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IMPORTANCE iPLEDGE is a rigorous program initiated in 2006 to reduce fetal exposure to

isotretinoin, a disease-modifying medication for acne that carries a risk of teratogenesis.

Despite the imposition of iPLEDGE requirements on patients and clinicians, the scope of

isotretinoin-related adverse events is unknown.

OBJECTIVE To determine the frequency and rate of pregnancy and pregnancy-related

adverse events among women taking isotretinoin reported to the US Food and Drug

Administration (FDA).

DESIGN, SETTING, AND PARTICIPANTS Pregnancy reports from the FDA Adverse Event

Reporting System, a public database of medication adverse event reports filed by prescribers,

consumers, andmanufacturers, were used to perform a retrospective analysis of

pregnancy-related adverse events associated with isotretinoin from January 1, 1997, to

December 31, 2017. Each individual reporting any pregnancy-related adverse event signified

1 pregnancy. Abortions, pregnancies that occurred while contraception was used, and fetal

defects were counted as subgroups of total pregnancy events.

MAIN OUTCOMES ANDMEASURES The frequency of pregnancy and of pregnancy-related

events (abortions, pregnancies that occurred while using contraception, and fetal defects)

were stratified by year that the FDAwas notified of the event and by age. The rates of adverse

events were calculated using isotretinoin prescribing data.

RESULTS There was a total of 6740 pregnancies among women taking isotretinoin reported

to the FDA from 1997 to 2017, peaking in 2006 (768 pregnancies) before settling into a range

of 218 to 310 annual reports of pregnancy after 2011. Themean (SD) age of the womenwas

24.6 (7.1) years. The rate of pregnancy for females of childbearing potential was between

0.33% (388 of 115 925) and 0.65% (768 of 117 784), with a peak in 2006. Although

pregnancies, abortions, and fetal defects among women taking isotretinoin have decreased

since the initiation of iPLEDGE in 2006, all 3 persist.

CONCLUSIONS AND RELEVANCE The number of reports of pregnancies, abortions, and fetal

defects among women taking isotretinoin has decreased since peaking around the initiation

of iPLEDGE in 2006. Explanations for this trend include a broader national decrease in

teenage pregnancies and abortion rates, improvements in access to effective long-term and

emergency contraception, stringent iPLEDGE requirements, and reporting fatigue over time.

Despite the decrease, persistent reporting of pregnancy-related events in the last decade

warrants investigation into the efficacy of iPLEDGE and exploration of new approaches for

lowering fetal exposure to isotretinoin.
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I
sotretinoin is a disease-modifying treatment for acne in

whichaprimaryconcern is teratogenesis in femalesofchild-

bearingpotential.1Fetal exposure to isotretinoinhas a risk

of spontaneous abortion of approximately 20% and a risk of

embryopathy of 18% to 28% in live births.2

Since the approval by the US Food and Drug Administra-

tion (FDA)of isotretinoin in 1982, therehavebeen4RiskEvalu-

ation andMitigation Strategy systems to verify theproper use

of drugs in which risks may otherwise exceed benefits.3 The

iPLEDGE program, the most recent iteration, was imple-

mented in 2006 to reduce fetal exposure to isotretinoin.4

The iPLEDGEprogrammandates registrationofwholesal-

ers, clinicians,andpharmacieswhoprovide isotretinoin,aswell

as patients with a prescription for isotretinoin, and requires

femalesof childbearingpotential tohaveapregnancy testwith

negative results and to verify 2 forms of contraception

monthly.4Despite these efforts,whichplace both time and fi-

nancial strainonpatients,4,5 it isunclearwhether iPLEDGEhas

decreased fetal exposure to isotretinoin comparedwith prior

Risk Evaluation and Mitigation Strategy programs.6

The scopeof isotretinoin-relatedadverse events in theage

of iPLEDGE is unknown. In this study, we evaluate the trends

in pregnancies and pregnancy-related adverse events among

patients taking isotretinoin in theUnited States between 1997

and 2017.

Methods

We performed a retrospective analysis of FDA reports of

pregnancy-related adverse events associated with isotreti-

noin fromJanuary 1, 1997, toDecember31, 2017,using theFDA

AdverseEventReporting System (FAERS), a databaseofmedi-

cation adverse event reports filed by prescribers, consumers,

and manufacturers. The data were accessed using FDAble,

a search engine for FAERS.7The studywasdeemedexemptby

the Partners Institutional Review Board, as it used publicly

available national data. These data were all submitted to the

FDA by patients, clinicians, and drug manufacturers. These

data were deidentified by the FDA.

In FAERS, adverse events are classified by reaction terms.

We identified 145unique reaction terms codedwithin the cat-

egory “pregnancy, puerperium and perinatal conditions.” Of

these, 8 pertaining to breastfeeding and male patients were

omitted, and the remaining 137 were sorted by pregnancy-

related outcome: spontaneous abortion, therapeutic abor-

tion, pregnancy while using contraception, and fetal defect

(eTable in the Supplement).

Because multiple reaction terms were sometimes re-

ported for a unique pregnancy, each individual patient was

countedonlyonce as apregnancy regardless of howmanydif-

ferent reaction termswere reported for that individual.Counts

were sorted into year of occurrence by the year that the FDA

was notified of the event and stratified by age group.

Using these counts of adverse events andprescribingdata

from the Dermatologic and Ophthalmic Drugs Advisory

Committee,8,9wecalculated the ratesof adverseevents for the

years in which data were publicly available (2006 and 2008-

2010). The number of patients enrolled in iPLEDGE in 2008-

2010 is reported cumulatively since the start of the program;

thus, we could not calculate an event rate for 2008. Data for

allotheryears, including2007,werenotavailable.Becausedata

foryear 1of iPLEDGE includeDecember31, 2006, throughFeb-

ruary 28, 2007, monthly prescriptions were calculated and

multiplied by 12 to estimate prescriptions in 2006.

Results

A total of 6740 pregnancies were reported to the FDA for pa-

tients taking isotretinoin from 1997 to 2017, peaking in 2006

with 768 pregnancies. A total of 4647 of 6740 pregnancies

(68.9%) were reported after the introduction of iPLEDGE in

2006. Abortions (n = 291), of which 247 (84.9%) were thera-

peutic, andpregnancies that occurredwhile taking contracep-

tion (n = 64) peaked in 2008. All pregnancies and abortions

decreased after this peak. Abortions comprised 28.1% of all

pregnancyreports (1896of6740);however,only 10.9%ofpreg-

nancy reports (733 of 6740) were spontaneous abortions. Fe-

tal defect reports peaked in 2000 (n = 34) and decreased to

single digits (0-4) annually after 2008 (Figure), representing

a small percentage of pregnancy-related adverse events an-

nually after 2008.

Of the 41.3% of reports (2784 of 6740) that included the

patient’s age, themean (SD) agewas24.6 (7.1) years. Thehigh-

est numbers of reportedpregnancies (1510), therapeutic abor-

tions (317), and spontaneous abortions (227) occurred among

patients 20 to 29 years of age (Table 1).

The rateofpregnancyper isotretinoinprescription in2006

and 2008-2010 ranged from 0.07% (388 of 519641) to 0.31%

(768 of 245404) (Table 2), with a high of 0.31% in 2006. The

rate of pregnancy per female of childbearing potential regis-

tered in iPLEDGE in 2006 and 2009-2010 ranged from0.33%

(388of 115925) to0.65% (768of 117 784), alsopeaking in2006

at 0.65%.

Key Points

Question What is the scope of pregnancy-related adverse events

associated with isotretinoin reported to the US Food and Drug

Administration?

Findings In this analysis of pregnancy-related adverse events

associated with isotretinoin reported to the US Food and Drug

Administration, there were 6740 total pregnancies among women

exposed to isotretinoin reported from 1997 to 2017, peaking with

768 pregnancies at the 2006 initiation of the iPLEDGE program,

for a rate of 0.65% per female of childbearing potential (768 of

117 784). Although reports of pregnancies, abortions, and fetal

defects have decreased since 2006, several hundred pregnancies

among women taking isotretinoin have been reported annually in

the last decade.

Meaning Although the number of reports of pregnancies among

women taking isotretinoin has decreased from peaks in the

mid-2000s, these pregnancies persist in the iPLEDGE era.
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Discussion

The iPLEDGE program was established in 2006 with the aim

of reducing fetal exposure to isotretinoin. Our findings

demonstrate that reports of pregnancy amongwomen taking

isotretinoinare concentratedamong thoseaged20 to29years,

peaked in 2006, and have been consistent since 2011. For the

years inwhichdatawere available, the calculatedannual rates

of pregnancy while using isotretinoin per prescription for

females of childbearing potential (<0.5%) and per female of

childbearingpotential enrolled in iPLEDGE (<0.65%)were low

(Table 2).

Although a spike in reporting coincided with the imple-

mentation of iPLEDGE, the subsequent downward trendmay

bedue to several factors.Decreasing isotretinoin-relatedpreg-

nancies must be considered in the context of national

pregnancy and contraception practices. Since 2000, the

increased use of long-term birth control, intrauterine de-

vices, andemergency contraceptionhas been associatedwith

reductions in teenage pregnancy.10-12

Reports of both spontaneous and therapeutic abortions

havealsodecreasedsince thestartof iPLEDGE.Abortionscom-

prised 28.1%of all pregnancy reports; however, only 10.9%of

pregnancy reports were spontaneous abortions, which is less

than thepreviouslypublished rateof 20%.2Fetal defectswere

Table 1. Reported Pregnancies and Pregnancy-Related Outcomes by Agea

Characteristic

Patients Age

Total No.15-19 20-29 30-39 ≥40

Pregnancy 565 (20.3) 1510 (54.2) 536 (19.3) 173 (6.2) 2784

Pregnancy-related outcomesb

Pregnancy while taking contraception 42 (17.1) 147 (60.0) 44 (18.0) 12 (4.9) 245

Abortion

Therapeutic 120 (21.2) 317 (55.9) 117 (20.6) 13 (2.3) 567

Spontaneous 65 (17.1) 227 (59.7) 75 (19.7) 13 (3.4) 380

Fetal defect 12 (30.8) 13 (33.3) 8 (20.5) 6 (15.4) 39

a Unless otherwise indicated, data are

reported as number (percentage)

of women.

bPregnancy-related outcomes

represent subgroups of total

pregnancies.

Figure. Data on Pregnancies and Pregnancy-Related Adverse Outcomes Reported to the US Food and Drug Administration

Among Patients Taking Isotretinoin by Year, 1997-2017
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also reported less frequently than the estimated 18% to

28% risk of embryopathy,2 a very small proportion of annual

pregnancy-related events after 2008. Therapeutic abortions

of affected fetuses and incomplete reportingmay explain the

trends in these outcomes.

It is also possible that iPLEDGE’s stringent contraceptive

requirements are independently associated with the de-

crease in pregnancies. The number of annual isotretinoin

prescriptions is similar before and after the implementation

of iPLEDGE,13,14 which suggests that there is a true decrease

in reporting of pregnancies relative to prescriptions. Al-

though there is no control group for comparison, the number

of pregnancy reports remained persistently high for several

years after the implementation of iPLEDGE in 2006 and pla-

teaued at lower numbers beginning in 2011. If iPLEDGE were

the primary reason for the decreasing number of pregnancies

amongwomentaking isotretinoin, thenadecrease in thepreg-

nancy ratewouldhavebeen identified sooner after the imple-

mentation of iPLEDGE.

Although the number of reports of pregnancy among

women taking isotretinoin is decreasing, a substantial num-

ber of pregnancies and abortions persist. Despite beingmore

stringent than its predecessor, SMART (the System toManage

Accutane Related Teratogenicity), iPLEDGEdid not lower the

rate of fetal exposure to isotretinoin compared with SMART,

which resulted in a rate of 0.29% exposed pregnancies per

isotretinoin treatmentcourse.6Randomizedclinical trials com-

paring iPLEDGEwith alternative Risk Evaluation andMitiga-

tion Strategy plans are warranted to determine the optimum

approach to modifying risk for patients taking isotretinoin.

Several improvements to iPLEDGE have been suggested.

Although iPLEDGE successfully informs women about tera-

togenicity, counseling regarding contraception options is

limited.15Facilitatingaccess to contraceptionbyautomatically

providing emergency contraception alongside isotretinoin

prescriptions may also reduce the number of pregnancies.

Limitations

Thesedatamust be considered in the context of our studyde-

sign. Data in FAERS are limited by reliance on proper report-

ing.Reporting fatigueamongphysiciansandpatientsmayhave

influenced our results. The emphasis on pregnancy preven-

tion andmandated reporting by iPLEDGE suggests that most

events reported tophysicians should be recorded, andbehav-

iors associated with reporting variability should be consis-

tent over time and are unlikely to affect overall trends. Be-

cause the precise classification of pregnancy in FAERS is

reporter-dependent, pregnancy-related outcomes are likely

underreported,particularly in thecategoryofpregnancywhile

using contraception, because information regarding the na-

ture of contraception in these reports is lacking. In addition,

the lack of a denominator in number of isotretinoin courses

for every year investigated limits our ability to determine the

true rate of pregnancy-related events.

Conclusions

Although thenumberof pregnancy-related adverse events for

patients taking isotretinoin has decreased since 2006, preg-

nancies, abortions, and fetaldefectsassociatedwith to isotreti-

noin exposure continue to be a problem. Further research is

required to determine the most efficacious system to reduce

complications forpatientsandadministrative requirements for

physicians while at the same time maintaining access to this

important drug.
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Table 2. Rates of Pregnancy-Related Adverse Events

Event Year 1 (2006), %a Year 3 (2008), %b Year 4 (2009), % Year 5 (2010), %

Rate of Events per Total No. of Isotretinoin Prescriptions Among Females of Childbearing Potential

Pregnancy (total) 0.3113 0.1490 0.0747 0.1050

Pregnancy while taking contraception 0.0143 0.0133 0.0083 0.0029

Abortion (total) 0.0994 0.0602 0.0154 0.0337

Therapeutic abortion 0.0619 0.0511 0.0100 0.0274

Fetal defects (total) 0.0049 0.0019 0.0004 0.0004

Rate of Events per Total No. of Females of Childbearing Potential Registered in iPLEDGE

Pregnancy (total) 0.6486 NA 0.3347 0.5144

Pregnancy while taking contraception 0.0042 NA 0.0371 0.0142

Abortion (total) 0.2072 NA 0.0690 0.1649

Therapeutic abortion 0.1290 NA 0.0449 0.1343

Fetal defects (total) 0.0102 NA 0.0017 0.0022

Abbreviation: NA, not available.

a Calculated based onmonthly

prescriptions fromDecember 31,

2006, to February 28, 2007.

bThe number of patients registered is

only available cumulatively since

2006; thus, the number of females

of childbearing potential enrolled in

2008 is unknown. Total number of

prescriptions to females of

childbearing potential: 2006,

245 404; 2008, 481 364; 2009,

519 641; and 2010, 448625. Total

number of females of childbearing

potential enrolled in iPLEDGE:

2006, 117 784 (approximated from

14-month period); 2009, 115 925;

and 2010, 91 556.
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