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Certain useful pharmaceutical agents carry a 
high risk of embryopathy. The US Food and 
Drug Administration (FDA), in cooperation with 
drug manufacturers, has established preg-
nancy prevention programs (PPPs) to reduce 
the incidence of birth defects for thalidomide 
(STEPS ®  [System for Thalidomide Education and  
Prescribing Safety]) and isotretinoin (iPLEDGE™ ) 
but not for other teratogenic drugs in clinical use. 
These programs are complex and raise important 
concerns regarding privacy, the clinician-patient 
relationship, and convenience of medical care. 
Furthermore, pregnancies continued to occur in 
isotretinoin-exposed females during the first full 
year of the iPLEDGE program. We review the 
design and application of STEPS and iPLEDGE 
and consider the ethical issues raised by the intro-
duction of these programs. The goal is to elimi-
nate birth defects caused by teratogenic agents, 
without making procedures so onerous that they 
result in restricted access to useful agents. Con-
fidentiality must be maintained, and the rights of 
disadvantaged populations and individuals with 
special religious concerns must be protected. 
Informed consent must be complete and include 
all risks of treatment, including risks of contra-
ceptive methods. All teratogenic agents should 
be covered by PPPs, which then must be no more 
burdensome than requirements that have existed 
for many years for other controlled substances.
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Pregnancy Prevention Programs 
There are many pharmaceutical agents with docu-
mented teratogenic effects. The US Food and Drug 
Administration (FDA) has established categories 
of reproductive risk. Pregnancy category D indi-
cates positive evidence of human fetal risk, but 
potential benefits may warrant use of the drug 
in pregnant females despite potential risks. Preg-
nancy category X is reserved for agents with risks 
of use in pregnant females that clearly outweigh 
the benefits.1 Despite warnings, unplanned preg-
nancies do occur in females using agents classified 
as pregnancy category D or X. The FDA developed  
2 programs to control the distribution of thalido-
mide and isotretinoin, both with perceived high  
reproductive risks.2,3

Thalidomide—Historically, the most notorious 
teratogenic agent is thalidomide, which was origi-
nally marketed as a sedative in West Germany and 
the United Kingdom in the late 1950s. In 1961, Lenz 
and Knapp4 and Lenz5 in Germany and McBride6 in 
Australia implicated thalidomide use in pregnancy 
as the cause of a sudden epidemic of devastating 
congenital malformations, including phocomelia, a 
form of limb aplasia.7 Thalidomide was withdrawn 
from the market. However, in 1965, Sheskin8 dis-
covered that it was effective in treating erythema 
nodosum leprosum, a severe and distressing compli-
cation of leprosy, and in the late 1990s, reports sug-
gested the effectiveness of thalidomide in multiple 
myeloma.9,10 Further studies led to eventual FDA 
approval of thalidomide for the treatment of ery-
thema nodosum leprosum and multiple myeloma.11 
Additional studies have promoted thalidomide as an 
adjunct in several solid cancers12-14 and a number of 
refractory skin conditions.15,16

With reentry into the market, the FDA and 
manufacturer of thalidomide introduced STEPS® 
(System for Thalidomide Education and Prescribing 
Safety), a pregnancy prevention program, to limit 
the possibility of birth defects.17 At the first visit 
with a prescriber, the use of thalidomide versus 
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alternative therapies is discussed and patients are 
counseled and given educational materials on the 
risk of birth defects and other side effects, including 
the high incidence of neuropathy and phlebothrom-
bosis. Females of childbearing potential must use  
2 forms of contraception at the same time, includ-
ing at least one highly effective method (primary) 
and one physical barrier method (secondary)(Table), 
initiated at least 4 weeks before beginning therapy, 
during therapy, and for at least 4 weeks following 
discontinuation of thalidomide. Females do have the 
right to abstain from sexual intercourse with males as 
an alternative to contraception. A consent form must 
be completed and signed, and a mandatory and confi-
dential survey enrollment form must be completed by 
patients. A quiz is administered to patients (monthly 
for females of childbearing potential and every  
6 months for females not of childbearing potential) 
and physicians via interactive voice response system 
to assess patient understanding of program require-
ments. Prior to providing a thalidomide prescrip-
tion to females of childbearing potential, a negative 
pregnancy test must be obtained within 24 hours 
prior to initiating therapy, even for females who are 
abstinent. The prescription must be filled within  
7 days. The pregnancy test must be repeated weekly 
for the first 4 weeks and every 4 weeks (28 days) 
thereafter in order to continue receiving monthly 
prescriptions. If pregnancy does occur during treat-
ment, the drug is immediately discontinued and a 
report is issued to the FDA and the manufacturer.

Males also must participate in the STEPS pro-
gram because of possible transmission of thalidomide 
in semen. Males are instructed to use a latex condom 
each time they have sexual intercourse with females, 
even if they have undergone successful vasectomy. 
They must complete the survey form every 3 months, 
but prescriptions are still issued every 4 weeks.

Approximately 124,000 patients (43% female) 
were registered with the STEPS program between 
September 1998 and December 31, 2004.17 Multiple 
myeloma and other cancers are largely diseases of 
late adulthood; therefore, only 6000 patients in the 
STEPS program were females of childbearing poten-
tial, representing approximately 5% of all patients 
and 11% of all female patients. Seventy-two females 
of childbearing potential had positive pregnancy test 
results; 69 were false-positive results. Of the remain-
ing 3 patients, 1 became pregnant while taking 
thalidomide and 2 were determined to be pregnant 
before they received thalidomide.17 

Isotretinoin—Because of the relative infrequency 
of thalidomide use in females of childbearing 
potential, the STEPS program has not been viewed 
as a barrier to access to this agent. However, the 

dilemma posed by isotretinoin is much more dif-
ficult. Retinoic acid derivatives frequently are 
used as topical agents to treat acne, a disease pri-
marily affecting adolescents in whom the risk of 
unplanned pregnancy is high. In aggressive cases of 
cystic nodular acne with the possibility of disfigur-
ing scar formation, oral isotretinoin is considered 
the most effective therapeutic agent,18,19 but it is 
highly teratogenic. Embryopathy associated with 
the mother’s exposure to this agent during the first 
trimester of pregnancy includes craniofacial, car-
diac, thymic, and central nervous system malforma-
tions.20 With the initial release of isotretinoin as a 

Birth Control Methods

Highly Effective Methods (Primary)

Copper-bearing IUD

Daily oral hormonal contraceptive agents

Depot medroxyprogesterone acetate injection

Long-term implantable hormonal  
  contraceptive agents

Progesterone-releasing IUD

Transdermal hormonal contraceptive patch

Tubal ligation 

Vaginal hormonal contraceptive ring

Vasectomy 

Physical Barrier Methods (Secondary)

Cervical cap

Diaphragm

Female condom

Male condom

Vaginal sponge

Methods Based on Limitation of  
Sexual Intercourse

Abstinence

Natural birth control methods

Abbreviation: IUD, intrauterine device.
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pregnancy category X drug in 1982, patients were 
given a brochure describing the agent’s risks, with 
warnings to avoid pregnancy. The first report of a 
pregnancy with malformations in 1983 prompted  
2 so-called Dear Doctor letters and the distribution 
of red stickers to pharmacies with further warn-
ings. Continued pregnancies with malformations 
resulted in 7 Dear Doctor letters between 1984 
and 1988 and an FDA advisory committee was 
convened.21,22 In response to the FDA recommen-
dations, the manufacturer began a pregnancy pre-
vention program (PPP) that included educational 
materials for clinicians, a boxed warning, and 
patient reimbursement for contraceptive counsel-
ing. The drug was dispensed in a blister pack with 
an avoid pregnancy symbol.

Despite these measures, isotretinoin-exposed preg-
nancies occurred.23,24 The manufacturer documented 
1995 isotretinoin-exposed pregnancies from 1982 
to 2000. Of these pregnancies, 1214 were termi-
nated electively, 213 were spontaneous abortions, 
and 19 were missed abortions. In all, 383 live births 
occurred; 162 newborns had congenital anomalies. 
It was concluded that compliance with the PPP 
was unsatisfactory, which led to an agreement on  
August 12, 2005, between the FDA and the manufac-
turers of systemic isotretinoin to create an enhanced 
PPP similar to STEPS. iPLEDGE™ requires manda-
tory computerized registration of prescribers, patients, 
pharmacies, and wholesalers. As in the STEPS pro-
gram, an informed consent form must be signed 
by patients. Birth control is required for all female 
patients with menses including females who have  
had tubal ligation as well as females in the premen-
strual stage, with pregnancy tests required one month 
prior to, during, and one month after isotretinoin 
treatment. Women who have documented meno-
pause or surgical sterility, defined as hysterectomy 
or bilateral oophorectomy, and females who agree to 
forego sexual intercourse with males are not required 
to have contraception. For each isotretinoin prescrip-
tion, the iPLEDGE computer program grants autho-
rization to the pharmacy to dispense the product 
only if all the criteria for the prescriber, patient, and  
pharmacy have been met. Identification codes are 
used to protect patient privacy.23,24

Each month, females of childbearing potential 
must have a pregnancy test and access the iPLEDGE 
system to document the 2 forms of birth control that 
she is using prior to receipt of a prescription. Seven 
days are allotted to access the system and fill the 
prescription. If a pregnancy test is not performed 
or more than 7 days elapse from the time of the 
prescription, the system does not allow dispensation  
of medication. 

Ethical Concerns 
It is important to consider the ethical issues raised 
by the STEPS and iPLEDGE programs. The birth of 
children with impairments is an emotionally painful 
event for parents, often resulting in lifelong burdens 
for the family as well as society. Therefore, there is 
an obligation to prevent births in female patients 
exposed to teratogenic agents. Conversely, the com-
pulsory aspects of these programs raise important 
questions. Carriers of genes for Tay-Sachs disease, 
sickle cell anemia, cystic fibrosis, and Huntington 
disease are not subject to governmental regulation of 
reproductive behavior. Furthermore, there is no reg-
ulation of reproduction of females who abuse either 
ethanol or cigarettes, despite demonstrated harm 
to the fetus.25 Other pregnancy category X medi-
cations often are dispensed to pregnant females,26 
but none of these medications, aside from thalido-
mide and isotretinoin, are regulated. In particular,  
HMG-CoA reductase inhibitors and methotrexate 
are not covered by a PPP; surprisingly, oral acitretin, 
which also is a pregnancy category X retinoic acid 
derivative that is used for long-term treatment of 
psoriasis, is unregulated.27 Many practitioners are 
prescribing acitretin for acne to circumvent the 
cumbersome iPLEDGE procedures.

There have been abundant criticisms of the 
iPLEDGE program, suggesting there was insufficient 
consideration of the views of patients and clinicians 
prior to its design and implementation.26,27 It is not 
our intent to assess the validity of these criticisms 
but rather to evaluate the obstacles to the optimal 
ethical implementation of these programs. It is 
important to recognize that the simplest solution to 
avoiding birth defects due to teratogenic drugs is to 
ban their use, as was initially done with thalidomide. 
However, a ban on an effective drug without existing 
alternatives could cause harm not only to females of 
childbearing potential but also to males and females 
not capable of bearing children, which might have 
been avoided with these treatments. 

The iPLEDGE program has been criticized by 
practicing dermatologists because of the cumbersome 
nature of the measures introduced.28,29 Any failure in 
the process or exception to the 7-day window of 
time results in refusal to dispense drug. A vacation, 
change of prescriber, or computer data entry error 
will stop the process, requiring time-consuming calls 
to the iPLEDGE center. The cost of implementing 
the relatively onerous procedures also is a negative 
factor, particularly in relatively resource-poor inner 
city hospital centers. In these busy hospital clinics, 
the burden of compliance with rigid appointment 
times may prove too great for patients and staff, 
particularly in disadvantaged populations in which 
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compliance is already an issue. The current program 
requires not only literacy but also the ability to per-
form the required survey procedures.

Inconvenience is not an ethical issue unless it is 
so problematic it constitutes a barrier to access to the 
drug.3,30 The highly centralized programs introduced 
by STEPS and iPLEDGE interrupt the usual relation-
ships between prescribers, patients, and pharmacists. 
There are financial disincentives for independent 
practitioners to prescribe isotretinoin because there 
is no reimbursement for the time required to carry 
out the procedures. It would be unfortunate if the 
main reason for reduced exposure to isotretinoin in 
pregnant females was simply decreased overall use of 
this drug. 

An additional potential barrier to access relates 
to the willingness of individuals to share their per-
sonal information. The iPLEDGE program requires 
female patients to register and document their use 
of birth control methods at several levels (ie, the 
clinician’s office, the pharmacy, the iPLEDGE data-
base), which constitutes a substantial privacy risk. 
With 85% to 90% of overall use of isotretinoin in 
females aged 15 to 44 years, many unmarried female 
patients are required to share information regarding 
their sexual activity, including females younger than 
18 years who engage in sexual relationships with-
out parental approval. It has been suggested that 
imposition of parental consent on the decision to 
use contraceptive treatment reduces the willingness 
of these patients to obtain these agents31,32 and, in 
our society, parental consent rarely is not required, 
despite attempts at legislation.31-33 However, the 
iPLEDGE program requires use of contraception and 
isotretinoin cannot be used by patients younger than  
18 years without parental consent.

There can be no conception without sexual 
intercourse, so abstinence will avoid pregnancy, 
but it is not considered reliable by the iPLEDGE 
program for previously sexually active females. 
There are several legal cases wherein females who 
clearly understood the risks of isotretinoin were 
unsuccessful in maintaining abstinence and deliv-
ered children with birth defects.34-36 The literature 
distributed by the PPPs discourages natural means 
of birth control, but contraception is not accepted 
by the Catholic church and there are non-Catholic 
females with similar religious beliefs. Furthermore, 
the use of contraception is only as effective as the 
motivation to use the method. In a study among a 
nationally representative sample of 10,683 women 
receiving abortion services in 2000 to 2001, incon-
sistent use of contraception was the main cause of 
pregnancy. Pregnancy occurred in 13% to 14% of 
females who actually claimed good compliance with 

contraception (ie, condoms, oral contraceptives).37 

Moreover, the perception and use of contraceptives 
varies widely among different ethnic and socio-
economic groups. In socioeconomically deprived 
groups, there may be a lack of trust in the medical 
care system, which impairs the decision to use con-
traceptives.38-41 In a study of more than 300 African 
American women, 67% reported perceptions of 
discrimination when attempting to obtain family 
planning services.41

Females who have intermittent spontaneous 
sexual intercourse constitute the greatest risk of 
unplanned pregnancy. Thus, there is considerable 
pressure to prescribe daily hormonal contracep-
tive methods, despite certain unavoidable risks, 
for females who are to receive isotretinoin therapy. 
The principal risk in young females (adolescents 
to women in their early 30s) affected by iPLEDGE 
is venous thromboembolism, with an incidence 
exceeding 1 per 1000. This incidence increases 
10-fold with the use of oral contraceptives.42-44 Fur-
thermore, this risk is substantially greater in patients 
with thrombophilic conditions such as deficiencies 
of antithrombin and proteins C or S, elevated lev-
els of factors VIII:C or V Leiden, and prothrom- 
bin G20210A.45,46 Venous thromboembolism can 
lead to fatality when complicated by pulmonary 
embolism or cerebrovascular thrombosis. In a  
Swedish study, the overall refined mortality rate due 
to venous thromboembolism in females using com-
bined oral contraceptives was 7.5 (CI, 4.7–10.3) per 
million user-years, with rates increasing with age. 
In the age group of 15 to 24 years, the mortality 
rate was 6.0 (CI, 3.1–10.5) per million user-years in 
females using combined oral contraceptives as com-
pared to 0.3 (CI, 0.0–1.2) per million woman-years 
in females using combined oral contraceptives.47 

Informed Consent—The issue of informed con-
sent is at the center of the challenges posed by the 
STEPS and iPLEDGE programs. In many ways, 
these programs are patterned after clinical research 
procedures for investigational drugs, with a protocol, 
informed consent, and collection of information. 
However, the consent process in these programs 
has a less comprehensive description of possible 
hazards, risk, and discomforts of participation than 
most research studies. For example, there is no 
clear description of the risks of the various forms of 
contraception. Moreover, the current consent pro-
cess is unbalanced in its emphasis on birth defects; 
similar attention is not given to other risks such 
as the high frequency of painful neuropathy and 
increased risk of thromboembolism associated with 
thalidomide,48,49 as well as the side effects of isotreti-
noin, including depression, pseudotumor cerebri, 
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gastrointestinal tract damage, myalgia, arthralgia, 
osteoporosis, hearing problems, night blindness, and 
severe hypertriglyceridemia. Although the informa-
tion is provided to patients and prescribers for both 
agents, there is no substantial warning against using 
the drugs in patients with a history of psychiatric 
disorders or thromboembolism, or other susceptibili-
ties to these adverse events. Explicit inclusion and 
exclusion criteria for participation in the programs 
are not present.

Other informed consent deficiencies include the 
lack of an explicit statement concerning the right 
to withdraw from treatment and failure to explain 
options to the patient in the event of a research-
related injury. The most serious consent issue is the 
absence of review and recourse for the patient. It is 
difficult to understand how these programs could 
have been created without an independent central 
review board to provide surveillance and protect the 
rights of patients who participate.

Equal Treatment—Another perceptual complaint 
is the lack of equal treatment of males and females. 
To the credit of both programs, males are obligated 
to consent and participate, albeit with fewer require-
ments. Naturally, males do not have to undergo 
pregnancy tests. 

Long-term Effectiveness—The most serious ethi-
cal concern related to PPPs is the absence of a 
protocol to assess their long-term effectiveness. 
According to data released by isotretinoin manu-
facturers and reported to the FDA on August 1, 
2007, a total of 137,415 females of childbearing 
potential registered with iPLEDGE in 2006. Of 
these patients, 91,894 received at least 1 iso-
tretinoin prescription; 78 became pregnant 
while taking the drug, 8 became pregnant within  
1 month after they stopped taking the drug, and  
10 were already pregnant before taking it including 
2 who had pregnancy tests falsified.50 These statistics 
suggest that the strict and intrusive regulations of 
iPLEDGE have not had the desired effects.

Comment
The STEPS and iPLEDGE programs were created in 
response to a profound ethical dilemma—the need 
for medications that had unique effectiveness but 
also had known embryopathic effects. In both cases, 
complex and cumbersome programs of strict overview 
of reproductive behavior of female patients have been 
developed, requiring substantial intrusion into per-
sonal privacy and the relationship between prescrib-
ers and their patients.

In defense of the FDA and the manufactur-
ers of the 2 products, their 20-year experience 
with isotretinoin showed that vigorous pursuit of 

voluntary pregnancy prevention via education of 
patients and clinicians failed to eliminate the birth 
of children with deformities. Still, the centralized 
measures imposed by the FDA have not achieved 
strong support among prescribers or pharmacists and 
have raised a number of ethical concerns that can-
not be easily dismissed. Furthermore, there has been 
no major reduction in exposure of pregnant females 
to isotretinoin. It is not our purpose to criticize the 
well-intentioned and well–thought-out effort to 
deal with a difficult and emotionally painful prob-
lem; instead, we hope to stimulate a reexamination 
of the approach that will lead to a plan that may be 
applied not only to the prescription of thalidomide 
and isotretinoin but also to embryopathic agents in 
general. Undoubtedly, the key elements of such a 
plan would be to provide comprehensive informa-
tion to patients so they can make individual choices, 
protect personal privacy, safeguard the rights of 
females to choose abstinence for birth control, and 
reduce the intrusion of regulation into the relation-
ship of prescribers and their patients.

Our primary suggestion is that regulation of these 
2 products should not be unduly onerous. The dis-
tribution of all prescription drugs is regulated, and 
current cost concerns lead to considerable restric-
tion of dispensation, particularly of brand-name 
drugs. Furthermore, the dispensation of narcotics 
has been highly regulated for more than 80 years and 
has raised less objections than the current PPPs. No 
drugs are as highly regulated as those carrying inves-
tigational status, yet the dispensation of agents in 
clinical research settings appears to be more flexible 
and grants more individual freedom than the STEPS 
and iPLEDGE programs.

We call on the manufacturers, the FDA, pre-
scribing clinicians, and pharmacists to join in the 
reconsideration of the current approach to the 
dispensation of teratogenic agents. We believe that 
there can be improvement in the PPPs, strengthen-
ing their ethical foundations, eliminating imped-
iments to drug access, and permitting greater 
applicability to the elimination of drug-induced 
birth defects.
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