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Introduction: Oral isotretinoin is an effective agent for the treatment of severe cystic acne. Isotretinoin is
a teratogen; there is an increased risk of congenital defects in infants exposed to the drug in the uterus.
The Saudi Food and Drug Authority (SFDA) has implemented a pregnancy prevention program (PPP) to
protect females from those teratogenic effects.
Objectives: To investigate the awareness of women, of reproductive age who were using Isotretinoin or
used it previously, about isotretinoin use and the SFDA-approved PPP in Riyadh, Saudi Arabia.
Methods: This cross-sectional study was conducted during the period from June to October 2019. A ques-
tionnaire was developed based on the published literature and the PPP recommendations. The study was
carried out online among female patients who were on Isotretinoin therapy or have used it previously in
Riyadh city. The Statistical Package for Social Sciences (SPSS for Windows, version 24) was used to ana-
lyze the study data.
Results: During the study period, 483 patients participated in the study. Among them, 97.3% reported that
they used the drug based on a doctor’s prescription, 94.6% were aware of Isotretinoin’s teratogenic effect,
and 30.6% confirmed their awareness of the PPP. Amongst the participants, 9.1% (n = 44) used
Isotretinoin while being married or planning to get married within a one-month period after using it.
Concerning the use of two contraceptive methods according to the PPP guidelines, of the participants,
43.2% reported that they have been informed by their healthcare providers to use two contraceptivemeth-
ods before starting themedication. Also 43.2% reported that they have been informed to use two contracep-
tive methods while using the medication, and 50% reported that they have been informed to use two
contraceptive methods for one month after stopping the medication. Regardless of the information they
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had, participants’ actual practice, was as follow: 15.9% used two contraceptivemethods before starting the
medication, 15.9% used two contraceptive methods during the treatment, and 13.6% used two contracep-
tive methods for one month after stopping the medication.
Conclusions: Although this study revealed that the vastmajority of participantswere aware of isotretinoin’s
teratogenic effect, still a considerable number of themhad no idea about the PPP. This issue needs to greatly
be addressed to minimize the risk of teratogenicity.
� 2021 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Oral Isotretinoin is a medication that is commonly used to treat
severe cystic acne (Layton, 2009). The most common adverse
effects are transient worsening of acne, dry and fragile skin, and
increased susceptibility to sunburn (Brelsford and Beute, 2008).
Isotretinoin is a teratogen; there is about a 20–35% risk for congen-
ital defects in infants exposed to the drug in the uterus, and about
30–60% of children exposed to isotretinoin prenatally have been
reported to show neurocognitive impairment (Choi et al., 2013).
Studies showed that the teratogenic effect of isotretinoin was asso-
ciated with a wide spectrum of birth defects including craniofacial,
heart, and nervous system malformation as well as psychomotor
retardation, mental retardation, learning disabilities, and prema-
ture birth (Suuberg, 2019).

In line with US-FDA (Mitchell et al., 1995), the Saudi Food and
Drug Authority (SFDA) has implemented, in 2013, a pregnancy pre-
vention program (PPP) to protect females from Isotretinoin’s terato-
genic effects (Saudi Food and Drug Authority, 2019a). This program
includes signing a medical consent form by the female user, patient
guide, and contraceptive guide. The consent form aims to prevent
the potential severe birth defects that may be caused by Isotreti-
noin, and it includes information about Isotretinoin use and warn-
ings (Saudi Food and Drug Authority, 2019b).

The Isotretinoin PPP was initiated in different countries. Pub-
lished literature showed various levels of the program implementa-
tion and different degrees of awareness of the target population
about the program. For instance, in Belgium, Biset et al conducted
a study aimed at evaluating the concomitant use of contraception
during Isotretinoin therapy. The study findings revealed that only
a small proportion of studied women adhered to the use of contra-
ception as recommended by the program (Biset et al., 2018). A
French study also assessed compliance with the PPP accompanied
Isotretinoinuse. Amonga cohort of 8672women, the results showed
that, overall, adherence to the PPP recommendations was poor
(Raguideau et al., 2015). Likewise, a nationwide population-based
study carried out in Estonia reported very low effective contracep-
tive coverage during Isotretinoin treatment amongwomenof repro-
ductive age (Uusküla et al., 2018). In the United Kingdom, a study
found that overall; there was good compliance with the standards
of the Isotretinoin PPP. Nevertheless, particular aspects of care, such
as pregnancy testing post-treatment, were reported as less fre-
quently performed (Exton et al., 2017).

Isotretinoin-related concerns were previously investigated in
Saudi Arabia. A study was carried out to explore knowledge of
the public regarding the use and safety of Isotretinoin-containing
products. The study found that a great percentage of participants
knew about the drug’s teratogenicity, yet some women did not
know that they must stop the drug before pregnancy (Younis and
Al-Harbi, 2019). Similarly, another study targeted patients using
Isotretinoin showed that only two-thirds of the patients knew
about the drug’s teratogenic effect (Al-Harbi, 2010). On the subject
of contraception counseling, the study of Algoblan et al reported
that less than half of the studied females received written informa-
tion about risks, around half signed the Isotretinoin consent form,
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and a great number did not do pregnancy tests while on Isotreti-
noin, which highlighted a gap in risk reduction (Algoblan et al.,
2019). Furthermore, another study showed that around three-
quarters of the study participants were counseled about the side
effect by the prescribers, however, aspects of non-adherence to
drug usage recommendations were also reported (Albadr et al.,
2019).

Previous studies in Saudi Arabia did not investigate female
awareness about PPP. Further to the previous studies conducted
in Saudi Arabia, investigating issues related to Isotretinoin use,
our current study was carried out to portray and update the issue
of women’s awareness about isotretinoin use and PPP imple-
mented by the SFDA.
2. Materials and methods

2.1. Study design and setting

This cross-sectional study was conducted during the period
from June-October 2019. The questionnaire was distributed online
through social media to be filled out by female patients, live in
Riyadh city, aged > 18 years old who were on Isotretinoin therapy
or have used it within one year before the start of this study. For an
acceptable sample size, according to Hair et al, the general rule is to
have a minimum of five observations per variable (5:1), and
acceptable sample size would have 10 observations per variable
(10:1) (Hair et al., 2010). The study questionnaire contains 27
questions, and thus a sample size of 270 was considered accept-
able. However, 483 completed surveys were received.
2.2. Recruitment method

The study recruited women who were using Isotretinoin during
the time of the study or have used it within one year before the
start of this study. The survey was disseminated online and a brief
introduction about the topic of the survey and its purpose was pro-
vided. The target group was clearly stated to include Saudi nation-
als or residents of the Riyadh City.
2.3. Questionnaire method

The study was performed using a questionnaire. The question-
naire was developed based on the published literature (Al-Harbi,
2010; Albadr et al., 2019; Younis and Al-Harbi, 2019) and the
PPP recommendations (Saudi Food and Drug Authority, 2019b).
The questions about the PPP were extracted from the information
presented in the consent form. The consent form includes a sum-
mary of important information and warnings about the drug. It
also emphasizes that there is a high risk that the drug may cause
severe birth defects if pregnancy occurred at the start of Isotreti-
noin treatment, during Isotretinoin treatment, or in a month after
stopping Isotretinoin treatment. Questions about pregnancy tests
and contraceptives use were targeted participants who were mar-
ried or will get married during a month of using Isotretinoin.
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The final questionnaire involved 27 questions. Two pharma-
covigilance experts, who are also co-authors in this manuscript,
at SFDA, judged the content validity of the questionnaire. The ques-
tionnaire also underwent face validity by administering it to six
females, from the College of Pharmacy – Princess Nourah Univer-
sity (PNU), who fulfilled the inclusion criteria of the study partici-
pants. Face validity was also enhanced using expert judges; three
pharmacovigilance experts at SFDA and two faculty members from
the college of Pharmacy – PNU.

2.4. Statistical analysis

Analysis of the data was conducted using the Statistical Package
for Social Sciences (SPSS for Windows, version 24). Each question
in the questionnaire was coded. Descriptive statistics was carried
such as frequencies and percentages.

2.5. Ethical considerations

The IRB at Princess Nourah University, approved the research
(IRB Log Number 19–0192). Confidentiality was maintained for
all the data collected. Participants were asked about their interest
in participating in the study before filling the survey.

3. Results

3.1. Characteristics of patients

During the data collection period, a sample of 483 Isotretinoin
female users was studied. Participants’ characteristics and their
use of Isotretinoin are displayed in Table 1.

3.2. Patients’ information about Isotretinoin

Female patients were asked about some information related to
Isotretinoin. These included knowledge of the teratogenic effect of
Table 1
Patients’ characteristics and use of Isotretinoin (n = 483).

Characteristic % of
participants
(n)

Age range
20–30 89.8%

(n = 433)
31–40 7.5% (n = 36)
41–50 2% (n = 10)
> 50 0.7% (n = 4)
Use of Isotretinoin
Currently using it 33.5%

(n = 162)
have used it within one year before the start of this study 66.5%

(n = 321)
Use of Isotretinoin and marital status
Used the medication while married, or planning to get

married within a one-month period after using it.
9.1% (n = 44)

Not married 89.9%
(n = 439)

Did a doctor prescribe the drug?
Yes 97.3%

(n = 470)
No 2.3% (n = 11)
I don’t remember 0.4% (n = 2)
Reasons for using isotretinoin
Severe acne affecting the face 71.0%

(n = 343)
Acne affecting the torso 20.1%

(n = 102)
Other reasons 7.9% (n = 38)
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the drug, awareness of the presence of SFDA program, the use of
effective contraception method, performing pregnancy tests, and
avoiding blood donation. The responses to this inquiry are dis-
played in the following section.
3.2.1. Patients knowledge of teratogenicity and awareness of SFDA
pregnancy prevention program (n = 483)

Concerning the knowledge about the teratogenicity of the drug,
the vast majority of the participants (94.6%) reported that they
knew about the teratogenic effect of Isotretinoin. The doctor repre-
sented a source of information for two-thirds of the participants
(60.2%) and the pharmacist reported as a source of information
for 7.4%. Moreover, 21.1% reported Social Media as the source of
gaining information about teratogenicity. Of the participants, only
one-third (30.6%) were aware of the presence of the SFDA program.
The rest either had no idea about the program (60%) or did not
recall that they heard about this program.
3.2.2. Knowledge of using contraceptive methods and performing
pregnancy test (n = 44)

Amongst the participants, 9.1% (n = 44) used Isotretinoin while
being married or planning to get married within a one-month per-
iod after using it. Within this group, 59.1% (n = 26) stated that they
had been provided with materials concerning pregnancy preven-
tion, and 65.9% (n = 29) reported that they had been told to per-
form a pregnancy test before starting the medication. Also, less
than half (43.2%, n = 19) declared that they have been informed
to do a monthly pregnancy test while being on Isotretinoin ther-
apy. Likewise, 47.7% (n = 21) stated that the information of per-
forming a pregnancy test, one month after stopping the
medication, was communicated to them. The results of this part
are displayed in Fig. 1.

Of the 44 married or planning to get married females, the
knowledge of using contraceptives was investigated. Participants
were asked if the doctor had told them about the importance of
using two methods of contraception before, during, and after stop-
ping the medication. Detailed findings are shown in Fig. 2. Among
this group, 43.2% (n = 19) stated that they had been informed of
using two contraceptive methods one month before starting the
therapy. On the other hand, 18.2% (n = 8) knew about using one
method only. Concerning the use of contraception during Isotreti-
noin treatment, 43.2% (n = 19) declared that they knew, about
using two contraceptive methods, from their doctors, and 25%
(n = 11) reported their knowledge of one method only. On the sub-
ject of using two contraceptive methods for one month after dis-
continuing the medication, half of the participants (50%, n = 22)
stated that they knew about using two methods after stopping
the medication course, while 13.6% (n = 6) knew about one method
only. The results of this part are displayed in Fig. 2.
3.3. The actual use of contraceptive methods (n = 44)

Married or planning to get married participants (n = 44) were
asked about the number of contraceptive methods they used (be-
fore, during, and after the medication was stopped). Among this
group, 15.9% (n = 7) and 56.8% (n = 25) reported using twomethods
and one method before the course of treatment, respectively. Per-
taining to the number of contraceptive methods used during the
medication course, 15.9% (n = 7) used two methods, and 70.5%
(n = 31) used only one method. With respect to the number of con-
traceptive methods used after stopping the medication, 13.6%
(n = 6) used two methods while 65.9% (n = 29) said that they only
used one method.



Fig. 1. Information given about performing a pregnancy test (n = 44).

Fig. 2. Response to the question ‘Have you been informed, by the healthcare provider that you have to use two contraceptive methods before using the medication, during the
treatment, and one month after stopping the medication? (n = 44).
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3.4. Information about blood donation (n = 483)

Of the participants, only 18.4% stated that they had been
informed to avoid blood donation while being on Isotretinoin
treatment, whereas nearly half of them (44.3%) reported not being
informed by their doctors. The rest of the participants declared that
they got the information from another source.
3.5. Provision of supporting materials to increase participants’
awareness about Isotretinoin risks (n = 483)

Around half of the participants (47.2%) stated that they had
been provided with supporting materials to help them get more
information about the medication. Among those participants,
two-thirds (62.3%) believed that the supporting materials given,
in addition to the consent form, were quite enough for them to
have extra information about the medication.
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4. Discussion

This study was carried out to investigate the women’s aware-
ness about isotretinoin use and the SFDA program in Riyadh, Saudi
Arabia. The current study included female patients aged > 18 years
old. The study investigated different issues related to the Isotreti-
noin treatment including awareness of the teratogenic effect of
the medication, prohibiting blood donation while using isotreti-
noin, signing a medical consent form, and overall awareness of
the PPP and its content.

Of great importance to this study was the participants’ aware-
ness of the teratogenic effect of the medication. It seemed that
the information is widely disseminated to the target population
as almost all participants reported their awareness of this issue.
This finding is comparable to what has been found by other studies
conducted in different regions of Saudi Arabia (Al-Harbi, 2010;
Younis and Al-Harbi, 2019), and it seems that the awareness was
enhanced compared to what was reported around a decade ago
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where only two-thirds of the studied group were aware of the ter-
atogenic effect of the drug (Al-Harbi, 2010). This appeared to be a
good point concerning the overall awareness of the target popula-
tion. However, a great concern remains the source of information,
considering that two-thirds of the participants were told by their
doctors, few participants were told by a pharmacist, and one-
fifth knew from social media. The later source raises concerns
about the reliability of such sensitive information.

The current study found that around one-fifth of the partici-
pants were informed, by their doctors, to avoid blood donation
while using Isotretinoin. Similarly, one-fifth of the participants
received this information from other sources. This represents a
major health hazard in this area. The information about such an
issue should be clearly communicated to the target population
from reliable sources.

A cornerstone in this study was the participants’ awareness of
the PPP that is approved by the SFDA and disseminated to different
beneficiaries. Interestingly, only one-third of the participants
reported their awareness of SFDA program that includes signing
a medical consent form before starting the medication, patient
booklet, and contraception brochure. The participants in this study
were, either, using the drug at the time of study or were former
users. Additionally, around half of the participants were provided
with a patient guide, and only half of them believed that the given
material was quite enough for them to have the required informa-
tion. In fact, the PPP implemented by the SFDA places great empha-
sis on its contents to be conveyed to target populations by the
doctors and other healthcare providers. The program clearly points
out the information about carrying out a pregnancy test before
treatment and using two contraceptive methods at different time
points of the Isotretinoin therapy. This finding highlights that the
area of contraception use needs to be addressed. In comparison,
a study that was conducted in Riyadh regarding women’s experi-
ence with Isotretinoin risk reduction counseling found that only
52% of the patients signed the medical consent form before starting
Isotretinoin (Al-Harbi, 2010). Varied awareness level and adher-
ence to PPP were reported among study participants. The varied
adherence to the international PPP was also reported in other
countries ranging from good adherence (Uusküla et al., 2018) to
limited or poor adherence (Biset et al., 2018; Raguideau et al.,
2015).

The PPP clearly emphasizes on performing a pregnancy test
before, during, and one month after medication discontinuation.
Furthermore, using two contraceptive methods in the different
time points stated above is necessary for all women with the
potential for pregnancy. The current study found that there was
a considerable percentage of participants who were unaware of
performing pregnancy tests during, and after stopping the treat-
ment. As well, only around half of the participants reported their
awareness about using two contraceptive methods. This also high-
lights a major point in this context. Previous studies performed in
Saudi Arabia also identified this gap in risk reduction (Al-Harbi,
2010; Algoblan et al., 2019).

The practice of using contraceptive methods was far from the
participants’ awareness as only small percentage used the recom-
mended manner, which is two methods. Noncompliance with con-
traception was also reported, as common, during Isotretinoin
treatment (Collins et al., 2014). This is also a point for improve-
ment when proposing further measures of increasing awareness
about the PPP.
5. Limitations of the study:

In this study data were self-reported, thus it is subjected to
inaccuracy. The generalizability of the results is limited by the nat-
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ure of the study design, which introduces different types of biases..
This issue might cause selection or sampling bias. The way partic-
ipants respond to the questions always remains a concern in any
questionnaire. This issue adds to the limitations of the study.

6. Conclusion

In conclusion, the general awareness of medication’ s terato-
genicity is noticeable, however; only only one-third of the partici-
pants were aware of the PPP, and the measures that should be
considered when using Isotretinoin. Further awareness about this
program among female patients in Saudi Arabia should be
considered.
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