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PREFACE This manual serves as a guide to certain administrative and management protocols on a variety of routine and emergency situations in the Department of Paediatrics at Paarl Hospital. Every effort has been made to ensure that the information in this manual is correct. However, the authors do not warrant that the information contained in this booklet is complete and shall not be liable for any damages incurred as a result of its use. Feel free to visit our Paarl Hospital Paediatric website (www.paarlpaeds.org) for updated versions of this book and many more useful templates, National Paediatric Guidelines, growth charts and more information concerning our paediatric department in general. No part of this book may be produced or transmitted in any form or by any electronic or mechanical means, including photocopying and any information storage and retrieval system, without written permission from the editor. Feel welcome to contact the editor for any further suggestions to improve this protocol book. Produced by Department of Paediatrics and Child Health Paarl Hospital, Western Cape Edited by Dr JR Murray. MB ChB, MMed Paed (Stell), FCPaed (SA), DCH (SA) Main Contributors Dr SK van Zyl. MB ChB, FCPaed (SA), Cert Neonatol (SA), DCH (SA) Dr KHE von Delft. BSc Chem &Physiology (Stell), MBChB, MMed Paed (Stell) Correspondence to: [email protected] Department of Paediatrics and Child Health Paarl Hospital, Western Cape C/o Berg River Boulevard & Hospital Street Private Bag x 3012, Paarl, 7621 Tel: 021 860-2500 Fax: 021 860-2603
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EMERGENCIES Newborn Resuscitation Algorithm



© Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014



Page 5



Paediatic Advanced Life Support
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MANAGEMENT OF CIRCULATORY SHOCK IN GASTROENTERITIS



20ml/kg



20ml/kg
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Severe Anaphylactic Reactions



0.02mg/kg (Max 1mg)
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Management Of Status Epilepticus
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POISONING Always think of ingestion in any child with sudden onset of altered level of consciousness or displaying any symptoms of the presentation listed below. Always ask what drugs/medications are available in the house. And remember recreational drugs too. If the possibility of ingestion was remote, only observation is necessary. Clinical presentation can be divided into ‘toxidromes”: Cholinergic: salivation, lacrimation, urination, defecation, diarrhoea , vomiting, bronchorrhoea, bradycardia Salicylism: tachypnoea, metabolic acidosis, agitation, coma, seizures Anticholinergic: fever, ileus, flushing, tachycardia, urinary retention, dry/warm skin, blurred vision, mydriasis (dilated pupil), coma, hallucinations, seizures Sedative-hypnotic toxidrome: obtundation or coma, with normal vital signs Opiates: altered (decreased) mental status, miosis, respiratory depression, bradycardia, decreased bowel sounds, hypothermia Dystonic reaction: torticollis, opisthotonus, intermittent spasm tongue thrusting Sympathomimetic toxidrome: hypertension, tachycardia, hyperthermia, agitation, diaphoretic skin, and dilated pupils (sympathomimetic toxidrome resembles anticholinergic toxidrome)–flight and fright response Toxic alcohols: metabolic acidosis, increased osmolar gap, visual disturbances (methanol), renal failure (ethyleneglycol), convulsions, hypoglycaemia, depressed level of consciousness (alcohol) General principles: A. Stabilization: ABC including GCS score, manage secretions, O2, iv line, HGT B. Decontamination: (only do decontamination if there is the risk of toxicity) GASTRIC LAVAGE Gastric lavage is contraindicated if a corrosive substance or volatile hydrocarbon has been ingested. Gastric lavage should not be considered unless a patient has ingested a potentially life-threatening poison and the procedure can be under taken within 60 minutes of ingestion. (Gastric lavage may be contraindicated in an unconscious patient unless the airway is protected.) ACTIVATED CHARCOAL NB the following substances are NOT absorbed by activated charcoal: All alcohols, hydrocarbons, metals (eg iron or lead), minerals (eg sodium) Dose of activated charcoal: 6years,20-50gin 100-300mlwater WHOLE BOWEL IRRIGATION Large volumes of polyethelene glycol solution (indications include iron, lithium, lead, or sustained release or enteric-coated drugs). Dose of polyethylene glycol electrolyte solution: 30ml/kg Rate in children:0.5L/hror2L/ hr for adolescents) Treatment continued until rectal effluent is clear. C. Emesis (with ipecacuanha) is now no longer recommended and should not be used. D. Use an antidote if available. E. Call Tygerberg Poison Info Centre 24hrs: (021) 931-6129 for expert help. F. For treatment of specific substance (e.g. paracetemol charts) see back of SAMF.
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INTUBATION AND VENTILATION GUIDELINES INDICATIONS: Normal arterial blood gas values: (mmHg ≈ kPa X 7.5)  Respiratory arrest / severe apnoea. pH = 7.35 - 7.45 PaO2 = 10 - 13kPa  Impending hypoventilation: PaCO2 = 4.5 - 6kPa HCO3 = 22 - 26 Rising PaCO2 > 7.5kPa Clinically getting tired Inappropriately low respiratory rate, poor respiratory efforts, gasping respiration.  Failure of arterial oxygenation: Cyanosis (Saturations 3kg Size 3.5 ETT ET tube length Child: (Age/2) + 12 (oral intubation) Neonate: Weight (kg) + 6 ET tube length Child: (Age/2) +15 (nasal intubation) Neonate: Weight (kg) + 7 STARTING VENTILATION Type of ventilation: SIMV: Synchronized intermittent mandatory ventilation Oxygen: Start high and wean down. Aim for Sats > 90%. Oxygen flow rate ≥8 liters/min. Rate of breathing (RR): Start at 30-40bpm ( 6 0 bpm in neonates) Inspiratory time (Ti): 0.4-0.5 sec ( 0.4 in neonates) I:E Ratio 1:2 - 1:1.5 (will change by setting Rate and Ti) Peak Inspiratory Paediatrics 20-25cmH2O and Neonates 18-20cmH2O Pressures (PIP): Check if adequate chest wall movement. Increase if poor expansion and cyanotic. Positive End Exp 4-5cmH2O. Can increase if cyanosis due to atelectasis, collapse, other causes. Pressure (PEEP): Tidal Volume (Vt): Aim for 5-10ml/kg if no tube leaks (don’t forget leaks and dead space) There are different types of ventilation. In children and neonates SIMV is preferred, which gives synchronized pressure limited ventilation and support. Note that both children and their mothers are © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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distressed during ventilation. In children, suitable sedation and pain control (e.g. morphine or midazolam infusions) must be considered. In older children and mothers need clear explanation and support. VENTILATOR SETTINGS & BLOOD GASES What will change in settings have on ventilation? Setting Effect on PaCO2 Effect on PaO2 ↑ No Change ↑ FiO2 ↓ ↑ Rate (IMV) Minimal ↑ ↓ ↑ ↑ PIP ↑ ↑ ↑ PEEP Cynoses: Increase the FiO2, PEEP, PIP and IT. Increase rate may help. High CO2: Increase the Rate, PIP. Decrease PEEP. Check for effective ventilation. WHAT TO CHECK FOR IF VENTILATING POORLY (DOPES!!) D: Displaced ETT. Check position. Check chest movement. O: Obstructed ETT. Suction tube. Listen for air entry in chest. P: Pneumothorax. Check for equal chest movement, percussion and air entry. E: Equipment failure. Check equipment and ventilator settings. S: Sedation. Ensure not fighting the ventilator. Sedate adequately. If in doubt, ventilate manually with Ambu-Bag. If above is cleared, also consider pulmonary hypertension, severe atelectasis or collapse, severe lung disease, systemic hypotension and others. WHEN TO STOP VENTILATION A. When the child is healing: Ventilation usually no longer required when:  Inspired oxygen 


When Child is Brain Death. Absent brain stem function. Fixed dilated pupils or mid-size pupils. Absent oculo-vestibular response to cold water into both ears alternately.  Absent corneal / pharyngeal responses.



  



Apnoea in presence of elevated PaCO2 (off ventilator 10-15min after pre-oxygenation) Absent oculocephalic reflex (doll’s eye reflex) Absent cerebral function.



In Absence of the following:  Treatable metabolic derangement.  Hypothermia.  Cardiovascular shock.  Drug intoxication.  Neuromuscular blockade.  Decorticate / decerebrate posturing
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RESPIRATORY SYSTEM ACUTE SEVERE ASTHMA 1. Oxygen by face mask, nebuliser or nasal catheter. 2. Bronchodilators Measure peak flow before and after treatment If oxygen needed, give by nebuliser. Use flow rate of at least 6 liters/min a. Salbutamol or Fenoterol (ventolin or berotec) 2 ml + 2 ml saline b. Ipratropium bromide (atrovent) 1 ml + 3 ml saline c. Or mix them together B:A:S 2:1:1 d. If not requiring oxygen use metered dose inhaler + spacer. 5 Puffs given one at a time, shake before each puff, allowing 10 breaths for each puff. Repeat salbutamol or fenoterol after 20 mins or as often as required. Give ipratropium bromide 4-6 hourly. 3. Steroids: Prednisone 2mg/kg PO stat and daily for 5-10/7 or hydrocortisone 8mg/kg/iv stat and 2mg/kg/dose iv 6h if severe 4. Salbutamol IV loading dose 0.5 mcg/kg, followed by 0.2 mcg/kg/minute. Under supervision of a paediatrician. The dose may be increased by 0.1 mcg/kg every 15 minutes to a maximum of 4 mcg/kg/minute. 5. Aminophyllin 6mg/kg iv over 20-30minutes followed by infusion at 1mg/kg/hr iv till better if patient in extremis. 6. Magnesium Sulphate 75mg/kg iv over 20 minutes in extreme cases and repeat prn q4-6h 4 times if no response to hydrocortisone or very severe asthma attack If danger signs are present, call consultant urgently - Child can’t speak - Restlessness - Tachycardia > 150 - Tachypnoea > 40 or Bradypnoea - Silent chest - Tired patient, drowsy - Hypoxia, restless or fighting - No response to treatment - Peak flow < 60 % of expected - Palpable pulses paradoxus



CHRONIC ASTHMA Asthma is recurrent reversible lower airways obstruction (air trapping) in any age child. You thus have to demonstrate a bronchodilator response. Perform and record the results of a bronchodilator response test. It is less common in younger children but can be diagnosed in infants less than 1 year of age. History is vital - night cough - exercise cough - atopy/eczema/known triggers - family history/cigarette exposure - recurrent LRTI or wheezing
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Classify Asthma according to severity: Infrequent asthma: less than one acute exacerbation in 4–6 months Persistent asthma: mild, moderate or severe Classification of asthma severity presenting for the first time on no treatment Criteria Mild Moderate Severe treatment Day Time Symptoms 2–4/week > 4/week continuous Night Time Symptoms 2–4/month > 4/month frequent Prior Admission To one previous admission > one previous admission or none Hospital For Asthma admission to ICU PEFR > 80 60–80 < 60



Management - Diagnoses correctly (note differentials of wheezy child) - Identify allergens and reduce exposure - Avoid other known triggers - Education on every visit. Give asthma diary. - Spacer and mask technique and medicine review on every visit (ask moms to bring medicines, pumps and spacer with mask) - Uses PEFR for evaluation and review of children above 5 years old First assess of severity and initiate therapy (see table above) Intermittent asthma - Short acting B2 agonist (Salbutamol: Ventolin/Asthavent) 1-2 puffs (100-200mcg) PRN only Mild persistent asthma - Add budesonide (Budeflam) 100mcg bd Moderate persistent asthma - Add budesonide (Budeflam) 200-400mcg bd Severe persistent asthma - Budesonide 400mcgbd. - Add long acting B2 agonist (Salmeterol: Serevent) 1 puff (25mcg) bd - Refer for additional treatment to allergy clinic Adjust above therapy based on level of control (All children should be controlled)



Characteristics



Daytime symptoms: wheezing, cough, difficulty breathing Limitation of activities Nocturnal symptoms Need for reliever PEFR



Levels of asthma control Controlled Partly controlled (all of the following) (any measure present in any week) 2/week



None None 


Any Any >2/week 


Uncontrolled (≥3 features in any week) >2/week



Any Any >2/week 


For complete management protocols see Guideline For The Management Of Chronic Asthma In Children (Published in SAMJ Dec 2009). Copy in protocol file in doctors office.
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CROUP Not all stridor is acute laryngotracheo-bronchitis (CROUP). Features of croup are: Age 6mo - 2 years of age, previously well child, fully immunised, with preceding upper respiratory tract infection, develops mild fever, barking cough and gradually progressive inspiratory obstruction and is otherwise well. Features of other diagnoses are - < 4 months (underlying congenital abnormality) - Sudden onset severe obstruction (foreign body) - Incomplete immunization (diphtheria) - Dysphagia or sitting forwards (epiglottitis, retropharyngeal abscess) - Systemic toxicity, pyrexial (epiglottitis, peritonsillar or retropharyngeal abscess, Staph Aureus bacterial tracheitis) - Oral ulcers (herpes) or severe oral thrush (Candida infection, consider AIDS) - Aphonia and preceding hoarse voice (laryngeal papillomatosis) - History of previous intubation (post-intubation injury with stenosis) - Repeated episodes (spasmodic croup, anatomical / functional abnormality, gastro-oesophageal reflux) GRADING OF CROUP SEVERITY NOTE: Grade croup only, NOT stridor from other causes. The grading implies a predictable course / prognosis, and other causes of stridor will not behave as predictably as the obstruction from croup. Grade the obstruction, not the noise, as a softer stridor may be due to either resolution OR increasing obstruction with decreased air flow! Severity



Inspiratory obstruction (Stridor)



Grade 1 Grade 2



+ +



Grade 3



+



Grade 4



Expiratory Obstruction (Stridor)



Pulsus paradoxus



+ passive expiration



+ active expiration using abdominal muscles cyanosis, apathy, marked retractions, impending apnoea



+



DIAGNOSIS AND INVESTIGATIONS:  Diagnosis is made clinically  X-ray AP and lateral neck only helpful in excluding other diagnoses (epiglottitis, retropharyngeal abscess, foreign body). It is unnecessary in those who fit the description for viral croup and need not be done routinely. It must never delay institution of emergency treatment.  Routinely check oxygen saturation by pulse oximetry, blood gas is not indicated and is unhelpful  No routine bloods, only if suspect alternative diagnosis to viral croup (Blood culture, FBC in suspected bacterial tracheitis, high fever etc)
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MANAGEMENT Grade 1:  Observe at home Grade 2:  Nebulised adrenaline every 30 minutes until obstruction is relieved  Steroids Prednisone 2mg/kg PO  Keep child as happy as possible as crying aggravates airway obstruction. Encourage parents to stay with child at all times, avoid blood sampling, suctioning, chest physio. Consider sedation only in the extremely agitated child who is compromising themselves, but must be discussed with consultant first. Grade 3:  Require intensive care as they have critical airway obstruction  Nebulised adrenaline continuously,  Try to give steroids intravenously unless placing IV upsets child more  Contact ICU early, will need transfer if no improvement on adrenaline within 1 hour  Will need airway if no better 4-6 hours after steroid administration. Grade4:  Nebulised adrenaline continuously  Emergency intubation or intubation under general anaesthesia if circumstances permit.  Get expert help. Drug Doses and choices:  Nebulised adrenaline = 2 ml of 1:1000 in 2 ml saline with 100% oxygen  Steroids: 2 mg/kg prednisone / prednisolone PO or - 0,6 mg/kg dexamethasone IV (maximum 12 mg) - Repeat daily until grade 1 obstruction or while intubated (maximum 5 days). - Avoid steroids in herpes stomatitis with croup (Rx acyclovir) or if recent measles or bacterial croup is suspected.  Antimicrobials are not routinely indicated in viral croup. They are used when another diagnosis is considered: - Cefuroxime: In bacterial tracheitis suspected with high fever, purulent sputum, associated pneumonia. Alternative: Ampicillin IV 25 mg/kg/dose, 6 hourly for 5–10 days PLUS Cloxacillin, IV 50g/kg/dose 6 hourly for 7 days. - Penicillin G: Diptheria/unimmunised child - Acyclovir: Herpes simplex lesions or measles, start IV then oral when lesions healing - Fluconazole: If croup caused by candida is likely.  Sedation with Chloral hydrate 50mg/kg/dose only if the child is extremely resistant and is aggravating the obstruction, discuss with consultant Artificial airway  Indicated in Grade 3 that do not improve after 4-6 hours and urgently in Grade 4  Contact ICU/Respiratory Consultant on call urgently  Endotracheal tube (use at least half size smaller than usual for age) or tracheostomy (bacterial tracheitis, herpes, subglottic stenosis)  Preferably in theatre under general anaesthesia by an expert in airway management NB In an emergency, if unable to intubate the child with severe obstruction, adequate oxygenation may be provided using positive pressure ventilation and a self-inflating resuscitation bag and mask.
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Discharge:  Children can be discharged 4-6hours after they last required an adrenaline neb to keep them Grade 1  No routine follow-up  All children who do not have classical viral croup where another diagnoses are considered, refer to Respiartory team or ENT



BRONCHIOLITIS AND PNEUMONIA It may be difficult to tell the difference between bronchiolitis and pneumonia. Pneumonia may be characterized by a higher fever (>38 C), grunting and bronchial breathing in a child who is ill-looking and “toxic”. Children with bronchiolitis are often under 2 years old, wheezy with hyperinflation, have crackles and coryza, but without bronchial breathing, sputum production or high fever. Admit if: - are not drinking well - have cyanosis or require supplemental oxygen to keep SaO2 above 90%. - are grunting or tachypnoeic - have significant subcostal / intercostals recession at rest - have poor socio-economic circumstances making rapid return difficult - an infant with a history of apnoeic episodes. Do the following tests: - CXR - FBC, diff count and CRP - Blood culture if toxic, extensive consolidation or < 3/12 age (Use strict aseptic technique) - If severe pneumonia ask physio to collect sputum for viral PCR screen and shell vial culture for CMV. - TB investigations Treatment  Oxygen with nasal prongs or CPAP if severe RDS  Fluid management may be tricky. Do not feed if the child may need intubation. Normal maintenance fluids and extra rehydration fluid after each loose stool if diarrhoea is also present.  Berotec/Atrovent/Saline nebs if lower airway obstruction. Observe if child improves with nebs.  Antibiotic choices for pneumonia No risk factors, < 3 /12 Ampi + Genta iv Erythromycin if atypical organisms suspected No risk factors, > 3/12 Oral amoxicillin Oral erythromycin if atypical pneumonia suspected IV ampi + genta if severe pneumonia IV Ampi+Genta+ clox if severe pneumonia and pneumatocoels or empyema Suspected PJP (tachypnea, hypoxia, interstitial pattern on CXR) Bactrim 5mg/kg/dose q6h, start IV until improvement then PO for 21 days PCP prophylaxis should continue after discharge Prednisone 1-2 mg/kg/day for 2 weeks Beware: Danger of worsening co-morbid lung CMV infection If ill and immunodeficient, chronic lung disease or kwashiorkor IV ampi + gentamicin or 2nd line amikacin with cefuroxime if 1st line was used
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TUBERCULOSIS TB is usually suspected in the following circumstances:  Unexplained loss of weight or failure to thrive  Coughing for longer than 2 weeks  Unexplained fever for more then 2 weeks  Night sweats  Localised lymphadenopathy (especially cervical, often matted), hepatosplenomegaly, consolidation, pleural effusion and clubbing  Suggestive appearance on Chest X ray  Possible TB Contact  Should always ask, why do we not need to exclude TB? A history of a confirmed family or close TB contact (including drug sensitivities of contact) is very important. It is essential to define that a confirmed contact is a close or household contact with tuberculosis. Malnourished, immunosuppressed (HIV and AIDS) and children under 3 years with pulmonary tuberculosis (PTB) are always regarded as having a very serious disease. New TB cases per year:



Child with positive TB contact A positive history of a TB contact requires a full TB work-up: If child is well: Mantoux negative and CXR normal and under 5 years: Refer to local clinic for TB prophylaxis and follow up. Refer telephonically and by letter and write the name of the clinic and contact person in the patient’s notes. If child is ill: Admit for Mantoux, CXR, 2 gastric aspirates for TB MC&S. NB: Find out what is the TB sensitivities of the contact. A routine TB work-up consists of  Chest X ray  Mantoux skin test  Two early morning gastric washings for TB MC&S  Induced sputum collection for TB MC&S (can be arranged with the physiotherapist) © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014



Page 18



Diagnoses of TB:  Suggestive history, clinical picture and TB contact  CXR: Hilar or mediastinal lymphadenopathy, alveolar shadowing, airway compression, pleural effusion or cavities.  Mantoux: A strongly positive tuberculin test ( 10mm or more in HIV negative child or 5mm or more in a HIV positive child). If TB is likely and the Mantoux negative consider repeating it after 4-8 weeks.  Gastric washings positive for AFBs or positive culture (take up to 6 weeks).  TB Culture can be done from: Early morning gastric aspirate, Induced sputum (younger children), Sputum (older children), CSF, Pleural and Ascitic fluids, Fine needle aspirate biopsies of lymphnodes, ear swabs in chronic otorrhoea.  Abdominal U/S for lymphadenopathy. Diagnosis and Evaluation of Extrapulmonary TB Site of TB Disease Practical approach to diagnosis Peripheral lymph nodes (especially cervical) Fine needle aspiration (FNA) Lymph node biopsy Miliary TB (Disseminated TB) Chest x-ray Lumbar puncture Bone marrow TB meningitis Lumbar puncture (and CT scan where available) Chest x-ray Pleural effusion (older children and Pleural tap for chemistry and culture adolescents) Chest x-ray Abdominal TB (e.g. peritoneal) Abdominal ultrasound and ascitic tap for chemistry and culture Osteoarticular TB X-ray, joint tap, or synovial biopsy Pericardial TB Ultrasound and pericardial tap TB TREATMENT: A. Uncomplicated pulmonary TB: Start combination treatment according to TB drug dosing chart 2013. (See Appendix back of book). Start Rifampicin/Isoniazid 60/60mg Tablets (Rimactazid) according to weight and add Pyrazinamide orally daily dose. B. Complicated TB (Excluding TB Meningitis): Start combination treatment according to TB drug dosing chart 2013. (See Appendix back of book). Start Rifampicin/Isoniazid 60/60mg Tablets (Rimactazid) according to weight. Add Pyrazinamide and Ethambutol orally daily dose. Refer all complicated TB children for specialist care. These include:  Drug-susceptible or presumed drug-susceptible TB who are smear-positive  Cavitatory TB, mediastinal lymphadenopathy with airway compression  Extensive or severe TB (Extra-pulmonary TB, Disseminated disease, e.g. abdominal or military TB)  All HIV/TB co-infected cases C. TB meningitis: Start combination treatment according to TB drug dosing chart 2013. (See Appendix back of book). Need higher doses, with Ethionamide as 4th drug. If nausea / vomiting with daily dose, split drugs 2 drugs in morning and 2 drugs at night. Refer all TB meningitis patients for in hospital specialist care. D. MDR or XDR TB: If suspected, refer to TB specialist urgently. Important notes on TB treatment:  All children with suspected or proven TB should have an HIV test: if HIV-infected should be commenced on TB treatment and referred to the nearest HIV clinic for assessment for ARVs  Drug dosages should be adjusted on a monthly basis according to the current weight of the patient  All children with severe forms of TB (TB meningitis, miliary TB, TB peritonitis, spinal or skeletal TB) and © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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those suspected of having multi-drug resistant (MDR) TB (in contact with MDR TB case or not responding to first-line therapy) should be referred for expert opinion and management Prednisone 2-4mg/kg/dose (maximum dose 60mg) orally daily x 4 weeks then tapered over 2 weeks is added to the treatment regimen for patients with TB meningitis, pericardial TB, airway obstruction due to mediastinal lymphadenopathy and miliary TB For children who experience persistent vomiting associated with taking TB medication consider dividing the dose and administering twice daily (particularly ethionamide) Supplemental pyridoxine (usually 12.5mg (1/2 tablet) in children & 25mg (1 tablet) in adults once daily) is recommended particularly in malnourished patients and patients receiving ARVs Consider referral for nutritional support Complete the TB Register and make a note in the Road to Health Card Ask about other children or adults in the household and screen them for TB



On discharge On discharge write a script for the treating clinic, fill in triplicate referral form, notify case and complete patient summary. Refer to Sonstraal TB Hospital if parents are unreliable. Book follow-up for all complicated TB patients in IDC clinic Paarl POPD. Book with Sr Steyn in POPD Tel number: 021-860 3097. Drug doses for TB meningitis: Give 7 days a week for 6 months Rifampicin 20 mg/kg Isoniazid(INH) 20 mg/kg Pyrazinamide(PZA) 40 mg/kg Ethionamide 20 mg/kg Prednisone 4 mg/kg



Max 600mg Max 400mg Max dose 2 g Max dose 1 g Max 60 mg



Drugs for the treatment of multidrug-resistant Tuberculosis (MDR TB) in children Always discuss with Paarl Consultant or Prof Simon Schaaf: 082 932 4292 Antituberculosis Drug Daily dose (mg/kg) Maximum dose (mg) Isoniazid* 15 - 20 400 Ethambutol 20 - 25 2 000 Ethionamide 15 - 20 750 Pyrazinamide† 25 - 35 2 000 Amikacin 15 - 22.5 1 500 Ofloxacin 15 - 20 800 Levofloxacin 7.5 – 10 750 Ciprofloxacin 30 - 40 2 000 *Additional drug – not to replace any drug in treatment regimen. †Susceptibility difficult to test – given as additional drug for full duration of treatment. Adopted from Drug-resistant tuberculosis in children. H Simon Schaaf. October 2007, SAMJ



TB Drug formulations Rifampicin 100mg/5ml Isoniazid (INH) 10mg/ml Pyrazinamide (PZA)



150mg capsule 100mg tablet 500mg tablet



Ethionamide Ethambutol Rimactizid Rifafour Rimcure Ofloxacin Ciprofloxacin



250 mg (Can be divided up to 4) 400mg (Can be divided up to 4) Rif 60, INH 60 Rif 150, INH 75, PZA 400, Ethambutol 275 Rifampicin 60, INH 30, PZA 150 (not available anymore!) 200mg or 400mg 250mg or 500mg



(scored into 2) (Can be divided up to 4)
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CARDIOLOGY MYOCARDITIS / CARDIOMYOPATHY Myocarditis is an acute inflammation of the cardiac muscle. Dilated cardiomyopathy refers to a group of conditions of diverse etiology in which both ventricles are dilated with reduced contractility. It is difficult and sometimes impossible to distinguish myocarditis from dilated cardiomyopathy. Watch out for myocarditis. The child will normally present in heart failure, but it frequently masquerades as bronchiolitis. It can occur at any age including newborns and is frequently related to a viral infection. Clinical features Cold, clammy extremities Poor perfusion Tachycardia



Poor pulses Prolonged capillary refill Gallop rhythm



Hepatomegaly Tachypnoea Respiratory distress Wheezes



Older children: Fatigue Malaise



Exercise intolerance Dyspnoea



Palpitations Chest pain



Restlessness Irritability or crying Poor feeding



Investigations  Baseline blood investigations  CXR: Cardiomegaly / pulmonary congestion  ECG: Low voltage QRS / ST changes / T wave inversion / Dysrythmia / prolonged QT  Echocardiogram Treatment  Recognise and treat the underlying condition  100% Oxygen via rebreather mask  Lasix and fluid restriction  Inotropes  Close monitoring  Refer and call for help early



HEART FAILURE Heat failure in infants and children are often associated with congenital heart disease. Signs and symptoms usually occur in 1st year of life. Occasionally there may be non-cardiac causes (anaemia, fluid overload, thyrotoxicosis). Heart failure often gets incorrectly diagnosed as pneumonia. Clinical features  Failure to thrive or excessive sudden weight gain  Breathlessness  Sweating  Poor feeding



 Irritable and inconsolable  Shock  Decreased effort tolerance (older children)



Signs:  Tachycardia  Hypotension, cool peripheries  Poor peripheral perfusion / poor volume pulses  Periorbital oedema (Peripheral oedema is NOT a common sign in children) © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Underweight for age or abnormal weight gain Gallop rhythm with/without a cardiac murmur Tachypnoea, dyspnoea, orthopnoea, recession, wheezing, basal crepitations, cyanosis Hepatomegaly Reduced urinary output Causes of heart failure in children Neonatal Period Severe LV outflow tract obstruction (Severe coarctation or aortic stenosis) Congenital heart disease: Hypoplastic left heart, Duct dependent congenital heart disease Metabolic eg. Pompe’s (glycogen storage disease) Infant of diabetic mom with hypertrophic cardiomyopathy Infancy Non cardiac cause: Fluid overload Septicaemia Severe Anaemia Thyrotoxic Cardiac cause: Congenital heart disease (ASD / VSD / PDA / Coarctation) Myocardial Disease (myocarditis / metabolic / ischaemic) Left heart obstruction (Hypertrophic cardiomyopathy, Aortic coarctation, Critical aortic stenosis) Arrhythmias (SVT, complete heart block) Later childhood Hypertension Myocarditis Cardiomyopathy Rheumatic Fever APSGN with fluid overload



Investigations Bloods: FBC / U & E / consider cardiac enzymes if myocarditis a concern ASOT + Anti-DNase B (Rheumatic Fever) Thyroid Functions CXR: ECG: Echo:



Cardiomegaly, plethoric lung fields, abnormal heart shape Ventricular Hypertrophy, Atrial enlargement, Arrhythmias Assessment of Structure and function of heart



Management  Recognise and treat the underlying condition, e.g. infection, hypertension, cardiac tamponade, fluid overload.  Oxygen via face mask, nasal cannula to prevent hypoxia (In child keep sats > 92% at least)  Fluid restriction (75% of daily requirements) – not at expense of adequate caloric intake  Ensure adequate nutrition, tube-feeding may be necessary  Try not to upset the child further – examine with parent present or even on parent’s lap.  Use EMLA cream prior to venepuncture. Drug treatment: Combination drug therapy is usually indicated. Start with diuretics and only if required, add an ACE inhibitor. Digoxin is becoming controversial, get advice from expert before use. © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Diuretic therapy  Furosemide IV/PO, 1–3 mg/kg/24 hours in 2–3 divided doses  Spironolactone PO, 2–4 mg/kg/24 hours in 2 divided doses Side effects: Hypokalaemia, hypochloremic alkalosis – may increase digitalis toxicity Monitor blood potassium levels. Potassium supplements are necessary if furosemide is used without an aldosterone antagonist, i.e. spironolactone. ACE inhibitor  Captopril oral, 0.5 mg/kg/24 hours in 3 divided doses (8 hourly) for 24–48 hours – initial dose, Increase by 0.5 mg/kg/24 hours every 24–48 hours until maintenance dose of3–5 mg/kg/24 hours is reached. Used for afterload reduction. Consider in persistent heart failure where other measures have failed, only after consultation with a paediatrician or paediatric cardiologist. Monitor blood potassium levels and consider stopping potassium supplements while patient is on an ACE inhibitor. Digoxin Digoxin is contraindicated in fixed output states (LVOT or RVOT obstructions), bradycardia, heart block, cardiac tamponade or acute cardiomyopathy. Use with caution in myocarditis. Low potassium levels increase digoxin toxicity. Monitor digoxin blood levels and ECG. Because of the potential confusion with digitalising dose of digoxin it is best to start with a maintenance dose. Digoxin oral, 0.005 mg/kg/dose twice daily. (0.005 mg = 0.1 mL). In older children a once daily dose can be given, i.e. 0.01 mg/kg/day. Severe / acute heart failure (with pulmonary oedema) Diuretics: Lasix 1-2 mg/kg IV stat  may even need to increase to 4 mg/kg IV (Lasix should be given slow IV as rapid bolus may be associated with deafness!) IV fluids: PMS 60 ml/kg/day IV. Beware of giving fluid bolus if in cardiac failure as this may result in pulmonary oedema. If Hb < 8mg/dl may need blood transfusion with 5-10 ml/kg/d over 6hrs iv aliquots and reassessing the ability to handle the extra fluid, with extra Lasix 1mg/kg. May require intensive care support – call senior for advice and assistance. Dobutamine is the initial inotrope of choice if required as it can be given in a peripheral line and is both a +ve inotrope and a vasodilator allowing for afterload reduction and perfusion of kidneys.



CYANOTIC NEONATE (BLUE BABY) Remember to look for central rather than peripheral cyanosis. Peripheral cyanosis (acrocyanosis) can be caused by poor perfusion including just a cold ambient temperature! Differential diagnoses: Pulmonary disease: HMD, TTN, MAS, Pneumonia, Cong Lung abn, pneumathorax, Upper airway obstruction. Cardiac disease: Cyanotic heart disease (5 T's and others) , Pulm Hypertension, cardiac failure CNS disease: IVH, meningitis, seizures, cong neuromuscular disorders, maternal sedative drugs Others: Shock / Sepsis, polycythaemia, hypothermia, hypoglycemia, methemoglobinaemia. Immediate Questions: Does the baby have respiratory distress? Does baby have a heart murmur? What is the antenatal and delivery history? Investigations © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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CXR: Lung disease, heart size and shape, pulm blood flow and vascular markings ECG: Axis deviation, ventricular hypertrophy, patterns Baseline work-up FBC/U&E/CRP if indicated Saturation monitor / Arterial Blood Gas Hyperoxic test Echocardiography



Hyperoxic test: To decide if cyanosis is due to a cardiac lesion or other causes. Give 100% Fi02 for 10 min and measure infant’s saturation. If sats improve by 10 %, then a cardiac cause is less likely. On arterial blood gas if Pa02> 20 kPa, this excludes a cardiac cause. If it is 13-20 kPa then a cardiac cause is unlikely. If 


Does not relieve cyanosis  consider cardiac cause



Non cardiac causes Pulmonary disease CNS disease Shock / Sepsis Hypothermia



Associated features of a cardiac cause Term baby Not toxic or “ill” looking Worsens on crying Abnormal cardiac examination



In a cardiac cause seek help and cardiology opinion early! It is important for cardiologist to determine if the defect is duct dependent, such as transposition of great arteries, tricuspid atresia, pulmonary atresia and severe TOF. Till then, treat with Prostaglandin E2 125mcg diluted in 2.5ml water (Prostin E ¼ tab) hourly PO. If there is no response then increase to ½ tab every 30 minutes. If there is no response, then IV Prostin must be commenced (not available in Paarl Hospital!). Be ready and competent to intubate as IV prostin causes apnoea. In term baby with MAS/HIE, consider PPHN especially if Sats are very labile. Do Sats in right hand and foot. If >10% difference (or 1.5kPa on BG), get expert opinion. Turn FiO2 to 1.0 (might need intubation), consider 20ml/kg normal saline bolus and do a blood gas to rule out acidosis. General principles of treatment  Treat underlying cause if known  Maintain adequate hydration  heart needs adequate preload  Maintain temperature  hypothermia can be fatal; hyperthermia changes autonomic effect  Watch for and treat electrolyte/Acid Base abnormalities  Maintain normal blood sugar and correct anaemia if present  Treat sepsis aggressively  Use anti failure treatment only if in obvious CCF  Oxygen therapy should be used with caution. If there is a duct dependent lesion, supplemental oxygen may close the PDA, therefore give only at low concentrations. Referral Stabilize and appropriately refer all cyanotic babies. Seek expert advice early.
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CYANOTIC SPELL (Tetralogy of Fallot) Clinical features - Acute worsening of central cyanosis in patients with a confirmed or suspected underlying cyanotic congenital heart disease such as Tetralogy of Fallot. - Rapid worsening of central cyanosis, tachypnoea/dyspnoea - Anxiety and alteration in consciousness - Restless and crying in the presence of congenital cyanotic heart disease - Decrease in intensity or disappearance of the systolic murmur in Tetralogy of Fallot - Children are initially agitated, but may become floppy and can progress to loss of consciousness, seizures and death Investigations No investigations should be done during a spell - may cause agitation and aggravate the episode Management  Call for help!  Console child, allow parents to hold on lap in knee chest position/be present  Oxygen 100%, by rebreather facemask or by nasal cannula  Place patient in knee-chest position to raise systemic blood pressure and increase systemic venous return (squatting)  Monitor SaO2, heart rate, respiratory rate and acid-base status  Fluid bolus 10 ml/kg of ringers lactate or normal saline(can repeat 10ml/kg bolus)  Morphine 0.1-0.2 mg/kg IV for one dose  Alternative: Chloral hydrate 50 mg/kg orally OR Midazolam 0,5 mg/kg PO or PR  If clinically acidotic or pH < 7.2: Sodium bicarbonate 4.2 % (2 ml/kg IV)  β-Blocker: - Propranolol (Inderal)PO 0.5–1 mg/kg/dose 6 hourly - Esmolol (first choice, but only available in tertiary centre) load with 500 mcg/kg, Maintenance: 50 mcg/kg/min infusion. If inadequate response, increase as necessary by 50 mcg/kg every 1–4 minutes to a maximum of 300 mcg/kg/min.  If no response, intubate and ventilate After resolution of spell:  If Hb 


ACUTE RHEUMATIC FEVER Commonest cause acquired heart disease in children Peak Age 5 – 15 year Rare < 2 year old Preceded by Group A Beta-haemolytic Strep infection (pharynx) Diagnosis Rheumatic fever (Modified Duckett-Jones Criteria) Evidence of previous Strep infection (culture/↑ASOT) with 2 major or 1 major + 2 minor Major Criteria Minor Criteria
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Carditis Migrating, flitting polyarthritis Sydenham's Chorea Subcutaneous nodules Erythema Marginatum



Fever Arthralgia (if arthritis not present) Raised ESR/CRP Leucocytosis History of previous Rheumatic Heart Disease Prolonged PR interval (if no carditis clinically) Failure to meet criteria does not exclude rheumatic fever as criteria apply to the epidemiological definition. Management  Admit all patients with suspected RF  bed rest until sleeping pulse is normal  Bloods for FBC/ESR/CRP/blood culture  Aspirin 75 mg/kg/day in 4 divided doses if symptomatic severe arthritis  Penicillin VK 250 mg – 500mg 6-hrly oral x 10 days  Prednisone 2mg/kg/day po in acute carditis (use is controversial)  Refer to cardiologists for further assessment and follow up at RF clinic  Needs Bicillin 1.2mu im monthly or Pen VK 250mg bd till 35yrs old after D/C  Restrict physical activity for at least 2 weeks after the evidence of rheumatic activity has resolved



INFECTIVE ENDOCARDITIS Infection of the endothelial surface of the heart. Suspect infective endocarditis in all children with persistent fever and underlying heart disease. Diagnostic Criteria Clinical  Underlying heart defect and a persistent low grade fever without an obvious underlying cause.  Associated other findings include: fatigue, joint pain, new murmurs, clubbing, splenomegaly and haematuria.  Must be differentiated from acute carditis due to rheumatic fever. Modified Duke Criteria for diagnosis of Infective Endocarditis MAJOR CRITERIA MINOR CRITERIA A. Positive blood cultures, specific organisms as a. Predisposing heart condition or IV drug use per criteria b. Fever ≥ 38ºC B. Evidence of endocardial involvement c. Vascular phenomena d. Immunologic phenomena e. Microbiologic evidence not major criteria Investigations  Blood cultures: Three blood cultures (venous) from different sites within 2 hours if very ill, otherwise over 24 hours. Sterile blood culture technique is essential  Urine test strips - haematuria Prophylaxis  CRP/ESR may be helpful For children with an underlying  CXR / ECG cardiac lesion undergoing  Echo procedures that may induce bacteraemia, see local guidelines in Management doctor’s office.  Bed rest/limit physical activity  Ensure adequate nutrition  Maintain haemoglobin > 10 g/dL © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Measures to reduce fever Treat heart failure Refer all suspected and confirmed cases



Antibiotic therapy Empiric treatment is started until cultures available. Antibiotics are always given IV, according to culture and sensitivity. Empiric treatment: Pen G IV, 50 000 units/kg/dose, 6 hourly for 4 weeks, PLUS Cloxacillin IV 25 mg/kg/dose 6 hourly for 4 weeks, PLUS Gentamicin IV 1,5 mg/kg/dose 8 hourly for 4 weeks Once culture available: treat according to sensitivities.



HYPERTENSION Always measure blood pressure in the emergency room and at any paediatric consultation. Remember to use the correct size cuff. Systolic BP > 95th centile for gender, age and height Formula: 1-10yrs: (Age x 3) + 100 mmHg = 95th percentile. Causes of Hypertension Renal Nephritis / Acute renal failure / Cystic Kidney Disease / HemolyticUremic syndrome/ Henoch-Schönlein Purpura / ATN / Pyelonephritis Cardiovascular Coarctation of aorta / Renal Vascular disease / Renal vein thrombosis / Takayasu arteritis Neurological Raised intracranial pressure / Guillain-Barré syndrome / Encephalitis Endocrine Phaechromocytoma / Cushing’s Syndrome / Hyperthyroidism Others Drugs, poisons, Obstructive sleep apnoea Hypertensive emergency/crisis exists when CNS signs of hypertension appear such as encephalopathy, convulsions, retinal haemorrhages or blindness. Great care is required to reduce the blood pressure in a controlled manner to avoid potentially serious consequences of impaired auto-regulation of cerebral blood flow. Hypertensive urgency (BP > 95th centile X 1.5) is defined as a significant elevation of blood pressure without accompanying end organ damage. Patients are generally symptomatic with complaints of headache, blurred vision and nausea, despite the lack of end organ involvement. Investigations:  FBC / U&E / C3 + C4 / Anti-DNase B / ASOT  Urine dipstix for blood/proteïen (formal protein if positive)  CXR / ECG / Cardiac Echo Further investigations: Ultrasound Kidney, ureter, bladder / Doppler Renal Artery / MCUG / CT Scan Brain and Kidney / DMSA and MAG3 isotope scan / Serum Cortisol / Urinary catecholamines Immediate Management Hypertensive Emergency should be treated in ICU with invasive BP monitoring and with continuous infusion as inadvertent severe BP drop may cause a stroke or spinal cord infarct. Acute severe hypertension © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Use stepwise approach as discussed with Paediatrician 1. Furosemide IV, 1–2 mg/kg as a bolus slowly over 5 minutes (maximum dose: 5 mg/kg/dose) 2. Nifedipine 0.1 mg/Kg/dose sublingually, 2-4 hrly prn if BP>140 systolic in children > 5yrs and >130 in children 


ACE-Inhibitor: B-Blocker: Ca++ Channel Blocker: Diuretic: Everything else:



Captopril and Enalapril Propranalol (short acting) and Atenolol (longer acting) Amlodipine (long acting) and Nifedipine (short acting) Lasix, spironolactone and Hydrochlorothiazide Hydralazine/Minoxidil (Direct arteriolar dilatation), Prazosin (Alpha blocker), Clonidine/Methyldopa (Central acting)



Referral  Urgently severe hypertension for specific diagnosis and treatment  All children with acute and chronic hypertension for specific diagnosis, planning of  treatment and long-term follow-up  Persistent cough on treatment with ACE inhibitor
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GASTROENTEROLOGY ACUTE GASTROENTERITIS IN CHILDREN Acute gastroenteritis is one of the commonest reasons for acute presentation in primary care and hospitals. It is also a leading cause of death, usually from dehydration. Acute gastroenteritis is usually selflimiting with water loss rapidly diminishing after 48 hours. Careful assessment, early initiated fluid therapy and regular re-assessment are the keys to ensuring good outcomes. Remember there are many causes for Diarrhoea and Vomiting:  Acute gastro-enteritis  Sepsis especially < 3/12  Specific infections: UTI / Meningitis / Tonsillitis  Surgical causes: intussusception / appendicitis / volvulus / malrotation  Metabolic diseases  Hepatitis  Poisoning Warning Signs  < 3/12  Severe / predominant vomiting: exclude surgical cases/ MENINGITIS / UTI  Bilious vomiting: obstruction  Bloody stool and severe cramping: intussusception  Abdominal tenderness: appendicitis/perforation/hepatitis  Seizures: raised ICP/meningitis/hypoglycaemia/metabolic disturbance /electrolyte disturbance ASSESSMENT OF DEHYDRATION Moderate Severe 5 % weight loss 10% weight loss Reduced skin turgor Poor skin turgor Dry mucous membrane Severe dry mucous Reduced urine output membrane Mild signs of dehydration Sunken eyes & fontanelle Tachycardia Poor urine output Capillary refill time > 3s



SHOCKED ≥10% weight loss Depressed LOC or lethargic Peripherally cold and shut down Pulses weak Capillary refill time > 3s Severe tachycardia Poor urine output Acidotic breathing



Indications for Investigations:  If the child was shocked, severely dehydrated, has signs of electrolyte imbalances do: U&E, CMP, Blood gas, HGT, FBC  Blood culture: Under 3 mo, Shocked, Septic, High fever.  Urine Dipstix in all Children with gastro! No urine dipstix, no going home post call!  Urine MC&S: Under 3 mo, Malnutrition, Growth faltering, High fever.  Stool culture only if there is dysentery or suspected diarrhoea outbreak.  Under 3 months old: Septic work-up, FBC,CRP,Blood culture, urine MC&S  Seizure: Consider LP / U&E  Dysentery or prolonged diarrhoea (>7 days): reducing substances/Stool MC&S  AXR: Abdominal distention/bilious vomiting  Chest X-ray: Under 3mo, if co-morbid disease is suspected (Like cardiac lesion, myocarditis, pneumonia) © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Indications for Antibiotics:   20kg (1500ml + 20ml/kg)  If after rapid rehydration over 6 hour, child is still severely dehydrated inform consultant. 3. Ongoing losses: 10-20ml/kg ORS after each loose stool Add 50-100ml/kg/24hrs in severe dehydration or frequent loose stools Give ½ DD solution IV if orals contraindicated Example:2 year old shocked child – weight 12kg 1. 240ml 0,9%NaCl fluid bolus, up to 3 times until shock resolved 2. Rapid rehydration ½ DD IVI 240ml/hr over first 6 hours (Use Rapid Oral Rehydration with ORS 240ml/hr via NGT if oral fluids tolerated and no contra-indicated). Reassess after 4 hours: 3. ½ DD at 95ml/hr (1200ml RH 10% + 1100ml M) next 24 hrs. Can give ORS via NGT if tolerated. Milk can be given for maintenance fluids. 4. Add 120ml ORS after each loose stool. Some points in management of diarrhea: a. Always give fluids orally or via a NG tube if tolerated. b. Do NOT withhold feeds in simple gastro. If the child does not have a contra-indication to oral fluids, early feeding should be instituted as it shortens duration of gastro and prevents malnutrition. Don’t withhold breast feeding in simple acute diarrhea. c. If the child is vomiting try continuous NGT. If still vomiting then change to IV rehydration ½ DD. © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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d. Give IV fluids and keep NPO if obstruction, ileus or decreased LOC. e. ASSESS hydration frequently (general condition, capillary filling time, level of consciousness, skin turgor, sunken eyes, respiratory rate, abdomen, if passing urine), stool output (consistency, frequency),vomiting (amount, frequency, content), oral intake. Also assess for complications and comorbidities. f. Dysentery: Send stool for MCS if child is toxic and typhoid is suspected. Start Nalidixic acid 50mg/kg/day q6h po if shigellic dysentery is suspected. In the toxic ill child start iv ceftriaxone 100mg/kg/day q24h. g. Prolonged diarrhoea: After 7 days we change cows milk to a lactose-free soya milk and add a “bowel cocktail” aimed at eradicating organisms and binding bile salts from the bowel. If diarrhoea persists a semi-elemental milk is given. The bowel cocktail comprises of oral:  Gentamicin 50mg/kg/day q4h (max 60mg per dose) PO for 3 days  Cholestyramine 500mg if < 6mnth, 1g if > 6mnth, 6hrly PO for 5 days  Metronidazole (Flagyl) 7.5mg/kg q8h PO for 5 days Contra-indication to Rapid rehydration: Severe malnutrition, Cardio-respiratory comorbidity, Neurological co-morbidity, Suspected hypernatraemia, infant under 3 months of age(rehydrate over 24 hours as below). Shock in cardiac patient or severe malnutrition: due to the poor cardiac reserve shock treatment should be more cautious – 10 mL/kg boluses over 20 minutes each – deterioration may be due to fluid overload beware! Frequent re-assessment during treatment of shock is mandatory. Patient’s response should guide further fluid therapy. Mild dehydration  Can be treated as outpatient  Show the caregiver how to give ORS with a cup and spoon using frequent small sips.  Encourage caregiver to give 10 mL/kg after each diarrhoeal stool until diarrhoea stops.  Instruct the caregiver how to make ORS at home and to continue treatment.  Encourage the caregiver to continue feeding the child, especially breast-feeding.  Instruct the caregiver to give the child extra feeds after the diarrhoea has stopped to make up for the period of inadequate intake. Educate caregivers about hygiene, oral rehydration solution and danger signs of diarrhoea Child should return immediately if:  No improvement  Blood in stool



 



Condition deteriorates Fever develops



 



Poor drinking or feeding Sunken eyes



Sodium bicarbonate used in acute gastro-enteritis in with severe metabolic acidosis This is not for rapid correction of a metabolic acidosis, but for persistent metabolic acidosis with high bicarb loss (eg. severe ongoing diarrhea). NB: Fluid resuscitation and rehydration still forms the bases of management. The use of sodabic in gastro-entiritis is controvercial, always consult specialist first. For specific cases with marked metabolic acidosis, where fluid rehydration failed to improve acidosis sodabis infusion can be considered. To give a mixture with the same sodium content as ½ DD solution, take 180ml 5% DW and add 20ml 4,2% Sodabic to get 200ml with 50mmol/l Na + concentration. To make solution with higher sodium concentration, use ½ DD solution and add appropriate volume sodabic. If child has severe metabolic acidosis with hypernatremia, custom made solution can be made by adding 4,2% NaBic (0,5mmol Na+/ml) to Na+ containing fluids. Use solution containing approximately 2/3 Na + of the patient’s formal serum Na+. See section under the management of hypernatremia: Sodium bicarbonate mixture in hypernatremia dehydration with severe metabolic acidosis. Always consult specialist.
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FLUID MANAGEMENT OF GASTROENTERITIS IN CHILDREN WARNING FEATURES  38° Distended abdomen Malnutrition Cramping / Abdominal pain Dysentery



DIARRHOEA AND VOMITING



SHOCKED



YES 20 ml/kg IV or IO N/S or RL or SHS (up to 60ml/kg)



NO DEHYDRATION



MILD 2.5%



MODERATE 5%



SEVERE 10%



Trial of oral fluids



Not tolerated



NGT rapid rehydration over 6 hrs



NGT rapid rehydration over 6 hrs



Tolerated



Tolerated



Not tolerated



IV FLUIDS



DISCHARGE No warning/danger signs Continue ORS at home Ensure Adequate follow up



ADMIT     



Rehydrate according to protocol Maintenance + Rehydration + Ongoing losses Review 4-6hrly: Hydration, observations, stool output. Asses for vomiting, complications or warning signs. Adjust fluids according to evaluation.
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ELECTROLYTE DISTURBANCES HYPERKALAEMIA Definition  Defined as potassium > 5.9 mmol/l (neonate), 5.3mmol/l (infant), 4,7mmol/l (child).  Not uncommon, but always check the level again.  Rx with urgency as children may develop cardiac muscle instability Causes  Acidosis  Acute renal failure  Drugs: ACE inhibitors (Captopril); potassium sparing diuretics (Spironolactone)  Congenital adrenal hyperplasia (associated with ↓ Na+)  Toxins Clinical features  Muscle weakness: (Flaccid paralysis, respiratory paralysis (↓K+)also causes weakness)  Cardiac instability  ECG changes indication of severity



ECG findings: Peaked T waves Wide QRS Prolonged PR interval Depressed P wave



Treatment( IfK+ > 6,5 Treat in stepwise fashion) 1. Stop all supplements and K+ containing fluids (May need to change IV maintenance fluid). 2. Give Calcium gluconate 0,5 mg/kg IV slowly  cardiac stabiliser, lasts for 30-60 minutes 3. Salbutamol nebuliser  shifts K+ into cells. 4. Frusemide 1mg/kg IV (if intravascular volume not depleted) 5. 8,4 % NaBic 1-2 mg/kg IV slowly  not through same line as Ca+ as precipitation occurs. 6. Kayexelate 0,5 – 1 g/kg orally or PR. Enhance Gastrointestinal potassium excretion. Contra indicated in prems. 7. Glucose + Insulin infusion  consult with a more senior doctor. 8. Dialysis  discuss with Renal Team Glucose and insulin Infusion: Needs to be used with care. Usually in bigger children or with resistant hyperkalaemia. Use 200ml 10% DW add 4UActrapid/Novorapid to the solution (ie. 1u insulin :5g glucose) Run at 5ml/kg/hr= 0.5g/kg/hr glucose = 0,1U/kg/hr insulin. Monitor HGT closely! Blood glucose at least ½ hrly for 1hr then hrly for Signs of Hypokalaemia 6hrs. Lethargy Hypotonia HYPOKALAEMIA Ileus Mild: K+>3 mmol/l Weak/absent reflexes Oral KCl replacement, 100mg/kg/day in 2-3 doses(max 1g per dose) Poor respiratory effort Polyuria Moderate: K+ 2-3 mmol/l IV KCL 15% 1ml/200ml ½ DD, plus oral250mg/kg/day in 3 divided doses(max single dose 1g) Repeat-levels at 6 hrs if high ongoing losses Severe: K+< 2mmol/l IV KCL 15% 2ml/200ml ½ DD(max infusion rate 0.5 mmol K+/kg/hr) plus oral 500mg/kg/day divided in 4 doses (max single dose 1g)



ECG: Ventricular tachycardia Atrial tachycardia Prolonged PR T wave inversion U wave
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Requires continuous ECG monitoring and repeated clinical assessment. Watch for respiratory failure and aggressively treat acid base disturbance. Repeat levels 4hly till K+> 2.8mmol/l.



KCL 1g = 13.3 mmol K+ KCL SOLUTION=250mg/5ml KCL 15% 1ml = 2mmol K+



NB Reduce dose by ½ when levels > 3mmol/l



HYPONATRAEMIA Think about diagnosis in children with: - Gastro ±seizures - Oedema - Polyuria/Polydipsia - Diabetes Mellitus Water overload Water retention-



-



TBM Congenital adrenal hyperplasia Hypothyroidism



What replacement fluid has child been getting? SIADH Sodium loss (skin/renal/GIT) False secondary to hyperglycaemia / hyperlipidaemia



Management: Normal or Overhydration: - Cut back on IV fluids restrict to 60ml/kg. - Consider changing to 0.9% N/S with dextrose as maintenance. - Check serum and urine osmolality and urine electrolytes. Dehydrated: - Check glucose to exclude hyperglycaemia - Consider stopping diuretics - Check serum and urine osmolality and urine electrolytes only if not D & V - Use ½ N/S as base for rehydration add dextrose and K+ as required and rehydrate slowly over 24-48 hrs Use 5% sodium chloride for life threatening hyponatremia (130mmol/l  Go slow, aim for 0.5 - 1mmol/l/hr correction  Recheck the Na+ regularly 4-6 hrs  Na+ deficit = (130-serum Na+) x 0.6 = mmol Na+  No of mls to give = Na deficit / 0.855 = mls of 5%NaCl  Run the solution over (2 x deficit) hrs Sodium deficit (mmol) = (130- Pt Na+) X 0.6 X Wt(kg) Volume of 5% NaCl = mmol deficit / 0.855 5% sodium chloride = 855mmol/l Na+ 0,9% sodium chloride = 154mmol/l Na+ Therefore ml 5% NaCl needed to correct: [(130-Na) X 0.6X Wt] ÷ 0.855
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Eg.



12kg child with hyponatremia Na 119mmol/l and BE -12 Deficit: (130 – 119) X 0.6 X 12 = 79mmol Volume of 5% NaCl: 79/0.855 =92 ml Rate of 5% NaCl: 92 ml/24hours = 3,8ml/hr 5% NaCl as side infusion



HYPERNATRAEMIA Most often seen with incorrect ORS Severe dehydration in small children Children who can’t regulate intake eg CP Over concentration of milk feeds



Signs & Symptoms Irritability increased tone Doughy skin Doesn’t look dehydrated Seizures Altered level of consciousness



Management - If child is dehydrated, with hypernatremia Na+< 160, rehydrate with ½DD (60mmol/l Na+). - If child is dehydrated, with Na+>160, rehydrate with fluid containing a higher Na+ content up to approximately 2/3 of the serum Na+. Discuss fluid to be used with consultant. See how to mix below. - If child is not dehydrated, but hypernatremia is due to Na + intoxication, use 5%DW. - Rehydrate slowly over 24-48 hrs. Aim for 0.5-1mmol/l decrease in sodium per hour. - Failure to decrease Na+ usually means the rehydration rate is probably too slow. - Fall of more than 1 mmol/l/hr on average means the rehydration rate is probably too rapid. - Repeat Na+levels at 4-6 hrs to observe response and adjust fluid type/rate appropriately. - If fluid mixture does not contain glucose, add 50% DW to make 5% solution (20ml 50% DW to 200ml). - If convulsions considered likely in the setting of high serum sodium (decreased level of consciousness, hyper-irritable child), refer to secondary level hospital, consider the use of prophylactic PhenobarbitoneIV20 mg/kg as a single dose. Sodium bicarbonate mixture in hypernatremia dehydration with severe metabolic acidosis This is not for rapid correction of a metabolic acidosis, but for persistent metabolic acidosis with high bicarb loss (eg. severe ongoing diarrhea). If child has severe metabolic acidosis with hypernatremia, custom made solution can be made by adding 4,2% NaBic (0,5mmol Na+/ml) to Na+ containing fluids. Use solution containing approximately 2/3 Na+ of the patient’s formal serum Na+. Always consult specialist. 10 kg child 10 % dehydrated with Na+175 Volume required: Rehydration: 100ml/kg/24hrs = 1000ml= 42ml/hr, then add Maintenance: 100ml/kg/24hrs = 1000ml = 42ml/hr Ongoing losses: 50-100ml with each loose stool Solution to be used: 2/3 X 175 Na+= 116mmol/l (let’s use 100mmol/l solution) 100mmol/l solution: ½DD has 60mmol/l Na+therefore we must add 40mmol/l Na+per 1000ml 40mmol/l Na+= 80 ml 4.2% Nabic(0,5mmol Na+/ml) per 1000ml Divide 80 ml / 5 = 16ml 4.2% Nabic (to get from 1000ml to 200ml) 16 ml 4.2% Nabic must be added to 200ml ½DD to make 100mmol/l solution Sodium 140-160mmol/l Sodium concentrations: To make a 50 mmol/L solution of Sodium. Mix 20ml 4.2% 0,9% NaCl (154 mmol/l) bicarbonate with 180ml 5%DW to use as maintenance fluid. KCl ½DD (60 mmol/l) can be added 2ml/200ml = 20mmol/l or 4ml/200ml = 40mmol/l. 0,2% NaCl (34 mmol/l) 4.2% Nabic (0,5mmol/ml) Sodium > 160mmol/l Add 10 ml 4.2% bicarbinate to 190ml ½ DD (Na = 85mmol/l) use for maintenance and dehydration if necessary (ie not tolerating feeds) and hydrate slowly over 36hrs. Eg.



Sodium > 170mmol/l Add 20ml 4.2% bicarbonate to 180ml ½ DD (Na = 110 mmol/l) use as above hydrate over 36hrs. © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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HYPOMAGNESAEMIA Often with chronic diarrhea, malnutrition and hypocalcaemia. Mg SO4 (50%) IV/IM solution: 0.2ml/kg inject diluted slowly IV over 20min or IM 12hrly as required Usually treat if Mg2+is  10kg (2mg/kg/day) Primary deficiency (acrodermatitis enteropathica):3mg/kg/dose PO 8-12hrly CALCIUM Hypocalcaemia can be due to poor intake (especially Ex-prems), hypoparathyroidism, abnormal vitamin D production or action, hyperphosphatemia, malabsorption and others. IV: Calcium gluconate 10% give 0.5ml/kg (max 20ml) bolus prn 1mmol/kg/day (5ml/kg/day)can be added to 24hr fluid requirements Do not confuse with Calcium chloride 10% (Dose 0.2ml/kg!) Oral: Calcium carbonate (Titralac168mg Ca2+ Tablets) 1m - 3yr: 1 tab 2-3 x daily 4yr - 12yr : 2 tab 3x daily NB: Don’t give with meals unless you want to bind phosphate. Do not give with oral phosphate.



SEVERE ACUTE MALNUTRITION (SAM) Severe Acute Malnutrition: Previously called Protein Energy Malnutrition (PEM) A multi-deficiency state of severe under nutrition of protein, energy and various other minerals, micronutrients and vitamins that includes the clinical entities of Kwashiorkor (severe underweight with oedema), Marasmus (severe wasting) and Marasmic-Kwashiorkor (severe wasting with oedema). It is associated with a high but significantly modifiable mortality. APPROACH TO SAM MANAGEMENT STEP 1: Define SAM based on WHO classification (Z-Scores) STEP 2: Differentiation between complicated and uncomplicated SAM STEP 3: Risk assessment of complicated SAM Diagnostic criteria for SAM in children aged 6–60 months based on WHO classification (Z-Scores) Indicator Measure Moderate Malnutrition Severe Acute Malnutrition Underweight



Weight-for-age



Wasting



Weight-for-height (WFH) MUAC Clinical sign



Bilateral oedema



-3 to -2 SD or 60-80% EWFA (underweight) -3 to -2 SD or 70-80% EWFH (wasting) 11.5 - 12.5cm No



< -3 SD or < 60% EWFA (severe underweight) < -3 SD or < 70% EWFH (severe wasting) < 11,5 cm Yes
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Differentiation And Risk Assessment Between Complicated And Uncomplicated SAM Severe acute malnutrition Complicated All Infants < 6 months 6-60 months or WL 


 Depressed conscious level  Bradycardia (HR 


- Cool peripheries - Tachycardia - Weak pulse volume - Capillary refill time ≥3s - Lethargy



MUAC


Plus one of the following:  IMCI general danger signs  Anorexia (Failed appetite test)  Pneumonia  Sepsis (acidotic breathing, lethargy, High fever, shock)  Diarrhoea with dehydration and/or hypovolemic shock  Severe anaemia  Not fully alert



Uncomplicated 6-60 months WL 


Plus :  No IMCI general danger signs  Good Appetite (Passed the appetite test)  Clinically well  Alert



Moderate malnutrition Uncomplicated 6-60 months WL -3SD to -2 SD Z-



score and No oedema or MUAC between Plus :  No IMCI general danger signs  Good Appetite (Passed the appetite test)  Clinically well  Alert



 Metabolic decompensation (hypothermia, hypoglycemia)  Electrolyte abnormalities Hyponatraemia 


Level 3



Level 2



Tertiary Hospital



Second level Hospital



Level 1 District Hospital



Refer to clinic / nutrition rehabilitation centre



Danger signs: Any of these indicate need for intensive management:  Dehydration  Hypoglycaemia  Sepsis  Jaundice  Shock  Refusing feeds  Lethargy  Respiratory distress  Weeping skin lesions  Bleeding tendency  Hypothermia  Chronic diarrhoea Treat according to WHO 10 steps to management of Malnutrition Days 1–2 Days 3–7 Hypoglycaemia Hypothermia Dehydration Electrolytes Infection Micronutrients no iron first 2 weeks Initiate Feeding Catch up growth Sensory stimulation Prepare for follow up © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Investigations must include  U&E, CMP, Alb, Tot Protein  Basic liver functions: AST, ALT (consider INR/PTT)  B/C, CRP, FBC & Diff  Clean urine specimen for dipstix and MC&S  Mantoux, Chest X-ray and gastric washings  HIV testing all children  Dietician and social worker referral  If oedematous, do urine dipstix (Urine Pr:Cr ratio if protein) to exclude nephrotic syndrome. Rule out other causes of oedema, eg cardiac failure. Management 1. Hypoglycaemia: Poor prognostic sign. Prevent, monitor and treat aggressively. 2. Hypothermia: Keep warm or re-warm, prevent hypothermia. 3. Rehydrate and treat electrolyte abnormalities according to protocols 4. Fluid therapy:  If shocked restore intravascular volume cautiously with smaller 5-10ml/kg IV bolusses  Dehydration is often miscalculated/overestimated in severely the malnourished  Be careful with intravenous fluids. Rehydrate orally or by NGT  Weight drop may be resolution of oedema 5. Antibiotics:  Treat all admissions as infected as signs of infection are usually absent.  Gentamicin IV 6 mg/kg once daily, plus Ampicillin IV 50 mg/kg/dose 6 hourly for 7 days  If child does not improve clinically in 48 hours: cefotaxime IV 75 mg/kg/dose 8 hourly  Gastrointestinal infection: Metronidazole oral 7.5 mg/kg/dose 8 hourly for 5–7 days  Dysentery: Cefotaxime IV 75 mg/kg/dose 8 hourly or ceftriaxone IV 50–75 mg/kg once daily  Albendazole 100mg stat po if 2yr 6. Treat mineral and micronutrient deficiencies:  Stat high dose vitamin A  12mo:200 000iu  Oral KCL 10kg: 1g tds until all oedema resolved.  Magnesium sulphate 50% Oral 0.2 mL/kgdaily for 1st week. MgCl(Slow-Mag® 500mg Tab) and oral solution not available in Paarl Hospital.  Serum phosphate will drop with refeeding; give Phosphate Sandoz (500mg Effervescent Tablet)3090mg/kg/day qid. If low Potassium as well, can give Potassium Phosphate15-45mg/kg IVI over 24hrs, by adding 2ml K2PO4/200ml ½ DD, instead of 2ml KCl).  Multivitamins 10ml dly for 3 months  Zinc sulphate 10mg if < 10kg and 20mg > 10kg PO until discharge.  Folate 5mg/day po or 2.5mg/day po if under 5kg until discharge  Ferrous gluconate 6mg/kg/d po only once infection has resolved. Treat for 3 months. 7. Nutritional therapy: Give milk feeds using modified low lactose milks eg, Pelargon. Limit maintenance fluids to frequent small feeds and start according to PEM Protocol with 60ml/kg/day and increase daily if tolerated to 80ml/kg (D2), 100ml/kg (D3) and 120ml/kg (D4), then 150ml/kg/day if baby under 1 year. 8. Social issues:  Notify severe malnutrition  Involve the Social worker, dietician early  Provide sensory stimulation: Ask volunteers to visit  Educate and prepare mother for discharge and ongoing care  Aid with financial assistance application
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Ready for D/C if gaining weight for three consecutive days, with all oedema and infection resolved and feeding well, electrolytes normal, albumin and FBC on upward trend, dietician and social worker review completed and preferably with Wt for Ht > 90% of expected. PEM scheme on discharge and empower with appropriate dietary advice. Need energy and nutrient dense feeds 5 x per day.



ACUTE INFECTIOUS HEPATITIS Common causes are hepatitis viruses A and B and less commonly C, D and E. Hepatitis A is spread via the faecal-oral route and is often mild or asymptomatic. Hepatitis B is transmitted parenterally, peri-natally or by sexual contact. Symptomatic disease occurs in 10-20% of cases and fulminant hepatitis in 1% of cases. A chronic carrier state may occur, putting the patient at risk for hepatocellular carcinoma and cirrhosis. Diagnosis Hepatitis A is the commonest cause of acute onset jaundice in children > 1 year and a clinical diagnosis can be made. There is a prodrome of anorexia, vomiting, malaise then new onset jaundice with dark urine. A tender liver may be palpable. There is bilirubin detectable in the urine. There may be a history of contact with a person with jaundice. Complicated cases:  Signs of chronic liver disease or portal hypertension: Clubbing, pale nails, palmar erythema, Hard liver, Spleen palpable, Ascites/prominent abdominal veins.  Signs of liver failure / decompensating: Bleeding tendency, Altered level of consciousness/change in behaviour/ataxia, Hypoglycaemia, dehydration. Management of Uncomplicated Cases:  Urine dipstix to confirm bilirubin present and Hgt.  Do baseline investigations: LFTs, HGT and Hep A serology.  Consider offering passive prophylaxis with Human normal immunoglobulin for intramuscular injection (INTRAGAM ®) to young (2 year (can give with IG). IG not always available at Paarl (has to be fetched from TBH).  Avoid use of paracetamol or other liver toxic substances.  Manage at home with reassurance to parents.  Isolation not required from other family members, virus shedding usually ceases at onset of jaundice.  Bed rest may be indicated due to low energy levels but does not change course of illness.  High energy diet, fat often poorly tolerated.  Regular fluid intake especially if still vomiting.  Can return to school once jaundice has cleared and feeling less apathetic.  Return immediately if there is persistent vomiting, drowsiness, decreased arousability (very urgent!), bleeding, pallor or if jaundice lasts longer than 3 weeks or is recurrent.  Notify as Viral Hepatitis(See notification page in back of book) Complicated cases (Indications for further investigations)  Dehydration / severe persistent vomiting.  Any signs to suggest liver failure: bleeding, confusion/drowsiness, hypoglycaemia, ataxia or chronic liver disease. Refer to TBH for ICU care!  Jaundice persisting beyond 3 weeks.
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Investigations with complicated Cases:  Dextrostix/Hgt – Dextrose containing bolus and continuous infusion immediately if low  Electrolytes (+/- blood gas depending on degree of dehydration)  Liver function tests (ALT, AST, LDH,GGT, Bili – total and conjugated, Albumin)  FBC, clotting profile  Blood culture  Virology: Hepatitis A IgM, HBsAg and HBsAb, Hepatitis C  Consider cross-match for blood products if suspect clotting abnormality  Further investigations (ammonia, other virology). Note: For ammonia, phone lab to arrange, has to go to Green Point. Dark green top, heparinised tube on ice, to lab within 15 min of being drawn. If investigations and clinical picture suggestive of diagnosis of liver failure, institute management for acute liver failureand refer to GIT service Tygerberg Hospital:  Treat shock/dehydration. If in renal failure then catheterize and review fluid and electrolyte balance closely.  Test for and manage hypoglycaemia: if low glucose(


JAUNDICE IN CHILD Unconjugated hyperbilirubinaemia 1) Haemolysis - Drugs - Infections - Congenital red cell membrane defects - Congenital red cell enzyme defects 2) Hereditary enzyme deficiencies 3) Neonatal causes see separate guidelines Conjugated hyperbilirubinaemia - Hepatocellular disease - Extrahepatic biliary obstruction - Intrahepatic biliary hypoplasia - Enzyme deficiencies - Systemic diseases - Neonatal causes



Hepititis A, HUS Spherocytosis G6PD Gilberts, Criggler-Najjar



Hepatitis, Wilson’s, α1 Anti trypsin Gallstones, Biliary atresia, choledochal cyst Alagille syndrome Rotor, Dubin-Johnson Sepsis, Right heart failure See separate guidelines



History  Family history  Preceding symptoms or illness  Is the substance of the stool pale? © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Investigations  FBC, retics, smear, coombs, coagulation screen  Liver function tests including total & conj bili, albumin, globulin, liver enzymes  Hepatitis virus serology  Urine dipstix ± MC & S  Abdominal ultrasound  Specific tests for rarer diseases if suspected



CONSTIPATION Constipation: the infrequent passage of hard stools. Faecal soiling: the involuntary leakage of small amounts of soft or watery stools secondary to faecal loading. Causes include:  Incorrect diet  Psychogenic disorders  Lack of exercise  Chronic use of enemas  Certain drugs  Metabolic, endocrine (hypothyroidism), neurogenic and lower bowel abnormalities Diagnoses  History of infrequent passage of hard stools(Ask parents: normal stool consistency is like tooth paste).  Non-tender deformable faecal masses palpable.  Complicated cases with diagnostic uncertainty, confirm on a straight abdominal X-ray. General measures  Determine and treat the underlying cause  Treatment involves 3 steps: 1. Initial clearance of stools 2. Prevent re-accumulation of hardened retained stool 3. Retraining of the gut to achieve regular toilet habits  Management is long-term, and requires the active involvement of the parents Investigations:  Urine dipstix  AXR (Complicated cases with diagnostic uncertainty only)  Exclude rare causes only if clinical signs (hypothyroidism, Hirschsprungs, ano-rectal malformation) Treatment 1) Faecal clearance  Golytely / Klean-prep 30ml/kg/hour until stools are clear. (In small children be careful of severe electrolyte shifts!)  Fleet or microlax enemas bd X 3/7 is a less effective alternative  Follow up AXR to confirm bowel clearance 2) Maintenance  Explain to parents bowel re-education may take months  Encourage and involve child  Toilet after meals regardless of whether need is present  Star charts with rewards for success © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Additional fluid intake Dietician referral if available High fibre diet : bran, fruits / veggies, whole-grains Metamucil, bran or ispaghula husk Sorbitol 3-15ml / day after breakfast If no resolution add Senokot7.5mg M/W/F PO (1 Tab on three days per week)or Bisacodyl (Dulcolax) 5mg M/W/F PO in children 6 years or older.



RICKETS Failure to calcify osteoid tissue in a growing child, usually due to deficiency of vitamin D, its active metabolites, calcium, phosphorus or other rare causes. This leads to bony deformity. Occurs in expremature babies during infancy and in children with developmental disability, on anticonvulsants or not exposed to sunlight. In older children it is caused by renal tubulopathies. Diagnostic criteria  Bowing of long bones, widening of metaphyses, cranial bossing, and occasionally convulsions or tetany due to hypocalcaemia Investigations  Elevated alkaline phosphatase  Serum calcium and/or phosphate abnormalities  X-ray of wrists General measures  Prevent vitamin D deficiency  Exposure to sunlight, at least 3 hours a week (Careful in fair skinned infants)  Breast milk does not contain adequate vitamin D to prevent deficiency  Lactating mothers should be on a normal vitamin D containing diet. Medical treatment Prophylaxis Premature babies: Vitamin D oral, 800 IU, once daily Infants who are at high risk and are exclusively breast-fed: Vitamin D oral 400 IU daily PO Treatment of active rickets Treat only after confirmation of active rickets on X–ray. Vitamin D oral, 5 000 IU, once daily, in addition to milk in the diet Repeat X–ray after 6–8 weeks. If no radiological improvement, further investigation required. If healing occurs, continue for 3 months and confirm complete healing and adequate diet for the future. Referral Rickets presenting in children older than 2 years. Rickets not responding to Vit D treatment.



RECURRENT ABDOMINAL PAIN Definition: Recurrent abdominal pain for which no cause can be found occurring at least monthly for 3 consecutive months with severity that interferes with routine function of the child. Typically periumbilical pain associated with belching, bloating with negative findings on clinical evaluation and no response to acid-blocking medication. Note: pain below the umbilicus accompanied by abdominal cramps, bloating and distension and with and altered bowel pattern are consistent with Irritable Bowel © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Syndrome, but first exclude organic disease with appropriate investigations. Where the diagnosis is strongly suspected in the presence of a normal clinical evaluation excessive investigation should be avoided. Exclusion of organic disease if clinically indicated:  Urinary infections/ Urinary Tract anomalies / Renal disease  GIT infection, infestation or inflammation  Chronic infections (such as TB abdomen)  Abdominal masses such as tumours  Gall bladder disease  Pancreatic disease General measures Appropriate management of psychological stressors, anxiety or depression – where present. Reassurance of child and family. Counselling to avoid the reinforcement of the symptoms with secondary gain. With irritable bowel syndrome type condition ensure adequate dietary fibre. Medicinal treatment Manage any organic disease as indicated. Treat constipation where present as per protocol. Appropriate management of anxiety or depression if considered co-morbid condition.



NEUROLOGY STATUS EPILEPTICUS Definition: Convulsion lasting 30 minutes or more – may be continuous or child may flit in and out of seizure. Failure to regain consciousness needs to be regarded as part of status. (Seizures that reoccur without recovery of full consciousness in between).After30minutesof generalized tonic-clonic seizures, the brain will suffer from hypoxia, acidosis, depletion of local energy stores, cerebral oedema and structural damage. Convulsions that last for 5 minutes or more, should be managed as for Status. Management of status epilepticus: See flowchart in front of book! Remember Airway, Breathing, Circulation first. Check HGT immediately, as hypoglycemic seizures can cause severe brain damage and does not respond well to anticonvulsants. There are many options to treat seizures. Use the available route and most appropriate drug that is available.



Acute Antiepileptic Drug Doses Lorazepam Diazepam Midazolam Phenobarbitone Phenytoin



0,1 mg/kg IV 0,1-0,2 mg/kg IV 0,1-0,2 mg/kg IV / IM 1-4mcg/kg/min infusion 20 mg/kg IV then 10mg/kg x 2 15-20mg/kg slowly over 30min



1-2 mg buccal 0,5 mg/kg PR 0,5 mg/kg buccal Can be given IM
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EPILEPSY Take a good history to ensure that this is seizures as other conditions may mimic seizures. These include for example:  No post ictal symptoms Hypnogogic jerk  Limb jerks when falling asleep.



Breath-holding attacks  6/12 – 4 years old  Responds to pain  Preceded by crying/anger  May result in loss of consciousness  Fleeting twitching of the body



Night Terrors  Child < 10 years of age  Wakes showing panic  Agitation  Inconsolable  Goes back to sleep  Has no memory of event in morning.



Vasovagal episode  Older children  Responds to pain  Falls down Causes of seizures a) Infancy/early childhood: Common causes: * Febrile convulsion More serious causes: * Meningitis/Encephalitis * Brain damage or defects * Metabolic abnormalities * Infantile spasms b) Children > 5 years: Common causes: * Idiopathic Epilepsy * Neurocysticercosis * Tuberculoma More serious causes: * Meningitis/Encephalitis * Brain damage * Metabolic causes Investigations



A. Single episode GTC non febrile seizure.



Short-lived, with no neurological fallout, signs of meningitis or



toxin ingestion.  Blood glucose  Blood pressure  U&E + Calcium + Magnesium (especially in infants)  No further investigations necessary if > 2 years old



B.



Recurrent episodes of uncomplicated generalised seizures in children perfectly well between episodes and no neurological abnormalities:  Outpatient EEG warranted. (If possible within 24 hours of seizure as this may be most helpful but often practically not feasible). Phone TBH (021) 938-5500 for bookings.



C.



Recurrent generalised seizures with any neurological abnormalities or regression:  Neurology consult needed



D.Focal seizure of any nature – whether focal feature witnessed or on history: 



E.



Requires EEG and neuro-imaging. Imaging not urgent (i.e. can be done the following day) if no residual abnormal neurological signs nor persistent abnormal level of consciousness.



Infantile spasms- these may present without the full salaam spasm having developed, such as with only brief flexion followed by a cry. Discuss early with a neurologist as this is a neurological emergency.
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Indications for CT scan  Focal element to seizure  Prolonged seizure > 30 minutes  URGENT = persistent depressed level of consciousness or focal signs  Otorrhoea (controversial)  Evidence of raised ICP



FEBRILE SEIZURES Typical (simple) febrile seizures  6 months to 6 years old  Temperature > 38 °C  Generalised; short-lived seizures (5-10 mins)  Only 1 seizure in 24 hour period  No focal features (no Todd’s Paresis)  Previous normal development  Source of sepsis evident outside the CNS Common Associations May be a family history of febrile seizure. Associated with Roseola, otitis media, URTI, gastro, pneumonia. Investigations (a) Dextrostix (check glucose) (b) Check blood pressure (c) LP if < 18 months of age, no obvious source of fever, or any suspicion of meningitis and no contraindications to LP. (d) Look for cause of fever Treatment  Treat cause of fever  Do not need admission if diagnosis is clear and underlying condition manageable as an outpatient.  Treat subsequent fevers early and aggressively (Paracetamol; tepid sponging)  Reassure parents. Seizure itself not damaging, may reoccur and not epilepsy. Advice  Teach first aid for seizure  Call ambulance if seizures lasts > 5 minutes (unless known with severe MR and seizures)  Do not leave unattended in bath or high risk areas Complex febrile seizures  Lasts > 15 minutes  Multiple seizures within illness  May be focal  Have post ictal state associated  Associated with focal neurology or Todd’s Paresis  Marginal increase in risk of developing epilepsy – especially if family history of seizures  Investigation of seizures and long term anticonvulsant may be necessary if many atypical features
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MENINGITIS Can easily be missed. Have high index of suspicion in unwell, irritable, jittery febrile child. Clinical features are often nonspecific – especially in infants and young children. Clinical Features Newborn: Poor feeding/sucking, vomiting, apnoea, hypothermia, hyperthermia, lethargy or a full/tense/bulging fontanel, jittery, meningeal irritation. Infant: Fever/irritable/inconsolable crying/vomiting/seizure/full, tense, bulging fontanel, jittery, meningeal irritation Toddler/Child: Headache/fever/vomiting/inconsolable crying, meningeal irritation The typical signs of meningeal irritation are often absent in small children – especially those less than 18 months of age. The only way to definitively make a diagnosis or exclude meningitis is with a LP. Indications for LP:  Neonates as part of septic screen (eg. hypothermia, hyperthermia, poor feeding, vomiting, profuse diarrhoea in breastfed neonates). NB: beware of the neonate with history of apnoea  Discuss with consultant before LP.  Infants with fever, vomiting, full fontanel, meningeal irritation.  Any child with meningeal irritation.  Any child < 18mo with febrile seizure without obvious cause. Make sure assistant is holding the child in the correct position before attempting LP as this will limit the number of bloody taps. Ensure the assistant is bending the child’s lower back, rather than the neck or restricting chest movement as they may stop breathing!!! Push LP needle forward very slowly till you feel a give. If unsure withdraw stilette to see if CSF is already flowing out.Do opening pressures if TBM is suspected and manometer tubing is available. Sedation: May not be necessary in young infant. Use Ketamine 2mg/kg IV stat, with O2Sats and Dinamap BP monitoring in older child. If Ketamine contra-indicated you can use local anaesthetic. If Emla is available, use it one hour pre LP. In addition Chloral Hydrate (50 mg/kg) or Ketamine 10mg/kg po with Midazolam 0.5mg/kg po stat may be used under supervision. Contraindications to LP  Depressed level of consciousness (or decreasing)  Focal neurological signs  CN nerve abnormality – especially false localising signs 4th/6th nerve palsy.  ↑ICP (increased BP / decreased heart rate / papilloedema)  Coagulopathy or thrombocytopenia  Skin sepsis at LP site  Meningococcaemia  Severely ill child – shock, acidosis, dehydration or respiratory distress  It is less likely that a child “cones” with an open fontanelle, but cases are reported in the literature – be guided by the same criteria whether the fontanelle is open or not. Typical “text book” examples of CSF results Bacterial meningitis  Polymorph predominance-usually in the 1000’s  Elevated protein  Low glucose © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Viral meningitis  Lymphocyte predominance (polymorphs early)  Normal chemistry.  Normal protein (protein may be elevated in mumps meningitis) TB meningitis  Leucocytes usually not in 1000’s-lymphocyte predominance although poly’s early  Glucose low  Protein high  Chloride markedly reduced, often  10 meningitis present.



Bottom Line: If you think about an LP do one If TBM is suspected, perform an opening pressure when doing the LP (If manometer available). If you are concerned about contra-indications  discuss it first. If unsure  rather admit, treat for bacterial meningitis and review in the morning. Repeat LP in few days to see response to treatment.
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Treatment of bacterial meningitis < 3mo: Group B Strep / E.Coli/ Listeria Monocytogenes Rx: AMPICILLIN 50mg/kg 6H IV, plus CEFOTAXIME 50mg/kg 6H IV. > 3mo: Streptococcus pneumonia, Neisseria meningitides, Haemophilis influenza Rx: Ceftriaxone 100mg/kg daily IVI Dexamethasone IV 0.15 mg/kg 6 hrly for 3 days, start before initial antibiotic dose TB meningitis: RIFAMPICIN 20mg/kg 100mg/5ml INH 20 mg/kg 10mg/ml PZA 40 mg/kg (max dose 2 g) ETHIONAMIDE 20mg/kg (max dose 1g) PREDNISONE 4mg/kg (max 60 mg)



150mg capsule 100mg tablet (scored into 2) 500mg tablet (Can be divided up to 4) 250 mg (Can be divided up to 4) 5mg tablet



Use 7 days a week for 6 months. Wean prednisone over 4 weeks, after a month on treatment. Use single drugs for therapy. Keep as inpatient till afebrile and feeding well then T/F to Sonstraal TB Hospital if parents unreliable or to clinic for DOTS if parents educated and reliable. Book F/U with Dr von Delft’s IDC in 4 weeks after D/C. Notify and refer on triplicate referral forms. Phone clinic!!! Complications 1. Cerebral Oedema: If signs of raised intercerebral pressure (Posture decorticate or decerebrate, abnormal pupillary responses, abnormal breathing patterns, Cushing’s Triad of ↓ HR, ↑BP & Kussmaul breathing, persistent or rapid decrease in LOC), notify the consultant, admit to high care or ICU and treat with cerebral protective measures. Will require CT Brain. - Elevate head of bed 30°. - Maintain PaCO2 3,5 – 4,5kPa, intubate and ventilate if necessary - Supplemental oxygen - Ensure good blood pressure ( - Keep head in midline - Ensure normothermia – Rx temp aggressively - Mannitol 0,5 – 1 g/kg IV over 30min to 1 hr. Only if normotensive. May repeat x1. Check for crystallisation before administration. Monitor urine output. - Dexamethasone if space occupying lesion: 1-2mg/kg IV loading dose stat (Max 10mg), and 0.25mg/kg/dose q6h IV (Max:16mg/day) for 48 hours then taper over 5 days. - Emergency referral for possible VP Shunt 2. Cranial nerve palsies: think raised ICP. Must be imaged immediately. 3. Deafness: all children with bacterial and TBM should have their hearing assessed after discharge. 4. Neurological sequelae esp. TBM



COMA The most common causes of impaired level of consciousness in children include head injuries, CNS infections, post-ictal states, ingestion of toxins and metabolic disturbances. Causes:  Infections (meningitis/encephalitis)  Hypoxic ischaemic events (shock/near drowning)  Post ictal (seizures)  Trauma (remember NAI)  Ingestion (toxin/drug/alcohol)  Acute hypertension © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Metabolic (Diabetic ketoacidosis; hepatic failure; electrolyte abnormalities, inborn errors of metabolism) Vascular (intracranial bleeding/AVM’s) Tumours



Emergency management 1. Airway 2. Breathing 3. Circulation 4. Disability (AVPU!) 5. Don’t ever forget glucose Airway: Ensure patent and maintains – if no gag or cough or a “P” on AVPU score – intervention is needed. Breathing: Supplemental oxygen. Ensure adequate respiratory effort. If not, then intubation and ventilation is needed. Observe the pattern of respiration – acidotic or Kussmaul breathing may help with diagnosis. Circulation: Ensure good blood pressure – insert IV lines and take bloods at the same time – especially check serum glucose level! Disability: AVPU score: Assess best level of response A = Alert V = verbal response P = responds to pain U = unresponsive Clinically: History is important: (fever/rashes/toxins/trauma/granny’s pills/TB). Look for rashes. Measure the temperature. Look for any neck stiffness Look for localising signs (pupils/gaze palsy/tone/reflexes) Assess circulation. Look for signs of shock. Measure blood pressure. Check glucose. Signs of raised ICP (papilloedema may be late sign). Investigations:  FBC/U&E/Calcium/Magnesium/Phosphate/blood culture/glucose(+/- ketones)/Blood Gas  Drugs/Toxins - Toxicology screen, including tricyclics and organophospates (pseudocholinesterase assay)  CRP – if elevated it may be sign of infection, inflammation  Coagulation screen - if bleeding or petechial rash  Consider LFT’s and ammonia sent on ice and arrange with Lab before taking blood. Heparanised (dark green top) tube. Has to go to Greenpoint lab. DO NOT LP a child with decreased level of consciousness. CT Scan Brain: Should be done on any child with coma, especially if not improving or has localising signs.
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Treatment:  Emergency management as above  If obvious underlying cause treat accordingly  If associated with fever/neck stiffness then treat with:  Ceftriaxone 100 mg/kg IV daily  Dexamethasone 0,15 mg/kg 6-hrly  If herpetic lesions: Acyclovir 10mg/kg/dose q8h and omit dexamethazone  If ?TBM (TB contact/CXR suspicion/FTT): TBM regime Signs of raised intercerebral pressure / cerebral oedema: Posture decorticate or decerebrate, abnormal pupillary responses, abnormal breathing patterns, Cushing’s Triad of ↓ HR, ↑BP & Kussmaul breathing, persistent or rapid decrease in LOC. For urgent management. Notify the consultant, admit to high care or ICU and treat with cerebral protective measures. Will usually require CT Brain once stabilised. Management Cerebral Oedema - Elevate head of bed 30°. - Maintain PaCO2 3,5 – 4,5kPa, intubate and ventilate if necessary - Supplemental oxygen - Ensure good blood pressure ( - Keep head in midline - Ensure normothermia – Rx temp aggressively - Mannitol 0,5 – 1 g/kg IV over 30min to 1 hr. Only if normotensive. May repeat x1. Check for crystallisation before administration. Monitor urine output. - Dexamethasone if space occupying lesion: 1-2mg/kg IV loading dose stat (Max 10mg), and 0.25mg/kg/dose q6h IV (Max:16mg/day) for 48 hours then taper over 5 days. Pupils reactions Small reactive pupils: Pin Point Pupils:



Fixed mid-sized pupils: Fixed dilated pupils:



Unilateral dilated pupils:



Metabolic disturbance Medullary lesion Metabolic disorder Narcotic ingestion Organophosphate ingestion Midbrain lesion Hypothermia Severe hypoxia Barbiturates Anticholinergic drugs During and post seizure Rapidly increasing ipsilateral lesion 3rd nerve lesion Tentorial herniation Seizure
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THE FLOPPY INFANT (DISTINGUISHED FROM THE WEAK CHILD) It is important in the case of the floppy infant to distinguish whether the child is weak or hypotonic. It is not always possible, but it does help to locate the level of the lesion. A practical approach is to divide floppy infants into 2 broad categories: (a) Central Hypotonia- the setting is usually one of a brain abnormality or injury, with a more global involvement of cerebral function. (b) Peripheral Hypotonia- this is usually due to pathology from the anterior horn cell and distally, where higher functions are usually intact and the infant is alert and visually responsive. Clinical features to focus on  Detailed history: recent infection/family history/milestones/birth history. Intra-uterine movements.  Course of illness: Recent and rapid onset of weakness: see below  Immunisations: Polio  Head circumference  Examine cranial nerves  Deep tendon reflexes: if intact rules out lower motor neurone lesions  Signs of rickets  Signs of hypothyroidism  Dysmorphic features  Malnutrition  Systemic disease Causes Lower motor neuron intact Acute illness - Neonatal insults- IVH’s or HIE. - Cerebral Palsy - Down’s Syndrome - Nutrition – PEM/Rickets - Hypothyroidism - Connective tissue disorder - Cerebral degenerative conditions Lower motor neuron or muscle lesions SMA - Poliomyelitis - Congenital Myasthenic syndromes - Hypokalaemia - Peripheral Neuropathies - Congenital Myopathies - Botulism
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SUDDEN ONSET WEAKNESS This is a neurological emergency. Weakness may involve respiratory muscles with consequent respiratory failure. DIAGNOSTIC CLUE LIKELY CONDITION Perinatal problems/VLBW IVH/HIE Loss of acquired skills Degenerative Disorder Family history SMA/Myopathy/Storage Disorder Dysmorphic Down’s Syndrome/ Prader Willi Syndrome Tendon reflex exaggerated Upper Motor Neuron lesion Tendon reflex absent Lower Motor Neuron lesion Conditions include 1. Guillain Barre Syndrome: the hallmark of this condition is symmetrical ascending weakness with areflexia. The progression may be rapid and any child who has difficulty coughing, talking or is using accessory muscles to breathe needs to be in a facility where they can be ventilated. The differential includes vaccine associated polio and wild type polio. All cases of Acute Flaccid Paralysis need to be notified with stool samples sent away for virological studies. 2. Toxins: these may cause altered levels of consciousness. Consider Organosphates where a child has excessive secretions and constricted pupils. A response to atropine (Dose 0.01-0.02 mg/kg) is a useful diagnostic clue. Can be confirmed with low pseudocholinesterase levels. 3. Botulism: to be considered in the infant or young child with sudden onset generalised weakness. 4. Weakness with a distinct spinal cord level. This could indicate transverse myelopathy. A distended bladder may be suggestive of this. Needs to have an MRI for confirmation. Discuss with neurologist. Investigations (Discuss with Neurology about further investigations) Genetics: Blood:



If dysmorphic features. FBC/CEU/CMP/TSH/Toxic screen/SMN gene



LP: If normal LOC + no focal lesion (D/W consultant) Stool: Polio virus culture/Enterovirus Radiology: Cranial imaging may be required Treatment (A.B.C.) Treat specific condition. May need airway protection + ventilation especially if Guillaine Barre a concern. If Guillain Barre may need IVIG. Discuss with a consultant.



HEADACHES Headache is the most common pain syndrome in children. Recurrent headaches are a health problem. Recurrent headaches can be primary (e.g. migraine) or secondary (e.g. raised intracranial pressure). The actual perception of headache varies according to age and is influenced by factors like experience, memory and cultural environment. It is essential to exclude organic causes by taking a good history and clinical examination. Classification of headaches Migraine (without aura) At least 5 or more headaches lasting 1– 48 hours fulfilling at least 2 of the following:  bilateral or unilateral, frontal or parietal in location  pulsating in character  moderate or severe  aggravated by routine activity  nausea and/or vomiting plus photophobia and/or phonophobia during headache © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Migraine (with aura) At least 2 attacks fulfilling at least 3 of the following:  one or more reversible aura symptoms  at least one aura developing over > 4 minutes or 2/more successive symptoms  no aura lasting > 1 hour  headache follows aura in less than 1 hour Episodic tension-type headache At least 10 prior episodes, occurring less than 15 times per month and lasting 30 minutes to 7 days with at least 2 of the following:  pressing or tightening quality  mild or moderate intensity  bilateral location  no aggravation by routine physical activity  no nausea or vomiting, and photophobia and phonophobia absent during headache Cluster headache One-sided headache that may involve tearing of the eyes and a stuffy nose. separated by long pain-free periods. Rare in childhood.



Attacks occur regularly, but are



Management Each of the above can occur in combination in any patient, i.e. mixed, comorbid headache. Headaches can also be sub-classified according to temporal patterns, i.e. acute recurrent, chronic progressive/nonprogressive, episodic or constant. Most important aspect is to exclude secondary causes of headache, e.g. raised intracranial pressure. Non-drug treatment  Environmental and lifestyle changes, e.g. Avoid precipitants such as bright lights, sleep deprivation and certain foods  Headache diary Drug treatment Analgesics - Paracetamol, oral, 10–15 mg/kg/dose 6 hourly as required. - Ibuprofen, oral, 5–10 mg/kg/dose 6 hourly Anti-emetic - Metoclopramide oral, 0.15–0.3 mg/kg as a single dose Migraine prophylaxis - Discuss with consultant. Treat for six months, then review. - Sodium valproate oral 10–20 mg/kg/day OR - Propranolol oral 0.5–3 mg/kg/day in 2–3 divided doses. Contraindicated in asthma and heart block OR - Amitriptyline oral 0.25 mg/kg at night starting dose for a 6 week period. If no response, increase dose slowly to 1 mg/kg at night. ECG monitoring prior to dose increases. Referral Secondary intracranial pathological cause suspected. No response to treatment.
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NEUROCYSTICERCOSIS Neurocysticercosis is caused by the cysticercal form, i.e. larval form of the pork tapeworm, T.solium. The larvae may locate in the brain parenchyma, intraventricular and meningeal areas, spinal canal/cord and eye, or a combination of these regions. Viable cysticerci incite little inflammatory response, but dead cysticerci elicit an increased inflammatory response. Diagnostic criteria Location and stage of the life cycle of the parasite in the brain determines the clinical features suspect if child from endemic area (eg. visit to Eastern Cape or pig farming area), presents with neurological abnormalities such as: Seizures Raised intracranial pressure/hydrocephalus Focal neurological deficits Cranial nerve palsies



Meningo-encephalitis Meningitis Behavioural disorders Headache



Investigations  Computed tomography (CT scan) and/or magnetic resonance imaging (MRI scan) of Brain showing cysts, peri-lesional oedema or calcification of cysts. MRI scan may identify more lesions and viable cystic lesions than the CT scan.  Soft tissue radiology of muscles of lower limbs may demonstrate calcified cysticerci, i.e. Rice grain calcifications in muscles.  Follow-up CT scans and/or MRI scans may help to assess the response to therapy. Drug treatment Calcified cysticerci and a single dying lesion visible on CT scan require no treatment or monitoring. Patients with multiple dying cysts are assumed to have active disease and require treatment. Albendazole oral 5 mg/kg/dose 8 hourly for 5 days Prevention of neurological manifestations In massive infestations, cysticidal therapy may trigger an inflammatory response. Delaying therapy and adding corticosteroids may lessen the risk if started < 24 hours prior to albendazole therapy. Dexamethasone IM 0.25–0.5 mg/kg/24 hours (Continue for the duration of the therapy). OR Betamethasone oral 0.01– 0.2 mg/kg/24 hours (Continue for the duration of the therapy).
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NEPHROLOGY URINARY TRACT INFECTIONS Dipstix tests are routine in all children with Gastro / Kwashiorkor / Oedema / Fever without a source.In these cases this is an emergency investigation that aids diagnosis and changes management and should not be deferred. If a bag-specimen is not forthcoming within 10-15 minutes or severe nappy rash, a SPU or catheter under aseptic technique should be done for a urine MC&S, so that antibiotic choice can be established. Dipstix testing of a contaminated bag specimen will give false positive results. A negative result is only helpful in excluding infection. If dipstix on a bag specimen is suspicious of a urinary infection, please collect another bag sample after proper perineum cleaning with alcohol swabs or collect a suprapubic or catheter urine specimen. Only if this specimen suggests infection should the sample be sent for microscopy, culture and sensitivity. Give child iv or oral fluids before doing a supra-pubic tap. Suprapubic puncture will be dry in most dehydrated children. In well hydrated children or children who already had fluid in EC, do suprapubic before taking blood or have assistant ready for clean catch as you take blood. A proper sample should be processed by the lab within 30 min. Take-home message: Need to take specimen before antibiotics started, Sterile sample: BAG SPECIMEN IS UNACCEPTABLE FOR MC&S! Do a SPU or catheter specimen. Always document in the notes and on the lab form the type of specimen taken. Do not treat for “suspected UTI”. Definitions of different UTI’s: Simple UTI: Lower tract, few symptoms, usually normal tract. Complicated UTI: Febrile, systemic features – Pyelonephritis. Unresolved UTI: no improvement after 48 hours of treatment, ensure compliance, adequate drug dose, resistant organism. Reinfection: Recurring UTI with different organism after sterile urine. Persistent infection: Same organism isolated repeatedly (nidus) Catheter associated UTI: Catheterised patients Recurrent UTI:2 or more episodes of UTI’s with pyelonephritis, 1 episode of pyelonephritis and 1 episode of UTI, or 3 or more episodes UTI’s. Organisms: - Usually E.Coli(80% of time) - Atypical is all the rest, including K.Pneumonia, Serratia, Enterococcus, Enterobacter, Pseudomonas, etc - Viruses tend to give haemorrhagic cystitis, here Adenovirus is the most common. How to interpret Urine dipsticks:  +ve leucocytes and nitrites = 85-90% UTI  -ve leucocytes and +ve nitrites = ask yourself if your specimens fresh if YES - Treat  +ve leucocytes and –ve nitrites = most likely have UTI Treat if clinically indicated, otherwise wait for MCS  Both negative = 85-98% chance of not having UTI
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Treatment Uncomplicated UTI Children > 3 months old, who are unwell but not acutely ill and who are not vomiting maybe treated with oral antibiotics. Treated with Augmentin 25mg/kg/dose q8h OR Cefuroxime 15 mg/kg/dose q12h OR Nalidixic acid 12.5 mg/kg/dose q6h Complicated UTI All acutely ill babies must be treated parenterally for the first few days until clinically well and able to tolerate feeds.Any of: high fever, rigors, loin tenderness, septic child, generally unwell, vomiting, high CRP, leucocytosis or leucopaenia, or < 3mo of age: Ampicillin + Gentamicin (if renal function normal) OR CefuroximeIV 25 mg/kg/dose 8 hourly OR Ceftriaxone IV 50mg/kg od Duration of oral antibiotic therapy is for a minimum of 7–10 days. The choice of antibiotics used depends on the expected culture and sensitivity of the organism. Review antibiotic choice once culture and sensitivity results become available. Prophylaxis The recommendation for prophylaxis has been made in the following cases: 1. Children less than 1 year with structural abnormality 2. Grade 4-5 VUR 3. Obstructive uropathy with recurrent UTI’s 4. Single kidney with recurrent UTI’s © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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5. Previous pyelonephritis with renal scarring 6. Renal stones 7. Neuropathic bladder and recurrent UTI’s Referral to Nephrology All children with recurrent UTI’s, abnormal imaging, abnormal renal function with UTI’s.



ACUTE POST STREP GLOMERULONEPHRITIS Acute post-strep glomerulonephritis (APSGN) usually occurs 7-21 days after a group A B-haemolytic streptococcal throat or skin infection. APSGN is unusual before the age of 2 years. Clinical presentation:  Haematuria (initially macroscopic, then becomes microscopic)  Fluid overload with generalised oedema and hypertension, can progress to pulmonary oedema and hypertensive encephalopathy.  Oliguria, ±anuric renal failure  Impetigo is present in >50% of cases. Beware: Hypertensive encephalopathy and life-threatening pulmonary oedema may occur without being severely fluid overloaded or oedematous. Investigations 1. Urinalysis/Dipstick:(1-3+ haematuria,± proteinuria). If ≥ 3+ proteinuria may indicate nephritic-nephrotic and require renal referral. 2. Urine MC&S: Dysmorphic red cells and red cell casts support the diagnosis, culture excludes UTI. 3. Blood Tests: - Electrolytes and Renal Function: Na, K, Ur, Creat. Repeat daily until renal function stabilised or starting to improve (even if first creat normal) - Acid-base, calcium and phosphate if in renal failure. - Total Protein , Albumin and cholesterol (exclude a Nephritic-nephrotic syndrome) - ASOT, anti-DNAse B (to confirm evidence of Strep infection) - C3 and C4 level (In APSGN C3 reduced, C4 normal. If C3 normal and /or C4 reduced consider another diagnosis) 4. CXR: Look at heart size, pulmonary oedema, pleural effusions Management 1. Admit to ward 2. Close monitoring of Blood Pressure with appropriate size cuff: 4 hourly routine BP, hourly BP if raised, half hourly if Nifedipine administered. 3. Strict measurement of fluid intake and output. Fluid restrict to insensible losses: as low as 20 ml/kg/day!! 4. Manage hypertension and fluid overload - Lasix 1–5mg/kg/dose IV q6h if fluid overload (over 30 min – can cause deafness) - Nifedipine 0.15-0.3mg/kg/dose q4-6h sublingually, 2-4 hrly prn if BP>140 systolic (in children > 5yrs) and BP >130 (in children  20mml/l to 1.5gm/kg/day 8. PenicillinVK 250mg q6h po for 10 days to clear Strep infection 9. Weigh daily © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Complications Pulmonary Oedema is life threatening so call for help:  Oxygen  Sit up or Semi-fowlers position  Fluid restrict  IV Lasix high dose 3 – 5 mg/kg IV slowly, double dose and repeat after 20-30mins if no response.  Morphine 0,1mg/kg IV  Prepare for intubation, contact PICU for transfer Hypertensive encephalopathy: Treat hypertension as above. Treat seizures according to protocol. Refer for tertiary care ICU or high care Refer to the renal team if:  Rapid deterioration  Massive proteinuria  Persistent macroscopic haematuria > 6w or microscopic haematuria>12mo  Renal failure  Still hypertensive/requiring diuretics after 48hours  Query regarding diagnosis APSGN  Any atypical picture, nephritic/nephrotic (significant proteinuria/low albumin) etc Discharge when:  Passing urine with microscopic haematuria  Resolved oedema, normal BP  Normal renal functions



NEPHROTIC SYNDROME   



History of gradual onset generalised oedema with ascites Lethargy/Poor appetite Unusual in < 6mo or > 10 years (indication for biopsy)



Definition  Proteinuria of > 40 mg/ m²/hr or Urine Protein:Creatinine ratio of > 0,2g/mmol  Hypoalbuminaemia 
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Bloods:



Radiology: Mantoux:



FBC/diff and smear (anaemia) CEU (renal functions) Serum total protein + albumin Cholesterol Hepatitis B Surface Antigen and antibodies, HIV Elisa (or PCR if 


Treatment: (Discuss with Consultant) 1. Most will respond to Prednisone 2mg/kg/day (renal team’s advice is to start all white children empirically on prednisone if no signs of nephritis or renal dysfunction. Not so for black and coloured children where the chance of minimal change is much smaller) 2. Don’t fluid restrict - often have decreased intravascular volume 3. Indications for albumin infusion (call renal team): - Shocked - Severe oedema - Serum Albumin under 20g/l - Eyes swollen shut/scrotum swollen tense Refer all Nephrotic syndromes to Nephrologist



ACUTE RENAL FAILURE Definition Sudden reduction in renal function resulting in azotemia and disturbed metabolic fluid and electrolyte balance.Abnormal Na+ and K+ = emergency. If renal failure suspected, do not assume it was a haemolysed specimen. Do blood gas and formal K+ urgently. Clinical History and signs of underlying disease Vomiting / lethargy / anorexia / tachypnoea & acidotic breathing Fluid imbalance – oedema / pulmonary oedema / hypertension Decreased urine output Encephalopathy / twitching / seizures



Pre-Renal



Intra-Renal



Post-Renal



Causes of acute renal failure Shock/hypovolaemia/dehydration haemorrhage burns with 3rd space losses Nephritis Acute tubular necrosis Haemolytic uraemic syndrome Pyelonephritis toxins renovascular disease Post urethral valves ureteric obstruction (bilateral) masses
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Investigations Urine: Dipstix and send to lab for chemistry. Measure intake and output (may require catheterization)



Urine SG Urine Osmolality Urine/Plasma Osmol Urine/Plasma Creat Urine Na (Meq/l) Fe Na



Pre-Renal >1020 > 500 >1.3 >40 


Fractional excretion of Sodium =



Intra-Renal 40 >2%



Post-Renal 300 - 400 40 >3%



Urine Na x Plasma Cr x 100 plasma Na Urine Cr



Blood: Gas / U&E / Ca+ Mg + Phoshate / Protein / Albumin / FBC + Diff + Smear Radiology: CXR / urgent renal ultrasound Management  ABC  Treat underlying cause = if hypovolaemic / shock give crystalloid in 5 ml – 10 ml/kg boluses and reassess regularly.  Avoid potassium containing fluid if potassium is raised (and treat hyperkalaemia)  If oliguria persists after correcting fluid deficit, try lasix 1 mg – 4 mg/kg slow IV.  Record intake:output strictly (catheterise)  Give insensible losses only to begin with – especially if overloaded = 30 ml/kg/day. Choose fluid according to U&E results: may need to start with 5% - 10% dextrose/water initially.  Monitor and treat raised BP.  Seizures: IV Lorazepam 0,1 mg/kg Rectal Diazepam 0,5 mg/kg Indications for dialysis  Anuria unresponsive to aggressive diuretic treatment  Severe fluid overload unresponsive to diuretic treatment  Uncontrollable hyperkalaemia  Uncontrollable metabolic acidosis (pH < 7,2)  Uraemic: Altered level of consciousness / seizures  Inborn error of metabolism; especially if ammonia is increased
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INFECTIOUS DISEASES IMMUNISATIONS Remember to immunise (unimmunised) children against measles if they come into hospital after the age of 9 months. Remember to immunise children on discharge from hospital if their immunisations are not up to date or due, to record this on the road to health card, to arrange a follow up at the local clinic for further immunisations and to notify the caregiver of this appointment. Coughs and colds are NOT a contra-indication to vaccination. A history of “allergy” is NOT a contraindication. Egg allergy is NOT a contra-indication to MMR / measles vaccine (grown on egg fibroblasts but have no egg protein), but do not give yellow fever or chicken pox vaccines to children with confirmed egg allergy. Live vaccines (BCG, oral polio, measles and MMR) should not be given to immune-suppressed individuals (leukaemia, cytotoxic drugs).Avoid BCG in symptomatic HIV, but other live vaccines are NOT contra-indicated in HIV. Kwashiorkor and marasmus are NOT contra-indications for live vaccines. Doses are OPV 3 drops orally, all IMI injections are 0.5mls.
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INFECTIOUSPERIODS Disease Chickenpox



Incubation 14-21days



Prodrome 0-2 days



Diphtheria Hepatitis A Hepatitis B Measles Meningococcal Mumps Pertussis



0-7days 15-40days 60-180days 7-14days 0-7days 14-21days 7-14days



Nil 2-5 days 2-5 days 3-7 days Nil 0-1 day Up to 21 days



Poliomyelitis Rubella



7-14days 14-21days



11-14days 0-2 days



Isolation Period Until lesions crusted. (Usually 5-7days) Until3negativethroat swabs 7 days from onset of jaundice Variable &uncertain 5 days from start of rash 2 days from start of treatment 14 days from onset 1st 2 days of treatment with erythromycin 10 days Isolate from pregnant women for ±7 days, otherwise none



PETECHIAL RASHES A broad approach to causes of petechia / purpura is. Vascular (rash that does not blanch with pressure)  Infection (includes meningococcal and gram –ve sepsis)  Accidental or non-accidental trauma  Henoch Schonlein Purpura Thrombocytopenia  ITP  Hypersplenism  Consumption  Decreased production (includes bone marrow infiltrates such as leukaemias)  Immune and autoimmune Platelet dysfunction  Drugs  Metabolic and inherited Coagulopathy  Inherited  Acquired



MENINGOCOCCAL SEPTICAEMIA Remember not all children with meningococcal disease arrive with a rash and shock but can rapidly progress to suchand when suspected must be treated fast and aggressively. Caused by Neisseria Meningitidis, meningococcal disease is an important cause of morbidity and mortality in children- highest incidence is in the 
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Clinical Presentation: Meningococcal disease usually presents in one of 3 ways Meningitis:  Present with features of meningitis such as headache, fever, vomiting and neck stiffness indistinguishable from other forms of meningitis.  There may be no rash present and diagnosis is usually made on CSF culture later. Septicaemia:  The classic features are a fever and non-blanching rash in an unwell child.  A child may present with features of an URTI and then rapidly progress to rash and septicaemia.  Although the rash is typically petechial in nature it may present initially with a maculopapular rash similar to a viral exanthema. The rash typically begins in the buttocks, back of legs and conjunctiva. Some rashes evolve quickly, so serial inspections might be of value. Combination of Meningitis and Septicaemia:  These children present with a rash as well as features of meningitis. Remember Features may be atypical or non-specific, especially early on in the disease and in the young infant. Maintains a high index of suspicion as unrecognized disease can progress rapidly to shock and death. The initial diagnosis is CLINICAL. Management should not be delayed whilst awaiting results of laboratory investigations. Differential Diagnosis: The clinical differential diagnosis of bleeding diathesis and fever with or without neurological signs Includes: 1. Severe sepsis – caused by Gram-negative or Gram-positive bacteria 2. Fulminant hepatitis 3. Leukaemia and other malignancies. 4. Fulminant malaria 5. Severe tick bite fever 6. Viral haemorrhagic fevers (notably Crimean Congo Haemorrhagic Fever for South Africa) 7. Other Travel Related Haemorrhagic fevers Management 1. Resuscitate airway, breathing and circulation 2. Isolate for 1st 2 days of treatment. 3. Do not do an LP in suspected meningococcemia even if clinical meningitis present. 4. Ceftriaxone 50mg/kg 12H IV/IM X 10 days 5. OR cefotaxime 50mg/kg/dose 6H IV X 10 days. 6. Dexamethasone 0.15mg/kg/dose 6 hourly IV X 2-4days. 7. If meningitis is clinically present and seizures anticipated give phenobarbitone15-20mg/kg oral STAT then phenobarbitone 5mg/kg/dose daily oral (maximum oral dose usually 250mg). Treat convulsions as for acute convulsions. 8. Expect and look for shock (cold peripheries, delayed capillary filling, oliguria) and acidosis. Treat shock urgently and aggressively before transfer. This will usually require vigorous treatment both for hypovolaemia (Ringers lactate or 0.9%sodium chloide infusions of 20ml/kg rapidly–may require repeat up to 2-3 times) and sometimes cardiogenic cause (may require Inotrope infusion). 9. Watch for signs of raised intracranial pressure/cerebral oedema and treat. Contact chemoprophylaxis: Prophylaxisis only given to house hold contacts and medical staff WHO have performed mouth to mouth resuscitation or endotracheal intubation on the patient. Ciprofloxacin 500mg STAT is the drug of choice. Alternatives include Rifampicin or Ceftriaxone. © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014



Page 64



Generic Name



Dose Adults 500mg 600mgbd. 250mg



Route



Duration[Days]



Children 10mg/kg PO Single Dose 10mg/kg bd. PO 2days 


HIV INFECTION HIV testing should be offered to all children admitted to medical wards. If children are known to be exposed antenatally a routine PCR is done at 6 weeks, but this may be done as early as 2 weeks if clinically indicated. An Elisa test after 18 months is also confirmatory, but prior to 18 months only indicates exposure, not infection: a PCR will be required. If a child is suspected clinically as having HIV, and you are waiting for an HIV test result, don’t forget to treat the child with Bactrim and other routine medications. Stop Bactrim if 6 weeks PCR neg and not breastfeeding. Testing for HIV requires informed consent from the parent/legal caregiver. If the child is the product of a stable parental relationship, it is best to gain consent from BOTH parents. Always document your counselling and the giving of consent in the notes. Post test counselling can be done in the ward if the child is still an inpatient. Routine care Treat all acute illness and opportunistic infections. HIV-infected and HIV-exposed children should be immunised according to the routine national immunisation schedule, including live vaccines. Weight checks and weight monitoring at each visit. If failure to thrive, try to identify a treatable cause; e.g. acute or chronic respiratory, gastrointestinal or urinary tract infections or TB, then introduce food supplementation. Monitor haemoglobin and treat with iron, folate, multivite and zinc sulphate. 6 Monthly Vitamin A supplementation and deworm treatment. Bactrim prophylaxis from 6 weeks of age or if HIV infection is suspected. Bactrim prophylaxis Age



Daily dose



Less than six months < 5 kg Six months to five years 5 – 15 kg Six to 14 years 15 – 30 kg



100mg sulfamethoxazole 20 mg trimethoprim 200mg sulfamethoxazole 40 mg trimethoprim 400mg sulfamethoxazole 80 mg trimethoprim



Suspension Tablet (40 mg/8 mg per ml) (400 mg/80 mg) 2,5ml 1/4 5ml



1/2



10ml



1



Family care HCT for both parents and siblings. CD4 tests of all infected family members. Parental counselling re condomisation, family planning, care grants, nutrition support, disease information (PTB etc) and f/u at ARV Clinic. Consider the status of siblings of children diagnosed as HIV-infected. Counsel the caregivers about disclosure to spouse/partner and family. CD4 Age Years CD4% WHO COUNT Indications to commence HAART 0 to 1 All All All 1. All HIV-positive children 12 months or younger 2. Assess child clinically 1 to 3 3 
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WHO CLINICAL STAGING OF HIV/AIDS FOR INFANTS AND CHILDREN Clinical stage I Asymptomatic Persistent generalised lymphadenopathy Clinic al stage II Unexplained persistent hepatosplenomegaly Popular pruritic eruptions Fungal nail infection Angular cheilitis Lineal gingival erythema Extensive wart virus infection Extensive molluscum contagiosum Recurrent oral ulcerations Unexplained persistent parotid enlargement Herpes zoster Recurrent or chronic upper respiratory tract Infections (otitis media, otorrhoea, sinusitis or tonsillitis) Clinical stage III Unexplained moderate malnutrition or wasting not adequately responding to standard therapy Unexplained persistent diarrhoea (14 days or more) Unexplained persistent fever (above 37.5ºC intermittent or constant, for longer than one month) Persistent oral candidiasis (after first six to eight weeks of life) Oral hairy leukoplakia Acute necrotizing ulcerative gingivitis or periodontitis Lymph node tuberculosis Pulmonary tuberculosis Severe recurrent bacterial pneumonia Symptomatic lymphoid interstitial pneumonitis Chronic HIV-associated lung disease including bronchiectasis Unexplained anaemia (< 8 g/dl), neutropaenia (< 0.5 x 109 per litre) and/or chronic thrombocytopaenia Clinical stage IV Unexplained severe wasting, stunting or severe malnutrition not responding to standard therapy Pneumocystis pneumonia Recurrent severe bacterial infections (such as emphysema, pyomyositis, bone or joint infection or meningitis but excluding pneumonia) Chronic herpes simplex infection (orolabial or cutaneous of more than one month’s duration or visceral at any site) Oesophageal candidiasis (or candidiasis of trachea, bronchi or lungs) Extra-pulmonary tuberculosis Kaposi sarcoma Cytomegalovirus infection: retinitis or cytomegalovirus infection affecting another organ, with onset at age older than one month Central nervous system toxoplasmosis (after one month of life) Extra-pulmonary cryptococcosis (including meningitis) HIV encephalopathy Disseminated endemic mycosis (coccidiomycosis or histoplasmosis) Disseminated non-tuberculous mycobacterial infection Chronic cryptosporidiosis (with diarrhoea) Chronic isosporiasis Cerebral or B-cell non-Hodgkin lymphoma Progressive multifocal leukoencephalopathy Symptomatic HIV-associated nephropathy or HIV-associated cardiomyopathy



Antiretroviral treatment See latest drug dosing charts in back of book. Refer to TC Newman HIV clinic. © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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VARICELLA(CHICKEN POX) An acute, highly contagious, viral disease caused by Varicella Zoster Virus. It spreads by infective droplets or fluid from vesicles. One attack confers permanent immunity. Varicella is contagious from about 5 days before the onset of the rash until the crusts begin to disappear. Reactivation of the virus may appear later as zoster or shingles. Incubation period is 2–3 weeks. Patients are most contagious from 1–2 days before onset of the rash until crusting of lesions. Complications are more common in immunocompromised patients and include: Secondary skin infection, pneumonia, necrotising fasciitis, encephalitis, haemorrhagic varicella lesions with evidence of disseminated intravascular coagulation. Two important bacteria causing complications are S.aureus and S. pyogenes. Diagnoses Mild headache, fever and malaise Characteristic rash: lesions progress from macules to vesicles in 24–48 hours,successive crops appear every few days. Vesicles, each on an erythematous base, are superficial, tense ‘teardrops’ filled with clear fluid which dry to form fine crusts. The rash is more profuse on the trunk and sparse at the periphery of extremities at the height of eruption, all stages (macules, vesicles and crusts) are present at the same time the rash lasts 8–10 days and heals without scarring, unless secondarily infected mucous membranes may be involved pruritus may be severe. Management Isolate the patient Neonate: Isolate from mother until the mother is regarded as non-contagious Maintain adequate hydration Antiviral therapy For immunocompetent patients with varicella complications and for all immunocompromised patients. Initiate as early as possible, preferably within 24 hours of the appearance of the rash.  Aciclovir oral 20 mg/kg 8 hourly daily for 5 days (Max: 800 mg/dose) OR  Aciclovir IV 10mg/kg/dose 8 hourly administered over 1 hour for 7–10 days Pruritus:



Calamine lotion, topical, applied 3 times daily Promethazine oral 0.25–0.5 mg/kg/dose 6 hourly for 24–48 hours Secondary skin infection: Cephalexin oral 7.5 mg/kg/dose 6 hourly for 5 days Prophylaxis  Neonates whose mothers develop varicella from 5 days before delivery to 2 days after delivery: Varicella-zoster immunoglobulin IM (VAZIGAM ®)1 mL(100 units) given within 96 hours of exposure. If varicella-zoster immunoglobulin is not available treat with Aciclovir 20 mg/kg/dose 8 hourly for 10 days.  If baby develops varicella treat with Aciclovir 20 mg/kg/dose IV 8 hrly. (Gestational age 


PNEUMOCYSTIS JIROVECI PNEUMONIA (PJP) PCP is aan opportunistic respiratory infection most common in infants from 2–6months. It presents with an acute onset of respiratory distress with minimal/absent chest signs in a child who is HIV exposed. Hypoxaemia and cyanosis are common features as the disease progresses. © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Diagnoses  Oxygen saturation: usually less than 90% on pulse oximetry inroom air  Chest X-ray: findings can vary, usually diffuse bilateral alveolar or interstitial infiltrate.  NPA/Sputum: Indirect immunofluorescence may demonstrate Pneumocystis Treatment Oxygen, 1–2 L/minute via nasal prongs Monitor saturation respiratory rate and other vital parameters Supportive care, nasogastric feeds and intravenous fluids Meds  Trimethoprim/ Sufamethoxazole (Bactrim) IV, load with 10mg/kg once, then 5 mg/kg/dose of trimethoprim component 6 hourly for 5 days.  When child improves follow with oral 5 mg/kg/dose of trimethoprim component 6 hourly for 3 weeks. Bactrim: 200mg sulfamethoxazole / 40 mg trimethoprim per 5ml). PCP prophylaxis should continue after discharge.  If hypoxic and PCP confirmed or highly suspected ADD Prednisone, oral, 1–2 mg/kg daily for 2 weeks. Beware: danger of worsening co-morbid lung CMV infection.



PERTUSSIS A communicable respiratory infection usually recognized by a paroxysmal cough followed by an inspiratory whoop and associated vomiting. Subconjunctival haemorrhages may be present. The cough can persist for 3months or longer with the infectious period between 2 weeks and 3 months. The disease is more severe in young infants where it may present with apnoea rather than the inspiratory whoop. Incubation period: 7–10 days. Range: 6– 21 days. Diagnostic criteria  Diagnosis is clinical  A definitive diagnosis often not possible with respect to viral pertussis-like syndrome  FBC usually very high WCC with > 50% lymphocytosis  Use naso-pharyngeal aspirates if possible for cultures for Bordetella Pertussis Non-drug treatment  Isolation during first 2 days whilst on antibiotic therapy  Clear airways by gentle suction taking care not to induce cough  Appropriate respiratory support for apnoea or respiratory distress/failure  If hypoxic, give oxygen, 1–2 l/minute via nasal prongs  Encourage oral feeding. If unsuccessful provide nasogastric feeds with small volumes.  Immunise infant against pertussis even if diagnosis of pertussis was made Drug treatment Erythromycin oral, 10–15 mg/kg/dose, 6 hourly for 14 days All contacts of presumed pertussis, including adults. Children: Erythromycin oral, 10–15 mg/kg/dose, 6 hourly for 14 days Adults: Erythromycin oral, 250 mg , 6 hourly for 14 days Vaccinate contacts where appropriate. Notify
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MEASLES The following case definition is an epidemiological and not a diagnostic tool: Fever and maculopapular rash with any one of the following: - cough - coryza/runny nose - conjunctivitis Suspect measles in any child fulfilling the case definition. An acute, highly contagious, viral, childhood exanthem. Incubation period: 8–14 days from exposure to 1st symptoms and 14 days between appearance of rash in source and contact. Complications include: - Pneumonia - Feeding difficulties - Laryngo-tracheo-bronchitis (croup) - Severe diarrhoea - Encephalitis



-



Otitis media Stomatitis Corneal ulceration Subacute sclerosing panencephalitis



Diagnostic criteria 1. Prodromal (catarrhal) phase: 2. Duration 3–5 days, fever, runny nose (coryza), cough, conjunctivitis, Koplik’s spots, followed 3–5 days later with maculopapular rash. 3. The rash begins to fade after 3 days in the order of its appearance leaving temporary darker staining. If fever is still present after the third day of the rash, a complication should be suspected. Investigations Serum measles IgM antibodies for confirmation of diagnosis Management  Notify provincial EPI manager prior to confirmation  Only admit high risk patients: ○children less than 6 months old ○immune compromised/suppressed children ○children with severe malnutrition ○children with complications  Minimal exposure to strong light, if patient is photophobic isolate the patient in a separate room, if possible away from other children.  All entering the room to wear mask, gloves and gown.  Patient is infectious for 4 days after onset of rash, longer if HIV-infected.  if pneumonia with hypoxia, give humidified oxygen by means of nasal cannula All patients Vitamin A, oral, as a single daily dose for 2 days < 1 year 100 000 units > 1 year 200 000 units Complications Pneumonia Antibiotics, empirical To cover S. aureus and Gram-negative infection. Total duration of therapy: 5–7 days Ampicillin, IV, 25–50 mg/kg/dose, 6 hourly PLUS Gentamicin, IV, 7.5 mg/kg once daily PLUS Cloxacillin, IV, 50 mg/kg/dose 6 hourly © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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When child improves follow with oral therapy to complete 5–7 days treatment Amoxicillin, oral, 30 mg/kg/dose 8 hourly PLUS Cephalexin, oral, 7.5 mg/kg/dose, 6 hourly Conjunctivitis and corneal dryness: Chloramphenicol ophthalmic ointment 1%, inserted 6 hourly for5 days. If corneal clouding/ulceration suspected, obtain urgent ophthalmologic consultation. Treat Croup, Diarrhoea, Convulsions according to protocols Management of Contacts - Measles vaccine: Immunise children older than 6 months if unvaccinated and less than 72 hours since exposure. Immunise all children > 6 months of age if outbreak occurs. - Gamma globulin IM, 0.25 mL/kg If contact less than 6 mo or immunodeficient and less than 3 to 6 days after exposure.



LYMPHADENOPATHY Enlarged lymph nodes, up to 2cm in the neck are common. Causes include local infection, generalized viral infections and bacterial lymphadenitis. Rarer causes are tuberculosis, malignancy and BCG or MAIS disease. HIV disease usually causes generalized lymphadenopathy. If no obvious cause is present (eg tonsillitis, skin sepsis) treat empirically for lymphadenitis with cephalexin. If nodes do not resolve in 2 weeks or if suspicion exists of a rarer cause, do a CXR and mantoux, FBC,diff count, peripheral blood smear, ESR and CRP. If results are abnormal, manage accordingly. Indications for FNB or excision biopsy include  Failure to respond to antibiotics  Present for > 3 months  Increasing in size > 2cm in diameter  Firm, hard or matted consistency  Supraclavicular lymph nodes



HEMATOLOGY SICKLE CELL DISEASE GUIDELINES First Visit  Parental education about the disease  Most importantly about compliance and the recognition of early signs of infection  Screening siblings (Hb electrophoresis at 3/12) and parents  Medic alert bracelet. See websitewww.medicalert.co.za Every Visit  FBC and reticulocyte count  Pen VK 125mg bd from 8 weeks until 3 years of age. - Increase to 250mg bd until 5 years of age. - Can be stopped after 5 - 6 years - Keep a penicillin ‘crash pack’ at home to be administered in the case of fever. - Erythromycin 10mg/kg bd if penicillin allergic.  Folate 2,5 mg or 5 mg daily. Smaller doses may be required for neonates.  Immunization - Routine immunisations (especially Hib and Hep B) should be followed as usual. © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Pneumovax [>2years old and every 5 years]. Pneumovax is not sufficiently immunogenic in children younger than two years. Schedule: Give conjugate vaccine initially, followed by the polysaccharide vaccine once the child is 2 years old. If < 2 years, give 3 doses of conjugate vaccine at monthly intervals, followed by 1 dose of polysaccharide vaccine at 2 years of age. If > 2 years, give 2 doses of conjugate vaccine at monthly intervals, followed by 1 dose of polysaccharide vaccine one month later. - Influenza (annually in the autumn) Growth and development (especially if on hydroxyurea). Blood pressure monitoring (at risk for stroke). Intellectual development and school performance. Ophthalmological evaluation - Start at school going age. - Repeat every few years. Regular dental care / good oral hygiene. -



    



Hydroxyurea  Indicated after several / recurrent major thrombotic episodes. Initiation of therapy should be discussed with a paediatric haematologist before starting.  Hydroxyurea increases Hb F in SS disease / reduces the proportion of dense cells / increases the MCV and MCH of sickle cells.  Main complications: Neutropaenia, teratogenesis and retarded growth and development.  Start at an oral dose of 15mg/kg. (500mg per capsule). May have to opt for alternate day doses in smaller children or even less than that (e.g. 500mg 2X per week).  Monitor Hb F levels. Aim for an Hb F level of 10%. Infection  Perform FBC, reticulocyte count, urine dipstix and cultures (urine/blood/throat).  CXR only if clinically indicated.  If the child is ‘toxic’ with a high fever (>38oC) admit and start IV Ceftriaxone 50mg/kg. Oral Augmentin is adequate if the child is not systemically unwell or febrile. For acute chest syndrome choose an antibiotic which will cover possible Mycoplasma infection i.e. erythromycin or clindamycin.  Treat blood culture positive patients for seven days with IV antibiotics.  Treat CSF positive cases for 10 days with IV antibiotics.  Children who are improving and are culture negative after 48 – 72 hours can be switched to an oral equivalent and can be sent home.  Suspected salmonella osteitis can be appropriately investigated with a bone scan. Any collection should be drained by an orthopaedic surgeon. Thrombosis  Hydrate with IV fluids at maintenance doses.  Cover empirically with antibiotics as above.  Continue oral folate.  Provide adequate analgesia. Start with an oral paracetamol/codeine combination every 6 hours. Change to IV opiates if pain not totally resolved on weaker analgesics. Most children will respond to oral analgesia and adequate hydration.  If pain persists or worsens try IV methylprednisolone 15mg/kg per day for two days.
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Acute chest syndrome (this may be due to pulmonary sequestration or pneumonia)  Admit to high care.  Vigilant monitoring. Blood gases may be required if hypoxic.  Hydrate and analgese as above.  Transfuse.  Try trial of bronchodilator therapy which may be very effective.  Administer O2 if hypoxic.  Exchange transfusion may be necessary if hypoxia worsens, clinical deterioration continues despite packed cell transfusion or the haematocrit is high.  Cover possible Mycoplasma infection i.e. erythromycin or clindamycin. Priapism Home management: - Urinate often - Do some vigorous exercise - Increase fluid intake - Soak in a warm tub - If no result after all these measures the patient should come to hospital Hospital management - Hydrate, analgese, transfuse - If no result within a few hours consult a surgeon for shunting or corporeal irrigation Indications for blood transfusion  Splenic sequestration crisis  CNS infarction  Aplastic or haemolytic crisis  Preparation for surgery (aim for a Hb of 10g/dL)  Acute chest syndrome Indications for referral to a tertiary centre or d/w a haematologist  Acute chest syndrome  Priapism  CVA  Pulmonary hypertension or systemic hypertension  Commencement of hydroxyurea  Assessment for hypertransfusion programmes  Preparation for surgery or anaesthetic  Assessment for bone marrow transplant
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DIABETIC KETOACIDOSIS IN CHILDREN TYGERBERG CHILDREN’S HOSPITAL PROTOCOL Make the diagnosis  Hyperglycaemia (BG > 11 mmol/l)  Heavy glycosuria (>55mmol/l)  Blood BOHB >0,6mmol/l or ketonuria  pH < 7.3  SB < 15 mmol/l Clinical: Polyuria polypsia ≥5% dehydration ± Kussmaul respiration Assess Severity Mild



Beware: Euglycaemic DKA Hyperglycaemic Hyperosmolar-State (HHS):



±Vomiting ±Abdominal pain ± Drowsy



BG > 33,3mmol/L Ph>7,3 SB > 15mmol/L Absent / Mild BOHB (1mmol/L), Small Ketonuria Effective Osmolaility >320 Mmol/L Stupor / Coma.



Moderate



Severe



Shock Dehydration LOC Acidosis



NO NO YES  5%  10% 10% Alert Drowsy Depressed pH 


Effective Osmolality =2(Na) + BG m0sm/kg (N=280-295) Anion gap = Na-(Cl+HCO3) (N=8-16)



Bloods and other tests at admission: 1. Weight: If unknown, measure length & estimate weight from height chart 2. Laboratory glucose 3. pH, pCO2, SB, base deficit (venous blood gas is acceptable) 4. Na, K, CI, U, Cr, (Ca, Mg, Pi and Alb) 5. Infection screen if indicated (but no acute phase reactants during DKA)
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FLUID THERAPY 1. Resuscitation Treat shock first Stay with the child until shock is corrected Aim: N SBP for age and a significant drop (of at least 10%) in HR. Proceed to step 2-4 when hypovolaemia corrected.



Oxygen. Start insulin only if shock has been corrected (early use is associated with cerebral oedema) Hypotension: NS 0,9% 20ml/kg over 10-30 min Compensated shock: NS 0,9% 10ml/kg over 10-30 min Reassess. Repeat until aim achieved. Consider nasogastric tube (vomiting, depressed LOC)



2. Maintenance (over 24hrs) 0-2 yrs 3-5 yrs 6-9 yrs 10-14 yrs >15 yrs



80ml/kg/24 hrs 70ml/kg/24 hrs 60ml/kg/24 hrs 50ml/kg/24 hrs 30ml/kg/24 hrs



3. Rehydration (over 48 hours) 5% dehydrated 10% dehydrated



50ml/kg/48hrs 100ml/kg/48hrs



Review at least 6 hourly.



4. Ongoing losses Replace urine loss in excess of 2ml/kg/hour



= urine output in ml/kg/hr – 2 ml/kg/hr



Aims for Fluids for rehydration, maintenance and ongoing losses: 1. Effective osmolality at 4 hrs should be the same or up to 4mOsm/kg higher than baseline (an early drop may be associated with cerebral oedema). 2. Rehydrate over 48 hours - NS (0,9%) for first 4-6 hours - ½ NS (0,45%) after 6 hours (excessive NS has been associated with hyperchloraemic acidosis) unless attenuated rise/drop in serum Na. - ½ NS (0.45%) saline or NS (0,9%) until BG 5mmol/l/hr (5%DW/NS = rehydration fluid). Should the BG rise again above 15 mmol/l, you may increase the insulin infusion temporarily by 25% (i.e. increase to 2,5ml/hr – see below) - Change to 10% dextrose if BG 


0.1units x mass = units/kg/hr Units/kg/hr x 6hours = units/kg/6hours Add units/kg/6hours to 12ml normal saline Prime tubing, Run at 2 ml/hour
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Alternatives for referring doctor NB – Insulin should only be started after the resuscitation is complete. If the transfer to TBH is quick, it is not essential to give any insulin at all – please discuss this with the receiving doctor first. 1. 25 units in 100ml normal saline, run at (0.4 x weight in kg) ml/hr, remember to prime tubing. This still requires an infusion pump. 2. 50 units in 500ml normal saline (1 unit / 10ml), infuse at 0.1 units/kg/hour, change bag every 24 hours. 3. Hourly subcut/im insulin 0.1u/kg – this will only work if the patient is not shocked. 4. Never give insulin during a transfer. If the transfer is going to be lengthy, consider a bolus dose of soluble insulin 0.1unit/kg ivprior to transfer. Do not decrease or stop the insulin infusion below 0.05 units/kg/hour until the child is clinically well, and blood BOHB 150 mmol/l, use half-normal (0.45%) saline and rehydrate more slowly (>48hrs) Hyperglycaemia may cause false hyponatraemia:



Corrected [Na] = [Na] + 2 x Blood glucose – 5.5 5.5



Persistent acidosis results from: 1. Inadequate resuscitation. 2. Inadequate insulin. 3. Sepsis 4. Excessive NS admin (hyperchloraemic acidosis) Sodium bicarbonate therapy Contraindicated: Associated with cerebral oedema Consult paed endocrinologist on call first if possible, otherwise ICU consultant on call. NaBic should not be needed if the patient is not in ICU Do not use NaBic in the initial resuscitation. Correct by 25% over 4 hours (not a bolus) mmol bicarbonate = (base deficit x 0.3 x body weight)  4 Stop when pH  7.15 or standard bicarbonate  8 mmol/l Oral fluids during recovery © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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With severe DKA – oral sips / ice only Start oral fluids only after substantial clinical improvement, and when there is no vomiting. Remember to subtract from iv input. Antibiotics – if indicated clinically. Remember usually DKA is precipitated by insulin omission.. Manage stomach and bladder – NG drainage and bladder catheterisation as needed. Complications 1. Cerebral oedema – as the patient is improving. Signs: Headache Change in vital signs: HR, BP, O2 saturation, fever Change in CNS signs: LOC, irritability, restlessness, incontinence. CNS signs: cranial n palsies, posturing, seizures (convulsions, papilloedema and respiratory arrest occur late and have a very poor prognosis) Treatment: Exclude hypoglycaemia Mannitol 1g/kg iv immediately, over 20 minutes Halve iv fluid rate Elevate head ICU Mannitol 0.25g/kg/hour as infusion or boluses 4-6hrly CT head only when stable 2. Technical – tissued drips, blocked lines, leaks, uncontrolled infusion etc. 3. Recurrence ketoacidosis – from stopping insulin too early. 4. Hypoglycaemia 5. Hypokalaemia or hyperkalaemia 6. Aspiration pneumonia Mild DKA  Drink adequate fluids (maintenance + up to 5% rehydration)  Give extra Actrapid 0,05u/kg if BG >11 mmol/l and 0,1u/kg if BG ≥15 mmol/l  Monitor BG and blood BOHB/urine ketones 2-4 hourly depending on severity.  Repeat Actrapid 2-4hrly until ketone free. Changing to subcutaneous insulin Plan to switch at a mealtime – breakfast is most convenient! Work out insulin requirements (start at 0.6U/kg/day or less – 2/3 before breakfast, of which 1/3 actrapid, 2/3 protaphane; remaining 1/3 divided into 1/3 and 2/3 or ½ and ½ , actrapid 1/3 0r ½ before supper, protaphane 2/3 or ½ at 21h00) Give first subcutaneous dose of insulin. Meal 30 minutes thereafter. Stop insulin infusion +/- 60 minutes after subcut. Injection. Diabetic diet includes breakfast, snack, lunch, snack, supper, snack! Insulin requirements frequently remain high for a few days and then drop again – consider extra doses of actrapid (0.05 – 0.1U/kg/dose) if blood glucose is  15 mmol/l (and beware hypoglycaemia!).
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APPENDIX A. NORMAL VITAL SIGNS ACCORDING TO AGE



B. NORMAL ECG VALUES FOR CHILDREN HR



QRS axis degrees



PR interval seconds



QRS interval seconds



R in V1



S in V1



R in V6



S in V6



mm



mm



mm



mm



Age



bpm



1st week



90-160



60-180



0.08-0.15



0.03-0.08



26-May



0-23



0-12



0-10



1-3wks



100-180



45-160



0.08-0.15



0.03-0.08



21-Mar



0-16



16-Feb



0-10



1-2 mo



120-180



30-135



0.08-0.15



0.03-0.08



18-Mar



0-15



21-May



0-10



3-5 mo



105-185



0-135



0.08-0.15



0.03-0.08



20-Mar



0-15



22-Jun



0-10



6-11 mo



110-170



0-135



0.07-0.16



0.03-0.08



20-Feb



0.5-20



23-Jun



0-7



1-2 yr



90-165



0-110



0.08-0.16



0.03-0.08



18-Feb



0.5-21



23-Jun



0-7



3-4 yr



70-140



0-110



0.09-0.17



0.04-0.08



18-Jan



0.5-21



24-Apr



0-5



5-7 yr



65-140



0-110



0.09-0.17



0.04-0.08



0.5-14



0.5-24



26-Apr



0-4



8-11 yr



60-130



-125



0.09-0.17



0.04-0.09



0-14



0.5-25



25-Apr



0-4



12-15 yr



65-130



-125



0.09-0.18



0.04-0.09



0-14



0.5-21



25-Apr



0-4



> 16 yr



50-120



-125



0.12-0.20



0.05-0.10



0-14



0.5-23



21-Apr



0-4



C. STRUCTURED APPROACH TO STABILISATION AND TRANSFER After successful resuscitation of the seriously ill or injured child, frequent clinical reassessment must be carried out to detect deterioration or improvement with therapy. All patients should have the following monitored: ● Oxygen saturation ● Blood pressure ● CO2monitoring ● Urine output ● Arterial pH and gases ● Core temperature ● Pulse rate and rhythm ● Skin temperature
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Checklist prior to transporting a child 1. Is the airway protected and is ventilation satisfactory? (substantiated by blood gases, pH, Sats and capnography if possible) 2. Is the neck properly immobilised? 3. Is there sufficient oxygen available for the journey? 4. Is vascular access secure and will the pumps in use during transport work by battery? 5. Have adequate fluids been given prior to transport? 6. Is the child receiving adequate sedation, analgesia and, if used, paralysis 7. Are fractured limbs appropriately splinted and immobilised? 8. Are appropriate monitors in use? 9. Will the child/baby be sufficiently warm during the journey? 10. Is documentation available? Include: a. Child’s name h. Ventilator records b. Age & date of birth i. Results of investigations, including blood, c. Known or estimated weight urine, x-rays and scans d. Clinical notes j. Names and contacts of medical and e. Observation charts, including neurological nursing staff involved in referral, receipt f. The time and route of all drugs given and during transport g. Fluid charts 11. Is the necessary resuscitation equipment available? 12. Is appropriate treatment available for managing emergencies, eg rising intracranial pressure? 13. Has the case been discussed with the receiving team directly? 14. Has the receiving unit been advised of an estimated time of arrival? 15. Have plans been discussed with the parents, including issues of consent?
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D. NOTIFIABLE MEDICAL CONDITIONS - REFERRAL FLOWCHART
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E. DEVELOPMENTAL ASSESSMENT CHART
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F. HIV DRUG DOSING CHART FOR CHILDREN
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G. TB DRUG DOSING CHART FOR CHILDREN 


RH R: 10-20 H: 10-15



Z 30-40



Formulation Body weight (kg)



RH 60/60mg dissolvable tablet (scored)



Z 500mg tablet (scored)



< 2kg



Continuation phase 4 months Once daily 7 daysRH a week



Complicated TB disease (excluding TB meningitis) Intensive phase 2 months Once daily 7 days a week



R: 10-20 H: 10-15



RH R: 10-20 H: 10-15



RH 60/60mg dissolvable tablet (scored)



RH 60/60mg dissolvable tablet (scored)



Expert advice recommended



2-2.9



1½



3-3.9 4-5.9 6-7.9 8-11.9 12-14.9



¾ 1 1½ 2 3



15-19.9 20-24.9 25-29.9



3½ 4½ 5



75mg (1/2 x 150mg ¼ tab)*



Z 30-40



E 15-25



Z 500mg E 400mg tablet tablet (un-scored) # (scored) OR 400mg/8ml solution



TB meningitis / miliary TB



Continuation phase 4 months Once daily 7 daysRH a week R: 10-20 H: 10-15



RH R: 20 H: 20



RH 60/60mg dissolvable tablet (scored)



RH 60/60mg dissolvable tablet (scored)



Expert advice recommended



½



½



¼ ½ ½ 1



¾ 1 1½ 2 3



¾ 1 1½ 2 3



1 1½ 2



3½ 4½ 5



3½ 4½ 5



75mg (1/2 x 150mg ¼ tab)*



Single phase of treatment 6-9 months Once daily 7 days a week Z 40



Eto 15-25



Z 500mg Eto 250mg tablet tablet (scored) (scored)



Expert advice recommended



1 ml



½



3/4



¼ ½ ½ 1



1.5ml 2m1 3m1 ½ tab ¾ tab



¾ 1 1½ 2 3



1 1½ 2¼ 3 4



1 1½ 2



1 tab 1 tab 1 ½ tab



3½ 4½ 5



5 6 6



75mg (1/2 x 150mg ¼ tab)*



Target dose or dose range (mg/kg/dose) Formulation Body weight (kg)



< 2kg



¼



2-2.9



¼ ½ ½ 1



¼ ½ ½ 1 1



3-3.9 4-5.9 6-7.9 8-11.9 12-14.9



1 1½ 2



1½ 2 2



15-19.9 20-24.9 25-29.9



# For each dose, crush Ethambutol 400mg (1 tablet) to a fine powder and dissolve in 8ml of water to prepare a concentration of 400mg/8ml. Administer required dose, discard unused solution. * Pyrazinamide 150mg tab is unregistered in SA & requires MCC Sec 21 approval. H=Isoniazid, R=Rifampicin, Z=Pyrazinamide, E=Ethambutol, Eto=Ethionamide Uncomplicated TB disease in children = new HIV-uninfected TB cases with uncomplicated intra-thoracic TB, and/or lymphadenopathy, or pleural effusions Complicated TB disease in children (excluding TB meningitis) = drug-susceptible or presumed drug-susceptible TB who are smear-positive, cavitatory TB, extensive or severe TB, all HIV/TB co-infected cases
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H. COMMON INFUSIONS IN PAEDIATRICS How to mix infusions: 1. Decide on dose to be given and at what rate: Eg. I want to give 5mcg/kg/min at a rate of 2ml/hr Therefore total dose needed in 1 hour is: 5mcg x WT x 60 (min in an hour) in 2ml 2. Decide on the total amount of fluid to be mix: Eg 50ml N/S Therefore the Total dose to be added in 50ml: (Total dose 1 hour) x Total volume / Rate Eg. Gives the total mcg to be added in 50ml (5mcg x WT x 60) x 50ml Divide by 1000 to change mcg to mg 2ml 3. Run most infusions at 1-5 mls per hr to avoid fluid overload Eg.



12 kg child needs dopamine. I want to give at 5mcg/kg/min at 2ml/hr and must be mixed in 50ml (5mcg x 12 x 60) x 50ml = 90mg to be added in 50ml to give 5mcg/kg/min at 2ml/hr 2ml x 1000



Some general principles:  Run all infusions through a separate line from maintenance.  No boluses should be given through lines with infusions running especially adrenalin, dopamine, dobutamine and insulin.  Syringes and lines must be clearly marked with name and concentration of infusions.  Always check the drugs with another person and double check. COMMON INFUSIONS FOR NEONATES Drug Dose Mixture Doxapram Start 2.5mg/hr for 24mg/kg in 24ml 1hr then 0.35%DW 1.5mg/hr Glucagon Start at 1mg (1ml) up to 15ml 0.1mcg/kg/min in 5%DW (0.1-1 mcg/kg/min) (0.1ml/kg/hr = 0.1mcg/kg/min)



Rate Start 2.5ml/hr for 1hr then 0.3-1.5ml/hr(1ml/hr =1mg/kg/hr ) Start 0.1ml/kg/hr titrate 0.1- 1ml/kg/hr.
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COMMON INFUSIONS FOR PAEDIATRICS (NOT FOR NEONATES) Drug Dose Mixture Rate Notes Adrenalin 0.1-1.0 mcg/kg/min 0.75mg/kg in Start at 1ml/hr = Only give through a central line 50 ml 5%DW 0.25mcg/kg/min or UVC. or NS Titrate up in 0.5ml steps (Max 5ml/hr)* Dopamine and 5-20 mcg/kg/min 15 mg/kg in Start at 1ml/hr = Preferably give through a Dobutamine 50ml 5%DW 5mcg/kg/min central line or UVC or NS (Max 4ml/hr)* Morphine 0.1-0.2mg/kg load 1mg/kg in Start at 1ml/hr = Ventilated patient Start by then 1050ml 5%DW 20mcg/kg/hr diluting 10mg (1ml) with 9 ml 30mcg/kg/hr (Max 4ml/hr)* saline creating a solution (neonates), 1mg/ml then remix 20-80mcg/kg/hr (children) Midazolam 0.1-0.2 mg/kg 3mg/kg in Start at 1ml/hr = Ventilated patient bolus 50ml 5%DW 1mcg/kg/min Inf: 0.1or NS (Max 4ml/hr)* 4mcg/kg/min Clonazepam 0.05mg/kg slow 1mg/kg in Start at 1ml/hr = Ventilated patient An (Rivotril) bolus then 50ml 5%DW 0.02mg/kg/hr alternative to midazolam 0.01-0.1mg/kg/hr (Max 5ml/hr) infusion Salbutamol 5mcg/kg/hr for 1hr Use neat Start at 0.3ml/kg/hr For severe asthma then 1-2 mcg/kg/hr solution for 1 hr then (1mg/ml) 0.06-0.12ml/kg/hr Aminophylline Load 6 mg/kg in NS 25mg/kg in Start at 2ml/hr = For severe asthma in extreme 50 ml over 30min, 50ml 5%DW 1mg/kg/hr cases. If on oral preparation then or NS give less. 10yrs: 0.8mg/kg/hr MgSO4 50% Asthma: 50mg/kg Dilute in NS or Give over 20 min DO NOT GIVE WITH (2mmol/ml) over 20 min 5% DW AMINOPHYLLINE/SALBUTAMO (0.1ml=50mg) L/ KETAMINE Insulin 0.025-0.1 U/kg/hr Mix 2.5U/kg in Start at 1ml/hr = Changed Infusion every 24hrs. 50ml 4% 0.05u/kg/hr and MONITOR HGT HRLY. Albumin titrate. NO BOLUSES THROUGH THE (Flush with 20 (Rate 0.5-2ml/hr) LINE. Also see DKA and ml of solution) hyperkalaemia protocols. Atropine 0.05mg/kg every 1mg/kg up to Start at 5ml/hr Organophosphate poisoning. 15 min until 100ml NS =0.05mg/kg/hr and Wean slowly over days. atropinised,then titrate to clinical maintenance condition ie lung infusion at 0.02oedema, pupil size 0.05mg/kg/hr and agitation. *Note: If fluid restricted, increase concentration of mixture to decrease rate per hour
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I. INFECTIONS AND DRUG DOSAGES Adapted from Essential Drugs List of South Africa, South African medicines formulary and Antimicrobial Recommendations for Red Cross Children’s Hospital (RCCH) and Tygerberg Children’s Hospital (TCH). Before using this prescription list please note that this is just a reference to drug dosage in children only and therefore dosage may be different in neonates. There may be different dosage for different indications. NB: Before prescribing first check reference textbooks for:  Correct dose for neonates  Dosage changes for specific indications not mentioned  Contraindications for prescribing drug  Adverse effects of drug  Drug interactions  Max dosages in children SEPTICAEMIA Community - acquired



Hospital - acquired



1st line: Ampicillin 50 mg/kg/dose 6 hourly IV + Gentamicin 7.5 mg/kg/dose once daily IV If intrinsic renal dysfunction is present, Ceftriaxone 50 mg/kg/dose once daily IV PLUS Cloxacillin 50 mg/kg/dose 6 hourly IV if staphylococcal infection suspected. Note: Substitute with Vancomycin 15mg/kg 8hrly if MRSA suspected. 2nd line: Cefuroxime 25mg/kg/dose 6H PLUS Amikacin 15mg/kg IV once daily 3rd line: Meropenem 20mg/kg/dose 8H IV PLUS Vancomycin 15mg/kg 8hrly. (Meropenem 40mg/kg/dose 8H if meningitis suspected.)



RESPIRATORY INFECTIONS Community acquired Pneumonia 0-2 months of age Ampicillin 50 mg/kg/dose 6 hourly IV + Gentamicin 7.5 mg/kg/dose once daily IV > 2 months years of age Ambulant: Amoxicillin 30 mg/kg /dose 8 hourly PO x 5-7 days Hospitalised: Ampicillin 50 mg/kg/dose 6 hourly IV PLUS  Gentamicin 7.5 mg/kg/dose once daily IV in severe pneumonia, HIV-infected and severely malnourished children.  Cloxacillin 50 mg/kg/dose 6 hourly IV if staphylococcal infection is suspected.  Erythromycin 10 mg/kg/dose 6 hourly PO x 10-14 days if atypical organisms (e.g. mycoplasma or chlamydia) are suspected.  Bactrim 5mg/kg/dose of trimethoprim component 6H if PJP suspected x 21 days. Hospital acquired 2nd line: Cefuroxime 25mg/kg/dose 6H PLUS Amikacin 15mg/kg IV once daily Pneumonia PLUS Cloxacillin, Erythromycin, Bactrim if indicated Note: Substitute Cloxacillin with Vancomycin 15mg/kg 8hrly if MRSA suspected 3rd line: Meropenem. 20mg/kg/dose 8H IV PLUS Vancomycin 15mg/kg 8hrly Pertussis Erythromycin 10mg/kg/dose 6 hourly x 14 days Pneumocystis pneumonia Co-trimoxazole (dose according to trimethoprim component) 10 mg/kg IV loading dose followed by 5 mg/kg/dose 6 hourly IV or PO x 21 days At the time of initiating treatment for pneumocystis pneumonia add prednisone 1-2 mg/kg/dose daily PO x 10-14 days or until no longer hypoxic, then taper over 1 week ENT AND EYE Acute otitis media Amoxicillin 30 mg/kg/dose 8 hourly or 45 mg/kg/dose 12 hourly PO x 5-7 days Children ≤2 years of age, HIV-infected children or recurrent cases x 7-10 days. Treatment failure: high-dose Co-Amoxiclav 15mg/kg/dose + Amoxicillin 15mg/kg/dose 8hourly PO x 5-7 days OR Ceftriaxone 50mg/kg/dose once daily IV/IM x 3 days. Considered referral to ENT specialist for tympanocentesis or grommets for treatment failure, recurrent infections or hearing loss. Chronic Suppurative OM 1% acetic acid eardrops 3-4 drops 6hrly, with dry mopping for 4 weeks Pharyngotonsillitis Phenoxymethylpenicillin 25 kg: 500mg 12 hourly PO x 10 days
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Conjunctivitis



Chloramphenicol eye ointment 4 hourly, plus frequent eye irrigation with normal saline. Gonococcal (neonate): Add Ceftriaxone 25mg/kg/dose as a single dose IV/IM Chlamydial (neonate): Add Erythromycin 10 mg/kg/dose 6 hourly PO x 14 days Sinusitis (acute bacterial) Amoxicillin 30 mg/kg/dose 8 hourly PO x 10 days Dental abscess Co-Amoxiclav 15 mg/kg/dose 8 hourly PO × 5 days Severe cases: Cefuroxime 50mg/kg/dose 8H + Metronidazole 7.5mg/kg/dose 8H × 5 days Consider referral to a dental surgeon or ENT specialist. Diphtheria Benzylpenicillin 50 000 U/kg/dose 6 hourly IV x 7-10 days Note: Patient should be isolated and elimination of the organism documented by two consecutive negative cultures of throat swabs after completion of treatment. CARDIOVASCULAR SYSTEM Acute rheumatic fever Phenoxymethylpenicillin  3mo: Streptococcus pneumoniae, Neisseria meningitides, Haemophilis influenza Empiric therapy : Ceftriaxone 100mg/kg/dose daily IVI When pathogen cultured: Treat according to sensitivities. Duration of therapy:  H. influenzae & S. pneumoniae - treat for 10 days  N. meningitidis - treat for 5- 7 days  Group B Streptococcus - treat for 14 days  L. monocytogenes - treat for 21 days  Gram-negatives (neonates) - treat for 21 days Note: In neonates, or in patients receiving concomitant intravenous calcium-containing fluids, Ceftriaxone should be switched to Cefotaxime 50mg/kg/dose 6hourly IV. If 2 months of age with suspected bacterial meningitis and should be given immediately before or simultaneous to the first antibiotic infusion. Herpes simplex 0-12 years of age: Aciclovir 20 mg/kg/dose 8 hourly IV x 14-21 days encephalitis >12 years of age: Aciclovir 10 mg/kg/dose 8 hourly IV x 14-21 days Note: If diagnoses is considered, begin treatment before confirmation of HSV infection. In neonates with HSV encephalitis, treatment duration is at least 21 days and treatment should only be stopped once CSF herpes simplex PCR is negative. Cryptococcal meningitis See Essential Drugs List of South Africa. Manage all cases in consultation with the infectious diseases unit. Amphotericin B only available at tertiary care. Neurocysticercosis Calcified cysticerci and a single dying lesion visible on CT scan require no treatment or monitoring. Patients with multiple dying cysts are assumed to have active disease and require treatment. Albendazole oral 5mg/kg/dose 8 hourly for 5 days (Max: 800mg/day). Prevention of neurological manifestations: In massive infestations, cysticidal therapy may trigger an inflammatory response. Delaying therapy and adding corticosteroids may lessen the risk if started < 24 hours prior to Albendazole therapy. Dexamethasone IM 0.25–0.5 mg/kg/24 hours 6 hourly (Continue for the duration of the therapy). Follow with oral therapy as soon as possible to take oral: prednisone 1 mg/kg/day © Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014
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Continue for the duration of the Albendazole therapy. FUNGAL INFECTIONS Oral thrush Severe oral or oesophageal candidiasis Napkin area



Nystatin suspension (100 000 IU/ml) 1 ml into the mouth 4 times a day Miconazole gel topically 3 times daily for severe thrush. Fluconazole 6 mg/kg/dose once daily PO x 14-21 days



Clotrimazole cream topically with napkin changes. Barrier cream such as zinc & castor oil cream for napkin dermatitis. Sestemic Candidaemia Fluconazole 6-12 mg/kg/dose once daily IV/PO GASTRO-INTESTINAL INFECTIONS Chronic Diarrhoea Gentamicin 50mg/kg/day q4h (max 60mg per dose) PO for 3 days Cholestyramine 500mg if < 6mnth, 1g if > 6mnth, 6hrly PO for 5 days Metronidazole (Flagyl) 7.5mg/kg q8h PO for 5 days Bacterial dysentery Nalidixic acid 12.5 mg/kg/dose 6 hourly PO x 5 days If ill and toxic or  5 years Mebendazole 500 mg as a single dose. MUSCULOSKELETAL SYSTEM Acute osteomyelitis Cloxacillin 50 mg/kg/dose 6 hourly IV Neonatal infections add cefotaxime 50 mg/kg/dose IV 8-6 hourly. Note: Refer to orthopaedics for possible surgical drainage. Once good clinical response change to oral antibiotics (according to sensitivities) and complete total of 6 weeks. Septic arthritis Neonates: Cloxacillin 50 mg/kg/dose 6H IV + Cefotaxime 50mg/kg/dose IV 8-6 hourly. Infants and children: Cloxacillin 50mg/kg/dose IV 6H + Cefotaxime 25-50mg/kg/dose 6H. Note: Refer to orthopaedics for possible surgical drainage. Once good clinical response change to oral antibiotics (according to sensitivities) and complete total of 4 weeks. PARASITIC INFECTIONS Hydatid disease Albendazole 7.5 mg/kg/dose 12 hourly PO x 28 days, stop for 2 weeks and then repeat cycle for a total of 3 cycles Malaria See National Malaria Guidelines Schistosomiasis/Bilharzia Praziquantel 20 mg/kg/dose 12 hourly PO x 1 day (i.e. 2 doses) SEXUALLY TRANSMITTED INFECTIONS – All need to be investigated for sexual abuse Bacterial vaginosis Metronidazole 7.5mg/kg/dose 8H PO + amoxicillin 30mg/kg/dose 8 hourly PO x 7 days Candidiasis Nystatin cream OR 1% Clotrimazole cream OR 2% Miconazole cream applied intravaginally 8 hourly x 7 days Gonorrhoea Ceftriaxone IM as a single dose: 25 kg 250mg Chlamydia trachomatis 8 years: Doxycycline 100 mg twice daily PO x 7 days OR Erythromycin for 14 days Alternative is: Azithromycin 20 mg/kg/dose as a single dose PO (maximum dose 1 g) Trichomonas vaginalis or Metronidazole 7.5mg/kg/dose 8 hourly PO x 7 days Adolescents: Metronidazole 2g PO as Gardnerella vaginalis a single dose Syphilis Benzathine penicillin 50 000 u/kg/dose once weekly × 3 doses IM (max dose 2.4 MU) For penicillin-allergic patients: Children 
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6 hourly PO × 30 days Children >8 years of age: Doxycycline 2 mg/kg/dose 12 hourly PO × 14 days (maximum dose 100 mg) SKIN / SOFT TISSUE INFECTIONS Bite (animal or human) Co-Amoxiclav 15 mg/kg/dose + Amoxicillin 15 mg/kg/dose 8 hourly PO x 5 days Refer to the section on post-exposure prophylaxis for rabies Cellulitis Localised or mild: Flucloxacillin 25 mg/kg/dose 6 hourly PO x 5–10 days Severe: Benzylpenicillin 25 000U/kg/dose 6H + Cloxacillin 50mg/kg/dose 6H IV x 5-10days If there is clinical improvement after 48 hours of treatment, consider changing to CoAmoxiclav 15 mg/kg/dose 8 hourly PO × 5 days Pediculosis (lice) and 12 years of age: full strength Benzyl benzoate as a single application Tetmesol soap to wash body, clothes and linen Superficial abscess Surgical drainage alone may suffice. If surrounding cellulitis or systemically unwell, Cloxacillin IV or Flucloxacillin PO Tinea capitis Griseofulvin 10 mg/kg/dose once daily PO x 6 week Tick Bite Fever Children >8 years of age: Doxycycline 2 mg/kg/dose 12 hourly PO x 1 day followed by Doxycycline 1 mg/kg/dose 12 hourly PO x 7 - 10 days Children 40 kg 75 mg twice daily Varicella Aciclovir 20 mg/kg/dose 6 hourly PO × 7 days (maximum dose 800 mg) Only treat if immune-compromised or complicated (like pneumonia)
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J. COMMON PRESCRIBED DRUG DOSAGE FOR CHILDREN: ADAPTED FROM ESSENTIAL DRUGS LIST OF SOUTH AFRICA, SOUTH AFRICAN MEDICINES FORMULARY AND WESTERN CAPE ACADEMIC HOSPITALS ANTIMICROBIAL RECOMMENDATIONS 2013. Before using this prescription list please note that this is just a reference to drug dosage in children only and therefore dosage may be different in neonates. There may be different dosage for different indications. Before prescribing first check reference textbooks for:  Correct dose for neonates  Dosage changes for specific indications not mentioned  Contraindications for prescribing drug  Adverse effects of drug  Drug interactions  Max dosages in children Abacavir. 8mg/kg (adult 300mg) 12H oral. See ARV Dosing Chart. Acetazolamide. Raised ICP: 50mg/kg/day 8H (Max: 1 g/day). Acetic acid 1%. 3–4 drops 6H ears. Acetylcysteine. Paracetamol poisoning. 150mg/kg in 5ml/kg 5%DW over 15min loading dose, then 50mg/kg in 5ml/kg 5%DW over the next 4H continuous infusion, then 100mg/kg in 10ml/kg 5%DW over 16H, then 100 mg/kg in 10ml/kg 5%DW over 24H. Aciclovir. Herpes encephalitis, Varicella, 2 herpes zoster: 500mg/m or 10-20 mg/kg/dose 8H PO/IV. Cutaneous herpes: 5-10mg/kg/dose. For specific indications see EDL. Activated charcoal. 6 years 20–50g in 100– 300ml water. Adenosine. 0.1 mg/kg/dose rapid IV initially, increase with 0.05 mg/kg/dose to 0.25 mg/kg. Follow with a rapid flush 5mL NaCl 0.9%. In consultation with cardiologist / paediatrician. Adrenaline. CPR: 0.1 ml/kg IV of 1:10 000 dilution. Anaphylaxis: 0.01 mL/kg IMI of 1:1 000 dilution. Infusion: 0.3mg/kg in 50ml 5%Dex at 0.5-10ml/hr (0.05-1mcg/kg/min). Albendazole. 1-2y 200mg, >2y 400mg Albumin 20%. 5 ml/kg IV over 4 hours. With Pediatrician consultation only. Alprostadil (PGE1). Congenital Cyanotic Heart to open PDA: 0.05–0.1 mcg/kg/min IV, initial dose. Maintenance dose 0.01–0.1 mcg/kg/min. Will require ventilation for possible apnoea. Amikacin. 15mg/kg IV once daily Aminophyline. Apnoea of prematurity: 6mg/kg IV loading dose over 30 min. Thereafter 2mg/kg 12 hourly IV or orally. Severe asthma: 6mg/kg IV over



20-30min followed by infusion at 1mg/kg/hr IV. Consultant only. Amiodarone. VF, pulseless VT: 5mg/kg/dose IV. Follow standard algorithm. Amlodipine. Severe acute hypertension: 0.2mg/kg/dose 6H twice then 12H. Amoxicillin. 15-30mg/kg 8H oral. Amoxicillin/clavulanic acid. 15-30mg/kg 8H oral of amoxicillin. Ampicillin. 25–50 mg/kg/dose 6H IV. Artemeter/lumefantrine. See National Malaria Guidelines. Atenolol. 0.5–1 mg/kg/dose once daily. CI: heart failure and asthma. Atropine. Organophosphate poisoning: 0.02–0.05 mg/kg. Repeat every 10– 15min until bronchial secretions are controlled. BCG vaccine. 0.05ml Intradermal. Beclomethasone. MDI 100-400mcg 12H. Benzathine benzylpenicillin. 50 000 unit/kg/dose IM. Prophylaxis: 30kg 1.2 million units Benzylpenicillin (Pen G). 50 000 units/kg/dose IV. Meningitis: 100 000 units/kg/dose IV. Biperiden. Acute dystonic reactions: slow IV injection 


Chloroquine. See National Malaria Guidelines. Chlorpheniramine. 0.1 mg/kg/dose 8H Cholestyramine. Chronic diarrhea: 6m 1 g 6H PO Ciprofloxacin. Caution in children. 15mg/kg/dose 12 hourly. Clarithromycin. 7.5-15mg/kg/dose 12H. Clotrimazole. 1% topical cream Cloxacillin. 25-50 mg/kg/dose 6H IV. Neonate: 
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Flucloxacillin. 12.5–25mg/kg 6H PO. Fluconazole. IV/PO, 6–12 mg/kg daily. Neonate: < 1wk 72H, 1-2wks 48H. Fluoxetine. 0.5 mg/kg/day PO. Dose range: 5–40 mg daily. Folic acid. 5mg daily. Furosemide. PO/IV, 0.5-1mg/kg 6-24H. Gentamicin. IV, 5mg/kg daily. Glucagon. Hypoglycaemia in Diabetics: IM/SC, 0.1–0.2 mg/10 kg. Max dose: 12 years 1.0 mg. Neonatal hypoglycemia: See guidelines in text. Start infusion at 0.1mcg/kg/min (Dose: 0.1-1 mcg/kg/min) Mix: 1mg (1ml) up to 15ml in 5%DW. Glucose. Hypoglycaemia: Dex 10%, 2mL/kg IV OR Dex 50% 0.5 mL/kg IV diluted in N/S 1:4. Start IV infusion. See hypoglycaemia protocol in text. Haloperidol. See EDL of South Africa. Heparin sodium. For specific indications and dosage see EDL of South Africa. Hepatitis B immunoglobulin. Antenatal exposure: 0.5ml IM within 12hrs of birth. Hepatitis B vaccine. IM, 0.5ml stat. Give at 6, 10 and 14wks. Give at birth if antenatal exposure to Hep B. Hydrochlorthiazide. 1mg/kg 12-24H PO. Hydrocortisone. For specific indications and dosage see EDL of South Africa. Ibuprofen. 5–10 mg/kg/dose 6H oral. Immunoglobulin. For specific indications and dosage see EDL of South Africa. Specialist initiated. Influenza vaccine. See package insert. Insulin. See EDL of South Africa. Ipratropium bromide (Atrovent). Nebulise 0.25mg (2ml) in 2ml N/S 4H. Iron. See Ferrous gluconate (syrup) and Ferrous lactate (drops). Isoniazid (INH). PTB: 10mg/kg/day oral. Use Rimactizid 60/60 combination tablet. TBM: 20mg/kg/day. Max 400mg. Ketamine. Sedation 2mg/kg/dose IV. Labetalol. 0.5-3 mg/kg/hour IV infusion. Severe acute hypertension. Specialist initiated. See hypertension protocol. Lactulose. Constipation: Use Sorbitol as per EDL. PO, 6y 10mL. Daily or 12 hourly. Lamivudine (3TC). 4mg/kg 12H oral. See ARV drug chart. Lamotrigine. Specialist initiated. Levothyroxine (Eltroxin). Daily oral. 0-6m 25-50mcg. 6-12m 50-75mcg. 1-5y 75-100mcg. 6-12y 100-150mcg. Adjusted dosage to blood levels. Lopinavir/ritonavir. See ARV drug chart. Lorazepam (Ativan). Slow IV, 0.1 mg/kg. Magnesium sulphate 50%. Oral/IV, 0.2mL/kg/dose.



Mannitol. Cerebral Oedema: 250mg/kg IV infusion over 30-60 minutes. Mebendazole. 2-5 years 100 mg 12H for 3 days. >5 years 500mg single oral dose. Meropenem. 20mg/kg/dose 8H IV. Meningitis 40mg/kg/dose 8H IV. Methotrexate. Specialist initiated. Methylphenidate. 0.3-0.5mg/kg/day. Max 40mg daily. Specialist initiated. Methylprednisolone. See EDL. Metoclopramide. 0.15-0.3mg/kg oral. Metronidazole. 7.5mg/kg/dose 8H oral. Midazolam. Seizure: Buccal, 0.5mg/kg. IV, 0.1-0.2mg/kg/dose. Ventilated: 14mcg/kg/min. Mix: 3mg/kg in 50ml 5%DW. (1ml/hr = 1mcg/kg/min). Morphine. IV, 0.1mg/kg/dose 4-6H. Oral, 0.2-0.5mg/kg/dose 4-6H. Naloxone. Neonatal opiate depression: IV / IM, 0.1 mg/kg stat. Max 0.4mg. May need repeat dose later. Opioid toxicity: Children: IV, initially 0.01mg/kg. If no response 0.1mg/kg may be given. Max dose 2mg. 2 Nevirapine. 150-200 mg/m /dose bd. Once daily for 14 days, then increase to bd if no rash or severe side effects. Ofloxacin. MDR TB: 15-20mg/kg dly. Omeprazole. 0.5-1mg/kg/day twice or once daily. Specialist initiated. Oxybutinin. Voiding dysfunction, with diurnal enuresis. Oral, 2.5-5mg, 8-12H. Paracetamol. 10-15mg/kg/dose 6H oral. Phenobarbital. Status Epilepsy: 20mg/kg/dose IV over 10min, can give additional 10mg/kg bolus twice. Maintenance: 3–5mg/kg/day oral. Phenoxymethylpenicillin (Pen VK). Eradication of streptococci: 12.5mg/kg/dose 6H. Prophylaxis: 5y 250mg 12H oral. Phenytoin. Status Epilepsy: 15-20mg/kg IV over 30min, can give additional 10mg/kg bolus twice. Phosphate Sandoz. 500mg Effervescent Tablet. 30-90mg/kg/day 6H oral. Piperacillin /tazobactam (Piptaz). IV, 50mg/kg/dose 6 hourly of piperacillin. Neonates: 12H < 2wks; 8H 2-4wks. Polyethylene glycol. 30 mL/kg/hour Potassium oral solution. 100mg/kg/day in 2-3 doses oral. (Max 1g/dose). Potassium chloride 15 %. Severe hypokalaemia only. 1-2ml/200ml ½ DD + as constant infusion. (1ml=2mmol K ). Praziquantel. Bilharzia: 40mg/kg/24H oral as a single dose. Prednisone. 1-2mg/kg/day oral. TBM: 4mg/kg/day Prednisolone. See prednisone. Promethazine. 0.125 mg/kg/dose 6H.



Propranolol. Cong. Cyanotic Heart Disease with cyanotic spells: 0.5-1mg/kg/dose 6 hourly. Cardiologist consultation only. Pyrazinamide. PTB: 20-30mg/kg dly. TBM:40mg/kg dly. 500mg Tab. Max 2g. Pyridostigmine. Myasthenia Gravis: Oral, 1-1.5mg/kg/day 4-6H. Specialist initiated. Pyridoxine (Vit B6). 6.25-12,5mg dly . Quinine. See National Malaria Guidelines. Rifampicin. PTB: 10mg/kg/day oral. Use Rimactizid 60mg/60mg Tab. TBM:20mg/kg/day. Rimactizid. 60mg Rif/60mg INH. Give according to weight. See TB drug chart. Risperidone. 0.125-3mg bd. Specialist initiated. Average dose: 0.25-2mg/day. Ritonavir. See ARV Dosing Chart. Salbutamol. MDI: 1 puff = 100mcg. Nebs: 5mg (1ml) in 2-4ml N/S. IV: Severe asthma in ICU, load 5mcg/kg, then 0.2mcg/kg/min. Increase by 0.1mcg/kg every 15min. (Max 4mcg/kg/min). Sodium bicarbonate (4.2%). Severe metabolic acidosis: HCO3 (mmol) = BE x 0.3 x kg. (Give this amount in ml over 4-6 hours to half correct) 2ml Sodabic 4.2% = 1mmol HCO3. CPR: Stat dose 1-2ml/kg/dose. Check contra-indications in textbooks. Sodium valproate. 20-40mg/kg/day PO 8-12 hourly. Specialist initiation. Sorbitol. 6y 1015mL per dose oral. Daily or twice daily. Spironolactone. 1-2mg/kg/dose 12H PO Stavudine. See ARV Dosing Chart. Suxamethonium chloride. Intubation: 2mg/kg/dose IV stat. Tilidine (Valoron). Oral, 1mg/kg 4 hrly. 1 drop = 2.5mg. Drops = weight ÷ 2.5. Trimethoprim/sulfamethoxazole (Bactrim). IV/PO, 5mg/kg/dose of trimethoprim 6hrly. PCP Rx 21 days. Vancomycin. IV, 10mg/kg 6hrly or 15mg/kg 8hrly. Neonates: 12m 200 000 IU. Vitamin D. Breastfeeding: Oral, 400 IU dly. Rickets: Oral, 5 000 IU, once dly. Zidovudine. See ARV Dosing Chart. Zinc sulphate. 10kg 20 mg/day. Abbreviations: H: Give hourly CI: Contraindication PO: Give orally IV: Give intravenous ARV: Antiretroviral EDL: Essential Drug List of South Africa MDI: Metered Dose Inhaler



© Copyright Paediatric Protocol Book Paarl Hospital – Updated Jan 2014



Page 92



























[image: PAEDIATRICS PROTOCOL BOOK PAARL - Updated Jan 2014.pdf ...]
PAEDIATRICS PROTOCOL BOOK PAARL - Updated Jan 2014.pdf ...












[image: Protocol HES Preclinical (Final - Jan 2016).pdf]
Protocol HES Preclinical (Final - Jan 2016).pdf












[image: Paediatrics IV.pdf]
Paediatrics IV.pdf












[image: Devon Sanctuary Protocol - Jan 14.pdf]
Devon Sanctuary Protocol - Jan 14.pdf












[image: USLP India Progress 2014PDF - Hul]
USLP India Progress 2014PDF - Hul












[image: Paediatrics I.pdf]
Paediatrics I.pdf












[image: Paediatrics IV.pdf]
Paediatrics IV.pdf












[image: Paediatrics III.pdf]
Paediatrics III.pdf












[image: Paediatrics I.pdf]
Paediatrics I.pdf












[image: Google Cloud (updated Jan 2017)  Cloud Platform]
Google Cloud (updated Jan 2017) Cloud Platform












[image: Paediatrics and Neonatology.pdf]
Paediatrics and Neonatology.pdf












[image: Paediatrics at a Glance]
Paediatrics at a Glance












[image: (Can) Protocol]
(Can) Protocol












[image: 2010 PAARL Standards for Academic Libraries.pdf]
2010 PAARL Standards for Academic Libraries.pdf












[image: A Survey on Routing Protocol Routing Protocol Routing ... - IJRIT]
A Survey on Routing Protocol Routing Protocol Routing ... - IJRIT












[image: Jan 19 - Jan 25.pdf]
Jan 19 - Jan 25.pdf












[image: Protocol Stack]
Protocol Stack












[image: 2016 Staff Information Sheet (Updated 4 Jan 2016).pdf]
2016 Staff Information Sheet (Updated 4 Jan 2016).pdf












[image: Dorrinton-VDS-2010-Updated-Jan-2012--July-2012.pdf]
Dorrinton-VDS-2010-Updated-Jan-2012--July-2012.pdf












[image: A Survey on Routing Protocol Routing Protocol Routing ... - IJRIT]
A Survey on Routing Protocol Routing Protocol Routing ... - IJRIT















PAEDIATRICS PROTOCOL BOOK PAARL - Updated Jan 2014.pdf ...






There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. PAEDIATRICS ... 






 Download PDF 



















 5MB Sizes
 47 Downloads
 436 Views








 Report























Recommend Documents







[image: alt]





PAEDIATRICS PROTOCOL BOOK PAARL - Updated Jan 2014.pdf ... 

Page 1 of 92. PAARL HOSPITAL PAEDIATRIC. PROTOCOL BOOK. PAEDIATRIC TREATMENT GUIDELINES FOR. SECONDARY AND PRIMARY HEALTH CARE. WEST COAST AND CAPE WINELANDS. WESTERN CAPE. Page 1 of 92 ...














[image: alt]





Protocol HES Preclinical (Final - Jan 2016).pdf 

87 remove duplicates from 86 (1621). Condition Being Studied. Fluid resuscitation represents a cornerstone therapy for maintaining intravascular volume.














[image: alt]





Paediatrics IV.pdf 

Bone marrow transplantation in childhood (BMT). 5. Management of chronic myeloid leukaemia. 6. Antioxidants and free radicals. 7. Immuno suppressants in the ...














[image: alt]





Devon Sanctuary Protocol - Jan 14.pdf 

and break glass hammers. 4. Eligibility. 4.1 The scheme is available free of charge to victims of domestic violence and abuse, irrespective of. housing tenure ...














[image: alt]





USLP India Progress 2014PDF - Hul 

Å¸ Project Shakti network expanded to include over 70,000 ... The 'Help a Child Reach 5' handwashing campaign started in 2013 in .... while promoting the benefits of clean toilets and good hygiene. .... social investment in India has continued to sup














[image: alt]





Paediatrics I.pdf 

Genetic counselling. 3. Pancreatic function tests. 4. Pathogenesis of cerebral edema. 5. Universal precautions. 6. Pulmonary surfactant. 7. Brief account on blood ...














[image: alt]





Paediatrics IV.pdf 

Essays: (20). 1. Discuss the recent advance in renal replacement therapy. Short essays: (8x10=80). 2. Newer vaccines. 3. Monoclonal antibodies. 4. PET scan.














[image: alt]





Paediatrics III.pdf 

Child labour. 7. Wilson's disease. 8. Hirschsprung's disease. 9. Undescended testes. *********************. Page 1 of 1. Paediatrics III.pdf. Paediatrics III.pdf. Open.














[image: alt]





Paediatrics I.pdf 

Erythropoietin. 6. Foetal haemoglobin. 7. Growth monitoring. 8. T â€“cell. 9. Urine analysis. *********************. Page 1 of 1. Paediatrics I.pdf. Paediatrics I.pdf.














[image: alt]





Google Cloud (updated Jan 2017) Cloud Platform 

for web applications) and adhere to .... Google maintains an internal audit program consistent with indusdry best practices and regulatory .... hosting options? X. Google operates a global network of data centers to reduce .... BCR-10 BCR-10.1.














[image: alt]





Paediatrics and Neonatology.pdf 

Zinc deficiency in children. Draw and label: (2x2=4). 11. Circle of Willis. 12. Peripheral smear picture in iron deficiency anemia. One word answers: (4x1=4). 13.














[image: alt]





Paediatrics at a Glance 

Leeds Community Children's Services. Belmont House ..... Use direct questions to try to confirm or refute possible ...... cuddle? Generally, it is best to reward good behaviour ...... The Snellen chart or a letter-matching card for younger children.














[image: alt]





(Can) Protocol 

IJRIT International Journal of Research in Information Technology, Volume 3, .... The MCP2551 generates degree of difference send and receive capability for.














[image: alt]





2010 PAARL Standards for Academic Libraries.pdf 

Collection management also includes leasing, renting,. deselection, providing access to other collections,. planned resource-sharing and cooperative storage,.














[image: alt]





A Survey on Routing Protocol Routing Protocol Routing ... - IJRIT 

The infrastructure less and the dynamic nature .... faster convergence, it employs a unique method of maintaining information regarding the shortest distance to.














[image: alt]





Jan 19 - Jan 25.pdf 

Sign in. Page. 1. /. 1. Loadingâ€¦ Page 1 of 1. Page 1 of 1. Main menu. Displaying Jan 19 - Jan 25.pdf. Page 1 of 1.














[image: alt]





Protocol Stack 

GUI Tools for system/protocol modeling ... storage for sample files, e.g. modulation and terrain. â–«. /gui ... Define QUALNET_HOME and add GUI and path.














[image: alt]





2016 Staff Information Sheet (Updated 4 Jan 2016).pdf 

Teacher (Hospitality & Retail. Services). Senior Programme Manager,. ERC Institute. 20. Ms Chua Tian Woon Allied Educator (Aesthetics) Executive (Admin), ...














[image: alt]





Dorrinton-VDS-2010-Updated-Jan-2012--July-2012.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item.














[image: alt]





A Survey on Routing Protocol Routing Protocol Routing ... - IJRIT 

CGSR Cluster head Gateway Switch Routing protocol [9] is a multichannel operation ..... protocols of mobile ad-hoc networksâ€�, International Journal of Computer ...


























×
Report PAEDIATRICS PROTOCOL BOOK PAARL - Updated Jan 2014.pdf ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















