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Hormonal contraception: recent advances and controversies Practice Committee of the American Society for Reproductive Medicine The American Society for Reproductive Medicine, Birmingham, Alabama



This Educational Bulletin outlines delivery systems and contraceptive formulations, summarizes advances in emergency contraception and reviews the effects of hormonal contraception on cancer risks, cardiovascular disease, and bone. (Fertil Steril 2008;90:S103–13. 2008 by American Society for Reproductive Medicine.)



The first hormonal contraceptive, Enovid (150 mg of mestranol and 9.85 mg of norethynodrel; G.D. Searle, Skokie, IL), was approved by the U.S. Food and Drug Administration (FDA) for use in the United States in 1960. Oral contraceptives (OCs) are now the most widely used reversible form of hormonal contraception in the United States. A wide variety of hormonal contraceptives are available. Their mechanisms of action include inhibition of ovulation, alteration in cervical mucus, and/or modification of the endometrium, thus preventing implantation. In addition to the contraceptive benefits, many other health benefits have been realized with hormonal contraception, including reduction of the risk of endometrial and ovarian cancers, control of menstrual bleeding, and relief from cyclic pelvic pain. In the evolution of hormonal contraception to its current form, modifications have been made in an effort to decrease side effects and improve effectiveness and compliance and to extend the time on active pills beyond 21 days. The first change was a decrease in the dose of estrogen and progestin, which led to the low-dose formulations used today (1). Subsequently, new progestins were developed to decrease androgenic side effects. More recently, alternative delivery systems have been introduced in an effort to improve tolerability, compliance, and convenience; these delivery systems include transdermal, vaginal, implantable, and injectable systems. This bulletin will outline new delivery systems and contraceptive formulations, summarize recent advances in emergency contraception, and review the effects of hormonal contraception on cancer risks, cardiovascular disease, and bone health. INJECTABLE PROGESTIN CONTRACEPTION In December 2004, the FDA approved depo-subQ Provera 104 (Pharmacia and Upjohn/Pfizer, New York, NY) for contraceptive use. The product contains 104 mg of medroxyprogesterone acetate in a pre-filled syringe with a 0.65 mL volume. It is administered subcutaneously every 12 to 14 weeks to women to inhibit ovulation. Depo-subQ Provera provides similar contraceptive efficacy to that of Depo-ProvEducational Bulletin Revised August 2008. No reprints will be available.
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era IM 150 mg, the intramuscular version of medroxyprogesterone (0.0 to 0.25 contraceptive failures per 100 womenyears vs. 0.3 contraceptive failures per 100 women-years, respectively). The bleeding pattern for the subQ formation is similar to that of the IM formulation. Return to ovulation after discontinuing depo-subQ Provera is longer than that of daily hormonal contraception, with the median time to ovulation after last injection being 10 months. The earliest return of ovulation is 6 months. Twenty percent of women do not resume ovulation within 12 months (2, 3). TRANSDERMAL HORMONAL CONTRACEPTION The transdermal combined estrogen/progestin contraceptive patch (Ortho Evra/Evra; Ortho Women’s Health & Urology/Ortho-McNeil-Janssen Pharmaceuticals, Raritan, NJ) was approved by the FDA for use in the United States in 2002. The patch is 20 cm2 (4  5 cm) and delivers 20 mg/ day of ethinyl estradiol (EE) and 150 mg/day of norelgestromin (a biologically active metabolite of norgestimate) (4). The dosing is one patch weekly for 3 consecutive weeks, followed by a patch-free week. The patch may be applied to the buttock, abdomen, upper outer arm, or upper torso excluding the breasts. Mean serum concentrations of hormone are not affected by heat, humidity, exercise, or cold-water immersion (4). The observed contraceptive failure was 0.7 per 100 woman-years (95% confidence interval [CI], 0.31–1.10) but was higher in women with body weight >90 kg (5). The transdermal contraceptive is well tolerated and has a side-effect profile similar to OCs (6). An open-label randomized study comparing the pharmacokinetics of EE showed that mean serum EE levels were 1.6 times higher with Ortho Evra than with a combination oral contraceptive pill containing 30 mg of EE (7). In November 2005, the FDA updated product labeling for Ortho Evra to warn providers and patients that the contraceptive patch exposes women to higher estrogen concentrations than most combination oral contraceptives. It is not known whether the contraceptive patch poses a higher risk for venous thromboembolic events (VTE) than oral contraceptives. In 2008, the FDA approved labeling changes for the patch to include results from three epidemiologic studies evaluating insurance claims data demonstrating an elevated risk of VTE for patch users. Taken together, those data suggest that the
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risk of VTE for patch users may be up to two-fold greater than for women using OCs containing 30–35 mg of EE and norgestimate or levonorgestrel. The samples sizes among the three studies varied from 17 to 37 cases, and event rates ranged from approximately 11 to 42 cases per 100,000 women years. The risk of acute myocardial infarction and stroke have not been elevated in patch users compared with OC users, but events in both groups are too rare to provide a precise estimate of risk (8). CONTRACEPTIVE VAGINAL RING A combined estrogen/progestin contraceptive vaginal ring (CVR) (NuvaRing; Organon USA, Roseland, NJ) was approved by the FDA for use in the United States in 2001. This contraceptive device consists of a flexible ring made of ethylene vinyl acetate copolymer with an outer ring diameter of 54 mm and a cross-sectional diameter of 4 mm. The vaginal ring releases approximately 120 mg of etonogestrel (a biologically active metabolite of desogestrel) and 15 mg of EE per day (9). The CVR is used for 3 weeks continuously followed by a 1-week, ring-free period to allow for regular menstrual bleeding. The advantage for the user is that the CVR is not fitted. It is inserted and removed by the user and may or may not be removed for coitus. The most common side effects reported include headache (6.6%), leukorrhea (5.3%), and vaginitis (5.0%) (10). The failure rate in one study was 0.65 per 100 woman-years (95% CI, 0.24–1.41) (10). An open-label, randomized study comparing the pharmacokinetics of EE showed that the mean serum EE levels with Ortho Evra are 3.4 times higher than with NuvaRing, and that the mean serum EE levels of combination oral contraceptive containing 30 mg of EE are 2.1 times higher than with NuvaRing (7). It is not known whether NuvaRing poses a lower risk for VTE than Ortho Evra or combination OCs. LEVONORGESTREL-RELEASING INTRAUTERINE DEVICE A levonorgestrel (LNG)-releasing intrauterine device (IUD) (Mirena; Bayer HealthCare Pharmaceuticals, Wayne, NJ) was approved by the FDA for use in the United States in 2000. The LNG-IUD is T-shaped with a steroid reservoir containing 52 mg of levonorgestrel mixed with polydimethylsiloxane, which controls the release rate of hormone. The LNG-IUD is approved for 5 years. The LNG-IUD has a failure rate between 0 and 0.2 per 100 woman-years (11); the ectopic pregnancy rate is 0.02 per 100 woman years (12). Menstrual bleeding is decreased by 75% in LNG-IUD users and is attributed to the progestin-induced decidualization and suppression of the endometrium (13); 20% to 50% of users become amenorrheic within the first 2 years after insertion (14). After removal, there is rapid return to normal fecundability, with 1-year life-table pregnancy rates of 89 per 100 for women less than 30 years of age (15). IMPLANTABLE CONTRACEPTIVES Norplant (Wyeth Pharmaceuticals Inc., Philadelphia, PA), the first implantable contraceptive device, was approved by S104
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the FDA for use in the United States in 1990 and was withdrawn from the market in 2002 due to complications associated with removal. This device contained 216 mg of levonorgestrel in six implantable rods to be removed after 5 years. Newer developments in implantable contraception are focusing on fewer implant rods and less androgenic progestins. Norplant II (Jadelle; Bayer Schering Pharma Oy, Turku, Finland) has been approved by the FDA but is not yet marketed in the United States. This system contains two rods, 4 cm in length, with a total dose of 150 mg of levonorgestrel for 3 years. The failure rate is 0.8 to 1.0 per 100 woman-years (16, 17). In July 2006, the FDA approved a newer single-rod, nonbiodegradable implant system (Implanon; Organon USA) containing the progestin etonogestrel (a desogestrel metabolite). The carrier polymer, ethylene vinyl acetate, is more stable than the silastic material used in Norplant. Implanon has been used widely throughout Europe, Australia, and Indonesia since 1998. It is implanted subdermally and results in serum progestin levels that inhibit ovulation and provide contraception for up to 3 years. There is a very low failure rate (


nausea, and lipid changes while increasing progestational effects (19). Among the progestins available in the United States, norgestimate has the greatest progestational effect, and levonorgestrel is the most androgenic (19). The newest progestin, drospirenone, is not a 19-nortestosterone derivative. The pharmacologic differences in progestins have not been reflected in clinical outcomes. Drospirenone is an analog of the aldosterone antagonist spironolactone that exhibits both progestational and antiandrogenic activity (20). The 3-mg dose of drospirenone in OCs is approximately equivalent to 25 mg of spironolactone. Oral Contraceptives Containing Less Than 30 mg Ethinyl Estradiol Low-dose OCs with 20 mg of EE were initially marketed for use in perimenopausal women. However, these low-dose preparations have been shown to be effective contraceptive agents in women of reproductive age, with reported pregnancy rates ranging between 0.07 and 2.10 pregnancies per 100 woman-years of treatment (21). When compared with a 35-mg EE OC, the 20-mg EE OC has comparable cycle control and reduced symptoms of bloating and breast tenderness (22). There is no evidence, however, that OCs containing 20 mg of EE have a better safety profile than OCs containing 30 or 35 mg of EE. Similarly, multiphasic OC preparations have not been shown to be safer or more efficacious than monophasic OCs with the same EE content (23). Changes in Recommendations for Missed Pills The World Health Organization’s Selected Practice Recommendations for Contraceptive Use (WHOSPR) was updated in 2004 and contained revised recommendations on missed OCs. The guidelines take into consideration that when OC pills are missed, the chance of pregnancy occurring depends upon how many pills are missed, when the pills are missed, and whether the OC contains %30 mg of EE. The chance of pregnancy occurring is greatest when active hormonal pills are missed in a manner that extends the hormone-free OC interval (i.e., at the beginning or the end of the 21 days of active pills). Limited evidence suggests that the risk of pregnancy is greater when 20-mg EE pills are missed than when 30–35-mg EE pills are missed. The WHO guidelines are summarized in the Appendix. Extended OC Therapy Monthly withdrawal bleeding for women using hormonal contraception has been the traditional prescribing method (21 days of active pills and 7 days of placebo pills). Recently, however, this has been challenged, and the use of extended hormonal use to delay or prevent menses has been evaluated. A randomized controlled study compared a traditional 28-day cycle to an extended 49-day cycle of a 30-mg EE/ 300-mg norgestrel monophasic birth control regimen (24). The extended regimen resulted in fewer bleeding days and no increase in mean spotting or abnormal bleeding episodes. Fertility and Sterility



There were no statistically significant differences in other reported side effects such as headaches, weight gain, cramping, or breast tenderness. Similar results have been obtained with extended use of OCs containing 20 mg of EE (25). In 2003, the FDA approved Seasonale (Duramed Pharmaceuticals/Barr Laboratories, Pomona, NY), a 91-day OC regimen consisting of 84 days of pills containing 30-mg EE/ 0.15-mg levonorgestrel and 7 hormonally inactive tablets. Seasonique (Duramed Pharmaceuticals/Barr Laboratories) uses the same doses of EE and levonorgestrel, but uses pills containing a 0.01 mg dose of estrogen in place of the placebo pills. It was FDA approved in 2006. A 1-year continuous extended OC regimen containing 20 mg EE/0.09 mg levonorgestrel (Lybrel; Wyeth Pharmaceuticals) was approved by the FDA in May 2007. Lybrel consists of 1 year (365 days) of continuous active pills. The safety and side-effect profiles of Lybrel appear to be similar to those of traditional 21-day cyclic OCs. Ninety-nine percent of women resume ovulation within 3 months after discontinuing the medication. EMERGENCY CONTRACEPTION Available hormonal emergency contraceptive (EC) regimens are effective when used within 72 hours of unprotected intercourse, regardless of the stage in the menstrual cycle (26, 27). Either a combined estrogen/progestin regimen or a progestinonly treatment regimen may be used. Both regimens include two doses, the second administered 12 hours after the first. Their effectiveness appears to result primarily from an inhibition or delay of ovulation, and neither appears to interrupt or disrupt an already established pregnancy. The recommended combined estrogen/progestin treatment regimen includes 100 mg of EE and 1 mg of norgestrel or 0.5 mg of levonorgestrel. The progestin-only regimen involves a higher 0.75-mg dose of levonorgestrel. There have been two FDA-approved and dedicated products for emergency contraception: Preven (four pills, each containing 50 mg of EE and 0.25 mg of levonorgestrel; two pills taken initially and two again 12 hours later; Gynetics, Belle Mead, NJ) and Plan B (two pills, each containing 0.75 mg of levonorgestrel; one pill taken initially and one 12 hours later; Duramed Pharmaceuticals/Barr Laboratories). Preven is no longer marketed in the United States. In August 2006, the FDA announced approval of Plan B as an over-the-counter emergency contraceptive option for women who are 18 years of age or older. Plan B is still a prescription-only EC for women who are less than 18 years old. The effectiveness of the EC is determined by comparing the number of pregnancies observed after treatment to the expected number of pregnancies in the absence of treatment. In evaluating the combined EC, a meta-analysis involving more than 3000 patients observed a 74% reduction in the pregnancy rate compared with the theoretical or expected pregnancy rate (28). Less information is available regarding the success of the progestin-only regimen. The World Health Organization conducted a randomized trial in 1001 women S105



comparing the progestin-only regimen with the combined regimen (29). The proportion of pregnancies prevented in the progestin-only and combined regimens was 85% and 57%, respectively, with the progestin-only regimen being statistically significantly more effective (relative risk [RR] ¼ 0.36; 95% CI, 0.18–0.70). However, it must be noted that EC is still less effective in pregnancy prevention than consistent use of other contraceptive methods. Nausea and vomiting are the predominant side effects, occurring in 42% and 16% of patients using the combined regimen, respectively (30), though these symptoms are significantly less with the progestin-only regimen (29). Ectopic pregnancy can occur after EC, but the risk does not appear to be increased (31). There are no contraindications to EC except pregnancy, although no studies have investigated outcomes in women with contraindications to combined OC (32). The progestin-only regimen may be a better choice for women with a personal or a family history of thrombosis. Antiprogestins have been evaluated for use as EC. Mifepristone in a single dose of 600 mg, 100 mg, 50 mg, or 10 mg is equally effective in the prevention of pregnancy and has been shown to be more effective than the combined OC regimen with fewer side effects (33–35). HORMONAL CONTRACEPTION AND CANCER RISK Breast Cancer Breast cancer is very rare in young women. The cumulative risk is less than 10 per 10,000 in women of all races up to age 35 years (36). Breast cancer risk associated with OC use has been evaluated in a pooled analysis from 54 studies involving 53,297 women with breast cancer and more than 100,000 controls (37). The main finding was a small increase in the relative risk of localized breast cancer in women under age 35 associated with current OC use (RR ¼ 1.24; 95% CI, 1.15–1.33) and also with past OC use within 1 to 4 years (RR ¼ 1.16; 95% CI, 1.08–1.23) compared with controls. This risk declines shortly after stopping use and disappears within 10 years. By age 50, there is no difference in risk of breast cancer in ever-users of OC and controls. The study also demonstrated that breast cancers diagnosed in OC users were significantly less advanced than those in never-users (for spread of disease beyond the breast, RR ¼ 0.88; 95% CI, 0.81–0.95). In addition, no increased risk of breast cancer was identified among women from 35 to 64 years of age who were current or former users of OCs in a large population-based, case-control study involving over 9000 women (38). A meta-analysis (39) estimated the risk of breast cancer diagnosed before menopause in former OC users to be 1.19 (1.09–1.29) but could not take into account timing and duration of OC use. A recent analysis from the Women’s Contraceptive and Reproductive Experiences Study (40) demonstrated short-term OC use was not associated with breast cancer risk (odds ratio [OR] ¼ 1.0; 95% CI, 0.8– 1.1). Associations between OC use and breast cancer may be confounded by underlying characteristics of users or unS106
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measured factors influencing duration of use (40). Overall, there is no evidence of any increase in lifetime risk of breast cancer among OC users. The risk of breast cancer is increased in women whose first exposure to depot medroxyprogesterone acetate (DMPA) was within the previous 4 years and who are under age 35 years (RR¼ 2.19; 95% CI, 1.23–3.89) and in current users of any age who had initiated use of DMPA within the previous 5 years (RR¼ 2.0; 95% CI, 1.5–2.8). However, long-term, case-controlled studies do not demonstrate any increased risk of breast cancer with ever-use of DMPA or with longterm prior use (41, 42). Endometrial Cancer Oral contraceptive use is associated with a lower risk of endometrial cancer. A meta-analysis found that the incidence would be reduced by 56%, 67%, and 72% with use of combined OCs for 4, 8, and 12 years, respectively (P


found statistically significant protection against ovarian cancer with any past use of OCs compared with never-use (RR ¼ 0.5; 95% CI, 0.3–0.8) (50). The greatest protection was associated with 6 or more years of use (RR ¼ 0.3; 95% CI, 0.1–0.7).



Cervical Cancer The use of OCs has been associated with an increased risk of cervical intraepithelial neoplasia and cervical cancer (47, 52–55). However, because the human papillomavirus (HPV) has been implicated as the main causative agent in cervical cancer (56), OC use most likely acts as a cofactor in the development of this disease (55). A recent study of pooled data from case-control studies of invasive cervical cancer (eight studies) and carcinoma in situ (two studies) evaluated the risk of cervical cancer in women who were using hormonal contraception and who tested positive for the HPV (55). Hormonal contraception for fewer than 5 years did not increase the risk of cervical cancer (OR ¼ 0.73; 95% CI, 0.52–1.03). However, risk increased with use of hormonal contraception for 5 to 9 years (OR ¼ 2.82; 95% CI, 1.46–5.42) and was greatest with use for 10 years or longer (OR ¼ 4.03; 95% CI, 2.09–8.02). The proposed mechanism for this association is a hormonal effect on the cervix, a hypothesis that is supported by the increased risk of cervical cancer associated with increased parity and HPV (57) and by the correlation between higher estradiol receptor concentrations induced by OCs and the risk of lowgrade cervical intraepithelial neoplasia (54).



Colorectal Cancer There is growing epidemiologic evidence that OCs may protect women from developing colorectal cancer. In a metaanalysis, the overall estimated relative risk of colon cancer in OC users was 0.82 (95% CI, 0.74–0.92). The protection was stronger for women who had used OCs within the previous 10 years (RR ¼ 0.46; 95% CI, 0.30–0.71) (58).



MEDICAL RISKS OF HORMONAL CONTRACEPTION Hormonal Contraception and Bone Density Depot medroxyprogesterone acetate use has been associated with short-term bone loss in reproductive-age women, which is attributed to the lower ovarian estrogen production resulting from suppression of gonadotropin secretion. The preponderance of evidence suggests that use of DMPA by women before they attain their peak bone mass is detrimental to bone (59–65). Cross-sectional studies have demonstrated lower bone mineral density (BMD) in the spine, hip, and distal radius of women currently using DMPA (59–62, 65). Longitudinal studies consistently demonstrate declines in hip and/or spinal BMD in women who use DMPA for 1 to 2 years compared with the BMD of nonusers over the same time period (63–65). Most of these studies involved adult users, generally older than 18 years. Fertility and Sterility



Declines in BMD of 3% to 6% are seen after 24 months, correlating with the duration of treatment (66). However several studies indicate the effect is partially reversible after discontinuation of treatment and therefore may not pose any long-term risk (60, 67–69). The largest longitudinal study demonstrated that DMPA former-users and never-users had similar spine and hip BMD by 3 years after discontinuation (69). It is not yet clear if longer duration of treatment was associated with less complete recovery. Potential adverse effects of DMPA on BMD also have been documented in adolescent women. Cross-sectional studies have suggested that the impact on BMD may be more pronounced in adolescents aged 12 to 18 years than in adults (70–73). One study demonstrated decreases in lumbar spine bone mineral of 1.5% and 3.1% in DMPA users after 1 and 2 years of use, respectively, compared with a 2.9% and 9.5% increase in controls over the same time periods (71). A reduction in spinal BMD was evident after 6 months of DMPA use and a reduction in femoral BMD after 1 year of use (71). These observations have raised concerns that DMPA use in adolescents may prevent them from achieving normal peak bone mass, although the contraceptive benefits of DMPA use in the adolescent population may outweigh any potential adverse effect on bone density (74). In 2004, the FDA added a black box warning to DepoProvera Contraceptive Injection and depo-subQ Provera stating that women who use DMPA ‘‘.may lose significant bone mineral density. Bone loss is greater with increasing duration of use and may not be completely reversible. It is unknown if use of Depo-Provera Contraceptive Injection during adolescence or early adulthood, a critical period for bone accretion, will reduce peak bone mass and increase the risk for osteoporotic fracture later in life. Depo-Provera Contraceptive Injection should be used as a long-term birth control method (e.g., longer than 2 years) only if other birth-control methods are inadequate’’ (75, 76). The physician prescribing information packet insert recommends that all patients who are using DMPA should have adequate daily intake of calcium and vitamin D and that those who need to use DPMA longer than 2 years should have their BMD evaluated. However, this recommendation is controversial. Observed short-term losses in BMD associated with DMPA are unlikely to place women at risk for osteoporosis in later years. It is not recommended to perform BMD monitoring solely in response to MPA use. Bone mineral density testing in women using DMPA should be performed only in accordance with published screening guidelines (77). The levonorgestrel-containing contraceptive implant also has been evaluated for its effect on bone density, although data are limited. A small study in seven adolescents showed a significant increase in lumbar spine bone density over 12 months (71). Studies of forearm bone density in adults have yielded conflicting results, with both increases and decreases reported (60, 78). The levonorgestrel implant should not decrease bone density as much as DMPA because estrogen S107



levels are not as consistently suppressed (79), and 19-nortestosterene progestogens have a beneficial effect on bone (80). The effect of combination OCs on bone density is not clear. Studies in postmenopausal women who have previously used OCs have revealed improved bone density that correlates with years of use (81). Reduced fracture risks that correlate with the use of high-dose formulations and use after the age of 40 also have been demonstrated in postmenopausal women (82). Short-term studies in current users of OCs containing 30 mg or 35 mg of EE have demonstrated a small gain in bone density or no significant change (60, 61, 83). One small study suggested that the gain in bone density over a 12-month period was greater with a norethindrone-containing OC compared with another containing desogestrel (61). Several recent longitudinal studies have shown detrimental effects of OCs on bone mass. In women aged 18 to 33 years, users of an OC containing 30 mg of EE and 0.15 mg of desogestrel experienced an average loss of 2.6% in lumbar spine BMD over 24 months, compared with a 2.6% increase in BMD in women who did not use hormonal contraception (63). In this same study, women using an OC containing 35 mg of EE and 1 mg norethindrone had no significant change in BMD, and users of DMPA experienced a 5.7% decrease in BMD. In a 12-month longitudinal study of adolescent girls aged 12 to 18 years using an OC containing 20 mg of EE and 0.1 mg of levonorgestrel, BMD increased less in the OC users than in adolescent girls not receiving hormonal contraception. Controls increased BMD in their femoral neck by 2.3% and in the lumbar spine by 3.8%. The OC group increased femoral neck BMD by 0.3% and lumbar spine BMD by 2.3%, and the mean percentage increase in both sites was significantly less than that seen in controls (73). In this same study, users of DMPA demonstrated reduced BMD at both sites. In the only other published study evaluating an OC containing 20 mg of EE, women aged 19 to 22 years using the OC for 5 years demonstrated no increase in lumbar spine BMD while controls demonstrated an increase of 7.8% over 5 years. This suggested that long-term treatment with OCs containing 20 mg of EE may interfere with the attainment of physiologic peak BMD (84). The majority of studies with OCs containing 30 and 35 mg of EE demonstrate either no adverse impact on BMD or a favorable effect (85–87). The data accumulated suggest that adolescents are particularly susceptible to a negative impact of DMPA and OCs containing 20 mg of EE on bone health. Adolescents typically increase their bone mass between 2% to 10% per year, and hormonal contraception may diminish this rate of increase and contribute to a lower peak BMD in young adulthood. However, at present, it does not appear that OC use for up to 5 years is associated with any increase or decrease in fracture risk (88). Myocardial Infarction Myocardial infarction is extremely rare among reproductiveaged women. The baseline risk of myocardial infarction among healthy women rises from 0.2 per 100,000 at age 30 S108
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to 34 years to 2.0 per 100,000 at age 40 to 44 years (89). Use of low-dose OCs increases the risk of myocardial infarction by approximately two-fold among users, even after controlling for cardiovascular risk factors (including smoking, hypertension, hypercholesterolemia, diabetes, and obesity) (90). The myocardial infarction risk in OC users is increased by smoking, an effect that is more noticeable among women over age 35 years. For women under age 35 years, the incidence of myocardial infarction for smokers (3.5 per 100,000) is increased 10-fold over that for nonsmokers (0.3 per 100,000). For women aged 35 years or older, the risks of myocardial infarction are significantly higher for both smoking (40 per 100,000) and nonsmoking women (3 per 100,000) (91). Oral contraceptives should therefore be used with caution in women aged 35 years and older who smoke. Ischemic Stroke Ischemic stroke is very rare among healthy reproductiveaged women. The annual incidence rises with increasing age (6 per million at age 20 to 24 years, 10 per million at age 30 to 34 years, and 16 per million at age 40 to 44 years) (89). A summary of five epidemiologic case-control studies involving 257 exposed cases estimated that the risk of ischemic stroke was 2.2-fold higher (95% CI, 1.9–2.7) with current use of OCs containing 


Hemorrhagic Stroke The incidence of hemorrhagic stroke among healthy women rises from 13 to 24 to 46 cases per million per year for ages 20 to 24, 30 to 34, and 40 to 44 years, respectively (89). In a review of three studies completed in the 1990s, the OC-associated risk of hemorrhagic stroke for users under 35 years of age was not increased compared with nonusers (RR ¼ 1.0; 95% CI, 0.7–1.5). For OC users ages 35 and older, the OCassociated risk of hemorrhagic stroke was 2.2-fold higher compared with nonusers (95% CI, 1.5–3.3). Venous Thromboembolism The incidence of VTE among healthy women is low but increases with age from 32 to 46 to 59 cases per million per year for ages 20 to 24 years, 30 to 34 years, and 40 to 44 years, respectively (89). Oral contraceptive use is associated with a three-fold higher risk of VTE (89). The risk appears to be proportional to the estrogen dose (101). However, studies also have suggested that the risk of VTE is less than two-fold higher than that associated with OC formulations containing the newer progestins (desogestrel and gestodene compared with levonorgestrel) (102). A meta-analysis including three cohort and nine case-control studies of VTE risk associated with newer progestins yielded an overall adjusted odds ratio for VTE of 1.7 (95% CI, 1.4–2.0) with an absolute excess risk of 1.5 events per 10,000 woman-years for women using formulations containing desogestrel or gestodene (103). The risk remained significantly elevated for short-term and long-term users and for users of differing ages, but is far less than that associated with pregnancy. Although the risk of VTE is statistically significant, it is still a rare event and would translate to one to two cases per 10,000 women-years of use (104). The FDA has suggested no change in prescribing (66). Oral contraceptives containing the progestin norgestimate are associated with risks of nonfatal VTE that are similar to OCs containing levonorgestrel and below that of OCs containing desogestrel. The incidence rates of nonfatal VTE per 100,000 woman-years were 27.1, 30.6, and 53.5 for levonorgestrel, norgestimate, and desogestrel, respectively (105). The risk of VTE associated with prothrombotic conditions is further increased with OC use. The most common of these is the factor V Leiden mutation, which results in resistance to activated protein C. The risk of VTE in women who are heterozygous for the mutation is seven-fold higher than in noncarriers. In women who are homozygous for the mutation and use OCs, the risk was 35-fold higher (95% CI, 7.8–154) in one report (106) but only 10-fold higher in another (107). The prevalence of the factor V Leiden mutation is 5% in Caucasians but extremely low in Asian and African populations (108). A genetic defect in prothrombin also is associated with increased risk of VTE, and increases the risk of VTE in users of OCs (109). Other known factors involved in the development of VTE include protein C, protein S, and antithrombin III deficiencies (106). The presence of more than Fertility and Sterility



one of these mutations increases the risk of VTE significantly. Oral contraceptives should not be used by women who carry these mutations. At this time, screening for the factor V Leiden mutation before initiating OC use is recommended only for women who have a personal or family history of thrombosis (106). Even with the increased risk conferred by factor V Leiden and other genetic mutations, the majority of carriers who use OCs will never develop a clinical VTE.



SUMMARY AND CONCLUSIONS  Hormonal contraception is a safe and effective form of reversible contraception.  New transdermal, injectable, vaginal, and implantable delivery methods appear to have safety and efficacy comparable to that of OCs.  Modifications of OCs, including extended use of active pills, progressively lower doses of estrogens, and the development of newer progestins, have maintained contraceptive efficacy while potentially reducing the incidence of side effects.  Emergency contraception using either combined estrogen/progestin or progestin-only regimens is effective in reducing the risk of pregnancy from unprotected intercourse. The progestin-only regimen may be more effective and have fewer side effects.  Use of depot medroxyprogesterone acetate and OCs containing 20 mg of ethinyl estradiol are associated with a small reduction in bone mineral density.  Past and current use of OCs decreases the incidence of endometrial and ovarian cancers.  Longer durations of OC use have the potential to increase the risk of cervical cancer. Oral contraceptives may act as a cofactor for HPV in the development of cervical cancer.  Past or present OC use is not associated with any increase in lifetime risk of breast cancer. Among women younger than 35 years, a small reversible increased risk of breast cancer is seen after 4 years of use. No increased risk has been observed in women 35 to 64 years of age.  The risk of stroke and myocardial infarction in reproductive-aged women is low but is increased in OC users over age 35 who smoke.  The risk of VTE is increased in OC users and higher in carriers of mutations resulting in prothrombotic conditions. At this time, screening for inherited thrombophilias before treatment with OCs is recommended only for women having a personal or a significant family history of thrombosis. Acknowledgments: This report was developed under the direction of the Practice Committee of the American Society for Reproductive Medicine as a service to its members and other practicing clinicians. Although this document reflects appropriate management of a problem encountered in the practice of reproductive medicine, it is not intended to be the only approved standard of practice or to dictate an exclusive course of treatment. Other plans of management may be appropriate, taking into account the needs of the individual
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patient, available resources, and institutional or clinical practice limitations. The Practice Committee of the American Society for Reproductive Medicine and the Board of Directors of the American Society for Reproductive Medicine have approved this report.



REFERENCES 1. Speroff L, Glass RH, Kase NG. Oral contraception. In: Speroff L, Glass RH, Kase NG, eds. Clinical gynecologic endocrinology and infertility. 6th ed. Baltimore: Lippincott Williams & Wilkins, 1999: 867–945. 2. Jain J, Dutton C, Nicosia A, Wajszczuk C, Bode FR, Mishell DR Jr. Pharmacokinetics, ovulation suppression and return to ovulation following a lower dose subcutaneous formulation of Depo-Provera. Contraception 2004;70:11–8. 3. Arias RD, Jain JK, Brucker C, Ross D, Ray A. Changes in bleeding patterns with depot medroxyprogesterone acetate subcutaneous injection 104 mg. Contraception 2006;74:234–8. 4. Abrams LS, Skee D, Natarajan J, Wong FA. Pharmacokinetic overview of Ortho Evra/Evra. Fertil Steril 2002;77(Suppl 2):S3–12. 5. Zieman M, Guillebaud J, Weisberg E, Shangold GA, Fisher AC, Creasy GW. Contraceptive efficacy and cycle control with the Ortho Evra/Evra transdermal system: the analysis of pooled data. Fertil Steril 2002;77(Suppl 2):S13–8. 6. Audet MC, Moreau M, Koltun WD, Waldbaum AS, Shangold G, Fisher AC, ORTHO EVRA/EVRA 004 Study Group. Evaluation of contraceptive efficacy and cycle control of a transdermal contraceptive patch vs an oral contraceptive: a randomized controlled trial. JAMA 2001;285:2347–54. 7. van den Heuvel MW, van Bragt AJ, Alnabawy AK, Kaptein MC. Comparison of ethinylestradiol pharmacokinetics in three hormonal contraceptive formulations: the vaginal ring, the transdermal patch and an oral contraceptive. Contraception 2005;72:168–74. 8. Cole JA, Norman H, Doherty M, Walker AM. Venous thromboembolism, myocardial infarction and stroke among transdermal contraceptive system users. Obstet Gynecol 2007;109:339–46. 9. Mulders TM, Dieben TO. Use of novel combined contraceptive vaginal ring NuvaRing for ovulation inhibition. Fertil Steril 2001;75: 865–70. 10. Roumen FJ, Apter D, Mulders TM, Dieben TO. Efficacy, tolerability and acceptability of a novel contraceptive vaginal ring releasing etonogestrel and ethinyl oestradiol. Hum Reprod 2001;16:469–75. 11. Luukkainen T, Pakarinen P, Toivonen J. Progestin-releasing intrauterine systems. Semin Reprod Med 2001;19:355–63. 12. Andersson K, Odlind V, Rybo G. Levonorgestrel-releasing and copperreleasing (Nova T) IUDs during five years of use: a randomized comparative trial. Contraception 1994;49:56–72. 13. Nilsson CG. Comparative quantitation of menstrual blood loss with a d-norgestrel-releasing IUD and a Nova-T-copper device. Contraception 1977;15:379–87. 14. Hidalgo M, Bahamondes L, Perrotti M, Diaz J, Dantas-Monteiro C, Petta C. Bleeding patterns and clinical performance of the levonorgestrel-releasing intrauterine system (Mirena) up to two years. Contraception 2002;65:129–32. 15. Sivin I, Stern J, Diaz S, Pavez M, Alvarez F, Brache V, et al. Rates and outcomes of planned pregnancy after use of Norplant capsules, Norplant II rods, or levonorgestrel-releasing or copper TCu 380Ag intrauterine contraceptive devices. Am J Obstet Gynecol 1992;166:1208–13. 16. Sivin I, Campodonico I, Kiriwat O, Holma P, Diaz S, Wan L, et al. The performance of levonorgestrel rod and Norplant contraceptive implants: a 5 year randomized study. Hum Reprod 1998;13:3371–8. 17. Sivin I, Alvarez F, Mishell DR Jr, Darney P, Wan L, Brache V, et al. Contraception with two levonorgestrel rod implants. A 5-year study in the United States and Dominican Republic. Contraception 1998;58:275–82. 18. Funk S, Miller MM, Mishell DR, Poindexter A, Schmidt J, Zampaglione E. Safety and efficacy of Implanon, a single-rod implantable contraceptive containing etonogestrel. Contraception 2005;71319–26.



S110



ASRM Practice Committee



Hormonal Contraception



19. Hammond GL, Rabe T, Wagner JD. Preclinical profiles of progestins used in formulations of oral contraceptives and hormone replacement therapy. Am J Obstet Gynecol 2001;185:S24–31. 20. Krattenmacher R. Drospirenone: pharmacology and pharmacokinetics of a unique progestogen. Contraception 2000;62:29–38. 21. Poindexter A. The emerging use of the 20-mg oral contraceptive. Fertil Steril 2001;75:457–65. 22. Rosenberg MJ, Meyers A, Roy V. Efficacy, cycle control, and side effects of low- and lower-dose oral contraceptives: a randomized trial of 20 micrograms and 35 micrograms estrogen preparations. Contraception 1999;60:321–9. 23. Van Vliet HA, Grimes DA, Helmerhorst FM, Schulz KF. Biphasic versus monophasic oral contraceptives for contraception. Cochrane Database Syst Rev 2006;3:CD002032. 24. Miller L, Notter KM. Menstrual reduction with extended use of combination oral contraceptive pills: randomized controlled trial. Obstet Gynecol 2001;98:771–8. 25. Kwiecien M, Edelman A, Nichols MD, Jensen JT. Bleeding patterns and patient acceptability of standard or continuous dosing regimens of a lowdose oral contraceptive: a randomized trial. Contraception 2003;67:9–13. 26. Piaggio G, von Hertzen H, Grimes DA, Van Look PF. Timing of emergency contraception with levonorgestrel or the Yuzpe regimen. Task Force on Postovulatory Methods of Fertility Regulation. Lancet 1999;353:721. 27. Trussell J, Rodriguez G, Ellertson C. New estimates of the effectiveness of the Yuzpe regimen of emergency contraception. Contraception 1998;57:363–9. 28. Trussell J, Rodriguez G, Ellertson C. Updated estimates of the effectiveness of the Yuzpe regimen of emergency contraception. Contraception 1999;59:147–51. 29. Randomised controlled trial of levonorgestrel versus the Yuzpe regimen of combined oral contraceptives for emergency contraception. Task Force on Postovulatory Methods of Fertility Regulation. Lancet 1998;352:428–33. 30. Raymond EG, Creinin MD, Barnhart KT, Lovvorn AE, Rountree RW, Trussell J. Meclizine for prevention of nausea associated with use of emergency contraceptive pills: a randomized trial. Obstet Gynecol 2000;95:271–7. 31. Nielsen CL, Miller L. Ectopic gestation following emergency contraceptive pill administration. Contraception 2000;62:275–6. 32. American College of Obstetricians and Gynecologists. ACOG Practice Bulletin. Clinical Management Guidelines for Obstetrician-Gynecologists, Number 69, December 2005 (replaces Practice Bulletin Number 25, March 2001). Emergency contraception. Obstet Gynecol 2005;106: 1443–52. 33. Comparison of three single doses of mifepristone as emergency contraception: a randomised trial. Task Force on Postovulatory Methods of Fertility Regulation. Lancet 1999;353:697–702. 34. Ashok PW, Stalder C, Wagaarachchi PT, Flett GM, Melvin L, Templeton A. A randomised study comparing a low dose of mifepristone and the Yuzpe regimen for emergency contraception. BJOG 2002;109:553–60. 35. Glasier A, Thong KJ, Dewar M, Mackie M, Baird DT. Mifepristone (RU 486) compared with high-dose estrogen and progestogen for emergency postcoital contraception. N Engl J Med 1992;327:1041–4. 36. Ries LAG, Eisner MP, Kosary CL, Hankey BF, Miller BA, Clegg L, et al. SEER cancer statistics review, 1975–2000. Bethesda, MD: National Cancer Institute, 2003. 37. Breast cancer and hormonal contraceptives: collaborative reanalysis of individual data on 53,297 women with breast cancer and 100,239 women without breast cancer from 54 epidemiological studies. Collaborative Group on Hormonal Factors in Breast Cancer. Lancet 1996;347: 1713–27. 38. Marchbanks PA, McDonald JA, Wilson HG, Folger SG, Mandel MG, Daling JR, et al. Oral Contraceptives and the risk of breast cancer. N Engl J Med 2002;346:2025–32. 39. Kahlenborn C, Modugno F, Potter DM, Severs WB. Oral contraceptive use as a risk factor for premenopausal breast cancer: a meta-analysis. Mayo Clin Proc 2006;81:1290–302.



Vol. 90, Suppl 3, November 2008



40. Folger SG, Marchbanks PA, McDonald JA, Bernstein L, Ursin G, Berlin JA, et al. Risk of breast cancer associated with short-term use of oral contraceptives. Cancer Causes Control 2007;18:189–98. 41. Breast cancer and depot-medroxyprogesterone acetate: a multi-national study. WHO Collaborative Study of Neoplasia and Steroid Contraceptives. Lancet 1991;338:833–8. 42. Skegg DC, Noonan EA, Paul C, Spears GF, Meirik O, Thomas DB. Depot medroxyprogesterone acetate and breast cancer. A pooled analysis from the World Health Organization and New Zealand studies. JAMA 1995;273:799–804. 43. Schlesselman JJ, Collins JA. The influence of steroids on gynecologic cancers. In: Fraser IS, Jansen RPS, Lobo RA, Whitehead MI, eds. Estrogens and progestogens in clinical practice. London: Churchill Livingston, 1999:831–64. 44. Combination oral contraceptive use and the risk of endometrial cancer. The Cancer and Steroid Hormone Study of the Centers for Disease Control and the National Institute of Child Health and Human Development. JAMA 1987;257:796–800. 45. Weiderpass E, Adami HO, Baron JA, Magnusson C, Lindgren A, Persson I. Use of oral contraceptives and endometrial cancer risk (Sweden). Cancer Causes Control 1999;10:277–84. 46. Depot-medroxyprogesterone acetate (DMPA) and risk of endometrial cancer. The WHO Collaborative Study of Neoplasia and Steroid Contraceptives. Int J Cancer 1991;49:186–90. 47. Schlesselman JJ. Net effect of oral contraceptive use on the risk of cancer in women in the United States. Obstet Gynecol 1995;85: 793–801. 48. The reduction in risk of ovarian cancer associated with oral contraceptive use. The Cancer and Steroid Hormone Study of the Centers for Disease Control and the National Institute of Child Health and Human Development. N Engl J Med 1987;316:650–5. 49. Schildkraut JM, Calingaert B, Marchbanks PA, Moorman PG, Rodriguez GC. Impact of progestin and estrogen potency in oral contraceptives on ovarian cancer risk. J Natl Cancer Inst 2002;94:32–8. 50. Narod SA, Risch H, Moslehi R, Dorum A, Neuhausen S, Olsson H, et al. Oral contraceptives and the risk of hereditary ovarian cancer. Hereditary Ovarian Cancer Clinical Study Group. N Engl J Med 1998;339:424–8. 51. Gross TP, Schlesselman JJ. The estimated effect of oral contraceptive use on the cumulative risk of epithelial ovarian cancer. Obstet Gynecol 1994;83:419–24. 52. Ylitalo N, Sorensen P, Josefsson A, Frisch M, Sparen P, Ponten J, et al. Smoking and oral contraceptives as risk factors for cervical carcinoma in situ. Int J Cancer 1999;81:357–65. 53. Kjellberg L, Hallmans G, Ahren AM, Johansson R, Bergman F, Wadell G, et al. Smoking, diet, pregnancy and oral contraceptive use as risk factors for cervical intra-epithelial neoplasia in relation to human papillomavirus infection. Br J Cancer 2000;82:1332–8. 54. Salazar EL, Sojo-Aranda I, Lopez R, Salcedo M. The evidence for an etiological relationship between oral contraceptive use and dysplastic change in cervical tissue. Gynecol Endocrinol 2001;15:23–8. 55. Moreno V, Bosch FX, Munoz N, Meijer CJ, Shah KV, Walboomers JM, et al. Effect of oral contraceptives on risk of cervical cancer in women with human papillomavirus infection: the IARC multicentric case-control study. Lancet 2002;359:1085–92. 56. Walboomers JM, Jacobs MV, Manos MM, Bosch FX, Kummer JA, Shah KV, et al. Human papillomavirus is a necessary cause of invasive cervical cancer worldwide. J Pathol 1999;189:12–9. 57. Munoz N, Franceschi S, Bosetti C, Moreno V, Herrero R, Smith JS, et al. Role of parity and human papillomavirus in cervical cancer: the IARC multicentric case-control study. Lancet 2002;359:1093–101. 58. Fernandez E, La Vecchia C, Balducci A, Chatenoud L, Franceschi S, Negri E. Oral contraceptives and colorectal cancer risk: a meta-analysis. Br J Cancer 2001;84:722–7. 59. Cundy T, Cornish J, Roberts H, Elder H, Reid IR. Spinal bone density in women using depot medroxyprogesterone contraception. Obstet Gynecol 1998;92:569–73. 60. Petitti DB, Piaggio G, Mehta S, Cravioto MC, Meirik O. Steroid hormone contraception and bone mineral density: a cross-sectional study



Fertility and Sterility



61.



62. 63.



64.



65. 66.



67.



68.



69.



70.



71.



72.



73.



74. 75.



76.



77.



78.



79. 80.



81.



82.



in an international population. The WHO Study of Hormonal Contraception and Bone Health. Obstet Gynecol 2000;95:736–44. Berenson AB, Radecki CM, Grady JJ, Rickert VI, Thomas A. A prospective, controlled study of the effects of hormonal contraception on bone mineral density. Obstet Gynecol 2001;98:576–82. Albertazzi P, Bottazzi M, Steel SA. Bone mineral density and depot medroxyprogesterone acetate. Contraception 2006;73:577–83. Berenson AB, Breitkopf CR, Grady JJ, Rickert VI, Thomas A. Effects of hormonal contraception on bone mineral density after 24 months of use. Obstet Gynecol 2004;103:899–906. Clark MK, Sowers MR, Nichols S, Levy B. bone mineral density changes over two years in first-time users of depot medroxyprogesterone acetate. Fertil Steril 2004;82:1580–6. Curtis KM, Martins SL. Progestogen-only contraception and bone density: a systematic review. Contraception 2006;73:470–87. American College of Obstetricians and Gynecologists. ACOG committee revises recommendations on OCs with third-generation progestins. ACOG Today 1998;42:5. Cundy T, Cornish J, Evans MC, Roberts H, Reid IR. Recovery of bone density in women who stop using medroxyprogesterone acetate. BMJ 1994;308:247–8. Orr-Walker BJ, Evans MC, Ames RW, Clearwater JM, Cundy T, Reid IR. The effect of past use of the injectable contraceptive depot medroxyprogesterone acetate on bone mineral density in normal postmenopausal women. Clin Endocrinol (Oxf) 1998;49:615–8. Scholes D, LaCroix AZ, Ichikawa LE, Barlow WE, Ott SM. Injectable hormone contraception and bone density: results from a prospective study. Epidemiology 2002;13:581–7. Scholes D, LaCroix AZ, Ott SM, Ichikawa LE, Barlow WE. Bone mineral density in women using depot medroxyprogesterone acetate for contraception. Obstet Gynecol 1999;93:233–8. Cromer BA, Blair JM, Mahan JD, Zibners L, Naumovski Z. A prospective comparison of bone density in adolescent girls receiving depot medroxyprogesterone acetate (Depo-Provera), levonorgestrel (Norplant), or oral contraceptives. J Pediatr 1996;129:671–6. Lara-Torre E, Edwards CP, Perlman S, Hertweck SP. Bone mineral density in adolescent females using depot medroxyprogesterone acetate. J Pediatr Adolesc Gynecol 2004;17:17–21. Cromer BA, Stager M, Bonny A, Lazebnik R, Rome E, Ziegler J, et al. Depot medroxyprogesterone acetate, oral contraceptives and bone mineral density in a cohort of adolescent girls. J Adolesc Health 2004;35:434–41. Gold MA, Bachrach LK. Contraceptive use in teens: a threat to bone health? J Adolesc Health 2004;35:427–9. Depo-Provera Contraceptive Injection medroxyprogesterone acetate injectable suspension, USP [prescribing information]. New York, NY: Pharmacia & Upjohn/Pfizer, May 2006. Depo-subQ Provera 104, medroxyprogesterone acetate injectable suspension, 104 mg/0.65 mL [prescribing information]. New York, NY: Pharmacia & Upjohn/Pfizer, March 2005. American College of Obstetricians and Gynecologists, Women’s Health Care Physicians. Osteoporosis: clinical management guidelines for obstetrician-gynecologists. ACOG Practice Bulletin, no. 50, January 2003. Obstet Gynecol 2004;103:203–16. Naessen T, Olsson SE, Gudmundson J. Differential effects on bone density of progestogen-only methods for contraception in premenopausal women. Contraception 1995;52:35–9. Meckstroth KR, Darney PD. Implant contraception. Semin Reprod Med 2001;19:339–54. Horowitz M, Wishart JM, Need AG, Morris HA, Nordin BE. Effects of norethisterone on bone related biochemical variables and forearm bone mineral in post-menopausal osteoporosis. Clin Endocrinol (Oxf)1993;39:649–655. Kleerekoper M, Brienza RS, Schultz LR, Johnson CC. Oral contraceptive use may protect against low bone mass. Henry Ford Hospital Osteoporosis Cooperative Research Group. Arch Intern Med 1991;151:1971–6. Michaelsson K, Baron JA, Farahmand BY, Persson I, Ljunghall S. Oralcontraceptive use and risk of hip fracture: a case-control study. Lancet 1999;353:1481–4.



S111



83. Perrotti M, Bahamondes L, Petta C, Castro S. Forearm bone density in long-term users of oral combined contraceptives and depot medroxyprogesterone acetate. Fertil Steril 2001;76:469–73. 84. Polatti F, Perotti F, Filippa N, Gallina D, Nappi RE. Bone mass and long-term monophasic oral contraceptive treatment in young women. Contraception 1995;51:221–4. 85. Kuohung W, Borgatta L, Stubblefield P. Low-dose oral contraceptives and bone mineral density: an evidence-based analysis. Contraception 2000;61:77–82. 86. Lloyd T, Taylor DS, Lin HM, Matthews Ae, Eggli DF, Legro RS. Oral contraceptive use by teenage women does not affect peak bone mass: a longitudinal study. Fertil Steril 2000;74:734–8. 87. Reed SD, Scholes D, LaCroix AZ, Ichikawa LE, Barlow WE, Ott SM. Longitudinal changes in bone density in relation to oral contraceptive use. Contraception 2003;68:177–82. 88. Vestergaard P, Rejnmark L, Mosekilde L. Oral contraceptive use and risk of fractures. Contraception 2006;73:571–6. 89. Farley TM, Meirik O, Collins J. Cardiovascular disease and combined oral contraceptives: reviewing the evidence and balancing the risks. Hum Reprod Update 1999;5:721–35. 90. Tanis BC, van den Bosch MA, Kemmeren JM, Cats VM, Helmerhorst FM, Algra A, et al. Oral contraceptives and the risk of myocardial infarction. N Engl J Med 2001;345:1787–93. 91. Acute myocardial infarction and combined oral contraceptives: results of an international multicentre case-control study. WHO Collaborative Study of Cardiovascular Disease and Steroid Hormone Contraception. Lancet 1997;349:1202–9. 92. Kemmeren JM, Tanis BC, van den Bosch MA, Bollen EL, Helmerhorst FM, van der Graaf Y, et al. Risk of Arterial Thrombosis in Relation to Oral Contraceptives (RATIO) study: oral contraceptives and the risk of ischemic stroke. Stroke 2002;33: 1202–8. 93. Chang CL, Donaghy M, Poulter N. Migraine and stroke in young women: case-control study. The World Health Organization Collaborative Study of Cardiovascular Disease and Steroid Hormone Contraception. BMJ 1999;318:13–8. 94. Curtis KM, Chrisman CE, Peterson HB; WHO Programme for Mapping Best Practices in Reproductive Health. Contraception for women in selected circumstances. Obstet Gynecol 2002;99:1100–12. 95. Schwartz SM, Petitti DB, Siscovick DS, Longstreth WT, Sidney S, Raghunathan TE, et al. Stroke and use of low-dose oral contraceptives in young women: a pooled analysis of two US studies. Stroke 1998;29: 2277–84.



S112



ASRM Practice Committee



Hormonal Contraception



96. Kurth T, Slomke MA, Kase CS, Cook NR, Lee IM, Gaziano JM, et al. Migraine, headache, and the risk of stroke in women: a prospective study. Neurology 2005;64:1020–6. 97. Stang PE, Carson AP, Rose KM, Mo J, Ephross SA, Shahar E, et al. Headache, cerebrovascular symptoms, and stroke: the Atherosclerosis Risk in Communities Study. Neurology 2005;64:1573–7. 98. Tzourio C, Tehindrazanarivelo A, Iglesias S, Alperovitch A, Chedru F, d’Anglejan-Chatillon J, et al. Case control study of migraine and risk of ischemic stroke in young women. BMJ 1995;310:830–3. 99. Etminan M, Takkouche B, Isorna FC, Samii A. Risk of ischaemic stroke in people with migraine: systematic review and meta-analysis of observational studies. BMJ 2005;330:63. 100. Curtis KM, Chrisman CE, Peterson HB. Contraception for women in selected circumstances. Obstet Gynecol 2002;99:1100–12. 101. Gerstman BB, Piper JM, Tomita DK, Ferguson WJ, Stadel BV, Lundin FE. Oral contraceptive estrogen dose and the risk of deep venous thromboembolic disease. Am J Epidemiol 1991;133:32–7. 102. Effect of different progestagens in low oestrogen oral contraceptives on venous thromboembolic disease. World Health Organization Collaborative Study of Cardiovascular Disease and Steroid Hormone Contraception. Lancet 1995;346:1582–8. 103. Kemmeren JM, Algra A, Grobbee DE. Third generation oral contraceptives and risk of venous thrombosis: meta-analysis. BMJ 2001;323:131–4. 104. Pymar HC, Creinin MD. The risks of oral contraceptive pills. Semin Reprod Med 2001;19:305–12. 105. Jick SS, Kaye JA, Russmann S, Jick H. Risk of nonfatal venous thromboembolism with oral contraceptives containing norgestimate or desogestrel compared with oral contraceptives containing levonorgestrel. Contraception 2006;73:566–70. 106. Vandenbroucke JP, Koster T, Briet E, Reitsma PH, Bertina RM, Rosendaal FR. Increased risk of venous thrombosis in oral-contraceptive users who are carriers of factor V Leiden mutation. Lancet 1994;344:1453–7. 107. Spannagl M, Heinemann LA, Schramm W. Are factor V Leiden carriers who use oral contraceptives at extreme risk for venous thromboembolism? Eur J Contracept Reprod Health Care 2000;5:105–12. 108. Vandenbroucke JP, Rosing J, Bloemenkamp KW, Middeldorp S, Helmerhorst FM, Bouma BN, et al. Oral contraceptives and the risk of venous thrombosis. N Engl J Med 2001;344:1527–35. 109. Martinelli I, Taioli E, Bucciarelli P, Akhavan S, Mannucci PM. Interaction between the G20210A mutation of the prothrombin gene and oral contraceptive use in deep vein thrombosis. Arterioscler Thromb Vasc Biol 1999;19:700–3.



Vol. 90, Suppl 3, November 2008



APPENDIX Summary of the World Health Organization’s practice guideline for contraceptive use regarding missed oral contraceptive pills. For women taking 30–35 mg ethinyl estradiol pills A woman who has missed 1 or 2 active (hormonal) pills or starts a pack 1 or 2 days late should:  Take an active (hormonal) pill as soon as possible* and then continue taking pills daily, 1 each day.  No additional contraceptive protection is recommended. A woman who has missed 3 or more active (hormonal) pills or starts a pack 3 or more days late should:  Take an active (hormonal) pill as soon as possible* and then continue taking pills daily, 1 each day.  Use condoms or abstain from sex until she has taken active (hormonal) pills for 7 days in a row.  If the missed pills occur in the third week, finish the active (hormonal) pills in the current pack and start a new pack the next day. She should not take the 7 inactive pills.  If the missed pills occur in the first week and unprotected sex has occurred, consider the use of emergency contraception. For women taking %20 mg ethinyl estradiol pills A woman who has missed 1 active (hormonal) pill or starts a pack 1 day late should:  Take an active (hormonal) pill as soon as possible* and then continue taking pills daily, 1 each day.  No additional contraceptive protection is recommended. A woman who has missed 2 or more active (hormonal) pills or starts a pack 2 or more days late, should take an active (hormonal) pill as soon as possible* and then continue taking pills daily, 1 each day.  Use condoms or abstain from sex until she has taken active (hormonal) pills for 7 days in a row.  If the missed pills occur in the third week, finish the active (hormonal) pills in current pack and start a new pack the next day. Should not take the 7 inactive pills.  If the missed pills occur in the first week and unprotected sex has occurred, consider the use of emergency contraception. For women taking either 30–35 mg or %20 mg ethinyl estradiol pills A woman who has missed any inactive (nonhormonal) pills should:  Discard the missed inactive (nonhormonal) pill(s) and then continue taking pills daily, 1 each day. Source: World Heath Organization. Selected practice recommendations for contraceptive use. 2nd ed. Geneva: WHO, 2004. * A woman should take 2 pills on the same day (one as soon as she remembers and the other at the regular time) or can take both pills at the same time. She should then continue taking the rest of the pills daily. A woman may either discard any additional pills to stay on schedule, or can continue to take 1 pill daily until all active (hormonal) pills are gone. ASRM Practice Committee. Hormonal Contraception. Fertil Steril 2008.
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