopic examination to look out for retinopathies. Head CT: for diagnosing any intracranial hemorrhage.



Treatment In general, the mean arterial pressure (MAP) should be lowered by no more than 20% in the first hour of treatment. The most important point in management is not to lower the pressure too far (e.g. not < 95-100 mm Hg diastolic) so that it compromises myocardial or cerebral perfusion. IV Nitroprusside and labetalol are the drugs of choice. Patient with suspected MI should be preferably given nitroglycerin. IV ACE inhibitor (enalaprilat) can be used as well and so can be esmolol, diazoxide, and trimethaphan but they are second choice drugs.



Long-term Complications Cardiac: Congestive heart failure, left ventricular hypertrophy, myocardial ischemia or infarction. On physical exam an S4 gallop, accentuated A2 heart sound, and prominent left ventricular impulse can be present. Cerebrovascular: Stroke or TIA. Renal: BUN/creatinine elevation, proteinuria, microscopic hematuria. Retinopathy: Exudates, arteriolar narrowing, hemorrhages, and papilledema are seen on fundoscopy. Patient presents with symptom of blurred vision, scotomata, and sometimes blindness.



Diagnosis Take care that 'white-coat hypertension' (due to anxiety on part of patient in presence of doctor) is excluded. Lab investigations are done to evaluate the extent of end-organ damage as well as to exclude some forms of secondary hypertension. Basic studies that should be done on every newly diagnosed hypertensive patient include: • Urinalysis • Hematocrit • Serum electrolyte • Serum creatinine and BUN • ECG (to evaluate for left ventricular hypertrophy) • Glucose and plasma lipid (as an indicator of atherosclerotic risk)



Treatment Mild and moderate hypertension: Initially with nonpharmacologic modifications in lifestyle like weight reduction in obese, dietary sodium restriction, aerobic exercise, and avoiding excessive alcohol intake. There is a linear correlation of increasing weight with increasing blood pressure. Patients who continue to have a diastolic blood pressure > 90 mm Hg despite a 3 to 6 months trial of nonpharmacologic therapy should generally be started on antihypertensive drugs. In the absence of a specific indication or contraindication, diuretics are the initial treatment. They provide the maximum mortality benefit. If diuretics do not control the blood pressure, then a second medication (beta-blocker, calcium-channel blocker, ACE inhibitor, or angiotensin-receptor blocker) should be added. Patients with a blood pressure of > 160/100 mm Hg should be started on two medications as part of initial therapy.



Nephrology Table 5.6 Condition



Drug of choice



Diabetics Diminished LV systolic function Black patient



ACE inhibitors ACE inhibitor Do not give ACE inhibitor (least effective) Labetalol, hydralazine



Pregnant patient



Secondary Hypertension It is hypertension in the presence of an identifiable underlying cause and constitute < 5% of hypertension cases. Of them renal artery stenosis constitute the most common of causes. Secondary hypertension should be considered in patient who develop hypertension either in early age (< 25 years) or late (> 55 years) or those who are refractory to anti-hypertensive therapy. '99er'- Renal artery stenosis- MR angiography is screening test of choice. CT may be used if MR not available. Percutaneous transluminal angioplasty is the best initial treatment. Repeat the procedure on first time re-stenosis. If it again fails, surgical resection should be done. ACE inhibitor therapy is the last resort in treatment, but it is contraindicated in bilateral renal artery stenosis. '99er'- Liddle syndrome- is a rare autosomal dominant disorder affecting the collecting duct. The ENaC channel behaves as if it is permanently open, and unregulated reabsorption of Na+ occurs, leading to volume expansion and hypertension. This unregulated Na+ reabsorption is responsible for secondary renal hydrogen ion and potassium ion losses and persists despite suppression of aldosterone.



NEPHROLITHIASIS Clinical Features Most common initial presentation is constant flank pain (not colicky), hematuria, and pain radiating to groin (diagnosis clincher). '99er'- Hypocitraturia- Citrate usually binds with calcium and prevents calcium absorption. Low citrate leads to an increase in calcium absorption. Hypocitraturia is seen in any acidotic condition.



Diagnosis • Plain X-ray (80% yield) • Ultrasound • Check serum and urine calcium
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• Intravenous pyelogram • Non-contrast helical (spiral) CT is gold standard for diagnosis.



Treatment Analgesics should be given to control pain. Patient should be advised bed rest and to take plenty of fluids. Treatment of stones is according to its size. Stone < 5 mm are excreted on their own, 5-10 mm by shock wave lithotripsy, and >10 mm by stone removal by ureteroscopy or percutaneous technique. '99er'- Obstructive proximal ureteral stone: Uncomplicated is treated by lithotripsy and the ones complicated by infection or hemodynamic instability by percutaneous nephrostomy.



Adult Polycystic Kidney Disease These are transmitted by autosomal dominant inheritance pattern.



Clinical Features Patient presents with progressive decline in kidney function. Patient is typically diagnosed by presentation of hypertension in a patient who has enlarged kidneys, and flank pain (diagnosis clincher). Hematuria, repeated infections and calculi are also present. Patient is predisposed to cerebral aneurysm, aortic aneurysm, colonic diverticula, mitral valve prolapsed inguinal and abdominal hernia, and hepatic, renal, splenic, pulmonary cyst.



Diagnosis Ultrasound is diagnostic procedure of choice. It may be followed by CT. BP can be used as a marker to follow-up patients.



Treatment ACE inhibitors are drug of choice to control hypertension in these patients and BP is to be maintained ≤130/80 mm Hg. Complication of calculi, UTI and HT should be managed. '99er'- Simple Cysts—if they are smooth-walled with no debris in the cyst, they can be managed without any further treatment or need for diagnostic tests. Cysts with irregular walls or debris inside should be aspirated to exclude malignancy. '99er'- Before peritoneal dialysis, patient with cystic disease should undergo a colonoscopy to rule out diverticulosis.



90



The Definitive Review of Medicine for USMLE Table 5.7



Findings



Suspected disorder



Further diagnostic study



Hypernatremia, hypokalemia



Hyperaldosteronism



Ratio of plasma aldosterone to plasma renin activity, CT scan of adrenal glands



Renal insufficiency, atherosclerotic cardiovascular disease, edema, elevated blood urea nitrogen and creatinine levels, proteinuria



Renal parenchymal disease



Creatinine clearance, renal ultrasonography



Use of sympathomimetics, perioperative setting, acute stress, tachycardia



Excess catecholamines



Confirm patient is normotensive in absence of high catecholamines.



Snoring, daytime somnolence, obesity



Obstructive sleep apnea



Obstructive sleep apnea



Systolic/diastolic abdominal bruit, flash pulmonary edema (sudden left ventricular heart failure)



Renovascular disease



Abdominal ultrasound (best initial), MRA, captoprilaugmented radioisotopic renography (best noninvasive), renal arteriography (overall best)



Decreased or delayed femoral pulses, abnormal chest radiograph



Coarctation of aorta



Doppler or CT imaging of aorta



Weight gain, fatigue, weakness, hirsutism, amenorrhea, moon facies, dorsal hump, purple striae, truncal obesity, hypokalemia



Cushing's syndrome



Dexamethasone-suppression test



Paroxysmal hypertension, headaches, diaphoresis, palpitations, tachycardia



Pheochromocytoma



Urinary catecholamine metabolites (vanillylmandelic acid, metanephrines, normetanephrines) Plasma free metanephrines



Fatigue, weight loss, hair loss, diastolic hypertension, muscle weakness



Hypothyroidism



TSH levels



Heat intolerance, weight loss, palpitations, systolic hypertension, exophthalmoses, tremor, tachycardia



Hyperthyroidism



TSH levels



Kidney stones, osteoporosis, depression, lethargy, muscle weakness



Hyperparathyroidism



Serum calcium, parathyroid hormone levels



Headaches, fatigue, visual problems, enlargement of hands, feet, tongue



Acromegaly



Growth hormone level



High salt intake, excessive alcohol intake, obesity



Diet side effects



Trial of dietary modification



Findings and probable diagnosis of causes of Secondary Hypertension* *http://www.aafp.org/afp/20030101/67.html



Nephrology
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Table 5.8 Stone type



Etiology



Characteristic



Treatment



Calcium oxalate (70%)/ calcium phosphate (10%)



Idiopathic hypercalciuria, primary hyperparathyroidism, vitamin D intoxication



In alkaline urine; radiopaque



Hydration, thiazide diuretics



Struvite (Mg-NH4-PO4) [5-10%]



Associated with urease producing In alkaline urine; 'triple organisms like proteus. phosphate stones'; forms stag horn calculi; radiopaque. Are relatively soft.



Hydration; treat UTI if present. Amenable to percutaneous nephrostomy. Acetohydroxamic acid is an effective urease inhibitor.



Uric acid (5%)



In high purine turnover states, gout, hematological malignancy, Crohn's disease



In acidic urine; radiolucent



Hydration; alkalinize urine with citrate



Cystine (1%)



Defect in renal transport of cystine, ornithine, lysine, arginine



Hexagonal crystals; radiopaque



Hydration; pencillamine; alkalinize urine



GENITOURINARY TUMOR Renal Cell Carcinoma (RCC) Smoking, obesity, phenacetin, tuberous sclerosis, VHL disease are risk factors for development of RCC.



Clinical Features It presents with non-glomerular hematuria, polycythemia and a palpable mass on examination. The triad of flank pain, hematuria and abdominal mass is diagnosis clincher for it.



include aniline dyes, smoking, chronic bladder infection, especially schistostomiasis.



Clinical Features Painless gross hematuria is the classic presentation and any patient presenting with gross hematuria should be considered a patient of bladder cancer, until proven otherwise. Other irritative bladder symptoms such as dysuria, urgency, or frequency of urination may also be present.



Diagnosis Diagnosis If suspicion of malignancy is low, than ultrasound should be done first, followed by CT scan.



Treatment Surgical resection remains the only known effective treatment for localized renal cell carcinoma, and it also is used for palliation in metastatic disease. Stage I- carcinoma within renal capsule- do partial nephrectomy. Stage II- carcinoma spreads through renal capsule but not out of Gerota's fascia- radical nephrectomy. Multikinase inhibitor (Sorafenib) is a new chemotherapeutic drug introduced for treatment of RCC.



Bladder Carcinoma It is the most common malignant tumor of urinary tract. The most common type of bladder cancer is transitional cell carcinoma. Risk factors for developing this tumor



Urinalysis with microscopy, urine culture to rule out infection, and voided urinary cytology (of first morning specimen) are the initial investigations. IVP is used for upper-tract urothelium imaging. Cystoscopy is diagnostic. A biopsy may also be taken during cystoscopy.



Treatment Non-muscle-invasive/in situ carcinoma is treated with intravesical immunotherapy with BCG vaccine. Patient refractory to BCG immunotherapy should undergo intravesical chemotherapy with valrubicin, thiotepa, mitomycin-C, etc. Muscle-invasive cancer without metastasis may be treated with surgery or radiotherapy or both, whereas patients with distant metastasis are treated with chemotherapy. '99er'- Schistostomiasis- is a very important causative factor of urinary bladder cancer. Schistostoma hematobium which lives in venules of bladder may cause chronic
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cystitis and may present with recurrent hematuria. Most common method to diagnose the infection is by demonstrating the parasite and eggs in urine by urinanalysis.



outlet obstruction, urinary retention, urgency, frequency, hesitancy, chronic renal failure. On digital rectal examination (DRE) prostate may be felt hard to stony in consistency.



Prostate Carcinoma



Diagnosis



It is the most commonly diagnosed cancer in US men and is second leading cause of death from cancer in men in the US.



Clinical Features It may present with anemia, bone marrow suppression, bone pain due to metastasis, weight loss, pathologic fractures, spinal cord compression, hematuria, bladder



It is usually based on DRE, elevated PSA level, and ultrasound-guided biopsy examination. PSA screening is currently the single best test for prostate cancer and is widely used in the diagnosis of prostate cancer. Gleason score is the most common classification used and is also a great prognostic tool. It sums the scores of two most dysplastic biopsy on scale of 1-5. A score of 2-4 has most favorable prognosis, 5-6 has intermediate and > 7 has worse prognosis.



Table 5.9 Drug



Specific indication



Adverse effect



Contraindication



Diuretics



CHF, black patients, edematous state



↑ Ca2+, glucose, LDL, uric acid; ↓ K+, Mg2+; gynaecomastia



Diabetes, gout, hyperlipidemia (relative)



β-blockers



CAD, diastolic CHF, migraine, glaucoma, supraventricular arrhythmia



Heart block, raynaud phenomenon, bronchospasm, impotence, fatigue



Systolic CHF, Asthma or COPD, AV conduction defects, diabetes because it masks signs of hypoglycemia (relative)



ACE inhibitors



CHF, diabetics, post MI (with left ventricular dysfunction)



Angioneurotic edema, cough*, neutropenia, hyperkalemia



Bilateral renal artery stenosis, pregnancy (absolute) anaphylactoid reactions, taste disturbances



α adrenergic blocker



Prostatic hypertrophy, in lipid disorder patient



First dose syncope, headache, dizziness



CCBs



Esophageal spasm, raynaud Constipation, heart block, phenomenon, angina, supravent- peripheral edema migraine ricular arrhythmias



Systolic CHF, AV conduction defect (relative)



Angiotensin receptor blocker



Those intolerant to ACE inhibitors Dizziness, weariness



Pregnancy (absolute)



Central acting sympatholytics



Clonidine in opiate detoxification



Fatigue, dry mouth, impotence, memory loss, depression, heart block



Depressed, elderly (relative)



Direct vasodilator



Minoxidil: to treat baldness



Minoxidil: hirsutism, fluid Angina retention, pericardial effusion Hydralazine: lupus like syndrome



Hydralazine: Eclampsia



* Caused by accumulation of Kinins, possibly due to activation of arachadonic acid pathway. Kinins are degraded by ACE, but in absence of ACE activity, they increase.



Nephrology



Treatment Patients with low Gleason score may be put on a watchful wait. Those with high score or very aggressive disease may have to undergo radical prostatectomy and radiation therapy. In metastatic prostatic cancer the initial treatment of choice is LHRH agonist. But before this, one week of antiandrogen should be given to prevent initial flareup. For pain alleviation, due to metastasis, external beam radiation therapy is required. Prostatic surgery is related to high incidence of incontinence, impotence, and retrograde ejaculation.



PHARMACOLOGY '99er'-Diuretic and hypokalemia- suspect hypokalemia in patients on diuretics who present with abdominal problems. Therefore, K+ replacement is necessary to treat ileus in such scenario. '99er'-ACE Inhibitor therapy- on initiation may be associated with an initial decline in renal function and slight increase in serum creatinine. Marked increase in serum creatinine after ACE inhibitor therapy is started indicates renal artery stenosis.
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'99er'-Trimethoprim - can decrease creatinine secretion, without increasing BUN. Therefore, it leads to increased serum creatinine. Isolated increase in serum creatinine also seen with cimetidine and probenecid. '99er'-Uretheral diverticula- may develop secondary to maternal birth trauma or instrumentation of uretheral tract. It presents with post void dribbling, dysuria, and dyspareunia and is best diagnosed with cystourethroscopy/cystoscopy. A voiding cystourethrogram should be performed before surgery in these patients. '99er'-Investigations and malignancy- Cystoscopy is gold standard for bladder malignancy and is also useful for prostate malignancy. Ultrasonography should be initially used if renal mass is suspected. Intravenous pyelography is good in detecting malignancy of upper urinary tract but is contraindicated in renal failure. '99er'-Priapism- is a condition in which the erect penis does not return to its flaccid state (despite the absence of both physical and psychological stimulation) within about four hours of start of erection. Initial treatment is conservatory with ice packs. Then α adrenergic agonist like phenylepherine injection may be used.



Chapter
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Respiratory System



• Static lung compartments: Pulmonary ventilation function needs to be measured under static conditions



for the determination of lung volumes. Lung volumes help in diagnosing and determining the severity of restrictive lung diseases. Various lung volumes which are measured are: – Tidal volume (TV): Volume of gas breathed in or out during normal respiration. – Expiratory reserve volume (ERV): Additional volume of gas that can be breathed out after the end expiratory level of normal breathing. – Residual volume (RV): Volume of gas remaining in the lungs after forced maximal expiration. – Inspiratory reserve volume (IRV): Maximum volume of air that can be inspired in addition to the tidal volume. – Vital capacity (VC): Volume of gas exhaled with maximal forced expiration. – Total lung capacity (TLC): Volume of gas in the lungs after maximal inspiration.



• Airflow: Here air movement and its flow, in and out of the lungs are measured. Abnormal values of these indices point to obstructive lung diseases. Flow rates that are measured are: – Expiratory flow rate-ratio of forced expiratory volume in 1 second to forced vital capacity (FEV/ FVC). This ratio is decreased in obstructive diseases and increased in restrictive diseases.



• An FEV1/FVC ratio < 70% indicates obstruction • An FVC < 80% is consistent with restriction – Forced expiratory flow (FEF 25%-75%)- between 25 and 75% of expiration, also called midmaximal flow rate (MMFR) Any test value 110% of predicted is consistent with air trapping.



PULMONARY FUNCTION TEST (PFT) PFT measures the mechanical function of the lung, chest wall, and respiratory muscles by assessing the total volume of air exhaled from a full lung (total lung capacity) to an empty lung (residual volume). PFTs are used to establish baseline lung function and to detect and categorize pulmonary disease into : • Obstructive disease—COPD, asthma, bronchiectasis • Restrictive disease—obesity, kyphosis, inflammatory and fibrosing lung disease, interstitial lung disease. PFTs also help to assess disease severity, monitor treatment therapy effects and are also useful in posttreatment lung function evaluation.



PFTs Measure



Respiratory System • Alveolar membrane permeability: Measured by the diffusing capacity of a gas (DLCO), assesses diseases that affect alveolar membrane. Defect in membrane permeability is seen in all interstitial disease which present with restrictive features as well as emphysema, which being an obstructive disease still shows defect in permeability as the disease progresses. Table 6.1 TLC Asthma COPD Extrathoracic restriction Fibrotic disease



FEV1/FVC



DLco



Normal



↓



Normal to ↓



↑ ↓



↓ Normal



Normal to ↓ Normal



↓



Normal to ↑



PTFs in Common Diseases End Organ Oxygen Delivery Delivery of O2 to organs and tissue depends chiefly on two factors: – Cardiac output – Hb level and its saturation This is so because cardiac output determines the amount of blood being delivered to tissue and Hb is the main oxygen delivery vehicle. A small amount of O2 is also delivered dissolved in plasma. This arterial oxygen tension is measured in terms of partial pressure (PaO2), which depends on the fractional composition of O2 in inspired air. This dissolved O2 amounts to so small part of total O2 content that there will be minimal change in oxygen delivered to tissue even if patient is given 100% O2. Therefore to ensure proper O2 delivery to tissues in a critical patient, maintenance of cardiac output and Hb level to near normal level is very vital. Though PaO2 in itself might not be a very useful lab value, finding the alveolar-arterial gradient (PAO2-PaO2 gradient) is a useful calculation in the assessment of oxygenation. It is calculated by the following formula: PAO2-PaO2 gradient = (150 - 1.25 x PCO2) - PaO2 In normal young patients it is 5 and 15 mm Hg. It increases with all causes of hypoxemia except hypoventilation, as in morphine overdose and high altitude.



HYPOXIA It is defined as a room air O2 saturation of < 88%/ PaO2 < 55 mm of Hg on arterial blood gases (ABG). Hypoxia is
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caused due to various causes and knowledge about the cause is necessary before treating the hypoxia. • Ventilation-perfusion (V/Q) mismatch: – Respond to oxygen therapy – ↑ PAO2-PaO2 gradient – Seen in asthma, COPD, pneumonia • Hypoventilation – Responds to oxygen therapy – Normal PAO2-PaO2 gradient – Usually seen in oversedation by medication • Shunt physiology – Typically does not respond to oxygen therapy – ↑ PAO2-PaO2 gradient – In ARDS, massive pulmonary embolus, patent ductus arteriosus, patent foramen ovale. • High altitude – Responds to oxygen therapy – Normal PAO2-PaO2 gradient • Decreased diffusion – May respond to oxygen therapy – DLco is very low – ↑ PAO2-PaO2 gradient – In interstitial lung disease In all hypoxic patients, room air O2 saturation of > 90% and PaO 2 >60 mm of Hg should be tried and maintained.



CYSTIC FIBROSIS (CF) It is an autosomal recessive disorder and is the most common genetic disease in US and in Caucasian population. It occurs due to mutation in CFTR gene that leads to defect in sodium and chloride membrane transport. This defect leads to dysfunction of exocrine glands and also effects cilia and their motion.



Clinical Features Patient with CF may present in infancy with meconium ileus or intussusceptions. As patient grows up he may present with recurrent pulmonary infection, chronic/ recurrent dry cough that becomes productive later, sinusitis, hemoptysis, dyspnea on exertion, chest pain, bronchiectasis, features of pancreatic insufficiency like malabsorption, steatorrhea, diabetes etc. In adulthood, males may show aspermia and women have miscarriages. Patients are susceptible to pseudomonal and staphylococcal infections. On examination patient shows wheezing, crackles, failure to thrive and short stature.
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Diagnosis Sweat chloride test- positive if > 60 mEq/L (under age 20) or > 80 mEq/L (beyond 20). Genetic testing can confirm the presence of gene mutation.



Treatment There is no specific treatment to cure CF. Symptomatic treatment includes: • Pancreatic enzymes supplementation • Bronchodilators • Mucolytics- DNase • Chest physiotherapy • Fat soluble vitamin supplementation • Chronic antibiotics- including inhaled tobramycin to cover pseudomonas • Bilateral lung transplant is the last resort



SOLITARY PULMONARY NODULE Radiographically, a nodule is defined as a lesion smaller than 3 cm. Almost one third of all solitary nodules are malignant and the dilemma faced by a clinician upon its discovery stems from the previous fact-to find out whether the lesion is malignant or benign. The first thing to be done is to ask for any previous X-ray that patient has because a comparison with previous known status might be diagnostically helpful. Table 6.2 Feature



Benign



Malignant



Calcification



Present (popcorn in hamartoma, bull’s eye in granuloma) < 2 cm Smooth borders



Absent (only in 10%- stippled/ eccentric)



Size Margin Growth on serial imaging 2 years apart Age



Usually > 2 cm Spiculated, irregular No growth or very Slow to fast growth fast growth Young (


Old (>50)



• In low-risk patient with no history of malignancy, non smokers or < 35 years of age with calcified nodule; follow up with chest X-rays every 3 months for 2 years is recommended. Follow up can be stopped if there is no change in lesion up to 2 years. Think of following diagnosis in the given conditions:



– Immigrant: TB-do a skin test – Southwest US: Coccidioides immitis – Exposure to bird droppings, cave explorer, or Ohio/Mississippi river valleys (Midwest): histoplasmosis – < 35 years with no above risk factors: Hamartoma • In high-risk patients with prior diagnosis of cancer, > 50 years old with history of smoking and non calcified nodule may likely have cancer. These patients should undergo open-lung biopsy and nodule removal at the same time.



Treatment Start by looking at old radiographs to determine age and change in size. Lesion with more than one malignant feature should be further evaluated. A PET scan should be done to determine if the lesion is metabolically active. A –ve PET scan can be followed with serial studies and if PET scan is +ve, surgical resection is preferred.



PLEURAL EFFUSION It is an abnormal accumulation of fluid in the pleural space.



Clinical Features Patient usually is short of breath and may also be complaining of pleuritic chest pain. Few patients are asymptomatic or have symptoms of underlying disease like CHF, cancer, pneumonia. Exam may reveal diminished breath sounds, decreased tactile fremitus and dullness to percussion. If the effusion is small, pleural friction rub is the only finding at examination. Large effusion may create acoustic conditions for transmission of bronchial breathing and egophony.



Diagnosis Every patient with pleural effusion should undergo thoracocentesis if its >10 mm thick (about 100 ml) on CXR. An effusion is termed transudative if all three conditions are met, else it’s exudative (Table 6.3). A pleural fluid leukocyte count>50,000, and a low pH constitute a complicated parapneumonic effusion. Such collections tend to loculate and form adhesions if not drained immediately.



Treatment Thoracocentesis is both diagnostic and therapeutic if effusion is >10 mm thick (about 100-200 ml) on CXR. The



Respiratory System Table 6.3



Cause



Features



Transudative effusion



Exudative effusion



Systemic; increased hydrostatic pressure or decreased oncotic pressure Usually bilateral with equal effusion < 200 < 0.6



Local; inflammation, cancer, TB, pulmonary infarct



LDH effusion LDH effusion/ serum Protein effusion/ < 0.5 serum Management No further evaluation; treat underlying condition



Unilateral > 200 > 0.6 > 0.5 Treat depending upon volume and symptoms



proper placement of needle is at the superior edge of seventh rib (to prevent damage to neurovascular bundle in inferior edge) and posterior axillary line. If effusion is < 200 ml then thoracocentesis should be done under ultrasound guidance. Chest tube drainage is indicated when pleural fluid. • WBC count > 100,000 or frank pus (empyema) • Glucose < 40 • pH < 7.0
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iatrogenic, or spontaneous. Spontaneous PTX can occur due to underlying pulmonary pathology like COPD or CF.



Clinical Features Typically presents with sudden shortness of breath along with pleuritic chest pain. There may be hypotension and cyanosis. On examination there may be tachypnea, tympany on percussion on side involved, distended neck veins, ↓ tactile fremitus, ↓ breath sounds and tracheal deviation towards the unaffected side. Tension pneumothorax—this emergent type of PTX develops when defect in chest wall acts as a one-way valve, which leads to drawing in and trapping of air with in pleural space. This results in rapid decompensation, hypotension, and circulatory collapse leading to development of shock. Patient will also show tachycardia and ↓CVP. It is seen usually in penetrating trauma (most common), COPD, and positive pressure breathing. When tension PTX is suspected, do not wait for imaging. Insert a needle to decompress the chest and then insert a chest tube to relieve the building up pressure on the lung.



Diagnosis Patient has typical presentation in typical settings.



Chest X-ray Complications • An untreated pleural effusion may quickly become infected and turn into empyema. • With time effusion may become loculated and require video assisted thoracoscopy (VATS) drainage or surgical decortications. • The major complications of thoracocentesis include bleeding and pneumothorax. ‘99er’- Pulmonary hypertension- It’s defined as mean pulmonary arterial pressure >25 mm Hg at rest and > 30 mm Hg with exercise. Patient presents with dyspnea on exertion. Chest X-ray shows enlargement of pulmonary arteries, enlargement of the right ventricle. EKG shows right axis deviation. Untreated pulmonary hypertension leads to Cor pulmonale. Treatment of primary pulmonary hypertension is by anticoagulants (warfarin with INR >2) and oral vasodilators.



It shows a distinct lack of lung markings within PTX along with collapse of lung on that side. Tracheal deviation is present. But X-ray results should not be waited for as it requires an immediate treatment.



Treatment If the PTX involves < 30% of pleural space, than it may be managed simply with supplemental oxygen and observation. The most appropriate immediate treatment involves needle thoracostomy at the second intercostal space. Larger PTX require insertion of chest tube in fifth intercostal space. Treat pain with morphine and NSAIDs. For patients with recurrent PTX, consider pleurodesis. ‘99er’- Catheterization of subclavian vein may lead to traumatic pneumothorax due to puncture of the lung.



ATELECTASIS PNEUMOTHORAX (PTX) Air becomes trapped in the pleural space. It can be a medical emergency. Pneumothorax may be traumatic,



It is defined as collapse of part or the entire lung, seen most commonly in the immediate postoperative period. It occurs secondary to poor inspiration or lack of coughing
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during this time. Other things that can lead to atelectasis include mucous plug, tumor, or foreign body.



Clinical Features In the chronic phase patients may be asymptomatic with only X-ray abnormalities, but acutely it may present with tachycardia, dyspnea, fever, and hypoxemia.



Diagnosis Typical history in post operative period points toward atelectasis development. X-ray is very useful modality for the diagnosis.



Chest X-ray The atelectatic lobe appears to be densely consolidated and smaller than the normal lobe on X-ray. In massive atelectasis, a mediastinal shift to the involved side can be seen. Typical features on X-ray according to lobe involvement are: 1. Upper lobe: Tracheal deviation to the affected side. 2. Lower lobe: Elevation of the corresponding part of the diaphragm.



Treatment Bronchoscopy with subsequent removal of mucous plugs is the treatment of choice for spontaneous atelectasis. It is important to induce deep breathing and stimulate coughing in post operative phase to prevent atelectasis. Incentive spirometry, minimal narcotics, early ambulation and pulmonary toilet are also effective modalities. To prevent postoperative pulmonary complication in smokers, smoking should be stopped preoperatively. ‘99er’- The most common cause of post operative fever in first 24 hour is atelectasis.



OBSTRUCTIVE DISEASE Asthma It is a chronic inflammatory disorder of the airways characterized by airway hyperreactivity/bronchial hyperresponsiveness and obstruction, which may be completely or partially reversed with or without specific therapy. It is one of the most common chronic diseases worldwide and is the most common cause of hospitalization of children in the United States. Airflow obstruction can be caused by a variety of changes, including:



• • • •



Acute bronchoconstriction Airway edema Chronic mucous plug formation Airway remodeling ‘99er’- Cough induced by forced expiration is characteristic of airway hypersensitivity. Therefore asthma is sometimes seen in COPD. Asthma cab be: • Intrinsic /idiosyncratic: Occurs in nonallergic patients due to non immunologic stimuli such as infections, exercise, emotional upset, irritating inhalants and cold air etc. The asthma attacks are severe, and prognosis is less favorable. • Extrinsic/allergic/atopic: Occurs because of sensitization. There is a positive family history of allergic disease. It is precipitated by allergens and patient might present with classic ‘atopic triad’ of allergic rhinitis, wheezing, and eczema. Prognosis is good. Many patients have features of both types. Factors that may precipitate an attack of asthma include: • Respiratory infections: Especially viral, are the most common stimuli to cause asthma attacks. RSV in young children and rhinoviruses in adults are the major causes. • Pharmacologic stimuli: Very important in some cases, and the most common etiologic agents associated with asthma exacerbation are aspirin, β-blockers, and coloring agents such as tartrazine. • Environmental allergens: Like house dust mites, animal allergens (especially cat and dog), cockroach allergens, and fungi are most commonly reported. • Exercise: Exercise can trigger an early asthmatic response. Factors that contribute to exercise induced asthma (EIA) symptoms include the following: – Exposure to cold or dry air – Duration and intensity of exercise – Coexisting respiratory infection • Emotional factors: In some individuals, emotional upsets clearly aggravate asthma. • Gastroesophageal reflux (GER): The presence of acid in the distal esophagus, mediated via vagal or other neural reflexes, can significantly increase airway resistance and airway reactivity. • Aspirin triad/Samter’s triad: Some patients suffer from aspirin allergy, nasal polyps and asthma, a condition known as the aspirin triad. Aspirin allergy can develop later in life, even when previously well tolerated. It usually starts with perennial vasomotor rhinitis; later, asthma appears that occurs with



Respiratory System minimal ingestion of aspirin. There is significant cross reactivity between aspirin and NSAIDs. Patients can be desensitized by daily administration of aspirin. Oversecretion of leukotrienes and their activation of mast cell is the mechanism by which aspirin causes this triad and that’s why leukotriene inhibitor are so effective in its treatment. • Nocturnal asthma: During night pulmonary functions are at their lowest level because circulating blood levels of epinephrine and cortisol – which protect the body against asthma – are at their lowest levels.



Clinical Features Symptoms of asthma typically may include wheezing, coughing, shortness of breath and chest tightness. During an acute episode clinical manifestations vary according to the severity. • Mild: patients may be breathless after physical activity such as walking. They can talk in sentences and lie down. Patient has slight tachypnea, tachycardia, prolonged expirations, and mild, diffuse wheezing and dry cough. • Severe: Patients are breathless during rest, are not interested in feeding, sit upright, talk in words (not sentences), and are usually agitated. Use of accessory muscles of respiration, diminished breath sounds, loud wheezing, hyper-resonance (increased vocal fremitus), and intercostal retraction are noted in these severe cases. Very severe asthma may lead to fatigue, diaphoresis, pulsus paradoxus, inaudible breath sounds, decreased wheezing, cyanosis, bradycardia. Presence of these features also indicates poor prognosis. • Nocturnal asthma: The majority of these attacks occur between midnight and 8 am, peaking on average around 4 am. Patients sometimes presents only with cough or wheezing. A history of tightness or pain in the chest may be present with or without other symptoms of asthma. Such symptoms are also seen in exercise induced asthma. • Exercise induced asthma (EIA): Wheezing may be present after exercise. Cough, as in nocturnal asthma, may be the only symptom sometimes. The diagnosis of exercise induced asthma can be confirmed with the exercise challenge. These patients generally develop a refractory period, during which a second exercise challenge does not cause a significant degree of bronchoconstriction. ‘99er’- Not all that wheezes is asthma: We should rule out foreign body aspiration, laryngeal spasm/irritation, CHF, GERD, bronchiolitis, cystic fibrosis.
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‘99er’-Think of allergic rhinitis in a patient with chronic cough.



Diagnosis Apart from clinical history, tests used to reach diagnosis are: • PFTs: Show an obstructive pattern that typically reverses with bronchodilation (↑ in FEV1 or FVC by 12% or 200 ml). Sometimes the PFTs may be entirely normal because asthma is reversible and episodic; in this case a provocative challenge may be performed with methacholine or cold air, which typically shows a decrease in FEV1/FVC or FEF 25-75% of 20%. A negative methacholine test excludes asthma. As a preliminary evaluation for EIA, perform PFTs in all patients with exercise symptoms to determine if any baseline abnormalities are present. ‘99er’ PFT results are not reliable in patients younger than 5 years and in them impulse oscillometry system may be used for confirming the diagnosis. • Chest X-ray: Flattening of diaphragm with other nonspecific findings. But it may be helpful in ruling out acute infection as the cause of an acute attack. • Arterial Blood Gas (ABG): In the acute phase typically show: – ↑ in pH – Normal/↓PaO2 – ↓ in arterial PaCO2 In severe asthma or status asthmaticus there will be a – ↓ PaO2 – ↑ PaCO2 – ↓ pH A normal PaCO2 may indicate respiratory muscle fatigue in an acute asthmatic patient. This means that patient is tiring out and is about to crash. • Allergy skin testing: Useful adjunct in individuals with atopy. Most commonly done by radioaller-gosorbent test (RAST) • Methacholine- or histamine-challenge testing: Bronchoprovocation testing with either methacholine or histamine is useful when PFT findings are normal or near normal, especially in patients with intermittent or exercise-induced symptoms. • Peak-flow monitoring: It is designed for ongoing monitoring of patients with asthma because the test is simple to perform and the results are a quantitative and reproducible measure of airflow obstruction. It can be used for short-term monitoring, exacerbation management, and daily long-term monitoring. Results can be used to determine the severity of an exacerbation and to help guide therapeutic decisions.
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Treatment Table 6.4: Clinical classification and treatment of asthma



Day time symptoms Night time symptoms Variation in PEFR Treatment



Mild intermittent



Mild persistent



Moderate persistent



Severe persistent



< 2/week



> 2/week but 


Daily



< 2/month



> 2/month



> 1/week



Continuous and frequent (daily) More frequent



< 20% No daily medication. PRN short-acting bronchodilators in the form of inhaled β2-agonists.



20-30% Low dose inhaled steroids.PRN short acting bronchodilator.



> 30% Low to medium dose inhaled corticosteroids + long acting inhaled β2 agonist. PRN short acting bronchodilator.



Quick relief drugs • β adrenergic agonist inhalers: Like salbutamol, terbutaline, albuterol are the mainstay of treatment in acute chronic asthma. Salmeterol (long-acting type of albuterol) is effective in nocturnal cough and exerciseinduced asthma. Adrenergic agonists must be used with caution in patients who have coexisting cardiovascular disorders, hypothyroidism, diabetes mellitus, hypertension, and coronary insufficiency. Their most common side effect is tremor. • Anticholinergic drugs (ipratropium bromide): It is useful in cases where β adrenergic agonists and theophylline use is not preferred as in heart disease patients. • Aminophylline, theophylline: frequently used in acute attacks, though not that effective as short acting adrenergic agonists. They are sometimes of benefit in chronic management, especially in patients with nocturnal cough. Long-term control treatment • Inhaled corticosteroids are the mainstay of chronic asthma treatment. Inhaled corticosteroids are indicated before oral steroids. Not much useful in EIA. Side effects of inhaled corticosteroids include oral candidiasis, weight gain, hypertension, glaucoma, cataracts, diabetes, muscle weakness, and osteoporosis. • Mast cell stabilizers (cromolyn sodium, nedocromil): are first-line chronic treatment in children. Useful for EIA treatment and prophylaxis. • Leukotriene modifiers(Zileuton): Inhibit 5-lipoxygenase, the enzyme involved in leukotriene production • LTD4 receptor antagonists (Zafirlukast and montelukast): In severe asthma resistant to maximal doses of inhaled



> 30% High dose inhaled corticosteroids+ long acting inhaled β2 agonist.Possible PO steroids.PRN short acting bronchodilator.



steroids and as a last resort before using chronic systemic steroids. Acute exacerbation of asthma should be treated with: • Short acting β agonist. • Systemic corticosteroids like methylprednisolone/ prednisone. • Begin inhaled corticosteroids as well • Close monitoring with peak flows and adjust therapy accordingly ‘99er’- Children with frequent exacerbation: Keep a peak flow meter at home and follow exacerbations with peak flow measurements. Call physician when values start to drop so that early treatment can be initiated.



CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD) Patients typically have symptoms of both chronic bronchitis and emphysema.



Chronic Bronchitis Patients with chronic bronchitis have productive cough for most days of a 3-month period for at least 2 consecutive years.



Emphysema Patients have abnormal permanent dilation of air spaces distal to the terminal bronchioles along with destruction of cartilage. The shared characteristic of both these condition is their irreversible obstruction of the airway that also sets them apart from asthma.



Respiratory System



Smoking and COPD The most common and most important etiological factor associated with pathogenesis of COPD is cigarette smoking with 80-90% of COPD patient having history of cigarette smoking. The reduction of FEV 1 (the best predictor of survival) in a COPD patient is co-related to the number of pack years. Other factors leading to COPD are airway infection, air pollution, allergies (chronic bronchitis) and α antitrypsin deficiency (emphysema)



Clinical Features COPD patients present with a combination of signs and symptoms of chronic bronchitis and emphysema. Symptoms include worsening dyspnea, progressive exercise intolerance, and in severe state even alteration in mental status. Depending on the dominant disease, patient can also show some features of the particular disease like • Chronic bronchitis group: – Productive cough with progression over time to intermittent dyspnea – Frequent and recurrent pulmonary infections – Progressive cardiac/respiratory failure over time with edema and weight gain • Emphysema group: – A long history of progressive dyspnea with late onset of nonproductive cough – Eventual cachexia and respiratory failure. Signs seen on physical examination, depending on the disease are: Chronic bronchitis (blue bloaters) • Frequent cough and expectoration are typical. • Patients may be obese. • Accessory respiratory muscles use. • Coarse rhonchi and wheezing. • Patients may have signs of right heart failure such as edema and cyanosis. ‘99er’-Distinguish COPD from CHF: By peak expiratory flow. If patients blow 150-200 ml or less, they are probably having a COPD exacerbation; higher flows indicate a probable CHF exacerbation. Emphysema (pink puffers) • Typically have little or no cough or expectoration. • Patients may be very thin with a barrel chest. • Breathing may be assisted by pursed lips and use of accessory respiratory muscles; they may adopt the tripod sitting position. • The chest may be hyper resonant, and wheezing may be heard; heart sounds are very distant.
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Complications • Secondary erythrocytosis due to chronically low PaO2. • Development of pulmonary hypertension, which may further lead to cor pulmonale • Hypoxemia with nocturnal desaturation • Chronic ventilatory failure and CO2 retention (early chronic bronchitis and late emphysema).



Diagnosis Chest X-ray: Emphysema shows hyperinflation of bilateral lung fields with diaphragm flattening and small heart size. PFT: It is the diagnostic test of choice. Features seen are: – ↑ FEV/FVC ratio – ↓ FEF25-75% – ↑ RV and TLC – ↓DLco (only in emphysema) ‘99er’- ↓RV and TLC; with an elevated RV: TLC ratio which indicates a predominant increase in RV is characteristic of emphysema.



Treatment Smoking cessation is the most important therapeutic intervention and the only definite means of slowing progression. The only two modalities that can decrease mortality in patients with COPD are home oxygen and smoking cessation.



Smoking Cessation The transition from smoking to not smoking occurs in 5 stages: precontemplation, contemplation, preparation, action, and maintenance. Smoking intervention programs include self-help group, physician-delivered, workplace, and community programs. Successful cessation programs usually employ the following resources and tools: patient education, a quit date, follow-up support, relapse prevention, advice for healthy lifestyle changes, social support systems, and adjuncts to treatment like nicotine replacements with intradermal nicotine patches or drugs like Bupropion. Home oxygen therapy is given to patients with hypoxemia [PaO2 < 55 mm Hg (< 59 for cor pulmonale patient) or saturation 
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admit and treat the patient for the low lab values. Remember- treat the patient, not the lab values. ‘99er’- As a rough rule of thumb and guidelines, prepare to intubate any patient with PaCO2 > 50 mm of Hg or PaO2 < 50 mm of Hg, especially if pH in either situation is < 7.30 while the patient is breathing room air. ‘99er’- Unless patient is crashing rapidly, a trial of oxygen by nasal cannula is given first. If the patient is too tired or this approach fails, consider intubation.



airways that results from destruction of bronchial elastic and muscular elements, most often secondary to an infectious process. Any disease that compromises defense mechanism of lungs like immotile cilia syndrome or cystic fibrosis and hence predisposes it to recurrent infections lead to a more diffuse kind of bronchiectasis. ‘99er’-Kartagener syndrome: Ciliary dyskinesia presenting with situs inversus and sinusitis.



Clinical Features Acute COPD Exacerbation • Administer O2 to maintain proper saturation. The goal is to maintain a PaO 2 of 60 mm Hg, or arterial saturation of approximately 90%. • Check X-ray to look for causes of exacerbation • Start inhaled β adrenergic agonists (albuterol) and anticholinergics (ipratropium) • Systemic steroids (prednisone) should be tapered over 3-7 days. • Antibiotics: covering Haemophilus influenza, moraxella and pneumococcus (macrolides/ quinolones). • Continuous positive airway pressure (CPAP) may also be given if required and possible.



Drugs used in Non-emergent COPD Management Include • β2-adrenoceptor agonists: Nowadays these are firstline therapy for COPD, both for acute exacerbations and for nonacute treatment. Bronchodilators are given on an as-needed basis or on a regular basis to prevent or reduce symptoms. • Anticholinergics (short acting-ipratropium; long acting-tiotropium): Have an important role in the acute treatment of COPD exacerbations. Anticholinergic agents can be used synergistically with β adrenergic agonists in patients with COPD. Both are preferably given via inhaled route. • Corticosteroids: Inhaled corticosteroids do not have a major role in long running disease. • Methylxanthines: No real role in the acute exacerbation of COPD, except to increase the risk of adverse effects. • Vaccination: Against pneumococcus every 5 years and yearly for influenza. Some experts also consider the H. influenzae vaccine mandatory.



Patient often present with chronic productive cough with the sputum being purulent, copious and foul smelling. Patient may also give a history of recurrent pneumonias (especially Pseudomonas), hemoptysis, sinusitis or immune deficiencies. On physical examination there may be wheezes or crackles.



Diagnosis Apart from history and examination, hematological studies might show secondary polycythemia due to chronic hypoxia.



Chest X-ray No finding in initial course of disease but in later stage cysts and typical ‘tram tracking’ due to crowding of bronchi may be seen.



High-resolution CT (HRCT) It is the best noninvasive test to detect bronchiectasis.



Treatment One of the most important goals in its treatment is to improve the drainage of bronchi and clear the secretions. It can be achieved by chest physical therapy, postural drainage, and bronchodilators.



Antibiotic Therapy During mild symptoms patient can be treated by rotating antibiotics amoxicillin, amoxicillin/ clavulanic acid, or trimethoprim sulfamethoxazole. IV antibiotics like ceftazidime, quinolones, or aminoglycosides should be used if patient presents with severe symptoms.



BRONCHIECTASIS



Surgical Therapy



It results in the abnormal and permanent distortion/ dilation of one or more of the conducting bronchi or



For patients with localized bronchiectasis with adequate pulmonary functions or in massive hemoptysis.



Respiratory System



Vaccination Yearly influenza and every 5 yearly pneumococcal vaccination to be given to all patients with bronchiectasis.



INTERSTITIAL LUNG DISEASE Idiopathic Pulmonary Fibrosis It is an inflammatory lung disease of unknown origin that causes lung fibrosis and restrictive lung disease.



Clinical Features Progressive exercise intolerance and dyspnea are seen most commonly. Examination shows coarse dry crackles on auscultation. This disease characteristically involves only the lung and has no extrapulmonary manifestations except clubbing.



Diagnosis • PFTs: Show a restrictive process. • Bronchoalveolar lavage: Nonspecific findings other than an increase in macrophages. • CXR: Show a reticular or reticulonodular disease • CT: Shows ground glass appearance.



Treatment Steroids along with/without azathioprine.



SARCOIDOSIS It is idiopathic systemic disease characterized histologically by the presence of noncaseating granulomas in the lung and other organs. Other lesions seen in sarcoidosis are uveitis, erythema nodosum, lymphadenitis, interstitial fibrosis, rheumatoid arthritis, gammaglobulinemia etc. It is more commonly seen in black population. There are two distinct sarcoid syndromes with acute presentation: 1. Lofgren syndrome: Erythema nodosum, arthritis, and hilar adenopathy. 2. Heerfordt-Waldenstrom syndrome: Fever, parotid enlargement, uveitis, and facial palsy.
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skin (granuloma, or erythema nodosum), lymph nodes, eye (uveitis), peripheral nerve, joints (arthritis of knees and ankles), kidney, heart, liver; pulmonary involvement is most common, which usually presents as hilar and left paratracheal adenopathy and respiratory symptoms that are due to interstitial lung disease of diffuse granulomatous inflammation and scarring and include dyspnea, non productive cough and wheezing. Patient may typically present with fever, malaise, weight loss also.



Diagnosis It is usually a diagnosis of exclusion. Patient with sarcoidosis may show skin anergy. On the mandatory ophthalmic examination, for any sarcoidosis patient, it may show uveitis or conjunctivitis.



Lab Findings • Hypercalcemia or hypercalciuria: Observed due to increased circulation of vitamin D produced by macrophages. • Angiotensin-converting enzyme (ACE) levels: Elevated. ACE levels are nonspecific but can be used to follow the course of the disease. • Liver function tests: Found abnormal in some patients if liver is involved.



PFTs May be normal or show a restrictive pattern.



Chest X-ray Findings are graded into grades 0-3 (the stages are not progressive), which include: • Grade 0: Normal X-ray. • Grade 1: Bilateral hilar adenopathy without parenchymal abnormality • Grade 2A: Hilar adenopathy with reticulonodular parenchyma, • Grade 2B: Reticulonodular parenchyma alone with no lymph node enlargement • Grade 3: Honeycombing of bilateral lung fields. The definitive diagnosis is biopsy and histological examination of involved area, which show noncaseating granulomas.



Clinical Manifestation Sarcoidosis is usually discovered in a completely asymptomatic patient, in the form of hilar adenopathy on a chest X-ray. Though a systemic disease that can affect



Treatment Steroids (prednisone)are mandatorily given to sarcoidosis patient who present with uveitis, hypercalcemia, or
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sarcoidosis involving the CNS. Steroids can also be given in case of an organ failure. ‘99er’-Presence of peripheral nerve disease, erythema nodosum, and hepatic compromise in a patient points towards the diagnosis of Sarcoidosis. Therefore next step should be X-ray as 90% have hilar lymphadenopathy.



PNEUMOCONIOSIS



ASBESTOSIS Pulmonary fibrosis caused by asbestos inhalation is called asbestosis and is seen in mining, milling, foundry work, shipyards, or the application of asbestos products to pipes, brake linings, insulation, and boilers.



Clinical Features



These pulmonary diseases are occupational diseases, characterized by nonneoplastic granulomatous and fibrotic changes of the lungs after the inhalation of inorganic substances such as coal dust, asbestos, or silica. Usually pneumoconiosis appears 20-30 years after constant exposure to offending agents. Of all the pneumoconiosis, silicosis is the most common in the United States and most often occurs in people working in fields involving high exposure to dust. History is of primary importance in assessing possible occupational lung diseases.



Dyspnea upon exertion is the most common symptom and worsens as the disease progresses. Patients also have reduced exercise tolerance, cough and wheezing (especially among smokers), chest wall pain, and ultimately may go into respiratory failure. Rales are the most important finding during examination. Many cancers are associated with asbestos exposure, the most common being bronchogenic carcinoma (adenocarcinoma or squamous cell carcinoma). Pleural or peritoneal mesotheliomas are also associated with asbestos exposure but are not as common as bronchogenic cancer.



Clinical Features



Diagnosis



Patient may be initially asymptomatic or present with dyspnea, cor pulmonale, and clubbing. Gradually lung functions keep on worsening. If the disease is advanced, cor pulmonale may be found with associated right ventricular heave, large A waves, hepatomegaly, and peripheral edema.



It is based upon three features: 1. reliable exposure history with an appropriate latency period 2. evidence of fibrosis by radiographs 3. absence of other causes for interstitial fibrosis



Diagnosis PFTs Show a restrictive pattern with a decreased DLco. Hypoxemia is evident with an increased PAO2-PaO2 gradient.



Chest X-ray May show various features like small irregular opacities, interstitial densities, ground glass appearance, and honeycombing.



CT Lesions appear as small, discrete nodules that have a predilection for the posterior portions of the upper lobes. Various types of pneumoconiosis are coal worker lung pneumoconiosis (CWP), silicosis, asbestosis, bagassosis (due to exposure to molasses), etc.



PFTs In late stages typically show restrictive pattern.



Chest X-ray Typical findings include diffuse reticulonodular infiltrates, which are observed predominantly at the lung bases. Bilateral pleural thickening may be observed. Asbestosrelated pleural thickening more often involves the middle third of the pleura as opposed to the upper third affected by tuberculosis and the lower third damaged by empyema, trauma, or past pleurodesis therapy. A calcified pleural plaque located in the diaphragmatic pleura is a reliable indicator of asbestos exposure.



Lung Biopsy It is usually necessary for the diagnosis of asbestosis, in which the classic barbell-shaped asbestos fiber is found.



Respiratory System
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Treatment



PULMONARY EMBOLISM (PE)



Exposure should be minimized and smokers should be advised to stop smoking. No specific treatment is offered. ‘99er’–Mesothelioma: a cancer of mesothelial origin, manifests as plaque like thickening of pleura. They are mostly due to prior exposure to asbestos in shipyard work, mining, building and roof work etc.



It is a common and potentially lethal disease; unfortunately, the diagnosis is often missed because patients with PE present with nonspecific signs and symptoms. Various factors that may lead to PE are: • Venous stasis • Hypercoagulable states – Hypercoagulable states may be acquired or congenital. Factor V Leiden mutation causing resistance to activated protein C is the most common risk factor. – Primary or acquired deficiencies in protein C, protein S, and antithrombin III are other risk factors. The deficiency of these natural anticoagulants is responsible for 10% of venous thrombosis in younger people. ‘99er’- Factor V Leiden: Suspect in a patient with PE and history of recurrent unexplained DVT. • Immobilization: Leads to local venous stasis by accumulation of clotting factors and fibrin, and a thrombus is synthesized. • Surgery and trauma: Both surgical and accidental trauma predispose patients to venous thromboembolism by activating clotting factors and causing immobility. Fractures of the femur and tibia are associated with the highest risk, followed by pelvic, spinal, and other fractures. Severe burns carry a high risk of deep vein thrombosis (DVT) or PE. • Pregnancy: The mechanism of DVT is venous stasis, decreasing fibrinolytic activity, and increased procoagulant factors. • Oral contraceptives and estrogen replacement: The risk is of PE is proportional to the estrogen content and is increased in postmenopausal women on hormonal replacement therapy. • Malignancy: The neoplasms most commonly associated with PE, in descending order of frequency, are pancreatic carcinoma; bronchogenic carcinoma; and carcinoma of the genitourinary tract, colon, stomach, and breast.



SILICOSIS It is an occupational lung disease caused by inhalation of silica dust, seen in individuals who work in mining, quarrying, tunneling, glass industry, pottery making, and sandblasting.



Clinical Features Similar to other pneumoconiosis except the acute form of silicosis that leads to lung failure in months due to massive exposure.



Diagnosis Chest X-ray The usual findings are multiple, small (


Treatment There is no effective therapy for silicosis. Usually death may occur due to progressive respiratory insufficiency. ‘99er’-Silicosis and TB: Patients with silicosis should have yearly purified protein derivative (PPD) tuberculin testing; a patient with positive reactive PPD (>10 mm) should get isoniazid (INH) prophylaxis for 9 months.



Clinical Features Patient with risk factor typically presents with leg pain or swelling, sudden onset dyspnea, tachycardia, tachypnea and nonpleuritic chest pain. Mild fever and leukocytosis can be seen in setting of PE. Massive PE causes hypotension and syncope due to acute cor pulmonale, but
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the physical examination findings early in submassive PE may be completely normal. Fever, pleuritic chest pain, diaphoresis, and cough with or without hemoptysis are other clinical manifestations of PE along with cyanosis, loud P2 or S2, ↑ JVP, elevated LDH level, and right side failure signs on examination. In young patients, it may be confused with anxiety attacks and in old, with MI. ‘99er’-Think of PE in a postoperative patient with JVD and new onset RBBB.



Diagnosis ABG Shows primary respiratory alkalosis and - PAO2-PaO2 gradient.



Chest X-ray Usually is normal. It may show wedge shaped infarct (Hampton’s hump) and oligemia in affected lobe (Westermark’s sign).



ECG Will reveal an S wave in lead I, a Q wave in lead III and T wave inversion in lead III.



Ventilation Perfusion (V/Q) Lung Scan: This is the first test to do when considering the diagnosis of PE. Perfusion scan, involving tagged albumin being injected into a patient, evaluates perfusion defects. Patients with normal perfusion scans do not have PE and should not be treated. Ventilation scan, involving inhalation of a tagged gas that is distributed into the airways, scans lungs for ventilation defects. The pretest probability of PE helps determine the diagnostic utility of V/Q scans.



High-resolution Multidetector Computed Tomographic Angiography (MDCTA) Has now been considered as the preferred primary diagnostic modality and as the standard for making or excluding the diagnosis of pulmonary embolism. But it’s not widely available, but if available, it’s to be preferred over V/Q scan as the first modality.



Doppler Ultrasound Of the lower extremities are good tests to diagnose lower extremity DVTs and should be next step when probability



of PE after V/Q scan is low/intermediate. As almost all PEs arise from the proximal veins, these tests are used for the diagnosis of PE before considering the angiogram.



Pulmonary Angiogram The angiogram is the gold-standard test to diagnose PE and should be done in every case in which diagnosis is still not clear even after V/Q scan and Doppler ultrasound. It is never the first procedure to be performed in diagnosis. ‘99er’-Nitroprusside- abolishes the intrinsic ability of lungs to match ventilation with perfusion via vasoconstriction in relatively undeventilated area. Therefore, large areas of V/Q mismatch are created that result in often profound hypoxia. ‘99er’-Sudden onset of shortness of breath with clear lung is the clue to PE. (Diagnosis clincher). ‘99er’-Spiral CT is done if emboli are large and chest X-ray is abnormal. In that case it’s better than V/Q and preferred over it.



Treatment Immediate anticoagulation is mandatory for all patients suspected to have DVT or PE. Diagnostic investigations should not delay empirical anticoagulant therapy. Initial anticoagulation is performed with intravenous heparin, which slows or prevents the progression of DVT and reduces pulmonary emboli, but does not dissolve the existing clot. The patient should be started simultaneously on oral anticoagulation with warfarin (on day 1). After a therapeutic dose of warfarin is established, heparin is discontinued and warfarin therapy is maintained with an INR of 2.0-3.0. If PE is highly suspected clinically, and X-ray, ABG and EKG rule out other diagnoses, Heparin can be started without waiting for V/Q to confirm the diagnosis. In pregnancy give low molecular weight heparin (LMWH) for 6 months. In patients with documented large central PE (saddle PE) and hemodynamic instability, administer tPA along with heparin. If thrombolytic therapy is contraindicated, than embolectomy is treatment of choice. Patients with recurrent PE despite adequate anticoagulant therapy will need vena caval interruption with a Greenfield vena caval filter. Although this filter decreases the risk of PE, they are associated with higher risk of recurrent DVT. ‘99er’-Warfarin is a vitamin K antagonist that blocks formation of clotting factors II, VII, IX, X. Warfarin requires 36-72 h to reach adequate levels for anticoagulation effect because although factor VII is decreased first and thus the PT is elevated, the other factors that may be more important



Respiratory System for the antithrombotic effect have longer half-lives. Thus, heparin should be continued for at least 5 days because the maximal antithrombotic effect of warfarin therapy takes 5 days to work. Warfarin also inhibits the vitamin Kdependent synthesis of protein C. The side effects of warfarin include bleeding and skin necrosis (more common in protein C-deficient patients). There are teratogenic effects of warfarin such as skeletal defects as well as CNS toxicity. For these reasons warfarin should not be used in 6-12 weeks of gestation. ‘99er’-If placement of filter worsens the situation, thrombolytic therapy should be started.



ACUTE RESPIRATORY DISTRESS SYNDROME (ARDS) It is a diffuse pulmonary parenchymal injury associated with noncardiogenic pulmonary edema and resulting in severe respiratory distress and hypoxemic respiratory failure. ARDS usually occurs within 5 days of the initiating event, and > 50% will develop it within the first 24 hour. Smokers and cirrhotic patients are at an increased risk of ARDS. It may be precipitated by: 1. Infection: Pneumonia of any etiology (especially viral) and systemic sepsis (especially gram negative) and acute pancreatitis common cause in MLE). 2. Shock: Any type, particularly septic and traumatic shock. 3. Aspiration: Gastric contents, near drowning, and toxic inhalation. 4. Trauma: Pulmonary contusion, fat embolization, and multiple trauma. 5. Other: Systemic inflammatory response syndrome, pancreatitis, postcardiopulmonary bypass, massive blood transfusion, drug ingestion.



Clinical Features Patient presents with dyspnea, increased respiratory rate, and diffuse rales and ronchi on auscultation. It typically presents 12-48 hours following the initiating event; 3-4 days in acute pancreatitis. On examination patient shows cyanosis and moist skin, tachycardia, hyperventilation, increased work of breathing, agitation, lethargy followed by obtundation.



Diagnosis Chest X-ray Show diffuse interstitial or alveolar infiltrates; whiteout of both lung fields may be seen (diagnosis clincher).
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ABGs It is most important test and helps document hypoxemia. It shows ↓PaO2 and ↑ or normal PaCO2. PaO2/FiO2 ratio (FiO2 is fraction of inhaled O2 the patient is on) > 200 is consistent with ARDS.



Swan-Ganz Catheter Reveal normal cardiac output and normal capillary wedge pressure but increased pulmonary artery pressure.



Treatment Treat underlying disorder. Positive end-expiratory pressure (PEEP) is the pressure that expands collapsed alveoli in normal physiological situation in order to decrease high O2 requirement and prevent atelectasis. Physiologically its 5 cm of H2O but should be kept around 9 cm of H2O during initial ARDS treatment because increased O2 concentration will not be useful in ARDS. But still oxygen concentration should also be kept high and tidal volume should be set to lowest possible during treatment. Plateau pressure should not go beyond 30 cm of H2O because if it’s very high, it may increase the risk of barotraumas. When patient improves, FiO2 and PEEP should be decreased stepwise so as to maintain the patient at PaO2 > 60 mm of Hg and O2 saturation of > 90% and a normal or slight acidic pH for which a permissive hypercapnia (letting PCC2 rise) is also favored during treatment.



SLEEP APNEA Sleep apnea is defined as the cessation of airflow (>10 s) that occurs at least 10-15 times per hour during sleep. These episodes are characterized by oxygen desaturation and a pulmonary pressure increase. Daytime somnolence is mandatory for the diagnosis of sleep apnea. Systemic hypertension also occurs. When severe, sleep apnea will cause pulmonary hypertension and cor pulmonale. There are two main classes of sleep apnea: 1. Obstructive sleep apnea (OSA): It is characterized by recurrent episodes of upper airway collapse during sleep leading to intermittent hypoxia and recurrent arousal. It is associated with an increased incidence of pathologic outcomes, particularly stroke, if it is not treated. These people are usually obese with large neck circumference, have abnormal airways, snore excessively at night and also have excessive day time
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sleep. On examination they may be hypertensive, and may have retrognathia and large tonsil. It is best diagnosed by polysomnography (PSG) and severity is measured by apnea-hypopnea index (AHI), defined as number of apneas and/or hypopneas/hour of sleep. AHI > 5 is diagnostic of OSA. Patient should be encouraged to lose weight. Continuous positive air pressure (CPAP) is definitive treatment. Sometime surgery like uvulopalatopharyngoplasty may be required. 2. Central sleep apnea: Occurs in < 5% of patients with sleep apnea and is caused by inadequate ventilatory drive. Treatment is acetazolamide, progesterone, and supplemental O2.



Small Cell Carcinoma These are centrally located lesions. It is a rapidly growing lesion that metastasizes early to distant sites like adenocarcinoma and has poor prognosis, even if detected early. It’s most common cause of venacaval obstruction syndrome. This carcinoma is typically associated with various paraneoplastic syndromes like Eaton-Lambert syndrome, syndrome of inappropriate antidiuretic hormone (SIADH), etc.



Large-Cell Carcinoma It is a peripherally located lesion. It can metastasize to distant locations late in the course of disease and in early stages is associated with cavitation.



BRONCHOGENIC CARCINOMA



Clinical Features



It is the most common fatal cancer in the United States, accounting for 28% of all cancer deaths and has the distinction of being one of the few cancers with a continually rising mortality rate. Smoking is the most important etiologic factor linked to lung cancer and is responsible for as many as 85% of cases. All lung cancers are associated with smoking. The occasional nonsmoker who has lung cancer develops adenocarcinoma. The risk due to smoking is directly related to the number of packyears. Asbestos exposure increases the risk of bronchogenic carcinoma 75 times that in the nonexposed normal patients.



The most common symptom at the time of diagnosis is cough, weight loss, and dyspnea. Other associated symptoms include hemoptysis, chest wall pain, and repeated pneumonic processes due to postobstructive pneumonia. Presence of hoarseness indicates nonresectable carcinoma. Adenocarcinomas are known to cause hypercoagulable state sometimes and present as trousseau’s syndrome. Some typical mechanical obstruction syndromes seen in patients with bronchogenic carcinoma are: 1. Superior vena cava syndrome: Presents with dyspnea, cough, prominent venous pattern on the face and the chest, dilated neck veins, upper extremity and facial edema, plethora, facial cyanosis, papilledema, feeling of fullness in the head. 2. Pancoast tumor: Due to superior sulcus tumor that causes pain in the shoulder, medial forearm, arm, scapula; bone destruction, horner syndrome, hand muscle atrophy. 3. Acute spinal cord compression presents with sensory deficits, urinary incontinence or retention, vertebral pain, paraplegia. 4. Paraneoplastic syndromes: It may present with following entities: • Cushing syndrome • Lambert-Eaton syndrome • Myasthenic syndrome • Hypercalcemia • SIADH 4. Ogilvie intestinal pseudo-obstruction: It presents with nausea, vomiting, abdominal discomfort, early satiety, change in bowel habits, and weight loss.



Types of Bronchogenic Carcinoma Adenocarcinoma It is now the most frequent histologic subtype. They are classically peripheral tumors arising from the peripheral airways and alveoli. This lesion metastasizes widely to extra thoracic sites such as liver, adrenal glands, brain, and bone. Asbestos exposure can be an underlying causative agent. Adenocarcinoma is usually associated with pleural effusions that have high hyaluronidase levels. Diagnosis often requires thoracotomy with pleural biopsy.



Squamous Cell Carcinoma Tends to originate in the central airways. It is associated with cavitary lesions. It metastasizes by direct extension into the hilar nodes and mediastinum. These lesions are associated with hypercalcemia from the secretion of a parathyroid hormone-like substance (diagnosis clincher).



Respiratory System



Diagnosis There is no available screening test for lung cancer at this time. • Sputum cytology: It has low detection rate and is most useful in squamous cell carcinoma because it is intraluminal and centrally located. • Chest X ray: It may show pulmonary nodule, mass, or infiltrate, mediastinal widening, atelectasis (suggests central airway obstruction), hilar enlargement, pleural effusion. • CT: It is the criterion standard for staging; however, it rarely is indicated emergently. CT of head and neck is best modality for diagnosis of Superior vena cava syndrome. • Bronchoscopy: Is best for centrally located lesions and is helpful in staging. • Needle aspiration biopsy: is good for peripheral nodules with pleural fluid aspirate. • Mediastinoscopy is useful in diagnosing and staging mediastinal tumors.



Treatment Surgery offers the best chance of cure. Unresectability of a lesion is indicated by: • weight loss> 10% • bone pain or other extrathoracic metastases • CNS symptoms (treated by radiation or chemotherapy)



• • • •
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superior vena cava syndrome hoarseness mediastinal adenopathy on the contralateral side split-lung (of healthy lung that is not to be resected) test tidal volume < 800 ml • tumor involving the trachea, esophagus, pericardium, or chest wall. Radiation therapy controls local disease and is most commonly used to palliate symptoms. Metastasis involving CNS is treated by radiation and chemotherapy. Resectable lesions of small cell carcinoma are treated with chemotherapy (etoposide and platinum). Surgery is not indicated for these lesions. Non-small cell lesions that are not resectable are treated with chemotherapy (CAPcyclophosphamide, adriamycin, and platinum) and radiation therapy. Effusions are sclerosed with tetracycline. ‘99er’-Pancoast tumor- radiation therapy with surgery is most common treatment. For metastatic pancoast tumor, radiation therapy alone. ‘99er’-Radiation lung injury- is seen in approximately 10% of cases of bronchogenic carcinoma treated by radiation therapy. Acute radiation pneumonitis develops 2-3 months after exposure and presents with insidious onset of shortness of breath and chest pain. There is sharp demarcation of pulmonary infiltrate on chest X-ray and its close correspondence to the previously irradiated area, which is highly characteristic of radiation pneumonitis.
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Hematology



ANEMIA It is defined as a decrease in red blood cell (RBC) mass, when hematocrit (Hct) is 


Classification Morphological approach for classification is most popular where anemia is classified by the size of red blood cells



along with their heme content. The size is reflected in the mean corpuscular volume (MCV) • Microcytic (100 fl): Vitamin B 12 or folic acid deficiency (most common), also in alcoholism, liver disease, or due to chemotherapeutic agents (methotrexate) or medications (zidovudine, phenytoin).



Table 7.1: Various types of RBCs Cell type



Characteristic



Seen in



Spherocytes



Loss of central pallor, stains more densely, often microcytic



Hereditary spherocytosis and certain acquired hemolytic anemias



Target cell



Hypochromic with central “target” of hemoglobin



Liver disease, thalassemia, hemoglobin D, postsplenectomy



Leptocyte



Hypochromic cell with a normal diameter and decreased MCV



Thalassemia



Elliptocyte



Oval to cigar shaped



Hereditary elliptocytosis, vitamin B12 and folate deficiency



Schistocyte



Fragmented helmet- or triangularshaped RBCs



Microangiopathic anemia, artificial heart valves, uremia, malignant hypertension



Stomatocyte



Slitlike area of central pallor in erythrocyte



Liver disease, acute alcoholism, malignancies, hereditary stomatocytosis, and artifact



Tear-shaped RBCs



Drop-shaped erythrocyte, often microcytic.



Myelofibrosis and infiltration of marrow with tumor. Thalassemia



Acanthocyte



Five to 10 spicules of various lengths and at irregular interval on surface of RBCs.



In lipid abnormalities, liver disease



Echinocyte



Evenly distributed spicules on surface of RBCs, usually 10-30



Uremia, peptic ulcer, gastric carcinoma, pyruvic kinase deficiency, preparative artifact



Sickle cell



Elongated cell with pointed ends



Hemoglobin S and certain types of hemoglobin C and I
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Table 7.2: Special features seen in RBCs



Fig. 7.1: Target cell (For color version see Plate 1)



Special features



Found in



Basophilic stippling Parasite inside RBC Rouleaux formation Heinz bodies Hypersegmented neutrophils Howell-Jolly bodies Iron inclusion in bone marrow RBC Polychromasia



Lead poisoning Malaria, babeosis Multiple myeloma G6PD deficiency Folate/vitamin B1 deficiency Asplenia/splenic dysfunction Sideroblastic anemia Reticulocytosis (in hemolysis)



Clinical Features



Fig. 7.2: Schistocytes (For color version see Plate 1)



Proper clinical history and physical examination of each anemic patient helps a lot to reach the exact etiology of anemia. The severity of symptoms is very much related to the underlying health of the patient. Patient usually presents with fatigue, poor exercise tolerance, tiredness with dyspnea and lightheadedness on exertion is severe disease. As disease progresses he may present with confusion and altered mental status and eventually death may occur because of MI, if anemia is not corrected in time. On examination patient has pallor, tachycardia, and a systolic ejection murmur (in moderately severe anemia).



Diagnosis Initially, order a complete blood count (CBC), MCV, peripheral blood smear, reticulocyte count, iron studies (serum iron, ferritin, TIBC), serum folate, vitamin B12, TSH, hemolysis labs (unconjugated bilirubin, haptoglobin, Coomb‘s test, LDH), DIC panel (fibrinogen, D-dimer). Keep an eye if pancytopenia is there. Fig. 7.3: Howell-Jolly bodies (For color version see Plate 1)



Treatment Fluid resuscitation and RBC transfusion are mainstay of treatment for severe anemia. Transfusion should be done to ensure Hb> 9 mg/dL (> 8 mg/dL for CAD patient). But transfusion should be more of based on clinical grounds and not on lab values, like an asymptomatic patient whose Hb on routine examination is found out to be 7 mg/dL do not require an immediate transfusion.



MICROCYTIC ANEMIA Iron Deficiency Anemia Fig. 7.4: Typical sickle cell (For color version see Plate 1)



Iron deficiency anemia occurs when iron deficiency is sufficiently severe to diminish erythropoiesis. Iron
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deficiency is the most prevalent single deficiency state and the most common anemia on a worldwide basis. The most common cause of iron deficiency anemia is blood loss from the body, either acute or chronic (in GI or menstrual bleed). Other causative factors may be poor oral intake, intake of substances that decrease absorption of non heme iron like phytate, phosphates, etc. and malabsorption (absorbed mostly in duodenum).



recur. Parenteral iron should be given to patients with malabsorption, very high iron requirements, and in those who cannot tolerate oral therapy. ‘99er’: Elderly person with microcytic anemia- suspect colorectal carcinoma and refer the patient for a colonoscopy.



Clinical Features



They are inherited disorders of Hb synthesis, with defect in production of either the alpha or beta globin chains. The imbalance created by decrease in the rate of production of a certain globin chain/chains (α , β , γ , δ) is the hallmark of all forms of thalassemia.



Though it is a lab diagnosis, history of hemorrhage, pica, and vegetarian with no iron supplement point towards iron deficiency as cause of anemia. Usually patient presents with symptoms mentioned above for general anemia. Some signs that are specific to iron deficiency, though rarely seen, are brittle nails, spoon shaped nails koilonychia (diagnosis clinchers), and glossitis. Plummer-Vinson syndrome constitutes iron deficiency anemia, esophageal webs, and glossitis.



Diagnosis A low serum iron and ferritin with an elevated TIBC are diagnostic of iron deficiency. While a low serum ferritin (


Treatment The iron deficiency should be treated with oral iron therapy (ferrous sulfate tablets) for 3-6 months, and the underlying etiology should be corrected so the deficiency does not



MICROCYTIC HYPOCHROMIC ANEMIAS Thalassemia



Classification and Clinical Features The presentation is based on the severity of gene deletion. Alpha thalassemia: There are four genes coding for the alpha chain of hemoglobin. It is more common in Asian populations. • Silent carrier α Thalassemia: Subclinical thalassemia; one of the α genes is absent. Patients are hematologically healthy, except for occasional low RBC indices. • α thalassemia trait: Typically caused by the deletion of 2 α gene. This trait is characterized by mild anemia and low RBC indices. • HbH disease: Results from the deletion or inactivation of 3 α globin genes. It represents α thalassemia intermedia, with mild to moderately severe anemia, splenomegaly, icterus, and abnormal RBC indices. • α thalassemia major (Hb barts): This condition is the result of deletion of all four genes, leading to the severe form of homozygous α thalassemia, which is usually incompatible with life and results in hydrops fetalis, unless intrauterine blood transfusion is given.



Table 7.3 Conditions



Serum Iron



Serum ferritin Total iron-binding capacity (TIBC)



Bone marrow iron



Comments



Iron deficiency



↓



↓



↑



0



Responsive to iron therapy



Chronic inflammation



↓



N-↑



N-↓



++



Unresponsive to iron therapy



Thalassemia major



↑



N-↑



N



++++



Reticulocytosis and indirect bilirubinemia



Thalassemia minor



N



N-↑



N



++



Lead poisoning



N



N



N



++



Elevation of A fetal hemoglobin, target cells, and poikilocytosis Basophilic stippling of RBCs



Sideroblastic



↑



↑



N



++++



Ring sideroblasts in marrow
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Beta thalassemia: can have mutation in either one or two genes and is more common in Mediterranean population. • Thalassemia intermedia: due to a compound heterozygous state, resulting in anemia of intermediate severity, which typically does not require regular blood transfusions. • Thalassemia major (Cooley anemia): This condition is characterized by transfusion-dependent anemia, massive splenomegaly, bone deformities [skull X Ray shows ‘crew-cut’/’hair on end’ appearance (diagnosis clincher)], growth retardation, and peculiar facies in untreated individuals. They become severely symptomatic starting at 6 months of age when the body would normally switch from fetal hemoglobin to adult hemoglobin. Examination of a peripheral blood preparation in such patients reveals target cells (diagnosis clincher), severe hypochromia and microcytosis, marked anisocytosis, fragmented RBCs, polychromasia, nucleated RBCs, and occasionaly immature leukocytes.



SIDEROBLASTIC ANEMIA



Diagnosis



Diagnosis



Peripheral film shows a microcytic anemia with normal iron studies. Hemoglobin electrophoresis tells which type of thalassemia is present. In β thalassemia, there is an increased level of hemoglobin F and hemoglobin A2. Those with α thalassemia will have normal amounts of hemoglobin F and A2. Unlike thalassemia trait, thalassemia major is associated with a markedly elevated RDW, reflecting the extreme anisocytosis. Target cells are present in all forms of thalassemia.



Usual lab findings are: • Increased/normal ferritin levels • Decreased TIBC. • Hematocrit of about 20-30% • Serum Iron: High • High transferring saturation The most specific test is a Prussian Blue stain of red blood cells in the marrow that will reveal the ringed sideroblasts (Diagnosis clincher). Lead poisoning shows basophilic RBC stippling and elevated free erythrocyte protoporphyrin (diagnosis clincher).



Treatment Patients with thalassemia traits do not require medical or follow-up care after the initial diagnosis is made. Patients with severe thalassemia require regular blood transfusion, once or twice a month combined with well-monitored chelation therapy (desferoxamine). Splenectomy helps to reduce transfusion requirements. The only known curative treatment for thalassemia is hematopoietic stem cell transplantation, which is recommended only for selected patients. ‘99er’-Febrile reaction after transfusion: is because of reaction of host antibody with donor leucocyte. Therefore to prevent it, donor leucocyte reduction in blood to be transfused by cell washing should be done, or use leukocyte depletion RBC filters and frozen deglycerolized red cells.



The sideroblastic anemias are a heterogeneous group of disorders with two common features: ring sideroblasts (diagnosis clincher) in the bone marrow (abnormal normoblasts with accumulation of iron in the mitochondria) and impaired heme biosynthesis, which causes microcytic anemia. It can be either hereditary or acquired. The hereditary form is from either a defect in aminolevulinic acid synthase or an abnormality in vitamin B6 metabolism. Acquired forms are from drugs such as chloramphenicol, isoniazid, or alcohol. Lead poisoning can cause sideroblastic anemia as well. Sideroblastic anemia is associated with myelodysplastic syndromes and can progress to acute myelogenous leukemia in a few patients.



Clinical Features There is no specific presentation which is suggestive of sideroblastic anemia to allow a diagnosis without significant laboratory evaluation. Patient presents with features of anemia.



Treatment The offending drug should be immediately removed and lead poisoning, if there, must also be treated. Patients with the hereditary form may respond to pyridoxine therapy.



ANEMIA OF CHRONIC DISEASE It is the second most prevalent type after iron deficiency anemia. It occurs due to defect in the ability to make use of iron sequestered in stores within the reticuloendothelial system. New discoveries have found that it’s primarily the result of the body’s production of hepcidin, a master regulator of human iron metabolism. It can be either microcytic or normocytic. It can be seen in virtually any chronic inflammatory, infectious, or neoplastic condition.
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Clinical Features



Clinical Features



Symptoms of anemia along with underlying disease features.



The usual labs are: • Serum ferritin: normal/elevated • Serum iron level: low • TIBC: low. • Reticulocyte count: low.



Vitamin B12 deficiency anemia is a lab diagnosis and patients present with features of anemia. Glossitis diarrhea, and abdominal pain may occur. Along with anemia, patient may also present with neurologic manifestations, or they may occur independently like peripheral neuropathy, position sense and vibratory sense abnormality (with anemia is diagnosis clincher), psychiatric, autonomic, motor, cranial nerve, bowel, bladder, and sexual dysfunction.



Treatment



Diagnosis



Correct the underlying disease. Epogen (recombinant erythropoietin) should also be administered. ‘99er’-In presence of acute bacterial infection, anemia of chronic disease can be difficult to differentiate from Fe deficiency anemia and in such situation bone marrow biopsy is best diagnostic test.



Characteristically red cells are macro-ovalocytes; unlike round macrocytes of liver disease or myelodysplasia. Hematological tests of both B12 deficiency and folic acid deficiency give same picture. Pancytopenia may be seen. The reticulocyte count is reduced, although the bone marrow is hypercellular. Some other nonspecific findings are an elevated LDH, bilirubin, and iron levels. Two finding that can distinguish both these condition include the specific test of serum vitamin B 12 level and methylmalonic acid level (elevated in B12 deficiency). The Schilling test is occasionally used to determine the etiology of vitamin B12 deficiency.



Diagnosis



MACROCYTIC ANEMIA Megaloblastic Anemia It is characterized by nuclear dysmaturity, where the nucleus appears immature relative to the cytoplasm because of impaired DNA synthesis. The 2 most common causes of megaloblastic anemia are vitamin B12 deficiency (cobalamin) and folinic acid deficiency. Although their clinical settings differ considerably, no hematologic finding can distinguish between the 2 conditions. Other causes include alcohol, liver disease, myelodysplasia, the use of metabolic inhibitors such as methotrexate and 6-mercaptopurine and certain rare inborn errors such as Lesch-Nyhan syndrome and hereditary orotic aciduria.



Vitamin B12 Deficiency It is most commonly seen in pernicious anemia, a hereditary, autoimmune disorder resulting in decreased intrinsic factor production (also in gastrectomy and atrophic gastritis). Impaired transport from intestine due to malabsorption (as in sprue), pancreatic insufficiency, and tapeworm infection with Diphyllobothrium latum can also cause deficiency. Phenytoin administration can also be an important cause as it acts like an antimetabolite of folic acid. ‘99er’-Pernicious anemia: patient with primary hypothyroidism may develop pernicious anemia.



Treatment Parenteral therapy particularly by the intramuscular route is preferred therapy for replacement. Monthly B12 shots may be used. Folic acid replacement can correct the hematologic abnormalities of B12 deficiency, but not the neurologic abnormalities. ‘99er’-Pernicious anemia: Anti intrinsic factor antibody is initial test of choice. Rugae are usually absent in pernicious anemia, with exception at gastric antrum where they are normal.



Folic Acid Deficiency It is usually due to decreased dietary intake and clinically usually seen in alcoholic and pregnant persons. Occasionally skin loss in diseases like eczema, increased loss from dialysis, or drugs like trimethoprim, phenytoin, and methotrexate may also account for the deficiency.



Clinical Presentation As described above.
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Diagnosis



Diagnosis



Definitive diagnosis is based on a low red blood cell folic acid level.



An increased reticulocyte count is a criterion for hemolysis, but is not specific for it. Increased reticulocyte count with normal hemolysis labs is indicative of hemorrhage. The LDH and indirect bilirubin (seldom > 4) are elevated. Lab features typical of intravascular hemolysis are mentioned above.



Treatment Oral replacement of folinic acid. ‘99er’-Treatment of megaloblastic anemia may lead to development of hypokalemia because of uptake of K+ by newly forming cells. Therefore monitor potassium level in first 48-hour of treatment of moderate/severe megaloblastic anemia.



HEMOLYTIC ANEMIA Hemolysis is the premature destruction of erythrocytes, and this hemolysis leads to anemia when bone marrow activity cannot compensate for the erythrocyte loss. Hemolysis may be either intravascular or extravascular. In intravascular hemolysis, RBCs lyse in the circulation releasing hemoglobin into the plasma. Causes include prosthetic cardiac valves, G-6-PD deficiency, thrombotic thrombocytopenic purpura, disseminated intravascular coagulation, and paroxysmal nocturnal hemoglobinuria (PNH). Its characteristics are: • Fragmented RBCs (schistocytes). – ↓ serum haptoglobin (due to bonding of hemoglobin released in blood with serum haptoglobin) [diagnosis clincher]. – Hemoglobinuria (when serum haptoglobin is not enough to bind all the hemoglobin or the release is rapid enough) – Hemosiderinuria (in chronic intravascular hemolysis) – ↑ unconjugated bilirubin – ↑ LDH In extravascular hemolysis, RBCs are phagocytized by macrophages in the spleen and liver. Causes include RBC membrane abnormalities such as bound immunoglobulin, or physical abnormalities restricting RBC deformability and preventing egress from the spleen like hereditary spherocytosis or sickle cell anemia. Extravascular hemolysis is characterized by spherocytes.



Clinical Features Hemolytic anemia is most common cause of sudden onset anemia (excluding blood loss from body). This type of anemia is usually associated with dark urine and jaundice. Rapid intravascular hemolysis is also associated with fever, chills, chest pain, tachycardia, and backache.



Treatment Patient who suffers with an acute attack of hemolysis should be hydrated well enough to prevent toxicity to the kidney tubule from the free hemoglobin. Proper hydration is of utmost importance in acute hemolysis attack. Adequate red cell transfusion should also be considered.



Sickle Cell Disease (SCD) Sickle cell anemia is an autosomal recessive inherited blood disorder characterized primarily by chronic anemia and periodic episodes of pain. RBC are sickle shaped and their stacking up in the small blood vessels lead to distal ischemia and episodes of pain, which increases in times of hypoxia, dehydration, infection, fever, or acidosis. SCD can be in heterozygous form (trait) or homozygous (disease), form with heterozygous usually being asymptomatic. SCD is very common in black population. Sudden drop in hematocrit can be due to acute bone marrow aplasia like in folate deficiency or parvovirus B19 (common in day care in children),or increased hemolysis due to concomitant G6PD deficiency.



Clinical Features The presenting symptoms of SCD involve pain and anemia. Childhood and adolescence: • growth retardation • delayed sexual maturation • underweight Adults: The most common clinical picture in adults is vasoocclusive crisis, which appear suddenly and may present as: • Extremities and long bones pain • Abdomen: severe pain resembling acute abdomen • Acute chest syndrome: resembeling pneumonia, consists of severe chest pain, fever, leukocytosis, hypoxia, and infiltrates on the chest X-ray. • Stroke and TIA. • Priapism: from infarction of the prostatic plexus of veins. • Blindness: by retinal vein occlusion.
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• Myocardial infarction and cardiomyopathy. • Abortion: increased rates of spontaneous abortion and low birth weight. Chronic manifestations, mainly due to hemolysis, include: • bilirubin gallstones • ulcerations of the skin of the legs • aseptic necrosis of the femoral head • osteomyelitis (Salmonella most common) • retinopathy • renal concentrating defects (isosthenuria) • recurrent infections from Pneumococcus or Haemophilus • splenomegaly followed in adulthood by autosplenectomy • Splenectomy predisposes to infection with Pneumococcus, Haemophilus, Neisseria meningitides and gramnegative bacterial infection. Sickle cell trait typically manifests with renal concentrating defects presenting with isosthenuria and increases the frequency of urinary tract infection. Those with trait rarely develop the acute pain crisis.



Diagnosis CBC and reticulocyte count (in the 10-20% range with normal bone marrow functioning) documents anemia and brisk marrow response and should be first tests to be done. Anemia is typically mild to moderate with normal MCV. Examination of the peripheral blood smear documents the presence of sickled erythrocytes. The urinalysis usually has blood present, though often microscopic.



Treatment • Acute sickle cell pain crisis: Fluids, narcotic level analgesics, and oxygen should be given. • Severe vaso-occlusive crisis: red blood cell transfusions should be immediately given. Hydroxyurea is used to decrease the frequency of the vaso-occlusive pain crisis. • Antibiotics (Ceftriaxone and cefotaxime) are given in presence of infection (commonly Pneumococcus and Haemophilus influenza) or even in its absence when the patient presents with just fever and leukocytosis. Patients should be advised to avoid dehydration, hypoxia, high altitude, and intense exercise. Chronic management: includes folic acid replacement and vaccinations against Pneumococcus, Hepatitis B, and Haemophilus influenza. Bone marrow transplantation can be curative but patient selection is difficult.



Hereditary Spherocytosis (HS) It is a familial, autosomal dominant hemolytic disorder with its morphologic hallmark being microspherocyte, which is caused by loss of membrane surface area, and an abnormal osmotic fragility (diagnosis clincher) in vitro. Membrane loss changes red cell into a sphere, which easily undergo hemolysis because rigid spheres are not able to pass the narrow passages in the spleen.



Clinical Features Anemia, jaundice, and splenomegaly are the clinical features of HS, but signs and symptoms are highly variable. Bilirubin stones often occur leading to cholecystitis. A family history of HS is present, or the patient may report a history of a family member having had a splenectomy or cholecystectomy before the fourth decade of life (diagnosis clincher).



Diagnosis Peripheral smear shows spherocytes that can be distinguished from spherocytes of autoimmune hemolysis by a negative Coombs‘ test. The mean corpuscular hemoglobin concentration (MCHC) is elevated but MCV is decreased (diagnosis clincher). Osmotic fragile test: The cells have increased sensitivity to lysis in hypotonic solutions.



Treatment Severe anemia requires splenectomy. Periodic ultrasonic evaluation of the gallbladder should be performed and if it reveals gallstones, performing a prophylactic laparoscopic cholecystectomy seems reasonable choice. No other specific treatment, other than folate replacement required.



Glucose-6-phosphate dehydrogenase (G6PD) deficiency It is the most common disease-producing enzymopathy in humans that is inherited as an X-linked disorder. This deficient enzyme is required to produce the reducing capacity necessary for neutralizing oxidant stress to the red cell and its absence leads to acute hemolysis, seen during various forms of oxidant stress like infections and drugs ( sulfa drugs, primiquine, dapsone, quinidine, and nitrofurantoin), or fava beans ingestion. People of Mediterranean descent have more severe deficiency as compared to African American population.
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Clinical Features



Diagnosis



A sudden, severe, intravascular hemolysis can occur when exposed to above mentioned stress and will present as jaundice, dark urine, weakness, and tachycardia.



Peripheral smear shows normocytic anemia with spherocytes. The Coombs test is the specific test that diagnoses autoimmune, cold agglutinin, and often even druginduced hemolysis.



Diagnosis The history of recent drug ingestion leading to hemolytic anemia is major clue (diagnosis clincher). G6PD level measurement is the definitive test but it may be falsely normal immediately after an acute hemolytic attack. Peripheral smear shows Heinz body (precipitated hemoglobin inclusions) in red cells and white cells, which indicate removal of Heinz body.



Treatment Oxidant stress should be avoided. No specific therapy.



Autoimmune Hemolytic Anemia These are suddenly developing, acquired hemolytic anemias resulting from the activation of immune system leading to production of IgG, IgM, or activation of complement C3 against the red cell membrane. This mostly leads to extravascular hemolysis in spleen or liver. Mostly idiopathic, known causes include viral infections, leukemia (CLL), SLE, ulcerative colitis, and drugs (penicillin, cephalosporin, sulfa drugs, rifampin, quinidine), etc.



Treatment Offending drug should be stopped. Severe autoimmune hemolysis is treated with steroids first. Splenectomy is done for those unresponsive to steroids. CAHA is primarily managed with avoiding the cold. Severe cases of CAHA should be treated with alkylating agents such as chlorambucil or cyclophosphamide. Steroids and splenectomy doesn’t work well with cold agglutinin disease since destruction of red cells take place in liver.



Paroxysmal Nocturnal Hemoglobinuria (PNH)/ Marchiafava - Micheli Syndrome It is a rare, acquired, potentially life-threatening disease, characterized by complement-induced hemolytic anemia, red urine (due to the appearance of hemoglobin in the urine) and thrombosis. It has unique distinction of being the only acquired hemolytic cell membrane defect [defect in phosphatidyl inositol glycan A (PIG-A) allows increased binding of complement to the red cell].



Cold Agglutinin Hemolytic Anemia (CAHA)



Clinical Features



It presents, apart from anemia, with sweating and coldness of the fingers and/or toes and uneven bluish or reddish discoloration of the skin of the digits, ankles, and wrists (acrocyanosis/Raynaud’s sign). It is due to an IgM antibody produced against the red cell. The natural cold autoantibodies occur at low titers, less than 1:64 measured at 4°C and pathologic cold agglutinins occur at titers over 1:1000 and react at 28-31°C and sometimes at 37°C. CAHA may also be secondary to non-Hodgkin lymphoma, CLL, Waldenstrom macroglobulinemia, infections such as mycoplasma or infectious mononucleosis and SLE. Red blood cells here are destructed predominantly in the liver.



The triad of hemolytic anemia, pancytopenia, and thrombosis makes PNH a unique clinical syndrome. Thrombosis of major venous structures, particularly the hepatic vein (Budd-Chiari syndrome), is a common cause of death in these patients. Patients characteristically present with dark urine from intravascular hemolysis typically in morning (diagnosis clincher). It may develop into aplastic anemia and leukemia as well.



Clinical Features Weakness, pallor, jaundice, and dark urine may be initial presentations. Sometimes the onset may be very sudden resulting in fever, syncope, congestive failure, and hemoglobinuria.



Diagnosis Due to brisk intravascular hemolysis these patients typically show positive labs of intravascular hemolysis. Sugar-water test and the acidified-hemolysis (Ham) test are positive. The most definitive test is flow cytometry to detect CD59, a glycoprotein, and CD55 (DAF). Absence or reduced expression of both CD59 and CD55 on PNH red cells is diagnostic.



118



The Definitive Review of Medicine for USMLE



Treatment Folic acid and iron replacement therapy should be instituted if required. Recombinant erythropoietin therapy should be used if stimulation of erythropoiesis is required. Thrombosis should be treated with anticoagulation. Corticosteroids are helpful in severe disease. ‘99er’-Erythropoietin therapy—If the increase in hematocrit in 4-6 weeks after erythropoietin therapy is not found to be 4-6% than check Fe saturation and ferritin levels.



Idiopathic Thrombocytopenic Purpura (ITP) It is defined as isolated thrombocytopenia with normal bone marrow and the absence of other causes of thrombocytopenia; caused due to antibody against platelets. It is often associated with lymphoma, CLL, HIV, and connective tissue diseases.



Clinical Features Patient presents initially with signs of bleeding from superficial areas of the body such as the skin, nasal and oral mucosa, GIT, urinary tract, and vagina. In children, most cases of ITP are acute and onset seems to occur within a few weeks of recovery from a viral illness (diagnosis clincher). On physical examination petechiae, purpura, and ecchymoses are often found and splenomegaly is absent.



Diagnosis The hallmark of ITP is isolated thrombocytopenia with a normal spleen on exam. Antiplatelet antibodies presence is sensitive, but not specific. On peripheral smear the morphology of platelets is typically normal. Bone marrow tap shows megakaryocytes, indicating normal platelet production. Since it’s a diagnosis of exclusion, all possible causes of thrombocytopenia should be excluded.



Treatment Glucocorticoids and IVIg are the mainstays of medical therapy. Adults with platelet counts >50,000/mm3 do not require treatment. Platelet transfusions are almost never used except in life-threatening bleeding in which steroids and immunoglobulins did not sufficiently raise the platelet count. Splenectomy is the last resort. ‘99er’-Platelet transfusion- platelet count should be done 20-60 minutes after transfusion. Each unit transfusion should raise count by > 5000/mm3. Patient refractoriness because of alloimmunity should be considered if there is no increase in count.



‘99er’-Heparin induced thrombocytopenia (HIT)—HIT type I—is mild and is seen within 2 days of therapy.HIT type II—is more serious condition and is seen 4-10 days after therapy. Antibodies are formed which leads to blood clot formation and hence despite thrombocytopenia, thrombosis rather than bleeding is seen. Treatment involves discontinuance of both heparin and warfarin and initiation of agatroban. The antidote to heparin toxicity is Protamine sulfate (given slowly because of the hypotensive effect). ‘99er’-Evan’s syndrome—is coexistence of ITP with autoimmune hemolytic anemias.



Thrombotic Thrombocytopenic Purpura (TTP) It is a life-threatening multisystem disorder that is considered a medical emergency and is characterized by platelet aggregation and thrombus formation in the microcirculation (arterioles, capillaries) throughout the body, causing partial occlusion of vessels and microangiopathic hemolysis. The condition may be precipitated by pregnancy or estrogen use.



Clinical Features The syndrome is characterized by pentad of: • Microangiopathic hemolytic anemia • Thrombocytopenia • Neurologic abnormalities • Fever • Renal dysfunction.



Diagnosis TTP is diagnosed according to clinical criteria, which includes thrombocytopenia, schistocytosis, and significant elevations in serum LDH levels.



Treatment Emergency treatment includes plasma removal and giving fresh frozen plasma (FFP). FFP is also the standard replacement fluid in TTP. Steroid and antiplatelet agents are also used. Patients who do not respond to plasma exchange or relapse chronically need to undergo splenectomy. Treatment of refractory or relapsing TTP is vincristine.



Hemolytic Uremic Syndrome (HUS) It is not significantly different from TTP and is characterized by triad of: • Hemolytic anemia • Thrombocytopenia • Acute renal failure



Hematology It is caused usually by viral illness or E. coli O157:H7. As compared to TTP, CNS is not involved in HUS and is more common in children. ‘99er’-Essential thrombocythemia- is seen mostly between 50-70 years of age. Platelet count may reach up to a million and is characterized by platelet aggregates, giant platelets, and megakaryocytic fragments on peripheral smears.



Von Willebrand Disease (VWD) It is platelet-type bleeding due to an abnormality, either quantitative or qualitative, of the VWF (a large multimeric glycoprotein) that functions as the carrier protein for factor VIII and is also required for normal platelet adhesion to endothelial lining of blood vessel. VWD is the most common hereditary bleeding disorder and is inherited by autosomal dominant transmission.



Clinical Features Patient presents with platelet type bleeding, same as the way described in ITP.



Diagnosis The platelet count and appearance are normal. The bleeding time is increased. The level of von Willebrand factor, also known as factor VIII antigen, is low. The ristocetin platelet aggregation test is abnormal, but is corrected upon addition of normal plasma. The PTT may be elevated in some patients because of a concomitant decrease in levels of factor VIII coagulant portion, but it is usually a lab artifact and does not result in the hemearthrosis and hematomas characteristic of clotting factor type bleeding.



Treatment Desmopressin acetate (DDAVP) is used for mild bleeding or when the patient must undergo minor surgical procedures. Desmopressin releases subendothelial stores of von Willebrand factor. Cryoprecipitates may also be used. Specific von Willebrand factor replacement is very good treatment modality available now. ‘99er’-Bernard-Soulier syndrome— is characterized by thrombocytopenia, large platelets, and tendency toward bleeding. BT is prolonged and platelets do not aggregate in response to ristocetin, which is not even corrected by the addition of normal plasma (as seen in VWD). Platelets have normal aggregation in response to ADP, epinephrine, and collagen. Treatment involves epsilon aminocaproic
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acid (in mucosal bleeding) and platelet transfusion (in surgery or life-threatening hemorrhage). ‘99er’-Glanzmann Thrombasthenia—platelet GPIIb/ IIIa complex is either deficient or dysfunctional leading to defective platelet aggregation and subsequent bleeding. Platelets are grossly normal. Primary platelet aggregation response to platelet agonists ADP, epinephrine, and collagen are decreased, while the response to ristocetin is normal. Treatment in patients that have bleeding is platelet transfusion. Consider oral contraceptives to control menorrhagia.



COAGULOPATHY It is a condition in which defective clotting cascade predisposes patient to bleeding. A history of recurrent spontaneous bleeding suggests a coagulation factor deficiency. Two tests that are commonly used to diagnose and differentiate various coagulopathies are prothrombin time (PT) and partial thromboplastin time (PTT). • ↑ PT and normal PTT: Seen in liver disease, warfarin use, vitamin K deficiency and early DIC. Check factor VII level, once these conditions are excluded. • Normal PT and ↑ PTT: Usually seen during heparin therapy. If patient is not on heparin, a 50:50 mixing study of mixing patient serum with normal serum should be ordered. – PTT normalizes: Either of factor VIII, IX, XI deficiency – PTT doesn’t normalize: Factor VII inhibitor present or antiphospholipid syndrome • ↑ PT and ↑ PTT: Seen in severe liver disease, severe vitamin K deficiency, warfarin overdose, heparin use and severe DIC. Once these conditions are excluded, check for deficiency of factor II, V, and X. ‘99er’-Antiphospholipid syndrome—is characterized by prolongation of PTT, but surprisingly these patients are prone to thrombosis rather than bleeding and the prolongation is due to an in vitro reaction of antibodies with phospholipids present in reaction test. This propensity to cause thrombosis in veins and arteries may cause fatal cerebral, myocardial and intestinal infarction. It is associated with SLE and lupus anticoagulant and anticardiolipin antibody should be ordered. This syndrome causes repeated miscarriages. ‘99er’-Vitamin C deficiency- is seen commonly in people who live on toast, tea and sodas. The deficiency causes scurvy. Patient has petechiae and splinter hemorrhages under finger nails. Platelet and coagulation studies are all normal. Management includes oral vitamin C therapy and an appointment with dietician.
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The Definitive Review of Medicine for USMLE Table 7.4 Coagulopathy



Platelet disorder



Time of bleeding onset after injury



Delayed. Spontaneous in joints/hematomas



Immediate



Bleeding upon surface cuts



Almost normal



Excessive and prolonged



Clinical features



Bleeding in deep structures like joints, muscles, GIT, genitourinary tract



Superficial, mucosal bleeding. Petechiae and ecchymosis often present.



PT/PTT



Either or both prolonged



Normal



Platelet count/ BT



Usually normal



Count ↓ and BT prolonged



Table 7.5: Comparison of coagulopathy and platelet disorders Disease



Platelet count



BT



PT



PTT



RBC count



Hemophilia A/B



N



N



N



↑



N



VWD



N



↑



N



↑



N



VIII. Hemophilia B and more severe hemophilia A require specific factor replacement.



Vitamin K Deficiency It results in decreased production of factors II, VII, IX, and X and is seen due to dietary deficiency, malabsorption, and the use of antibiotics that kill colonic bacteria that produce vitamin K.



Liver disease



N/ ↓



N



↑



↑



N/ ↓



DIC



↓



↑



↑



↑



N/ ↓



Heparin



N/↓



N



N



↑



N



Warfarin



N



N



↑



N



N



Clinical Features



ITP



↓



↑



N



N



N



TTP



↓



↑



N



N



↓



Venapuncture oozing is seen along with the presentation seen in hemophilias.



Hemophilia A and B



Treatment



Hemophilia A (more common) is caused by deficiency of factor VIII and hemophilia B by factor IX, leading to an increased risk of bleeding. Both the conditions are X-linked recessive disorders. Usually no females with disease are seen since homozygous state leads to intrauterine death.



Vitamin K replacement is very important. Severe bleeding should be treated with infusions of fresh frozen plasma.



Clinical Features Factor-type bleeding is generally deeper than that produced with platelet disorders and involves hemearthrosis, hematoma, gastrointestinal bleeding, or urinary bleeding (last two seen in platelet type also) along with bruising and CNS bleed. Mild deficiencies (25% or greater activity) are mostly asymptomatic, which manifests only at times of trauma or surgery whereas severe disease (< 5-10% activity) may result in spontaneous bleeding. Typically a child with severe hemophilia shall manifest it on circumcision (diagnosis clincher).



Treatment Desmopressin can be used for mild hemophilia A but not B, since it works by releasing subendothelial stores of factor



Liver Disease Any severe chronic liver disease causes decreased production of almost all clotting factors (except VIII and VWF) and leads to coagulopathy.



Clinical Features GIT bleeding is most common, though it can occur anywhere in the body. The disorder is clinically indistinguishable from vitamin K deficiency except that there is no improvement when vitamin K is given.



Diagnosis A clear history of liver disease is present which is suggestive of diagnosis. CBC may find low platelet count because of splenomegaly usually associated with liver disease.



Hematology



Treatment Fresh frozen plasma is used to correct acute severe bleeding.



Disseminated Intravascular Coagulation (DIC) Severe underlying illness leads to generalized activation of coagulation pathways, leading to deficiency of platelets and factors (consumptive coagulopathy) and hence resulting in bleeding. Also associated is microangiopathic hemolysis, production of d-dimers (fibrin degradation products) and occasional thrombosis. It may occur in any major disease like sepsis, etc. Promyelocytic leukemia (M3) is a classic cause.



Clinical Features Patient may present with bleeding from any site in the body. Hemolysis is often present. Comparatively thrombosis is less common.



Diagnosis Both PT and PTT are elevated and platelet count is decreased. The fibrinogen level is often low because it has been consumed. D-dimers and fibrin-split products are present in elevated amounts. The peripheral blood smear Often shows the schistocytes.



Treatment Fresh frozen plasma (FFP) and sometimes platelet transfusions are used to correct the bleeding. Heparin is rarely used except in those patients presenting predominantly with thrombosis. Underlying disorder must be corrected. ‘99er’-Dose of traditional unfractionated heparin required can be followed by monitoring PTT values, as heparin prolongs PTT.



LEUKEMIA Acute Myelogenous Leukemia (AML) It is a malignant disease of the bone marrow in which hematopoietic precursors, the pluripotent stem cells, are arrested in an early stage of development leading to loss of ability to mature and function normally on part of red cells. Most AML subtypes are distinguished from other related blood disorders by the presence of > 30% blasts (20% according to new WHO classification) in the bone marrow.
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Most patient do not have any identifiable risk factors but AML is known to be associated with congenital disorders like Bloom syndrome, Down syndrome, Klinefelter syndrome, congenital neutropenia, Fanconi anemia, and neurofibromatosis; antecedent hematologic disorders like high risk myelodisplastic syndrome, sideroblastic anemia, PNH, aplastic anemia; environmental exposures like radiation, benzene, chemotherapeutic drugs like etoposide, melphalan, and retrovirus infections.



Clinical Features AML is commonly found in adults who usually present with fatigue as the initial symptom. Patients present with symptoms resulting from bone marrow failure that are related to anemia (fatigue, dizziness, dyspnea on exertion), neutropenia (fever, with or without infection, history of URTI, oral ulcer), and thrombocytopenia (bleeding gums and multiple ecchymoses, or life threatening bleeding). Patients often have decreased neutrophil levels despite an increased total WBC count. Symptoms may be the result of organ infiltration with leukemic cells. The most common sites of infiltration include the spleen, liver, and gums leading to their enlargement which is noted on examination. Skin infiltration may present as leukemia cutis or extramedullary involvement as chloromata. If white cell count increases extremely high, leukostasis may show up as respiratory distress, headache, and altered mental status. Acute promyelocytic leukemia (APL), also known as M3, is the most common subtype of AML associated with DIC. CNS involvement is most characteristic of M4 and M5 monocytic leukemia.



Diagnosis CBC count with differential (always the first test in any hematological disease) demonstrates anemia and thrombocytopenia to varying degrees with high, normal, or low WBC counts. High cell turnover leads to hyperuricemia and an increased level of LDH. Bone marrow biopsy showing greater than 30% blasts confirms the diagnosis of acute leukemia. There is decreased leukocyte alkaline phosphatase (LAP). AML is characterized by the presence of Auer rods (M3) [diagnosis clincher] eosinophilic needle like inclusions, myeloperoxidase, and esterase. Flow cytometry (immunophenotyping especially by specific CD antigen) can be used to help distinguish AML from acute lymphocytic leukemia (ALL) and further classify the subtype of AML.
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Treatment 1. Induction therapy: To induce a remission (removal of over 99.9% of the leukemic cells), daunorubicin or mitoxantrone, combined with arabinosylcytosine (araC) is preferred regimen. 2. Consolidation therapy: With high-dose araC, autologous/allogeneic stem cell transplantation. Stem cell transplantation is also recommended if remission induction fails. Leucostasis events from profoundly high white blood cell counts are managed with leukapheresis in addition to the chemotherapy. M3 patients are given a vitamin A derivative all-transretinoic acid to induce and maintain remission. Bone marrow transplantation with high dose chemotherapy with or without total body irradiation is considered in patients with poor prospects for long-term survival and with age < 60 years. ‘99er’-Leukemoid reaction- is due to infections, stress, certain neoplastic disorders, or chronic inflammatory processes. These factors may cause WBC count of 40,000100,000 cells/μL but there is absence of cytogenetic changes and decrease in LAP seen with AML or CML. It resolves on its own, once the underlying condition is corrected.



Acute Lymphocytic Leukemia (ALL) It is a malignant (clonal) disease of the bone marrow in which early lymphoid precursors proliferate and replace the normal hematopoietic cells of the marrow. The malignant cells of ALL are lymphoid precursor cells (lymphoblasts) that are arrested in an early stage of development. Most adults with ALL have no identifiable risk factors and AML is more commonly secondary to identifiable causes as compared to ALL.



Clinical Features ALL is more common in children. There is often a viral like prodrome of fever, sore throat, lethargy. Child may also present with limpness, bone pain and refusal to walk, or easy bruising. Patients present with either symptoms related to direct infiltration of the marrow or other organs by leukemic cells (more common than AML) or due to the decreased production of normal marrow elements. Uncommonly some patients may present with left upper quadrant fullness and early satiety due to splenomegaly. Other patients, particularly those with T-cell ALL, present with symptoms related to a large mediastinal mass like shortness of breath. Leukostasis is less common in ALL as



compared to AML. Examination may show pallor, petechiae/purpura, multiple ecchymoses and lymphadenopathy with hepatosplenomegaly.



Diagnosis CBC profile may be qualitatively almost same as AML. On bone marrow aspiration and examination, a negative myeloperoxidase stain and a positive TdT is the hallmark of the diagnosis of most cases of ALL. CD10 (CALLA) positive cells are seen in precursor B ALL. However, positive confirmation of lymphoid (and not myeloid) lineage should be sought by flow cytometric demonstration of lymphoid antigens, such as CD3 (T-lineage ALL) or CD19 (B-lineage ALL). Get a chest X-ray, LP, CT to rule out mediastinal and brain involvement.



Treatment • Induction therapy for ALL is daunorubicin, vincristine, prednisone, and asparaginase course of 4-6 weeks. • Consolidation therapy is with Ara-C in combination with an anthracycline or epipodophyllotoxin. High dose methotrexate may also be used. • Maintenance therapy includes daily methotrexate, 6 mercaptopurine or both. In contrast to patients with AML, patients with ALL frequently have meningeal leukemia at the time of relapse and the best agent for prophylaxis is intrathecal methotrexate.



Chronic Myelogenous Leukemia (CML) It is a myeloproliferative disorder characterized by increased proliferation of the granulocytic cell line without the loss of their capacity to differentiate. Consequently, the peripheral blood cell profile shows an increased number of granulocytes and their immature precursors including occasional blast cells. It is characterized by a cytogenetic aberration consisting of a reciprocal translocation between the long arms of chromosomes 22 (bcr gene) and 9 (abl gene); t (9; 22) [Philadelphia (Ph) chromosome]. The resulting BCR/ABL fusion gene is the hallmark of CML and is considered diagnostic when present in a patient with clinical manifestations of CML. Clinical Features The clinical manifestations of CML are insidious and are often discovered incidentally when a markedly elevated



Hematology WBC count is revealed by a routine blood count or when an enlarged spleen is revealed during a general physical examination. Patients often have symptoms related to enlargement of the spleen (splenomegaly is the most common physical finding) - early satiety and decreased food intake may contribute to patient’s weight loss. LUQ pain described as “gripping” (due to spleen infarction). Enlarged lymph nodes are rare. Some patients may have low-grade fever and excessive sweating related to hypermetabolism. Bone pain from infiltration by white cells may occur. Infection, bleeding, and leucostasis are uncommon. The disease has 3 clinical phases, and it follows a typical course of an initial chronic phase, during which the disease process is easily controlled; followed by a transitional and unstable course (accelerated phase); and, finally, a more aggressive course (blast crisis), which is usually fatal and survival is 3-6 months at this stage. Bone marrow and peripheral blood blasts of 30% or more are characteristic and skin or tissue infiltration also defines blast crisis.



Diagnosis CBC characteristically shows neutrophilia with a left shift. Basophilia is characteristic of CML and all myeloproliferative disorders such as polycythemia vera. Bone marrow is characteristically hypercellular, with expansion of the myeloid cell line (neutrophils, eosinophils, basophils) and its progenitor cells. Megakaryocytes are prominent and may be increased. LAP score is diminished and next step in a patient with low score and clinical features of CLL is cytogenetic study to find Ph chromosome, which will be diagnostic.
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Clinical Features Onset is insidious. Patient is predisposed to repeated infections such as pneumonia, herpes simplex labialis, and herpes zoster. Early satiety and/or abdominal discomfort can be present due to enlarged spleen. Mucocutaneous bleeding and/or petechiae may occur secondary to thrombocytopenia. Tiredness and fatigue are also seen secondary to anemia. Enlarged lymph nodes are commonly seen on examination. Diagnosis CBC count with differential shows absolute lymphocytosis with more than 5000 lymphocytes/mL which some consider to be a prerequisite for the diagnosis of CLL. It should be strongly suspected in an old age patient with marked elevation in the white cell count and a marked lymphocytic predominance in the range of 80-98% lymphocytes. Microscopic examination of the peripheral blood smear shows characteristic ‘smudge cells’ (diagnosis clincher). Peripheral blood flow cytometry is the most valuable test to confirm CLL as it confirms the presence of circulating clonal B-lymphocytes expressing CD5, CD19, CD20, CD 23, and an absence of FMC-7 staining. Treatment Prednisolone and splenectomy may be useful in patients with autoimmune manifestations like hemolysis and thrombocytopenia of the disease. Early stage CLL (elevated white cell count or lymph nodes enlargement) is not treated. However, symptomatic patients or those with more advanced-stage disease should receive initial therapy with fludarabine, which is the drug of choice.



Treatment



Polycythemia Vera (PCV)



Imatinib mesylate (Gleevec) inhibits proliferation and induces apoptosis by inhibiting tyrosine kinase activity in cells positive for BCR/ABL and therefore is best initial therapy for CML. If imatinib fails, then the therapy is bone marrow transplantation. Sometimes, hydroxyurea and subcutaneous interferon may be used initially before giving imatinib.



It is characterized by an elevated absolute red blood cell mass because of uncontrolled red blood cell production. It is a neoplastic stem cell disorder. It is classically seen in males > 60 years old. The most common cause of erythrocytosis is chronic hypoxia due to lung disease and not polycythemia vera. PCV may convert into chronic myelogenous leukemia, acute myelogenous leukemia, or myelofibrosis.



Chronic Lymphocytic Lukemia (CLL) It is a monoclonal disorder, of unknown etiology, characterized by a progressive accumulation of functionally incompetent lymphocytes. It is the most common form of leukemia found in adults in western countries and is mostly seen in people > 60 years of age.



Clinical Features Symptoms are related to sludging blood flow, and thromboses, presenting as headache, dizziness, vertigo, stroke, tinnitus, visual disturbances, angina pectoris, MI,
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hepatic vein thrombosis, or intermittent claudications. A characteristic feature is pruritis after a warm shower (diagnosis clincher). On examination patient shows a plethora or a ruddy complexion, large retinal veins on funduscopic examination, and splenomegaly in majority of patients along with hepatomegaly.



Diagnosis Labs show: • Hematocrit- ↑ (> 50%) • ↑ Red cell mass • ↓ Erythropoietin level (but ↑ in secondary polycythemia due to chronic hypoxia) • Mild basophilia- indicates proliferative myelopoiesis • ↑ WBC, platelet count (in 50- 60% patient) Bone marrow biopsy show hypercellular marrow and decreased iron stores.



Treatment Phlebotomy or bloodletting is the mainstay of treatment. The goal is to bring hematocrit at least < 45. Hydroxyurea is used in cases that do not respond to phlebotomy. Patients are also given daily ASA with or without anagrelide to decrease platelet levels. ‘99er’-Polycythemia vera- shows no increase in platelet/WBC count. In these patients pulse oxymetry should be obtained after minimal exertion. Sometimes sleep studies may be done to find out if sleep apnea is a reason for polycythemia vera.



Aplastic Anemia It is a syndrome of bone-marrow failure characterized by peripheral pancytopenia (anemia, leukopenia, and thrombocytopenia) and marrow hypoplasia. Majority (80%) of cases are acquired, which may be idiopathic, or due to infections from hepatitis viruses, EBV, CMV, HIV, parvovirus, and mycobacteria; toxic exposure to radiation and chemicals such as benzene; drugs like chloramphenicol, phenylbutazone, and gold; PNH, eosinophilic fascitis.



Clinical Features The onset is insidious, and the initial symptom is related to anemia or bleeding, though fever or infections are also often noted at presentation. In questions always look out for classical association with predisposing factors.



Diagnosis CBC shows pancytopenia. Hemoglobin electrophoresis and blood-group testing may show elevated levels fetal hemoglobin. These findings are observed in both aplastic anemia and MDS. A bone marrow biopsy, revealing empty tap with fat cells filled marrow, confirms the diagnosis when alternative etiologies for a pancytopenia are not present.



Treatment HLA-matched sibling-donor BMT is the treatment of choice for a young patient and should be undertaken whenever the patient is young and healthy enough to withstand the procedure. Unrelated-donor BMT probably is justified only if the donor is a full match. If it’s not possible, than a combination of antithymocyte globulin, cyclosporine, and prednisone should be given. ‘99er’-Myelophthisic anemia—is due to myelodysplasia/myelofibrosis, or malignant invasion leading to destruction of bone marrow (most common cause). Peripheral film shows marked anisocytosis, poikilocytosis, nucleated RBCs, giant and bizarre platelets, tear drop RBCs (diagnosis clincher). Bone marrow biopsy is usually dry.



PLASMA CELL DISORDERS Multiple Myeloma It is a debilitating malignancy characterized by a proliferation of malignant plasma cells and a subsequent overabundance of functionless immunoglobulins.



Clinical Features • Bone pain: Most common presenting symptom with lumbar vertebrae being one of the most common sites of pain. • Pathologic fractures and bone lesions: These are very common with almost all patients having more than one site of bony involvement. A fracture can be first presentation. • Weakness: Most common cause of weakness is anemia, which may be quite severe. • Spinal cord compression: Presents as back pain, weakness, numbness, or dysesthesias in the extremities. • Bleeding: Occasionally a patient may come to medical attention for bleeding resulting from thrombocytopenia. In rare instance monoclonal protein may absorb clotting factors and lead to bleeding.



Hematology • Hypercalcemia: Presents with polyuria, polydipsia, confusion, somnolence, bone pain, constipation, nausea, and thirst. • Renal failure: It is also a common feature due to immunoglobulins, Bence-Jones protein, calcium, and hyperuricemia. • Infection: Abnormal humoral immunity and leukopenia may lead to infection. Pneumonia and pyelonephritis are common and Pneumococcal organisms are the commonly involved pathogen. Shingles (herpes zoster) and Haemophilus infections are also common. • Hyperviscosity: Epistaxis may be a presenting symptom of myeloma with a high tumor volume. Patients may report headaches and somnolence, and they may bruise easily and have hazy vision. Patients typically experience these symptoms when their serum viscosity is greater than 4 times that of normal serum. Even stroke, myocardial ischemia, or infarction may occur. • Neurologic symptoms: Carpal tunnel syndrome is a common complication of myeloma. Radiculopathy from the compression of spinal nerve roots is also common. • Amyloidosis: May present with the shoulder pad sign (bilateral swelling of the shoulder joints secondary to amyloid deposition, described as hard and rubbery), carpal tunnel syndrome and subcutaneous nodules. Macroglossia is a common finding in patients with amyloidosis.



Diagnosis • Peripheral smears: Shows normochromic, normocytic anemia. • Lab tests: Hypercalcemia, elevated BUN, creatinine. • Urinanalysis- proteinuria due to multiple myeloma is not detected by urinanalysis. • Whole body X-ray: Reveal the punched out lytic lesions. • Protein electrophoresis: Markedly elevated monoclonal immunoglobulin (IgG or may be IgA, IgD). • Bone marrow biopsy: >10% plasma cells confirm multiple myeloma. • 24-hour urine collection: For quantification of proteinuria is useful for diagnosis (>1 g of protein in 24 h is a major criterion) and for monitoring the patient’s response to therapy. • Urine protein electrophoresis: Detects presence of the Bence Jones protein (lambda light chains) in urine.
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Treatment Patients presenting with acute renal failure may benefit from plasmapheresis. Patients with spinal cord compression due to multiple myeloma should begin corticosteroid therapy immediately to reduce swelling. Bisphosphonates are used to promote bone healing and to provide secondary prophylaxis against skeletal-related events. Local radiation may prevent and treat fractures. Hypercalcemia is treated initially with hydration and loop diuretics and then with bisphosphonates. Younger patients should be treated with autologous bone marrow transplantation in an attempt to cure the disease. The regimen used for chemotherapy most often is melphalan and prednisone. Combination chemotherapy is used to prepare patients for bone marrow transplantation as well as in patient who become refractory to treatment. The most effective combination chemotherapy is VAD-vincristine, doxorubicin (adriamycin), and dexamethasone.



Monoclonal Gammopathy of Uncertain Significance (MGUS) It is the most common of a spectrum of diseases called plasma cell dyscrasias and involves the overproduction of a particular immunoglobulin by plasma cells without the systemic manifestations of myeloma.



Clinical Features It is found on routine blood testing done for other reasons and is completely asymptomatic.



Diagnosis Total serum protein is elevated which followed by serum protein electrophoresis (SPEP) shows an elevated monoclonal immunoglobulin spike. Bone marrow examination shows < 5% plasma cells.



Treatment No treatment required.



Hodgkin Disease It is a potentially curable malignant lymphoma with distinct histology, biologic behavior, and clinical characteristics, which involves neoplastic transformation of lymphocytes particularly; in the lymph node. Infectious agents, particularly the Epstein-Barr virus (EBV), may be involved in the pathogenesis of Hodgkin disease. Patients with HIV
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infection have a higher incidence of Hodgkin disease compared to the population without HIV infection. Hodgkin disease has several histologic subtypes. Lymphocyte-predominant has the best prognosis, and lymphocyte-depleted has the worst prognosis.



Clinical Features Patient commonly presents initially with cervical, supraclavicular, and axillary lymphadenopathy, which are characteristically painless, rubbery, nonerythematous, and nontender. Alcohol-induced pain at sites of nodal disease is specific for Hodgkin disease (in 10% patients) [diagnosis clincher]. Patients also presents with fever, drenching night sweats, >1/10th of weight loss (all 3 called ‘B’ symptoms), pruritis, cough or breathlessness. Extra lymphatic involvement may be present but is more common with non-Hodgkin lymphoma.



Diagnosis CBC shows anemia, increased WBC (eosinophilia), platelets. Elevated ESR and LDH levels are prognostically significant. A histological diagnosis is always required and can be the initial test when clinical suspicion is high. An excisional lymph node biopsy is recommended because the lymph node architecture is important for histological classification. Once diagnosis is confirmed, whole body X-ray, chest and abdominal CT, or MRl are used to determine if the disease is localized to the supraclavicular area or not. A staging laparotomy is used to definitively exclude more widespread disease if these investigations are doubtful.



Treatment Therapy is based on the stage of the disease. Ann Arbor classification is used most often for staging. • Stage I denotes involvement of a single lymph node area or single extranodal site. • Stage II denotes involvement of 2 or more lymph node areas on the same side of the diaphragm. • Stage III denotes involvement of lymph node areas on both sides of the diaphragm. • Stage IV denotes involvement of disseminated or multiple involvement of extranodal organs. Involvement of the liver or the bone marrow is considered stage IV disease. For staging classifications the spleen is considered to be a lymph node area. Involvement of the spleen is denoted with the suffix S (IIBS).



• A or B designations denote the absence or presence of B symptoms respectively. Now IA and IIA are managed with radiation. All patients with evidence of “B” symptoms are also treated with radiation therapy. Stage III or Stage IV disease are managed with chemotherapy. The most effective chemotherapy is adriamycin (doxorubicin), bleomycin, vinblastine, and dacarbazine (ABVD). ‘99er’-EBV infection is a common cause of aggressive lymphoma in patients who already have congenital or acquired immune deficiency.



Non-Hodgkin Lymphoma (NHL) NHL is not a single entity but is instead a diverse group of cancers differentiated on the basis of cell type and involves the neoplastic transformation of both the B (majority) and T cell lineages of lymphatic cells. NHL involves lymph nodes but lymphatic organs involvement is move common. There are no specifically known etiological factors for development of NHL. Infections that are associated with NHL development include HIV, Epstein-Barr (both associated with Burkitt lymphoma), HTLV-I, and Helicobacter pylori. Immunosuppressed patients like the ones who underwent bone marrow transplantation are also predisposed to develop NHL.



Clinical Features The clinical presentation is almost similar to HD and so is the staging system, but for one fact that NHL predominantly affects extralymphatic tissue as compared to localized lymphatic involvement in HD. HIV positive NHL patient often have CNS involvement.



Diagnosis Excisional lymph node biopsy is mainstay of diagnosis of NHL. Lab tests give results almost similar to HD. Due to significant extra lymphatic involvement, chest X-ray, ultrasound, CT scan and bone marrow biopsy are done for staging. Immunological markers are required to differentiate different types of NHL.



Treatment The protocol of staging and treatment is similar to HD. The initial chemotherapeutic regimen of choice is CHOP (cyclophosphamide, hydroxy-adriamycin, oncovin [vincristine], prednisone). CNS lymphoma is usually



Hematology treated with radiation, possibly in addition to CHOP. NHL relapses can be controlled with autologous bone marrow transplantation. A new drug Rituximab (an anti-CD20 antibody) is used in NHL cases that express CD20 and is said to be very effective. ‘99er’-Tumor lysis syndrome- presents with hyperkalemia, hyperphosphatemia, hyperuricemia, and hypocalcemia. ‘99er’-Decraeased metabolization of citrate in transfused patients (due to various reasons including hypothermia) may result in renal and hepatic failure, hypothermia, and shock. These patients also have highrisk of hypocalcemia, even though total calcium may be normal. This is because of decrease in ionic calcium. Therefore for every 500 ml of blood transfused, 10cc of 10% calcium gluconate must be given. ‘99er’-Mastocytosis- presents with sclerotic bone lesion, diarrhea, eosinophilia, ulcer disease, GI bleed. ‘99er’-Porphyrias- are defect in heme synthesis. The most common forms are - acute intermittent porphyria (has neurovisceral symptom with abdominal pain being very common), erythropoietic protoporphyria (painful skin and
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acute swelling), porphyria cutanea tarda (chronic blistering skin lesions). ‘99er’-Tachycardia and hypotension are signs of moderate to severe hemorrhage and no delay should be done in instituting fluid therapy and regardless of etiology any patient with active bleeding and marginal vital signs should at least be given 3 L of crystalloid fluids like normal saline or ringer lactate. ‘99er’-Fresh frozen plasma (FFP)—increases plasma anticoagulation factors and is given in chronic liver disease. Washed RBCs are free of traces of plasma, WBCs, and platelets. This is useful in IgA deficiency patients and allergic or previously sensitized patients. Cryoprecipitate is prepared from FFP and contains concentrated factor VIII, XIII, fibrinogen, and von Willebrand’s factor. Its use is indicated in DIC, hemophilia A and von Willebrand’s disease. Packed red cells are prepared from all the red cell mass in a pint of donated blood. It has no plasma and no proteins. Indicated to restore red cell mass.
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Gastroenterology



ESOPHAGUS DISORDERS Dysphagia: is difficulty swallowing (Table 8.1). Odynophagia: is pain on swallowing.



Achalasia



• Chest x-ray: may show an air-fluid level in the dilated esophagus • Esophageal manometry: is the most accurate test. • Endoscopy: may be done to rule out carcinoma.



Treatment



It is an esophageal motor disorder characterized by increased lower esophageal sphincter (LES) pressure, diminished-to-absent peristalsis in the distal portion of the esophagus, and lack of a coordinated LES relaxation in response to swallowing. This occurs due to loss of inhibitory neurons, which normally upon stimulation block the impulse that causes constriction. It is associated with lacrimal secretory disorders and adrenal insufficiency. It is usually an idiopathic disorder with few cases being caused by Chagas disease or lymphoma that infiltrates LES region.



Clinical Features • Progressive dysphagia (most common symptom- to both solids and liquids simultaneously) • Regurgitation • Chest pain • Weight loss



Diagnosis • Barium esophagography: is the initial test done and it shows dilation of the esophagus, narrowing into a "bird's beak" at the distal end (diagnosis clincher).



CCBs, nitrates may be used but benefit small proportion of patents. Intrasphincteric injection of botulinum toxin may be used but treatment of choice is pneumatic dilation especially in those cases in which surgery is not appropriate. Surgical procedure of choice is laparoscopic Heller myotomy but it may cause an increase in reflux incidences.



Esophageal Cancer Squamous cell carcinoma: in proximal two-third of esophagus and associated with alcohol and tobacco. Adenocarcinoma: in distal one-third and associated with gastroesophageal reflux and Barrett esophagus.



Diagnosis • Barium swallow: is usually the first and very sensitive test for helping detect stricture and intraluminal masses. • Endoscopic ultrasound: is the most sensitive test to help determine the depth of penetration of the tumor (T staging) and the presence of enlarged periesophageal lymph nodes (N staging).



Table 8.1: Dysphagia and associated conditions Dysphagia types



Disease



Characteristic



Solids alone



Carcinoma Peptic strictures Esophageal rings (at gastroesophageal junction) Plummer-Vinson syndrome Achlasia Esophageal spasms



In elderly; progressive symptoms Long standing heart burn; progressive symptoms Sudden/intermittent obstruction by a bolus Associated with Iron deficiency anemia. No heartburn, worse at night; progressive Triggered by cold liquids, stress, acid; intermittent symptoms Heartburn, Raynaud's phenomenon; progressive



Both solids and liquids



Scleroderma



Gastroenterology
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Table 8.2: Clinical features of achalasia and esophageal cancer Achalasia



Esophageal cancer



Progressive dysphagia simultaneously to both solid and liquid. May present at any age (even young) No associated hypercalcemia Weight loss late presentation Hoarseness not seen



Initial solid and then liquid In old age Associated hypercalcemia Weight loss prominent Hoarseness (caused by invasion of the recurrent laryngeal nerve; is a sign of unresectability).



• Endoscopy: is must to get a biopsy of the lesion. • Abdominal and chest CT scans: are useful to help exclude the presence of metastases (M staging) and local spread.



Treatment Chemotherapy with 5-fluorouracil combined with radiation is used in patients who are not candidates of surgery. The truly effective therapy for esophageal carcinoma is surgical resection if it is localized.



immunocompromised or diabetics), radiation exposure, or direct erosive effects of ingested drugs (iron, potassium, alendronate, quinidine, aspirin, steroids, tetracyclines, NSAIDs). Most common infectious agent is Candida (in HIV positive when CD4 < 200/mm3) and rarely HSV or CMV



Clinical Feature Odynophagia is a common presenting complaint with rarely being accompanied by dysphagia.



Esophagitis



Diagnosis



It is either inflammation or infection of esophagus. It is usually caused by reflux disease, infection (mostly in



History of any toxin ingestion may be important in reaching the diagnosis. Perform a double-contrast esophageal



Table 8.3: Other esophageal dysmotility diseases Disease



Etiopathogenesis



Clinical feature



Diagnosis



Treatment



Systemic sclerosis



Due to atrophy and fibrosis of esophageal smooth muscles



Dysphagia along with reflux (diagnosis clincher)



Motility study-LES neither relaxes nor contracts (like an immobile open tube)



Metoclopramide, erythromycin (promotility drug). Proton pump inhibitors (PPIs) also used.



Esophageal spasm Idiopathic. Both essentally /nutcracker disease same except manometric finding difference



Intermittent dysphagia and chest pain [no relation with food, precipitated by cold liquids (diagnosis clincher)]



Barium studies CCBs or nitrates relieve (corkscrew pattern); symptoms manometric study (most accurate)-high intensity (in nutcracker), disorganized contractions (in spasm)



Rings and webs



Schatzki's ring and plummer-vinson syndrome thin epithelial membranes. Both non progressive.



Schatzki's ring (distal location) Barium esophagogram -intermittent dysphagia, no pain. Plummer-Vinson syndrome (proximally; associated with Fe deficiency anemia)-sometimes dysphagia with liquids also



Dilation procedure. Plummer-Vinson syndrome also responds to correction of Fe deficiency.



Zenker's diverticulum



Outpouching of posterior pharyngeal constrictor. Very slow developing.



In old age. Difficulty initiating Barium study swallow, bad breath, repeated throat clearing, throwing up food eaten few days back (diagnosis clincher)



Surgical resection. Endoscopy or NG tube placement contraindicated
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barium study as a first-line test, if dysphagia is a primary complaint, to rule out other pathologies.



In HIV positive, response to fluconazole is diagnostic and therapeutic. If it doesn't work then endoscopy is indicated. Drugs that cause esophagitis should be taken in upright position with lots of water as a precaution against developing esophagitis.



clinical presentation usually consists of repeated episodes of retching and vomiting, typically in a middle-aged man with recent excessive dietary and alcohol intake. It is followed by a sudden onset of severe chest pain in the lower thorax and upper abdomen that may radiate to the back or left shoulder and is typically aggravated by swallowing. Usually, hematemesis is not seen after esophageal rupture, which helps distinguish it from the more common Mallory-Weiss tear.



MALLORY-WEISS SYNDROME



Diagnosis



Treatment



It is characterized by upper gastrointestinal bleeding secondary to longitudinal mucosal nontransmural lacerations at the gastroesophageal junction or gastric cardia caused by any disorder that causes retching or vomiting. It is usually seen in alcoholics in boards.



Clinical Features Presenting symptoms include hematemesis (in all patients), melena (if bleeding > 100mL), light-headedness, dizziness, syncope, and abdominal pain.



Diagnosis Esophagogastroduodenoscopy- Upper endoscopy is the gold standard for diagnosis of this condition.



Treatment Treatment mostly supportive as condition resolves spontaneously. In severe cases epinephrine injection at site of tear or cauterization is required. In cases of very severe bleeding with hemodynamic instability, the patient should be stabilized prior to performing endoscopy. '99er'- Hiatal hernia- is present in majority of patients with Mallory-Weiss syndrome and is also the most common etiological factor.



BOERHAAVE SYNDROME It is a spontaneous, transmural perforation of the esophagus which typically occurs after spontaneous vomiting.



Clinical Features The Mackler triad defines the classic presentation and consists of vomiting, lower thoracic pain, and subcutaneous emphysema (diagnosis clincher).The classic



• Chest X-ray: Most commonly shows a unilateral effusion, usually on the left, due to the fact that most perforations occur in the left posterior aspect of the esophagus. • Gastrografin (water-soluble contrast) and/or barium esophagram: following plain radiography may be performed to look for extravasation of contrast and location and extent of rupture/tear. • CT scanning: may be performed if contrast esophagraphy cannot be performed, cannot localize rupture, or is nondiagnostic.



Treatment Ideal management involves a combination of both conservative and surgical interventions. • Conservative therapy: Include nil per orally, parenteral nutritional support, nasogastric suction, broadspectrum antibiotics, narcotic analgesics. • Surgical intervention range from primary repair to resection to esophageal stent placement.



GASTROESOPHAGEAL REFLUX DISEASE (GERD) Gastroesophageal reflux is a normal physiological phenomenon experienced intermittently by most people, particularly after a meal. Gastroesophageal reflux disease (GERD) occurs when the amount of gastric juice that refluxes into the esophagus exceeds the normal limit, causing symptoms with or without associated esophageal mucosal injury. This occurs with decreased tone of LES, which can be exacerbated by hiatal hernia, collagen vascular diseases, pregnancy, substances like alcohol, caffeine, nicotine, chocolate, drugs (CCBs and nitrates). It more commonly occurs in lying down position. Obesity is also a contributing factor in GERD, probably because of the increased intra-abdominal pressure.



Gastroenterology



Clinical Features Heartburn is the most common typical symptom of GERD. Most patient have regurgitation (effortless return of gastric and/or esophageal contents into the pharynx) and sometimes dysphagia; accompanied by sore throat, a bad metal-like taste in the mouth, hoarseness, cough, and wheezing due to respiratory complications from spillage of gastric contents. Pain in GERD may occur postprandially and can awaken patient from sleep. It is worsened by emotional stress. GERD is a common cause of chronic cough and can mimic or exacerbate asthma also.



Diagnosis Patient presenting with typical history is diagnostic for condition and can be started on treatment. Barium esophagogram is particularly important for patients who experience dysphagia. Ambulatory 24-hour pH monitoring is the most accurate diagnostic test (pH < 4 for > 4.5% of a 24 hour period) and is done when diagnosis is not sure due to atypical presentation.



Treatment • Lifestyle modifications include the following: – Losing weight (if overweight) – Avoiding alcohol, chocolate, citrus juice, and tomato-based products – Avoiding large meals – Waiting 3 hours after a meal before lying down – Elevating the head of the bed 8 inches • Pharmacologic therapy: Histamine (H2) receptor antagonists are the first line agents for patients with mild-to-moderate symptoms. PPIs are the most powerful medications available and therapy of choice for GERD. • Surgery: Patients who are not responsive to pharmacological therapy, have developed Barrett esophagus, or have extraesophageal symptoms can undergo Nissen fundoplication. • Endoscopy should be considered to screen for Barrett's esophagitis, especially those on continual medical therapy. '99er'- Endoscopy is preferred over capsule endoscopy for esophagus and stomach pathologies.



BARRETT ESOPHAGUS It is a metaplastic disorder in which specialized columnar epithelium replaces healthy squamous epithelium. It is
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the most common cause/precursor of esophageal carcinoma.



Clinical Features It develops due to long standing reflux disease and patient usually gives symptoms of the same.



Diagnosis Esophagogastroduodenoscopy (EGD) is the procedure of choice for the diagnosis of battet’s esophagitis. The diagnosis requires biopsy confirmation of metaplasia in the esophagus. Endoscopy should be performed if the patient has had GERD for longer than 5 years, or if there are alarm symptoms, such as dysphagia, odynophagia, weight loss, anemia, or heme-positive stool are present.



Treatment PPIs.



PEPTIC ULCER DISEASE (PUD) It refers to a discrete mucosal defect in the portions of the GIT (gastric or duodenal) exposed to acid and pepsin secretion. It is caused by a variety of factors: • H pylori infection – H pylori infection, along with NSAIDs use account for most cases of PUD. – Eighty to 90% of duodenal ulcers and 70 to 80% of gastric ulcers are associated with H. pylori. • NSAIDs- Corticosteroids alone do not increase the risk for PUD; however, they can potentiate the ulcer risk in patients who use NSAIDs concurrently. • Severe physiologic stress - intense vasoconstriction of the vasculature that supplies the gastric mucosa leads to the sloughing of these cells – Burns – CNS trauma – Surgery – Severe medical illness • Hypersecretory states (uncommon) – Gastrinoma (Zollinger-Ellison syndrome) or multiple endocrine neoplasia (MEN-I) – Antral G cell hyperplasia – Systemic mastocytosis – Basophilic leukemias • Additional rare, miscellaneous causes include radiation-induced or chemotherapy-induced ulcers, vascular insufficiency (cocaine), and duodenal obstruction.
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Clinical Features Both gastric and duodenal ulcers have same clinical presentation. The most common and usual complaint with which patient presents is epigastric pain. It is gnawing or burning in character with no tenderness. Traditionally, it is considered that pain of gastric ulcer occurs immediately after food and that of duodenal ulcer gets relieved by eating and may occur again 2-3 hours after eating. Nausea, vomiting, dyspepsia and heartburn may also be seen. If the pain starts suddenly and patient present with rigid abdomen and rebound tenderness, ulcer perforation should be suspected and immediate X-ray is indicated. Pain radiation to back is commonly seen in ulcer penetration. '99er'-Rare causes like Zollinger-Ellison syndrome, hyperparathyroidism, systemic mastocytosis, small bowel resection should be suspected when patient of PUD presents with gastric pH < 2, weight loss, diarrhea.



bismuth salicylates. If no H. pylori is present, patient should be evaluated for Zollinger-Ellison syndrome. Active ulcers associated with NSAID use are treated with an appropriate course of PPI therapy and the cessation of NSAIDs. For patients with a known history of ulcer, and in whom NSAID use is unavoidable, the lowest possible dose and duration of the NSAID and co-therapy with a PPI or misoprostol are recommended. COX 2 inhibitors may also be used in place of NSAIDs. '99er'- ICU patient and ulcer- ICU patients are prone to ulcer development and therefore they need prophylaxis by PPI suspension via NG tube. Risk factors for development of PUD in ICU include mechanical ventilation and coagulopathy. '99er'- Mucosa associated lymphoid tissue lymphomamostly is related to H. pylori infection and its eradication also results in its regression.



ZOLLINGER-ELLISON SYNDROME (ZES) Diagnosis Upper endoscopy is study of choice. Healthy patients 


Treatment Peptic ulcer treatment mainstay is treatment of H. pylori infection. Regimen of first choice is a PPI combined with clarithromycin and amoxicillin for 14 days. Tetracycline and metronidazole may be used as substitutes. If there is no improvement after the regimen, a urea breath test should be performed and if presence of H. pylori is confirmed than replacement antibiotics should be used along with



It is a non-beta islet cell gastrin-secreting tumor of the pancreas that stimulates the acid-secreting cells of the stomach to maximal activity, with consequent gastrointestinal mucosal ulceration. ZES may occur sporadically or as part of MEN 1.



Clinical Features Abdominal pain is the most common symptom, reported more frequently by men and patients with the sporadic form of ZES. Patients also report diarrhea, and this is the most common symptom in patients who have ZES associated with MEN 1 and in female patients. Heartburn is also a common complaint.



Diagnosis Clinical history of peptic ulcer disease that is nonresponsive to medical therapy points (diagnosis clincher) towards a diagnosis of ZES. Various tests that are done (as in order) are: • Check gastrin level: Measure at least 3 fasting levels of gastrin on different days. • Perform gastric acid secretory studies: A basal acid output value of greater than 15 mEq/h or a gastric volume of greater than 140 mL and pH of less than 2.0 are highly suggestive of gastrinoma. • Perform a provocative test: The secretin stimulation test is the preferred test. • Perform somatostatin receptor scintigraphy.



Gastroenterology • Perform imaging studies to stage and localize the gastrinoma. • Determine if patient is a surgical candidate for tumor resection. Elevated serum calcium levels should prompt a search for MEN 1 syndrome.



Treatment In acutely ill, immediate control of gastric acid hypersecretion can be achieved with IV PPIs. All patients with sporadic ZES without hepatic metastases or medical contraindications to surgery should undergo surgical resection. For patients with metastatic disease chemotherapy, interferon, and octreotide may be helpful. '99er'- Menetrier disease- is characterized by markedly thickened gastric folds. It may lead to decreased acid secretion, weight loss, and a protein loosing enteropathy leading to edema. There is no specific medical treatment and most patients require partial or complete gastric resection.



Inflammatory Bowel Disease (IBD) It commonly refers to Ulcerative colitis (UC) and Crohn's disease (CD), which are idiopathic, chronic inflammatory diseases of the GI tract, probably involving immune system. The presentation, diagnostic work up and treatment of both these condition is quite similar.



Clinical Features Both UC and CD usually have waxing and waning intensity and severity. When the patient is actively symptomatic, indicating significant inflammation, the disease is considered to be in an active stage and the patient as having a flare of the IBD. Both usually present with fever, diarrhea, weight loss, fatigue, anemia and, occasionally abdominal pain and bleeding. Both forms of IBD can lead to colon cancer after 8 to 10 years of involvement of the colon, more so in UC. Typical presentation of each condition is as follows: Ulcerative colitis (UC) • The most typical manifestation is bloody diarrhea (with urgency). Pain is uncommon but if occurs, its cramping. • Usually occurs in young females. • UC is limited exclusively to the large bowel and is exclusively a mucosal disease. UC has no skip lesions, no fistula formation, and no oral or perianal involvement like CD. It remains confined to the rectum
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or spreads proximally and contiguously. The small intestine is never involved, except when the distal terminal ileum is inflamed in a superficial manner referred to as backwash ileitis. Crohn's disease (CD) • Presentation of CD is generally more insidious than that of UC, with ongoing abdominal pain, anorexia, diarrhea, weight loss, and fatigue. • The most typical manifestations are abdominal pain and diarrhea. Pain is particularly common, especially when some degree of obstruction is present. Its colicky and classic location is right lower quadrant (appendicitis like). • CD is more likely to be associated with a palpable abdominal mass because CD has granulomas in the bowel wall that are transmural in nature, which can lead to the different loops of bowel being inflamed and sticking together, forming a mass. These masses can be palpated and cause pain. • Weight loss is observed more commonly in CD than in UC because of the malabsorption associated with small bowel disease. • Patient sometimes may also experience fecal incontinence with small amount of stools. Extra intestinal manifestations of IBD are: • Arthritis: The axial arthritis consists of ankylosing spondylitis and sacroiliitis. Axial arthritis is often associated with HLA-B27. The peripheral arthritides is a nondestructive arthritis, which is typically asymmetric, and affects large weight-bearing joints. • Eye: episcleritis and iritis (uveitis) are seen in UC. Treatment of these complications often requires highdose systemic steroids or infliximab. • Skin: – Erythema nodosum: It usually dissipates with bowel disease treatment. – Pyoderma gangrenosum: Starts as an inflamed patch of skin ranging from one to several centimeters in diameter that progresses until it ulcerates. Upon ulceration, the lesion may persist for many months before healing. Treatments that have been tried include dapsone, metronidazole, cyclosporine, and infliximab. • Urinary complications: More common in persons with CD. Calcium oxalate stones are the most common type of renal calculi associated with CD. Treatment is to increase hydration and to use oral calcium citrate supplements, which bind the oxalate within the intestinal tract and prevent its excretion in the urinary tract. Because of its proximity to the ureters,



134



•



•



•



•



The Definitive Review of Medicine for USMLE



inflammation of the small bowel may involve the ureters causing obstruction and hydronephrosis. Fistulae occasionally occur between the bowel and bladder or ureters. Sclerosing cholangitis: is most commonly associated with UC and should be aggressively sought when abnormal LFT results of cholestatic pattern are found in a patient with ulcerative colitis. Colonoscopy is indicated, if sclerosing cholangitis is diagnosed in the absence of a known history of ulcerative colitis. Gallstones: are common in persons with CD, but these persons are usually asymptomatic; occasionally cholecystectomy is necessary. Anemia: associated with IBD which may be of 2 types– iron deficiency (due to chronic blood loss), and anemia of chronic disease. CD involving the proximal small intestine (duodenum) may have difficulty absorbing oral iron and occasionally parenteral iron replacement is necessary. Hypercoagulability: Strokes, retinal thrombi, and pulmonary emboli are not uncommon in patients with IBD.



Diagnosis • Lab studies: ESR is typically elevated and has been used to monitor disease activity. Hypokalemia reflects the severity of the diarrhea. CD can result in vitamin B12, calcium, vitamin K, and iron deficiencies because of malabsorption and hence PT may be found to be prolonged. • Serologic tests: pANCA have been identified in some patients with UC, and anti-Saccharomyces cerevisiae antibodies (ASCA) have been found in patients with CD. • Imaging: IBD is diagnosed with endoscopy (skip lesion in CD, friable mucosa in UC) and sometimes with barium studies (cobblestoning in CD, lead pipe colon in UC). • Biopsy: Biopsy shows granuloma in CD, but not in UC.



Treatment The medical approach for patients with IBD is symptomatic care. The first step in medication therapy is usually aminosalicylates. If the IBD fails to respond to aminosalicylates, the second step is high dose corticosteroids (budesonide). They tend to provide rapid



relief of symptoms and a significant decrease in inflammation. If IBD is refractory to corticosteroid therapy, or have frequent flares that require corticosteroid therapy, the third step for medication is one of the immunomodulator (6-MP or azathioprine). Infliximab is used in refractory disease or in CD patients who form fistulae. Patient should also undergo serial imaging to rule out perforation, megacolon, or abscess development in CD. UC patient should undergo colonoscopy 8-10 years after diagnosis and then annually thereafter because incidence of colon cancer in UC is 1% every year after 10 years of disease. Long term treatment therapy of IBD involves mesalamine derivatives (sulfasalazine in old times) as mainstay. This includes Pentasa in CD, Asacol in UC and Rowasa for rectal involvement. '99er'- There has been re-activation of tuberculosis with infliximab, and therefore PPD test for latent TB should be done prior to treatment. If positive, patients should receive isoniazid. '99er'- Ischemic colitis- Patient suddenly presents with abdominal pain that may be accompanied by stools with blood clots. A classic presentation that develops later is severe abdominal pain, which is out of proportion to physical findings. Patient may have fever and on examination may present with localized tenderness. Abdominal distention, guarding and bowel sound absence are associated with intestinal infarction and hence are manifestation of disease progression. Patient is typically above 60 years of age and has predisposing factors for development of CAD. Severe ischemic colitis requires surgical resection of involved bowel.



Irritable Bowel Syndrome (IBS) It is a functional GI disorder characterized by abdominal pain and altered bowel habits in the absence of any specific organic pathology.



Clinical Features and Diagnosis The Rome III criteria for the diagnosis of IBS require that patients must have recurrent abdominal pain or discomfort for at least 3 days per month during the previous 3 months that is associated with 2 or more of the following: • Relieved by defecation • Onset associated with a change in stool frequency • Onset associated with a change in stool form or appearance



Gastroenterology Four bowel patterns may be seen with IBS. These patterns include diarrhea predominant, constipation predominant, mixed diarrhea and constipation, alternating diarrhea and constipation. Patient may also complain of abdominal bloating and mucorrhea.



Treatment IBS is a chronic illness and has no cure. High fiber diet, exercise and adequate fluid intake are initial measures taken. In patients where diarrhea predominates, antidiarrheal agents like loperamide or diphenoxylate should be given. Bulking agent like psyllium, and lactulose, or enemas are indicated. Tegaserod (5-HT4 agonist) may also be used. TCAs are used even in absence of depression, especially when patient is suffering from chronic pain. Antispasmodic agents (hyoscyamine, dicyclomine etc) are also used to relax bowel wall. The most important component of treatment is to establish an effective and therapeutic relationship with the patient and his or her family.



Diarrhea (Complete Topic in Infectious Disease Chapter) Stool osmotic gap: 290-2(stool Na++ stool K+). Any value < 50 is considered to be normal. Normal anion gap is seen in IBS, factitious disorder (both have normal body weight), secretory diarrhea, and laxative abuse (body weight is increased). Elevated anion gap with increased stool fat content is seen in malabsorption, bacterial overgrowth, and pancreatic dysfunction; normal fat content is seen in lactulose/sorbitol ingestion, laxative abuse, or lactose intolerance.



Carcinoid Syndrome It is a syndrome due to production and secretion of serotonin from neuroendocrine tumors (carcinoids).
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Majority of carcinoids (95%) are present in GIT and constitute the most common primary tumor of small intestine and appendix. But the serotonin produced from these GIT carcinoids is not able to show its effect because it is soon metabolized during its passage through liver (into 5-HIAA and excreted into urine). On the other hand bronchial carcinoids, though rare are very notorious for their clinical presentation as they are directly secrete into systemic circulation. Hence, presence of carcinoid syndrome usually signifies metastatic tumor or rarely bronchial carcinoid. It may be associated with scleroderma.



Clinical Features Bowel carcinoids due to their anatomical location may present with pain, intestinal obstruction, palpable mass, perforation, or GI bleed. Features of carcinoid syndrome include: • diarrhea and abdominal cramps • tachycardia and hypotension • pellagra due to niacin deficiency (excessive production of serotonin causes tryptophan deficiency, which in turn causes niacin deficiency). • flushing of skin (along with diarrhea- diagnosis clincher) and telangiectasia of the face, and neck • skin desquamation • right-sided endocardial fibroelastosis - leading to right-sided heart failure as it causes tricuspid regurgitation and pulmonary valve stenosis • Wheezing attacks (due to bronchospasm).



Diagnosis Clinical history gives enough clue and diagnosis can be confirmed by measuring elevated 24 hour urinary 5hydroxyindolacetic acid level (5-HIAA) or by somatostatin receptor scintigraphy.



Table 8.3: Types and evaluation Type



Features



Evaluation



Infectious(most common cause of acute cases)



Fever, vomiting, chill, blood (if entero invasive pathogen)



Stool leucocytes, gram stain, culture, ova and parasite, toxin evaluation.



Secretory (by viruses, toxins, or increases fat content)



No change in diarrhea after fasting, normal.



Fecal fat content, toxin evaluation, stool anion gap (normal)



Osmotic(lactose intolerance, sorbitol/mannitol ingestion)



Bloating and gas with malabsorption



Stool anion gap (increased)



Exudative (mucosal inflammation, IBD, colon Ca)



Tenesmus, frequent diarrhea with often small volume



Elevated ESR and C-reactive proteins. Colonoscopy
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Treatment Control of symptoms is the primary object of therapy. Somatostatin antagonist octreotide is very useful drug. A localized tumor, usually bronchial carcinoids, may be resected. If the disease becomes resistant to pharmacologic agents, hepatic arterial embolization may be performed.



COLON CANCER It is the third most common cause of cancer in US. Risk factors include age, diet high in fat and red meat, IBD, smoking, alcohol, polyps, and genetic predisposition (hereditary polyposis and nonpolyposis syndromes). Alcohol intake is said to be the greatest risk factor.



Clinical Features It is found on screening and may be completely asymptomatic. Others present with abdominal pain, altered bowel habits, occult bleeding and anemia (right colon), intestinal obstruction (left colon), and narrow stool caliber.



Diagnosis Carcinoembryonic antigen (CEA) may be increased, in which case it might be helpful in monitoring clinical management. Similarly cancer antigen 19-9 may also be helpful. CT and PET may be helpful in looking for metastasis and staging of cancer. Colonoscopy is the most accurate diagnostic test. Periodic colonoscopy is the most effective (and also cost effective) screening method. Screening in the general population is recommended after the age of 50 years. It's to be done with annual fecal occult blood testing by guaiac test, sigmoidoscopy every 5 years and colonoscopy every 10 years. Documentation of polyp on a colonoscopy indicates repeat colonoscopies every 3 to 5 years.



'99er'- False-positive stool guaiac test: due to red meat, poultry, aspirin, NSAIDs. False-negative tests: caused by taking vitamin C. '99er'- Chronic constipation- is commonly seen in elderly patients, but before reassuring the patient, colon cancer must be ruled out. Once any underlying pathology is excluded, increase in dietary fiber and avoiding medications like CCBs that cause constipation is next step. If still there is no improvement, than addition of bulking agents like barn, psyllium is recommended.



Hereditary Nonpolyposis Colorectal Cancer (HNPCC/Lynch Syndrome) It shows early onset and affects multiple family members as they carry genetic defect with a high degree of penetrance. In these patients malignancy develops in the absence of adenomatosis of the colon and rectum. The Amsterdam criteria for defining HNPCC include the following: • Onset of colorectal cancer in at least 3 individuals spanning 2 generations • At least one of these individuals is a first-degree relative of the other two • At least one of the individuals must have a diagnosis prior to age 50 years Lynch syndrome I- expression of the disease limited to the colon. Lynch syndrome II- coexist with extracolonic tumors like endometrial and ovarian tumors. The recommendation for screening this population is to start at the age of 25 and undergo colonoscopy every 1 to 2 years.



Treatment Cancer localized to mucosa, submucosa, and muscularis layers should be resected. Once cancer spreads beyond these layers or metastasizes chemotherapy is indicated. The preferred regimen is irinotecan plus 5-FU/leucovorin (Saltz regimen). '99er'- Family history of colon cancer- in such patients, screening should begin at an age of 40, or 10 years earlier than the family member who had colon cancer, whichever is younger.



Fig. 8.1: Polyposis and cancer syndromes



Gastroenterology



Treatment The optimal management strategy hasn't yet been established. Surveillance colonoscopy and polypectomy are effective in reducing the risk of invasive cancer in these patients.



POLYPOSIS AND CANCER SYNDROMES: HEREDITARY POLYPOSIS SYNDROMES Familial Adenomatous Polyposis (FAP) It is an autosomal dominant inherited syndrome, the major feature of which is extensive polyposis, defined by at least 100 visible adenomatous polyps in the large intestine. The genetic defect in APC gene gives it almost absolute penetrance so that patient develops adenoma by 35 and colon cancer by 50 years of age. These patients have greatly increased risk of upper GI malignancies, thyroid cancer, and hepatoblastoma.



Clinical Features Almost 90% of patients are asymptomatic but remaining may present with an increased frequency of defecation, anemia, rectal bleeding, and abdominal pain.



Diagnosis is confirmed by endoscopic biopsy findings. Screening should be done every 1 to 2 years by sigmoidoscopy, beginning at 12 years of age in patients with familial predisposition of this syndrome.



Treatment Total colectomy with a rectal mucosectomy and endorectal pull-through is the procedure of choice. Hamartomatous lesions- They have very low chances of converting to cancer, but more than general population. Juvenile polyposis syndrome- presents with only few polyps, with only a small risk to develop carcinoma.



Peutz-Jeghers Syndrome It is the association of intestinal polyps with mucocutaneous pigmented spots of the mouth, hands, and feet (diagnosis clincher), which are typically present at puberty. Patients are mostly asymptomatic or present with clinical features similar to FAP. Ovarian tumors are associated with this syndrome. During treatment, extensive intestinal resections are contraindicated because of the recurrent nature of the polyps and there by prevent shortbowel syndrome that may result from repeated surgeries.
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'99er'- Prolapse of rectal polyps in the first year of life, may indicate Peutz-Jeghers syndrome (in the familial cases), even in the absence of pigmentation.



Other Syndromes Syndromes associated with colon cancer include: • Cronkhite-Canada syndrome - GI polyposis, skin hyperpigmentation, alopecia, and nail changes • Oldfield syndrome - Polyposis and multiple sebaceous cysts • Osler-Weber-Rendu syndrome - Juvenile polyps and hepatic telangiectasia • Cowden syndrome - Hamartomas, GI polyps, breast, thyroid, and GI cancer • Bloom syndrome - Growth retardation, accelerated aging, immune deficiency, and malignant tumors • Gardner syndrome - Polyposis, osteomas, and multiple sebaceous cysts • Turcot syndrome - Polyposis and brain tumors (gliomas, ependymomas) '99er'-Epidermoid carcinoma of anal canal are seen in association with condyloma acuminata, an HPV infection. The superficial epidermoid cancer may be treated with wide excision alone and somewhat deeper ones are treated with chemotherapy and radiation therapy combination. '99er'-Osteomas on X-ray- should be followed by colonoscopy (Gardner syndrome). '99er'- Endocarditis (due to Streptococcus bovis) - these patients should also undergo colonoscopy as there is an association between colon cancer and the given endocarditis.



GASTROINTESTINAL BLEEDING GI bleeding is classified as either upper or lower GI bleed depending on the relation of source of bleeding to ligament of treitz (separates duodenum from jejunum). Those proximal to it are defined as Upper GI bleeding and those distal as Lower GI bleedings. Upper GI bleed is usually seen with ulcer hemorrhage, esophageal or fundus mucosal tears, esophageal varices, erosive gastritis, Dieulafoy lesion (bare artery with a small ulcer), and gastric cancer. Lower GI hemorrhage in adults is usually due to diverticulosis, IBD, rectal diseases (hemorrhoids etc.), carcinomas, and angiodysplasias (painless). In children and adolescents, it's due to intussusception, polyposis syndrome, meckel diverticulum, and IBD. Lower GI bleeding presents with red blood in the stool, and upper GI bleeding usually with hematemesis, black



138



The Definitive Review of Medicine for USMLE



stool, or melena, unless if hemorrhage is high enough when even upper GI bleed may present as blood in stool. Massive hemorrhage presents with a systolic blood pressure of < 90 mm Hg and a hemoglobin level of 6 g/dL or less and is a life-threatening condition. Orthostatic hypotension (systolic blood pressure fall of >20 mm Hg or >10 point rise in pulse on change of position) in a patient with GI bleed is usually indicative of blood loss of more than 1000 mL or 20% of total volume. Vital signs reveal tachycardia at 10% volume loss and shock at 30%volume loss. When patient presents with GI bleeding, priority is given to management of bleeding and symptomatic treatment rather than finding the cause of bleeding, which should be sought only once the bleeding is managed. The initial goal of therapy should be to correct shock and coagulation abnormalities and to stabilize the patient so that further evaluation and treatment can proceed. Patient should immediately receive 2 large-bore IV line and blood sample should be sent for various tests, typing and cross matching. In cases of massive hemorrhage as described above, patient may require transfusion of at least 5 units of blood. Fresh frozen plasma is given if PT is more than 1.5 times the normal. Platelet transfusion is also indicated if count comes out to be < 50,000/mm3. Majority of GI bleeding stops spontaneously during fluid resuscitation. Else measures to decrease active bleeding may be undertaken, depending on cause of bleeding like: • Variceal bleeding- decrease portal hypertension by giving octreotide, or endoscopic banding if it fails and transjugular intrahepatic portosystemic shunting (TIPS) if both fail. A Blakemore tube may be used to tamponade the bleeder till the time TIPS is performed. • PUD- PPI (not H2 blockers), endoscopic epinephrine injection, thermal contact, and laser therapy. • Diverticular bleeding- epinephrine injection, embolization, catheter directed vasopressin, or rarely surgery has took performed if it does not stop of its own. '99er'-TIPS- most common complication is worsening of hepatic encephalopathy. Endoscopy is the most accurate test to determine the etiology of both upper and lower GI bleeding. First upper GI bleed should be ruled out. When both upper and lower GI endoscopy are not able to find the source of bleeding, the source most probably lies in small bowel- the part of GIT that is not clearly accessible by both type of endoscopies. Angiography is useful in extremely highvolume bleeding in which so much blood is coming out



that endoscopy cannot see the source. A nuclear bleeding scan (technetium tagged red cells) is used to detect low volume bleeds. Capsule endoscopy is the newest modality to visualize the small bowel in which a patient swallows a capsule with a camera that transmits images to a receiver outside. If a patient is unstable, arteriography or exploratory laparotomy may be done.



MALABSORPTION SYNDROMES Malabsorption syndromes encompass a number of different clinical entities that result in chronic diarrhea, abdominal distention, and failure to thrive due to defects in the digestion and absorption of food nutrients by the gastrointestinal tract. Most common malabsorption seen clinically includes that of fats and carbohydrates, with lactose intolerance being the most common of all.



Lactose Intolerance Lactose intolerance is a common disorder and is due to the inability to digest lactose into its constituents, glucose and galactose, secondary to low levels of lactase enzyme in the brush border of the duodenum and is perhaps the single most common potential cause of diarrhea.



Clinical Features Symptoms of lactose intolerance include loose stools or diarrhea associated with abdominal bloating and pain, flatulence, nausea, and borborygmi upon ingestion of dairy products (diagnosis clincher). The diarrhea never has blood or leukocytes in it.



Diagnosis Routinely its diagnosed by simply removing milk, cheese, and all other dairy products (except yogurt) from the diet and observing patient for resolution of symptoms, which should occur within 24 to 36 hours. • Stool analysis: A precise diagnosis can be established by finding an increased stool osmolality and increased osmolar gap. Acidic stool is defined by a pH level of < 5.5. This is an indication of likely carbohydrate malabsorption, even in the absence of reducing substances. • Breath hydrogen test: This is the diagnostic test of choice. Subjects are administered lactose after an overnight fast (of at least 8 hours), after which expired air samples are collected and a rise in breath hydrogen concentration > 20 ppm over the baseline after lactose ingestion suggests lactase deficiency.



Gastroenterology



Treatment Dietary changes are the best therapy. Yogurt with live cultures is generally well tolerated by individuals with lactose intolerance. Dairy products with reduced or no lactose are widely available. Commercially available lactase enzyme preparations are also effective in reducing symptoms.



Fat Malabsorption
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antibodies- very specific). It should be followed by bowel biopsy, even if serological tests are positive so as to exclude gut lymphoma. Improvement after removal of wheat, rye, oats from diet may take several days due to presence of antibodies. The 1-hour D-xylose blood absorption test is used to indirectly measure the available absorptive surface of the proximal small intestine and helps differentiate celiac disease, tropical sprue and whipple's disease from chronic pancreatitis.



Major causes include celiac disease, chronic pancreatitis, tropical sprue and Whipple disease. All these condition clinically share the same feature of steatorrhea-diarrhea which is foul smelling, greasy, and floating, and weight loss along with malabsorption of fat soluble vitamins (A, D, E, K).



Treatment



Celiac Disease/Gluten-Sensitive Enteropathy



This chronic inflammation can lead to chronic abdominal pain and/or impairment of endocrine and exocrine function of the pancreas.



It is a chronic disease of the digestive tract that interferes with the digestion and absorption of gluten, a protein commonly found in wheat, rye, and barley. When people with celiac sprue ingest gluten, the mucosa of their intestines is damaged by an immunologically mediated inflammatory response, resulting in malabsorption.



Clinical Features As mentioned above, steatorrhea is the most common presentation along with flatulence, weakness, fatigue. Atypical presentations that are now becoming more frequent in adults include growth failure without diarrhea, anemia (typically due to iron), osteopenia or osteoporosis, bleeding disorders, chronic hepatitis, dental enamel hypoplasia, epilepsy with cerebral calci-fications, delayed puberty, and short stature. Dermatitis herpetiformis, typically seen with celiac disease, is a pruritic papulovesicular skin lesion involving the extensor surfaces of the extremities, trunk, buttocks, scalp, and neck (diagnosis clincher). The skin of patient with this lesion shows IgA deposition, even in unaffected areas. Celiac disease is associated with many other diseases like autoimmune conditions (Type 1 diabetes, Hashimoto thyroiditis, Juvenile rheumatoid arthritis) or genetic syndromes (Down’s syndrome, Turner’s syndrome, Williams syndrome)



Diagnosis First study that's done is testing for serological markers (antigliadin, antiendomysial, and antitransglutaminase



Removal of gluten from the diet is essential. Few patients whole fail to respond to a gluten-free diet or are refractory might be helped by corticosteroids.



Chronic Pancreatitis



Clinical Features Patients give a history of repeated episodes of pancreatitis from alcohol or gallstones. He typically experiences intermittent attacks of severe pain, often in the mid or left upper abdomen and occasionally radiating in a band like fashion or localized to the mid back. Other symptoms associated with chronic pancreatitis include diarrhea and weight loss.



Diagnosis History gives enough clues to diagnose the condition. Xray and CT show calcification (diagnosis clincher) of chronic pancreatitis. Pancreatic function tests like secretin stimulation test or low trypsin test are very accurate means to diagnose the condition.



Treatment Reduced fat intake is often recommended in patients with chronic pancreatitis, though clinical benefit is unknown. In these patients decrease in fat intake decreases steatorrhea. It can be managed by orally replacing all the deficient enzymes, which also helps in decreasing pain. But enzyme replacement has been found to be effective only in chronic pancreatitis caused by gall bladder disease but is not much effective in alcoholics and males. If pain is still there and hampering normal life, than celiac ganglion blockade may be tried.
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'99er'-Bentiromide test- for pancreatic insufficiency in chronic pancreatitis. Diminished urinary excretion of paminobenzoic acid upon ingestion of bentiromide may indicate pancreatic insufficiency.



Tropical Sprue It is a syndrome characterized by acute or chronic diarrhea, weight loss, and malabsorption of nutrients that occurs in residents of or visitors to the tropics and subtropics. Clinically it presents similarly to other fat malabsorption diseases and it is suspected when there is a history of being in a tropical country(diagnosis clincher) along with typical presentation.



Treatment Useful therapeutic interventions involve antibiotics (sulfamethoxazole/trimethoprim or doxy-cycline for 6 months) and replacement of nutrients (folic acid, vitamin B12, and iron), fluid, and sometimes blood.



Whipple Disease It is a rare, relapsing, slowly progressive, infectious, systemic illness characterized by fever of unknown origin, polyarthralgias, and chronic diarrhea. It most likely is caused by a gram-positive bacterium, Tropheryma whippelii.



Clinical Features The classic presentation is that of a wasting illness characterized by arthralgia, arthritis, fever, and diarrhea along with dementia, and ophthalmoplegia. Other non specific findings of malabsorption like glossitis, angular cheilitis, and night blindness are usually present.



Diagnosis Peroral GI biopsy should be the initial diagnostic method of choice. It reveals foamy macrophages containing PASpositive, gram-positive bacilli in the lamina propria of the mucosa of the small intestine. The single most sensitive test for Whipple disease is a PCR of the bowel biopsy.



DIVERTICULAR DISEASE Diverticulosis It is the condition of having small outward pouching from wall of colon, which becomes more common as people age. It is presumably caused by increase in intracolonic pressure in absence of stool bulk due to lack of dietary fibers. It is most common in sigmoid colon, though rightsided disease is more common in Asians and in patients younger than 60 years.



Clinical Features Mostly asymptomatic or may present with left lower quadrant abdominal pain which may be colicky in nature and also painless bleeding usually in form of hematochezia, or melena. Bleeding more commonly occurs on the right side of colon because of thinner mucosa there, although diverticula are more common on left side.



Diagnosis Diverticulosis is diagnosed by Endoscopy, which is preferred over barium studies for diagnosis.



Treatment No treatment is required for asymptomatic diverticulosis other than just increasing dietary fibers and using bulking agents.



Diverticulitis It is inflammation of one or more diverticula.



Clinical Features Most common presenting complaint is left lower quadrant pain, which may be described as crampy or colicky and also shows associated bowel habit changes. Other symptoms include fever, abdominal tenderness, constipation or diarrhea, flatulence, bloating, nausea, and vomiting. Transverse colon diverticulitis may mimic peptic ulcer disease, cholecystitis, or pancreatitis. Erosion of artery is most common source of bleeding in diverticular bleeding.



Treatment Antibiotics are the mainstay of therapy and there is a consensus about the need for completion of a lengthy antibiotic course of 1-2 years. TMP-SMX is drug of choice. Second line drug include ceftriaxone or doxycycline.



Diagnosis CT scan is the best imaging method for diagnosis. Barium studies and endoscopy are relative contraindication due to high risk of perforation.



Gastroenterology



Treatment Patients with acute diverticulitis should be initially on a clear liquid diet only. 7-10 days of ciprofloxacin and metronidazole or moxifloxacin therapy should also be started. Gradually diet is progressed to soft foods and at 1 month, a high roughage diet may be started. Patients with severe diverticulitis (systemic signs of infection or peritonitis), or those who fail initial therapy, or the immunocompromised patient should be hospitalized and started on IV antibiotic regimens like piperacillin/ tazobactam, ampicillin/sulbactam.



ACUTE PANCREATITIS Acute pancreatitis may occur when factors involved in maintaining cellular homeostasis are out of balance. The initiating event may be anything that injures the acinar cell and impairs the secretion of zymogen granules, such as alcohol use, gallstones, and certain drugs like didanosine, azathioprine, pentamidine, and sulfa derivatives. Various etiological factors are: • Gall stone: is most common cause of acute pancreatitis. While passing into the bile duct it temporarily lodges at the sphincter of Oddi. • Alcohol: Alcohol use is a major cause of acute pancreatitis. Alcoholics are usually admitted with an acute exacerbation of chronic pancreatitis. Occasionally, however, pancreatitis can develop in a patient with a weekend binging habit (typical in boards). • Post-ERCP: probably the third most common cause of pancreatitis. The patients just have an asymptomatic increase in amylase. It presumably occurs because of backpressure from injection of the contrast material into the ductal system. • Trauma: more often in penetrating injuries than in blunt abdominal trauma. • Hereditary pancreatitis: as in cystic fibrosis. • Drugs: like azathioprine, sulfonamides, sulindac, tetracycline, valproic acid, didanosine, methyldopa, estrogens, furosemide, 6-mercaptopurine, pentamidine, 5-aminosalicylic acid compounds, corticosteroids, and octreotide. • Infection: pancreatitis developed here is milder when compared to biliary or alcohol-induced pancreatitis. Viral causes include mumps, Epstein-Barr, Coxsackie virus, varicella-zoster, and measles. Bacterial causes include Mycoplasma pneumoniae, Salmonella, Campylobacter, and Mycobacterium tuberculosis. Ascariasis may also cause pancreatitis by the
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migration of worms in and out of the duodenal papillae. • Hypercalcemia: from any cause can lead to acute pancreatitis. • Hypertriglyceridemia: it does not occur until a person's serum triglyceride level reaches 1000 mg/dL. It is associated with type I and type V hyperlipidemia. This type of pancreatitis tends to be more severe than alcohol- or gallstone-induced disease. • Tumor: like pancreatic ductal carcinoma, ampullary carcinoma, cholangiocarcinoma, or metastatic tumor can cause acute pancreatitis. • Idiopathic '99er'- Hypertriglyceridemia- may often falsely depress amylase and lipase levels and hence they may be normal on lab examination, even in presence of typical clinical features of pancreatitis. '99er'- Gallstone is more likely cause in females < 60 years old, moderate alcoholics, or those abstaining from alcohol.



Clinical Features The cardinal symptom of acute pancreatitis is abdominal pain, which is sudden in onset and gradually intensifies in severity until reaching a constant ache. It can be described characteristically as dull, boring, and steady. It's usually in the epigastric region and typically radiates directly through the abdomen to the back (diagnosis clincher). Positioning can be important, because the discomfort frequently improves with the patient in the supine position. Nausea and vomiting are often present along with accompanying anorexia. Diarrhea can also occur. When extremely severe, it may mimic septic shock due to presentation of fever, elevated white cell count, hypotension, rigid abdomen, and respiratory distress from ARDS. A few uncommon physical findings are associated with severe necrotizing pancreatitis. • Cullen sign: is a bluish discoloration around the umbilicus resulting from hemoperitoneum. • Grey-Turner sign: is a reddish-brown discoloration along the flanks resulting from retroperitoneal blood dissecting along tissue planes. More commonly, patients have a ruddy erythema in flanks; secondary to extravasated pancreatic exudate. • Erythematous skin nodules (
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'99er'- Purtscher retinopathy: Rare; seen on funduscopic examination in severe pancreatitis. It may cause temporary or permanent blindness and is thought to be caused by activation of complement and agglutination of blood cells within retinal vessels.



Diagnosis Amylase and lipase: are typically elevated in persons with acute pancreatitis. Lipase is more specific to the pancreas than amylase. However, these elevations may only indicate pancreastasis and levels at least 3 times above the reference range are generally considered diagnostic of acute pancreatitis. Other abnormal labs are ↑ glucose (in most severe cases), AST, LDH, BUN, WBC, C-reactive protein; ↓calcium. Obtain imaging tests when • the diagnosis is in doubt • severe pancreatitis is present • a particular imaging study is indicated for some specific purpose. • Ultrasonography: is the most useful initial test in determining the etiology of pancreatitis and is the technique of choice for detecting gallstones. • CT scanning: is generally not indicated for patients with mild pancreatitis unless a pancreatic tumor is suspected (usually in elderly patients). Findings on the CT scan are a more important prognostic indicator than the Ranson criteria. CT scanning is always indicated in patients with severe acute pancreatitis and is the imaging study of choice for assessing complications. Endoscopic retrograde cholangiopancreatography (ERCP): is the single most accurate test for the detection of biliary and pancreatic ductal pathology. However, ERCP should be used with extreme caution in patients with acute pancreatitis and should never be used as a first-line diagnostic tool in this disease. Its indications are: • severe acute pancreatitis that is believed, and is seen on other radiographic studies, to be secondary to choledocholithiasis • if a patient has biliary pancreatitis and is experiencing worsening jaundice and clinical deterioration despite maximal supportive therapy. '99er'-ERCP is procedure of choice for biliary decompression.



Treatment It's usually symptomatic. The inflammation and auto digestion of the pancreas must resolve on its own over time. The patient is kept NPO (non per os), and IV fluid hydration is provided. Analgesics are adminis-tered for pain relief and antibiotics are generally not indicated; except when necrosis is seen on a CT scan. In that situation, antibiotic such as imipenem, metronidazole, or cefuroxime, which will diminish both the risk and severity of hemorrhagic and infected pancreatitis are indicated. If condition fails to improve in 1 week, than CT guided drainage of tissue for culture and sensitivity study should be done. Management of complications is mostly surgical. '99er'- Patients on imipenem are at increased risk of seizure.



Pancreatic Cancer It is typically seen in patients > 50 years of age. Ductal carcinoma is most common form and majority of them arise in head of pancreas. Risk factors include chronic pancreatitis, smoking, DM.



Clinical Features It presents very subtly with symptoms which are vague and nonspecific. It typically presents with dull, persistent abdominal pain. Weight loss, anorexia, painless obstructive jaundice (if head involved), and glucose intolerance are seen. They often have a hyper-coaguable state, which may lead to deep vein thrombosis. It is a devastating condition as majority present late in course when it's no longer resectable.



Diagnosis CA 19-9 marker is frequently elevated the best initial step in diagnosis is CT. Confirmatory test includes CT guided biopsy. If CT is not available, than ultrasound should be the first test of choice. Endoscopic ultrasound is used to confirm if tumor is resectable or not.



Treatment Whipple proceure is used if its reseactable, else chemotherapy or radiation therapy may be used as migratory thrombophelibitis.



Gastroenterology



LIVER DISEASES Alcoholic Liver Disease (ALD) The major pathological findings of ALD are: • Fatty liver (steatosis) • Alcoholic Hepatitis • Alcoholic Fibrosis/Cirrhosis. Fatty liver is the result of short term alcohol ingestion, where as Hepatitis and Cirrhosis require long, sustain alcohol use. Fatty liver, Alcohol Hepatitis and even early fibrosis can be potentially reversible if the patient stops alcohol consumption. Alcohol Hepatitis is manifested by Mallory bodies, infiltration by neutrophils, liver cell necrosis, and a perivenular distribution of inflammation. Fatty liver exist in 80% of alcoholics but only 15-20% develop alcoholic hepatitis, and only 50% of patients with alcoholic hepatitis develop cirrhosis. Females are more susceptible to ALD. The most characteristic diagnostic manifestation is ALT/AST > 2 and these enzymes are almost always elevated >500. Malory bodies are neither specific nor required for diagnosis of alcoholic hepatitis.



Cirrhosis Cirrhosis represents the final common histologic pathway for a wide variety of chronic liver diseases and develops when there is chronic and severe inflammation of the liver for an extended period of time resulting in hepatocyte injury and the response of the liver-that leads to partial regeneration and fibrosis of the liver. Causes of cirrhosis, include: • Hepatitis C (the most common reason to need a liver transplantation) • Alcoholic liver disease • Cryptogenic causes • Hepatitis B, which may be coincident with hepatitis D • Miscellaneous like primary biliary cirrhosis, primary sclerosing cholangitis, hemochromatosis, alpha-1 antitrypsin deficiency, Wilson disease, Budd-Chiari syndrome.



Clinical Features It usually presents with: • Anorexia, fatigue, lethargy • Portal hypertension: which leads to – ascites
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esophageal varices-sudden hematemesis in absence of abdominal pain in a chronic liver disease patient is typical. – spider angiomata • Decreased synthetic ability – Low albumin – Coagulopathy: ↑ PT (almost all clotting factors are synthesized in liver) – Hypogonadism • peripheral edema • jaundice • palmar erythema • temporal and proximal muscle wasting • encephalopathy • asterixis Ascites: Shows as abdominal distention, bulging flanks, shifting dullness.



Diagnosis (Ascites) Ultrasonography is very sensitive, which can detect as little as 30 mL of fluid. Ultrasound with Doppler: can help assess the patency of hepatic vessels. Paracentesis: is obtaining ascetic fluid by needle through the anterior abdominal wall and is used to exclude infection, as well as to determine the etiology of the ascites if it is not clear from the history. Serum: ascites albumin gradient (SAAG): It is helpful in knowing the probable cause of ascites. Normally, the ascitic fluid albumin level is always less than the serum level. SAAG >1.1 means portal hypertension, as from cirrhosis, is generally the cause and < 1.1 means the cause may be cancer or infection. Factors associated with worsening of ascites include excess fluid or salt intake, malignancy, venous occlusion (Budd-Chiari syndrome), progressive liver disease, and spontaneous bacterial peritonitis (SBP). SBP arises most commonly in patients with low-protein ascites ( 250 polymorphonuclear (PMN) cells/ mm3
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of ascites, in the setting of a positive ascites culture. Culturenegative neutrocytic ascites is observed more commonly. The most commonly used regimen in the treatment of SBP is a 5-day course of cefotaxime. '99er'-Peritonitis- is often suggested by severe pain that is significantly relieved when patient lies quietly (diagnosis clincher). Other features include abdominal guarding, localized or diffuse tenderness, and in severe cases absent peristalsis. It is caused by either rupture of viscera, pancreatitis, trauma, pelvic inflammatory disease (PID), etc. With exception of PID and pancreatitis, diagnosis and therapy of peritonitis involves emergency exploratory laparotomy. '99er'- Hepatorenal syndrome- is thought to be present when a cirrhotic patient presents with sign of renal failure and there is no other possible cause of renal failure. Also the condition doesn't improve even after volume expansion or diuretic withdrawal. Its diagnosis is based on the presence of a reduced GFR in the absence of other causes of renal failure in patients with chronic liver disease. Serum creatinine level is > 1.5 mg/dL with urine osmolarity higher than plasma and urine sodium 7.



Treatment Once it develops, there is nothing that can cure a patient of cirrhosis, other than liver transplantation. Management is symptomatic and is targeted towards controlling and taking care of the complications. • Ascites: Some patients with mild ascites respond to sodium restriction, or diuretics (usually spiranolactone) taken once or twice per week. Other patients require aggressive diuretic therapy. Even TIPS may be required if it's recurrent and severe. Patients with refractory ascites who are not candidates for TIPS or liver transplantation may reasonably be treated with peritoneovenous shunts. • Portal hypertension and varices: are managed with propranolol to prevent bleeding. TIPS is very effective treatment to prevent variceal bleeding. In case of active recent variceal bleed, priority in management should be given to airway protection and hemodynamic stability. In case of recent re-bleeding, endoscopic therapy with scelerotherapy should be tried first and if not successful, should be followed by band ligation. If both fail, Blackmore-sengstaken tube should be used.



• Encephalopathy: Lactulose is helpful in patients with the acute onset of severe encephalopathy and in patients with milder, chronic symptoms. This nonabsorbable disaccharide stimulates the passage of ammonia from tissues into the gut lumen and inhibits intestinal ammonia production. Neomycin or metronidazole serves as second-line agents by decreasing the colonic concentration of ammoniagenic bacteria. • Coagulopathy: Although vitamin K may be given, it is not effective. • Anorexia: Zinc deficiency is commonly observed in patients with cirrhosis and treatment with zinc sulfate at 220 mg orally twice daily may improve dysgeusia and can stimulate appetite. • Pruritis: Cholestyramine is the mainstay of therapy for pruritis of liver disease. '99er'-Total abstinence from alcohol- is a prerequisite for success of any therapeutic measure undertaken for cirrhosis like TIPS. Liver transplant patients are required to abstain from alcohol at least 6 months before procedure. '99er'-HCV infection- is not a contraindication to liver transplantation or TIPS. Though HCV recurs in all HCV positive patients who receive liver transplant, the outcome of transplantation is not much affected. '99er'-Isolated varices- are seen in splenic artery thrombosis in chronic pancreatitis. '99er'-Steatosis (fatty liver) - most common causes are alcohol, obesity, and DM. It is found incidentally when biopsy is done for some other purpose, or a LFT may show 2-3 times rise in liver enzymes. The etiological factor can be diagnosed only on basis of clinical history correlation.



Primary Biliary Cirrhosis It is an autoimmune, chronic, and progressive cholestatic disease of the liver that involves destruction of the smallto-medium bile ducts which leads to progressive cholestasis and often end-stage liver disease. It is commonly seen in middle-aged women. It is associated with other autoimmune diseases like RA, Sjogren's syndrome, and scleroderma.



Clinical Features Fatigue is the first reported symptom and may be associated with depression and obsessive-compulsive behavior. Pruritus is also very common. Findings on examination include hepatomegaly, splenomegaly, jaundice, hyperpigmentation, osteoporotic fractures,



Gastroenterology
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xanthelasmata (in late stages), and cirrhotic features. Patients may also be asymptomatic with only an elevated alkaline phospahtase.



Treatment



Diagnosis



Hepatocellular Carcinoma



The transaminases are often normal but significant elevations of the alkaline phosphatase (ALP), -glutamyl transpeptidase (GGTP), and immunoglobulin (mainly IgM) levels are usually the most prominent findings. Bilirubin levels do not elevate until the disease is very far advanced, usually after 5 to 10 years. The hallmark of this disease is the presence of antimitochondrial antibodies (AMAs) in the sera. The most specific test in any liver pathology is biopsy, which shows the exact histopathological changes.



It is a primary malignancy of the hepatocyte and is also known as hepatoma. Risk factors that may lead to its pathogenesis include cirrhosis, viral hepatitis B and C, hemochromatosis, α1-antitrypsin deficiency.



Therapy is the same as for primary biliary cirrhosis with bile acid-binding resins bing the mainstay.



Clinical Features Patient usually presents with abdominal discomfort as the initial presentation. Other than that patient has all the manifestation of advanced cirrhosis.



Diagnosis Treatment The goals of treatment are to slow the progression rate of the disease and to alleviate the symptoms as there is no specific therapy. Liver trans-plantation appears to be the only life-saving procedure. Ursodeoxycholic acid (UDCA) is the major medication used to slow the progression of the disease Steroids may alleviate the symptoms. Pruritus is often refractory to medical therapy but ultraviolet light and plasmapheresis have shown good results in severe pruritis.



Primary Sclerosing Cholangitis It is an idiopathic, usually progressive disorder of the biliary system leading to cirrhosis, portal hypertension, and liver failure. It is associated with inflammatory bowel disease (especially UC) and 15% of patients develop biliary system cancer.



Lab abnormalities as seen in cirrhosis are present. After labs are confirmed, imaging using ultrasonography, triphasic CT scanning, or MRI should be done.



Treatment Surgical resection and liver transplantation are the only chances of cure, which depend on tumor size and liver function. For unresectable tumors therapeutic options include chemotherapy (doxorubicin, cisplatin, and fluorouracil), chemoembolization, percutaneous alcohol injections, or radiofrequency ablation.



Hemochromatosis It is the overabsorption and abnormal accumulation of iron in parenchymal organs leading to organ failure. It is the most common inherited liver disease in whites and the most common autosomal recessive genetic disorder. The accumulation is chiefly seen in liver, heart, and pancreas.



Clinical Features



Clinical Features



Often asymptomatic but may present with RUQ pain and pruritus.



Early symptoms include severe fatigue, impotence, and arthralgia. The tetrad of cirrhosis, diabetes mellitus, hyperpigmentation of the skin, and cardiac failure may be evident late in disease (diagnosis clincher). Cirrhosis is the most common cause of death in patients with hereditary hemochromatosis. Few patients also develop restrictive cardiomyopathy. Patients may have suscepti-bility to certain bacterial infections such as Yersinia enterocolitica liver abscess, Yersinia pseudotuberculosis sepsis, Vibrio vulnificus sepsis, and Listeria mono-cytogenes meningitis. Hepatocellular carcinoma is one of the most serious complications of hemochromatosis.



Diagnosis Antimitochondrial antibody test is negative. Patient is positive for Anti saccharomyces cerevisiae antibody (ASCA) and p-ANCA. ERCP (shows multiple areas of beaded bile ducts strictures) or transhepatic cholangiogram are the most specific test for its diagnosis. This is the only chronic liver disease in which a liver biopsy is not the most accurate test.
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Diagnosis Measuring serum iron has no value in the diagnosis, but measuring transferrin saturation is necessary. Transferrin saturation is the initial test of choice and a persistent elevated level in absence of other causes is highly suggestive. The screening threshold for hemochromatosis is a fasting transferrin saturation of 45-50%. Serum ferritin levels elevated higher than 200mcg/L in premenopausal women and 300mcg/L in men and postmenopausal women indicate primary iron overload due to hemochromatosis. Most accurate test is a liver biopsy. Family screening is indicated in all first-degree relatives for every new case that is diagnosed.



Treatment Phlebotomy remains the sole recommended treatment.



Wilson Disease It is a rare autosomal recessive inherited disorder of copper metabolism and is characterized by excessive deposition of copper in the liver, brain (basal ganglia), cornea and other tissues.



Clinical Features Hepatic dysfunction is the presenting feature in more than half of patients which may present as chronic active hepatitis, cirrhosis (most common), or fulminant hepatic failure. Most patients who present with neuropsychiatric manifestations have cirrhosis. Fanconi syndrome and type II proximal renal tubular acidosis develop because of copper deposition in the kidney. The most common presenting neurologic feature is asymmetric tremor, occurring in approximately half of individuals with Wilson disease. Kayser-Fleischer rings are found in the eye on slit-lamp examination (diagnosis clincher).



Diagnosis The presence of Kayser-Fleischer rings and ceruloplasmin levels of less than 20 mg/dL in a patient with neurologic



signs or symptoms suggest the diagnosis of Wilson disease. If a patient is asymptomatic, exhibits isolated liver disease, and lacks corneal rings; than coexistence of a hepatic copper concentration of more than 250 mg/g of dry weight and a low serum ceruloplasmin level are sufficient to establish a diagnosis. Liver biopsy is still most specific test.



Treatment Liver transplant is the only cure. Penicillamine is the copper chelator which should be otherwise used. '99er'-Alpha-1 antitrypsin deficiency- is an autosomal recessive disorder leading to deficient alpha-l antitrypsin levels. Its primary manifestation is early-onset panacinar emphysema. It also causes cirrhosis though slowly progressive dyspnea is the primary symptom. Many patients initially have symptoms of cough, sputum production, or wheezing. It is diagnosed by finding a low level of the enzyme in a person with COPD. Treatment involves smoking cessation, bronchodilation, and physical rehabilitation. In addition, intravenous (IV) augmentation therapy with AAT may also be given. '99er'- GIT autonomic neuropathy- first best step for treatment is small frequent meals. Erythromycin is the drug used. NSAIDs and carbamazepines are useful to relieve neuropathic pain. '99er'- Tube feeding or enteral feeding: is a method of providing nutrition to people who cannot sufficiently obtain calories by eating or to those who cannot eat because they have difficulty swallowing. Most commonly used is NG tube or NJ tube (in small intestine). With all tube feeding approaches, if a person is able, he/she may continue eating and drinking while the tube feeding provides the consistent caloric intake needed for weight maintenance or gain. '99er'- Average calorie needs are 30kCal/kg body weight/day and 1 g/kg/day for protein. In malnourished patient, calories needed are 35-40kCal/kg/day and 1.5 g/kg/day.
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Endocrinology



CARBOHYDRATE METABOLISM DISORDER Diabetes Mellitus (DM) It is a group of metabolic diseases characterized by high blood glucose levels, which result from defects in insulin secretion, or action, or both and results in various complications. Insulin is produced by the beta cells of the islets of Langerhans located in the pancreas and is chief controller of blood glucose levels.



Classification Type I or IDDM (Insulin dependent DM): • The absence, destruction, or loss of beta cells of pancreas, usually due to autoantibodies, results in type 1 diabetes. • Insulin deficiency usually develops after the destruction of 90 percent of islet cells. • Typically patients have lean body structure with age of onset being usually < 30 years and therefore it is also called juvenile onset diabetes. • Most children with diabetes have IDDM and a lifetime dependence on exogenous insulin. • Absence of insulin makes them prone to ketosis. • Associated with HLA-DR3, DR4. • Patients have detectable serum islet cell cytoplasmic antibodies or antibodies to serum glutamic acid decarboxylase and also to insulin. • Pancreatic biopsies show dense lymphocytic infiltration. Honeymoon period: After initial symptoms of IDDM (like ketoacidosis) there is a symptom-free interval (the honeymoon period), during which no treatment is required. This is most probably caused by stress-induced epinephrine release, which blocks insulin secretion. ‘99er’-Autoimmune polyglandular syndrome: keep in mind this syndrome when IDDM patient starts requiring decreasing dose of insulin, which is because of development of adrenal failure in these patients. Type II or NIDDM (Non-insulin dependent DM): • It is a heterogeneous disorder and most patients with NIDDM have insulin resistance, and their beta cells



lack the ability to overcome this resistance, though insulin level may be high, low or normal. • About 90 percent of patients who develop type 2 diabetes mellitus are obese. • Although type 2 diabetes mellitus typically affects individuals older than 40 years, but now because of the epidemic of obesity and inactivity in children, type 2 diabetes mellitus is occurring at younger and younger ages. • No autoantibodies are associated with NIDDM • Because patients with type 2 diabetes mellitus retain the ability to secrete some endogenous insulin, those who are taking insulin generally do not develop ketosis if it is stopped. Therefore, they are considered to require insulin but not to depend on insulin. • It is proposed that NIDDM may be an autosomal dominant transmitted disease. ‘99er’-Stress due to any illness can increase insulin resistance which leads to poor glycemic control. In the progression from normal glucose tolerance to abnormal glucose tolerance, postprandial glucose levels first increase. Eventually, fasting hyperglycemia develops as inhibition of hepatic gluconeogenesis declines. ‘99er’-Risk of DM by drugs: Risk for developing new DM ↓ by ACE-I (also ↓ insulin resistance) and Metformin. Risk is ↑ by β blockers and hydrochlorthiazides. ‘99er’-Metformin contraindicated in alcoholics, CHF and renal failure. When given along with alcohol, it causes hypoglycemia, lactic acidosis. ‘99er’-PCOS patients- are very much insulin resistant. Ovulation can be improved by decreasing insulin resistance by exercise, metformin or losing weight. Therefore, continue metformin in these patients till pregnancy is confirmed. After that stop metformin and start insulin. Another drug that is used in PCOS but contraindicated in pregnancy is spironolactone (because of its anti-androgenic action). • Maturity-onset diabetes of the young (MODY): is a form of type 2 diabetes mellitus that affects many generations in the same family with an onset in individuals younger than 25 years. Several types exist.
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• Gestational Diabetes Mellitus (GDM): is defined as any degree of glucose intolerance with onset or first recognition during pregnancy. Untreated GDM can lead to fetal macrosomia, hypoglycemia, hypocalcemia, and hyperbilirubinemia. In addition, mothers with GDM have increased rates of cesarean delivery and chronic hypertension. • Latent autoimmune diabetes of the adult [LADA]: older patients with late onset of diabetes who nonetheless take insulin and seem to share characteristics of patients with type 1 diabetes. • Pre-diabetes: is defined by a fasting blood glucose level of 100-125 mg/dL or a 2-hour post oral glucose tolerance test (OGTT) glucose level of 140-200 mg/ dL. Patients, who have pre-diabetes, have an increased risk for macrovascular disease as well as diabetes. • Metabolic syndrome (syndrome X/insulin-resistance syndrome): thought to be due to insulin resistance, can occur in patients with overtly normal glucose tolerance, prediabetes, or diabetes. It is characterized by central obesity and dyslipidemia. Hypertension is a common feature. Eventually, clinically apparent insulin resistance develops. Patient typically has aconthosis nigricans in flexural areas.



Clinical Features Initial presenting symptoms most often are due to hyperglycemia. Polydipsia, polyuria and polyphagia may be typically the first presenting symptoms. Sometimes the presenting symptoms may be either an acute or chronic complication including recurrent vulvovaginitis/balanitis, blurred vision and the ones mentioned below.



Diagnosis A fingerstick glucose test is appropriate in the ED for virtually all patients with diabetes. Patients with a clinical picture suggestive of diabetes should be screened with fasting blood glucose. It is diagnosed when: Symptomatic patients- symptoms of uncontrolled diabetes (polyuria, polydipsia, nocturia, fatigue, weight loss) + plasma glucose level of > 200 mg/dl. Asymptomatic patients: • Fasting plasma glucose > 126 mg/dl on two separate occasion



• Two hour postprandial glucose > 200 mg/dl after a 75 mg oral glucose tolerance test on two separate occasions. Hb A1c: formed due to nonenzymatic glycosylation of hemoglobin. It is very useful for observing compliance of treatment and glucose control as a strong correlation exists between average blood-glucose concentrations over an 8- to 10-week period and HbA1c. Check HbA1c levels every 3 months. In diabetics, values less than 7 percent are associated with an increased risk of severe hypoglycemia; values more than 9 percent carry an increased risk of long-term complications. Therefore, most clinicians aim for HbA1c values of 7-9 percent. A fasting C-peptide level >1 ng/dL in a patient who has had diabetes for more than 1-2 years is suggestive of type 2 diabetes. Autoantibodies can be useful in differentiating between type 1 diabetes and type II diabetes. Anti-GAD65 antibodies are present in 80 percent of adult patients with new-onset type 1 diabetes (NADA).



Management Objective in DM management should be to control symptoms, prevent acute symptoms and limit long-term complication. Type



Time of onset of action



Peak effect time



Aspart Lispro Regular NPH Glargine



10-15 minutes 10-15 minutes 45 minutes 2-4 hours 4 hours



0.5-1.5 hours 1-2 hours 2-5 hours 6-10 hours Lasts up to 16-20 hours



INSULIN FORMULATIONS Normal Target level Drug dosage glucose level with drug to be treatment changed when Pre-prandial glucose 


80-120 100-140



140 160



IDDM patients are started on insulin (0.5U/kg) with two-third given in morning (2/3 as NPH and1/3 as regular) and one third in evening (1/2 as NPH, ½ as regular). Diet control is also one of the first steps in IDDM management. Patients should also be encouraged to exercise regularly. Patients with IDDM should check their blood glucose levels several times in a day, especially before each meal and bed time.
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Blood Glucose Monitoring • Pre-breakfast glucose level reflects pre dinner NPH dose. • Pre-lunch glucose level reflects all pre-breakfast regular insulin. • Pre-dinner glucose level reflects for all pre-breakfast NPH dose • Bedtime glucose level reflects for all pre-dinner regular insulin dose. ‘99er’-Exercise and IDDM- If patients are planning to participate in rigorous exercise for more than 30 minutes, these patients may develop hypoglycemia. To prevent hypoglycemia, they either can decrease the insulin by 10-20 percent or can have an extra snack. These patients must maintain their hydration status during exercise. In IDDM don’t exercise when blood glucose > 250 mg/dl because ketoacidosis may develop. Intense exercise like weight lifting should be avoided as it may lead to or enhance retinopathy. ‘99er’-Insulin pumps- give the freedom to participate in exercise also. NIDDM is treated first with weight reduction, a diabetic diet, and exercise. When these measures fail to control the elevated blood sugars (after 3 months of following the regimen), oral hypoglycemics are started. Sulfonylureas are used in non-obese patients and metformin is drug of choice in obese (↓TGs, ↑ HDL, improves non-alcoholic steatotic hepatitis). Typical stepwise management includes metformin, a glitazone and a sulfonylurea. Oral hypoglycemic are also very useful in treatment of MODY. If oral medications are still insufficient, treatment with insulin is considered. Blood glucose level is to be checked once at least. ‘99er’ – Rosiglitazone can also be used in obese, if metformin is not tolerated. Insulin, sulfonyureas and thiazolidinone all cause obesity. ‘99er’-DM patient with renal failure: Insulin is mainstay of therapy. Drugs that are not to be given in renal failure are metformin (causes metabolic acidosis) and glyburide (extensively metabolized in kidney). Drugs apart from insulin that can be used in treatment are rosiglitazone, repeglinide, acarbose. ‘99er’-Thioglitazones are to be given carefully in CHF patient as they cause salt and water retention. They are contraindicated in type III and IV VHF. ‘99er’-Chronic pancreatitis diabetics: Measure C peptide to differentiate between hyperglycemia of NIDDM and chronic pancreatitis. These patients have more risk of hypoglycemia as compared to NIDDM patients. Glyburide is not effective in these patients as
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β cells are destroyed and acarbose causes more severe steatorrhea. ‘99er’-Acarbose blocks carbohydrate break down in the intestinal tract. The most significant side effect is GI disturbance due to increased undigested carbohydrate in the stool.



Other Management Concerns • A low fat diet with reduced carbohydrate should be maintained. CAD risk factors should also be controlled. • A baseline ECG to be obtained in all heart disease or inpatients with age > 35 years. • Diabetic nephropathy should be monitored annually by a urinary analysis for microalbuminuria. • Any diabetic planning a pregnancy should undergo an eye examination • Annual eye exams in all diabetics to check for signs of retinopathy or cataracts • Keep up the vaccination against pneumococcal infection and also give the annual flu shot. • Annually check feet for neuropathy or ulcer. Somogyi effect: is rebound hyperglycemia in the morning because of counter regulatory hormone release after an episode of hypoglycemia in the middle of the night. Dawn phenomenon: is an early morning rise in plasma glucose requiring increased amounts of insulin to maintain euglycemia.



Acute Complication Diabetic ketoacidosis (DKA): It may be the presenting symptom of IDDM and is caused by severe insulin deficiency. It is precipitated by infection, stress, excess alcohol ingestion or insufficient/interrupted insulin therapy. DKA is typically characterized by hyperglycemia over 300 mg/dL, low bicarbonate level (


Clinical Features It may present with nausea/vomiting, abdominal pain, rapid breathing (Kussmaul respiration), fruity/ acetone breath, decreased perspiration (signs of dehydration), fatigue, anorexia or increased appetite, confusion, coma.



Diagnosis Based on typical signs and symptoms in a previously known IDDM patient or presence of:
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Elevated blood glucose (>250 mg/dl) Increased ketone levels Low biocarbonates (15 mEq/L) Metabolic acidosis (pH


Treatment Fluid resuscitation is a critical part of treating DKA. • Administer high volumes of isotonic saline (1-3 L) in the first hour. • After initial stabilization with isotonic saline, switch to half-normal saline at 200-1000 mL/h. • Change NS to D5NS when glucose 


Clinical Features Patient may present with polyuria, polydipsia, weakness, lethargy, convulsion, confusion, and coma.



Diagnosis It mostly occurs in previously known NIDDM patients. Other findings are: • Elevated glucose (> 600 mg/dl) • Extremely high serum osmolality (>310 mOsm/kg) • High BUN • pH > 7.3 (slight metabolic acidosis) • Serum bicarbonates >15 mEq/L • Ketosis absent



Treatment • Start with ABC management in a comatose patient. • Administer 1-2 L of isotonic saline in the first 2 hours. A higher initial volume may be necessary in patients with severe volume depletion (up to 4-6 L NS in first eight hours). • A good standard is to switch to half-normal saline once blood pressure and urine output are adequate. • Once serum glucose drops to 250 mg/dL, the patient must receive dextrose in the IV fluid. • Although many patients with HONC respond to fluids alone, IV insulin in dosages similar to those used in DKA can facilitate correction of hyperglycemia.



Chronic Complications Macrovascular complications are mainly due to contributory role of diabetes in pathogenesis of atherosclerotic plaques and include peripheral vascular disease, CAD and stroke.



Microvascular Complications • Retinopathy: Diabetic retinopathy is one of the most common causes of blindness. Most common manifestation is proliferative retinopathy which may have features like microaneurysm, hemorrhage, exudates or retinal edema. Clinically presents as blurred vision (this is often linked to blood sugar levels), floaters and flashes, sudden loss of vision. Treated mainly with photocoagulation. ‘99er’-If no features of retinopathy are seen on initial examination of a diabetic, then refer the patient to ophthalmologist. But if seen then tight glycemic control by insulin is best measure to prevent further deterioration. • Nephropathy: It is a very common cause of end stage renal disease. May be due to diffuse or nodular (Kimmelstiel-Wilson nodes) pathology. It needs to be managed by strict diabetes control, ACE inhibitors, dialysis or renal transplant. • Neuropathy: It may present as: – Peripheral neuropathy- most common type and is symmetrical, which is typically ‘glove and stocking’ type. Decrease in ankle reflex may be initial sign. It is followed by paresthesias, numbness and pain. Later motor weakness and widespread loss of reflexes is seen along with loss of vibratory sense. – Mononeuropathy- affects single nerve or may present as mononeuritis multiplex involving a single nerve trunk. It is due to vascular pathology and may present with sudden foot drop, wrist



Endocrinology drop, or paralysis of the third, fourth, or sixth cranial nerve. – Autonomic neuropathy: presents with orthostatic hypotension and syncope as main manifestations. Patients will also present with delayed gastric emptying (gastroparesis), constipation, or diarrhea. If neuropathy also involves bladder leading to its dysfunction or paralysis, it will lead to urinary retention. Impotence and retrograde ejaculation are common in men due to autonomic neuropathy. Its signs and symptoms are usually devastating for the patient.



Diagnosis
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Diabetic Foot (especially important for step 3) Diabetic foot ulcers (DFU) precede 85 percent of nontraumatic lower extremity amputations. The primary risk factor for the development of DFUs is loss of protective sensation due to neuropathy. Abnormal WBC function and the presence of peripheral vascular disease allow wounds to become contaminated and infected by organisms that normally are nonpathogenic. This explains the identification of unusual bacteria from the wounds of patients with diabetes. Motor peripheral neuropathy or Charcot arthropathy can produce bony deformity, which combined with the loss of protective sensation, can result in skin ulceration from pressure or from shear forces.



Diagnostic study of choice is nerve conduction study.



Management Strict glycemic control decreases development of new DM neuropathy by 60-70 percent. Peripheral neuropathy requires drugs like gabapentin, amitriptyline, and carbamazepine for relieving the neuropathic pain. Erythromycin or metoclopramide can be used for treatment of gastroparesis and bethanecol for urinary retention. Other symptomatic treatment should also be provided as required. ‘99er’-Sildenafil (Viagra) - effective treatment of impotence of varied reasons, is a selective inhibitor of cGMP-specific phosphodiesterase type V. Onset of action is 60-90 minutes. Patient with renal disease and elderly should be given smaller initial doses. It should be avoided by patients taking nitrates for at least 24 hours before or after taking them. Side effects are headache, facial flushing, nasal congestion, dyspnea and transient altered color vision (blue halo effect). ‘99er’-Sildenafil and doxazosin- administration should at least have a gap of 4 hours. Also there should be a wait for at least 6 hours between taking a sildenafil pill and flying a plane. ‘99er’-Gastroparesis: is most commonly present in association with diabetes. Electrolyte imbalance may also sometimes be the cause. It leads to delayed emptying of food from the stomach into the small intestine and hence presents with early satiety, postprandial nausea, and a general sense of increased abdominal fullness and bloating. The diagnosis is generally obvious from presentation in a long-term diabetic after endoscopy excludes other diseases. Erythromycin (increases motilin) or metoclopramide may be used for treatment, though Cisapride is the only drug that is beneficial in long-term gastropathy of DM.



Depth Definition classification 0



1



2



3



Treatment



At-risk foot, no ulceration



Patient education, accommodative footwear, regular clinical examination Superficial Offloading with total ulceration, contact cast (TCC), not infected walking brace, or special footwear Deep ulceration Surgical debridement, exposing tendons wound care, offloading, or joints culture-specific antibiotics Extensive ulceration Debridement or partial or abscess amputation, offloading, culture-specific antibiotics



Depth Classification of Diabetic Foot Lesions* Ischemic Definition classification A B



C D



Treatment



Not ischemic Ischemic without gangrene



Noninvasive vascular testing, vascular consultation if symptomatic Partial foot gangrene Vascular consultation Complete foot Major extremity gangrene amputation, vascular consultation



Ischemic classification of diabetic foot lesion * Adapted from Brodsky JW: The diabetic foot. In: Coughlin MJ, Mann RA, (Eds). Surgery of the Foot and Ankle. St Louis, Mo: Mosby; 1999: 911.
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Hypoglycemia It is considered to be present when serum glucose level 


Clinical Features It may present as sweating, tachycardia, tremor, anxiety (due to excess secretion of epinephrine). Symptoms due to brain hypoglycemia are headache, dizziness, confusion, clouding vision, loss of fine motor skills, abnormal behavior, convulsions, and loss of consciousness. Hyperinsulinism can also cause hypoglycemia and is mainly due to insulinoma or exogenous insulin intake. Factitious hypoglycemia or self-induced hypoglycemia, a very common cause of hyperinsulinism, is caused by self-administration of insulin or oral hypoglycemic and can be seen in health care workers or in relatives who care for diabetic family members at home. A triad of hypoglycemia, high insulin, and suppressed plasma Cpeptide is diagnosis clincher for exogenous insulin administration.



Treatment Immediate treatment involves oral or IV glucose. Once the symptoms are controlled, underlying pathology should be sought after and taken care off.



Insulinoma It is the most common cause of hypoglycemia resulting from endogenous hyperinsulinism. Insulinomas are



characterized clinically by the Whipple triad (also used as hypoglycemia criteria) • Episodic hypoglycemia • CNS dysfunction temporally related to hypoglycemia (confusion, anxiety, stupor, convulsions, coma) • Dramatic reversal of CNS abnormalities by glucose administration These are single benign tumors which present with symptoms of hypoglycemia in the early morning or late afternoon or after fasting or exercise.



Diagnosis The biochemical diagnosis is established in 95 percent of patients during prolonged fasting (up to 72 h) when the serum insulin levels of 10 μU/mL or more (normal 


Treatment Diazoxide is drug of choice that reduces insulin secretion. Hydrochlorothiazide is prescribed to counteract the edema and hyperkalemia secondary to diazoxide and to potentate its hyperglycemic effect. Octerotide can be given to counteract hypoglycemia. Surgical removal is therapy of choice.



PITUITARY GLAND It is divided into two lobes: 1. Anterior lobe/adenohypophysis—hormone release of this lobe is controlled by hypothalamus through the hypothalamic releasing and inhibiting hormones. 2. Posterior/ neurohypophysis—acts as storage site for hormones, ADH and oxytocin, produced in supraoptic and paraventricular nucleus of hypothalamus respectively.



Anterior Pituitary Disorder Hyperprolactinemia Primary function of prolactin is to enhance breast development during pregnancy and to induce lactation. Increased prolactin secretion from anterior pituitary is a commonly seen disorder in women. Dopamine has inhibitory effect on release of prolactin. The increased prolactin shows its effect by its inhibitory action on release



Endocrinology of luteinizing hormone releasing hormone (LHRH), which leads to decrease in luteinizing hormone (LH) and follicle stimulating hormone (FSH). Physiologic hyperprolactinemia is seen in stress, sleep, nipple stimulation and in early nursing. Some pathological states like primary hypothyroidism may also cause hyperprolactinemia. Pathological hyperprolactinemia is seen in pituitary adenomas (prolactinoma), dopamine synthesis blockers like phenothiazines, metoclopramide etc. and dopamine depleting agents like reserpine, α methyldopa etc. ‘99er’-Prolactinomas are the most common functioning pituitary adenomas. They may be microadenoma (usually women) or macroadenoma (usually men). These adenomas of pituitary may present with visual field defect (diagnosis clincher).



Clinical Features Women typically present with a history of oligomenorrhea, amenorrhea, or infertility, which generally results from prolactin suppression of gonadotropin-releasing hormone (GnRH). Galactorrhea (plus infertility- diagnosis clincher) is due to the direct physiologic effect of prolactin on breast epithelial cells. Men typically present with complaints of sexual dysfunction, visual problems, or headache. Rarely it may also cause gynecomastia or galactorrhea in men. In both sexes, the presence of a pituitary tumor may cause visual-field defects or headache.



Diagnosis The first thing to do is to rule out the causes like drugs or hypothyroidism. Serum TSH should be used to rule out hypothyroidism. Prolactin level > 100 ng/ml suggest probable pituitary adenoma. MRI is the imaging study of choice for finding pituitary tumor. Pregnancy should always be ruled out first.



Treatment When symptoms are present, medical therapy is the treatment of choice. The dopamine agonist, bromocriptine mesylate, is often the initial drug of choice. Vision improves even before sign of decrease in tumor size is seen on MRI. Surgical treatment: When tumor is associated with significant compressive neurological effect, medical therapy is not effective or is contraindicated. Also patients with macroadenoma who are not responsive to metoclopramide can be treated by surgery or radiotherapy.
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‘99er’-Lactation suppression: Tight fitting bra and ice packs is treatment of choice. Bromocriptine is no longer used for this purpose. ‘99er’-Pergolide, a drug previously used for the treatment of hyperprolactinemia has been withdrawn from the US market, because of heart valve damage resulting in cardiac valve regurgitation.



Acromegaly It is an uncommon hormonal disorder that develops when pituitary gland produces too much growth hormone (GH) during adulthood that leads to an insidious, chronic debilitating condition characterized by soft tissue and bone growth. Mostly it is caused by excessive GH secretion from a pituitary adenoma and rarely from ectopic neoplastic sites like lung cancer. Excess secretion of GH in children leads to gigantism.



Clinical Features Patient in questions will typically present with swelling of the hands and feet, with patients noticing a change in ring or shoe size, particularly shoe width, so that they do not fit anymore (diagnosis clincher). Other skeletal and soft tissue changes are coarsening of facial features, thickening of skin folds, nose enlargement, prognathism (diagnosis clincher) and separation of teeth, sometimes causing underbite. Patient also has excessive sweating, body odor and small outgrowths of skin tissue (skin tags). All the internal organs are also enlarged. Interstitial edema, osteoarthritis, and entrapment neuropathy (carpal tunnel syndrome) are seen. Headaches and visual field defects are the most common symptoms due to local mass effect of the tumor and the most common manifestation is a bitemporal hemianopsia due to pressure on the optic chiasm. Impaired glucose tolerance, diabetes, cardiomegaly, hyperhidrosis, arthritis, and hypertension are also seen. ‘99er’-Leading cause of mortality in acromegaly is cardiovascular disease, followed by DM and respiratory problems.



Diagnosis Screening test involves the measurement of GH after 100 g of glucose is given orally. Normally a glucose load should suppress levels of GH. This test is positive if GH remains high (>2 ng/mL in men or >5 ng/mL in women) and suggests acromegaly. Measurement of insulin-like growth factor (IGF) or somatomedin (SMF) correlates with disease activity. Once a firm biochemical diagnosis
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of acromegaly is made, imaging studies like CT and MRI are indicated, out of which MRI is preferred modality.



Management A multimodality approach usually requires surgery as the first line of treatment, followed by medical therapy for residual disease. Radiation treatment is generally reserved for refractory cases. Some patients may respond to a dopamine agonist, bromocriptine. Octreotide is a somatostatin analog that reduces GH values in two thirds of patients and causes partial tumor regression in 20-50 percent of patients. Pegvisomant, a GH receptor antagonist normalizes IGF-I levels in 90-100 percent of patients, but may cause increase in GH levels and rarely increase in tumor size also. Transphenoidal surgery provides a rapid response, whereas radiotherapy results in slow resolution of disease. Some patients may develop hypopituitarism in both of these modalities.



Hypopituitarism Any lesion that destroys the pituitary or hypothalamus or that interferes with the delivery of releasing factors to the anterior pituitary may cause hypopituitarism. It may be caused by tumors of pituitary and hypothalamus, granulomatous diseases, Sheehan syndrome, hemochromatosis, amyloidosis etc. Its diagnosis may be easily missed as the symptoms and signs are frequently protean and nonspecific, including alterations in electrolyte levels, mental status, glucose levels, body temperature, and heart rate. First hormone to present with deficiency is gonadotropin followed by GH, thyrotrpins, and adrenocorticotropin is the last one to become deficient. ‘99er’-Pituitary apoplexy: is an emergency due to hemorrhagic infarction of a preexisting pituitary adenoma, and manifests as severe headache, nausea or vomiting, and altered consciousness. ‘99er’-Lymphocytic hypophysitis: is an autoimmune disease that may present with hypopituitarism and is usually associated with other autoimmune diseases like Hashimoto thyroiditis, gastric atrophy.



Clinical Features Hypopituitarism is usually a combination of several hormonal deficiencies and rarely involves all pituitary hormones. Gonadotropin deficiency (LH and FSH): • In men—Symptoms include decreased libido, varying degrees of erectile dysfunction, decreased



ejaculate, muscle weakness, and fatigue. Longstanding hypogonadism leads to decreased hair growth, soft testes, and gynecomastia. • In Women—Premenopausal women present with altered menstrual function, hot flashes, decreased libido, breast atrophy, vaginal dryness, and dyspareunia. Postmenopausal women usually present with headache or visual abnormalities. Pubic and axillary hair growth is usually normal unless a concomitant ACTH deficiency exists. GH deficiency: In children results in growth failure and short stature but is not clinically detectable in adults, although may manifest as fine wrinkles and increased sensitivity to insulin (hypoglycemia). Adrenocorticotropin (ACTH) deficiency: Acute loss of adrenal function is a medical emergency and may lead to hypotension and death if not treated. Symptoms are nearly identical to those of primary adrenal insufficiency but can be differentiated by lack of hyperpigmentation, hyperkalemia.



Diagnosis A variety of laboratory tests can be used, but significant controversy exists regarding which tests are ideal. Individual tests to test the deficiency of individual hormones are given along with the relevant topic.



Management Management of hypopituitarism involves treating the underlying causes. Multiple hormones must be replaced, but the most important is cortisol replacement.



DISEASES OF THE POSTERIOR PITUITARY LOBE Diabetes Insipidus (DI) Diminished ability of patient to concentrate urine leading to polyuria and polydipsia associated with hypernatremia. DI frequently starts in childhood or early adult life. It usually follows trauma or surgery to the region of the pituitary and hypothalamus. DI either due to insufficiency of ADH (vasopressin) or renal unresponsiveness. • Central DI: is caused due to decreased secretion of ADH from posterior pituitary. It can be caused by neoplastic or infiltrative lesions in the hypothalamus or pituitary, head trauma, surgery, meningitis, radiotherapy, etc.



Endocrinology • Nephrogenic DI: is caused by renal resistance to the action of vasopressin. It is either idiopathic or secondary to sickle cell disease, pyelonephritis, sarcoidosis, or drugs like lithium and demeclocycline. It is commonly illicited with hypercalcemia, hypokalemia.
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orally, or intranasally is an effective regimen. Drugs like chlorpropamide, clofibrate (no longer in US), or carbamazepine can stimulate release of ADH and may also be used. For nephrogenic DI, thiazides, amiloride, or chlorthalidone may be used, which enhance the reabsorption of fluid from the proximal tubule.



Clinical Features Clinical findings of DI include polyuria (up to 3-20 L/ day), polydipsia, severe dehydration, weakness, fever, altered mental status, prostration, and death.



Diagnosis Various lab tests will show • hypernatremia • high serum osmolarity (usually > 287 mOsm/kg) • urine specific gravity < 1.005 and a urine osmolality 


Management In case of inadequate thirst, desmopressin is the drug of choice. For central DI, hormone replacement with vasopressin subcutaneously or desmopressin (synthetic analogue of vasopressin with potent anti-diuretic properties but no vasopressive effect) subcutaneously,



Syndrome of Inappropriate Secretion of ADH (SIADH) Inappropriate secretion of the ADH due to any cause interferes with renal excretion of water and results in production of concentrated urine and hyponatremia. Increased ADH causes water retention and extracellular fluid volume expansion without edema or hypertension, owing to natriuresis. The water retention and sodium loss both cause hyponatremia, which is a key feature in SIADH. It is caused by a varied array of factors like: • Central nervous system disease – Trauma, tumor, infections, cerebrovascular accident, subarachnoid hemorrhage, GBS, multiple sclerosis. • Carcinoma – Lung (small cell carcinoma), pancreas, thymoma, ovary, lymphoma • Pulmonary disease - Tumor, pneumonia, COPD, lung abscess, tuberculosis, cystis fibrosis • Drugs - Exogenous vasopressin, NSAIDs, diuretics, chlorpropamide, carbamazepine, tricyclic antidepressants, SSRIs, vincristine, thioridazine, cyclophosphamide, clofibrate • Surgery - Postoperative • Idiopathic (most common)



Clinical Features The key to the pathophysiology, signs, symptoms, and eventual treatment of SIADH is an understanding that the hyponatremia is a result of excess water and not a sodium deficiency. Signs and symptoms of hyponatremia are primarily related to the dysfunction of the central nervous system. There are no signs of edema or dehydration. Whereas most patients with serum sodium concentration above 125 mEq/L are asymptomatic, those with lower levels typically have symptoms, especially in the setting of a rapid decrease. Anorexia, nausea, and malaise are the earliest findings, followed by headache, irritability, confusion, muscle cramps, weakness, obtundation, seizures, and coma. When sodium concentration drops < 105 mEq/L, lifethreatening complications are likely to occur.
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Diagnosis Laboratory findings in diagnosis of SIADH include: • Hyponatremia (sodium 20 mmol/L) • Urine osmolality generally >100 mOsm/L • Suppression of renin-angiotensin system



Management Treat underlying cause when possible. Fluid intake should be restricted to 800-1,000 ml/day. If fluid restriction doesn’t help or is inadequate to treat, Demeclocycline (induces drug-induced diabetes insipidus) should be used. Hypertonic saline (5 percent) 200-300 ml IV in 3-4 h should be given for very symptomatic patients. The rate of correction of chronic hyponatremia should not exceed 0.5 mEq/L/hour. ‘99er’-Empty Sella Syndrome (ESS) - is differential for enlarged sella caused by pituitary tumors. It is caused by herniation of the suprasellar subarachnoid space through an incomplete diaphragm sella. Patient is typically obese, multiparous women with headaches. Few patients also have hypertension. No treatment is required.



ADRENAL GLAND DISORDER Adrenal gland cortex is divided into three zones: • zona glomerulosa: the outermost zone, site of aldosterone synthesis; • zona fasciculate: the central zone, site of cortisol synthesis; • zona reticularis: the inner zone, site of androgen synthesis.



Hyperfunctioning Disorder Cushing Syndrome It is caused by prolonged exposure to elevated levels of either endogenous glucocorticoids or exogenous glucocorticoids. The most common cause is exogenous or iatrogenic use of either glucocorticoids or ACTH. Endogenous glucocorticoid overproduction or hypercortisolism is: • Independent of adrenocorticotropic hormone (ACTH) – primary adrenocortical neoplasm (usually an adenoma but rarely a carcinoma).



– bilateral micronodular hyperplasia and macronodular hyperplasia (rare causes) • ACTH-dependent Cushing syndrome – anterior pituitary tumor (classic Cushing disease) – non-pituitary ectopic sources of ACTH (oat cell carcinoma, small-cell lung carcinoma, or carcinoid tumor) • Ectopic corticotropin-releasing hormone (CRH) secretion leading to increased ACTH secretion (very rare group).



Clinical Features Individuals with Cushing syndrome may present with complaints of proximal muscle weakness, fatigability, easy bruising, weight gain, hirsutism, and, in children, growth retardation. Emotional changes ranging from irritability or emotional lability to severe depression or confusion, even psychosis can occur. Hypertension, osteopenia, diabetes mellitus, impotence and impaired immune function also occur. Women may have acne, hirsutism, and oligomenorrhea or amenorrhea resulting from the increased adrenal androgen secretion. On physical examination, patient typically presents with: • Moon facies • Facial plethora • Supraclavicular fat pads • Buffalo hump • Truncal obesity • Purple striae



Diagnosis Urinary free cortisol (UFC) determination has been widely used as an initial screening tool for Cushing syndrome because it provides measurement of cortisol over a 24-hour period. Urine free cortisol values higher than 3-4 times the upper limit of normal are highly suggestive and almost diagnostic of Cushing syndrome. Next step is to check A.M. serum ACTH: • If < 5 pg/mL: exogenous steroids (low DHEA) or adrenal adenoma/carcinoma or adrenal hyperplasia. Obtain a CT/MRI to confirm this. The presence of an adrenal mass larger than 4-6 cm raises the possibility that the mass is an adrenal carcinoma – If > 5 pg/mL: further do high dose dexamethasone suppression test – Suppressed cortisol response: Cushing’s disease. Confirm with pituitary MRI



Endocrinology • Nonsuppressed cortisol response: Ectopic ACTH producing tumor (carcinoid or small cell cancer). Perform an octeroide scan or chest and abdominal MRI/CT. If negative do pituitary MRI. The overnight 1 mg dexamethasone suppression test requires administration of 1 mg of dexamethasone at 11 pm with subsequent measurement of cortisol level at 8 am. In healthy individuals, the serum cortisol level should be < 5 mg/dL. In most non-pituitary Cushing syndrome, there would be no suppression and the level would be at least 9 mg/dL. Patient with intermediate levels need to further undergo ‘low dose’ dexamethasone test given for 2 days, which will inhibit ACTH secretion in normal subjects but not in pituitary tumor. Brain MRI is indicated if patient with hypercortisolism has no history of taking steroids, but presents with headache or visual disturbance. Cushing disease may be diagnosed in such a scenario. ‘99er’-Inferior petrosal sinus sampling can also be used to differentiate between ACTH source from pituitary or an ectopic site.



Treatment It is directed by the primary cause of the syndrome. The treatment of choice for endogenous Cushing syndrome is surgical resection of the causative tumor. The primary therapy for Cushing disease is Transphenoidal surgery, and the primary therapy for adrenal tumors is adrenalectomy. For medical treatment, of all the steroid synthesis inhibitors available, Ketoconazole is probably the most popular and effective for long-term use and usually is the agent of choice.



Hyperaldosteronism It is a syndrome associated with hypersecretion of the aldosterone, characterized by hypokalemia, hypertension and metabolic alkalosis. Hyperaldosteronism may either be: • Primary (Conn syndrome): Stimulus for production of hormone comes from within the adrenal gland. Increase in aldosterone is the initial step which leads to sodium retention and increase in intravascular volume, but no edema. Renin levels should always be measured to distinguish it from secondary hyperaldosteronism, since rennin levels are always decreased in primary type. Other features that distinguish it from secondary type are presence of hypernatremia and diastolic hypertension. Order a
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CT of abdomen since it is usually due to adrenal adenoma. • Secondary: The stimulus for adrenal production is usually decrease in intravascular volume and hence is extra adrenal. It may be associated with renovascular hypertension like due to renal artery stenosis. ‘99er’-Most common cause of combination of hypertension with hypokalemia is primary hyperaldosteronism. ‘99er’-In boards, suspect primary hyperaldosteronism in any young patient who presents with muscle weakness, numbness and hypertension.



Treatment Surgical adrenalectomy is done to correct hypertension and hypokalemia. Idiopathic hyperaldosteronism is usually treated medically.



Adrenal Androgen Excess Disorders The adrenal androgens (AAs) secreted by zona reticularis, are steroid hormones with weak androgenic activity. Although AAs do not appear to play a major role in the fully androgenized adult man, they seem to play a role in the adult woman and in both sexes before puberty. Girls, women, and prepubertal boys may be negatively affected by AA hypersecretion in contrast to adult men. AAs are not as potent as testosterone, the major steroid secreted by the testis, but a number of them, including androstenedione, dehydroepiandrosterone (DHEA), and its sulfate (DHEAS) may be converted to stronger androgens such as testosterone. AA excess disorders may be caused by congenital adrenal hyperplasia, adrenal adenomas (rare), and adrenal carcinomas.



Clinical Features All disorders of excess adrenal androgen production present with similar features and include precocious puberty in males and hirsutism, oligomenorrhea, acne, and virilization in female. They may also present with hypertension and electrolyte abnormalities.



Congenital Adrenal Hyperplasia (CAH) It encompasses a group of autosomal recessive disorders, each of which involves a deficiency of an enzyme involved in the synthesis of cortisol, aldosterone, or both. CAH should be considered in all infants exhibiting failure
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to thrive, especially in those who have episodes of acute adrenal insufficiency, salt wasting, or hypertension. Commonly associated enzyme defects and their feature are as follows: C-21 hydroxylase C-11 hydroxylase C-17 hydroxylase deficiency deficiency deficiency



Hormonal Aldosterone characsecretion teristics decreased



Effect on Adrenal androgens virilization/ precocious puberty (in males) Effect on Salt losing mineralo- tendency due corticoids to aldosterone deficiency



11-deoxycorticosterone, a potent mineralocorticoid, is increased Androgens overproduced



Decreased androgen production and increased 11deoxycorticosterone. Hypogonadism



Hypertension and hyperkalemia



Hypokalemia and hypertension



Diagnosis Serum testosterone, dehydroepiandrosterone, androstenedione , 17-hydroxyprogesterone, urinary 17ketosteroid, and pregnanetriol should be measured.



Treatment Treatment is glucocorticoid (hydrocortisone) replacement.



ADRENAL HYPOFUNCTIONING DISORDERS Adrenal Insufficiency It is either primary adrenocorticoid deficiency (Addison disease) due to adrenocorticoid insufficiency or is secondary, most commonly due to suppression of the hypothalamic-pituitary axis from chronic exogenous steroid use. In primary adrenocortical insufficiency, glucocorticoid and mineralocorticoid properties are lost; however, in secondary adrenocortical insufficiency, mineralocorticoid function is preserved. Clinical findings are noted after 90 percent of the adrenal cortex has been destroyed. Primary and secondary adrenal insufficiency can be distinguished by presence of following in only primary insufficiency: • Hyperpigmentation • Hyperkalemia



• • • •



High ACTH Electrolyte abnormalities Salt craving Hypotension Secondary insufficiency: Once a patient takes steroids for more than a few weeks, they may not be able to mount an appropriate increase in ACTH, sometimes even up to 1 year. Its classic example is seen in an severe asthmatic patient (steroid therapy implied) undergoing surgery, develops hypotension and electrolyte imbalance after surgery. This is because patient is not able to step up the endogenous steroid production in face of increased stress of surgery. This patient should be given corticosteroids to prevent such a crash. Sheehan syndrome: Postpartum severe hemorrhage leads to hypotension, which leads to infarction of pituitary. Patient presents with inability to breastfeed and other endocrine insufficiencies also. ‘99er’-Adrenoleukodystrophy- is rare X-linked hereditary disorder resulting in accumulation of very long chain fatty acids in the adrenals, CNS and testes. Therefore, predominant features seen are adrenal insufficiency, neurological deficits and hypogonadism. In male children, this condition contributes to one-third cases of adrenal insufficiency. ‘99er’-Bilateral adrenal hemorrhage- causes adrenal insufficiency and occurs as a complication of anticoagulation therapy, open heart surgery, or major trauma. ‘99er’-Waterhouse Friedrich syndrome-is adrenal gland hemorrhage during severe meningiococcal disease. Aggressive fluid resuscitation is of prime importance in managing such patient. ‘99er’-Autoimmune polyglandular syndrome type II (Schmidt’s syndrome) - its peak incidence is 30 years of age and always involves adrenal cortex leading to its insufficiency. Also involved are thyroid and pancreas, producing hypothyroidism and type I DM. Patient may show transient hyperthyroidism secondary to destruction of thyroid follicles. Patient found to have hypothyroidism, should be checked for adrenal insufficiency before the initiation of thyroid replacement therapy.



Addison Disease It is a slow and usually progressive disease resulting from adrenocorticoid hypofunction which may be due to anatomic destruction of the gland (acute or chronic) or metabolic failure. Anatomic destruction may be due to autoimmune destruction of gland, infection (most common is TB which shows adrenal calcification),



Endocrinology hemorrhagic, metastatic invasion or its surgical removal. Metabolic failure in hormone production can also lead to Addison disease and can be secondary to CAH, enzyme inhibitors, and cytotoxic agents like mitotane. ‘99er’-TB is the most common cause of Addison ’s disease in undeveloped countries.



Clinical Features Symptoms are often nonspecific and include fatigue, weakness, anorexia, nausea, abdominal pain, gastroenteritis, diarrhea, and mood lability (depression, irritability, and decreased concentration). Weakness and weight loss of 1-15 kg are universal features of Addison disease in the adults. Nausea, vomiting, and diffuse abdominal pain are present in approximately 90 percent of patients and usually represent an impending addisonian crisis. Physical findings include hyperpigmentation of the both exposed and unexposed parts (diagnosis clincher), and mucous membranes, decreased pubic and axillary hair in women, vitiligo, dehydration, and arterial hypotension which is often orthostatic owing to lack of effect of cortisol on vascular tone. Oral mucous membrane hyperpigmentation is pathognomonic for the disease.



Diagnosis The preliminary test for adrenal insufficiency is the measurement of serum cortisol levels from a sample of blood obtained in the morning. Values less than 3 μg/dL are diagnostic of Addison disease. The hypothalamic-pituitary axis can be evaluated by using 3 tests: the corticotropin stimulation test, the insulin tolerance test, and the metyrapone test. Cortrosyn is a synthetic corticotropin, which is intravenously administered in a dose of 350 mg. Serum cortisol levels are measured from blood samples drawn after 30 and 60 minutes. Cortisol levels of less than 13 mcg/dL are diagnostic of adrenal insufficiency. Other labs seen in Addison disease are: • white blood cell count with moderate neutropenia, lymphocytosis, and eosinophilia • elevated serum potassium and urea nitrogen • low sodium • low blood glucose • low plasma cortisol • non-anion gap metabolic acidosis • urinary 17-hydroxycorticosteroid levels ECG changes include prolonged PR and low voltage. EEG shows generalized slowing of alpha rhythm.
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Treatment Involves glucocorticoid, mineralocorticoid, and sodium chloride replacement in addition to patient education. Adrenal crisis: may present as nausea, vomiting, abdominal pain, hypoglycemia, altered mental status, and vascular collapse may occur. It is typically seen in patient who were previously on steroid therapy and recently faced some stress (Diagnosis clincher). Measurement of serum cortisol will verify the likely diagnosis (its level is supposed to be high after an acute stress), but in such a severe clinical scenario, treatment takes precedent over diagnosis. Treatment involves: • maintaining ABC • aggressive volume replacement therapy by D5NS, • use dextrose 50 percent as needed for hypoglycemia. • correct electrolyte abnormalities • administer hydrocortisone and fludrocortisones • always treat the underlying problem that precipitated the crisis



PHEOCHROMOCYTOMA Pheochromocytoma is a rare, usually benign catecholamine-secreting tumor derived from chromaffin cells. It is either: • Adrenal pheochromocytoma • extra-adrenal pheochromocytomas or paragangliomas- tumors that arise outside the adrenal gland. Pheochromocytomas are known to occur in certain familial syndromes like MEN 2A and 2B, neurofibromatosis (von Recklinghausen disease), and VHL disease. The rule of 10 percent of pheochromocytoma: • 10 percent extra adrenal • 10 percent malignant • 10 percent in children • 10 percent bilateral or multiple When solitary, more commonly found in right adrenal gland. Because of excessive catecholamine secretion, pheochromocytomas may precipitate life-threatening hypertension or cardiac arrhythmias. Secretion of dopamine occurs more in familial syndromes and is not associated with hypertension. Epinephrine secretion causes tachycardia, sweating, flushing, and hypertension. Norepinephrine is secreted by all extra adrenal tumors.



Clinical Features The classic features on presentation of a patient with a pheochromocytoma include paroxysmal spells characterized by headaches, palpitations, and diaphoresis
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in association with severe hypertension (diagnosis clincher). Headache, profuse sweating, palpitations, and apprehension are common in this setting. Pain in the chest or abdomen may be associated with nausea and vomiting. Other clinical features include orthostatic hypotension and glucose intolerance.



Diagnosis Twenty-four hour urinary free catecholamines, urinary metanephrines and vanillylmandelic acid, and plasma catecholamine should be measured. Plasma levels of these hormones may be normal since their release is normal. Plasma metanephrine testing is considered the most sensitive and specific test for pheochromocytoma, while vanillylmandelic acid is the least specific test and has a false-positive rate greater than 15 percent. If the screen is positive, order an abdominal CT to evaluate the adrenal mass. If labs are equivocal or mass not visible on CT, then perform MIBG (metaiodobenzylguanidine) scan. Differential diagnosis includes: • Essential hypertension, • Anxiety attacks • Angina • Carcinoid tumors • Insulinoma • Factitious crisis • Intracranial lesions • Autonomic epilepsy • PSVT



Treatment Surgical resection of tumor is the treatment of choice and usually results in cure of the hypertension. After diagnosis of pheochromocytoma, straight away α blockade (phentolamine, phenoxybenzamine) for 10-14 days should be done and then do abdominal CT/MRI for imaging the tumor. Once α blockade is complete then start with β blockade. This careful treatment with alphaand beta-blockers is required preoperatively to control blood pressure and prevent intraoperative hypertensive crises. If still hypotension develops intraoperatively, treat by normal saline bolus followed by infusion. No other antihypertensive drugs should be used before adequate control of blood pressure is accomplished with these drugs. ‘99er’-Nelson syndrome- is rapid enlargement of pituitary after bilateral adrenalectomy leading to hyperpigmentation and hemianopsia. Treatment involves surgical resection and radiation.



HYPOGONADISM It is decreased function of the testes or ovaries, leading to the absence or impairment of secondary sexual characteristics and infertility. It is classified as: Primary hypogonadism (hypergonadotropic hypogonadism: increased LH, FSH): results if the gonad does not produce the amount of sex steroid sufficient to suppress secretion of LH and FSH to normal levels. Seen in anorchia, surgical or accidental castration or radiotherapy, infections (mumps, TB, leprosy), chemotherapeutic agents or Klinefelter syndrome. Secondary hypogonadism (hypogonadotropic hypogonadism: low LH, FSH): may result from failure of the hypothalamic LHRH pulse generator or from inability of the pituitary to respond with secretion of LH and FSH. May be due to idiopathic causes or tumors, hypothalamic lesions, and Kallmann syndrome Prepubertal hypogonadism- External genitalia are underdeveloped, testes may be absent from the scrotum, voice is high pitched, beard does not grow, and the patient lacks libido and potency. Bone age is retarded. As an adult, the patient has a youthful appearance, with obesity, disproportionately long extremities, lack of temporal recession of the hairline, and a small Adam’s apple. Gynecomastia is sometimes seen. The skin is fine-grained, wrinkled, and free of acne.



Diagnosis It includes: • Urinary 17-ketosteroid: low to normal • Serum testosterone: below normal • Serum FSH and LH: low in hypothalamic or pituitary origin and elevated in primary testicular failure.



Treatment Treatment is directed at initiating pubertal development at the appropriate age and is accomplished hormonal replacement therapy by testosterone. In hypogonadotropic hypogonadism, the therapy does not confer fertility or, in men, stimulate testicular growth. Therefore, when fertility is desired, it may be induced with either pulsatile LHRH or with a schedule of injections of hCG and FSH. In patients with hypergonadotropic hypogonadism, fertility is not possible. Postpubertal hypogonadism: Lack of energy and decreased sexual function are the usual concerns. Libido and potency are lost along with sterility. Hair growth is retarded and skin on the face is thin and finely wrinkled. Muscle aches and back pain may be present. Vasomotor



Endocrinology symptoms including flushing, dizziness, and chills can occur.



Diagnosis It includes: • Serum prolactin: often elevated in hypothalamic or pituitary lesions. • Urinary and plasma testosterone: low. • Urinary and serum FSH and LH: low (pituitary lesions); high (pituitary testicular failure).



Treatment Treatment is hormone replacement therapy with testosterone. Testicular feminization: Defect or absence of androgen receptor results in feminine phenotype with 46XY genotype. Patient presents with amenorrhea, developed breasts, absent pubic and axillary hair, absent internal reproductive organs and a 46XY karyotype. Mullerian inhibiting factor is produced by gonads, so uterus and vagina are absent. Treatment is testicular resection at puberty and creation of ano-vagina pouch.



Kallmann Syndrome and Idiopathic Hypogonadotropic Hypogonadism (IHH) They are rare genetic conditions that encompass the spectrum of isolated hypogonadotropic hypogonadism. Anosmia (lack of sense of smell) or severe hyposmia is present in patients with Kallmann syndrome (diagnosis clincher) but not in idiopathic hypogonadotropic hypogonadism, but they both are characterized by a gonadotropin-releasing hormone (GnRH) deficiency with normal hypothalamic pituitary function. Patients may not experience puberty or may experience incomplete puberty and have symptoms associated with hypogonadism. Kallmann patients may also have associated congenital heart disease or some neurologic deficits.



Diagnosis • Serum estradiol: decreased • Serum (total or free) testosterone: decreased • Serum LH and FSH: low-normal or decreased



Treatment All postpubertal age patients may be treated with gonadal steroid replacement therapy.
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Klinefelter Syndrome It is the most common chromosomal disorder associated with male hypogonadism and infertility. It is caused by one or more supernumerary X chromosomes (47, XXY). The testes are characteristically small and thin. Sterility and lack of libido are present. Gynecomastia is also found. Mental retardation is also a common feature.



Diagnosis It includes: • LH and FSH: elevated • Urinary 17-ketosteroids: low normal or normal • serum testosterone: low to normal • Serum estradiol: elevated.



Treatment Treatment should address 3 major facets of the disease: hypogonadism, gynecomastia, and psychosocial problems. Androgen therapy is the most important aspect of treatment. Testosterone replacement should begin at puberty, around age 12 years.



THYROID GLAND DYSFUNCTIONS Dysfunctions of the thyroid could cause quantitative or qualitative alterations in hormone secretion, enlargement of thyroid, or both. The thyroid gland secretes L-thyroxine (T4) and L-3,5,5'-triiodothyronine (T3), which regulate many aspects of our metabolism, eventually affecting how many calories we burn, how warm we feel, and how much we weigh. In short it runs our metabolism. Dysfunctions involve either defects in hormone secretion or gland enlargement or both. Initial test to distinguish between hypo- and hyperfunctioning is TSH and T4 levels. If hyperthyroidism is found out, then order: • Radioactive iodine uptake (RAIU) scan • Thyroglobulin antibody • Anti-thyroid peroxidase antibody • TSH antibody If hypothyroidism then order thyroglobulin antibody and anti-TPO antibody (anti-microsomal antibody)



Hyperthyroidism It results either from excess production of TSH or abnormal thyroid stimulators. Abnormal thyroid stimulators are mostly autoimmune antibodies and this stimulation is the most common cause of hyperthyroidism. The terms hyperthyroidism and thyrotoxicosis are often used synonymously; however, they refer to slightly
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different conditions and should be differentiated from each other. Hyperthyroidism refers to overactivity of the thyroid gland leading to excessive synthesis of thyroid hormones and accelerated metabolism in the peripheral tissues. Thyrotoxicosis, on the other hand, refers to the clinical effects of an unbound excessive thyroid hormone, whether or not the thyroid gland is the primary source. Graves’ disease/toxic diffuse goiter: is the most common cause of hyperthyroidism due to action of thyroid stimulating autoantibody on TSH receptors on thyroid gland. Its characteristic features are hyperthyroidism along with diffuse goiter, ophthalmopathy [exophthalmos, periorbital edema, chemosis (conjunctival edema), injection, and proptosis] and dermopathy (diagnosis clincher) which is found more frequently in women in the fourth decade of life. Dermopathy involves pretibial myxedemas, which are raised, thickened, well demarcated area usually occurring over the dorsum of the legs and feet that may be pruritic and hyperpigmented. Graves’ disease may be associated with other systemic autoimmune disorders such as pernicious anemia, myasthenia gravis, vitiligo, adrenal insufficiency, and type 1 diabetes mellitus. The whole gland takes up iodine on RAIU. ‘99er’-Iodine induced thyrotoxicosis- may be seen after coronary angiography, especially in patient with pre-existing nodular goiter. RAIU is low in this case. This condition is either self-limited or use β blockers for mild and antithyroid drug for severe cases. Potassium perchlorate can be used in refractory cases. Intrinsic thyroid autonomy is defined as increased secretion of hormones without any external stimuli. It is seen in: • Simple goiter: goiter is defined as enlargement of thyroid gland size and functionally it may lead to hyperthyroidism, hypothyroidism or euthyroidism. • Toxic adenoma: a single hyperfunctioning follicular thyroid adenoma. The excess secretion of thyroid hormone occurs from a benign monoclonal tumor that usually is > 2.5 cm in diameter. • Toxic multinodular goiter (TMNG)/Plummer disease: a nonautoimmune disease, more commonly of elderly patients with long standing goiter. Thyroid hormone excess develops very slowly over time and even the signs and symptoms of hyperthyroidism are very mild. It is associated commonly with arrhythmia and congestive heart failure. Ophthalmopathy is never found in TMNG. RAIU uptake is high in nodules but decreased in rest of the gland.



Transient hyperthyroidism: results from subacute thyroiditis, a destructive release of preformed thyroid hormone in which hormone level may be extremely elevated and is usually a painful thyroid condition and is also seen lymphocytic thyroiditis which is a painless condition seen most commonly in postpartum period. Extrathyroid source of hormones include thyrotoxicosis factitia and ectopic thyroid tissue like struma ovarii, or functioning follicular carcinoma.



Clinical Features Typical features in boards are weight loss despite good appetite, heat intolerance, palpitation, tremors, diarrhea, sweating, menstrual irregularities (hypomenorrhea) and muscle weakness (diagnosis clincher). Patient may be emotionally labile and unable to sleep. A general observation is that cardiovascular and myopathic symptoms are more common in elderly which may present with dyspnea, palpitation, atrial fibrillation (diagnosis clincher), angina, or cardiac failure whereas nervous symptoms predominate in the younger patients. Patients have systolic hypertension, but diastolic pressure is usually normal. The ocular signs include staring, infrequent blinking, and lid lag. The skin is warm and moist, and palmar erythema is present along with fine and silky hair in hyperthyroidism. ‘99er’ – Patients with hyperthyroidism are at increased risk of rapid bone loss due to direct effect of thyroid hormone on the bone cells that eventually leads to increased osteoclastic bone resorption.



Diagnosis The diagnosis of hyperthyroidism is made on history and physical examination. Laboratory studies include: • TSH- suppressed (primary) or high (secondary) • Serum T4 and T3-elevated. • RAIU(Radioactive iodine uptake)– Diffuse toxic goiter: Increased – Toxic multinodular goiter: Increased – Thyrotoxic phase of subacute thyroiditis: Decreased – Toxic adenoma: Increased • Immunoglobulin assays: for thyroid stimulating antibodies, anti-thyroid peroxidase (TPO) antibody. Differential diagnosis includes: • Anxiety • Myasthenia gravis • Neurosis • Parkinsonism



Endocrinology • • • • •



Mania Pheochromocytoma Acromegaly Cardiac disease Orbital tumors Pregnancy, estrogen therapy, OCP etc. can cause elevation of thyroid binding globulin, that leads to elevation of total thyroid hormone levels. However, free thyroid hormone level is not elevated and TSH is also normal. ‘99er’-Thyroid and pregnancy- Levothyroxine dose needs to be increased in pregnancy and TSH should be checked every 2-3 months during pregnancy.



Treatment To date no treatment can correct the underlying immune dysfunction in Graves’ disease. Treatment is directed at correcting the clinical and biochemical abnormalities. Immediate treatment of hyperthyroidism includes adrenergic symptom control by propranolol and antithyroid drugs such as propylthiouracil (safe in pregnancy) and methimazole. After symptom relief, option available are ablation therapy with radioactive iodine or subtotal thyroidectomy which is only indicated in 2nd trimester pregnancy, in children, large goiters that may obstruct trachea. The patient becomes hypothyroid after ablation and requires hormone replacement. ‘99er’-Propylthiouracil may rarely cause neutropenia in pregnancy.



Thyroid Storm Also referred to as thyrotoxic crisis, it is an acute, lifethreatening, hypermetabolic state induced by excessive release of thyroid hormones in individuals with thyrotoxicosis. It is precipitated by any stress, trauma or surgery. Clinically, it manifests by vomiting, diarrhea, hypotension, dehydration, delirium, coma, tachycardia, extreme irritability, restlessness, and high fever.



Treatment Patients with thyroid storm should be treated in an ICU setting. It involves supportive therapy with saline and glucose, cooling blankets, hydration, oxygen and glucocorticoids. Medical therapy chronologically includes.
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• antithyroid agents: every 2 hour dosing • iodine: inhibits hormone release • adrenergic antagonists like propranolol: for symptom control • Dexamethasone: multiple effects; inhibits hormone release, impairs peripheral generation of T3 from T4', provides adrenal support. ‘99er’-Amiodarone- decreases conversion of T4 to T3. Therefore, it also leads to increased T4 and low T3.



Hypothyroidism It is a common endocrine disorder resulting from deficiency of thyroid hormone. It can be: • Primary hypothyroidism: the thyroid gland produces insufficient amounts of thyroid hormone. This is the most commonly found reason for hypothyroid state and is caused by: – Hashimoto thyroiditis: is a chronic autoimmune (antimicrosomal antibodies) thyroiditis, which is the most common cause of goitorus hypothyroidism. – Iodine deficiency – Post thyroidectomy – Postablative iodine therapy – Drugs like lithium and acetylsalicylic acid – Biosynthetic defects • Secondary hypothyroidism: lack of thyroid hormone secretion due to the failure of TSH secretion from the pituitary gland • Tertiary hypothyroidism: due to failure of TRH secretion from hypothalamus. ‘99er’-Thyroxine hormone metabolism- is increased by OCPs, rifampin, carbamazepines, phenytoin and this may lead to increase in TSH level. The patient’s presentation may vary from asymptomatic to rarely coma with multisystem organ failure (myxedema coma). In elderly, especially females, it is very common cause of confusion. Cretinism refers to congenital hypothyroidism. Subclinical hypothyroidism, also referred to as mild hypothyroidism, is defined as normal serum free T4 levels with slightly high serum TSH concentration. Treatment is required in subclinical hypothyroidism only in following cases: • Abnormal lipid profile • Antithyroid antibody present • Symptoms of hypothyroidism • Ovulatory/menstrual dysfunction. • If TSH>10, then treat even if everything is fine.
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Clinical Features Cretinism: Children with cretinism are usually born at term or after term. Clinically they present with decreased activity, large anterior fontanelle, poor feeding and weight gain, persistent physiologic jaundice, hoarse cry, constipation, somnolence and hypotonia. Juvenile hypothyroidism: Presents with delayed milestones and dwarfism, impaired mental development, retarded bone age, broad flat nose, widely set eyes, protruding tongue, protuberant abdomen, umbilical hernia, coarse features, sparse hair, dry skin, and delayed dentition. In adults: Hypothyroidism commonly manifests as a slowing in physical and mental activity but may be asymptomatic. Classic signs and symptoms to be watched out for in question are cold intolerance, puffiness, decreased sweating, and coarse skin (diagnosis clincher). Other early presentations include constipation, stiffness and cramping of muscles, lethargy, carpal tunnel syndrome, anemia of chronic disease, and menorrhagia. Later appetite decreases and weight increases, voice gets deeper and hoarse, intellectual and motor activity slows, hair and skin become dry and even deafness may occur. On physical examination slow deep tendon reflexes with prolonged relaxation phase are typically elicited. As the disease progresses to stage of myxedema, it shows expressionless face, pale cool skin which is rough and doughy to touch, sparse hair, large tongue and periorbital edema. The myxedematous changes in the heart result in decreased contractility, pericardial effusion, decreased pulse, cardiac enlargement, and decreased cardiac output. In the GI tract, achlorhydria and decreased intestinal transit with gastric stasis can occur. Myxedema coma is a very severe form of hypothyroidism, which is frequently fatal and results in an altered mental status, hypothermia, bradycardia, hypercarbia (due to respiratory depression), and hyponatremia. Cardiomegaly, pericardial effusion, cardiogenic shock, and ascites may be present. Myxedema coma most commonly occurs in individuals with undiagnosed or untreated hypothyroidism and is precipitated by external stress such as cold exposure, surgery, infection, hypnotics, or other medical interventions.



Diagnosis Diagnosis of hypothyroidism is made by symptoms and physical findings. In early hypothyroidism, TSH levels



are increased, T4 levels are normal to low, and T3 levels are normal but T3 and T4 level fall as disease progresses.



Treatment The treatment goals for hypothyroidism are the reversal of clinical progression and the corrections of metabolic derangements, as evidenced by normal blood levels of TSH and free T4. Hypothyroidism can be adequately treated with a constant daily dose of levothyroxine (LT4). If there is a strong suspicion of suprathyroid hypothyroidism, give hydrocortisone first, then replace thyroid hormone. Clinical benefits begin in 3-5 days and level off after 4-6 weeks. Treatment of myxedema coma involves high doses of IV levothyroxine and IV hydrocortisone. Mechanical ventilation and warming blankets may also be required. ‘99er’-Calcium decreases levothyroxine preparation. Elderly hypothyroid patients require less levothyroxine. ‘99er’-Sick euthyroid syndrome-may be caused after any illness. Patient will show slight features of hypothyroidism. T3 and T4 level are slightly low and TSH level is near normal. Treatment is needed only for the underlying illness.



NEOPLASIA OF THE THYROID The thyroid is the most common endocrine organ to undergo malignant transformation. Thyroid adenomas are identified as being functioning/hyperfunctioning (hot), nonfunctioning (cold), or photon deficient on tracer imaging. Hot nodules (which are typically adenomas) are more often benign than the cold lesions. They are slow growing over many years. Management for hyperfunctioning adenomas includes ablation with surgery or radioactive iodine.



Thyroid Carcinomas Papillary Carcinoma It is the most common thyroid malignancy, representing approximately 80 percent of all thyroid malignant diseases. Radiation exposure, especially during childhood, is associated with the development of papillary thyroid carcinoma. There is usually single dominant nodule that is ‘cold’ on thyroid scan. There is a bimodal frequency with peaks in the second and third decades and then later in life. This tumor is slow growing and spreads via lymphatics after many years. An increased incidence of papillary cancer is hypothesized among patients with Hashimoto thyroiditis. It is also



Endocrinology known to be associated with Gardner syndrome (familial adenomatous polyposis). Histologically it presents with typical papillary structures within follicles that have epithelial cells that have nuclei with cleared centers (orphan annie eye). Treatment: Is surgical excision whenever possible like. With large tumors radiotherapy is used along with surgery. TSH suppression therapy is also used.



Follicular Carcinoma Follicular carcinoma accounts for 15 percent of all thyroid cancers. It represents an increased proportion of thyroid cancers in regions where dietary intake of iodine is low and is more common in the elderly and in women. This tumor is more malignant than papillary carcinoma. It spreads hematogenously with distant metastasis to lung and bone. Treatment: Near total thyroidectomy (NTT) is the preferred treatment. Postoperative radioiodine ablation is to be done. Small lesions can be treated with lobectomy alone. It has the best prognosis overall. ‘99er’-Keep level of TSH between 0.1-0.3mU/liter in papillary thyroid carcinoma because TSH stimulates the tumor. During remission of tumor, keep it low by increasing levothyroxine dose. For patient with metastatic papillary carcinoma, complete TSH suppression is required. ‘99er’-Thyroglobulin is used as tumor marker after NTT.



Anaplastic Carcinoma Anaplastic carcinoma is one of the least common thyroid carcinomas. It has the most aggressive biologic behavior of all thyroid malignancies and one of the worst survival rates of all malignancies in general. It often presents with a painful enlargement. Treatment: The progression of disease is rapid, and most patients die from local airway obstruction or complications of pulmonary metastases within 1 year despite all treatment efforts. Total or subtotal thyroidectomy is performed when the extent of carcinoma permits it.



Medullary Carcinoma Medullary carcinoma accounts for 5 percent of all thyroid cancers and occurs in sporadic or familial form. Tumors arise from the parafollicular C cells of the thyroid gland. C cells are neural-crest derivatives and produce



165



calcitonin. It is encapsulated but without any typical nuclear features and rarely involves lymph node, unlike papillary carcinoma. Medullary carcinoma is component of MEN (multiple endocrine neoplasias). MEN type II is because of RET mutation. • MEN type IIa (Sipple syndrome): Pheochromocytoma, medullary thyroid carcinoma, and (in one half of cases) parathyroid hyperplasia. • MEN type IIb (mucosal neuroma syndrome): Pheochromocytoma, medullary carcinoma, and neuromas occur. Patients also have marfanoid features. ‘99er’ - α blockade for 10-14 days is required in any patient of MEN type II undergoing surgery because of associated pheochromocytoma. The only effective therapy is thyroidectomy.



Hürthle Cell Carcinoma/Oncocytic Carcinoma A variant of follicular carcinoma is a rare thyroid malignancy. About 75-100 percent of the tumor is composed of Hürthle cells (oxyphilic, oncocytic, Askanazy, or large cells) that contain abundant granular acidophilic cytoplasm. It typically manifests in the fifth decade of life. Treatment: Hürthle cell carcinomas behave aggressively. These tumors most often do not take up radioactive iodine. Patients with a diagnosis of Hürthle cell neoplasm based on FNAB findings undergo lobectomy and isthmectomy. If, the final pathologic result confirms Hürthle cell carcinoma, patients return to surgery for completion thyroidectomy. For tumors >5 cm or for palpable lymphatic metastases, total thyroidectomy is often performed during the initial operation. Diagnosis: Thyroid carcinoma is suspected when there is recent growth of thyroid or an evident mass is seen with no tenderness or hoarseness. Patients with a history of radiation therapy of the head, neck, or upper mediastinum in childhood should also be suspected to develop carcinoma but the latency period may be very long. The presence of a solitary nodule or the production of calcitonin is also clue to malignancy. Calcifications on X-rays such as psammoma bodies suggest papillary carcinoma (characteristic-diagnosis clincher); increased density is seen in medullary carcinoma. Thyroid nodule: Most common thyroid nodule is colloid, followed by follicular adenoma. The first step in diagnosis of a thyroid nodule is measurement of TSH, with the subsequent steps (of T4, T3 measurement) all
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dependent on TSH levels. If TSH is decreased, than the next step should be radionuclide scan. ‘99er’-If a thyroid nodule is > 1cm, go for FNAC (even if TSH is normal). Otherwise do yearly ultrasound. Ultrasound is also recommended if nodule rapidly increases in size. Ultrasound is better than CT for imaging nodule. Radioactive scans not used here, as they are to be used only in diagnosing toxic nodules in thyrotoxic patients. ‘99er’-Follicular Adenoma: histologically demonstrates invasion of the capsule and blood vessels. FNAB shows large numbers of normal-appearing follicular cells. It is almost impossible to differentiate follicular adenoma from follicular cancer.



Thyroiditis It is the inflammation of thyroid gland and includes: • Acute suppurative thyroiditis-due to bacterial infection • Subacute thyroiditis: results from a viral infection of the gland • Chronic thyroiditis: autoimmune in nature. • Secondary thyroiditis: due to drugs like amiodarone and interferon-alpha All have different clinical courses, and each can be associated at one time or another with euthyroid, thyrotoxic, or hypothyroid state.



Acute Suppurative Thyroiditis Most cases involve the left lobe of the thyroid and are associated with a developmental abnormality or the persistence of a pyriform sinus from the pharynx to the thyroid capsule. Organisms responsible include S aureus, Streptococcus hemolyticus, and pneumococcus. Clinical features: Presenting symptoms usually are fever, chills, neck pain, sore throat, hoarseness, and dysphagia. Neck pain is frequently unilateral and radiates to the mandible, ears, or occiput. Neck flexion reduces the severity of the pain. The pain worsens with neck hyperextension.



thought to be due to viral processes and usually follows a prodromal viral illness. It is one of the most common causes of thyrotoxicosis that shows reduced uptake on RAIU. It may be associated with post- partum period. Clinical features: Presents with malaise, fever, pain over the thyroid or referred to the lower jaw, ears, neck, or arms. The gland is enlarged, firm and tender (diagnosis clincher) in this setting. Labs show ↑ ESR, ↓RAIU, initial ↑ T3 and T4 followed by their decrease, and features of hypothyroidism. Treatment: Since it is self-limiting, only symptomatic treatment with low dose aspirin, along with control of thyroid function is required. If aspirin does not relieve the discomfort, prednisone can be used. Propranolol can be used to reduce signs and symptoms of hyperthyroidism and low-dose levothyroxine may be used when hypothyroidism develops. ‘99er’-Causes of thyrotoxicosis with ↓RAIU: Subacute granulomatous (De Quervain) thyroiditis, thyrotoxicosis factitia, iodine induced thyrotoxicosis. ‘99er’-Thyrotoxicosis factitia- is characterized by exogenous administration of thyroid hormone. ‘99er’-No thyroglobulin detected in factitious thyrotoxicosis.



Hashimoto Thyroiditis It is a chronic inflammatory process of the thyroid with lymphocytic infiltration of the gland. Commonly found antibodies are antithyroid peroxidase (anti-TPO) and antithyroglobulin (anti-Tg). It most frequently occurs in middle- aged women, and is the most common cause of sporadic goiter in children. Histology shows lymphocytic infiltration of gland. Clinical features: Patients most commonly present with nonspecific symptoms suggestive of overt hypothyroidism. Diagnosis clincher will be a painless goiter on physical examination. The goiter is rubbery and not always symmetrical.



Subacute Thyroiditis



Diagnosis: History and physical examination are very helpful. High titers of antithyroid antibodies, namely antimicrosomal antibodies are present. Initially lab values are normal but as the disease progresses, TSH increases and T4 and T3 decrease. Histologic confirmation is rarely needed.



It includes granulomatous, giant cell, or de Quervain thyroiditis. This can occur at any age, although most commonly in the fourth and fifth decades. It is generally



Treatment: Treatment of choice is thyroid hormone replacement and the drug of choice is orally administered levothyroxine sodium, usually for life.



Treatment: is immediate parenteral antibiotic therapy (penicillin or ampicillin) required before abscess formation begins.



Endocrinology
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‘99er’-When lymphoma is suspected along with Hashimoto thyroiditis then large bore needle biopsy is indicated. Suspicion for presence of lymphoma in a Hashimoto thyroiditis patient should arise from rapid increase in size of gland.



25(OH)2D3) to increase serum calcium and decrease serum phosphate levels. Another hormone that regulates calcium metabolism, though has minor role in humans, is calcitonin secreted by parafollicular cells of thyroid.



Lymphocytic (Silent, Painless, or Postpartum) Thyroiditis



PTH



It is a self-limiting episode of thyrotoxicosis associated with chronic lymphocytic thyroiditis. It is more common in women of any age. This disease may last for 2-5 months and be recurrent (as in postpartum thyroiditis).The thyroid is nontender, firm, symmetrical, and slightly to moderately enlarged. Its hallmark is a radioiodine uptake of less than 1 percent at 24 hours. T4 and T3 are very much elevated initially, and ESR is normal. Treatment: is symptomatic with propranolol and hormone replacement if required later on. ‘99er’-Postpartum thyroiditis- 80 percent of these patients recover function and remaining may require replacement therapy. Serial thyroid function testing is therefore indicated in these patients.



Reidel Thyroiditis It is a rare chronic inflammatory disease of the thyroid gland characterized by a dense fibrosis that replaces normal thyroid parenchyma and invades surrounding structures mediastinal and retroperitoneal fibrosis. It is said to be not primarily a thyroid disorder but rather a manifestation of a systemic disorder, namely multifocal fibrosclerosis. Clinical features: Thyroid presents as hard fixed painless goiter. The character of the thyroid gland is often described as stony or woody (diagnosis clincher). Most patients are euthyroid. Hypothyroidism is noted in approximately 30 percent of cases. Local compressive symptoms, such as neck tightness or pressure, dyspnea, dysphagia, hoarseness, choking, and cough are frequent. Treatment: Corticosteroid therapy is the medical treatment of choice for patients with Reidel thyroiditis.



PARATHYROID GLAND DISORDERS Parathyroid hormone (PTH) is the most important endocrine regulator of calcium and phosphorus concentration in extracellular fluid. It is known to act directly on the bone and kidney, and indirectly on intestine (through its effects on synthesis of l,



• • • •



↑ Ca2+ resorption from bones ↑ Ca2+ reabsorption from kidney ↓ PO43- reabsorption in kidney ↑ production of 1,25(OH)2 vitamin D3



1, 25(OH)2 Vitamin D3 • ↑ Ca2+, PO43- intestinal absorption • ↑ PO43- reabsorption in kidney



Calcitonin • Inhibits bone resorption • Minor role in humans



Hyperparathyroidism Hyperparathyroidism is often incidentally discovered during routine laboratory testing when hypercalcemia is noted. Generally symptoms of hypercalcemia manifest only when their level >11.5-12 mg/dl. Levels >15 mg/dl are termed as severe hypercalcemia and constitute a medical emergency. Hypercalcemia may be seen in: • Primary and tertiary hyperparathyroidism • Malignancy associated hypercalcemia- due to secretion of local osteoclastic factors or PTH-related protein (PTHrP). Alkaline phosphatase would be high if osteolysis is present. Treatment with bisphosphonates is good option. • Granulomatous disorders- like sarcoidosis • Medications like thiazides, antacid, hypervitaminosis D, hypervitaminosis A, lithium, theophylline toxicity • Endocrinopathies - Hyperthyroidism, pheochromocytoma, Addison disease, postoperative Cushing disease. • Vitamin A and D excess • Aluminium and lithium toxicity • Renal failure • Immobilization ‘99er’-Sarcoidosis and hypercalcemia- hypercalcemia is associated with disseminated sarcoidosis. So sarcoidosis can be excluded as cause of hypercalcemia, if a chest X-ray is normal. Hypercalcemia is due to increased
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synthesis of 1, 25 (OH)2 Vitamin D. PTH level is decreased and marked hypercalciuria may be seen.



Primary Hyperparathyroidism Patients with a finding of hypercalcemia with normal renal function and the absence of malignancy must be suspected of having primary hyperparathyroidism. Primary hyperparathyroidism is usually the result of a single benign adenoma; a minority of patients will have hyperplasia of all 4 parathyroid glands. Parathyroid carcinoma accounts for an insignificant minority. It may also be part of MEN type I and type II.



Clinical Features Most patients with primary hyperparathyroidism are asymptomatic or minimally symptomatic. Its sign and symptoms may be remembered as presenting with painful bones, renal stones, abdominal groans, and psychic moans (Diagnosis clincher). All these features are due to calcium resorption from bones and its increased level in body. Cardiovascular findings include hypertension and arrhythmias (short QT).



Diagnosis Elevated PTH levels in the setting of hypercalcemia establish the diagnosis of hyperparathyroidism. Measurement of ionized calcium is preferred over total calcium concentration, as a correction of adding 0.8 per dL to the total serum calcium value for every 1 g/dL decrease a serum albumin concentration of 4 g/dl is needed to be used in case of hypoalbuminemia. Serum phosphate is usually 


Treatment Severe hypercalcemia is an emergency and intravenous administration of isotonic saline is the first and most vital step in its management. Loop diuretics facilitate the urinary excretion of calcium and can prevent the volume overload that may accompany the administration of large volumes of saline and is very useful in those presenting



with severe alterations of mental status. Surgery involving open surgical excision with frozen section diagnosis is the only definitive treatment for severe hyperparathyroidism. In mild and moderate hyperparathyroidism medical treatment is preferred if serum calcium is < 11.5 mg/dl or the patient is asymptomatic. The dietary calcium should be reduced to 400 mg/d and oral intake of fluid should be increased (2-3 L/day), which is also helpful in prevention of renal stone formation. Bisphosphonates are the drug of choice, which mainly act by decreasing bone resorption. Phosphor-soda should be given to supplement body phosphates. Estrogen may be indicated in hyperparathyroidism in postmenopausal women. Dialysis is last resort. ‘99er’-Patient with MEN type I (Wermer syndromepancreatic islet cell tumor, parathyroid tumor, pituitary adenoma) require removal of three and half to total parathyroid glands.



Secondary Hyperparathyroidism It is characterized by pronounced parathyroid gland hyperplasia resulting from end-organ resistance to parathyroid hormone (PTH). It results from chronic hypocalcemia and its most important cause is chronic renal failure. Chronic hypocalcemia and secondary hyperparathyroidism can also be products of pseudohypoparathyroidism, dietary vitamin D deficiency, and intestinal malabsorption syndromes that are characterized by inadequate vitamin D and calcium absorption.



Clinical Features Patient has bone and joint pain, as well as limb deformities. Severe lower back pain occurs as a result of a collapsed vertebral body, and a spontaneous rib fracture can cause sharp chest pain.



Diagnosis Patients with secondary hyperparathyroidism usually have a low-normal calcium and elevated parathyroid hormone. The phosphate level may vary based on the etiology, trending towards high values in renal insufficiency and low values in vitamin D deficiency. Radiographs are the mainstays of the radiologic diagnosis of secondary hyperparathyroidism because the predominant changes are skeletal with abnormal calcifications at various sites.



Endocrinology



Treatment Medical management is the mainstay of treatment for secondary hyperparathyroidism. It includes vitamin D supplementation, calcimimetics such as cinacalcet, phosphate restriction and binders, limited calcium supplementation. ‘99er’-Vitamin D deficiency- shows following labs: • Serum phosphate decreases before Ca2+ • ↑ PTH (leads to normal calcium from bone resorption) • ↑ urinary phosphate loss and ↓Ca2+ loss (due to PTH) Plasma 25 hydroxy Vitamin D is great indicator of Vitamin D stores.



Tertiary Hyperparathyroidism The term tertiary hyperparathyroidism is commonly used at present in the context of persistent secondary hyperparathyroidism after successful renal transplantation. Tertiary disease is characterized by the development of autonomous hypersecretion of parathyroid hormone causing hypercalcemia.



Clinical Features The clinical manifestations of tertiary hyperparathyroidism include persistent hyperparathyroidism after renal transplantation or new hypercalcemia in the setting of chronic secondary hyperparathyroidism.



Treatment Total parathyroidectomy with autotransplantation or subtotal parathyroidectomy is indicated. Indications for parathyroidectomy in patient of secondary/tertiary hyperparathyroidism are: • Ca2+ >10.5 mg/dL, which is not responsive to other treatment • Hyperphosphatemia • PTH> 1000 pg/mL • Intractable pruritus • Intractable bone pain • Calciphylaxis/soft tissue calcification. But before surgery, low bone turn over or adynamic bone disease should be ruled out. ‘99er’-Hypercalcemia because of Sarcoidosis responds quickly to steroids and hydration. ‘99er’-Paget’s disease- is characterized by localized hyperactive bone with both osteoclastic and osteoblastic activity. Patient presents with frequent fractures or peripheral nerve entrapments, skull enlargement and bowing of legs (diagnosis clincher). X-ray show
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microfractures, increased bone density, cortical thickening, bowing and over growth. Treatment is with bisphosphonates. 6 months of oral alendronate and 2 months of oral risedronate is preferred regimen. IV palmidronate is given if oral drugs are contraindicated.



Hypoparathyroidism Biochemical hallmarks of PTH insufficiency are hypocalcemia and hyperphosphatemia. They are associated with low or high PTH. Low PTH levels are seen in • hereditary hypoparathyroidism • acquired hypoparathyroidism- surgical removal is most common cause of hypoparathyroidism • hypomagnesemia High PTH levels are seen in: • chronic renal failure • decreased levels of active vitamin D or its ineffectiveness. Pseudohypoparathyroidism (PHP) is a heterogeneous group of disorders characterized by hypocalcemia, hyperphosphatemia, increased serum concentration of parathyroid hormone (PTH), and insensitivity to the biological activity of PTH. ‘99er’-DiGeorge syndrome- is one of the manifestations of 22q11 deletion syndrome and presents with T cell abnormality, along with recurrent infections and conotruncal abnormalities like tetralogy of Fallot and truncus arteriosus. Affected individuals may also have a history of speech delay from velopharyngeal insufficiency. ‘99er’-Autoimmune polyglandular syndrome type I (APS I): is characterized by childhood onset in < 35 years of age, hypoparathyroidism, adrenocortical failure and gonadal failure, vitiligo, dental enamel hypoplasia. A candidal infection of GIT or skin of > 3 months duration is presenting feature of hypoparathyroidism in majority of these patients.



Clinical Features Symptoms of hypoparathyroidism can be attributed to hypocalcemia. Symptoms of hypocalcemia include: • muscle aches • facial twitching • carpopedal spasm • stridor • seizures • Syncope.
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Some typical signs present in hypocalcemia are: • Chvostek sign: percussion of the facial nerve in front of the ear elicits a contraction of the facial muscles and upper lip. • Trousseau sign: inflation of a blood pressure cuff on the arm to a pressure higher than the patient’s systolic pressure for 3 min elicits flexion of the metacarpophalangeal joints and extension of the interphalangeal joints Cataracts and soft tissue calcifications may be seen. The cardiovascular system shows refractory CHF, QT prolongation and hypotension due to hypocalcemia.



Diagnosis In hypoparathyroidism and PHP, total and ionized calcium are low. Serum magnesium levels should be obtained to rule out hypomagnesemia as a cause of hypocalcemia. Finding of low calcium with high phosphorous is seen in renal failure, massive tissue destruction, hypoparathyroidism, and PHP. Low calcium with low phosphorous is seen when Vitamin D is absent or ineffective.



Treatment Symptomatic hypocalcemia requires IV calcium supplementation (Ca gluconate) and continuous monitoring for cardiac arrhythmias in the acute stage of hypocalcemia. Oral calcium should be started as soon as possible along with vitamin D. Also phosphate restriction and phosphate binders like calcium carbonate or aluminium hydroxide are used if hyperphosphatemia is present. ‘99er’-Patients who have undergone gastric bypass surgery need large quantity of calcium and vitamin D replacements.



Osteoporosis It is a common metabolic bone disease characterized by decreased bone mass with normal bone mineralization that results in fragile bones and an increased risk for fracture with even minimal trauma. Clinically it is most commonly seen in post menopausal Caucasian women. Most important risk factor is age (also for osteopenia).



Clinical Features Usually asymptomatic but patient may present with vertebral compression fractures resulting in loss of height, hip fractures, or Colle’s fracture.



Diagnosis DEXA scan- every patient > 65 years of age should undergo hip and spine DEXA scans, along with those < 65 years of age having risk factors for osteoporotic fracture. It is reported as a T-score, which compares the patient’s BMD (Bone Marrow Density) to that of a healthy young adult. • Normal value: within 1 standard deviation (SD) of a young adult • Osteopenia: -1 to -2.5 SD • Osteoporosis: < -2.5 SD • Severe osteoporosis: < -2.5 SD with fragility fracture(s)



Treatment Preventive measures should begin in childhood and adolescence with adequate calcium intake and exercise. Treat when T-score is 


Endocrinology ‘99er’-Osteomalacia (adults) and rickets (children) – are both characterized by defective mineralization of bones. Muscle weakness, hypocalcemia, hypophosphatemia, skeletal pain and pseudofracture are cardinal features of both diseases. ‘99er’-Somatostatinoma- Presents with triad of: • Gallstones: due to decreased gallbladder motility • Malabsorption: due to inhibition of pancreatic enzymes • DM: due to inhibitory action on insulin release
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Diagnosis Levels >160 ng/ml is suggestive. CT abdomen should follow. Chemotherapeutic regimen involves intravenous 5-fluorouracil (5-FU) and streptozotocin. ‘99er’-Osteonecrosis- MRI is diagnostic test of choice. Treatment is conservative which is followed by core decompression. This may be followed by osteotomy and joint replacement is last option in treatment. ‘99er’-Recommended Calcium daily allowance: 9-18 years-1300 mg;18-50 years- 1000 mg; >50 years- 1200 mg.
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Neurology



CEREBROVASCULAR ACCIDENT (CVA)



Middle Cerebral Artery (MCA)



It is defined as sudden onset of focal neurological deficit either due to ischemia or hemorrhage. The two basic mechanisms that lead to CVA are: 1. Ischemia: due to any block in the vascular supply, which causes ischemic damage to the brain. This may occur due to following reasons: • Large artery thrombosis (progresses in stuttering manner with periods of slight improvement) • Emboli (occur suddenly and shows rapid recovery) • Small artery thrombosis • Hypotension 2. Hemorrhage: Bleeding with in the substance of brain also leads to sudden neurological deficit. Hypertension is the highest risk factor for stroke; more than smoking, alcohol, hypercholesterolemia etc. The most common sites of hypertensive hemorrhage are putamen and caudate nucleus.



Superior division MCA stroke: • Contralateral hemiparesis and hemisensory loss affecting only face and upper extremity and sparing lower extremity (diagnosis clincher) • Facial droop • Ipsilateral gaze preferred • Broca’s aphasia is seen in involvement of dominant hemisphere. Inferior division MCA stroke: • Contralateral homonymous hemianopsia (eyes deviated towards cortical lesion should help you decide the side of lesion) • Apraxia • If dominant hemisphere involved, Wernicke’s (receptive) aphasia involved. • If non-dominant hemisphere- comprehension with confusion, neglect syndrome and anosognosia (patient can’t tell if there has been an injury to the body or not).



Clinical Features



Posterior Cerebral Artery (PCA)



Any acute neurological deficit should be considered as a CVA until proven otherwise. The specific feature of each stroke depends on the affected area of the brain, which depends on the involved artery.



• Visual hallucination (Calcarine cortex) • Contralateral homonymous hemianopsia with macular sparing (diagnosis clincher) • Prosopagnosia (inability to recognize familiar faces) • Weber syndrome: contralateral hemiplegia with CN III palsy • Benedict syndrome: contralateral ataxia with CN III palsy Occlusion of blood supply to cerebellum leads to nystagmus, vertigo, vomiting and ipsilateral limb ataxia.



Major Blood Vessels The major blood vessels of brain are ACA and MCA are part of carotid circulation and PCA of vertebrobasilar system. The deficits caused by disruption of these vessels are as follows:



Anterior Cerebral Artery (ACA) • Weakness and sensory loss in the lower extremity more than upper (diagnosis clincher). • urinary incontinence • confusion • behavioral disturbance



If basilar artery is occluded, it leads to: • Locked in syndrome: due to involvement of paramedian branches leading to lesion at base of pons. Presents with intact vertical eye movements with quadriplegia. Patient can communicate only by moving their eyes vertically or blinking. This is also seen in central pontine mylenolysis due to rapid correction of hyponatremia.



Neurology • Wallenberg syndrome: Due to involvement of posterior inferior cerebellar artery (PICA). Presents with – Ipsilateral facial sensory loss but contralateral body sensory loss (diagnosis clincher) – Ataxia – Vertigo – Dysarthria and dysphagia – Horner syndrome Vertebral artery dissection: Presents with neck or head pain, Horner’s syndrome, dysarthria, dysphagia, decreased pain and temperature sensation, dysmetria, ataxia, and vertigo. Magnetic resonance angiography is a sensitive test for diagnosing vertebral artery dissection as a cause of stroke. Lacunar stroke: are small non-cortical infarcts caused by occlusion of a branch of a cerebral artery. Risk factors are hypertension, DM or polycythemia. Out of these hypertension is most common and important risk factor. They are of 4 types: 1. Pure motor hemiparesis: Lacunar infarction in posterior genu of internal capsule, presents with unilateral motor deficit (face, arm and some leg), mild dysarthria (poorly articulated speech), no sensory or visual dysfunction. 2. Pure sensory stroke: In VPL nucleus of thalamus, presents with unilateral numbness, paresthesias, hemisensory deficit involving face, arm and leg and trunk. 3. Ataxic hemiparesis: Lacunar infarction in posterior limb of internal capsule presents with weakness more prominent in lower extremity, and ispilateral arm and leg in co-ordination. 4. Dysarthria-Clumsy hand syndrome: Lacunar stroke of basis pontis, presents with hand weakness, mild motor aphasia and no sensory abnormality. Thalamic stroke: Involves VPL part of thalamus that transmits sensory info from contralateral part of body. Presents with hemianesthesia accompanied by hemiparesis, athetosis. Dysesthesia (numbness and tingling, burning feeling) of the area affected by the sensory loss is characteristic, and is called thalamic pain phenomenon. Edema that develops around an infarct becomes pronounced around 48 to 72 hours and this may lead to increased intracranial pressure, which may result in cerebral herniation if the infarction is large enough. Corticosteroids can be given to treat this edema.
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Table 10.1: Localizing area of stroke Symptom/sign



Area involved



Broca (motor) aphasia



Dominant frontal lobe



Wernicke’s (sensory) aphasia



Dominant temporal lobe



Decreased/no reflex + fasciculation



Lower motor neuron lesion



Hyperreflexia



Upper motor neuron lesion



Apathy/uninhibition/inattention Frontal lobe Memory impairment, aggression, hypersexuality



Temporal lobe



Visual hallucination



Occipital lobe



Inability to read, write, name or do math



Dominant parietal



Ignoring one side/ difficulty dressing



Nondominant parietal lobe



Ataxia, nystagmus, intention Cerebellum tremor (only on attempted voluntary movement), dysarthria Resting tremor, chorea



Basal ganglia



Hemiballismus



Subthalamic nuclei



CN III, IV



Midbrain



CN V, VI, VII, VIII



Pons



CN IX, X, XI, XII



Medulla



Diagnosis Typical presentation will give you enough clues to diagnose the defect in question. Useful investigations are: • Non-contrast CT: initial test of choice and is most sensitive to detect hemorrhage in brain. But for ischemia it takes up to 48 hours to show ischemic changes. • Diffusion-weighted MRI: in detecting dying ischemic area. • Perfusion weighted MRI: in detecting tissue at risk of dying. • MR angiogram: in evaluating vessels • Transesophageal echo: in evaluating cardiac thrombi, atrial septal defects or patent foramen ovale. Once ischemic stroke is diagnosed, search for possible embolic site can be done by echo or duplex.
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Treatment Treatment of acute stroke is supportive with ABC management. • tPA is given if ischemic stroke presents within 3 hours of start of symptoms. In case of basilar artery thrombosis, intra-arterial tPA may be given up to 6 hours. • Don’t try to regulate BP first, as it might impair autoregulation and make it worse. Hypertension in ischemic stroke is not treated unless systolic blood pressure goes > 220 mm of Hg or diastolic blood pressure goes > 120 or there are evidences of end organ damage. For secondary prevention of stroke: • Aspirin: Antiplatelet therapy with aspirin is considered first line treatment for the purpose. Clopidogrel or dipyridamole may be added if aspirin therapy fails or patient is allergic to aspirin. • Warfarin: In those with high risk of recurrent stroke like AF or if ejection fraction < 15%, with a target INR of 2.0 to 3.0. ‘99er’-For complete stroke recovery, refer to rehabilitation therapy. ‘99er’-Post stroke spasticity- Dantrolene is first line agent for treatment in this case as it has only peripheral non- sedative action. ‘99er’-Carotid artery stenosis- Treatment: If stenosis is  70%. Between 50%-70%, the precise treatment to be done is still controversial.CEA is an elective procedure, not an emergent one. It is not indicated during a TIA or stroke in evolution and also not after a stroke that leaves patient disabled because the patient won’t receive any benefit. ‘99er’-Superior sagittal sinus thrombosis—presents with headaches, hemiparesis, seizure, papilledema. Diagnosis of choice is MRI or MRA. Treatment involves adequate anti-coagulation with heparin even if active area of hemorrhagic infarction present. ‘99er’-Vertebrobasilar insufficiency- is due to decreased blood flow to base of brain and the commonly affected areas include labyrinth and brainstem. Patient presents with dizziness, vertigo, dysarthria, diplopia, numbness. Risk factors include HT, DM, arrhythmias, hypercholesterolemia, CAD, smoking.



TRANSIENT ISCHEMIC ATTACK (TIA) It is an acute episode of temporary and focal loss of cerebral function (typically right-sided weakness, expressive



aphasia), which are retained on their own within few minutes to hours (< 24 hour) [diagnosis clincher]. TIAs are due to a transient decrease in blood supply to brain, which may be due to: • Blood vessel abnormality like atherosclerosis or inflammation • Embolic source, as in heart • inadequate cerebral blood flow Most common cause in elderly is emboli and atherosclerosis and in young it’s emboli from heart. Less commonly venous emboli (increased risk in transatlantic flights) may also travel to cerebral flow if an ASD or patent foramen ovale is present. TIA commonly presents with ipsilateral blindness, unilateral hemiplegia, weakness, hemiparesis, frequent falls or clumsiness. • Embolic TIA: Embolic TIAs are prolonged and single and they may last for hours. ECG may show AF or MI and echo may show clots or vegetation in heart. Workup for hypercoagulable condition should be done if no source of emboli is found. It is managed by anticoagulation therapy in which heparin is followed by warfarin. • Atherosclerotic TIA: are recurrent and shorter in duration. Presence of carotid artery atherosclerotic plaques may be signaled by presence of a carotid bruit. Amaurosis fugax (curtain over an eye due to retinal dysfunction) is a typical presentation of carotid stenosis. Presence of these symptoms is indication for Doppler ultrasound of carotids or MRA. All patients should get antiplatelet therapy if there is no contraindication. Aspirin is the initial agent of choice. Clopidogrel is used if patient is intolerant to aspirin. Aspirin is used in combination with dipyridamole if patient has a history of TIA despite being on Aspirin therapy. ‘99er’-After any fall, patient should at least be tested by postural stability test. Most commonly used is ‘get up and go’ test.



COMA It is a state of extreme unresponsiveness in which an individual exhibits no voluntary movement or behavior. The most common causes include traumatic brain injury, ischemic brain injury and metabolic derangements.



Differential Diagnosis • Brain dead: is the cessation and irreversibility of all brain function including brainstem. A patient in coma may be termed brain dead if all of the following apply:



Neurology – No pain response – Absence of gag reflex – oculocephalic reflex (eyes will move opposite the direction the head is turned) – oculovestibular reflex including response to cold caloric stimulation – Bilateral corneal reflex loss – Roving eye movements – Decorticate or decerebrate posturing – Positive apnea test: no respiration at Pco2 level of at least 60 mm of Hg. But before that few things needs to be ruled out like body temperature must be above 32 C to rule out hypothermia, no chance of drug intoxication or neuromuscular blockade, and patient is not in shock. These changes should persist for 6 hours with a confirmatory isoelectric EEG, or 12 hours without a confirmatory EEG. Confirmatory test in order to diagnose brain death (proceed as given) • Cerebral angiography (no filling above circle of Willis) • Cortical EEG (no activity for 30 minutes) • Transcranial Doppler ultrasound • Technetium 99m hexamethyl propylene • Absent somatosensory evoked potential in response to median nerve stimulation.



Cardinal Criteria for Diagnosis of Brain Death • Deep coma with unresponsiveness to deep cortical brain stimuli • Absence of brainstem reflex • Positive apnea test – Non-convulsive status epilepticus – Psychogenic come – Locked in syndrome (as described above)



Diagnosis • Electrolytes, cultures, CBC
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• LP to rule out infection and subarachanoid hemorrhage (SAH), but xanthochromia seen only at least after 4 hours. • EEG to rule out non-convulsive status epilepticus • Urine and serum toxicology screen • Brain MRI • Angiogram • Transcranial Doppler



Treatment Medical causes of coma such as ischemic attacks, metabolic derangements and infection should be managed. ‘99er’ Brain dead patient- may show limb movement because of purely spinal reflexes.



DELIRIUM It is defined as a state of mental confusion that develops quickly and usually fluctuates in intensity. It may sometimes be confused with dementia as both may be associated with orientation difficulties, illusions, delusions, hallucinations and worsening of symptoms at night. For a delirious (or unconscious) patient in emergency with no known history of trauma, first thing you should think of is hypoglycemia, then opioid overdose and then thiamine deficiency. Other common causes may be alcohol, illicit or prescription drugs, stroke, diabetic ketoacidosis. Delirium in alcoholics is very important from MLE point of view. In alcoholics, thiamine deficiency can be a major cause of delirium and Wernicke’s encephalopathy, which classically presents with nystagmus, ataxia, ophthalmoplegia and confusion (with history of alcoholism- diagnosis clincher). MRI in these cases will show mammillary body lesion. This may progress to an irreversible state of Korsakoff psychosis if left untreated. It manifests with anterograde amnesia, i.e. inability to



Table 10.2



Commonly caused by Onset and course Attention Memory impairment Arousal level Reversible



Dementia



Delirium



Alzheimer disease, vascular dementia Insidious and chronic Mostly unaffected Remote memory spared (in early dementia) Normal No



Metabolic disorder, toxins, illness, withdrawal Acute and mostly short Poor Global memory loss Fluctuates Usually yes
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form new memories and confabulation. A very important concept, from MLE point of view, in treatment of alcoholics is to give IV thiamine before glucose to prevent precipitation of Wernicke’s encephalopathy. Ocular defects improve within hours of thiamine administration. ‘99er’-Cerebellar vermis atrophy: seen in chronic alcoholism; is responsible for ataxic gait and tremors seen in them.



DEMENTIA Dementia is defined as a loss of mental ability severe enough to interfere with normal activities of daily living, which lasts more than six months and is not present since birth. There is no associated consciousness ateration or loss.



Clinical Features All dementias have loss of memory along with other associated features: 1. Reversible dementias: These are dementias which are due to reversible causes and have dementia as one of their features. The various factors that may present with dementia as one of its feature are: • Hypothyroidism • Vitamin B12 deficiency (many questions in exam will be dedicated to these 2 causes) • Encephalopathies • Syphilis • Medication like anticholinergics • Trauma and hematomas • Normal pressure hydrocephalus • Pellagra • Brain tumor 2. Non-reversible dementia: • Alzheimer’s disease (AD): Most common cause of dementia. Early course of disease is marked by memory and visuospatial abilities defect. Hallucination and personality changes seen late in the disease. Social etiquettes retained even in presence of significant cognitive decline. • Vascular dementia: Two types i. Multi infarct: a characteristic ‘step-wise’ progression (diagnosis clincher) usually associated with CVAs. ii. Binswanger disease: slowly progressive course, involving subcortical white matter. • Creutzfeldt-Jakob disease (CJD): CJD belongs to a family of human and animal diseases known as the transmissible spongiform encephalopathies (TSEs). Spongiform refers to the characteristic



appearance of infected brains, which become filled with holes until they resemble sponges under a microscope. It presents with myoclonus along with dementia. Late in the disease it may also present with blindness and weakness of extremity. Course of disease is shorter and more aggressive than Alzheimer disease (along with myoclonus— diagnosis clincher). ‘99er’-Elevation of the cerebrospinal fluid 14-3-3 protein in a patient with rapidly progressive dementia and normal structural imaging is diagnostic of CJD. MRI is normal in them and electroencephalography shows periodic sharp waves. • Dementia with Lewy bodies (DLW): If dementia develops within two years of diagnosis of Parkinson’s disease, than the dementia is known as Lewy body disease. Else it is called Parkinson’s disease dementia. The two conditions lie on the same disease spectrum and can be considered subtypes of the more inclusive diagnosis of DLW. The three specific criteria for dementia with Lewy bodies are fluctuating encephalopathy, parkinsonism, and visual hallucinations (diagnosis clincher). A centrally acting anticholinesterase agent may alleviate the inattention, hallucinations, and fluctuating encephalopathy of dementia with Lewy bodies. • Normal pressure hydrocephalus: Characterized by triad of incontinence, gait abnormality and dementia (diagnosis clincher). • Frontotemporal dementia: is usually associated with disproportionate atrophy of the anterior frontal and temporal lobes, a finding that is usually clearly demonstrated on MRI. Pick’s disease is a sub-type of frontotemporal dementia. It presents with personality change (diagnosis clincher), lost initiative, and slowing of thought, with relative preservation of recent memory. • Dementia pugilistica: associated with history of boxing and cerebral atrophy will be evident on MRI. • AIDS dementia complex: AIDS patient presents with progressive deterioration of cognitive function and slowing of motor tasks.



Diagnosis Initial work-up for finding the causes for dementia starts with ruling out the reversible causes. Initial tests should include TSH levels, vitamin B12 levels, CBC, RPR, HIV, electrolytes, LFT, glucose.



Neurology Patients with acute to subacute onset of symptoms, gait abnormalities, seizures or focal neurological signs may require brain imaging. Watch for ‘pseudodementia’ in the elderly which is a manifestation of depression and may be reversed with treatment of depression. ‘99er’-Miller-Fischer test- for confirmation of normal pressure hydrocephalus. In this gait of the patient is objectively assessed before and after removal of 30 ml of CSF. Remember to perform CT before LP for CSF removal.
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• abnormal neurological exam • headache caused by coughing or lifting or preceded by vomiting (posterior fossa tumor) • headache along with fever and other constitutional symptoms (meningitis) • abnormal neurological examination • deep dull headache disturbing sleep or worse in morning, papilledema (tumor) • headache associated with visual changes (temporal arteritis, glaucoma)



Treatment



Migraine



Proper emotional and medical support should be ensured to the patient and the family. Caregivers of a demented patient are at increased risk for depression and anxiety. Cholinesterase inhibitors like donepezil, rivastigmine, tacrine have modest efficacy on cognitive and global function in mild to moderate Alzheimer’s disease. If no improvement is seen on drug treatment, it should be discontinued after 3-6 months. Vitamin E and selegiline may delay the progression of Alzheimer’s disease but do not alleviate cognitive or psychiatric symptoms. Memantine may be used in advanced Alzheimer disease.



It manifests as recurring attacks, usually lasting 4-72 hours. These attacks, which can interfere with normal functioning involve unilateral throbbing headache of moderate to severe intensity, which may be aggravated by minor movements. They also usually involve nausea, sometimes vomiting, and sensitivity to light, sound, and other sensory stimuli. It may be associated with typical triggers like irregular sleep patterns, alcohol, chocolate, cheese, hunger, monosodium glutamate. Aura is a focal neurological deficit that precedes migraine. Changes in regional cerebral blood flow can be demonstrated in association with aura and neurologic symptoms originating in the brain or brainstem are reported which may be sensory, motor or visual. These symptoms may range from the classical scintillating scotoma (diagnosis clincher) to weakness and numbness in limbs. Migraine can be with aura, which is called classic migraine and migraine without aura, called common migraine. Basilar migraines: Associated with dramatic neurologic events such as total blindness, followed by vertigo, incoordination, difficulty speaking or concentrating. Complicated migraines: Neurological symptoms persist even after the pain resolves. Migraine equivalents: Neurological symptoms in absence of headache or nausea and vomiting.



HEADACHE Pain in head, neck or even jaw can be termed headache. Primary headache syndromes are: • Migraine • Cluster • Tension Various other diseases may also cause headache like tumors, meningitis, temporal arteritis, glaucoma or CVAs.



Clinical Features Primary headaches present with a history of recurrent episodes of pain. Following points in a patient’s history should ring bells of a underlying pathology in your ears: • first time episode of a severe headache • Sinus tenderness (sinusitis) • symptoms worsening recently • temporal artery tenderness (temporal arteritis) • headache being described as ‘worst headache of life’ (intracranial hemorrhage) • cranial bruit (AV malformation) • Neck rigidity (Meningitis/Sub-arachanoid hemorrhage)



Tension Type Headaches It generally produces a diffuse, usually mild to moderate pain over head bilaterally and sometimes also at back of neck at the base of skull. Many people experience the feeling of having a tight band around their head (diagnosis clincher). It doesn’t disable the patient and he can go on with his regular activities of the day normally. It is the most common headache. It builds up slowly and may lasts for several days.
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Cluster Headache (Histamine Headache/ migrainous neuralgia) Cluster headaches affect one side of the head and peaks within 5 minutes to an excruciating pain and may involve tearing of the eyes and a stuffy runny nose (diagnosis clincher) along with occasional pain in one cheek or jaw. Reduced pupil size, a drooping eyelid and a flushed face may also be seen. The headache episodes lasting 45-90 minutes occurs repeatedly 1-3 times every day at the same time for several weeks and then is followed by a pain free period lasting on average for 1 year. Cluster headache may sometime present with Horner’s syndrome. ‘99er’-Depression headache: Typically worsens in morning.



Diagnosis A patient presenting with a history of headache needs to undergo CT if: • Acute and extremely severe headache • Progressive over days to week and is not similar to previous headaches • Papilledema present • Focal neurological signs present • On set in morning and awakens the patient If the CT turns out to be negative but still the suspicion for SAH is high, a LP may be required.



Treatment Migraine • Non-pharmacological management: involves identification and avoidance of triggers. • Pharmacological management: Prophylactic treatment is required when patient suffers more than 3 episodes every month. They include β blockers, valproic acid and methysergide (not for prolonged use as it causes fibrosis). Treatment of initial mild attacks, in absence of nausea and vomiting should be NSAIDs. If they show only minor effect, give acetaminophen. Abortive therapy for severe attacks involves sumatriptan (serotonin receptor agonist) or ergotamine. Ergotamine is given if attack lasts more than 48 hours or are recurrent. Dopamine antagonists like metoclopramide when given parenterally can also provide relief acutely.



Tension Type Headache Stress management is very important and is initial part of management. Relaxation exercises or meditation may prove helpful along with biofeedback. Acetaminophen and NSAIDs should be used if above techniques fail. Sometimes muscle relaxants are also helpful. Antidepressant may be advised for chronic headache. ‘99er’-Patients are at risk for developing analgesic overuse headache if they use prescription or over-thecounter medication for headache more than 2 days a week.



Cluster Headache Prophylactically by ergotamine, methysergide, lithium, prednisone, verapamil etc. Lithium may also be used in chronic treatment of cluster headache. Most effective abortive treatment for acute episode is 100% oxygen or sumatriptan may also be used. Prednisone is the most appropriate treatment for episodic cluster headache. Sumatriptan is second line drug.



GUILLAIN-BARRÉ SYNDROME (ACUTE IDIOPATHIC POLYNEUROPATHY) Guillain-Barré syndrome is a disorder in which the body’s immune system attacks part of the peripheral nervous system and leads to destruction of myelin.



Clinical Features Clinical history of majority of patients will have a respiratory or GI infection (campylobacter) in preceding 1-3 weeks. The first symptoms of this disorder include varying degrees of symmetric weakness or tingling sensations which begins in legs and moves upwards in the legs along with loss of deep tendon reflex (diagnosis clincher). Facial nerve palsy also seen sometimes. Loss of large sensory fibers may lead to loss of proprioception and reflexes. The symptoms may develop rapidly and rarely may be associated with constitutional symptoms. Autonomic instability indicates very severe GBS and is indication for ICU admission.



Diagnosis The first step of diagnosis is comprehensive history and examination. Lab tests include:



Neurology • Lumbar puncture: Characteristic finding on LP is albuminocytologic dissociation i.e. elevated protein without any associated rise in cell count. • Electromyography and electroneurography (nerve conduction study): they are highly accurate study in diagnosing GBS. • Bed side vital capacity monitoring to keep an eye on impending respiratory failure.



Treatment Immediate treatment initiation is of paramount importance. All patients with GBS should be immediately hospitalized regardless of severity. Plasmapheresis and IV immunoglobulin are the only available treatment option and are indicated in patients who cannot walk independently or who have impaired respiratory function or rapidly progressive weakness. A point to remember here is that glucocorticoids are not effective in treatment GBS. Regular monitoring of respiratory function like vital capacity should be done to find out any sign of respiratory failure as soon as they develop. ‘99er’-Chronic inflammatory demyelinating polyneuropathy- is the chronic form of Guillain–Barré syndrome, progresses in a stepwise or relapsing course for at least 8 weeks and can occur early in the course of HIV infection. It is characterized by proximal and distal weakness, areflexia, and distal sensory loss.



Spinal Cord Diseases It should be suspected in any patient with bilateral motor and sensory dysfunction in the extremities in the absence of signs or symptoms of brain or brainstem dysfunction.



TRANSVERSE MYELITIS (TM) It is an acute or subacute demyelinative or inflammatory disorder of the spinal cord that causes motor, sensory, and autonomic dysfunction below a spinal cord level.



Clinical Features It mostly follows an upper respiratory infection. Almost all patients will develop a rapidly progressive lower extremity weakness of varying degrees of severity along with tingling or numbness in them. Sensation is diminished below the level of spinal cord involvement and patient also shows urinary retention. Pain and temperature sensation are diminished in the majority of
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patients. Many patients with TM report a tight banding or girdle-like sensation around the trunk and that area may be very sensitive to touch (Diagnosis clincher).



Diagnosis First concern should be ruling out spinal cord compression by MRI or myelogram. Once that is ruled out, LP and CSF examination and culture will help in reaching the correct diagnosis.



Treatment High-dose intravenous corticosteroids are indicated for initial treatment of acute transverse myelitis. If they fail plasmapheresis is next option. Pain management is also very important.



SYRINGOMYELIA It is development of a cyst (syrinx) in spinal cord that expands and elongates over time, destroying the center of the cord. It is either communicating (as in Arnold Chiari malformation), most commonly at cervical level or non communicating (due to trauma) type.



Clinical Features Pain and temperature sensations are impaired along with anesthesia in a “cape” distribution whereas touch is retained (sensory dissociation) [diagnosis clincher]. Signs of the disorder tend to develop slowly, although sudden onset may occur with coughing or straining. Patient may also present with lower motor neuron (LMN) manifestation at the level of lesion and upper motor neuron (UMN) below the lesion.



Diagnosis MRI is most useful diagnostic tool.



Treatment Straining activities are not recommended and surgery is done for symptomatic patients.



SPINAL INFARCTS Spinal cord infarction is marked by an acute onset, often heralded by sudden and severe spinal (back) pain, which may radiate downwards.
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Anterior Spinal Artery Infarct This condition also involves loss of pain and temperature sensation due to involvement of anterior spinal artery that supplies the tract carrying these sensations. Vibration and touch sensations are spared. Another characteristic feature is acute onset of flaccid paralysis that develops into a spastic paralysis over a course of few days to weeks (diagnosis clincher).



Posterior Spinal Infarction It is rare and includes loss of vibratory sensation and proprioception due to damage of the posterior column, suspended global anesthesia and segmental deep tendon areflexia due to posterior horn involvement, and paresis below the level of affected posterior portion of the lateral column containing the crossed corticospinal tract.



Diagnosis MRI is the preferred modality. CT myelography can be used if MRI is not available.



Treatment Aspirin is standard drug therapy.



SUBACUTE COMBINED DEGENERATION (BY VITAMIN B12 DEFICIENCY) Neurologic signs of vitamin B12 deficiency may manifest in the absence of hematologic signs of vitamin B12 deficiency. It can cause dysfunction of the posterior columns and corticospinal tracts of the spinal cord, causing paresthesias, loss of vibration and position sense, sensory ataxia, weakness, and upper motor neuron signs. These symptoms keep worsening with time. Other symptoms that might be present include clumsiness, change in mental state, depression, decrease in vision, speech impairment and depression. Patient suffers spastic paresis and ataxia, which are preceded by distal paresthesias and weakness of extremities. Vitamin B12 therapy is the treatment.



SPINAL CORD COMPRESSION It is a neurological emergency which can be caused by bone, blood (hematomas), pus (epidural abscesses), tumors, TB (Pott’s disease) or a ruptured or herniated disk. Thoracic cord is most common site of compression due to spinal



cord being the narrowest here. Acute cervical spinal cord compression due to hyperextension injury is common in elderly patients.



Clinical Features Constant, dull aching and sometimes radiating back pain is usually the first symptom in almost all patients. It may increase with any activity that tends to increase intrathoracic pressure and feel like a band around abdomen. This is followed, as given in the order, by motor weakness in lower limbs (presenting as gait abnormality, ataxia and even foot drop), sensory impairment (numbness, ‘pins and needles’, loss of sensation), loss of sphincter control and impotence. Conus medullaris involvement presents as perineal sensory loss and loss of anal wink. Cauda equina involvement presents as patchy sensory loss in lower extremity (Saddle anesthesia) with bilateral weakness and radicular pain.



Diagnosis History of fever, cancer or sphincter loss along with dermatomal sensory level, upper motor neuron signs below level of compression and increased lower extremity tone on physical examination point towards the diagnosis of cord compression. Tests done are: • X-ray • MRI – test of choice • CT myelogram- test of choice in situation where MRI is contraindicated • Somatosensory evoked potential (SSEP) testing or magnetic stimulation may be used to see if nerve signals can pass through the spinal cord. Emergent MRI of the cervical spinal cord is indicated in any patient with quadriparesis after a fall.



Treatment Always immobilize the neck if trauma is suspected. Immediate high dose dexamethasone should be started to limit any damage by swelling. After the cause of compression is known by various investigations, specific treatment towards that cause should be started. This includes radiation therapy for radiosensitive tumors (lymphomas and myelomas), surgical decompression through anterior approach for abscesses and herniated discs. Prognosis depends on functional status at the time of presentation.



Neurology ‘99er’-Cervical spondylosis is a chronic disorder of degenerative and hypertrophic changes of the vertebrae, ligaments, and disks that may narrow the spinal canal and cause cervical spinal cord compression. ‘99er’-Lhermitte’s sign, an “electric shock”–like sensation down the neck, back, or extremities occurring with neck flexion is a helpful historical clue to a cervical spinal cord disorder.



SEIZURE AND EPILEPSY Seizures are the manifestation of abnormal hypersynchronous discharges of cortical neurons. The clinical signs or symptoms of seizures depend on the location of these discharges in the cortex and it extent and pattern of their propagation in the brain. Epilepsy is a disorder characterized by the occurrence of at least 2 unprovoked seizures 24 hours apart. These seizures may be caused by any pathology of brain, metabolic changes in body and may even be functional/pseudo seizure. ‘99er’-Medication known to be associated with seizure onset include imipramine, isoniazid, fluoroquinolones, meperidine, metronidazole etc.



Clinical Features Partial Seizure It begins in a focal or discreet area of the brain. It is further subdivided into: • Simple partial: Twitching of the muscles or limbs, turning the head to the side, paralysis, visual changes, or vertigo may occur. No change in consciousness occurs (diagnosis clincher). Patients may experience weakness, numbness, and unusual smells or tastes. ‘99er’-An aura, experienced by many patients, is a simple partial seizure. • Complex partial seizures (temporal lobe): Consciousness is altered during this seizure. Patients may exhibit automatisms (diagnosis clincher) such as sitting and standing, or smacking their lips together. Often accompanying these symptoms are the presence of unusual thoughts like uncontrollable laughing, fear, visual hallucinations, and experien-cing unusual unpleasant odors. • Jacksonian epilepsy: The epileptic march when motor symptoms spread slowly from one part of the body to another.



Generalized Seizure Involvement of larger areas of the brain (often both hemispheres) from the onset. It is further subdivided into:
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• Tonic clonic/Grand mal epilepsy: The patient abruptly falls and may begin to have jerking movements of their body and head. Patient suffers loss of consciousness, which may be preceded by a loud cry. Tongue bite and incontinence may typically occur (diagnosis clincher). Some patients also experience aura before onset of seizure. Post-seizure, there is a post-ictal seizure confusion, somnolence or prolonged weakness. • Absence/Petit mal epilepsy: Only loss of consciousness without associated motor symptoms, except for eye or muscle fluttering that sometimes occurs. Question typically present a child in class who for 5-10 seconds stops the activity he was involved in, stares into space and again resumes the activity with no memory of event. They start before the age of 20 and there is no post-ictal state. • Myoclonic: Characterized by a brief jerking movement. Most cases of myoclonic epilepsy occur during the first 5 years of life. They are of different types: – West syndrome: Characterized by triad of infantile spasm (child assumes jack-knife like, or folded position), psychomotor development retardation and hypsarrhythmia on EEG. – Lennox-Gastaut syndrome: characterized by minor motor seizures which include myoclonic seizures, atypical absence seizures (EEG finding not of typical absence seizure), and atonic seizures (sudden loss of postural tone). – Juvenile myoclonic epilepsy: A primary, genetic, generalized epilepsy that typically manifests with myoclonic jerks followed by a generalized tonic– clonic seizure. • Status epilepticus: Prolonged, repetitive seizure activity that lasts > 30 minutes (these days even > 5 minutes considered as status epilepticus), during which the patient is unconscious. It can be convulsive or nonconvulsive type. Convulsive type is a neurological emergency. Risk factors for recurrent seizures include multiple previous seizures, a history of significant head trauma, focal electroencephalogram abnormalities, and structural abnormality on MRI. ‘99er’-Nonepileptic seizures of psychogenic origin: are often associated with moaning, crying, and arrhythmic shaking of the body and can be differentiated from epilepsy by their longer duration, normal electroencephalogram findings, and maintenance of consciousness. ‘99er’-Cysticercosis- the most common cause of seizures in South American immigrants, is due to infection with larval form of Taenia solium, the pork tapeworm. CT will reveal calcified and/or ring enhancing lesion. Treatment is with praziquantel.
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Diagnosis Idiopathic seizure diagnosis is reached only once causes of secondary seizures are ruled out. Every seizing patient should be evaluated to rule out reversible causes of seizure. • Glucose level: Should always be checked immediately (in all CNS dysfunctions), as it is a very common cause of seizures. • EEG: It is the test of choice and it also helps to detect the focus and get a baseline. Some typical EEGs are the generalized, symmetric 3-Hz spike and wave pattern of absence seizure or the grossly disorganized pattern of hypsarrhythmia in infantile spasm. • CT/MRI: done to rule out any structural lesion in brain if a focal deficit is present. • LP: If there is any evidence of infection.



Treatment For all seizures, if possible, roll the patient onto his/her side to prevent aspiration.



Acute Management Start with ABC and side by side search and treat any reversible cause of seizure. If there is no relief from seizure, drugs should be given in following order. Repeat smaller doses of phenytoin and phenobarbital should be tried before progressing to next step. First drug to be given in status epilepticus is IV lorazepam and then immediately IV phenytoin. If patient during treatment for epileptic attack, suddenly goes into statues epilepticus, straight away proceed to last step. A single antiepileptic drug should be preferably used in pregnant women with epilepsy; multiple drug therapy increases the risk for birth defects. Never stop anti-epileptic drug abruptly. They should be always tapered slowly.



Table 10.3: Chronic management Epilepsy type Tonic-clonic type Absence seizure Myoclonic and atonic seizure Partial seizures



Drugs Valproic acid, lamotrigine (second choice) Ethosuximide, valproic acid (second option) Valproic acid, phenytoin Carbamazepine and phenytoin (first choice), valproic acid and lamotrigine (second choice but lamotrigine and gabapentate first in elderly)



‘99er’-Patients with epilepsy who discontinue antiepileptic medication should stop driving for at least 3 months and preferably 6 months from the start of the taper. Patients with epilepsy who are most likely to remain seizure free after medication withdrawal are those with no structural brain lesion, no epileptiform or focal abnormalities on electroencephalogram, a sustained seizure-free period, and no abnormalities on neurologic examination. ‘99er’-Patients with epilepsy who fail to respond to three trials of antiepileptic drugs are unlikely to ever become seizure free with drug therapy. These treatmentresistant patients with epilepsy should be evaluated for a surgically remediable epilepsy syndrome.



PARKINSON DISEASE (PD) It is a progressive neurodegenerative disorder associated with loss of dopaminergic nigrostriatal neurons in basal ganglia. The underlying pathology is an imbalance of too little of dopaminergic and too much of cholinergic tone on basal ganglia. Any structural lesion around basal ganglia may cause PD. It may also be post-encephalitic Parkinsonism or pugilistic parkinsonism (in boxers due to brain trauma). Other factors that may cause PD include drugs like neuroleptics, reserpine, antiemetics, or poisoning from cyanides, CO, MPTP (metabolized from MPPR which is an opioid). Metoclopramide, which blocks dopamine receptors both in the periphery and inside the central nervous system can induce Parkinsonism. ‘99er’-Metoclopramide- can induce dystonia, which can be treated by IV diphenhydramine or IV benztropine if it is not effective. ‘99er’-CO poisoning- leads to bilateral pallidal necrosis. Patient develops symmetric Parkinson symptoms. MRI will show the lesion.



Neurology



183



Clinical Features



Treatment



The characteristic features of PD are: • Bradykinesia—slow movements, small hand writing, mask facies, soft speech, decreased blinking along with paucity of spontaneous movement and decrease in their amplitude. • Rigidity—either lead pipe or cogwheel rigidity • Resting tremors—asymmetric and in upper extremity, this is mostly the first manifestation. Amplitude of tremor increases with stress and resolves with sleep. 3-5 Hz in frequency. Out of these 3 cardinal features, 2 are required to clinically diagnose PD. Postural instability is also a cardinal feature but it develops late in the course of disease and is not amenable to treatment. Other common features are sleep disturbance, autonomic dysfunction, short strides and difficulty in initiating walk, drooling etc. ‘99er’-Myerson sign- is a medical condition where a patient is unable to resist blinking when tapped on the glabella. It is often an early symptom of Parkinson’s disease.



The goal of medical management of PD is to provide control of signs and symptoms for as long as possible while minimizing adverse effects. Patients with significant bradykinesia are started with Levodopa, coupled with a peripheral decarboxylase inhibitor like carbidopa. It provides the greatest antiparkinsonian benefit with the fewest adverse effects in the short term. Dopamine agonists can be used alone in patients 60 years) initially. Hallucination in parkinsonism can be treated by atypical neuroleptics. If signs and symptoms of depression are present in a patient than trial dose of SSRI is recommended. Selegiline is the medication that has garnered interest as a possible neuroprotective agent, which can arrest progress of PD. Surgery is indicated in case when patient stops responding to medication or is intolerant to them. Pallidotomy and thalamotomy are the procedures commonly done. ‘99er’-Shy-Drager syndrome: Always suspect it when a patient with PD experiences postural hypotension, impotence or incontinence. Characterized by parkinsonism, autonomic dysfunction (postural hypotension, abnormal sweating, bowel or bladder control problems, abnormal salivation or lacrimation, impotence or gastroparesis) and widespread neurological signs. It may be confused with diabetic neuropathy, but here patient will be without DM. Anti-parkinsonism drugs are ineffective and treatment is aimed at intravascular volume expansion. ‘99er’-Supranuclear palsy: Parkinsonism along with early gait and balance involvement, vertical gaze palsy, severe dysarthria, and dysphagia. Patient tends to have falls as the first symptom. Not much responsive to typical PD drug treatment. ‘99er’-Olivopontocerebellar atrophy: Patient has parkinsonism along with prominent ataxia.



Differential Diagnosis • Essential tremor: They get ameliorated by alcohol ingestion (diagnosis clincher), have positive family history and lack any other associated neurological symptoms. Thyroid problems should be ruled out before starting the therapy. β blocker are drug of first choice and propranolol is of choice in those with hypertension along with essential tremor. Primidone is another option. But treatment should be avoided as long as possible. • Wilson disease: may also show tremors due to damage to hepaolenticular nucleus. • Huntington’s disease: Presents with akinesia and chorea. Positive family history present. • Normal pressure hydrocephalus: Dilated ventricles on CT along with dementia and urinary incontinence also present. • Severe depression: Patient may develop paucity of spontaneous movements but other neurological symptoms are absent. As such depression affects 40% of PD patients.



HUNTINGTON DISEASE (HD) Diagnosis From clinical history and examination. No diagnostic test of choice.



It is an adult-onset, autosomal dominant inherited, neurodegenerative disorder within a specific subset of neurons in the basal ganglia and cortex.
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Clinical Features Its characteristic features are involuntary movements, dementia, and behavioral changes. Onset is usually in 4th-5th decade. • Involuntary movements: These may worsen and progress through mild chorea (involuntary, brief, irregular, unpredictable movements fleeting from one body part to another are hallmarks of chorea) to dystonia and parkinsonism to akinetic-rigid syndrome, with minimal or no chorea. Dysarthria and dysphagia are common. • Dementia: Initially presents with inattention and disinhibition. Later it progresses to slowing of cognition, impairment of intellectual function, and memory disturbances. • Behavioral changes: They have increased incidence of depression and suicide. May also develop psychosis, obsessive-compulsive symptoms, sexual and sleep disorders and changes in personality.



Diagnosis By genetic testing for presence of CAG trinucleotide repeats in HD gene on 4p chromosome. CT/MRI may show atrophy of caudate nucleus.



Treatment Consider general safety measures and nonpharmacologic interventions first. The drug tetrabenazine has shown some positive effects in the treatment of chorea, for patients with HD. SSRI are given for depression. Antipsychotic might also help. ‘99er’-Juvenile HD (Westphal variant) - Age of onset is younger than 20 years, and characterized by parkinsonian features, dystonia, long-tract signs, dementia, epilepsy, and mild or even absent chorea.



MULTIPLE SCLEROSIS (MS) It is an idiopathic inflammatory demyelinating disease of the CNS.



Clinical Features The common initial presentations of MS are numbness or tingling and weakness of extremity, blurry and double vision, urinary retention or urgency, unexplained central vertigo, positive babinski sign. Internuclear ophthalmoplegia (MLF syndrome) and scanning speech are also classic features. Another typical feature of MS is heat sensitivity of symptoms which worsen after a hot shower.



Infections and trauma may acutely worsen the disease and so does 2-3 months postpartum time, though MS attacks are fewer during pregnancy. Characteristically in most patients with MS the symptoms may remain for several weeks or may spontaneously resolve in few days and may remain so for months to year before a new attack. Patient may show Marcus Gunn pupil (afferent pupillary defect) in which pupils may paradoxically dilate to light stimulus due to delayed conduction Various clinical forms of the disease are 1. Relapsing-remitting disease: Relapse of active disease with incomplete recovery during the remission periods. In at least 50% of patients with relapsing–remitting multiple sclerosis, disease will evolve to a secondary progressive course. 2. Secondary progressive disease: Disease becomes progressively more aggressive with course of disease and patient condition consistently keeps worsening. 3. Primary progressive disease (least common): symptoms are progressive from the onset and disability sets in early.



Diagnosis MS can be suspected from clinical history when patient (


MRI This is the most accurate diagnostic test and also the most sensitive. This is the initial test of choice for MS. Active lesions are gadolinium enhanced and are known as Dawson’s fingers. In patients with possible multiple sclerosis, new MRI white-matter lesions or new gadolinium-enhancing lesions on serial brain or spinal cord MRI at least 3 months after an initial scan, indicate dissemination of demyelination, even without a new clinically evident attack.



LP CSF analysis upon LP shows characteristic, but nonspecific, oligoclonal IgG in most patients. It may also show an increase of myelin basic protein during active demyelination. Therefore, CSF analysis is recommended only when clinical suspicion of MS is high but MRI is negative.



Neurology Total protein level is slightly increases but any level beyond 100 mg/dl should go against the diagnosis of MS. Mild pleocytosis (


Treatment • Relapsing-remitting disease: Drugs that are currently available and have proven efficacy in decreasing the β1b (betasnumber of active lesion on MRI are IFN-β β1a and glatiramer acetate (copaxone) eron), IFN-β • Secondary progressive disease: IFN-β1b and mitoxantarone are the drug option available for this entity. • Currently no drug is approved for treatment of primary progressive disease. If the above mentioned drugs are not tolerated in patients than consider treating with cyclophosphamide, IV Ig therapy, methotrexate etc. Women taking immunomodulatory treatment for multiple sclerosis should use effective contraception or if they want to become pregnant, stop therapy several months before attempting to conceive. An acute exacerbation of MS is treated with 3 days of intensive IV steroid therapy followed by 4 weeks tapering oral course. Plasmapheresis is done if patient is unresponsive to steroid therapy. Various drugs for symptomatic relief is as follows: • Spasticity- baclofen. • Pain (neuralgias or dysesthesisas) carbamazepine, gabapentin, TCA. • Fatigue-fluoxetine/amantadine • Erectile dysfunction—Sildenafil • Bladder hyperactivity—oxybutinin • Urinary retention—bethanecol



VERTIGO AND DIZZINESS Vertigo is a sensation of movement in absence of actual movement. Dizziness is a very nonspecific term that rarely conveys what really is going on. Vertigo can be caused by central lesion (with acute onset) in brain like tumors, MS, arteriovenous malformations of brainstem as well as peripheral lesions (with gradual onset) like labrynthitis, Mèniére’s disease, positional vertigo, etc.



Clinical Features and Diagnosis Clinically it is very important to distinguish vertigo (more of neurological symptom) from presyncope (cardiovascular symptom). Vertigo is commonly described as environment spinning around with sensations like
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swaying, tilting or falling down being felt. Presyncope is generally described as light headedness along with palpitation, weakness and shortness of breath. There are various clinical entities that can cause vertigo and as described above they are broadly categorized into those due to central or peripheral disease. • Central: Vertigo caused due to lesion affecting brainstem vestibular nuclei or their connections. It is not accompanied by hearing loss or tinnitus but other signs of central lesion like dysarthria, diplopia, cortical blindness or numbness/weakness of extremity are present. Nystagmus present is vertical (specific for it) and does not suppress with fixation. Consider multiple sclerosis in any patient who presents with unexpected central vertigo. • Peripheral: By lesions of labyrinth of inner ear or vestibular division of CN VIII. It is accompanied by hearing loss and tinnitus but other neurological deficits usually absent. Vertigo tends to occur intermittently and lasts for brief period. Nystagmus is rotational and is suppressed with fixation. Horizontal nystagmus is present in both types. Various entities with vertigo as a presenting feature are: • Side effects of medicine like aminoglycosides and furosemide. • Méniére disease: is due to over production of endolymph. Most commonly caused by head trauma and syphilis. It is episodic disease characterized by triad of hearing loss, tinnitus and vertigo (with h/o trauma or syphilis- diagnosis clincher). A typical episode lasts for 1-7 hours with waxing and waning of symptoms. • Schwannoma/Acoustic neuroma: A benign tumor that affects trigeminal and facial nerve and later vestibulocochlear nerve. Presents with hearing loss (progressive sensorineural), tinnitus (repeated episodes lasting minutes to days), vertigo, facial pain and weakness, headache, ataxia. • Benign paroxysmal positional vertigo (BPPV): Vertigo is characteristically exacerbated by head movement or change in its position (diagnosis clincher) with a latent period of few seconds after the movement before the vertigo begins and it lasts for few seconds to a minute. Episodes of vertigo occur in cluster and persist for several days. It is due to disturbance in otoliths that sit on cupola of inner ear. • Labrynthitis: disease usually follows a URTI and is also accompanied by hearing loss and tinnitus. Vertigo is severe and sudden in onset lasting for several days and is usually self limited.
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• Perilymphatic fistula: Look out for a temporal relation to head trauma like slap to ear or barotraumas or a vigorous Valsalva maneuver. • Herpes zoster oticus: has pain as prominent symptom along with vertigo, hearing loss and sometimes facial nerve paralysis (diagnosis clincher). • Vestibular neuronitis: presents with an initial, severe and persistent episode of vertigo that comes paroxysmally for the next two years and then completely fades away.



Diagnosis • Neurologic examination along with Dix-Hallpike maneuver, which is said to be positive if vertigo is recreated. • CT without contrast • Diffusion-weighted MRI: MRI is most useful diagnostic test to visualize shwannoma at cerebellopontine angle.



Treatment Symptomatic treatment is by meclizine. Give diazepam if symptoms are severe (as in labrynthitis). Meniere disease is managed with low salt diet and diuretics. Surgical decompression is an option in patients where medical therapy has failed. BPPV is treated with positional maneuver like Epley maneuver. Schwannoma is treated surgically.



MYASTHENIA GRAVIS (MG) It is autoimmune disease of neuromuscular junction leading to destruction of acetylcholine receptor on postsynaptic membrane.



Clinical Features The characteristic features of MG are weakness and fatigability. The typical question on MLE will give history of a patient that feels very weak towards the end of the day. Patient may initially present with ptosis, diplopia, dysphagia and a new nasal tone to voice. Physical examination may show a ‘snarling’ appearance when patient tries to laugh, constricted pupils along with weakness that may become generalized and asymmetric involving mostly the proximal muscles. Deep tendon reflexes are absent. Look out for associated thymoma.



Diagnosis Typical history along with tests helps to reach diagnosis. Acetylcholine antibody test—Best initial test and in presence of weakness and fatigue, is almost diagnostic. Tensilon test: Not a very specific test and care should be taken to control side effects from edrophonium. Electromyography: Most accurate and diagnostic test for MG. Repetitive nerve stimulation causes decremental decrease in muscle strength.



Differential Diagnosis • Botulism: Repeated nerve stimulation on EMG lead to incremental increase in the strength of muscle contraction. • OPC poisoning: Look out for parasympathomimetic effects. • Aminoglycosides: in high doses may cause MG like muscular symptoms and may prolong effect of muscular blockade in anesthesia. • Lambert-Eaton syndrome: Seen in association with small cell lung cancer. It is caused due to impaired release of acetylcholine from nerves. It shows an increase in muscle strength on repetitions and spares the extraocular muscles.



Treatment Symptomatic treatment is by anticholinesterase like pyridostigmine. Immunosuppressants are used once this treatment fails. But thymectomy is suggested in post pubertal patients (


Neurology



BOTULISM It is caused by Clostridium botulism that produces several neurotoxins.



Clinical Features Food borne botulism usually presents with nausea, vomiting, abdominal cramps, and diarrhea. Earliest neurological symptoms include dry mouth, blurred vision, and diplopia followed by dysphagia, dysphonia, and peripheral muscle weakness. The characteristic neurological feature of botulism is symmetric descending paralysis (diagnosis clincher), which begins with cranial nerves and goes on to involve upper extremity and respiratory muscle.



Diagnosis The symptoms usually occur 18 to 36 hours after exposure to the toxin. The diagnosis is confirmed by detection of the toxin in serum, stool, or a sample of food consumed before illness.



Treatment Patient of botulism should be admitted to ICU and the mainstay of treatment is supportive therapy with mechanical ventilation. Botulism antitoxin is only available from Centers for Drug Control and prevention (CDC) therefore CDC is to be notified about any incidence of botulism before procuring the anti toxin.
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Eventually, the ability of the brain to start and control voluntary movement is lost and is eventually fatal because of respiratory muscle weakness that may initially present with supine dyspnea, frequent arousals, daytime fatigue, or morning headache.



Diagnosis No single test can provide a definitive diagnosis of ALS, although the presence of upper and lower motor neuron signs in a single limb is strongly suggestive.



Treatment Treatment with riluzole, a drug inhibiting glutamate release, has shown modest improvement. Emotional and symptomatic support is also required. Noninvasive positive-pressure ventilation should be started in patients with amyotrophic lateral sclerosis whose forced vital capacity gets severely diminished. ‘99er’-Spinal muscular atrophy- is the infantile counterpart of ALS and its most common form is WerdnigHoffmann disease, which leads to death within first 3 years of life. ‘99er’-Hereditary sensorimotor neuropathy: is an autosomal dominant disorder that usually presents with clumsiness or difficulty running in the first decade of life. It is characterized by distal muscle atrophy, weakness, and sensory loss associated with high arches (pes cavus) and hammertoes.



CNS MALIGNANCY AMYOTROPHIC LATERAL SCLEROSIS (ALS)/ LOU GEHRIG’S DISEASE It is a rapidly progressive, invariably fatal neurological disease that attacks the neurons responsible for controlling voluntary muscles. In ALS both the upper motor neurons and the lower motor neurons degenerate.



Clinical Features It is characterized by pathologic hyperreflexia, spasticity, extensor plantar responses, along with atrophy, fasciculations, and weakness. Muscle weakness in ALS usually begins distally and asymmetrically in the upper or lower extremities or may be limited initially to the bulbar muscles resulting in dysarthria and dysphagia. Sensation and cognition are completely intact. Patients have both UMN and LMN lesions signs (diagnosis clincher).



Most common CNS tumors in adults are meningioma, gliomas, vestibular schwannoma, pituitary adenoma, and primary CNS lymphomas.



Meningioma It is a benign tumor of CNS, which is the most common tumor of brain. These are usually small in size, and are asymptomatic, hence found out incidentally. If symptomatic, they present with progressive headache, or focal neurological deficits according to location of tumor. They usually grow in size during pregnancy because most of them have receptors for progesterone.



Diagnosis CT typically shows a homogenously enhancing, partially calcified extra-axial mass which is adherent to dura.
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Treatment Small, asymptomatic tumors should be observed with serial scans. Large symptomatic ones should be surgically resected. ‘99er’-Multiple brain metastasis- whole brain radiation is mainstay of its treatment. ‘99er’-Radiation-induced leukoencephalopathy: may occur months to years after radiation and is more common after whole-brain compared with focal brain irradiation. It is a subcortical process affecting white matter and characterized by the triad of gait apraxia, dementia, and urinary incontinence.



Glial Tumor It consists of various types of tumors like oligodendrocytomas, astrocytomas, glioblastomas, mixed gliomas, and ependymomas.



Clinical Features Headache is most common presentation, which may be generalized or unilateral and awakens the patient from sleep. Patient may also have vomiting associated with headache.



Diagnosis CT shows diffuse infiltrating mass of low attenuation and on MRI they present with increased T2 signal and increased T1 post-enhancement. Biopsy is required for definitive diagnosis.



Treatment Surgical resection followed by external beam radiation is used for high grade tumors. Chemotherapy is used only in high grade gliomas with good performance status and age > 60 years. ‘99er’-Glioblastoma multiforme- shows as centrally necrotic, and unifocally enhancing lesion on imaging.



PSEUDOTUMOR CEREBRI (IDIOPATHIC INTRACRANIAL HYPERTENSION) It mimics tumor or mass in brain as it also causes intracranial hypertension. It is characterized by papilledema, headache with postural changes, visual changes, recent report of rapid weight gain, or introduction of oral contraceptives or tetracycline. It may be accompanied by nausea and vomiting. It is also seen in



hypothyroidism, hypoparathyroidism, Cushing disease, adrenal insufficiency, retinoic acid, isotretinoin, cimetidine, danazol, steroids etc. If left untreated it may lead to permanent loss of vision. In MLE, it is typically seen in obese women.



Diagnosis CT/MRI CT/MRI are negative with no abnormality seen.



LP It reveals elevated opening pressure with no other abnormality. Never perform LP in any patient with acute head trauma or signs of increase intracranial hypertension until his CT/MRI is done, else patient may die due to sudden release of pressure leading to uncal herniation. Duret hemorrhage in midline of pons is secondary to this uncal herniation.



Treatment Treatment is supportive but weight loss usually helps. If still no change in status, repeat LPs or shunt operation may be required. It is a common cause of failure to wean from a ventilator in a patient with associated multiorgan failure and sepsis. ‘99er’-Phenytoin toxicity- earliest sign of phenytoin toxicity is nystagmus on far lateral gaze. Others are blurred vision, dizziness, diplopia, ataxia, slurred speech. Blood level of phenytoin in therapeutic range is 10-20 μg/ mL. ‘99er’-Charcot-Marie-Tooth disease/Peroneal muscle atrophy: is an autosomal recessive demyelinating disease of peripheral nerves that manifests in children and young adults. It presents with marked atrophy of calf muscles and distal muscle weakness. ‘99er’-Critical illness polyneuropathy: is characterized by generalized or distal flaccid paralysis, depressed or absent reflexes and distal sensory loss with sparing of cranial nerve function. ‘99er’-Vegetative state: is a condition of complete unawareness of self or the environment, accompanied by sleep–wake cycles and preservation of brainstem and hypothalamic functions. It can be caused by severe cerebral anoxia from cardiac arrest that can cause severe diffuse cerebral hemispheric cortical injury with relative preservation of brainstem function.



Neurology
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Table 10.4 Drug Phenytoin* Phenobarbital Valproic acid Lamotrigine Ethosuximide Carbamazepine Levodopa/Carbidopa Mitoxantrone Primidone Sumatriptan Donepezil Amantadine



Adverse effect Gum hyperplasia, rash, hirsutism, lymphadenopathy, diplopia, dizziness, ataxia, Stevens-Johnson syndrome (SJS). Toxic epidermal necrosis (TEN) Rash, ataxia, sedation Hepatoyoxicity, thrombocytopenia, ataxia, tremor, GI irritation, hyponatremia. Long-term therapy leads to urinary incontinence and frequency. SJS, rash, diplopia, ataxia GI disturbances, drowsiness, rash, hiccups Drowsiness, diplopia, headache, ataxia, leucopenia, dizziness, rash, urticaria, SJS, TEN, vertigo, arrhythmias, SIADH, thrombocytopenia, hyponatremia, Stokes-Adams in patients with AV block. Diskinesias (abnormal, involuntary movements), akathisias (restlessness), dystonias (treated by botulism toxin). Cardiotoxic Acute intermittent porphyria (diagnosed by urine prophobilinogen) Contraindicated in CAD and pregnancy Mild peripheral cholinergic side effects like bradycardia and occasional AV blocks Dizziness, depression, postural hypotension, arrhythmias, nausea, insomnia



*Elderly patients may be particularly sensitive to the cognitive, motor, and coordination side effects of phenytoin, even if the serum phenytoin level is in the therapeutic range.



‘99er’-Arteriovenous malformation: Intracerebral hemorrhage with extensive subarachnoid hemorrhage is the hallmark of a ruptured arteriovenous malformation and conventional angiography is the definitive diagnostic procedure for detecting arteriovenous malformations and Berry aneurysms. Also incidentally discovered small aneurysms should be re-evaluated periodically for enlargement as the risk of rupture of a small intracranial aneurysm is less than the risk of



complications with clipping or endovascular coiling of a small aneurysm. ‘99er’-Parinaud’s syndrome- It is pineal gland tumor which present with loss of papillary reaction, vertical gaze paralysis, ataxia, and loss of optokinetic nystagmus. Some are germinomas and may secrete HCG. ‘99er’-POEMS syndrome: Polyneuropathy, Organomegaly, Endocrinopathy, ‘M’ protein, Skin changes.



Chapter
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Dermatology



DRUG INDUCED SKIN REACTIONS



Clinical Features



Usually drug reactions present as eruptions that are myriad and include morbilliform (most common), urticarial, papulosquamous, pustular, and bullous lesions. They can be immunologically mediated or nonimmunologically mediated.



IMMUNOLOGIC REACTION MECHANISMS



Exanthem is typically symmetric, with confluent erythematous macules and papules that spare the palms and soles and which blanch on pressure. It typically develops within 2 weeks of onset of therapy or sometimes even after the therapy is stopped. It is usually secondary to medications that patient is allergic to, such as penicillin, sulfa drugs etc.



Fixed Drug Reaction



Treatment



Lesions recur in the same area when the offending drug is given.



Morbilliform eruptions are treated with oral antihistamines and topical steroids. The culprit medication may be continued even in patients with rash.



Clinical Features Circular, edematous, violaceous plaques that resolve with macular hyperpigmentation in which is characteristic. Lesions occur 30 minutes to 8 hours after drug administration. Commonly involves hands, feet, and genitalia.



Treatment Avoidance of involved drug is key. Topical steroids may also be useful.



Morbilliform Rash The term "morbilliform" means that looks like measles. This is the most common pattern of drug eruptions. It is the quintessential drug rash.



Urticaria They usually occur as small wheals that may coalesce or may have cyclical or gyrate forms. Commonly seen in insect bites, certain foods (peanuts, shellfish, tomatoes, and strawberries), latex contact, or drugs (aspirin, NSAIDs, morphine, codeine, penicillins, quinolones, ACEI). Lesions usually appear shortly after the start of drug therapy and resolve rapidly when the drug is withdrawn. Urticaria may be acute (< 6 wk) or chronic (> 6 wk). Angioedema caused by drugs (like ACE inhibitors) is mostly associated with urticaria and is a condition that involves swelling of the deep dermal and subcutaneous/ submucosal tissues.



Table 11.1 Hypersenstivity reaction



Definition



Drugs associated



Type I



IgE-dependent reactions, which result in urticaria, angioedema, and anaphylaxis



Any anaphglaxis causing drug



Type II



Cytotoxic reactions, which result in hemolysis and purpura



Penicillin, cephalosporins, sulfonamides, and rifampin



Type III



Immune complex reactions, which result in vasculitis, serum sickness, and urticaria.



Quinine, salicylates, chlorpromazine, and sulfonamides



Type IV (most common mechanism of drug eruptions)



Delayed-type reactions with cell-mediated hypersensitivity, which result in contact dermatitis, exanthematous reactions, and photoallergic reactions.



In contact hypersensitivity to topical medications, such as neomycin



Dermatology



Clinical Features Typical lesions are edematous pink or red wheals of variable size and shape, with surrounding erythema. They are generally pruritic or sometimes a painful or burning sensation may be described (such lesions are often associated with angioedema). Dermographism defined as itching, erythema, and a raised wheal on scratched or stroked skin, is often observed in conjunction with urticaria. Patients also may report pressure-induced hives, which can occur with elastic or tight clothing. Individual lesions usually fade within 24 hours, but new lesions may be developing continuously.



Treatment If a trigger can be identified, avoidance is the most effective form of management. Use of antihistamines is the mainstay of therapy. In acute or severe life-threatening cases, a short course of steroids can be very effective. Doxepin, an antidepressant and an antihistamine, may be effective in refractory cases of urticaria. Refractory cases of chronic urticaria may also improve with steroids. '99er'-The lesions of urticarial vasculitis, which are palpable and purpuric, may last for several days or more and may lead to residual hyperpigmented changes. '99er'-Urticaria pigmentosa- or more popularly known as Systemic mastocytosis, is a proliferative disorder of mast cells. It is either infantile type (confined to skin) or adult type (visceral organs also involved). In the cutaneous form it is characterized by brown macules that urticate on stroking or rubbing (Darier sign) [diagnosis clincher] and dermographism. Bone marrow is most commonly involved in systemic form and X-ray show osteolytic lesions in bone. Metachromatic staining with toluidine show mast cells in tissues.
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ERYTHEMA MULTIFORME AS A RESULT OF SOME DRUG INGESTION Erythema Multiforme (Plus SJS/TEN) Erythema multiforme (EM) is an acute self-limited eruption with iris or target lesion as its hallmark. • EM minor - Typical papules distributed acrally. • EM major - Papules distributed acrally along with involvement of mucous membranes; epidermal detachment involves less than 10% of total body surface area (TBSA). EM major and Stevens-Johnson syndrome (SJS) are more severe mucosal and skin diseases and are potentially life-threatening disorders. Recently it has been suggested that EM and SJS could be separated as 2 distinct clinical disorders with similar mucosal reactions but different patterns of cutaneous lesions. Toxic epidermal necrolysis (TEN) is considered a more severe form of SJS but basically are representation of same disease entity. SJS/TEN - Widespread blisters (trunk and face), presenting with erythematous or pruritic macules and one or more mucous membrane erosions; epidermal detachment is less than 10% TBSA for SJS and 30% or more for TEN. Most common cause of EM and SJS are infections and drugs, whereas TEM is exclusively caused by drugs. EM is regarded as commonly being triggered by HSV. Mycoplasma infection also appears to be a common cause. Sulfonamides, including hypoglycemics are notorious to cause SJS along with penicillins, and anticonvulsants (phenytoin, carbamazepine, valproic acid, lamotrigine, and barbiturates). It is also caused by various carcinomas and lymphomas.



Clinical Features



Fig. 11.1: Erythema multiforme (For color version see Plate 1)



• Erythema multiforme: Nonspecific prodromal symptoms like fever and malaise along with burning and itching at the future site of lesion may occur. It presents with sudden onset of rapidly progressive, symmetrical, and cutaneous and/or mucocutaneous lesions, with concentric color changes in some or all lesions (target/ iris lesions)[diagnosis clincher] that has a centripetal spread. It typically occurs at back of hands, palms and soles. • SJS/TEN: Typically, the disease process begins with a nonspecific upper respiratory tract infection. It presents with generalized cutaneous and/or mucocutaneous lesions with blisters. Mucous
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membrane involvement may cause oral pain, which may be severe enough to result in difficulty eating, drinking, or opening the mouth. Sometimes patient may feel breathing difficulty resulting from tracheobronchial involvement. In TEN, prodrome of painful skin (not unlike sunburn) is quickly followed by rapid, widespread, full-thickness skin sloughing (Nikolsky sign positive). Sepsis is most common cause of death in TEN.



Treatment EM: Symptomatic treatment, including oral antihistamines, analgesics local skin care, and soothing mouthwashes is of great importance. Topical steroids may be considered. Azathioprine is helpful in cases that are unresponsive to steroids. Chronic or recurrent oral lesions may be treated with levamisole. Underlying infection should be cured and any causative drug should be withdrawn. Acyclovir and valacyclovir may reduce recurrences that are due to HSV. SJS/TEN: Patients with SJS/TEN should be treated with special attention to airway and hemodynamic stability, fluid status, wound/burn care, and pain control. Patient care would be done more appropriately in burns unit.



Erythema Nodosum It is an acute, nodular, erythematous eruption that usually is limited to the extensor aspects of the lower legs and is due to inflammation of fat cell underlying skin (panniculitis). The most common cause of EN is, streptococcal infection in children and streptococcal infection and sarcoidosis in adults. Drugs involved include sulfonamides, sulfonylureas, halide agents, and gold. It is also associated with pregnancy, histoplasmosis, syphilis, and inflammatory bowel disease (UC).



Clinical Features Lesions begin as red tender nodules varying from 2-6 cm and with poorly defined borders. The eruptive phase of EN begins with flulike symptoms of fever and generalized aching. Arthralgia may occur and precedes the eruption or appears during the eruptive phase. During the first week, lesions become tense, hard, and painful and are typically seen on extensor surface of legs (painful nodes + location-diagnosis clincher); during the second week, they may become fluctuant, but typically do not suppurate or ulcerate.



Treatment EN is a self-limited disease and requires only symptomatic relief using NSAIDs, cool wet compresses, elevation, and bed rest. Potassium iodide solution and steroids can be used in those who do not respond to symptomatic therapy.



Leukocytoclastic Vasculitis This is the most common severe drug eruption seen in clinical practice. The most common drugs that can cause cutaneous vasculitis are antibiotics, particularly betalactam drugs, NSAIDs, and diuretics. Upper respiratory tract infections, particularly with beta-hemolytic streptococci, and viral hepatitis are also usually implicated. Hepatitis C is a regularly recognized cause of vasculitis, probably through the presence of cryoglobulins.



Clinical Features It typically appears 7-21 days after the onset of drug therapy and is characterized by blanching erythematous macules quickly followed by palpable purpura. The disease often affects dependent areas (location+palpable purpura-diagnosis clincher). Fever, myalgias, arthritis, and abdominal pain may be present.



Treatment Patients with urticarial lesions may be treated with antihistamines. For patients, with skin disease and with joint manifestations colchicine or dapsone may be administered. Patients with severe visceral involvement may require high doses of corticosteroids with or without an immunosuppressive agent. '99er'-Acral erythema (erythrodysesthesia): This is a relatively common reaction to chemotherapy and is characterized by symmetric tenderness, edema, and erythema of the palms and soles. It is thought to be a direct toxic effect on the skin. Acral erythema often resolves 2-4 weeks after chemotherapy is discontinued. '99er'-Pseudoporphyria: While largely a drug-induced condition, it can also occur with use of tanning beds and hemodialysis. Patients have blistering and skin fragility that is clinically and pathologically identical to that of porphyria cutanea tarda, but hypertrichosis and sclerodermoid changes are absent and urine and serum porphyrin levels are normal. Treatment is sun protection and withdrawal of the medication.



Dermatology '99er'-Sweet syndrome (acute febrile neutrophilic dermatosis): Tender erythematous papules and plaques occur most often on the face, neck, upper trunk, and extremities. Systemic findings are common and include fever (most often), arthritis, arthralgias, conjunctivitis, episcleritis, and oral ulcers. Laboratory evaluation usually reveals an elevated ESR, neutrophilia, and leukocytosis. Biopsy reveals edema of the superficial dermis and a dense infiltrate of neutrophils. Sweet syndrome often occurs in association with cancers, inflammatory disorders, pregnancy, and medication use.



INFECTIONS
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• Tinea unguium (onychomycosis): Infection of the nail and is characterized by onycholysis (nail plate separation from nailbed) and thickened, discolored (white, yellow, brown, black), broken, and dystrophic nails • Tinea versicolor: It is a common, benign, superficial cutaneous fungal infection usually characterized by hypopigmented or hyperpigmented macules and patches on the chest and the back. The color of each lesion varies from almost white to reddish brown or fawn color. Patients often complain that the involved skin lesions fail to tan in the summer (diagnosis clincher).



Fungal Infections Dermatophytosis (tinea) is a fungal infection caused by dermatophytes, a group of fungi that invade the dead keratin of skin, hair, and nails. Epidermophyton, Microsporum, and Trichophyton are the common human meeting genera.



Clinical Features Pruritus is the main symptom in most forms of tinea. Skin lesions usually present with erythema and scaling. Various types of tinea presents as following: • Tinea capitis: Scalp is involved and presents as alopecia, with hairs breaking at the scalp surface. Tinea tonsurans is the cause of >90% of cases of tinea capitis. Kerion, an inflamed, boggy granuloma of scalp may be present. • Tinea manuum: Involves palms and finger webs and usually occurs in association with tinea pedis, affecting only one hand. • Tinea pedis: Infection of the toe webs and plantar surface, affecting usually only one foot. Toe-web scaling, fissuring, and maceration along with vesicles, pustules, and bullae may be present. It is mostly associated with activities that cause excessive sweating. • Tinea corporis: Usually involves exposed skin of the trunk and extremities and is characterized by annular scaly plaques with raised edges, pustules, and vesicles. • Tinea cruris (jock itch): Infection of the groin and pubic region and is characterized by erythematous lesions with central clearing and raised borders. It is more common in obese males. • Tinea barbae: Affects beard and neck area. Erythema, scaling, and pustules are present.



Diagnosis It is mainly based on visual appearance, which is confirmed by potassium hydroxide (KOH) test of the skin. KOH dissolves the epithelial cells and collagen of the nail, but does not affect the fungus. Hence, a KOH preparation gives an immediate diagnostic answer by revealing fungal hyphae. This is particularly characteristic in tinea versicolor, where the Malassezia furfur appears in a "spaghetti and meatballs" pattern. Wood light (UV light) examination in tinea capitis shows fluoresces if Microsporum species is the cause and do not fluoresces if Trihophyton species is the cause.



Treatment Fungal infections may be treated with topical agents (ketoconazole, clotrimazole, miconazole). Topical therapy is ineffective in treating tinea of the hair and nails. For them oral terbinafine or itraconazole are most efficacious. Therapy of 6 weeks for fingernails and 12 weeks for toenails is used. Terbinafine is potentially hepatotoxic, and it is important to periodically check liver function tests when it is used. Effective topical agents for tinea versicolor include selenium sulfide, sodium sulfacetamide, ciclopirox olamine as well as azole and allylamine antifungals.



Candidiasis The range of infection with Candida species varies from a benign local mucosal membrane infection to disseminated disease. Severe disease is typically seen in immunocompromised states.
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Clinical Features



Treatment



Local mucous membrane infections: • Oral candidiasis/thrush: is characterized by creamy white, curd-like patches on the tongue and oral mucosa. These patches are pseudomembranous. Presence of thrush in young man should raise the suspicion of HIV infection. • Denture sore mouth (chronic atrophic candidiasis): is a chronic inflammatory reaction with epithelial thinning under dental plates. • Candidal leukoplakia: is firm, white plaque affecting the cheeks, lips, and tongue, which frequently have a protracted course and can be precancerous. • Candida esophagitis: is most commonly associated with treatment of hematopoietic or lymphatic malignancies. It is also an AIDS-defining illness. Definitive diagnosis is made by endoscopic biopsy. • Candidal vaginitis: is the most common form of mucosal candidiasis. Vulvovaginal candidiasis is usually secondary to disturbance in the balance of normal vaginal flora. Epidemiologically, vaginal Candida infections are important as they may increase viral shedding in HIV-infected women.



Mucocutaneous infection typically responds to topical therapy. Nystatin (bitter taste) or clotrimazole are good option. Intertrigo and diaper rash respond to decreased moisture around the skin. Nystatin powder or cream is used with the addition of a topical steroid for diaper rash. For widespread, serious invasive infection systemic amphotericin is given. Fluconazole can be used in less serious infections. Candida paronychia requires systemic therapy. '99er'-Candidiasis in young patient: check for HIV status.



Cutaneous candidiasis may present as follows: • Generalized cutaneous candidiasis: is characterized by widespread eruptions with increased severity in the genitocrural folds, anal region, axillae, and hands and feet . • Candida folliculitis: is most frequently seen in immunocompromised hosts and among intravenous drug users. • Intertrigo: develops in sites where skin surfaces are close in proximity. Lesions begin as vesicopustules that enlarge, rupture, and develop maceration and fissuring. • Candida balanitis: is usually acquired by sexual intercourse with an infected partner. Rash typically begins as vesicles on the penis that develop into patches similar in appearance to thrush. Extension may occur to the scrotum and buttocks. • Diaper rash: Skin irritation is exacerbated by wet diapers. • Candidal paronychia: is associated with frequent hand immersion in water and diabetes mellitus.



Diagnosis KOH slide preparation. Culture is definitive diagnosis.



BACTERIAL INFECTIONS Most of the bacterial skin infections are caused by two bacterial organisms, namely Staphylococcus and Streptococcus.



Impetigo It is an acute, contagious, superficial pyogenic skin infection that occurs most commonly in children (school sores). Clinically, it is bullous or nonbullous. Bullous impetigo is caused almost exclusively by Staphylococcus aureus, whereas nonbullous impetigo may be caused by S aureus or group A Streptococcus pyogenes. It is largely limited to the epidermis and does not spread below the dermalepidermal junction. Impetigo can cause glomerulonephritis, but it will not cause rheumatic fever.



Clinical Features Patient usually gives history of trauma, insect bite or previous skin disease. The lesions usually are painless, although patients may report burning and pruritus. Nonbullous impetigo first begins as thin-walled vesicles or pustules on an erythematous base. The lesions promptly rupture, releasing their serum, which dries and forms a light brown, honey-colored crust (diagnosis clicher). Face and extremities are affected most commonly. In bullous impetigo, which may also be present on buccal mucosa, bullae initially contain a clear yellow fluid that subsequently turns cloudy and dark yellow. After 1-3 days, the lesions rupture and leave a thin, light brown, varnishlike crust. Central healing results in circinate lesions.



Treatment Topical antibiotics like mupirocin are used since it is a superficial infection. Oral antistaphylococcal antibiotics



Dermatology like dicloxacillin or cephalexin should be used if topical therapy fails.



Erysipelas It is a superficial bacterial skin infection that characteristically extends into the cutaneous lymphatics and involves dermis and epidermis. It is deeper than impetigo but is a more superficial than cellulitis and is most commonly caused by group A Streptococcus pyogenes.



Clinical Features It is characterized by an abrupt onset of illness with initial fever and chills followed by a painful, erythematous and edematous rash occurring 1-2 days later. Muscle and joint pain may accompany illness. They have sharply-raised border with abrupt demarcation from healthy adjacent skin. It often involves the face, giving a bright red, angry, swollen appearance (diagnosis clincher) and a very painful sensation.



Treatment It is oral or IV regimen with antibiotics mentioned above for impetigo. Once Streptococcus is confirmed, penicillin or ampicillin should be used. '99er'-Erysipeloid: is a benign infection that occurs most often in fishermen and meat handlers and is characterized by redness of the skin (usually on a finger or the back of a hand), which persists for several days. The infection is caused by Erysipelothrix rhusiopathiae. It may also involve heart or CNS. It is usually a selflimited infection and treatment of choice is oral penicillin or erythromycin in combination with rifampin if patient is penicillin allergic.



Cellulitis It is an acute infection of dermis and subcutaneous tissue by Staphylococcus and Streptococcus. It is characterized by localized pain, swelling, tenderness, erythema, and warmth.



Clinical Features Involved sites are red, hot, swollen, and tender. Lymphangitis, regional lymphadenopathy, or both may be present. Unlike erysipelas, the borders are not elevated or sharply demarcated. Fever is common and in severe cases, patients may develop hypotension. The most commonly involved site is the leg.
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Treatment Oral therapy with the drugs prescribed for impetigo should be used. If oral treatment fails or the patients present with hypotension, fever or signs of sepsis, than IV therapy with either oxacillin, naficillin, or cephazolin is to be used.



Folliculitis, Furuncles, and Carbuncles These are increasingly severe staphylococcal skin infections, which occur around a hair follicle.



Folliculitis It is a tender pustule that involves the hair follicle. It may be seen in people who contract Pseudomonas in a whirlpool or from a hot tub (hot tub folliculitis)



Furuncle It involves both the skin and the subcutaneous tissues in areas with hair follicles, such as the neck, axillae, and buttocks. They are actually small abscesses characterized by exuding purulent material from a single opening



Carbuncle It is an aggregate of connected furuncles and has several pustular openings. Skin infections may be self-limited, but it can also disseminate hematogenously and cause life-threatening septicemia. Folliculitis is rarely tender, but furuncles and carbuncles are often extremely tender.



Treatment Mupirocin is used for folliculitis. Furuncles and carbuncles (needs surgical drainage also) needs treatment with systemic antistaphylococcal antibiotics, such as dicloxacillin or cefadroxyl.



Necrotizing Fasciitis (NF) It is an insidiously advancing soft tissue infection characterized by widespread fascial necrosis. A number of bacteria in isolation or as a polymicrobial infection can cause NF. It is classified into two types: 1. Type I: seen in diabetics and PVD patients and is usually caused by aerobic and anaerobic organisms. 2. Type II: associated with history of laceration, trauma, and surgery and is caused by Strep. A pyogenes
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It is an extremely severe, life-threatening infection of the skin. It starts as a cellulitis that dissects into the fascial planes of the skin. Diabetic patient are more predisposed towards its development.



Clinical Features Typically there is a sudden onset of pain, erythema and swelling at the site of trauma or recent surgery. Over the next several hours to days, the local pain progresses to anesthesia and infection gives way to dusky or purplish skin discoloration near the site of insult. Sensory along with skin changes (Diagnosis clincher). Patients have an elevated creatinine phosphate. Air may be seen in involved tissue on imaging. Although the following features can occur with cellulitis, they usually suggest NF instead: • Rapid progression • Poor therapeutic response • Blistering necrosis • Palpable crepitus • Cyanosis • Extreme local tenderness • High temperature • Portal of entry into skin.



Treatment Surgical exploration, debridement, and hemodynamic support should be provided. The best empiric antibiotics are the beta-Iactam/beta-Iactamase combination medications (ampicillin/sulbactam, ticarcillin/ cIavulanate). If there is a definite diagnosis of group A Streptococcus pyogenes, then treat with clindamycin and penicillin. 'Skin popping'-injecting narcotic analgesics directly into the skin for pain relief may be required. This is done due to lack of intravenous access. '99er'-Paronychia- It is a superficial infection of epithelium lateral to the nail plate. The acute painful purulent infection is most frequently caused by staphylococci. The patient's condition and discomfort are markedly improved by a simple drainage procedure or anti-staphylococcal antibiotics like dicloxacillin or cephalexin may also be used. '99er'-Toxic shock syndrome- is because of S. aureus production of exotoxin. It is usually acquired by the use of tampons (typically in boards), sponges, and surgical wound infections. Clinically it will present with hypotension, mucosal changes, fever, desquamative rash on hands and feet. Other systems may also be involved. Treatment involves fluid replacement (up to 20L/day)



and clindamycin with/without naficillin and removal of cause of infection. '99er'-Ecthyma gangrenosum- involves hemorrhage, necrosis, and ulceration in presence of Pseudomonas infection. Treatment involves IV aminoglycosides along with piperacillin/ceftazidine/cefepime. No surgical debridement required. '99er'-Pyoderma gangrenosum (PG) - Pain is the predominant historical complaint and arthralgias and malaise may often be present. Classic PG is typically seen in ulcerative colitis and is characterized by a deep ulceration with a violaceous borders, typically on the legs. Atypical PG has a vesiculopustular "juicy" component and usually occurs on the dorsal surface of the hands, or extensor parts of the forearms. Topical therapies include local wound care and dressings, and superpotent topical corticosteroids. Systemic therapies include corticosteroids, cyclosporine, mycophenolate mofetil, azathioprine, dapsone, tacrolimus etc. IV therapy may also be given.



Scabies The arthropod Sarcoptes scabiei var hominis causes an intensely pruritic and highly contagious skin infestation with superficial burrows. It is transmitted by skin-to-skin contact.



Clinical Features It is characterized by extreme pruritus, burrows, and papules commonly found on flexor surfaces of wrists, finger webs, axillary folds, elbows, genitals of the males and areola of the breast in women.



Diagnosis By demonstrating mites, mite pellets, eggs, eggshell fragments in scrapings, after placing mineral oil drop directly over burrows.



Treatment Topical options include permethrin, lindane and systemic drug ivermectin is used in severe cases. Permethrin is the drug of choice in the US. Treatment should be prescribed for patients, household members, and close personal contacts.



Pediculosis Skin infestation by lice is called pediculosis.



Dermatology



Clinical Features It is characterized by itching, excoriations, and sometimes secondary bacterial infection. Adult lice and nits (eggs) can be seen in involved area.
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Staining of thin smears with Giemsa, Gram, or Wright stain reveals large infected cells with inclusion body.



Treatment Lesions may spontaneously resolve. Freezing, curettage, electrocautery, or cantharidin can be used for treatment.



Diagnosis Direct examination of the pubic area, axillae, and other hair-bearing surfaces for the presence of lice or nits.



Table 11.2



Treatment



Malignant skin lesion



Medication includes permethrin, lindane, malathion, or mercuric oxide ointment. Nits are best removed with a very fine comb.



Irregular border Grow rapidly in size Diameter usually > 1cm Variegated appearance Change in appearance



Benign skin lesion Smooth regular border Do not grow rapidly Diameter usually < 1cm Homogenous in color Doesn't change



Differntiating malignant and benign skin lesions If secondary infection is suspected, then appropriate antistaphylococcal antibiotic coverage should be prescribed.



Warts



Fig. 11.2: Molluscum contagiosum (For color version see Plate 1)



These are benign proliferations of skin and mucosa caused by the human papilloma virus (HPV). They are transmitted by direct or indirect contact. Genital warts are also caused by HPV.



Clinical Features Molluscum Contagiosum It is caused by a member of the poxvirus group



Clinical Features Molluscum contagiosum usually presents as single or multiple (usually no more than 20) discrete, painless, waxy, skin colored papules that classically have a central umbilication (diagnosis clincher). If superinfection takes place, the lesions may present as pustules, possibly painful, with erythema and induration. If children present with genital lesions, sexual abuse should be considered. Patients may be able to recall contact with an infected sexual partner, family member, or other person.



Diagnosis The diagnosis of molluscum contagiosum is clinically based upon the appearance and locations of the lesions.



Seen commonly in older children, they are of various shapes like filliform, flat, deep palmoplantar (myrmecia), mosaic, cystic etc. The common warts on examination appear as hyperkeratotic papules with a rough, irregular surface and may be 1 mm to 1 cm in size. Though they can occur on any part of the body, most commonly they are seen on the hands and knees.



Diagnosis It is usually clinical.



Treatment It can be difficult with frequent failures and recurrences. Many warts resolve spontaneously within a few years. Salicylic acid is a first-line therapy used to treat warts. Many other topical agents that can be used are trichloroacetic acid, cantharidin, podophyllin, imiquimod, cidofovir, etc.
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Acanthosis Nigricans



Diagnosis



It is a benign skin lesion characterized histopathologically by papillomatous hypertrophy of epidermis along with hyperpigmentation. It is associated with underlying malignancy, acromegaly, hyperthyroidism, Cushing’s syndrome, glucose intolerance, obesity, etc.



A sudden appearance of acanthosis nigricans in an elderly person is mostly associated with an underlying malignancy (gastric cancer most commonly). Therefore, complete screening for underlying malignancy should be done. Also screen for diabetes and insulin resistance.



Clinical Features



Treatment



Patients presents with an asymptomatic area of symmetrical, hyperpigmented, velvety plaques (diagnosis clincher) generally seen on flexural parts like axilla and groin. Pruritus occasionally may be present.



The goal of therapy is to correct the underlying disease process. Improving insulin resistance or losing weight in obese decreases the hyperpigmentation. Keratolytics like topical tretinoin may be used if lesion is not cosmetically acceptable.



Seborrheic Keratoses It is a hyperpigmented benign lesion presenting in variety of clinical appearances and occurs in the elderly. It develops from the proliferation of epidermal cells. Although no specific etiologic factors have been identified, they occur more frequently in sunlightexposed areas.



Clinical Features



Fig. 11.3: Acanthosis nigricans at a flexural site (For color version see Plate 2)



Initially one or more sharply defined, light brown, flat lesions develop with a velvety to finely verrucous surface. The lesions can grow to several centimeters or more and with time become thicker and have an appearance of being stuck on the skin surface (Diagnosis clincher).



Treatment Ammonium lactate, liquid nitrogen and alpha hydroxy acids have been reported to reduce the height of seborrheic keratoses. Superficial lesions can be treated by carefully applying pure trichloroacetic acid and repeating if the full thickness is not removed on the first treatment.



Actinic Keratoses



Fig. 11.4: Seborrheic keratoses (For color version see Plate 2)



It is a UV light induced precancerous lesion of the skin that may progress to invasive squamous cell carcinoma and is by far the most common lesion with malignant potential to arise on the skin. The lesion occurs more often in those with light skin color and is present on sun exposed parts.



Dermatology



Clinical Features Initially they feel similar to rubbing sandpaper (diagnosis clincher). With time, the lesions enlarge, usually becoming red and scaly. Although the lesions are usually asymptomatic, they can be tender to the touch. Most are only 3-10 mm, but they may enlarge to several centimeters.



Treatment Sunscreen should be used to prevent their progression and recurrence. Four drugs have been approved by USFDA for its treatment and they are topical 5fluorouracil (5-FU), 5% imiquimod cream, topical diclofenac gel, and photodynamic therapy (PDT) with topical delta-aminolevulinic acid. They can also be surgically removed.
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• Asymmetry: Half the lesion does not match the other half. • Border irregularity: The edges are ragged, notched, or blurred. • Color variegation: Pigmentation is not uniform and may display shades of tan, brown, or black; white, reddish, or blue discoloration is of particular concern. • Diameter: A diameter greater than 6 mm is characteristic any growth in a nevus warrants an evaluation. • Evolving: Changes in the lesion over time are characteristic (diagnosis clincher).



Diagnosis



MALIGNANT DISEASES



Biopsy diagnosis is best performed with a full-thickness sample because tumor thickness/depth is by far the most important prognostic factor. Cells often stain immunohistochemically for S-100.



Melanoma



Treatment



Melanoma is a malignancy of pigment-producing cells (melanocytes) located predominantly in the skin and it causes the greatest number of skin cancer-related deaths worldwide and also is the fastest rising cancer in terms of occurrence in US. Melanoma is histologically divided into superficial spreading melanoma (most common), nodular melanoma, lentigo maligna melanoma, and acral lentiginous melanoma (palms, soles of feet, and nail beds).



Melanoma is removed by excision. The size of the margin is determined by the thickness of the tumor.



Clinical Features



Interferon seems to reduce the recurrence rates of melanoma.



Lesions of melanoma typically show changes of ABCDE criteria:



Table 11.4 Tumor thickness



Surgical margin



In situ < 1mm 1-2 mm > 2mm



0.5 cm 1 cm 2 cm 2-3 cm



Squamous Cell Carcinoma (SCC) Table 11.3



Superficial spreading Nodular



Acrallentiginous



Appearance



Distribution



Irregular borders, asymmetric, dark brown. 'blueberry like' nodule, uniform and dark, grows rapidly Markedly variegatedbrown to black.



Back and legs



Lentigo maligna Flat, brown or black,‘stain like’ appearance.



May grow anywhere



Palms,soles, and mucous membranes



Sun exposed areas.



Cutaneous squamous cell carcinoma is the second most common form of skin cancer and frequently arises on the sun-exposed skin of middle-aged and elderly individuals.



Clinical Features Ulceration of the lesion is common. Metastases are rare. It is particularly common on the lip, where the carcinogenic potential of tobacco is multiplicative. Marjolin ulcer: This eponym refers to an SCC that arises from chronically scarred or inflamed skin. Patients may report a change in the skin at the site of a preexisting scar or ulcer. The latency period is often 20-30 years; therefore, the diagnosis requires a high index of clinical suspicion.
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Diagnosis Definitive diagnosis is by a biopsy.



clinical course ranging from minimal mucocutaneous disease to extensive organ involvement. Human herpes virus 8 is the causative organism.



Treatment



Clinical Features



Surgical removal is definitive treatment. '99er'-Keratoacanthoma- is similar to squamous cell carcinoma histologically and presents with a central, keratin filled, crater like ulceration, usually on face. It grows rapidly over a period of weeks and also regresses spontaneously within 4-6 weeks (appearance + course of disease-diagnosis clincher) '99er'-SCC- always first surgery and then radiation therapy. '99er'-Expression of HER-2/neu is associated with worse prognosis. It also gives resistance to alkylating agents and endocrine therapy. Treatment is by transtuzmab, herceptin (monoclonal antibody against it.)



Cutaneous lesions may occur at any location but typically are concentrated on the lower extremities and the head and neck region. Lesions may have macular, papular, nodular, or plaquelike appearances. These are purplish lesions found on the skin predominantly of HIV positive patients with CD4 counts 


Basal Cell Carcinoma (BCC) It is the most common cutaneous malignancy in humans. These tumors typically appear on sun-exposed skin, are slow growing, and rarely metastasize. Neglected tumors can lead to significant local destruction and even disfigurement. It almost never metastasizes, but shows extensive local invasion (hence the old name-rodent ulcer)



Treatment Antiretroviral therapy: Optimal control of HIV infection using HAART is an integral part of successful KS therapy. Localized nodular disease may respond well to surgical excision, radiotherapy, and intralesional and outpatient low-dose vinblastine chemotherapy. The latter combination of local and systemic regimens may be preferable. Taxanes (paclitaxel, docetaxel) are effective in AIDS-associated KS and in those with refractory or life-threatening KS without HIV infection. Pegylated liposomal doxorubicin is now being used as a second-line therapy in the treatment of patients with advanced classic Kaposi sarcoma.



Pigmentation Disorder



Clinical Features



Vitiligo



Patients often complain of a slowly enlarging lesion that does not heal and that bleeds when traumatize. It has a shiny or "pearly" appearance with peripheral telangiectasias. Diagnosis clincher.



It is a chronic skin condition that causes loss of pigment, resulting in irregular pale patches of skin (diagnosis clincher). It is said to be an auto-immune disease where melanocytes in the interfollicular epidermis are selectively destroyed. It is associated with various other autoimmune diseases like Addison disease, pernicious anemia, DM, thyroid diseases, and alopecia areata.



Diagnosis Confirmed by shave or punch biopsy.



Treatment In nearly all cases, the recommended treatment modality for BCC is surgery. Mohs microsurgery has the greatest cure rate. In this technique, instant frozen sections are done to determine when enough tissue has been removed to give a clean margin.



Kaposi Sarcoma It is a spindle-cell tumor thought to be derived from endothelial cell lineage. This condition carries a variable



Clinical features: Initially few, small and sharply circumscribed depigmentation foci are present, with often hyperpigmented borders. They usually start in areas of body that are subjected to repeated trauma. Lesions than increase in number and become confluent, taking on bizarre shapes. Diagnosis: It is almost always clinical. Treatment: Systemic phototherapy with PUVA or narrowband UV-B phototherapy induces cosmetically satisfactory repigmentation and is most commonly used treatment modality.



Dermatology



Albinism It is inherited disorder with generalized complete or partial loss in pigmentation of the skin and the hair.



•



Melasma It is an acquired patchy hyperpigmentation of sun exposed parts, usually seen in pregnancy (Chloasma) and women on OCPs. The patches fade of their own, once level of blood estrogen starts lowering down. Hydroquinone cream and proper sun protection helps in faster recovery. '99er'-In light skinned people, patches of hypopigmentation can easily be seen with Wood's light.



• • •



•
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surfaces. The Koebner phenomenon is the development of lesions along epidermal injury. Guttate psoriasis: small red dots of psoriasis on the trunk, arms, and legs, which may appear suddenly after an upper respiratory infection typically streptococcal. They are known to have recurrent episodes. Pustular psoriasis: sterile pustules appearing on the hands and feet. Scalp psoriasis: erythematous raised plaques with silvery white scales on the scalp. Nail psoriasis: numerous 1mm pits on the nails, 'oil spots' which may develop yellowish color, become thickened with heaped up crusts under them and separate from the nailbed. Psoriatic arthritis: produces stiffness, pain, and progressive joint damage in the hands, feet, and at times in larger joints.



Treatment



Fig. 11.5: Plaque psoriasis with fine white scales over an erythematous base (For color version see Plate 2)



Psoriasis It is a noncontagious skin disorder of unknown etiology with a probable genetic predisposition that most commonly appears as inflamed, edematous skin lesions covered with a silvery white scale.



Clinical Features According to type are: • Plaque psoriasis: raised inflamed lesions covered with a silvery white scale commonly on the extensor



Outpatient topical therapy is the first-line approach in the treatment of plaque psoriasis. A number of topical treatments like corticosteroids (for mild localized diseases), coal tar, anthralin (both in severe disease), calcipotriene, tazarotene (both are alternative for tar and steroids) are available. For mild, localized, thick plaque psoriasis, high potency steroids like betamethasone should be used. Low potency steroids are used for lesions on face and intertriginous areas. Salicylic acid is used to remove heaped-up collections of scaly material so that the other therapies can make contact. Initiate phototherapy only in the presence of extensive and widespread disease (>30% area) or in presence of resistance to topical treatment. UVB light exposure 3 times a week is recommended regimen. It may be used following topical coal tar application (Goeckerman regimen) or anthralin application following a tar bath and UVB treatment (Ingram method). PUVA (psoralen and UVA) is used if UVB doesn't work. Initiate systemic treatment with methotrexate only after both topical treatments and phototherapy have been unsuccessful and disease is extremely severe. The newest therapy by immunomodulatory biologic agents such as etanercept, and infliximab is also being tested and used. Methotrexate is preferred treatment for patients with arthritis and nail involvement. Penicillin or cephalosporins should be given in Guttate psoriasis and Rifampin should be given if they fail to show effect. '99er'-Drugs that increases psoriasi include antimalarial drugs, NSAIDs, ACE inhibitors, lithium, βblockers.
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Atopic Dermatitis It is a pruritic disease of unknown origin that usually starts in early infancy and is typified by pruritus, eczematous lesions, xerosis (dry skin), and lichenification of skin (thickening of the skin and increase in skin markings). Atopic dermatitis is associated with other atopic diseases like asthma, allergic rhinitis, urticaria, acute allergic reactions to foods, and also leads to increased IgE level.



Clinical Features Incessant pruritus is the only symptom. Red, itchy plaques appear on the flexor surfaces (typically in antecubital fossa), face, wrist, upper trunk. A brown macular ring around the neck is typical but not always present.



Treatment Skin should not be let go dry and is to be kept moist by emollients, avoiding hot water and drying soaps, and using only cotton clothes. Topical steroids are currently the mainstay of treatment. Topical immunosuppressants, such as tacrolimus, can be used to decrease dependence on steroid use. The topical tricyclic doxepin can be used to help stop pruritus.



Seborrheic Dermatitis It is a papulosquamous disorder patterned on the sebumrich areas of the scalp (presents as cradle cap in infancy), face, and trunk and is linked to Malassezia, activation of complement, and immunologic abnormalities.



Clinical Features These patients present with 'dandruff' which may also occur on the face and eyes (blepharitis). Skin lesions manifest as branny or greasy scaling over red, inflamed skin. Hypopigmentation is seen in blacks. Infectious eczematoid dermatitis, with oozing and crusting, suggests secondary infection. A seborrheic blepharitis may occur independently.



Treatment Dandruff responds to more frequent shampooing or a longer period of lathering. Shampoos containing salicylic acid, tar, selenium, sulfur, or zinc are effective. Steroids are discouraged except for short-term use. Skin involvement responds to ketoconazole cream. Systemic



ketoconazole or fluconazole may help if seborrheic dermatitis is severe or unresponsive.



Asteatotic Dermatitis Also known as Xerotic eczema or 'winter itch', is caused by prolonged soaking of skin in hot water due to destruction of healthy barrier function of skin.



Clinical Features It is most commonly seen in lower extremity, where it may present as fine cracks with or without erythema. Patient may also complain of pruritus. It is an inflammatory variant of dermatitis seen during dry/ winter periods in elderly patients.



Treatment Mainstay of treatment is rehydration of skin, avoidance of irritants, and application of topical emollients. The normal asteatotic dermatitis due to weather change improves of its own. '99er'-Patient presenting with new onset seborrheic dermatitis should be tested for HIV, but consent should be taken before testing for HIV. '99er'-Stasis dermatitis: is usually the earliest cutaneous sequelae of venous insufficiency, seen as hyperpigmentation built up from hemosiderin in the tissue, and may be a precursor to more problematic conditions such as venous leg ulceration and lipodermatosclerosis. It can't be reversed and compression therapy as prevention measure is mainstay of treatment.



Contact Dermatitis It is an inflammatory hypersensitivity reaction of the skin that results from direct contact with an offending agent like soap, nickel in wristwatches, lanolin (in moisturizers), detergents, jewelry, latex, or sunscreens,



Clinical Features Most presentations have similar appearance regardless of the mechanism or cause of inflammation. Typical lesions appear as linear, streaked vesicles. It is differentiated into: • Acute allergic contact dermatitis (ACD): Lesions appear within 24-96 hours of exposure to the allergen and the main symptom, in addition to the lesion is pruritus and in more severe reactions lesions can form in adjacent areas of the skin that never had direct contact with the offending agent.



Dermatology • Irritant contact dermatitis: Require prolonged or repeated exposure before inflammation is noted and will only erupt in areas of the skin that is in direct contact with the irritant. • Photodermatitis: Lesions limited to sun-exposed body areas. Burning is the primary complaint in phototoxic reactions and pruritus is the main complaint in photoallergic reactions. • Chronic contact dermatitis: May present with hyperkeratosis and lichenification. '99er'-Phytophotodermatitis: Skin contact with photosensitizing agents found in some plants (notably limes) followed by ultraviolet (UV) irradiation can precipitate this type of photodermatitis. '99er'-Photoaging- presents with coarse, deep wrinkle on a rough skin. Actinic keratoses, telangiectasia, brown liver spots are seen. It is further aggravated by smoking. Treatment is with tretinoin, which is also used for treatment of fine wrinkles, mottled hyperpigmentation and rough facial skin. '99er'-Sun burn- NSAIDs can decrease erythema and damage to epidermis due to sun burn. Patient should also take lots of fluids and diphenhydramine or hydroxyzine for relief of pruritis.



Diagnosis A definitive diagnosis can be determined with patch testing and it is required to identify the external chemicals to which the person is allergic. The greatest quality-oflife benefits from patch testing occur in patients with recurrent or chronic ACD.



Treatment Identification and removal of causative agent is most important part of management. Cool compresses or lukewarm oatmeal baths may be helpful in symptomatic relief from lesions. Otherwise treat with antihistamines and topical steroids. Oral steroids may be required if a large region of body is involved. '99er'-Lanolin- is a well known sensitizer in patients with stasis dermatitis, which itself predisposes to contact dermatitis.



Pityriasis Rosea Pityriasis means fine scales, and rosea means rose or pink colored. Its diagnosis is important because it may resemble secondary syphilis except that it spares palms and soles.
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Clinical Features Initially a scaly, slightly erythematous, ring/oval shaped patch called herald patch (diagnosis clincher), is seen on chest. The herald patch is followed by a distinctive, generalized rash 1-2 weeks later. The rash lasts approximately 2-6 weeks. Rash is erythematous, salmon colored and occurs in crops following the lines of cleavage of the skin. On the back, this eruption produces a "Christmas tree" pattern (diagnosis clincher).



Diagnosis Syphilis should be ruled out by VDRL/RPR test.



Treatment In most cases, treatment is not necessary for this selflimited condition but very itchy lesions may be treated with topical steroids.



Lichen Planus These are defined as multiple, discrete, intensely pruritic, polygonal shaped, purple papules/plaques (4Ps diagnosis clincher) which involve flexure surfaces of extremity (especially wrist), buccal mucosa, and external genitalia. The pathognomic lesions are the white lacy streaks on buccal mucosa known as Wickham striae (diagnosis clincher). It is associated with advanced liver disease due to hepatitis C.



Diagnosis Diagnosis is best done by biopsy examination. Also do PCR for hepatitis C RNA.



Treatment It is a self-limited disease that may resolve of its own within a year. For moderate disease topical steroids may be used. For severe disease or oral lesions an intensive steroid therapy may be required.



Pemphigus Vulgaris and Bullous Pemphigoid Both are autoimmune diseases in which antibodies are produced against skin antigens and cause bullae formation in skin. They may be associated with use of drugs like ACE inhibitors, sulfa drugs, or penicillamine.
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Antigen involved Age of patient Location in skin Distribution Bullae Severity Nikolsky sign (removal of skin by little pressure of finger) Immunofluorescence pattern



Pemphigus vulgaris



Bullous pemphigoid



Desmoglein 1 and 3 30-40 Within epidermis Prominently oral Very thin walled, hence prone to easy breakage. Very severe and life-threatening condition Positive



Hemidesmosomal BP antigens Elderly (70-80) At dermo-epidermal junction Rarely oral



Lacelike/fishnet



Thick walled and less likely to rupture Much less severity and mortality Negative Linear



Treatment Systemic steroids are mainstay of treatment in both diseases. If they are not effective or tolerated well, antibiotics like azathioprine, cyclophosphamide, mycophenolate (pemphigus) or tetracycline, erythromycin (pemphigoid) may be used. '99er'-Pemphigus foliaceus- is much more superficial with no intact bullae seen as they break so easily. No oral lesions like pemphigus are seen. Diagnosis and treatment are similar. '99er'-Nikolsky sign- is also seen in staphylococcal scalded skin syndrome, and toxic epidermal necrolysis. Fig. 11.6: Bullous pemphigoid (For color version see Plate 2)



Porphyria Cutanea Tarda It is a disorder of porphyrin metabolism in which activity of enzyme uroporphyrinogen decarboxylase is deficient that results in a photosensitivity due to high accumulation of porphyrins. It is often associated with history of liver disease, chronic hepatitis C, OCPs, diabetes, hemochromatosis (iron deposition in liver), or alcoholism.



Clinical Features



Fig. 11.7: Pemphigus vulgaris (For color version see Plate 2)



The most common initial symptoms are cutaneous fragility and fragile, nonhealing blisters seen on the sunexposed parts of the body (diagnosis clincher) such as the backs of the hands and the face. Increase in hair growth and hypertrichosis, usually over temporal and malar facial areas, along with hyperpigmentation are noted. Urine discoloration may also be seen.



Diagnosis



Diagnosis



Skin biopsy and immunofuorescence to detect specific antibodies are the most accurate tests for both conditions.



The most accurate test for diagnosis is level of urinary uroporphyrins, which are highly elevated. The excess



Dermatology porphyrin yields a pink fluorescence under Wood lamp. Skin biopsy shows ‘catterpillar bodies’ in roof of ulcer, which are clumps of basement membrane material.



Treatment The best initial step is to stop alcohol and use of estrogen. Sunlight avoidance by sunscreen and proper clothing (better control than sun-screen) is the main defense for photosensitivity. Next step in therapy should be phlebotomy which helps remove extra iron, for which even desferoxamine may be used if phlebotomy is not possible. Even Chloroquine phosphate or hydroxychloroquine may be used, but in doses much lower than used in malaria. '99er'-Epidemic toxic porphyria- it is a PCT-like condition in multiple members of populations exposed to polyhalogenated aromatic hydrocarbons



Decubitus Ulcer/Pressure Sores Pressure sore/ulcer is a better term to describe this condition since pressure is the common denominator that loads to ulcer formation even in decubitus ulcers (literal to lie down).



205



Diagnosis Definitive microbiologic diagnosis is often obtained only in the operating room after debridement.



Treatment The first step in healing is to reduce or eliminate the cause, i.e. pressure. Turning and repositioning the patient remains the cornerstone of prevention and treatment through pressure relief. Perform this every 2 hours, even in the presence of a specialty surface or bed. Wound dressings vary with the state of the wound. A stage I require no dressing, Stage II ulcers may be treated with a hydrocolloid occlusive dressing, and more advanced ulcers have a large variety of treatment options available. Wounds with a high level of bacterial contamination may benefit from an antibiotic cream such as silver sulfadiazine. When medical management has been optimized, many stage I and stage II pressure sores heal spontaneously. However, stage III and stage IV ulcers almost always require a surgical debridement.



Clinical Features Generally, muscle is the least resistant and will necrose prior to skin breakdown. They have been classified into various stages: • Stage I: Blanchable erythema that with continued pressure creates erythema that becomes nonblanchable with pressure. This may be the first outward sign of tissue destruction and finally, the skin may appear white from ischemia. • Stage II: Partial-thickness loss of skin involving epidermis and possibly dermis that presents as an abrasion, blister, or superficial ulceration. • Stage III: Full-thickness loss of skin with extension into subcutaneous tissue but not through the underlying fascia. This lesion presents as a crater with or without undermining of adjacent tissue. • Stage IV: Full-thickness loss of skin and subcutaneous tissue and extension into muscle, bone, tendon, or joint capsule. Osteomyelitis, sinus tracts, dislocations, or pathologic fractures may be present. Pressure sore infection is suggested by the presence of necrotic tissue, wound edge erythema, purulent discharge, and a foul odor.



Fig. 11.8: Acne on forehead of a teenager (For color version see Plate 2)



Acne It presents as noninflammatory follicular papules or comedones. More severe forms are characterized by inflammatory papules, pustules, and nodules. Acne is more common in girls, but boys have more severe disease. Acne vulgaris affects the areas of skin with the densest population of sebaceous follicles like face, the upper part of the chest, and the back. Propionibacterium acnes is contributing pathogen.



Clinical Features A comedone is a whitehead (closed comedone) or a blackhead (open comedone) without any clinical signs
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of inflammation. Papules and pustules are raised bumps with obvious inflammation and the discharge though purulent, is odorless.



Treatment Mild disease is first treated with benzoyl peroxide, then topical antibiotics (clindamycin, erythromycin). If these measures are ineffective than topical retinoids are applied. Isotretinoin (strong teratogen) is a systemic retinoid that is highly effective in the treatment of severe, recalcitrant acne vulgaris. Pregnancy is contraindicated in those who are on treatment with topical or oral retinoid. They may also cause dry skin and mucosae, muscle and joint pain, hypertriglyceridemia, and abnormal LFT. Oral antibiotics (tetracycline, minocycline, clindamycin) may also be used in severe cases. Acne conglobata is an uncommon and unusually severe form of acne. It is characterized by burrowing and interconnecting abscesses and irregular scars often producing pronounced disfigurement (diagnosis clincher). The cysts contain foul-smelling seropurulent material that returns after drainage. They are usually found on chest, shoulders, thighs, face, back, buttocks, and upper arms. Treatment of choice is oral isotretinoin. Systemic steroids may also be added. '99er'-Acne has not been proved to be related to any food, but if the patient makes any such relation, than you can try discontinuance of that presumably causative food.



Rosacea It is a chronic acneiform (mimics acne) condition characterized by vascular dilation in central face. It is more common in fair skinned people, those with light hairs and eyes, and those who have frequent flushing.



Clinical Features Patient may present with frequent flushing, elicited by spicy food, emotional reactions and alcohol (diagnosis clincher). Lesions are erythematous, inflammatory papules on forehead, nose, cheeks, and chin. Rhinophyma may also be seen in late stages of the disease. It is associated with ocular symptoms like burning, foreign body sensation, conjunctivitis, blepharitis, keratitis, recurrent chalazion, and episcleritis.



Treatment The goal is to control rather than cure. Skin should be kept clean with mild cleansers. Benzoyl peroxide may be



used. Flushing of face if not acceptable to patient may be controlled using clonidine or β-blockers. Initial drug therapy is topical metronidazole with/without oral antibiotic. If symptoms persist or if ocular symptoms are present, than oral antibiotics like tetracycline, or tretinoin cream may be used for remission. For maintenance, topical metronidazole may be used.



HAIR DISEASES Alopecia Areata It is a recurrent, autoimmune, nonscarring type of hair loss that can affect any hair-bearing area. Presence of exclamation point hairs, i.e. hairs tapered near proximal end is pathognomonic (diagnosis clincher) but is not always found. It is often associated with Addison’s disease, SLE, pernicious anemia and Hashimoto thyroiditis, syphilis, and presence of antimicrosomal antibody. It may also be seen after chemotherapy. It is treated by localized steroid injection into the area of hair loss. But it may recur even after successful treatment.



Telogen Effluvium It is a reactive process caused by a metabolic or hormonal stress or by medications, which causes acute onsets nonscarring alopecia characterized by diffuse hair shedding. There should be no areas of total alopecia in a patient with telogen effluvium. Treatment usually is limited to reassurance and correction of underlying stress or disease. ‘99er’-Trichotillomania - it is a psychiatric condition of compulsively pulling one's hair. In this disorder, patients have unilateral hair loss, irregular borders of bald patches and continuously growing hairs. '99er'-Androgenetic Alopecia- FDA recommended drugs for its treatment are only minoxidil and finasteride (used only in men). '99er'-Hair with split ends- can be due to toxic/ chemical reaction causing hair loss. Lithium is known to cause rarefaction of hairs and widespread hair loss without affecting the hair itself. Allergic reactions affect scalp rather than hairs. '99er'-Nevus of Ota- is an oculodermal melanocytosis. Typical lesions present as confluent bluish gray macules with accompanying scleral pigmentation on one side of face, which is affected by insomnia, emotional events, extreme of weathers, menstrual changes. Area supplied by trigeminal nerve is typically involved and is found



Dermatology commonly in people of Japanese descent. Eyes and CNS may also be involved. '99er'-Keloids: is an overgrowth of scar tissue after an injury and is most frequently seen in blacks. It is classically found on upper back, chest and deltoid area. It is treated with intralesional steroids. If it fails or is contraindicated, scalpel/laser excision is next step. Cryosurgery if used, may lead to hypopigmentation. '99er'-Tattoo- removal may be by lasers which lead to scar mark, discoloration, or dermabrasion. '99er'-Nummular eczema- is characterized by coin shaped lesions, which are covered by uniform, scaly crust that may or may not itch. It is usually seen in adults with dry skin. It only requires symptomatic treatment of pruritus, if severe, as the lesion resolves spontaneously.



207



'99er'-Pearly penile papaules- are pearly white, domeshaped papules occurring circumferentially on the coronal margin and sulcus of glans penis. Usually present around the age of 20-30s. Patient might be concerned that it is condylomata or might have been referred as treatment resistant veneral warts. This is not an uncommon finding and no treatment is required. '99er'-Arsenical keratoses- is due to long-term ingestion of inorganic trivalent form of arsenic. Typical findings are skin and nail changes, such as punctuate hyperkeratosis of palms and soles, 'raindrop' hyperpigmentation, Mees lines (transverse white striae on finger nails), and exfoliative dermatitis. Patient may complain of sensory and motor neuropathy. High intake of arsenic in water may also lead to 'blackfoot disease' (a gangrenous condition). These patients are more prone to deveop basal cell carcinoma.



Chapter
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Miscellaneous Topics



OBESITY Obesity is present when BMI is > 30 kg/m2. Once obesity is identified in a patient, the next step is to determine if it is secondary to any underlying pathologic condition. Most common causes of secondary obesity are: • Hypothyroidism • Cushing syndrome • Genetic conditions In women it can be seen in patients suffering from SteinLeventhal syndrome. Obesity is associated with an increased risk for development of diabetes, hypertension, CAD, cholelithiasis, osteoarthritis, some cancers, and pulmonary dysfunction. Patients with BMI > 27 kg/m2 should be encouraged to lose weight. Active therapeutic internventions are needed for all patients with BMI > 30/m2. Treatment options include: • Decreasing calorie intake/ increase expenditure with behavioral modification. An aggressive approach may include restricting daily calorie to < 800 kcal and protein < 1 g/kg body weight and is monitored by a medical specialist for any adverse effects. • Pharmacological treatment with serotonin reuptake inhibitor Sibutramine is recommended by FDA. Some patients may develop hypertension.



Erectile Dysfunction (ED) ED is divided into organic and psychogenic impotence. Common causes are: • Diabetes is a well-recognized risk factor and probably involves both vascular and neurogenic mechanisms. • Cigarette smoking • Vascular diseases include atherosclerosis, peripheral vascular disease, myocardial infarction, and arterial hypertension • Drugs like β-blockers, clonidine, anticholinergics, CNS depressants, and TCAs. • Endocrinopathies like thyroid disease, hyperprolactinoma, pituitary or gonadal diseases.



• Prostatic surgery • Neurological disorders like stroke, neuropathies, multiple sclerosis • Peyronie’s disease • Trauma Psychological impotence is sudden in onset, but patient have normal early morning or nocturnal penile tumescence (diagnosis clincher) whereas those with organic cause do not.



Treatment The first step in the management of erectile dysfunction (ED) is taking a thorough sexual, medical, and psychosocial history. Phosphodiasterase-5a inhibitor – Sildenafil is the mainstay of impotence treatment. Side effects include headache, decrease in α and flushing. Patients on sildenafil should not take. Behavioral therapy is helpful in patients suffering from depression or anxiety. Testosterone is given for hypogonadism.



Benign Prostatic Hypertrophy It is a noncancerous enlargement of the prostate gland that leads to urinary bladder outlet obstruction and urinary retention. Its incidence increases with age.



Clinical Features Patient presents with typical complains of urgency, frequency, decreased size and force of stream of urine, incomplete emptying leading to overflow icontinence and nocturia. It presents as firm, rubbery, smooth surface on digital rectal examination in contrast to rock hard areas in prostatic cancer.



Diagnosis Check UA for infection or hematuria. PSA levels are increased in majority of patient. They are not diagnostic but are used as a marker to follow up prostate cancer treatment. No precise screening recommendations are still in place for prostate tumor.



Miscellaneous Topics



Treatment Avoid drugs like antihistamines, anticholinergics and narcotics. Drug therapy that is useful include α blockers
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like terazosin, 5α-reductase inhibitors like finasteride. Surgery is considered if medical therapy is not satisfactory. TURP is the surgery of choice, except when gland is>75 g when open surgery is preferred.



CANCER SCREENING Table 12.1 Cancer



Recommendations



Breast



Monthly self examination, annual exam by physician. Mammography each year after age 40-50 or earlier if there is positive family history at younger age



Cervical



Annual Pap smear after age of 18 or at onset of sexual history. After three consecutive normal Pap smears, the screening interval can be →to every 3 years



Colon



Hemoccult annually, flexible sigmoidoscopy every 3-5 years and colonoscopy every 10 years after >50 years of age. If a first degree relative has colon cancer than begin screening at 40 or 10 years younger than the age at which relative was diagnosed, whichever is first.



Herbal Drugs These are drugs that are not recommended by FDA but are popularly used in some ethnicities and particular regions. Table 12.2 Drug



Indication



Adverse effect



Saw palmetto



Benign hypertrophy of prostate



Hypertension



Kava



anxiety and insomnia



Liver injury. Kava taken with alcohol, BDZ or other sedative-potentiates their effect.



Gingko (antioxidant)



Mild memory loss, dementia, PVD, muscular Bleeding degeneration. Increases cerebral blood supply.



Garlic



Hypercholesterolemia



Bleeding and platelet dysfunction



St. john’s wort



Depression



GI distress, fatigue, dizziness, dry mouth. In long term use, it may cause anorgasmia, urinary frequency and swelling. Photosensitization in HIV positive patients.



Aristolochic acid



Chinese weight loss medications



Fulminant tubulointerstitial disease



Ginseng



Anti stress, aphrodisiac.



Steven Johnson syndrome and psychosis.



Aconite



In witch craft



Cardiotoxicity



Horse chest nut



venous insufficiency/chronic venous stasis



Inhibits platelet aggregation and leads to bleeding in patients already on anti coagulation.



COMMON DRUGS AND THEIR ADVERSE EFFECTS Table 12.3 Drugs



Adverse effects



Acetaminophen Phenytoin Bupropion Aspirin Trazodone



Liver toxicity (in high doses) Folate deficiency, teratogen, hirsutism Seizures GI bleeding, hypersensitivity Priapism Contd...
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Contd... Drugs



Adverse effects



Cyclophosphamide Bleomycin HMG CoA reductase inhibitors Isotretinoin ACE inhibitors Isoniazid Clofibrate Penicillin Opiates Demeclocycline Lithium Methoxyflurane Minoxidil Halothane Local anesthetic Clindamycin Amiodarone Valproic acid Cyclosporine Thioridazine Heparin Vancomycin Sulfa drugs Tetracyclines Quinolones Quinine Morphine SSRIs Chloramphenicol Doxorubicin Busulfan Hydralazine Procainamide Oxytocin Aminoglycoside Clozapine MAO inhibitors Vincristine Zidovudine DDI Methyldopa Succinylcholine Warfarin Digitalis Acetazolamide Trimethadione Cisplatin Chlorpropamide Niacin Ethambutol Metronidazole



Hemorrhagic cystitis Pulmonary fibrosis Liver and muscle toxicity Terrible teratogen Cough Vitamin B deficiency, lupus, liver toxicity Increased GI neoplasms Anaphylaxis, rash with EBV SIADH Diabetes insipidus Diabetes insipidus, thyroid dysfunction Diabetes insipidus Hirsutism Liver necrosis, malignant hyperthermia Seizures Pseudomembranous colitis* Thyroid dysfunction Neural tube defects in offspring Renal toxicity Retinal deposits, cardiac toxicity Thrombocytopenia, thrombosis Red man syndrome Allergies, kernicterus in neonates Photosensitivity, teeth staining in children Teratogen (cartilage damage) Cinchonism (tinnitus, vertigo) Sphincter of Oddi spasm Anxiety, agitation, insomnia Aplastic anemia, gray-baby syndrome Cardiomyopathy Pulmonary fibrosis, adrenal failure Lupus Lupus SIADH Hearing loss, renal toxicity Agranulocytosis Tyramine crisis (cheese, wine) Peripheral neuropathy Bone marrow suppression Pancreatitis, peripheral neuropathy Hemolytic anemia (Coombs positive) Malignant hyperthermia Necrosis, teratogen GI and vision changes, arrhythmias Metabolic acidosis Terrible teratogen Nephrotoxicity SIADH Skin flushing, pruritus Optic neuritis Disulfiram-like reaction with alcohol
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DISEASES AND DIAGNOSTIC TESTS Table 12.4 Condition



Screening test



Confirmatory (if required)



Aortic aneurysm/dissection/tear Carotid stenosis Chest trauma Chest mass Pneumonia Pulmonary embolism



CT with contrast Duplex/MRA CXR* CXR CXR V/P scan



Angiography Angiography CT with contrast CT with contrast



Hemoptysis Brain tumor Multiple sclerosis Skull fracture Head trauma Intracranial hemorrhage Acute stroke Unknown GI bleeding Upper GI bleed (hematemesis, PUD) Lower GI bleed Bowel perforation Esophageal tear Esophageal obstruction Intestinal obstruction Abdominal trauma Cholelithiasis Choledocholithiasis Cholecystitis Appendicitis Diverticulitis Hematuria Nephrolithiasis Hydronephrosis Fracture Bone metastasis Arthritis Osteomyelitis



CXR MRI/CT with contrast MRI with contrast CT CT without contrast CT without contrast CT without contrast Nuclear tag scanning Upper barium series or endoscopy Barium enema or endoscopy AXR# Gastrografin imaging or endoscopy Barium study or endoscopy AXR CT with contrast Ultrasound Ultrasound Ultrasound AXR, then ultrasound/CT with contrast CT with contrast CT CXR, IVP Ultrasound/CT X-Ray Bone scan X-Ray X-Ray



* Chest X-ray # Abdominal X-ray



CT with contrast/Pulmonary arteriography CT with contrast/bronchoscopy



Endoscopy Endoscopy Laparoscopy/CT Endoscopy Endoscopy CT with contrast Laparoscopy ERCP HIDA scan Laparoscopy Cystoscopy CT without contrast



Bone scan/MRI
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Index A Acanthosis nigricans 198 Accelerated hypertension 88 Acetylcholine antibody test 186 Achalasia 128 Acid-base disturbances 80 Acne 205 Acquired immunodeficiency syndrome 37 Acral erythema 192 Acromegaly 153 Actinic keratoses 198 Acute COPD exacerbation 102 Acute coronary syndromes 60 Acute glomerulonephitis 84 Acute infective endocarditis 35 Acute kidney injury 81 Acute pancreatitis 141 Acute pericarditis 36, 69 Acute renal failure 81 Acute respiratory distress syndrome 107 Acute suppurative thyroiditis 166 Acute viral hepatitis 26 Addison disease 158 Adenocarcinoma 108 Adrenal androgen excess disorders 157 Adrenal gland disorder 156 Adrenal hypofunctioning disorders 158 Adrenal insufficiency 158 Adult polycystic kidney disease 89 AIDS dementia complex 176 Albinism 201 Alcoholic liver disease 143 Allergic bronchopulmonary aspergillosis 22 Allergic interstitial nephritis 83 Alopecia areata 206 Alport’s syndrome 85 Aminoglycosides 186 Amyotrophic lateral sclerosis 187 Anaplastic carcinoma 165 Anemia 110 Anemia of chronic disease 113 Angioedema 190 Ankle-brachial index 58 Ankylosing spondylitis 51



Anosmia 161 Anterior pituitary disorder 152 Anterior spinal artery infarct 180 Aortic dissection 56 Aplastic anemia 124 Arsenical keratoses 207 Arteriovenous malformation 189 Asbestosis 104 Asteatotic dermatitis 202 Asthma 98 clinical features 99 diagnosis 99 long-term control treatment 100 quick relief drugs 100 Asystole 1 Ataxic hemiparesis 173 Atelectasis 97 Atopic dermatitis 202 Atrial fibrillation 72 Atrial flutter 72 Auto-immune disease 200 hemolytic anemia 117 polyglandular syndrome 169



B Bacterial infections 194 Bacterial pyelonephritis 31 Barrett esophagus 131 Basal cell carcinoma 200 Basic life support 1 Benedict syndrome 172 Benign paroxysmal positional vertigo 185 Benign prostatic hypertrophy 208 Berger’s disease 85 Biliary cirrhosis 144 Bisphosphonates 168, 170 Bladder carcinoma 91 Boerhaave syndrome 130 Bone and joint infection 32 Botulism 187 Brain abscess 15 Brain dead 174 Breath hydrogen test 138 Bronchiectasis 102 Bronchitis 19



Bronchogenic carcinoma clinical features 108 diagnosis 109 treatment 109 types 108 Brudzinski sign 14 Bullous pemphigoid 203, 204 Burns 5



C Calcific aortic stenosis 35 Calcium oxalate stones 133 Cancer screening 209 Candidal infection balanitis 194 candidiasis 193 folliculitis 194 leukoplakia 194 paronychia 194 vaginitis 194 Carbohydrate metabolism disorder 147 Carbuncle 195 Carcinoid syndrome 135 Cardiac emergencies 1 Cardiac enzymes 61 complications 63 management 62, 63 Cardiac tamponade 69 Carditis 34 Celiac disease 139 Cellulitis 195 Central nervous system infections 13 Central sleep apnea 108 Cerebrovascular accident 172 clinical features anterior cerebral artery 172 major blood vessels 172 middle cerebral artery 172 posterior cerebral artery 172 diagnosis 173 treatment 174 Charcot-Marie-tooth disease 188 Chronic bronchitis (blue bloaters) 100, 101 Chronic obstructive pulmonary disease 100
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Chronic pancreatitis 139 Chvostek sign 170 Cirrhosis 143 Cluster headache 178 CNS malignancy 187 Coagulopathy 119 Coarctation of aorta 56 Colon cancer 136 Coma 174 diagnosis 175 diagnosis of brain death 175 differential diagnosis 174 treatment 175 Common drugs and their adverse effects 209 Common opportunistic infections 38 Congenital adrenal hyperplasia 157 Congestive cardiomyopathy 67 Congestive heart failure 35, 64 Conn syndrome 157 Constructive pericarditis 69 Contact dermatitis 202 Coronary artery disease 56 Critical illness 188 Cushing syndrome 156 Cutaneous candidiasis 194 Cystic fibrosis clinical features 95 diagnosis 96 treatment 96 Cystitis 29



D Dawson’s fingers 184 Daytime somnolence 107 Decubitus ulcer 205 Delirium 175 tremens 12 Dementia 175, 176 pugilistica 176 with lewy bodies 176 Denture sore mouth 194 Dermatophytosis 193 Desmopressin 120 Desmopressin acetate 119 Diabetes insipidus 154 Diabetes mellitus 147 acute complication 149 classification 147 gestational diabetes mellitus 148 latent autoimmune diabetes 148 maturity-onset diabetes of the young 147 metabolic syndrome 148 pre-diabetes 148 clinical features 148



diagnosis 148 management 148 Diabetic foot 151 Diabetic ketoacidosis 149 Diaper rash 194 Diarrhea 24, 135 DiGeorge syndrome 169 Dilated cardiomyopathy 67 Diseases and diagnostic tests 211 Diseases of the posterior pituitary lobe 154 Disseminated intravascular coagulation 121 Diverticular disease 140 Diverticulitis 140 Diverticulosis 140 Dizziness 185 Dressler syndrome 64 Drowning 7 Drug induced skin reactions 192 Dysarthria-clumsy hand syndrome 173



E Ecthyma gangrenosum 196 Electric burns 6 Emphysema (pink puffers) 100, 101 Encephalitis 15 End organ oxygen delivery 95 End-stage renal disease (ESRD) clinical features 86 complication of dialysis 87 treatment 87 Enlargement of thyroid gland 162 Epstein- Barr virus 125 Erectile dysfunction 208 Erysipelas 195 Erythema multiforme 191 nodosum 192 Erythrodysesthesia 192 Esophageal cancer 128 Esophagitis 129 Esophagus disorders 128 Essential hypertension 87



F Familial adenomatous polyposis 137 Fat malabsorption 139 Fatigue 144 Fixed drug reaction 190 Fluid and electrolyte disorders 77 Focal segmental glomerulonephritis 86 Folic acid deficiency 114 Follicular carcinoma 165 Folliculitis 195



Frontotemporal dementia 176 Frost bite 7 Fungal infections 193 Furuncle 195



G Gardner syndrome 165 Gastroesophageal reflux disease 130 Gastrointestinal bleeding 137 Gastrointestinal infections 24 Generalized seizure 181 Genital infection 28 Genitourinary tract infection 29 Genitourinary tumor 91 GIT bleeding 120 Glasgow coma scale 4 Glomerular diseases 84 Glucose-6-phosphate dehydrogenase deficiency 116 Gluten-sensitive enteropathy 139 Goodpasture syndrome 84 Gout 50 Grand mal epilepsy 181 Guillain-Barré syndrome 178



H Hair diseases 206 Hand-foot-and mouth disease 17 Hashimoto thyroiditis 166 HBV antigens and antibodies 28 Head and neck infection otitis externa 16 otitis media 16 pharyngitis 17 sinusitis 17 Headache 177 Heat disorders 6 Hemaphilia A and B 120 Hemochromatosis 145 Hemolytic anemia 115 Hemolytic uremic syndrome 118 Hepatocellular carcinoma 145 Hereditary nonpolyposis colorectal cancer 136 Hereditary polyposis syndromes 137 Hereditary spherocytosis 116 Herpes zoster oticus 186 Histamine headache 178 Hodgkin disease 125 Huntington’s disease 183 Hürthle cell carcinoma 165 Hydatid disease 40 Hyperaldosteronism 157 Hypercholesterolemia 57 Hyperfunctioning disorder 156



Index Hyperkalemia 79 Hypernatremia 78 Hyperosmolar nonketotic coma 150 Hyperparathyroidism 167 Hyperprolactinemia 152 Hypersenstivity reaction 190 Hypertension 87 Hypertensive emergency 87 Hypertensive urgency 87 Hyperthyroidism 161 Hypertrophic cardiomyopathy 67 Hypoglycemia 152 Hypogonadism 160 Hypokalemia 79 Hyponatremia 77 Hypoparathyroidism 169 Hypopituitarism 154 Hypothermia 6 Hypothyroidism 163 Hypoxia 95



I Idiopathic hypogonadotropic hypogonadism 161 Idiopathic intracranial hypertension 188 Idiopathic polyneuropathy 178 Idiopathic pulmonary fibrosis 103 Idiopathic thrombocytopenic purpura 118 IgA nephropathy 85 Immunologic reaction mechanisms 190 Impetigo 194 Infective endocarditis 34 Inflammatory bowel disease 133 Inflammatory myopathies 53 Influenza 18 Insulinoma 152 Interstitial lung disease 103 Intertrigo 194 Iron deficiency anemia 111 Irritable bowel syndrome 134



J Jock itch 193 Joint disease 46 Juvenile myoclonic epilepsy 181



K Kallmann syndrome 161 Kaposi sarcoma 200 Kartagener syndrome 102 Keloids 207 Keratoacanthoma 200 Kernig sign 14 Kimmelstiel-Wilson nodes 150



Klinefelter syndrome 161 Kussmaul respiration 149



L Labrynthitis 185 Lactose intolerance 138 Lacunar stroke 173 Lambert-Eaton syndrome 186 Large-cell carcinoma 108 Lennox-Gastaut syndrome 181 Leukemia 121 acute lymphocytic 122 acute myelogenous 121 chronic lymphocytic 123 chronic myelogenous 122 polycythemia vera 123 Leukocytoclastic vasculitis 192 Lewy body disease 176 Lichen planus 203 Lipoid nephrosis 85 Liver diseases 120, 143 Locked in syndrome 172 Lou Gerrig’s disease 187 Lower back pain 52 Lower extremity disease 58 Lung abscess 19 Lung infection 19 Lyme disease 40 Lymphocytic thyroiditis 167 Lynch syndrome 136



M Macrocytic anemia 114 Malabsorption syndromes 138 Malignant diseases 199 Malignant hypertension 88 Mallory-Weiss syndrome 130 Marchiafava-Micheli syndrome 117 Marcus Gunn pupil 184 Marjolin ulcer 199 Medullary carcinoma 165 Megaloblastic anemia 114 Melanoma 199 Melasma 201 Membranoproliferative glomerulonephritis 86 Membranous nephropathy 85 Méniére disease 185 Meningioma 187 Meningitis 13 diagnosis 14 etiological agents aseptic 13 fungal 13 tuberculous 13
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principle in treatment 14 signs 14 Mesenteric disease 58 Microcytic anemia 111 Microcytic hypochromic anemias 112 Migraine 177 Migrainous neuralgia 178 Minimal change disease 85 Mitral valve prolapse 35 Molluscum contagiosum 197 Monoclonal gammopathy of uncertain significance 125 Morbilliform rash 190 Multifocal atrial tachycardia 71 Multiple myeloma 124 Multiple sclerosis 184 Myasthenia gravis 186 Mycoplasma 191 Myocardial disease 67 Myocardial infarction clinical features 61 diagnosis 61 Myocarditis 36



N Necrotizing fasciitis 195 Neoplasia of the thyroid 164 Nephriotic syndrome 85 Nephrolithiasis 89 Nephropathy 150 Neuropathy 150 Neutropenic fever 41 Nikolsky sign 192 Nil disease 85 Non-Hodgkin lymphoma 126 Normal pressure hydrocephalus 176 NSAIDs induced nephropathy 84 Nummular eczema 207 Nystatin 194



O Obesity 208 Obstructive disease 98 Obstructive sleep apnea 107 Ogilvie intestinal pseudo-obstruction 108 Olivopontocerebellar atrophy 183 Oncocytic carcinoma 165 Onychomycosis 193 Oral candidiasis/thrush 194 Orphan annie eye 165 Osteoarthritis 49 Osteomyelitis 32 Osteonecrosis 171 Osteoporosis 170
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P Pancoast tumor 108 Pancreatic cancer 142 Papillary carcinoma 164 Papillary muscle dysfunction 63 Paraneoplastic syndromes 108 Parathyroid gland disorders 167 Parinaud’s syndrome 189 Parkinson disease 182 Paronychia 196 Paroxysmal nocturnal hemoglobinuria 117 Paroxysmal supraventricular tachycardia 71 Partial seizure 181 Pauci-immune glomerulonephritis 85 Pearly penile papaules 207 Pediculosis 196 Pellagra 135 Pemphigus vulgaris 203, 204 Peptic ulcer disease 131 Pericardial disease 69 Pericarditis 64 Perilymphatic fistula 186 Perinephric abscess 31 Peripheral vascular disorder 58 Peroneal muscle atrophy 188 Petit mal epilepsy 181 Peutz-Jeghers syndrome 137 Pharmacology 93 Pharyngitis 17 Phenytoin toxicity 188 Pheochromocytoma 159 Pick’s disease 176 Pigmentation disorder 200 Pituitary gland 152 Pityriasis rosea 203 Plasma cell disorders 124 Plasmapheresis 186 Pleural effusion 96 Plummer-Vinson syndrome 112 Pneumoconiosis 104 Pneumonia 19 clinical features 20 diagnosis 21 treatment 22 Pneumothorax 97 POEMS syndrome 189 Polycythemia vera 123 Polyposis and cancer syndromes 136 Polysomnography 108 Porphyria cutanea tarda 204 Post infarction ischemia 63 Posterior spinal infarction 180 Postinfectious glomerulonephritis 84 Postrenal AKI 82



Pregnancy and cardiovascular system dysfunction 74 Pressure sores 205 Primary hyperparathyroidism 168 Progressive disease 184 Prostate carcinoma 92 Prostatitis 32 Prosthetic valves 65 Pruritus 144, 193 Psammoma bodies 165 Pseudogout 51 Pseudohypoparathyroidism 169 Pseudoporphyria 192 Pseudotumor cerebri 187 Psoriasis 201 Psoriatic arthritis 201 Pulmonary embolism clinical features 105 diagnosis 106 treatment 106 Pulmonary function test 94 Pulseless electrical activity 1 Pupillary reflex 4 Pure motor hemiparesis 173 Pure sensory stroke 173 Pyoderma gangrenosum 196



R Radiation injury 7 Rate and rhythm disturbances 70 Reactive arthritis 51 Reidel thyroiditis 167 Relapsing-remitting disease 184, 185 Renal cell carcinoma 91 Renal tubular acidosis 81 Restrictive cardiomyopathy 68 Retinopathy 150 Rheumatoid arthritis 47 clinical features 48 diagnosis 48 treatment 48 Rhino-phyma 206 Rosacea 206



S Sarcoidosis 103 Scabies 196 Schwannoma acoustic neuroma 185 Sclerosing cholangitis 145 Seborrheic dermatitis 202 Seborrheic keratoses 198 Secondary hyperparathyroidism 168 Secondary hypertension 89 Seizure and epilepsy 181 Septic arthritis 33



Septic embolization 35 Sexually transmitted diseases 28 Sheehan syndrome 158 Shy-Drager syndrome 183 Sickle cell disease 115 Sideroblastic anemia 113 Silicosis 105 Sinus bradycardia 70 Sinus tachycardia 71 Sinusitis 17 Sjögren syndrome 46 Sleep apnea 107 Smoking cessation 101 Solitary pulmonary nodule 96 Spinal cord compression 180 Spinal cord diseases 179 Spinal infarcts 179 Spondyloarthropathies 51 Squamous cell carcinoma 108, 199 Status epilepticus 181 Stein-leventhal syndrome 208 Subacute combined degeneration 180 Subacute infective endocarditis 35 Subacute thyroiditis 166 Subarachanoid hemorrhage 4 Superior vena cava syndrome 108 Supranuclear palsy 183 Supraventricular arrhythmias 71 Sweet syndrome 193 Syndrome of inappropriate secretion of ADH 155 Syndromes associated with colon cancer 137 Syphilis 28 diagnosis 29 treatment 29 Syringomyelia 179 Systemic lupus erythematosus 44 clinical features 44 diagnosis 44 treatment 45 Systemic mastocytosis 191 Systemic sclerosis 45 clinical features 45 diagnosis 46 treatment 46



T Tattoo 207 Telogen effluvium 206 Tension type headache 178, 177 Tertiary hyperparathyroidism 169 Tetanus prophylaxis 42 Thalamic pain phenomenon 173 Thalamic stroke 173 Thalassemia 112



Index Thallium scan 62 Thermal injuries 5 Thrombolytic therapy 62 Thyroid carcinomas 164 Thyroid gland dysfunctions 161 Thyroid nodule 165 Thyroid storm 163 Thyroiditis 166 Tinea capitis 193 Torsade de pointes 73 Toxic shock syndrome 196 Toxicology 8 Toxidrome 9 Transient ischemic attach 174 Transverse myelitis 179 Traumatic brain injury 3 Thrombotic thrombocytopenic purpura 118 Trichinosis 40 Tricuspid valve 35 Tropical sprue 140 Trousseau sign 170 Tuberculosis 22 clinical features 23 diagnosis 23



screening and latent TB 24 treatment 23 Tympanometry 16



U Ulceration 199 Unstable angina 60 Urethritis 31 Urine osmolarity 78 Urticaria 190 pigmentosa 191



V Valvular heart disease 65 Vasculitis 35 Vasculitis syndromes 53 Vegetative state 188 Ventricular arrhythmias 72 Ventricular fibrillation 73 Ventricular septal rupture 63 Vertebral artery dissection 173 Vertigo 185 Vestibular neuronitis 186



Visual hallucinations 176 Vitamin B12 deficiency 114, 180 Vitamin K deficiency 120 Vitiligo 200 Von Willebrand disease 119



W Wallenberg syndrome 173 Warts 197 Weber syndrome 172 West syndrome 181 Whipple disease 140 Widespread blisters 191 Wilson disease 146, 183 Wolff-Parkinson-White (WPW) syndrome 74



X Xanthelesmas 57 Xanthomas 57



Z Zollinger-Ellison syndrome 132
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