
A29-year-old woman was given iso -
tretinoin for severe, recalcitrant acne.
During the first 3 months of treatment,

she was taking an oral contraceptive agent that
she had started at the same time as the iso -
tretinoin. After deciding she wanted to become
pregnant, the patient stopped taking the contra-
ceptive agent but continued to take iso tretinoin
for another 2 months.

When the patient became pregnant, she sought
advice from the Motherisk program regarding the
fetal risks of exposure to iso tretinoin. With coun-
selling, it became apparent that the patient had
not understood the connection between iso -
tretinoin and birth defects, and hence the need for
continued effective contraception while taking
the drug. After repeated counselling, the patient
decided to terminate her  pregnancy.

Discussion

Oral isotretinoin was introduced in the United
States in 1982 and in Canada in 1983 for the
treatment of severe recalcitrant acne. In the inter-
vening decades, additional off-label indications
have become established, including the treatment
of gram-negative folliculitis, recalcitrant rosacea,
pyoderma facial, generalized lichen planus, pso-
riasis, cutaneous lupus erythematosus and acne
fulminans.

Although effective for treating severe acne,
isotretinoin is a potent human teratogen. There is
an estimated 20%–35% risk for congenital defects
in infants exposed to the drug in utero,1 including
craniofacial, cardiovascular, neurological and
thymic malformations. About 30%–60% of chil-
dren exposed to isotretinoin prenatally have been
reported to show neurocognitive impairment, even
in the absence of physical defects.1

The gold standard for preventing fetal expo-
sure to isotretinoin relies on the following tenets:
the woman’s awareness of the risks; ruling out
pregnancy at the start of treatment; the use of 2
forms of contraception in parallel during treat-
ment; monitoring for pregnancy throughout treat-
ment; and avoiding pregnancy until the drug has

been cleared from the body.2 Although these prin-
ciples have been incorporated in all regulatory
programs aimed at preventing fetal risk, repeated
studies have shown failures in each step.

Causes of isotretinoin exposure
in pregnancy
The most commonly reported reasons for preg-
nancy during isotretinoin therapy are unsuccessful
attempts at abstaining from sexual intercourse,
ineffective or inconsistent use of contraceptive
agents or failure to detect  pregnancy.2

Contraceptive failure is a leading reason for
pregnancy during isotretinoin treatment. Despite
acknowledging their familiarity with the risks of
isotretinoin to the fetus, 7%–59% of women tak-
ing the drug do not use any form of contracep-
tion,3–5 and as many as 80% of women do not use
2 methods of birth control in parallel, as recom-
mended.2,5 Our patient, for example, used only a
single method of contraception. Improper use of
contraceptives, in our experience, is the most
common reason for unexpected pregnancies
among women using isotretinoin and highlights
the need for more comprehensive contraceptive
counselling for all women starting treatment
with this drug.2 Although most women know that
taking isotretinoin confers a high risk of congen-
ital defects if pregnancy occurs,3–5 they still
choose to use it for the treatment of acne.

Many women taking isotretinoin do not moni-
tor for pregnancy before and during treatment.
Only 44%–67% of women report taking a preg-
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• Isotretinoin is a known teratogen, but women taking this drug may fail
to use effective contraception.

• Current programs in Canada do not appear to be effective in
preventing pregnancies during isotretinoin therapy.

• Prescribing physicians should ensure that women of reproductive age
who take isotretinoin understand the fetal risks of this drug and use
effective contraception.

• Preventing fetal exposure to isotretinoin will require system-level
internventions in addition to those at the level of individual health
care providers and patients.

Key points

© 2013 Canadian Medical Association or its licensors CMAJ, March 19, 2013, 185(5) 411

C
M

E



nancy test before starting isotretinoin therapy, and
only about 1 in 5 reports taking a repeated preg-
nancy test.6 Moreover, most women use over-the-
counter pregnancy tests for human chorionic
gonadotropic hormone. These tests have limited
sensitivity and may result in false -negative
results, particularly if they are done shortly after
conception.7 Repeat testing may lead to earlier
detection of pregnancy and subsequent earlier
cessation of treatment or pregnancy termination.8

Variability in the pharmacokinetics of
isotretinoin may also lead to exposure during preg-
nancy. Continued use of contraception for 1 month
after the end of isotretinoin therapy has been advo-
cated to provide an adequate safety margin to pre-
vent fetal exposure, based on more than 5 elimina-
tion half-lives of the drug.9 However, there is
evidence of greater variability in isotretinoin elimi-
nation half-life (from 5.3 h to 7 d); thus, 1 month
may not allow clearing of the drug in all women.10

Indeed, there have been reports of isotretinoin-
induced fetal malformations despite stopping treat-
ment 1 month before pregnancy.11 A 3-month win-
dow may be more appropriate.

Preventing fetal exposure to isotretinoin
In the past 3 decades, several programs have been
started in an attempt to prevent pregnancy during
isotretinoin therapy. Although these programs
have been successful in keeping pregnancy rates
low relative to the general population of women
of childbearing age who use contraception, they
have all been ineffective in completely eliminat-
ing and preventing fetal exposure to the drug. In
1988, Roche and the US Food and Drug Admin-
istration (FDA) introduced the Retinoid Preg-
nancy Prevention Program. This program
included explaining to women the risk to their
unborn babies and obtaining their written agree-
ment to use 2 methods of contraception in paral-
lel, have monthly pregnancy tests and otherwise
comply with the program. This program has been
practised in Canada ever since. An evaluation of
the program in 1995 showed that despite 99% of
patients recalling being told to avoid pregnancy,
36% failed to receive a pregnancy test before
starting treatment.12 An assessment in 2000 con-
cluded that the program was unable to adequately
prevent pregnancies during treatment, suggesting
the need for improvement.13

In April 2002, the System to Manage
 Accutane-Related Teratogenicity (SMART) pro-
gram began in the US to prevent women from
starting isotretinoin therapy during pregnancy
and to prevent conception during treatment. In
addition to the steps included in the Retinoid
Pregnancy Prevention Program, SMART called
for 2 consecutive pregnancy tests with negative

results before starting treatment and a voluntary
registration system. The program did not include
verification of compliance by physicians and
pharmacists. Similar to the Retinoid Pregnancy
Prevention Program, SMART has also been
shown to be ineffective: 34% of women did not
receive the required 2 pregnancy tests before
starting treatment, and 54% of women of child-
bearing age did not use 2 methods of birth con-
trol in  parallel during treatment.13

In 2006, the FDA implemented iPLEDGE, a
program designed to provide more exhaustive
guidelines for the safe prescription and use of
isotretinoin. This program enforces monthly preg-
nancy tests, documentation of contraceptive use
and patient education to reinforce key safety mes-
sages. Furthermore, all patients with prescriptions
for isotretinoin and their pharmacists are regis-
tered in a single database.8 Seven years after its
introduction, this program does not appear to have
solved the issue of fetal exposure to isotretinoin.
Shin and colleagues recently reported 29 fetal
exposures out of a total of 9912 courses of treat-
ment with the drug.14 The authors found no evi-
dence that iPLEDGE significantly decreased the
risk of fetal exposure compared with the SMART
program. Health Canada’s Scientific Advisory
Panel on isotretinoin has unanimously rejected the
idea of a similar registry in Canada.15

In addition, we are facing a serious new chal-
lenge. After decades of the availability of only a
single isotretinoin product (Accutane, Roche
Inc.), there is now broad availability of multiple
products, particularly on the Web. There are 232
types of generic and original isotretinoin made in
36 countries around the world, with 4 versions
(Accutane, Accutane Roche, Clarus and Isotrex)
currently available in Canada. Isotretinoin can be
purchased online from different sources, without
prescription or patient education. The amount of
isotretinoin circulating in Canada is probably
higher than estimated, and many users will not
have received proper drug safety education.

Multilevel approaches
Preventing fetal exposure to isotretinoin requires
intervention at multiple levels. In addition to the
programs currently in place, other options for
system intervention include banning online sales
of isotretinoin, as well as mandatory online certi-
fication programs for the physicians and pharma-
cists providing the drug that include education
about contraceptive methods and the drug’s
thera peutic and fetotoxic effects. A similar pro-
gram currently exists for health care providers
prescribing methadone in Canada, which appears
to function well16

It is the responsibility of the prescribing physi-
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cian to counsel women and their sexual partners
as to the teratogenic effects of iso tretinoin. This
advice should include appropriate information
about contraceptive methods and how to properly
perform pregnancy tests. However, in a survey of
internists, only 65% of responding physicians
appeared to have correct knowledge of published
failure rates of contraceptive agents (Box 1).17 In
that study, most of the physicians agreed there
was a need for continuing medical education on
counselling patients about potential teratogens
and contraception.17 This education should pre-
cede patient education.17

Physicians in clinical practice are typically
very busy, with little time to educate patients
about effective contraception; some patients may
have limited ability to understand written or ver-
bal instructions in English or French; and teenage
patients may be hesitant to discuss their sexual
activities with health care providers. Appropriate
contraceptive counselling takes time and may not
be effectively achieved during an interview lasting
only a few minutes. Multidisciplinary involve-
ment may be helpful, including the reinforcement
of information (both written and verbal) by phar-
macists and other health care providers.

Conclusion

The medical community has a major role to play
in ensuring that babies are not affected by prescrip-
tion drugs taken during pregnancy. The continued
occurrence of fetal exposure to isotretinoin high-
lights the need for improved practices. These
improvements will likely require intervention at

multiple levels, including improved education for
patients and health care providers, improved
patient adherence with established safety protocols
and proper control of isotretinoin’s distribution.
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Box 1: Failure rate (%) of common
contraceptive methods under typical use

• Hormonal implant = 0.05

• Combined injectable hormones = 0.2

• Intrauterine device (IUD) with
progesterone = 0.2

• IUD (copper) = 0.8

• Medroxyprogesterone acetate = 3

• Spermicidal agents = 8

• Combined contraceptive pill = 8

• Male latex condom = 15

• Diaphragm and spermicide = 16

• Standard day method (calendar method) = 25

Source: General Practice Notebook, available at www
.gpnotebook .co .uk /simplepage .cfm ?ID =-1590362086


