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Introduction 
About 45% of all pregnancies in the United States are unintended: 2.8 million occurred in 2011 

alone, the last year for which data are available.1 Emergency contraception offers women a last 
chance to prevent pregnancy after unprotected intercourse. Emergency contraception is 
especially important for outreach to the 4.5 million women at risk of pregnancy but not using a 
regular method2 by providing a bridge to use of an ongoing contraceptive method. Although 
emergency contraceptives do not protect against sexually transmitted infection, they do offer 
reassurance to the 8.6 million women who rely on condoms for protection against pregnancy2 in 
case of condom slippage or breakage. Emergency contraceptives available in the United States 
include emergency contraceptive pills and the Copper T intrauterine contraceptive (IUC).3-5 The 
levonorgestrel-releasing intrauterine system (sold as Mirena in the United States) is currently being 
studied for use as EC. 
 
Emergency contraceptive pills 

There are three types of ECPs: combined ECPs containing both estrogen and progestin, 
progestin-only ECPs, and ECPs containing an antiprogestin (either mifepristone or ulipristal 
acetate). All three are available in the United States. Progestin-only ECPs have now largely 
replaced the older combined ECPs because they are more effective and cause fewer side effects. 
Although this therapy is commonly known as the morning-after pill, the term is misleading; ECPs 
may be initiated sooner than the morning after—immediately after unprotected intercourse—or 
later—for at least 120 hours after unprotected intercourse. 

Combined ECPs contain the hormones estrogen and progestin. The hormones that have been 
studied extensively in clinical trials of ECPs are the estrogen ethinyl estradiol and the progestin 
levonorgestrel or norgestrel (which contains two isomers, only one of which—levonorgestrel—is 
bioactive). One combined, dedicated (meaning it was specially packaged for use as EC) EC product 
(Preven) was approved by the FDA in 1998 but withdrawn from the market in 2004. This 
combination of active ingredients used in this way is also sometimes called the Yuzpe method, after 
the Canadian physician who first described the regimen. When dedicated ECPs are not available, 
certain ordinary birth control pills can be used in specified combinations as emergency 
contraception. In either case, the regimen is one dose followed by a second dose 12 hours later, 
where each dose consists of 4, 5, or 6 pills, depending on brand. Currently, 26 brands of combined 
oral contraceptives are approved in the United States for use as emergency contraception (see 
Table 1). Research has demonstrated the safety and efficacy of an alternative regimen containing 
ethinyl estradiol and the progestin norethindrone;6 this result suggests that oral contraceptive pills 
containing progestins other than levonorgestrel may also be used for emergency contraception. 

Progestin-only ECPs contain no estrogen. Only the progestin levonorgestrel has been studied 
for freestanding use as an emergency contraceptive. The original treatment schedule was one 
0.75 mg dose within 72 hours after unprotected intercourse, and a second 0.75 mg dose 12 hours 
after the first dose. However, studies have shown that a single dose of 1.5 mg is as effective as 
two 0.75 mg doses 12 hours apart.7,8 One of these studies showed no difference in side effects 
between the two regimens,7 while the other found greater levels of headache and breast 
tenderness (but not other side effects) among study participants taking 1.5 mg of levonorgestrel 
at once.8 Increasingly, levonorgestrel is marketed internationally in a one-dose formulation (one 
1.5 mg pill) rather than the two-dose formulation (two 0.75 mg tablets, taken 12 hours apart). 
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(Another study found that two 0.75 mg doses 24 hours apart were just as effective as two 0.75 
mg doses 12 hours apart.9) The progestin-only products available in the United States include are 
Plan B One-Step (1.5 mg), approved by the FDA in July 2009 (Table 1), and several generic forms 
of Plan B One-Step including Next Choice One Dose, My Way, Take Action and AfterPill; two-dose 
LNG EC pills are no longer sold in the US. 

The second-generation antiprogestin ulipristal acetate (30 mg in a single dose) has been 
studied for use as emergency contraception and has been found to be highly effective and well-
tolerated.10-13 It has been marketed for use as emergency contraception in Europe since October 
2009; it was approved by the FDA in August 2010 and is available for sale by prescription only, 
marketed under the brand name ella. Ulipristal acetate EC (sold as ellaOne) is available without 
prescription in Europe. 

The antiprogestin mifepristone has also been extensively studied for use as an emergency 
contraceptive pill. Mifepristone is a first-generation progesterone receptor modulator that is 
approved for use in many countries for early first-trimester medication abortion. Mifepristone 
has been shown to be highly effective for use as emergency contraception, with few side effects 
(delayed menstruation following the administration of mifepristone is one notable side effect.)14 
However, the use of mifepristone as an abortion pill may limit its widespread acceptability for 
use for emergency contraception, and it is currently available only in Armenia, Moldova, Ukraine, 
China, Russia, and Vietnam. 

Meloxicam (a COX-2 inhibitor) 30 mg given for five consecutive days in the late follicular 
phase appears to be an effective emergency contraceptive option. This regimen does not alter 
the endocrine profile of the cycle and causes no menstrual disturbance.15,16 (In contrast, the COX-
2 inhibitor celecoxib appears to have no potential for emergency contraception.17) 
 
Copper-bearing IUDs 

Implantation occurs 6-12 days following ovulation.18 Therefore, copper IUDs can be inserted 
up to 5 days after ovulation to prevent pregnancy. Thus, if a woman had unprotected intercourse 
three days before ovulation occurred in that cycle, the IUD could prevent pregnancy if inserted up 
to 8 days after intercourse. Because of the difficulty in determining the day of ovulation, however, 
many protocols recommend insertion up to only 5 days after unprotected intercourse. The latest 
WHO guidelines allow IUDs to be inserted up to day 12 of the cycle with no restrictions and at any 
other time in the cycle if it is reasonably certain that she is not pregnant.19 A copper IUD can also 
be left in place to provide effective ongoing contraception for up to 12 years.20 But IUDs are not 
ideal for all women. Women with active sexually transmitted infections (STIs) are not good 
candidates for IUDs; insertion of the IUD in these women can lead to pelvic infection, which can 
cause infertility if untreated. Women not exposed to STIs have little risk of pelvic infection following 
IUD insertion,21 and use of a copper IUD is not associated with an increased risk of tubal infertility 
among nulligravid women (whereas infection with chlamydia is).22 
 
 New research about levonorgestrel IUDs as emergency contraception is emerging. One study 
compared copper IUDs and oral levonorgestrel EC pills with concomitant placement of a 
levonorgestrel IUD.23 More women in this study chose oral LNG EC plus LNG IUD (121 women) over 
the copper IUD (67 women) at the time of their visit. There were no pregnancies in the copper IUD 
group, and one pregnancy in the LNG group, which was determined to be an existing luteal phase 
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pregnancy rather than a failure. This study may be too small to widely recommend this approach, 
but it is a promising area of future research. 
 
Effectiveness 

The effectiveness of a preventive therapy is best measured by comparing the probability that 
the condition will occur if the therapy is used to the probability that it will occur without 
treatment. For many preventive therapies, such as vaccines, these probabilities are often 
determined in a randomized clinical trial comparing treatment to a placebo. In the case of 
emergency contraception, however, efficacy was demonstrated initially in noncomparative 
observational studies, and, thereafter, use of a placebo was felt to be unethical. Therefore, the 
chance that pregnancy would occur in the absence of emergency contraception is estimated 
indirectly using published data on the probability of pregnancy on each day of the menstrual 
cycle.24,25 This estimate is compared to the actual number of pregnancies observed after 
treatment in observational treatment trials. Effectiveness is calculated as 1-O/E, where O and E 
are the observed and expected number of pregnancies, respectively. 

Calculation of effectiveness, and particularly the denominator of the fraction, involves many 
assumptions that are difficult to validate. Accurate estimates of efficacy depend upon accurate 
recording of timing of intercourse and cycle day (so that timing of ovulation can be estimated). 
One study compared self-report of cycle day with urinary pregnanediol concentrations to 
demonstrate that over 30% of women presenting for ECPs had inaccurately dated their own 
menstrual cycles, believing themselves to be in the fertile phase of their cycle when they were 
not. In the same study, 60% reported more than one act of intercourse in the cycle, indicating 
that pregnancies attributed to ECP failure may actually be the result of intercourse earlier in the 
cycle.26 Another study found that 99 women were between days -5 and +1 when the day of 
ovulation (day 0) was estimated as usual cycle length minus 13. However, hormonal data 
indicated that only 51 of these 99 (56%) were in fact between days -5 and +1.27 In another recent 
study, cervical smears showed that more than one-third of women requesting ECPs had no sperm 
present in the vagina, and those with sperm present had fewer sperm than women attempting 
to become pregnant.28  
 
Emergency contraceptive pills 

The risk of pregnancy for women requesting ECPs appears to be lower than assumed in the 
estimates of ECP efficacy, which are consequently likely to be overestimates. Yet, precise 
estimates of efficacy may not be highly relevant to many women who have had unprotected 
intercourse, since ECPs are often the only available treatment. A more important consideration 
for most ECP clients may be the fact that data from both clinical trials and mechanism of action 
studies clearly show that at least the levonorgestrel regimen of ECPs is more effective than 
nothing.29 

Twelve studies of the levonorgestrel regimen that included a total of more than 13,500 
women reported estimates of effectiveness (a reduction in a woman’s chance of pregnancy) 
between 52% and 100%.7-10,12,38,39,30-34 A meta-analysis of eight studies of the combined 
(estrogen-progestin) regimen including more than 3,800 women concluded that the regimen 
prevents about 74% of expected pregnancies; the proportion ranged from 56% to 89% in the 
different studies.35 A more recent analysis using possibly improved methodology found an 
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effectiveness of 53% and 47% in two of the largest trials of the combined regimen.36 Combined 
data from two randomized trials that directly compared the two regimens showed a relative risk 
of pregnancy of 0.51 (95% confidence limits 0.31, 0.83), indicating that the chance of pregnancy 
among women who received the levonorgestrel regimen was about half that among those who 
received the combined regimen.29-31 This estimate makes no assumption about the number of 
pregnancies that would have been observed in the absence of treatment. The results imply that 
(1) if the Yuzpe regimen is completely inefficacious, then the levonorgestrel regimen has an 
efficacy of 49% and (2) for every additional 2 percentage points of efficacy of the Yuzpe regimen, 
1 percentage point of efficacy is added to the levonorgestrel regimen. 

A pilot study of 41 women found that adding a COX-2 inhibitor (meloxicam 15 mg) to 1.5 mg 
levonorgestrel significantly increased the proportion of cycles with no follicular rupture or with 
ovulatory dysfunction (88% vs. 66%, p=0.012). Adding a COX-2 inhibitor can disturb the ovulatory 
process after the onset of the luteinizing hormone (LH) surge.37 

Three randomized trials published in English compared the efficacy of 1.5 mg levonorgestrel 
and 10 mg mifepristone for use as emergency contraception. Two trials found no significant 
difference in efficacy of the two-dose (0.75 mg each) levonorgestrel regimen and mifepristone; 
pregnancy rates for the two regimens were respectively 1.8% and 1.5% in the first trial7 and 2.0% 
and 1.3% in the second.38 The first trial also included a one-dose (1.5mg) levonorgestrel regimen, 
which yielded a pregnancy rate of 1.5%. An earlier trial showed a significant difference between 
pregnancy rates for the two-dose levonorgestrel regimen (3.1%) and the 10 mg mifepristone 
regimen (1.4%).39 It is possible that the divergent results from this trial are due to differences in 
the study population as well as differences in the composition of the study drugs themselves, 
which were locally manufactured in China. A meta-analysis of 20 Chinese randomized trials found 
that a mid-dose (25 mg or 50 mg) of mifepristone had a lower failure rate than did levonorgestrel; 
for the 13 trials that reported side effects, mifepristone was more tolerable but the delay in 
menses was greater for mifepristone.14 A meta-analysis of 11 randomized trials (9 Chinese, 1 UK38 
and one multinational7) found that low dose (<25mg) mifepristone was more effective than 
levonorgestrel, but when only the 4 high-quality studies were included, mifepristone was not 
superior.14 One Chinese trial found that the antiprogestin gestrinone was as effective as 10 mg 
mifepristone.40 

The antiprogestin ulipristal acetate (30 mg in a single dose) is the most effective ECP option 
in the United States and Europe, with reported estimates of effectiveness ranging from 62% to 
85%.10-13 Two randomized trials compared the efficacy of levonorgestrel with the second-
generation antiprogestin ulipristal acetate (UPA), one up to 72 hours after unprotected 
intercourse10 and the second up to 120 hours after.11 When these two studies were combined, 
the odds of pregnancy for UPA were 42% lower up to 72 hours and 65% lower in the first 24 
hours.12 In the second randomized study, 30 mg UPA prevented significantly more pregnancies 
than did levonorgestrel in the 72-120 hour subgroup. The reason seems to be that when 
ovulation is imminent, UPA is more effective than levonorgestrel in delaying it. By the time the 
leading follicle reaches 15-17 mm, follicular rupture is prevented within 5 days no more often 
after levonorgestrel administration than after placebo administration.41 In contrast, when taken 
when the leading follicle reaches 18-20 mm (and ovulation should occur within 48 hours) and the 
probability of conception exceeds 30%, UPA prevents follicular rupture within 5 days of 
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administration in 59% of cycles, compared with 0% in placebo cycles.42 The antiprogestins UPA 
and mifepristone are probably equally effective. 
 
Copper IUDs 

More than 7,000 postcoital insertions of copper-bearing IUDs have been reported in the 
literature since the practice was introduced in 1976. With only 10 known failures, this approach 
has a pregnancy rate of 0.1%.43 The effectiveness of using a levonorgestrel-releasing IUD (LNG-
20) for emergency contraception is being studied. 
 
Factors Impacting Effectiveness 
 
Treatment Delay: Several studies have indicated that both the combined and levonorgestrel 
regimens are more effective the sooner after sex the pills are taken.7,8,31,32,44-46 Other studies of 
both regimens have not found this time effect,6,9,10,38,39,30,47-49 although sample sizes were often 
small. The initial studies included only women who used the regimens within 72 hours after 
intercourse.31,50 Consequently, some product package instructions, including that for Plan B One-
Step and its generic counterparts such as Next Choice One Dose and Take Action, and older 
guidelines advise use only within that time frame. Some recent studies indicate that the regimens 
continue to be moderately effective if started between 72 and 120 hours.7,8,9,32,48,49 However, a 
pooled analysis of four WHO trials of the levonorgestrel regimen shows no decline in efficacy 
until day 5, when it may offer no protection at all.51 Analysis of the pooled data from the two 
Phase III trials of ulipristal acetate showed no statistically significant effect of treatment delay (0-
24h 25-48h, 49-72h, 73-96h, 97-120h) on pregnancy rates (p = 0.91).52 Results of a simulation 
model demonstrate that the levonorgestrel regimen could not be effective on average when 
started after 96 hours without a post-fertilization effect; the reason is that with increasing delay, 
a greater proportion of women would be too near to ovulation.53 Nevertheless, individual women 
not past that threshold would benefit substantially even if there is no post-fertilization effect. No 
data are available establishing efficacy if ECPs are taken more than 120 hours after intercourse. 
 
Body Mass Index: Analysis of data from the two randomized trials of the ulipristal acetate (UPA) 
and levonorgestrel (LNG) regimens found that when compared with women who were not obese, 
obese women taking LNG had a significantly higher risk of pregnancy whereas women taking UPA 
did not. LNG showed a rapid decrease of efficacy with increasing body mass index (BMI), reaching 
the point where it appeared no different from pregnancy rates expected among women not using 
EC at a BMI of 26 compared with a BMI of 35 for UPA.54 The label for NorLevo (a 1.5 mg LNG) was 
changed in Europe in November 2013 to reflect the findings from further analyses of these data;55 
the label stated: “In clinical trials, contraceptive efficacy was reduced in women weighing 75 kg 
or more and levonorgestrel was not effective in women who weighed more than 80 kg.”56 
However, the European Medicines Agency, after reviewing additional data from three WHO 
trials7,31,32 that did not find reduced efficacy with increasing weight or BMI, removed that 
statement from the Norlevo label in July 2014.57 In May 2016, the US FDA similarly announced 
that the evidence was too limited to merit a label change, and encouraged EC manufacturers to 
further study this question.58 WHO recently published a report with data from four studies (the 
three above plus one more) that did find a higher failure rate for obese women, but only after 
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controlling for other factors in a regression model. The rate was not higher among women 
weighing >80kg.59 This is an active area of pharmacokinetic research: one recent study found that 
the serum concentration of LNG 1.5 mg was about 50% lower in obese women compared with 
normal BMI women.60 The same study found that doubling the dose of LNG EC (from 1.5 mg to 
3.0 mg) appeared to produce serum concentration levels similar to those in normal weight 
women who had taken the regular dose (1.5 mg). This is a small pharmacokinetic study that did 
not measure endpoints more directly related to effectiveness (ovulation or pregnancy), but it 
suggests that obesity does affect the bioavailability of LNG EC and that doubling the dose of LNG 
EC for obese women may be a reasonable approach. The effect of weight on the efficacy of 
combined ECPs has not been studied. Another pharmacokinetic study (involving 32 women) 
similarly found that 24 hours after ingesting LNG serum concentration levels were 50% lower 
among obese-BMI women. Following use of UPA, however, blood levels were similar among 
obese-BMI and normal-BMI women.61 
 
Mechanism of action 

Several clinical studies have shown that combined ECPs containing the estrogen ethinyl 
estradiol and the progestin levonorgestrel can inhibit or delay ovulation.62-65 This mechanism of 
action may explain ECP effectiveness when used during the first half of the menstrual cycle, 
before ovulation has occurred. Some studies have shown histologic or biochemical alterations in 
the endometrium after treatment with the regimen, leading to the conclusion that combined 
ECPs may act by impairing endometrial receptivity to subsequent implantation of a fertilized 
egg.63,66-68 However, other more recent studies have found no such effects on the 
endometrium.62,69,70 Additional possible mechanisms include interference with corpus luteum 
function; thickening of the cervical mucus resulting in trapping of sperm; alterations in the tubal 
transport of sperm, egg, or embryo; and direct inhibition of fertilization.4,71-73 No clinical data 
exist regarding the last three of these possibilities. Nevertheless, statistical evidence on the 
effectiveness of combined ECPs suggests that that if the regimen is as effective as claimed, it 
must have a mechanism of action other than delaying or preventing ovulation.74 However, if the 
effectiveness of combined ECPs was overestimated, which it seems to have been in that study, 
the results would be less persuasive.36 Nevertheless, the important point is that effectiveness 
and mechanism of action are not independent, a point emphasized in later work.53 For example, 
a regimen without a post-fertilization effect could not be 100% effective in typical populations, 
which will inevitably include some women who take it after fertilization has already occurred. 

Early treatment with ECPs containing only the progestin levonorgestrel has been shown to 
impair the ovulatory process and luteal function.41,75-79 No effect on the endometrium was found 
in two studies,76,77 but in another study levonorgestrel taken before the LH surge altered the 
luteal phase secretory pattern of glycodelin in serum and the endometrium.80 However, this 
finding was not confirmed in two later studies explicitly designed to assess endometrial 
glycodelin expression.81,82 The second of these studies also found no effect on other endometrial 
receptivity biomarkers or progesterone receptors. In another study levonorgestrel taken before 
the LH surge increased serum and intrauterine concentrations of glycodelin at the time of 
ovulation; since glycodelin inhibits fertilization, this result may indicate an additional mechanism 
of action when ovulation is not inhibited.83 Levonorgestrel does not impair the attachment of 
human embryos to an in vitro endometrial construct and has no effect on the expression of 
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endometrial receptivity markers.84,85 In a study conducted more than 30 years ago, 
levonorgestrel was found to interfere with sperm migration and function at all levels of the 
genital tract;86 however, a study designed to assess this issue found that 1.5 mg levonorgestrel 
had no effect on the quality of cervical mucus or on the penetration of spermatozoa in the uterine 
cavity.81 A recent study found an effect on sperm function only with much higher levels of 
levonorgestrel than are used for emergency contraception.87 

The reduced efficacy with a delay in treatment, even when use is adjusted for cycle day of 
unprotected intercourse,45 suggests that interference with implantation is likely not an effect of 
ECPs. If ECPs did prevent all implantations, then delays in use should not reduce their efficacy as 
long as they are used before implantation.88 

Studies in the rat and the Cebus monkey demonstrate that levonorgestrel administered in 
doses that inhibit ovulation has no postfertilization effect that impairs fertility.73,89,90 Whether 
these results can be extrapolated to women is unknown. Croxatto and colleagues have argued 
that most, if not all, of the contraceptive effect of levonorgestrel-only ECPs can be explained by 
inhibited or dysfunctional ovulation, based on the existing animal and human studies, including 
two studies comparing observed and expected pregnancies when levonorgestrel-only ECPs were 
administered before and after ovulation. In the first study, no pregnancies were observed when 
ECPs were taken on or before the day of ovulation (in contrast to the 4 pregnancies that would 
have been expected without use of ECPs), whereas 3 pregnancies occurred when ECPs were 
taken after the day of ovulation (versus 3.5 expected pregnancies).91 In a follow-up study no 
pregnancies were observed when ECPs were taken before the day of ovulation (in contrast to the 
16 pregnancies that would have been expected without use of ECPs, whereas when ECPs were 
taken on or after the day of ovulation, 8 pregnancies occurred (versus 8.7 expected 
pregnancies).34 A 2013 review concluded that levonorgestrel-only ECPs have no post-fertilization 
effect,92 and the label for NorLevo (a 1.5mg LNG EC product available outside the United States 
that is identical to Plan B One-Step and its generic forms) has been updated to reflect the current 
evidence. The new label states: “The primary mechanism of action is blockade and/or delay of 
ovulation via suppression of the luteinizing hormone (LH) peak. Levonorgestrel interferes with 
the ovulatory process only if it is administered before the onset of the LH surge. Levonorgestrel 
has no emergency contraceptive effect when administered later in the cycle.”56 

One study has demonstrated that ulipristal acetate (UPA) can delay ovulation.42 in this study, 
34 women were treated when the size of the leading follicle was at least 18 mm. Each woman 
contributed one cycle treated with placebo and another with UPA. Follicular rupture failed to 
occur within 5 days following UPA treatment in 20 (59%) subjects while normal ovulation was 
observed in all women within 5 days after placebo intake. Follicular rupture failed to occur within 
5 days after treatment with UPA in all women treated before onset of the LH surge, in 79% of 
women treated after the onset of the LH surge but before the LH peak, and in 8% of women 
treated after the LH peak. Another study was designed to assess whether UPA EC has similar 
efficacy when used before and after ovulation. The researchers measured pregnancy rates in 
women who took UPA within 120 hours of unprotected sex. The women were classified as pre-
ovulatory or post-ovulatory based on several parameters, including serum LH, estradiol and 
progesterone levels, presence and size of a lead ovarian follicle >10 mm in mean diameter, and 
self-reported cycle length. Among women in the pre-ovulatory group, 77.6% of expected 
pregnancies were prevented, while in women who took UPA EC post-ovulation 36.4% of 
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pregnancies were prevented. The pregnancy rate in the pre-ovulatory group was significantly 
lower than would be expected without the use of EC, while the rate in the post-ovulatory group 
was not different than would have been expected if the women had not used any EC.13  This 
result builds on earlier work suggesting that the primary mechanism of action of UPA EC is 
interference with ovulation. Other studies have focused on potential effects of UPA on the 
endometrium: one found that ulipristal acetate altered the endometrium, but whether this 
change would inhibit implantation is unknown.93 Two other studies found that UPA, at the dosage 
used for EC, does not affect human embryo implantation process, in an in vitro endometrial 
construct.94,95 UPA does not impair sperm function.96 

ECPs do not interrupt an established pregnancy, defined by medical authorities such as the 
United States Food and Drug Administration/National Institutes of Health97 and the American 
College of Obstetricians and Gynecologists98 as beginning with implantation. Therefore, ECPs are 
not abortifacient. 

To make an informed choice, women must know that ECPs—like all regular hormonal 
contraceptives such as the birth control pill, the implant Implanon, the vaginal ring NuvaRing, the 
Evra patch, and the injectable Depo-Provera,99 and even breastfeeding100-103—prevent pregnancy 
primarily by delaying or inhibiting ovulation and inhibiting fertilization, but it is not scientifically 
possible to definitively rule out that any of these methods, including breastfeeding, may inhibit 
implantation of a fertilized egg in the endometrium. At the same time, however, all women 
should be informed that the best available evidence is that the ability of levonorgestrel and 
ulipristal acetate ECPs to prevent pregnancy can be fully accounted for by mechanisms that do 
not involve interference with post-fertilization events. 

Its very high effectiveness implies that emergency insertion of a copper IUD must be able to 
prevent pregnancy after fertilization. 
 
Safety 

No deaths or serious complications have been causally linked to emergency contraception. 
According to the U.S. Medical Eligibility Criteria for Contraceptive Use (US MEC), there are no 
situations in which the risks of using combined, progestin-only or ulipristal acetate ECPs outweigh 
the benefits.104 The US MEC notes specifically that women with previous ectopic pregnancy, 
cardiovascular disease, migraines, and liver disease and women who are breastfeeding may use 
ECPs. Given the very short duration of exposure and low total hormone content, combined ECP 
treatment can be considered safe for women who would ordinarily be cautioned against use of 
combined oral contraceptives for ongoing contraception. Although no changes in clotting factors 
have been detected following combined ECP treatment,105 ulipristal acetate or progestin-only 
ECPs or insertion of a copper IUD may be preferable to use of combined ECPs for a woman who 
has a history of stroke or blood clots in the lungs or legs and wants emergency contraception. All 
three of these conditions (pregnancy, migraine, or history of thromboembolism) are identified 
through medical history screening, so women requesting combined ECPs can be evaluated via 
telephone, without need for an office visit, pelvic exam or laboratory tests. 

Data are not available on the safety of current regimens of ECPs if used frequently over a long 
period of time. However, experience with similar regimens106 and with high dose oral 
contraceptives suggests that the likelihood of serious harm from at least moderate repeat use is 
low. Certainly, repeated use of ECPs is safer than pregnancy, in particular when the pregnancy is 
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unintended and women do not have access to safe early abortion services. The label for ella states 
that “Repeated use of ella within the same menstrual cycle is not recommended, as safety and 
efficacy of repeat use within the same cycle has not been evaluated.”107 However, a 
pharmacodynamic study of repeated use of UPA EC (every 7 days for 8 weeks) showed no safety 
concerns, indicating that UPA can be safely used more than once per cycle. The same study found 
that the majority of women in a smaller subgroup ovulated at least once during this period, 
suggesting that this may not be an effective longer-term method.108 In addition, recent 
comprehensive review by CDC/WHO did not suggest any special safety concerns for the use of any 
type of ECPs among women with particular medical conditions or personal characteristics, such as 
pregnancy, lactation or frequent ECP use.109 
 
Side effects 

Side effects include nausea and vomiting, abdominal pain, breast tenderness, headache, 
dizziness, and fatigue. These usually do not occur for more than a few days after treatment, and 
they generally resolve within 24 hours. 

About 50% of women who take combined ECPs experience nausea and 20% vomit.31,110 If 
vomiting occurs within 2 hours after taking a dose, some clinicians recommend repeating that dose. 
The non-prescription anti-nausea medicine meclizine has been demonstrated to reduce the risk of 
nausea by 27% and vomiting by 64% when two 25 mg tablets are taken 1 hour before combined 
ECPs, but the risk of drowsiness was doubled (to about 30%).111 Anti-nausea medicines are not 
routinely offered in the United States. Many providers recommend instead that women reduce the 
risk of nausea by taking ECPs with food, although research suggests that doing so is ineffective.6,111 
The levonorgestrel regimen has a significantly lower incidence of nausea and vomiting than the 
combined regimen; according to a randomized controlled trial conducted by WHO, progestin-
only ECPs are associated with an incidence of nausea 50% lower and an incidence of vomiting 
70% lower than that for combined ECPs.31 

Three studies have been specifically designed to assess the effects of ECPs consisting 
levonorgestrel on bleeding patterns. All three found that the length of the menstrual cycle can 
be shortened when treatment occurs early in the cycle. The first study found that when taken in 
the first three weeks of the menstrual cycle, 1.5 mg levonorgestrel in a single dose significantly 
shortened that cycle as compared both to the usual cycle length and to the cycle length in a 
comparison group of similar women who had not taken ECPs. The magnitude of this effect was 
greater the earlier the pills were taken. However, when this regimen was taken later in women’s 
cycles it had no effect on cycle length, but it did cause prolongation of bleeding during the next 
menstrual period. The ECPs had no effect on the length of the post-treatment cycle, but bleeding 
during the second period was prolonged. Intermenstrual bleeding was uncommon after ECP use, 
although more common than among women who had not taken ECPs.112 The second study 
compared the baseline cycle with the treatment and post-treatment cycles when 1.5 mg 
levonorgestrel was administered in a single dose. Cycle length was significantly shortened by one 
day when ECPs were taken in the preovulatory phase of the cycle and was significantly 
lengthened by two days when ECPs were taken in the postovulatory phase. No difference in cycle 
length was observed for women who took ECPs during the periovulatory phase of the cycle (from 
two days before to two days after the expected day of ovulation). In both the treatment and 
post-treatment cycles, the duration of bleeding during the menstrual period increased 
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significantly when ECPs were taken in the periovulatory or postovulatory phase. The length of 
the post-treatment cycle remained significantly longer when ECPs were taken in the 
postovulatory phase. During the treatment cycle, 15% of women experienced intermenstrual 
bleeding; this was significantly more common when ECPs were taken in the preovulatory 
phase.113 The third study examined the effects of two 0.75 mg levonorgestrel pills taken 12 hours 
apart.114 When taken in the follicular phase, ECPs significantly shortened the cycle when 
compared with usual cycle length; no effect on cycle length was found when ECPs were taken in 
the periovulatory or luteal phase. The post-treatment cycle length was the same as the usual 
cycle length. 
 
Effects on pregnancy 

There have been no conclusive studies of births to women who were already pregnant when 
they took combined ECPs or following failure of combined ECPs. However, one study of 332 
pregnant women who had used levonorgestrel-only ECPs in the conception cycle found no 
increased risk of birth defects.115 Combined data from postmarketing surveillance and clinical 
trials of UPA found no teratogenic effects among 232 pregnancies with a known outcome in 
which the woman and conceptus were exposed to ulipristal.116 Moreover, two observations 
provide reassurance for any concern about birth defects.4 First, in the event of treatment failure, 
ECPs are taken long before organogenesis starts so they should not have a teratogenic effect. 
Second, studies that have examined births to women who inadvertently continued to take 
combined oral contraceptives (including high dose formulations) without knowing they were 
pregnant have found no increased risk of birth defects.117-119 The FDA removed warnings about 
adverse effects of combined oral contraceptives on the fetus from the package insert years 
ago.120 

Available evidence suggests that ECPs do not increase the chance that a pregnancy following 
ECP use will be ectopic; moreover, like all contraceptive methods, ECPs reduce the absolute risk 
of ectopic pregnancy by preventing pregnancy in general.121,122 
 
Breastfeeding women 

During the first 6 weeks postpartum, women who are fully breastfeeding and amenorrheic 
have little risk of pregnancy. There are no restrictions on use of combined or progestin-only ECPs 
by breastfeeding women.104 One study has examined levonorgestrel pharmacokinetics in plasma 
and milk of lactating women who take 1.5 mg for emergency contraception. The authors 
conclude that to limit infant exposure to the period of maximum LNG excretion in milk, mothers 
should discontinue nursing for at least 8 hours, but not more than 24 hours, after taking ECPs.123 
One study compared outcomes among women who took progestin-only ECPs (after a breastfeed) 
and among women who used progestin-only oral contraceptives; there no adverse maternal and 
infant effects and no effect of continuation of breastfeeding among the women who took ECPs.124 
The label for ellaOne states “The effect on newborn/infants has not been studied. A risk to the 
breastfed child cannot be excluded. After intake of ellaOne breastfeeding is not recommended 
for one week. During this time it is recommended to express and discard the breast milk in order 
to stimulate lactation.”56 European guidelines have been updated to reflect that ellaOne is not 
contraindicated for breastfeeding women, but that breastmilk should not be given to a baby for 
a week after a woman has taken the product.125 However, the US Medical Eligibility Criteria for 
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Contraceptive Use recommends that breastfeeding women refrain from breastfeeding and 
discard pumped milk for 24 hours. 
 
Drug interactions 

No specific data are available about the interactions of ECPs with other drugs, but it seems 
reasonable that drug interactions would be similar to those with regular oral contraceptive pills.  
Women taking drugs that may reduce the efficacy of oral contraceptives (including but not 
limited to rifampicin, certain anticonvulsant drugs, Saint John’s wort, and certain antiretroviral 
agents) should be advised that the efficacy of ECPs may be reduced.126 Consideration may be 
given to increasing the amount of hormone administered in the ECPs, either by increasing the 
amount of hormone in one or both doses, or by giving an extra dose. 

Ulipristal acetate is an antiprogestin. Therefore there are implications for immediately 
starting progestin-containing hormonal contraceptives after taking it. One randomized double-
blind placebo controlled study found no difference in the time (14 days) to achieve ovarian 
quiescence between the placebo group and the group who took combined oral contraceptives 
for 14 days; this finding implies that women should abstain or use a condom for 14 days when 
quick-starting combined hormonal contraceptives.127 A second randomized cross-over study 
examined women who quick-started a desogestrel progestin-only oral contraceptive (75μg 

desogestrel, not available in the US) after taking UPA or a placebo.128 No significant differences 
were found in time to ovarian quiescence or cervical mucus penetrability. That same study 
addressed the issue of whether quick-starting a progestin-only oral contraceptive reduces the 
efficacy of UPA and concluded that it impairs the ability of UPA to delay ovulation by at least five 
days. A newer cross-over study investigated whether starting a combined oral contraceptive 
(COC) (0.15 mg levonorgestrel/30 mcg ethinyl estradiol) two days after taking UPA would reduce 
the ability of UPA to suppress ovulation. The study found that significantly more women 
experienced ovulation within 5 days when they started a COC after UPA, compared with when 
they took a placebo (9/33 (27%) vs. 1/33 (3%), p = .008).129  

The FDA updated the ella package label to include warnings regarding the co-administration 
of ella and hormonal contraception. The label now states that if a woman wishes to use hormonal 
contraception after using ella, she should do so no sooner than 5 days after the intake of ella and 
that she should use a reliable barrier method until the next menstrual period. The label also now 
states that because ella and the progestin component of hormonal contraceptives both bind to 
the progesterone receptor, using them together may impair the ability of ella to delay ovulation. 
The European Medicines Agency (the European equivalent of the FDA) has decided not to modify 
its clinical recommendations for ella as it felt that the data were too limited. The American Society 
for Emergency Contraception offers a more flexible, patient-centered protocol for providing 
ongoing contraception after EC, taking into consideration which ongoing method she would like 
to use (in particular, whether the method requires placement by a healthcare provider), the 
likelihood that she is willing and able to return for a follow-up contraception visit (if she plans to 
start a provider-dependent method), and whether she is at greater risk of pregnancy from the 
previous act of intercourse or future acts of intercourse. 130 

 
Barriers to more widespread use of emergency contraception 
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The lack of a product specifically packaged, labeled, and marketed as an emergency 
contraceptive was a major obstacle to more widespread use of emergency contraception in the 
United States until the fall of 1998, when Preven was approved (it was withdrawn from the 
market in 2004). A second specially-packaged emergency contraceptive pill, Plan B, was approved 
a year later. A one-pill version, Plan B One-Step, was approved in 2009, and a generic version of 
Plan B (Next Choice) was also approved in 2009. A second generic product, Levonorgestrel 
Tablets, entered the market in 2010, two more products (Next Choice One Dose and My Way), 
one-pill products) were approved in 2012. Additional generic products, including Take Action and 
AfterPill, have become available recently. While availability of these products has helped, the 
pharmaceutical companies initially distributing them were very small and were not able to 
promote the products on the same scale as most contraceptives. Plan B was acquired from the 
tiny company Women’s Capital Corporation by Barr Pharmaceuticals in February 2004 and 
subsequently by Teva Pharmaceuticals in December 2008, but Barr did not and Teva will not 
spend heavily on direct-to-consumer advertising. Neither has Actavis Pharmaceuticals, the maker 
of Next Choice One Dose and ella (ella is now distributed in the United States by Afaxys 
Pharmaceutical). Nevertheless, among women aged 15-44 who have ever had intercourse, the 
fraction who had ever used ECPs increased from 2% in 2002 to 18% in 2011-2013.2 

To help educate women and men about emergency contraception, the Association of 
Reproductive Health Professionals in Washington, D.C. and the Office of Population Research at 
Princeton University sponsor the Emergency Contraception Website (www.not-2-late.com). The 
Website has replaced the original Emergency Contraception Hotline, which was launched on 
February 14, 1996.  Detailed information about emergency contraception is available on the 
Emergency Contraception Website, which was launched in October 1994 and now receives more 
than 900,000 visitors each month. The Website is completely confidential, available 24 hours a 
day in English and Spanish, and offers names and telephone numbers of providers of emergency 
contraception located near the user’s zip code (in the United States and parts of Canada). An 
Arabic version of the website is available as well. Public service announcements for print, radio, 
television, and outdoor venues advertising the Hotline ran in several cities in 1997 and 1998. 
These were the first ads about contraception to be shown on broadcast television.131 A paid 
public education media campaign in Philadelphia and Seattle resulted in significant increases in 
knowledge about emergency contraception.132 

Additional barriers to ECP access persist and are perpetuated by U.S. institutions. That many 
hospital emergency departments do not provide emergency contraceptive services to women 
who have been raped is a tragic example of neglected preventive health care.133-135 Legal 
precedent also indicates that this failure constitutes inadequate care and confers to a woman in 
this situation the standing to sue the hospital.136 It has been estimated that pregnancy following 
rape could potentially be reduced substantially if all women had access to EC after a sexual 
assault, a reduction of 22,000 pregnancies each year (though this is likely an overestimate for 
reasons given above).137 Yet the Department of Justice made no mention of emergency 
contraception in its 130-page National Protocol for Sexual Assault Medical Forensic Examinations, 
published in September 2004;138 this omission was partially rectified in the 2012 Prison Rape 
Elimination Act final rule that mandates that “inmate victims of sexual abuse while incarcerated 
must be offered timely information about, and timely access to, emergency contraception,”139 
and finally rectified in the second edition of the National Protocol for Sexual Assault Medical 

http://www.not-2-late.com/
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Forensic Examinations, published in April 2013.140 Additionally, the Department of Defense 
Pharmacy and Therapeutics Committee removed the dedicated levonorgestrel ECP Plan B from 
the Basic Core Formulary (BCF) (medications which must be stocked at every full-service Medical 
Treatment Facility (MTF)) in May 2002, only one month after the drug had been added to the 
BCF141 because of complaints from conservative members of Congress.142 Whether the drug was 
stocked was left to the discretion of each MTF. Levonorgestrel ECPs were not available to all 
American soldiers serving overseas, which is of particular concern for women who are raped or 
face an unintended pregnancy for any reason, until Next Choice was added to the BCF on 
February 3, 2010.143 
 
Population impact of ECPs 
One objection to making ECPs more widely available is the concern that women who know they 
can use ECPs may become less diligent with their ongoing contraceptive method. If used as an 
ongoing method, ECP therapy would be far less effective than most other contraceptive methods; 
if the typical woman used combined ECPs for a year, her risk of pregnancy would exceed 35% and 
if she used progestin-only ECPs, she would still have a 20% chance of pregnancy. Published 
evidence would seem to demonstrate convincingly that making ECPs more widely available does 
not increase risk-taking or adversely affect regular contraceptive use.144-162 In the four studies that 
examined the impact of easier access to ECPs on rates of sexually transmitted infections, women 
randomly assigned to group given advance supplies of ECPs for later use should the need arise had 
the same incidence of infection as did women in the control group who had to obtain ECPs from a 
clinic.150,152,157,158 For example, in one randomized trial considering the effect of advance ECP 
provision on regular methods of birth control, teens receiving emergency contraception supplies 
in advance were more likely to use ECPs when needed but did not report higher frequencies of 
unprotected sex, did not use condoms or hormonal contraception less often, and did not exhibit 
higher rates of STIs.150 Another study demonstrated that educating teens about ECPs does not 
increase their sexual activity levels or use of EC but increases their knowledge about proper 
administration of the drugs.163 However, reanalysis of one of the randomized trials suggests that 
providing free, unlimited access to ECPs may have increased the frequency of coital acts with the 
potential to lead to pregnancy, compared with women who purchased EC.164 Women in the free 
access group were significantly more likely than those who purchased EC to report that they had 
ever used emergency contraception because they did not want to use either condoms or another 
contraceptive method.165 Increased access to EC had a greater impact on repeat use among 
women who were at lower baseline risk of pregnancy.166 This finding may explain in part why no-
cost, unlimited access to EC has had no measurable benefit in clinical trials. Regardless, even if 
ECP availability does adversely affect regular contraceptive use, women are entitled to know about 
all contraceptive options. More recently, ecological studies comparing outcomes before and after 
ECPs became available without a prescription in the United States provide conflicting information 
about whether easier access to ECPs is associated with changes in behavior: one study found that 
women were 5% more likely to report multiple sexual partners after ECPs became available 
without a prescription,167 but another study by the same author found exactly the opposite 
effect.168 A third study suggested that condom use among public school students declined by 5-
7% when ECPs became available without a prescription, highlighting the importance of education 
about STI transmission.169 Although an ecological study from Chile reported an association 
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between access to EC pills and lower rates of pregnancy, the study was unable to control for use 
of other contraceptives which may have also varied between communities.170 Use of EC has 
steadily increased among teens over time in the US: in 2002, 8.1% of females aged 15-19 reported 
that they had ever used EC, increasing to 13.7% in 2006-2010 and 22.9% in 2011-2015. During 
this period, reported rates of sexual activity and teen pregnancy declined. Although causal 
arguments cannot be made, this does seem to suggest that, overall, increased use of EC has not 
led to greater levels of sexual activity or higher pregnancy rates.171 

On the other hand, only one160,162 of 15 published studies has demonstrated that increasing 
access to ECPs can reduce pregnancy or abortion rates in a population,172,173 although one 
demonstration project174 and four clinical trials152,153,157,160 were specifically designed to address 
this issue. One explanation for this result is that even when provided with ECPs in advance, 
women do not use the treatment often enough after the most risky incidents to result in a 
substantial population impact. In the San Francisco trial, 45% of the women in the advance 
provision group who had unprotected intercourse during the study period did not use ECPs.152 
And in the Nevada/North Carolina trial, 33% of women in the advance provision group had 
unprotected intercourse at least once without using ECPs.157 The single exception occurred 
among women using the lactational amenorrhea method in Egypt.160 Women in the advance 
provision group had a lower pregnancy rate (0.8% versus 5.0%, p=0.0002) in the first six months 
postpartum, but the reason is that these women were far more likely to start using an ongoing 
contraceptive; the authors argue that using ECPs allowed the women time to get to a clinic for 
ongoing contraception.  

One study found no effect on birth or abortion rates in the United States as a result of Plan B 
being made available without prescription for those aged 18 and over.175 A second study found 
a modest reduction in abortion rates among women aged 18-19 but no reduction among women 
aged 20-24 after the change;176 the result for those aged 18-19 is unconvincing because the 
magnitude of the drop from 2000-2001 to 2002-2006 (before the change) is the same as that 
from 2002-2006 (before the change) to 2007-2009 (after the change). 
 
Making Plan B available Over-the-Counter (OTC) 

No medical reasons indicate that ECPs should be prescription-only products.177,178 In many 
countries, ECPs can be obtained directly from a pharmacist without a prescription. In Europe, UPA 
EC is available without prescription (as of 2015). 

In the United States, many medical groups, including the American Medical Association, the 
American College of Obstetricians and Gynecologists, the Association of Reproductive Health 
Professionals, the American Academy of Pediatrics, and the Society for Adolescent Medicine 
support making Plan B available OTC.179 An FDA advisory committee voted 23-4 in December 2003 
that Plan B be switched from Rx to OTC, but the FDA rejected an OTC switch in May 2004 in an 
unprecedented repudiation of such an overwhelmingly positive advisory committee 
recommendation. The independent Government Accountability Office concluded that the decision 
process was highly unusual and that the decision was made with atypical involvement from top 
agency officials and may well have been made months before it was formally announced.180 Barr 
Laboratories submitted an amended application in July 2004 to make Plan B an Rx drug for females 
<16 and OTC otherwise. The FDA had until January 21, 2005 to respond. On July 15, 2005, HHS 
Secretary Leavitt promised that FDA would act on Barr's application by September 1, 2005 to 
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ensure a vote on Senate confirmation of Lester Crawford as FDA Commissioner. On August 26, 
2005, FDA announced that Plan B was safe for OTC use by women ≥17. But the FDA announced 
an indefinite delay in reaching a decision, citing three concerns: (1) can Plan B be both Rx and 
OTC depending on age?; (2) can Rx and OTC versions of the same drug be marketed in the same 
package?; and (3) can an age restriction be enforced? The FDA also announced a 60-day public 
comment period on first two concerns. The FDA failed to articulate clear criteria or explicit 
timetable for a final decision. Three days later, Susan Wood resigned from her position as the 
Assistant Commissioner for Women's Health and Director of the FDA Office of Women's Health, 
stating that: 

The recent decision announced by the Commissioner about emergency 
contraception, which continues to limit women's access to a product that 
would reduce unintended pregnancies and reduce abortions is contrary to my 
core commitment to improving and advancing women's health. I have spent 
the last 15 years working to ensure that science informs good health policy 
decisions. I can no longer serve as staff when scientific and clinical evidence, 
fully evaluated and recommended for approval by the professional staff here, 
has been overruled. 

This indefinite delay was heavily criticized.181 Finally, on August 24, 2006, the FDA approved the 
nonprescription sale of Plan B for women and men aged 18 and older This age cutoff was not 
chosen based on any medical evidence that young women could not use emergency contraceptive 
pills safely or correctly, but rather, according to the FDA’s Steven Galson, because it was easy for 
pharmacists to remember and enforce, since it is the same age limit placed on tobacco and 
nicotine-replacement products. 

In January 2005, the Center for Reproductive Rights filed suit in federal court against the FDA, 
alleging that the agency’s failure to approve Plan B for over-the-counter use impermissibly 
denied women access to EC. In March 2009, The U.S. District Court for the Eastern District of New 
York in a blistering decision ordered the agency to reconsider its decision. It also ordered the FDA 
to act within 30 days to extend over-the-counter access to 17-year-olds. Judge Edward R. Korman 
was exceedingly blunt, stating that FDA had "acted in bad faith and in response to political 
pressure" and "repeatedly and unreasonably delayed issuing a decision on Plan B" and that the 
FDA's denial of nonprescription access to 17-year-olds "lacks all credibility" and was based on 
"fanciful and wholly unsubstantiated 'enforcement' concerns."182 On April 22, 2009 the U.S. Food 
and Drug Administration announced that it would clear the way for Plan B's manufacturer to 
make it available without a prescription to 17-year-olds. And on July 13, 2009, the FDA approved 
Plan B One Step as a nonprescription drug for women and men aged 17 and over. On February 
7, 2011, Teva submitted actual-use study data and label-comprehension study data on females 
<18 to the FDA. On December 7, 2011, the FDA was set to approve OTC status for Plan B with no 
age restriction based on the studies submitted by Teva. However, this action was overruled by 
the Secretary of Health and Human Services Kathleen Sebelius. Teva then filed an amended 
application to make Plan B One-Step available without prescription to consumers aged 15 and 
over and to allow it to be available in the family planning section of a pharmacy rather than 
behind the pharmacy counter; proof of age would still be required at checkout. On April 30, 2013, 
the FDA approved this amended application. In the meanwhile, on April 4, 2013, U.S. District 
Judge Edward R. Korman ordered the FDA to allow over-the-counter sales of LNG ECPs with no 
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age restriction. In a scathing rebuke to the Obama administration, he stated that “the secretary’s 
action was politically motivated, scientifically unjustified, and contrary to agency precedent.”183 
On May 1, 2013, the Department of Justice announced that it would appeal his ruling, and 
subsequently did appeal and requested a stay of the order until the case was heard. On June 5, 
2013, 2nd Circuit Court of Appeals ordered that the FDA must comply with Judge Korman's ruling 
to make 2-pill formulation of LNG EC available without restriction but granted a stay regarding 1-
pill formulation.184 On June 10, in a letter to Judge Korman, the Department of Justice said it 
would comply with his demand that Plan B One-Step be made available OTC with no age 
restriction.185 Two days later, Judge Korman approved the Obama Administration's plan to make 
Plan B One-Step (and only Plan B One-Step) available OTC with no age restriction.186 

In August 2013, Plan B One-Step became available without prescription to males and females 
with no age restriction. In most pharmacies it is located on the shelf in the family planning aisle; 
some pharmacies may choose to keep it in a locked cabinet. One-pill generics (such as Take Action, 
My Way and Next Choice One Dose) are now approved for sale on the shelf as well. Until April 
2016, a required use recommendation on generic packaging stated that the product is intended 
for use by women aged 17 and older (although this was not intended as an enforceable 
restriction). 187 Teva’s exclusivity on OTC sale to all ages expired in April 2016, so generic 
manufacturers are no longer required to include this language on their packaging. As far as we 
understand, two-pill generics are no longer sold in the United States (but the age restriction on 
the sale remains for any two-pill generics that are still in stock; two-pill generics must be sold 
behind the counter and a prescription was required for women under the age of 17).  

Two predictable, but unintended, negative outcomes have resulted from over-the-counter 
access to emergency contraception in the United States. One such consequence is the potential 
loss of opportunities for physicians to counsel patients about use of more effective, longer-term 
contraceptive methods when they present for emergency contraception.188 Because emergency 
contraceptive pills are less effective than ongoing methods of hormonal contraception and IUDs, 
the challenge remains for providers to find ways to encourage users of ECPs to initiate or continue 
a more effective ongoing method. Another consequence is an increase in price, from about $25 per 
treatment to about $45, and loss of insurance coverage in many, if not most, cases. This increase 
in cost could mean that even fewer women take emergency contraception when they are at highest 
risk of unintended pregnancy. However, new legislation in Maryland (called the Contraceptive 
Equity Act), which passed on 2016 and will be implemented in January 2018, will require insurers 
to cover OTC contraceptive medications, including EC; hopefully this model will spread to other 
parts of the US. 
 
Improving access to emergency contraception  

Service delivery innovations can help to increase access to emergency contraception. In some 
states (Alaska, California, Hawaii, Maine, Massachusetts, New Hampshire, New Mexico, Vermont, 
and Washington State189-191) collaborative practice agreements allow pharmacists to directly 
dispense emergency contraceptive pills without prescription. Since levonorgestrel EC products are 
now available OTC, these agreements are no longer necessary for younger women to access LNG 
EC; however such agreements could be expanded to include ella (some already do). Ella may be 
purchased online for $67 following a medical screener through the website www.ella-
kwikmed.com or its companion website, www.prjktruby.com. An online source for the FDA-

http://www.ella-kwikmed.com/
http://www.ella-kwikmed.com/
http://www.prjktruby.com/
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approved LNG EC product AfterPill is www.afterpill.com; here, consumers can purchase one pack 
for $20 plus $5 shipping, or 3 packs for $60 plus $5 shipping. Another innovative service delivery 
model is provision of EC through vending machines, along with other health-related products such 
as OTC pain medications, condoms and feminine hygiene products. This model has already been 
implemented on several college campuses (including Shippensburg University, Dartmouth College, 
University of California Davis, and Pomona College) and others are working to provide this option 
for students. 

Another important step is changing provider practices so that women seen by primary and 
reproductive health care clinicians would be routinely informed about emergency contraception 
before the need arises, particularly the more effective methods. One recent study found that only 
29% of healthcare providers across specialties who treat women of reproductive age had heard of 
UPA EC, and only 7% recommended or provided it. Among reproductive health specialists, 52% 
were aware of UPA EC and 14% offered it.192 Another challenge for UPA EC is that it is not always 
routinely stocked in pharmacies; a study in Hawaii found that while 82.4% of pharmacies stocked 
the OTC option for EC (LNG), only 2.6% had UPA immediately available.193 In 2017, the World Health 
Organization added UPA EC to its Essential Medicines List (LNG EC was added earlier), which 
provides guidance for the selection of medicines for donors and governments.194 
 
Cost effectiveness 

Studies based on economic models have shown that emergency contraception is nearly always 
cost effective. Use of combined or progestin-only ECPs reduces expenditures on medical care by 
preventing unintended pregnancies, which are very costly. Insertion of a Copper T IUD is not cost-
saving in the United States when used solely as an emergency contraceptive. Unlike the other two 
alternatives, however, insertion of a copper IUD can provide continuous contraceptive protection 
for at least 12 years thereafter, producing savings if used as an ongoing method of contraception 
for as little as four months after emergency insertion.195 Hormonal ECPs are cost effective 
regardless of whether they are provided when the emergency arises or provided beforehand as a 
routine preventive measure.196-203 The most recent study found the the copper T IUD is the most 
cost effective EC option over one year.204 Not only would making emergency contraception more 
widely available save medical care dollars, but additional social cost savings would result as well. 
These include not only the monetary costs of unwanted pregnancies and births but also the 
considerable psychological costs of unintended pregnancy. Moreover, the average medical care 
cost of unintended births is likely to be greater than the average cost of all births.205 

All of these studies, however, have assumed that ECPs would actually be used after 
unprotected intercourse. But, as stated above, no published study has yet demonstrated that 
increasing access to ECPs reduces pregnancy or abortion rates in a population, at least in part 
because even when provided with ECPs in advance, women do not use the treatment often 
enough after the most risky incidents to result in a substantial population impact. Therefore, at 
the population level, advance provision of ECPs has not been demonstrated to be cost-effective. 
Whether ECPs are cost effective when they are provided after unprotected sex depends on what 
happens thereafter. If, as explicitly assumed in the economic models, a pregnancy averted by use 
of ECPs is either avoided forever or postponed for two years, then the results hold. But, given the 
evidence from the advance provision trials that women do not use ECPs often enough when they 
are at risk, this assumption seems optimistic. A woman who averts a pregnancy using ECPs may 
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experience another risky episode of unprotected intercourse shortly thereafter;206 in that case, 
the effect of ECPs is simply to postpone a pregnancy for a short while. 
 
Conclusion 

Emergency contraception provides women with a last chance to prevent pregnancy after 
unprotected sex. Women deserve that last chance, and barriers to availability should be eliminated. 
But it is unlikely that expanding access will have a major impact on reducing the rate of unintended 
pregnancy, primarily because the incidence of unprotected intercourse is so high, ECPs are only 
moderately effective, and ECPs are not used often enough. 
 



 

 19 
 

References 

1 Finer LB, Zolna MR. Declines in Unintended Pregnancy in the United States, 2008–2011. New 
England Journal of Medicine. 2016;374:843-52. 

2 National Center for Health Statistics. Special tabulation. Available at : Available at: 
https://www.cdc.gov/nchs/nsfg/key_statistics/e.htm  

3 Stewart F, Trussell J, Van Look PFA. Emergency contraception. In Hatcher RA, Trussell J, Nelson 
A, Cates W, Guest F, Stewart F, Kowal D. Contraceptive Technology: Nineteenth Revised Edition. 
New York NY: Ardent Media, 2007. 

4 Glasier A. Emergency postcoital contraception. N Engl J Med. 1997;337:1058-64. 

5 Hatcher RA, Trussell J, Stewart F, Howells S, Russell CR, Kowal D. Emergency Contraception: 
The Nation's Best Kept Secret. Decatur GA: Bridging the Gap Communications, 1995. 

6 Ellertson C, Webb A, Blanchard K, Bigrigg A, Haskell S, Shochet T, Trussell J. Modifying the 
Yuzpe regimen of emergency contraception: a multicenter randomized, controlled trial. 
Obstet Gynecol. 2003;101:1160-7. 

7 von Hertzen H, Piaggio G, Ding J, Chen J, Song S, Bártfai G, Ng E, Gemzell-Danielsson K, 
Oyunbileg A, Wu S, Cheng W, Lüdicke F, Pretnar-Darovec A, Kirkman R, Mittal S, 
Khomassuridze A, Apter D, Peregoudov A. Low dose mifepristone and two regimens of 
levonorgestrel for emergency contraception: a WHO multicentre randomised trial. Lancet. 
2002;360:1803-10. 

8 Arowojolu AO, Okewole IA, Adekunle AO. Comparative evaluation of the effectiveness and 
safety of two regimens of levonorgestrel for emergency contraception in Nigerians. 
Contraception. 2002;66:269-73. 

9 Ngai SW, Fan S, Li S, Cheng L, Ding J, Jing X, Ng EHY, Ho PC. A randomized trial to compare 
24h versus 12h double dose regimen of levonorgestrel for emergency contraception. Hum 
Reprod. 2004;20:307-11. 

10 Creinin MD, Schlaff W, Archer DF, Wan L, Frezieres R, Thomas M, Rosenberg M, Higgins J. 
Progesterone receptor modulator for emergency contraception: a randomized controlled 
trial. Obstet Gynecol. 2006;108:1089-97. 

11 Fine P, Mathé H, Ginde S, Cullins V, Morfesis J, Gainer E. Ulipristal acetate taken 48-120 hours 
after intercourse for emergency contraception. Obstet Gynecol. 2010;115:257-63. 

12 Glasier AF, Cameron ST, Fine PM, Logan SJ, Casale W, Van Horn J, Sogor L, Blithe DL, Scherrer 
B, Mathe H, Jaspart A, Ulmann A, Gainer E. Ulipristal acetate versus levonorgestrel for 
emergency contraception: a randomised non-inferiority trial and meta-analysis. Lancet. 
2010;375:555-62. 

13 Li HW, Lo SS, Ng EH, Ho PC. Efficacy of ulipristal acetate for emergency contraception and its 
effect on the subsequent bleeding pattern when administered before or after ovulation. Hum 
Reprod. 2016;31:1200-07. 

 

 



 

 20 
 

 

 
14 Shen J, Che Y, Showell E, Chen K, Cheng L. Interventions for emergency contraception. 

Cochrane Database Syst Rev. 2017, Issue 7. 

15 Hester KE, Harper MJK, Duffy DM. Oral administration of the cyclooxygenase-2 (COX-2) 
inhibitor meloxicam blocks ovulation in non-human primates when administered to simulate 
emergency contraception. Hum Reprod. 2010;25:360-7. 

16 Jesam C, Salvatierra AM, Schwartz JL, Croxatto HB. Suppression of follicular rupture with 
meloxicam, a cyclooxygenase-2 inhibitor: potential for emergency contraception. Hum 
Reprod. 2010;25:368-73. 

17  Edelman AB, Jensen JT, Doom C, Hennebold JD. Impact of the prostaglandin synthase-2 
inhibitor celecoxib on ovulation and luteal events in women. Contraception. 2013;87:352-7. 

18 Wilcox AJ, Baird DD, Weinberg CR. Time of implantation of the conceptus and loss of 
pregnancy. N Engl J Med. 1999;340:1796-9. 

19 Selected practice recommendations for contraceptive use. Second Edition. Geneva: World 
Health Organization, 2004. 

20  United Nations Development Programme, United Nations Population Fund, World Health 
Organization, World Bank Special Programme of Research, Development and Research 
Training in Human Reproduction. Long-term reversible contraception. Twelve years of 
experience with the TCu380A and TCu220C. Contraception. 1997;6:341-52. 

21 Farley TMM, Rosenberg MJ, Rowe PJ, Chen J-H, Meirik O. Intrauterine devices and pelvic 
inflammatory disease: an international perspective. Lancet. 1992;339:785-8. 

22 Hubacher D, Lara-Ricalde R, Taylor DJ, Guerra-Infante F, Guzmán-Rodríguez R. Use of copper 
intrauterine devices and the risk of tubal infertility among nulligravid women. N Engl J Med. 
2001;345:561-7. 

23  Turok DT, Sanders JN, Thompson IS, Royer PA, Eggebroten J, Gawron L. Preference for and 
efficacy of oral levonorgestrel for emergency contraception with concomitant placement of 
a levonorgestrel IUD: a prospective cohort study. Contraception. 2016;93:526-32. 

24 Dixon GW, Schlesselman JJ, Ory HW, Blye RP. Ethinyl estradiol and conjugated estrogens as 
postcoital contraceptives. J Am Med Assoc. 1980;244:1336-9. 

25 Wilcox AJ, Weinberg CR, Baird DD. Timing of sexual intercourse in relation to ovulation. 
Effects on the probability of conception, survival of the pregnancy, and sex of the baby. N 
Engl J Med. 1995;333:1517-21. 

26  Stirling A, Glasier A. Estimating the efficacy of emergency contraception─How good are the 
data? Contraception. 2002;66:19-22. 

27 Espinos JJ, Rodriguez-Espinosa J, Senosiain R, Aura M, Vanrell C, Gispert M, Vega C, Calaf J. 
The role of matching menstrual data with hormonal measurements in evaluating 
effectiveness of postcoital contraception. Contraception. 1999;60:243-7. 

 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10640171&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum


 

 21 
 

 

 
28 Espinos-Gomez JJ, Senosiain R, Mata A, Vanrell C, Bassas L, Calaf J. What is the seminal 

exposition among women requiring emergency contraception? A prospective, observational 
comparative study. Eur J Obstet Gynecol Reprod Bio. 2007;131:57-60. 

29 Raymond E, Taylor D, Trussell J, Steiner MJ. Minimum effectiveness of the levonorgestrel 
regimen of emergency contraception. Contraception. 2004;69:79-81. 

30 Ho PC, Kwan MS. A prospective randomized comparison of levonorgestrel with the Yuzpe 
regimen in post-coital contraception. Hum Reprod. 1993;8:389-92. 

31 Task Force on Postovulatory Methods of Fertility Regulation. Randomised controlled trial of 
levonorgestrel versus the Yuzpe regimen of combined oral contraceptives for emergency 
contraception. Lancet. 1998;352:428-33. 

32 Dada OA, Godfrey EM, Gilda Piaggio G, von Hertzen H. A randomized, double-blind, 
noninferiority study to compare two regimens of levonorgestrel for emergency contraception 
in Nigeria. Contraception. 2010;82:373-78. 

33 Farajkhoda T, Khoshbin A, Enjezab B, Bokaei M, Karimi Zarchi M. Assessment of two 
emergency contraceptive regimens in Iran: levonorgestrel versus the Yuzpe. Niger J Clin Pract. 
2009;12:450-52. 

34 Noé G, Croxatto HB, Salvatierra AM, Reyes V, Villarroel C, Muñoz C, Morales G, Retamales A. 
Contraceptive efficacy of emergency contraception with levonorgestrel given before or 
after ovulation. Contraception. 2011;84:486-92. 

35 Trussell J, Rodríguez G, Ellertson C. Updated estimates of the effectiveness of the Yuzpe 
regimen of emergency contraception. Contraception. 1999;59:147-51. 

36 Trussell J, Ellertson C, von Hertzen H, Bigrigg A, Webb A, Evans M, Ferden S. Leadbetter C. 
Estimating the effectiveness of emergency contraceptive pills. Contraception. 2003;67:259-
65. 

37 Massai MR, Forcelledo ML, Brache V, Tejada AS, Salvatierra AM, Reyes MV, Alvarez F, Faúndes 
A, Croxatto HB.Does meloxicam increase the incidence of anovulation induced by single 
administration of levonorgestrel in emergency contraception? A pilot study. Hum Reprod. 
2007;22:434-9. 

38 Hamoda H, Ashok PW, Stalder C, Flett GM, Kennedy E, Templeton A. A randomized trial of 
mifepristone (10 mg) and levonorgestrel for emergency contraception. Obstet Gynecol. 
2004;104:1307-13. 

39 Wu S, Wang C, Wang Y, Cheng W, Zuo S, Li H, Xu X, Wang R, Dong J. A randomized, double-
blind, multicenter study on comparing levonorgestrel and mifepristone for emergency 
contraception. J Reprod Med. (Sheng Zhi Yi Xue Za Zhi) 1999;8(suppl 1):43-46. (In English). 

40 Wu S, Dong J, Cong J, Wang C, VonHertzen H, Godfrey EM. Gestrinone compared with 
mifepristone for emergency contraception: a randomized controlled trial. Obstet Gynecol. 
2010;115:740-4. 

41 Croxatto HB, Brache V, Pavez M, Cochon L, Forcelledo ML, Alvarez F, Massai R, Faundes A, 
Salvatierra AM. Pituitary-ovarian function following the standard levonorgestrel emergency 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Espinos%2DGomez+JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Senosiain+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Mata+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Vanrell+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bassas+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Calaf+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/16980507?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16980507?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15572495&query_hl=2


 

 22 
 

 

 

contraceptive dose or a single 0.75-mg dose given on the days preceding ovulation. 
Contraception. 2004;70:442-50. 

42 Brache V, Cochon L, Jesam C, Maldonado R, Salvatierra AM, Levy DP, Gainer E, Croxatto HB. 
Immediate preovulatory administration of 30 mg ulipristal acetate significantly delays 
follicular rupture. Hum Reprod. 2010;25:2256-63. 

43 Cleland K, Zhu H, Goldstruck N, Cheng L, Trussell J. The efficacy of IUDs for emergency 
contraception: a systematic review of 35 years of experience. Hum Reprod. 2012;27:1994-
2000. 

44 Kane LA, Sparrow MJ. Postcoital contraception: a family planning study. N Z Med J. 
1989;102:151-3. 

45 Piaggio G, von Hertzen H, Grimes DA, Van Look PFA. Timing of emergency contraception with 
levonorgestrel or the Yuzpe regimen. Lancet. 1999;353:721. 

46 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. 
Br J. Obstet Gynaecol. 2002;109:553-60. 

47 Trussell J, Ellertson C, Rodríguez G. The Yuzpe regimen of emergency contraception: how long 
after the morning after? Obstet Gynecol. 1996;88:150-4. 

48 Rodrigues I, Grou F, Joly J. Effectiveness of emergency contraception pills between 72 and 
120 hours after unprotected sexual intercourse. Am J Obstet Gynecol. 2001;184:531-7. 

49 Ellertson C, Evans M, Ferden S, Leadbetter C, Spears A, Johnstone K, Trussell J. Extending the 
time limit for starting the Yuzpe regimen of emergency contraception to 120 hours. Obstet 
Gynecol. 2003;101:1168-71. 

50 Yuzpe AA, Lancee WJ. Ethinylestradiol and dl-norgestrel as a postcoital contraceptive. Fertil 
Steril. 1977;28:932-6. 

51  Piaggio G, Kapp N, von Hertzen H. Effect on pregnancy rates of the delay in the administration 
of levonorgestrel for emergency contraception: a combined analysis of four WHO trials. 
Contraception. 2011;84:35-39. 

52  Moreau C, Trussell J. Results from pooled phase III studies of ulipristal acetate for emergency 
contraception. Contraception. 2012;86:673-80. 

53 Mikolajczyk RT, Stanford JB. Levonorgestrel emergency contraception: a joint analysis of 
effectiveness and mechanism of action. Fertil Steril. 2007;88:565-71. 

54  Glasier A, Cameron ST, Blithe D, Scherrer B, Mathe H, Levy D, Gainer E, Ulmann A. Can we 
identify women at risk of pregnancy despite using emergency contraception? Data from 
randomized trials of ulipristal acetate and levonorgestrel. Contraception. 2011;84:363-7. 

55  Kapp N, Abitbol JL, Mathé H, Scherrer B, Guillard H, Gainer E, Ulmann A. Effect of body weight and 
BMI on the efficacy of levonorgestrel emergency contraception. Contraception. 2015;91(2):97-104. 

56  http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/ 
Emergency_contraceptives_31/WC500176384.pdf. Accessed 9 February 2017. 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Ashok+PW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Stalder+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Wagaarachchi+PT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Flett+GM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Melvin+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Templeton+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/17320877?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/


 

 23 
 

 

 
57  European Medicines Agency. Levonorgestrel and ulipristal remain suitable emergency 

contraceptives for all women, regardless of bodyweight. Available at: 
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/07/n
ews_detail_002145.jsp&mid=WC0b01ac058004d5c1. Accessed 9 February 2017.  

58   United States Food and Drug Administration. FDA communication on levonorgestrel 
emergency contraceptive effectiveness and weight. Available at: 
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandPr
oviders/ucm109775.htm. Accessed 9 February 2017. 

59 Festin MP, Peregoudov A, Seuc A, Kiarie J, Temmerman M. Effect of BMI and body weight on 
pregnancy rates with LNG as emergency contraception: analysis of four WHO HRP studies. 
Contraception. 2017;95:50-4. 

60  Edelman A, Cherala G, Blue S, Erikson D, Jensen J. Impact of obesity on the pharmacokinetics 
of levonorgestrel-based emergency contraception: single and double dosing. Contraception. 
2016;94:52-57. 

61  Praditpan P, Hamouie A, Basaraba CN, Nadakumar R, Cremers S, Davis AR, Westhoff CL. 
Pharmacokinetics of levonorgestrel and ulipristal acetate emergency contraception in 
women with normal and obese body mass index. Contraception. 2017;95:464-9.   

62 Swahn ML, Westlund P, Johannisson E, Bygdeman M. Effect of post-coital contraceptive 
methods on the endometrium and the menstrual cycle. Acta Obstet Gynecol Scand. 
1996;75:738-44. 

63 Ling WY, Robichaud A, Zayid I, Wrixon W, MacLeod SC. Mode of action of dl-norgestrel and 
ethinylestradiol combination in postcoital contraception. Fertil Steril. 1979;32:297-302. 

64 Rowlands S, Kubba AA, Guillebaud J, Bounds W. A possible mechanism of action of danazol 
and an ethinylestradiol/norgestrel combination used as postcoital contraceptive agents. 
Contraception. 1986;33:539-45. 

65 Croxatto HB, Fuentalba B, Brache V, Salvatierra AM, Alvarez F, Massai R, Cochon L, Faundes 
A. Effects of the Yuzpe regimen, given during the follicular phase, on ovarian function. 
Contraception. 2002;65:121-8. 

66 Kubba AA, White JO, Guillebaud J, Elder MG. The biochemistry of human endometrium after 
two regimens of postcoital contraception: a dl-norgestrel/ethinylestradiol combination or 
danazol. Fertil Steril. 1986 ;45:512-6. 

67 Ling WY, Wrixon W, Zayid I, Acorn T, Popat R, Wilson E. Mode of action of dl-norgestrel and 
ethinylestradiol combination in postcoital contraception. II. Effect of postovulatory 
administration on ovarian function and endometrium. Fertil Steril. 1983;39:292-7. 

68 Yuzpe AA, Thurlow HJ, Ramzy I, Leyshon JI. Post coital contraception—a pilot study. J Reprod 
Med. 1974;13:53-8. 

69 Taskin O, Brown RW, Young DC, Poindexter AN, Wiehle RD. High doses of oral contraceptives 

do not alter endometrial  and integrins in the late implantation window. Fertil Steril. 
1994;61:850-5. 

 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/07/news_detail_002145.jsp&mid=WC0b01ac058004d5c1
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/07/news_detail_002145.jsp&mid=WC0b01ac058004d5c1
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm109775.htm
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm109775.htm


 

 24 
 

 

 
70 Raymond EG, Lovely LP, Chen-Mok M, Seppälä M, Kurman RJ, Lessey BA. Effect of the Yuzpe 

regimen of emergency contraception on markers of endometrial receptivity. Hum Reprod. 
2000;15:2351-5. 

71 Ling WY, Wrixon W, Acorn T, Wilson E, Collins J. Mode of action of dl-norgestrel and 
ethinylestradiol combination in postcoital contraception. III. Effect of preovulatory 
administration following the luteinizing hormone surge on ovarian steroidogenesis. Fertil 
Steril. 1983;40:631-6. 

72 Croxatto HB, Devoto L, Durand M, Ezcurra E, Larrea F, Nagle C, Ortiz ME, Vantman D, Vega M, 
von Hertzen H. Mechanism of action of hormonal preparations used for emergency 
contraception: a review of the literature. Contraception. 2001;63:111-21. 

73 Croxatto HB, Ortiz ME, Müller AL. Mechanisms of action of emergency contraception. 
Steroids. 2003;68:1095-8. 

74 Trussell J, Raymond EG. Statistical evidence concerning the mechanism of action of the Yuzpe 
regimen of emergency contraception. Obstet Gynecol. 1999;93:872-6. 

75 Hapangama D, Glasier AF, Baird DT. The effects of peri-ovulatory administration of 
levonorgestrel on the menstrual cycle. Contraception. 2001;63:123-9. 

76 Durand M, del Carmen Cravioto M, Raymond EG, Durán-Sánchez O, De la Luz Cruz-Hinojosa 
L, Castell-Rodríguez A, Schiavon R, Larrea F. On the mechanisms of action of short-term 
levonorgestrel administration in emergency contraception. Contraception. 2001;64:227-34. 

77 Marions L, Hultenby K, Lindell I, Sun X, Ståbi B, Gemzell Danielsson K. Emergency 
contraception with mifepristone and levonorgestrel: mechanism of action. Obstet Gynecol. 
2002;100:65-71. 

78 Marions L, Cekan SZ, Bygdeman M, Gemzell-Danielsson K. Effect of emergency contraception 
with levonorgestrel or mifepristone on ovarian function. Contraception. 2004;69:373-7. 

79  Okewole IA, Arowojolu AO, Odusoga OL, Oloyede OA, Adeleye OA, Salu J, Dada OA. Effect of 
single administration of levonorgestrel on the menstrual cycle. Contraception. 2007;75:372-
7. 

80 Durand M, Sépala M, del Carmen Cravioto M, Koistinen H, Koistinen R, González-Macedo J, 
Larrea F. Late follicular phase administration of levonorgestrel as an emergency contraceptive 
changes the secretory pattern of glycodelin in serum and endometrium during the luteal 
phase of the menstrual cycle. Contraception. 2005;71:451-7. 

81 do Nascimento JA, Seppala M, Perdigao A, Espejo-Arce X, Munuce MJ, Hautala L, Koistinen R, 
Andrade L, Bahamondes L. In vivo assessment of the human sperm acrosome reaction and 
the expression of glycodelin-A in human endometrium after levonorgestrel-emergency 
contraceptive pill administration. Hum Reprod. 2007;22:2190-5. 

82 Palomino WA, Kohen P, Devoto L. A single midcycle dose of levonorgestrel similar to 
emergency contraceptive does not alter the expression of the L-selectin ligand or molecular 
markers of endometrial receptivity. Fertil Steril. 2010;94:1589-94. 

 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17537781&ordinalpos=7&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17537781&ordinalpos=7&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum


 

 25 
 

 

 
83 Durand M, Koistinen R, Chirinos M, Rodríguez JL, Zambrano E, Seppälä M, Larrea F. Hormonal 

evaluation and midcycle detection of intrauterine glycodelin in women treated with 
levonorgestrel as in emergency contraception. Contraception. 2010;82:526-33. 

84 Lalitkumar PG, Lalitkumar S, Meng CX, Stavreus-Evers A, Hambiliki F, Bentin-Ley U, Gemzell-
Danielsson K. Mifepristone, but not levonorgestrel, inhibits human blastocyst attachment to 
an in vitro endometrial three-dimensional cell culture model. Human Reprod. 2007;22:3031-
7. 

85 Meng CX, Andersson KL, Bentin-Ley U, Gemzell-Danielsson K, Lalitkumar PG. Effect of 
levonorgestrel and mifepristone on endometrial receptivity markers in a three-dimensional 
human endometrial cell culture model. Fertil Steril. 2009;91:256-64. 

86 Kesserü E, Garmendia F, Westphal N, Parada J. The hormonal and peripheral effects of d-
norgestrel in postcoital contraception. Contraception. 1974;10:411-24. 

87 Yeung WS, Chiu PC, Wang CH, Yao YQ, Ho PC. The effects of levonorgestrel on various sperm 
functions. Contraception. 2002;66:453-7. 

88 Davidoff F, Trussell J. Plan B and the politics of doubt. J Am Med Assoc. 2006;296:1775-8. 

89 Müller AL, Llados CM, Croxatto HB. Postcoital treatment with levonorgestrel does not disrupt 
postfertilization events in the rat. Contraception. 2003;67:415-9. 

90 Ortiz ME, Ortiz RE, Fuentes MA, Parraguez VH, Croxatto HB. Postcoital administration of 
levonorgestrel does not interfere with post-fertilization events in the new-world monkey 
Cebus apella. Hum Reprod. 2004;19:1352-6. 

91 Novikova N, Weisberg E, Stanczyk FZ, Croxatto HB, Fraser, IS. Effectiveness of levonorgestrel 
emergency contraception given before or after ovulation―a pilot study. Contraception. 
2007;75:112-8. 

92 Gemzell-Danielsson K, Berger C, Lalitkumar PGL. Emergency contraception - mechanisms of 
action. Contraception. 2013;87:300-8. 

93 Stratton P, Levens ED, Hartog B, Piquion J, Wei Q, Merino M, Nieman LK. Endometrial 
effects of a single early luteal dose of the selective progesterone receptor modulator CDB-
2914. Fertil Steril. 2010;93:2035-41. 

94  Berger C, Boggavarapu NR, Menezes J, Lalitkumar PG, Gemzell-Danielsson K. Effects of 
ulipristal acetate on human embryo attachment and endometrial cell gene expression in an 
in vitro co-culture system. Hum Reprod. 2015;30:800-11. 

95  Li HR, Li YX, Li TT, Fan H, Ng EH, Yeung WS, Ho PC, Lee KF. Effect of ulipristal acetate and 
mifepristone at emergency contraception dose on the embryo-endometrial attachment using 
an in vitro human trophoblastic spheroid and endometrial cell co-culture model. Hum Reprod. 
2017;32:2414-22.. 

96 Zumoffen C, Gómez-Elías MD, Caille AM, Bahamondes L, Cuasnicú PS, Cohen DJ, Munuce MJ. 
Study of the effect of ulipristal acetate on human sperm ability to interact with tubal tissue 
and cumulus-oocyte-complexes. Contraception 2017;95:586-91. 

 

http://www.ncbi.nlm.nih.gov/pubmed/18206148?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum


 

 26 
 

 

 
97 Protection of Human Subjects, 45 C.F.R . Sect. 46.202 (2009). 

98 Hughes EC (ed), Committee on Terminology, The American College of Obstetricians and 
Gynecologists, Obstetric-Gynecologic Terminology. Philadelphia PA: F.A. Davis Company, 
1972. 

99 Statement on Contraceptive Methods. Washington DC: American College of Obstetricians and 
Gynecologists, July 1998. 

100 Díaz S, Cárdenas H, Brandeis A, Miranda P, Salvatierra AM, Croxatto HB. Relative 
contributions of anovulation and luteal phase defect to the reduced pregnancy rate of 
breastfeeding women. Fertil Steril. 1992;58:498-503. 

101 Lewis PR, Brown JB, Renfree MB, Short RV. The resumption of ovulation and menstruation in a 
well-nourished population of women breastfeeding for an extended period of time. Fertil Steril. 
1991;55:529-36. 

102 Brown JB, Harrisson P, Smith MA. A study of returning fertility after childbirth and during 
lactation by measurement of urinary oestrogen and pregnanediol excretion and cervical 
mucus production. J Biosoc Science. 1985;9(Suppl):5-23. 

103 Gray RH, Campbell OM, Apelo R, Eslami SS, Zacur H, Ramos RM, Gehret JC, Labbok MH. Risk 
of ovulation during lactation. Lancet. 1990;335:25-9. 

104 Centers for Disease Control and Prevention. U S. Medical Eligibility Criteria for Contraceptive 
Use, 2016. MMWR 2016;65:1-108. 

105 Webb A, Taberner D. Clotting factors after emergency contraception. Adv Contraception. 
1993;9:75-82. 

106 Task Force on Post-Ovulatory Methods of Fertility Regulation. Efficacy and side effects of 
immediate postcoital levonorgestrel used repeatedly for contraception. Contraception. 
2000;61:303-8. 

107 Available  from 
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/022474s007lbl.pdf.  Accessed 
February 2017. 

108 Jesam C, Cochon L, Salvatierra AM, Williams A, Kapp N, Levy-Gompel D, Brache V. A 
prospective, open-label, multicenter study to assess the pharmacodynamics and safety of 
repeated use of 30 mg ulipristal acetate. Contraception. 2016 ;93:310-16. 

109  Jatlaoui TC, Riley H, Curtis KM. Safety data for levonorgestrel, ulipristal acetate and Yuzpe 
regimens for emergency contraception. Contraception. 2016;93:93-212. 

110 Trussell J, Ellertson C, Stewart F. The effectiveness of the Yuzpe regimen of emergency 
contraception. Fam Plann Perspect. 1996;28:58-64, 87. 

111 Raymond EG, Creinin MD, Barnhart KT, Lovvorn AE, Rountree W, Trussell J. Meclizine for 
prevention of nausea associated with emergency contraceptive pills: a randomized trial. 
Obstetrics and Gynecology. 2000;95:271-7. 

 

http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/022474s007lbl.pdf


 

 27 
 

 

 
112 Raymond EG, Goldberg A, Trussell J, Hays M, Roach E, Taylor D. Bleeding patterns after use 

of levonorgestrel emergency contraceptive pills. Contraception. 2006;73:376-81. Erratum. 
Contraception. 2006;74:349-50. Erratum. Contraception. 2007;75:476-7. 

113 Gainer E, Kenfack B, Mboudou E, Doh AS, Bouyer J. Menstrual bleeding patterns following 
levonorgestrel emergency contraception. Contraception. 2006;74:118-24. 

114  Tirelli A, Cagnacci A, Volpe A. Levonorgestrel administration in emergency contraception: 
bleeding pattern and pituitary-ovarian function. Contraception. 2008;77;328-32. 

115 Zhang L, Chen J, Wang Y, Ren F, Yu W, Cheng L. Pregnancy outcome after levonorgestrel-only 
emergency contraception failure: a prospective cohort study. Hum Reprod. 2009;24:1605-11. 

116 Levy DP, Jager M, Kapp N, Abitbol JL. Ulipristal acetate for emergency contraception: 
postmarketing experience after use by more than 1 million women. Contraception 2014; 
89: 431-3. 

117 Raman-Wilms L, Tseng AL, Wighardt S, Einarson TR, Koren G. Fetal genital effects of first-
trimester sex hormone exposure: a meta-analysis. Obstet Gynecol. 1995;85:141-9. 

118 Bracken MB. Oral contraception and congenital malformations in offspring: a review and meta-
analysis of the prospective studies. Obstet Gynecol. 1990;76:552-7. 

119 Simpson JL, Phillips OP. Spermicides, hormonal contraception and congenital malformations. 
Adv Contraception. 1990;6:141-67. 

120 Food and Drug Administration. Prescription drug products; certain combined oral 
contraceptives for use as postcoital emergency contraception. Federal Regist. 1997;62:8610-2. 

121 Trussell J, Hedley A, Raymond E. Ectopic pregnancy following use of progestin-only ECPs 
[letter]. J Fam Plann Reprod Health Care. 2003;29:249. 

122 Cleland K, Raymond E, Trussell J, Cheng L, Haoping Z. Ectopic pregnancy and emergency 
contraception: a systematic review. Obstet Gynecol. 2010;115:1263-6. 

123 Gainer E, Massai R, Lillo S, Reyes V, Forcelledo ML, Caviedes R, Villarroel C, Bouyer J. 
Levonorgestrel pharmacokinetics in plasma and milk of lactating women who take 1.5 mg for 
emergency contraception. Hum Reprod. 2007;22:1578-84. 

124  Polakow-Farkash S, Gilad O, Merlob P, Stahl B, Yogev Y, Klinger G. Levonorgestrel used for 
emergency contraception during lactation-A prospective observational cohort study on 
maternal and infant safety. J Matern Fetal Neonatal Med. 2013;26:219-21. 

125 Faculty of Sexual and Reproductive Healthcare, Royal College of Obstetricians and 
Gynaecologists. Use of Ulipristal Acetate (ellaOne®) in Breastfeeding Women, Update from 
the Clinical Effectiveness Unit. March 2013. 

126 Guerts TBP, Goorissen EM, Sitsen JMA. Summary of Drug Interactions with Oral 
Contraceptives. Carnforth, England: Parthenon Publishing Group, Ltd., 1993. 

127 Cameron ST, Berger C, Michie L, Klipping C, Gemzell-Danielsson K. The effects on ovarian 
activity of ulipristal acetate when 'quickstarting' a combined oral contraceptive pill: a 

 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17337471&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum


 

 28 
 

 

 

prospective, randomized, double-blind parallel-arm, placebo-controlled study. Hum Reprod. 
2015;30:1566-72. 

128  Brache V, Cochon L, Duijkers IJ, Levy DP, Kapp N, Monteil C, Abitbol JL, Klipping C. A 
prospective, randomized, pharmacodynamic study of quick-starting a desogestrel progestin-
only pill following ulipristal acetate for emergency contraception. Hum Reprod. 2015; 
30:2785-93. 

129 Edelman A, Jensen J, McCrimmon S, Messerle-Forbes M, O’Donnell A, Hennebold J. 
Combined oral contraceptive interference with the ability of ulipristal acetate to delay 
ovulation: A prospective cohort study. Contraception. 2018 ; in press. 

130  American Society for Emergency Contraception. Providing Ongoing Hormonal Contraception 
after Use of Emergency Contraceptive Pills. November 2016. Available at: 
http://americansocietyforec.org/uploads/3/4/5/6/34568220/asec_fact_sheet-
_hormonal_contraception_after_ec.pdf 

131 Trussell J, Bull J, Koenig J, Bass M, Allina A, Gamble VN. Call 1-888-NOT-2-LATE: promoting 
emergency contraception in the United States. J Am Med Wom Assoc. 1998;53(Suppl 2):247-
50. 

132 Trussell J, Koenig J, Vaughan B, Stewart F. Evaluation of a media campaign to increase 
knowledge about emergency contraception. Contraception. 2001;63:81-7 

133 Patel A, Tilmon S, Bhogireddy V, Chor J, Patel D, Keith L. Emergency contraception after sexual 
assault: changes in provision from 2004 to 2009. J Reprod Med. 2012;57:98-104. 

134 Goyal M, Zhao H, Mollen C. Exploring emergency contraception knowledge, prescription 
practices, and barriers to prescription for adolescents in the emergency department. 
Pediatrics. 2009;123:765-70. 

135 Kavanaugh ML, Saladino RA, Gold MA. Emergency contraception services for adolescents: a 
National Survey of Children's Hospital Emergency Department Directors. J Pediatr Adolesc 
Gynecol. 2009;22:111-9. 

136 Goldenring JM, Allred G. Post-rape care in hospital emergency rooms. Am J Public Health. 
2001;91:1169-70. 

137 Stewart FH, Trussell J. Prevention of pregnancy resulting from rape: A neglected preventive 
health measure. Am J Prev Med. 2000:19:228-9. 

138 A national protocol for sexual assault medical forensic examinations. Washington DC: 
Department of Justice, 2004. 

139 National Standards to Prevent, Detect, and Respond to Prison Rape. Available at 
http://www.ojp.usdoj.gov/programs/pdfs/prea_final_rule.pdf. Accessed 24 May 2012. 

140 A national protocol for sexual assault medical forensic examinations, Second Edition. 
Washington DC: Department of Justice, 2013. 

141 Department of Defense Pharmacy and Therapeutics Committee. Minutes of the 
Department of Defense (DoD) Pharmacy and Therapeutics (P&T) Committee Meeting, 2002 

 

http://www.ojp.usdoj.gov/programs/pdfs/prea_final_rule.pdf


 

 29 
 

 

 

May 8. Available from:   http://www.health.mil/About-MHS/Other-MHS-
Organizations/DoD-Pharmacy-and-Therapeutics-Committee/Meeting-Minutes. Accessed 13 
February 2017.  

142 Maze R. Emergency contraception still available. Marine Corps Times 2007 Apr 30. Available 
from: http://www.leatherneck.com/forums/archive/index.php/t-45720.html Accessed 13 
February 2017.  

143 Department of Defense Pharmacy and Therapeutics Committee. Minutes of the 
Department of Defense (DoD) Pharmacy and Therapeutics (P&T) Committee Meeting, 2009 
November. Available from:  http://www.health.mil/About-MHS/Other-MHS-
Organizations/DoD-Pharmacy-and-Therapeutics-Committee/Meeting-Minutes. Accessed 13 
February 2017.  

144  Marston C, Meltzer H, Majeed A. Impact on contraceptive practice of making emergency 
hormonal contraception available over the counter in Great Britain: repeated cross sectional 
surveys. Br Med J. 2005;331:271-3. 

145 Moreau C, Bajos N, Trussell J. The impact of pharmacy access to emergency contraceptive 
pills in France. Contraception. 2006;73:602-8. 

146 Glasier A, Baird D. The effects of self-administering emergency contraception. N Engl J Med. 
1998;339:1-4. 

147 Raine T, Harper C, Leon K, Darney P. Emergency contraception: advance provision in a young, 
high-risk clinic population. Obstet Gynecol. 2000;96:1-7. 

148 Hazari K. Use of emergency contraception by women as a back-up method. Health Popul. 
2000;23:115-22. 

149 Jackson RA, Schwarz EB, Freedman L, Darney P. Advance supply of emergency contraception: 
effect on use and usual contraception―a randomized trial. Obstet Gynecol. 2003;102:8-16. 

150 Gold MA, Wolford JE, Smith KA, Parker AM. The effects of advance provision of emergency 
contraception on adolescent women’s sexual and contraceptive behaviors. J Pediatr Adolesc 
Gynecol. 2004;17:87-96. 

151 Lo SS, Fan SYS, Ho PC, Glasier AF. Effect of advanced provision of emergency contraception 
on women’s contraceptive behavior: a randomized controlled trial. Hum Reprod. 
2004;19:2404-10. 

152 Raine TR, Harper CC, Rocca CH, Fischer R, Padian N, Klausner JD, Darney PD. Direct access to 
emergency contraception through pharmacies and effect on unintended pregnancy and STIs: 
a randomized controlled trial. J Am Med Assoc. 2005;293:54-62. 

153 Hu X, Cheng L, Hua X, Glasier A. Advanced provision of emergency contraception to postnatal 
women in China makes no difference in abortion rates: a randomized controlled trial. 
Contraception. 2005;72:111-6. 

 

http://www.health.mil/About-MHS/Other-MHS-Organizations/DoD-Pharmacy-and-Therapeutics-Committee/Meeting-Minutes.
http://www.health.mil/About-MHS/Other-MHS-Organizations/DoD-Pharmacy-and-Therapeutics-Committee/Meeting-Minutes.


 

 30 
 

 

 
154 Belzer M, Sanchez K, Olson J, Jacobs AM, Tucker D. Advance supply of emergency 

contraception: a randomized trial in adolescent mothers. J Pediatr Adolesc Gynecol. 
2005;18:347-54. 

155 Trussell J, Raymond E, Stewart FH. Re: advance supply of emergency contraception [Letter to 
the editor]. J Pediatr Adolesc Gynecol. 2006;19:251. 

156 Walsh TL, Frezieres RG. Patterns of emergency contraception use by age and ethnicity from 
a randomized trial comparing advance provision and information only. Contraception. 
2006;74:110-7. 

157 Raymond EG, Stewart F, Weaver M, Monteith C, Van Der Pol B. Impact of increased access to 
emergency contraceptive pills: a randomized controlled trial. Obstet Gynecol. 2006;108:1098-
106. 

158 Ekstrand M, Larsson M, Darj E, Tydén T. Advance provision of emergency contraceptive pills 
reduces treatment delay: a randomised controlled trial among Swedish teenage girls. Acta 
Obstet Gynecol Scand. 2008;87:354-9. 

159  Schwarz EB, Gerbert B, Gonzales R. Computer-assisted provision of emergency contraception: 
a randomized controlled trial. J Gen Intern Med. 2008;23:794-9. 

160  Shaaban OM, Hassen SG, Nour SA, Kames MA, Yones EM. Emergency contraceptive pills as a 
backup for lactational amenorrhea method (LAM) of contraception: a randomized controlled 
trial. Contraception. 2013;87:363-9. 

161 Ekstrand M, Tydén T, Darj E, Larsson M. Twelve-month follow-up of advance provision of 
emergency contraception among teenage girls in Sweden-a randomized controlled trial. Ups 
J Med Sci. 2013;118:271-5. 

162  Shaaban OM, Abbas AM, Mahmoud HR, Yones EM, Hassen SG, Zakherah MS. Counseling and 
in-advance provision of levonorgestrel emergency contraceptive pills decrease the rate of 
unplanned pregnancy during breastfeeding: a randomized controlled trial. J Matern Fetal 
Neonatal Med, in press 

163 Graham A, Moore L, Sharp D, Diamond I. Improving teenagers’ knowledge of emergency 
contraception: cluster randomized controlled trial of a teacher led intervention. Br Med J. 
2002;234:1179-84. 

164  Raymond EG, Weaver MA. Effect of an emergency contraceptive pill intervention on 
pregnancy risk behavior. Contraception. 2008;77:333-6. 

165 Weaver MA, Raymond EG, Baecher L. Attitude and behavior effects in a randomized trial of 
increased access to emergency contraception. Obstet Gynecol. 2009;113:107-16. 

166 Baecher L, Weaver MA, Raymond EG. Increased access to emergency contraception: why it 
may fail. Hum Reprod. 2009;24:815-9. 

167 Atkins D. Association between increased availability of emergency contraceptive pills and 
the sexual and contraceptive behaviors of women. Journal of Public Health Policy. 2014; 
35(3):292-310. 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Belzer+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Sanchez+K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Olson+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Jacobs+AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Tucker+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Ekstrand%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Larsson%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Darj%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Tyd%C3%A9n%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Acta%20Obstet%20Gynecol%20Scand.');
javascript:AL_get(this,%20'jour',%20'Acta%20Obstet%20Gynecol%20Scand.');
http://www.ncbi.nlm.nih.gov/pubmed/19104366?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19104366?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19095666?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19095666?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum


 

 31 
 

 

 
168 Atkins DN, Bradford WD. Association between increased emergency contraception 

availability and risky sexual practices. Health Serv Res 2015;50:809-29   

169 Atkins D, Bradford WD. The effect of changes in state and federal policy for non-prescription 
access to emergency contraception on youth contraceptive use: a difference-in-difference 
analysis across New England states. Contemporary Economic Policy, 2015;33:405-417. 

170 Bentancor A, Clarke D. Assessing Plan B: The Effect of the Morning After Pill on Children and 
Women. Econ J, in press. 

171 Abma JC, Martinez GM. Sexual activity and contraceptive use among teenagers in the United 
States, 2011–2015. National health statistics reports; no 104. Hyattsville, MD: National Center 
for Health Statistics. 2017. 

172 Raymond EG, Trussell J, Polis C. Population effect of increased access to emergency 
contraceptive pills: a systematic review. Obstet Gynecol. 2007;109:181-8. 

173  Polis CB, Grimes DA, Schaffer K, Blanchard K, Glasier A, Harper CC,. Advance provision of 
emergency contraception for pregnancy prevention (full review). Cochrane Database Syst 
Rev. 2010, Issue 3. 

174 Glasier A, Fairhurst K, Wyke S, Ziebland S, Seaman P, Walker J, Lakha F. Advanced provision 
of emergency contraception does not reduce abortion rates. Contraception. 2004;69:361-6. 

175  Gross T, Lafortune J, Low C. What happens the morning after? The costs and benefits of 
expanding access to emergency contraception. J Policy Anal Manage. 2014;33:70-93. 

176  Cintina I, Johansen MS. The effect of Plan B on teen abortions: evidence from the 2006 FDA 
ruling. Contemp Econ Policy. 2015;33:418-433.  

177 Ellertson C, Trussell J, Stewart F, Winikoff B. Should emergency contraceptive pills be available 
without prescription? J Am Med Wom Assoc. 1998;53(Suppl 2):226-9, 232. 

178 Grimes DA, Raymond EG, Scott Jones B. Emergency contraception over-the-counter: the 
medical and legal imperatives. Obstet Gynecol. 2001;98:151-5. 

179 Association of Reproductive Health Professionals. ARHP sign-on letter: Switch status of 
emergency contraceptive from Rx to OTC. Available at 
http://arhp.org/uploadDocs/ec_signon.pdf. Accessed 9 February 2017. 

180 Decision process to deny initial application for over-the-counter marketing of the 
emergency contraceptive drug Plan B was unusual. Washington DC: Government 
Accountability Office, 2004. Available at http://purl.access.gpo.gov/GPO/LPS66189. 
Accessed 9 February 2017. 

181 Wood AJJ, Drazen JM, Greene MF. A sad day for science at the FDA. N Engl J Med. 
2005;353:1197-8. 

182 Decision available at: http://www.nylj.com/nylawyer/adgifs/decisions/032409korman.pdf. 
Accessed 9 February 2017. 

 

http://purl.access.gpo.gov/GPO/LPS66189
http://www.nylj.com/nylawyer/adgifs/decisions/032409korman.pdf


 

 32 
 

 

 
183 Decision available at       

https://www.nyed.uscourts.gov/sites/default/files/opinions/Tummino%20SJ%20memo.pd
f. Accessed 9 February 2017. 

184 Decision available at 
https://www.nyed.uscourts.gov/sites/default/files/opinions/12cv763MemoOrder5102013
.pdf. Accessed 9 February 2017. 

185 Letter available at http://www.scribd.com/doc/147020358/Letter-to-Korman-Re-
Compliance-After-Denial-of-Stay-Rev-Final-Copy 

186 Memorandum available at  https://www.scribd.com/document/147599477/Korman-Order. 
Accessed 9 February 2017  

187 Department of Health and Human Services, Food and Drug Administration. DA/ANDA 
applicant letter. February 24, 2014. Available at: 
http://www.hpm.com/pdf/blog/PLAN%20B%20-%20FDA%20Exclusivity%20&%20Carve-
Out%20Determination.pdf. Accessed 9 February 2017 

188 Trussell J, Guthrie KA. Talking straight about emergency contraception. J Fam Plan Reprod 
Health Care. 2007;33:139-42. 

189 Wells ES, Hutchings J, Gardiner JS, Winkler JL, Fuller DS, Downing D, Shafer R. Using pharmacies 
in Washington State to expand access to emergency contraception. Fam Plann Perspect. 
1998;30:288-90. 

190 Gardner JS, Hutchings J, Fuller TS, Downing D. Increasing access to emergency contraception 
through community pharmacies: lessons from Washington State. Fam Plann Perspect. 
2001;33:172-5. 

191 Marciante KD, Gardner JS, Veenstra DL, Sullivan SD. Modeling the cost and outcomes of 
pharmacist-prescribed emergency contraception. Am J Public Health. 2001;91;1443-5. 

192 Batur P, Cleland K, McNamara M, Wu J, Pickle S, EC Survey Group. Emergency contraception: 
A multispecialty survey of clinician knowledge and practices. Contraception 2016;93:145-52. 

193 Bullock H, Steele S, Kurata N, et al. Pharmacy access to ulipristal acetate in Hawaii: Is a 
prescription enough? Contraception 2015;92:388-9. 

194  http://www.who.int/medicines/publications/essentialmedicines/20th_EML2017.pdf?ua=1. 
Accessed June 23, 2017 

195 Trussell J, Leveque JA, Koenig JD, London R, Borden S, Henneberry J, LaGuardia KD, Stewart F, 
Wilson TG, Wysocki S, Strauss M. The economic value of contraception: a comparison of 15 
methods. Am J Public Health. 1995;85:494-503. 

196 Trussell J, Koenig J, Ellertson C, Stewart F. Preventing unintended pregnancy: the cost-
effectiveness of three methods of emergency contraception. Am J Public Health. 1997;87:932-
7. 

197 Trussell J, Koenig J, Stewart F, Darroch JE. Medical care cost savings from adolescent 
contraceptive use. Fam Plann Perspect. 1997;29:248-55, 295. 

 

https://www.nyed.uscourts.gov/sites/default/files/opinions/Tummino%20SJ%20memo.pdf
https://www.nyed.uscourts.gov/sites/default/files/opinions/Tummino%20SJ%20memo.pdf
https://www.nyed.uscourts.gov/sites/default/files/opinions/12cv763MemoOrder5102013.pdf
https://www.nyed.uscourts.gov/sites/default/files/opinions/12cv763MemoOrder5102013.pdf
http://www.scribd.com/doc/147020358/Letter-to-Korman-Re-Compliance-After-Denial-of-Stay-Rev-Final-Copy
http://www.scribd.com/doc/147020358/Letter-to-Korman-Re-Compliance-After-Denial-of-Stay-Rev-Final-Copy
https://www.scribd.com/document/147599477/Korman-Order
http://www.hpm.com/pdf/blog/PLAN%20B%20-%20FDA%20Exclusivity%20&%20Carve-Out%20Determination.pdf
http://www.hpm.com/pdf/blog/PLAN%20B%20-%20FDA%20Exclusivity%20&%20Carve-Out%20Determination.pdf
http://www.who.int/medicines/publications/essentialmedicines/20th_EML2017.pdf?ua=1


 

 33 
 

 

 
198 Trussell J, Wiebe E, Shochet T, Guilbert É. Cost savings from emergency contraceptive pills in 

Canada. Obstet Gynecol. 2001;97:789-93. 

199 Trussell J, Shochet T. Cost-effectiveness of emergency contraceptive pills in the public sector 
in the USA. Expert Rev Pharmacoeconomics Outcomes Res. 2003;3:433-40. 

200 Trussell J, Calabretto H. Cost savings from use of emergency contraceptive pills in Australia. 
Aust N Z J Obstet Gynaecol. 2005;45:308-11. 

201 Foster DG, Rostovtseva DP, Brindis CD, Biggs MA, Hulett D, Darney PD. Cost savings from 
the provision of specific methods of contraception in a publicly funded program. Am J Public 
Health. 2009;99:446-51. 

202 Foster DG, Raine TR, Brindis C, Rostovtseva DP, Darney PD. Should providers give women 
advance provision of emergency contraceptive pills? A cost-effectiveness analysis. Womens 
Health Issues. 2010;20:242-7. 

203  Bayer LL, Edelman AB, Caughey AB, Rodriguez MI. The price of emergency contraception in 
the United States: what is the cost-effectiveness of ulipristal acetate versus single-dose 
levonorgestrel? Contraception, 2013;87:385-90. 

204  Bellows BK, Tak CR, Sanders JN, Turok DK, Schwarz EB. Cost-effectiveness of emergency 

contraceptive options over 1 year. Am J Obstet Gynecol. 2018;508:e1-9.. 

205 Brown SS, Eisenberg L (eds). The Best Intentions: Unintended Pregnancy and the Well-Being of 
Children and Families. Washington DC: National Academy Press, 1995. 

206  Moreau C, Trussell J, Bajos N . The determinants and circumstances of use of emergency 
contraceptive pills in France in the context of direct pharmacy access. Contraception. 
2006;74:476-82. 



 

 34 
 

Table 1. Pills that can be used for emergency contraception in the United Statesa 
 

Brand Company First Dose 

Second 
Dose 
(12 hours 
later) 

Ulipristal 
Acetate 
per Dose 
(mg) 

Ethinyl 
Estradiol 
per Dose 
(µg) 

Levonorgestrel 
per Dose (mg) 

Ulipristal acetate (Dedicated EC pills) 

ella Afaxys 1 white pill None 30 - - 

Progestin-only (Dedicated EC pills) 

Afterab Teva 1 white pill None - - 1.5 

AfterPillc Syzygy 1 white pill None - - 1.5 

Athentia Next Aurobindo 1 white pill None - - 1.5 

EContra Ezd Afaxys 1 white pill None - - 1.5 

Fallback Solo Lupin 1 white pill None - - 1.5 

My Way Gavis 1 white pill None - - 1.5 

Next Choice 
One Dose 

Actavis 1 peach pill None - - 1.5 

Opcicon One-
Step 

Sun 
Pharma 

1 white pill None - - 1.5 

Option 2 Perrigo 1 white pill None - - 1.5 

Plan B One-
Step 

Teva 1 white pill None - - 1.5 

Take Action Teva 1 white pill None - - 1.5 

Combined progestin and estrogen pills (Regular oral contraceptive pills) 

Afirmelle Aurobindo 5 white pills 5 white pills - 100 0.50 

Altavera Sandoz 4 peach pills 4 peach pills - 120 0.60 

Amethia Actavis 4 white pills 4 white pills - 120 0.60 

Amethia Lo Actavis 5 white pills 5 white pills - 100 0.50 

Amethyst Actavis 6 white pills 6 white pills - 120 0.54 

Aubra Afaxys 5 white pills 5 white pills - 100 0.50 

Ayuna Aurobindo 4 orange pills 
4 orange 
pills 

- 100 0.50 

http://ec.princeton.edu/pills/ella.html
http://ec.princeton.edu/pills/MyWay.html
http://ec.princeton.edu/pills/NextChoiceOneDose.html
http://ec.princeton.edu/pills/NextChoiceOneDose.html
http://ec.princeton.edu/pills/plan-bOneStep.html
http://ec.princeton.edu/pills/plan-bOneStep.html
http://ec.princeton.edu/pills/TakeAction.html
http://ec.princeton.edu/pills/Altavera.html
http://ec.princeton.edu/pills/Amethia.html
http://ec.princeton.edu/pills/AmethiaLo.html
http://ec.princeton.edu/pills/Amethyst.html
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Aviane Teva 5 orange pills 
5 orange 
pills 

- 100 0.50 

Camrese Teva 
4 light blue-
green pills 

4 light blue-
green pills 

- 120 0.60 

CamreseLo Teva 5 orange pills 
5 orange 
pills 

- 100 0.50 

Chateal Afaxys 4 white pills 4 white pills - 120 0.60 

Crysellee
 Teva 4 white pills 4 white pills - 120 0.60 

Elineste Novast 4 orange pills 
4 orange 
pills 

- 120 0.60 

Enpresse Teva 4 orange pills 
4 orange 
pills 

- 120 0.50 

Falmina Novast 5 orange pills 
5 orange 
pills 

- 100 0.50 

Introvale Sandoz 4 peach pills 4 peach pills - 120 0.60 

Jolessa Teva 4 pink pills 4 pink pills - 120 0.60 

Kurvelo Lupin 4 peach pills 4 peach pills - 120 0.60 

Lessina Teva 5 pink pills 5 pink pills - 100 0.50 

Levonest Novast 
4 light brown 
pills 

4 light 
brown pills 

- 120 0.50 

Levora Actavis 4 white pills 4 white pills - 120 0.60 

LoSeasonique Teva 5 orange pills 
5 orange 
pills 

- 100 0.50 

Low-Ogestrele Actavis 4 white pills 4 white pills - 120 0.60 

Lutera Actavis 5 white pills 5 white pills - 100 0.50 

Marlissa Glenmark 4 peach pills 4 peach pills - 120 0.60 

Myzilra Novast 4 yellow pills 
4 yellow 
pills 

- 120 0.50 

Nordette Teva 
4 light-
orange pills 

4 light-
orange pills 

- 120 0.60 

Orsythia Vintage 5 pink pills 5 pink pills - 100 0.50 

Portia Teva 4 pink pills 4 pink pills - 120 0.60 

Quasense Actavis 4 white pills 4 white pills - 120 0.60 

http://ec.princeton.edu/pills/avian.html
http://ec.princeton.edu/pills/Camrese.html
http://ec.princeton.edu/pills/CamreseLo.html
http://ec.princeton.edu/pills/cryselle.html
http://ec.princeton.edu/pills/enpresse.html
http://ec.princeton.edu/pills/Introvale.html
http://ec.princeton.edu/pills/Jolessa.html
http://ec.princeton.edu/pills/lessina.html
http://ec.princeton.edu/pills/levora.html
http://ec.princeton.edu/pills/LoSeasonique.html
http://ec.princeton.edu/pills/low-ogestrel.html
http://ec.princeton.edu/pills/lutera.html
http://ec.princeton.edu/pills/nordette.html
http://ec.princeton.edu/pills/portia.html
http://ec.princeton.edu/pills/Quasense.html
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Seasonale Teva 4 pink pills 4 pink pills - 120 0.60 

Seasonique Teva 
4 light-blue-
green pills 

4 light-blue-
green pills 

- 120 0.60 

Setlakin Novast 4 pink pills 4 pink pills - 120 0.60 

Sronyx Actavis 5 white pills 5 while pills - 100 0.50 

Triphasil Wyeth 4 yellow pills 
4 yellow 
pills 

- 120 0.50 

Trivora Actavis 4 pink pills 4 pink pills - 120 0.50 

Vienva Sandoz 5 white pills 5 white pills - 100 0.50 

 
Notes: 
a ella and the levonorgestrel EC products listed in the top section are dedicated products 
specifically marketed for emergency contraception. The regular oral contraceptives listed above 
have been declared safe and effective for use as ECPs by the United States Food and Drug 
Administration. In the U.S., levonorgestrel EC, like Plan B One-Step and Take Action, is available 
on the shelf with no restrictions. ella is available by prescription only. 
b Aftera is sold exclusively at CVS stores 
 c Afterpill is sold online at www.afterpill.com 
d EContra EZ is sold at family planning clinics and online at www.kwikmed.com 
 e The progestin in Cryselle, Elinest, and Low-Ogestrel is norgestrel, which contains two isomers, 
only one of which (levonorgestrel) is bioactive; the amount of norgestrel in each tablet is twice 
the amount of levonorgestrel. 
 

http://ec.princeton.edu/pills/seasonale.html
http://ec.princeton.edu/pills/seasonique.html
http://ec.princeton.edu/pills/Sronyx.html
http://ec.princeton.edu/pills/trivora.html

