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Background: Although oral isotretinoin capsules are widely dispensed in pharmacies due to their effectiveness
in clearing acne, the legal, ethical and practice responsibilities of community pharmacist regarding this medicine
have not been well evaluated. This systematic review of community pharmacist’s role and professional practice
toward oral isotretinoin is significant to help pharmacy regulators and educator’s making decisions to improve
therapy outcomes. Review methods: Eligible studies covering the period between 2009 and 2019 were identified
by searching: Cochrane, PubMed and Google Scholar databases. Results: A total of 56 studies were reviewed. It
showed that pharmacy professionals exhibited a very low level of medication knowledge and an unsatisfactory
level of practice regarding isotretinoin. Most studies showed that women of childbearing age were unnecessarily
exposed to isotretinoin. These results indicate poor compliance of community pharmacists with risk minimization
programs such as pregnancy prevention program (PPP) in Europe and iPLEDGE in USA. Conclusion: Commu-
nity pharmacists need additional education, training and awareness in the area of oral isotretinoin to evaluate
its use and patient’s eligibility especially for female patients of childbearing age. This review results are critical
to pharmacy educators worldwide who are concerned in implementing and developing professional practice

standards for community pharmacists regarding oral isotretinoin.

1. Introduction

Isotretinoin is a natural derivative of vitamin A. It is classified as
prescription only medicine (POM). The first approval for severe
acne treatment was in 1982 by Food and Drug administration
(FDA). From 1982 to 2000, around 19.8 million of isotretinoin
prescriptions were dispensed (Wysowski et al. 2002; FDA 2018).
Numerous studies identified isotretinoin as the most clinically
effective therapy for the condition (Kaymak and Ilter 2006; Layton
2009). Use of the drug leads to significant improvement with long
term remission for many severe cases (Layton 2009. Unfortunately,
the drug has been associated with several adverse effects including
dryness of skin, lips, eyes, nose, teratogenicity, hyperlipidemia,
pancreatitis, leukopenia, thrombocytopenia and transaminitis (Lee
et al. 2016). There is a gap between the proven efficacy of isotreti-
noin capsules in clinic trials and their actual effectiveness in prac-
tice (Younis and Al-Harbi 2018). The reasons for this gap could
be improper administration of the medicine, lack of adherence by
patients to the prescribed treatment and medicine-medicine/ medi-
cine—food interactions. As health-care professionals, pharmacists
play an important role in improving access to health care and in
filling the gap between the optimum efficacy of medicines and the
actual value received. They have an important role in each part
of a comprehensive health system (FIP 2013). For example, the
pharmacists in USA and Australia were ranked as the second most
ethical, trustworthy and honest professionals by 67% and 84%
of the surveyed people, respectively (Kimmorley 2015; Marotta
2018). In view of this, the purpose of this review article is to
systematically identify and analyze the available published articles
about the community pharmacist’s role toward oral isotretinoin
prescription.
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2. Investigations, results and discussion

2.1. Literature review

Eligible studies for review covered the period 2009-2019. The
following databases were used: Cochrane, PubMed and Google
Scholar. Cochrane includes 53 review groups to organize medical
research findings that facilitate evidence based choices about
health intervention. PubMed covers more than 28 million citations
for life sciences and biomedical literature from MEDLINE and
online books. Google Scholar includes online reviewed journals
and books, conference, theses and other scholarly literature from
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diverse disciplines. Keywords used were: “pharmacists”, “pharma-
ceutical care”, “impact of pharmacist counseling”, “isotretinoin”,
“isotretinoin SE” and “isotretinoin counseling by community
pharmacist”. Each database used in this systematic review gives
options for searching and filtration of the results. Advanced search
was used to include articles in English language and the specific
search terms had to be in the title. Those studies were additionally

screened to identify those of relevance to this systematic review.

2.2. Description of included studies

Fifty six studies were included in the review after excluding all
other irrelevant studies. Eight articles were excluded because they
assessed the attitude and practice of health care professionals in
general rather than focusing on pharmacists. Another five published
articles assessing clinical pharmacist attitude in hospitals were also
excluded. Furthermore, four studies were excluded because they
evaluated community pharmacist counseling regarding diseases
other than acne treated by isotretinoin such as rosacea, psoriasis
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and skin cancers. The flow chart of the systematic review is shown
in the Fig.

Records identified through databases searching
(n=1700)

Records after duplicates removed
(n=1570)

!

Records screened » Records excluded
( :Is7m (n =380)
—p | Articles excluded for reasons
Articles assessed for eligibility
(n :Iw(n (n=134)
Studies included in the qualitative synthesis
(n=56)

Fig.:  Study flow chart showing the results of from searching databases.

2.3. Pharmacist interventions

2.3.1. Impact on professional collaboration

Pharmacists play a significant role among health care system
professionals. Proper pharmacist’s intervention leads to safe and
effective use of medication to maximize therapeutic outcomes
(Mobark et al. 2019). A study from North Carolina recognized the
potential effectiveness of pharmaceutical services resulting from
professional collaboration. At least 90% of physicians realized
the positive effect of pharmacist contribution with adverse drug
reactions management, prevention of drug-interactions/contraindi-
cations, medicines counseling and improving patient’s compliance
with the prescribed medicines. Around 74% of them reported the
improvement of quality outcomes by community pharmacists
(Pezzino et al. 2017). The impact of pharmacist's intervention was
investigated in cases of inappropriate prescriptions such as: medi-
cation without indication, therapeutic duplication, inappropriate
choice/use of medication, actual drug/food-interactions/contrain-
dication and no medication prescribed for the diagnosed condition.
In these cases, pharmacists communicated with the prescribers. As
a result of this, the number decreased from 1845 to 238 (12.6% to
1.22%) during the period 2011-2016. Medication prescribed with
no medical indication was the most inappropriate type identified
by the pharmacists that was decreased annually after the interven-
tion. Other types of errors were gradually eliminated by the end of
2016 (Bao et al. 2018).

2.3.2. Impact on drug related problems

Participation and intervention of community pharmacists have a
positive influence in reducing drug related problems (DRPs) that
contribute to morbidity and mortality. An interventional study
was conducted to investigate the pharmacist potential in reducing
DRPs in elderly patients who used six or more medicines (Vinks et
al. 2009). Significant reduction was observed on the mean number
of each patient DRPs after four months of intervention (mean
difference 16.3%). They assumed that pharmacist effect will differ
according to the nature of DRPs. It was more challenging to reduce
DRPs if the cause was pharmacodynamic, pharmacokinetic or
pharmaceutical. While in case of ADRSs that related to patients or
physicians attitude, behavior and level of knowledge it's easier to
be influenced by pharmacist intervention. Pharmacist counseling
improves medication adherence that minimizes adverse drug
reactions (Leguelinel-Blache et al. 2015). This was investigated
in 1844 patients through observational and interventional periods.
The number of patients adherent to treatment regimen increased
from 51 to 66.7% (p<0.01). The percent of unfilled medications
decreased from 50 to 32.5%. The impact of pharmacist counseling
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on patients’ drug-food interaction was evaluated in New York, USA
(Volino et al. 2014). Participants were divided randomly into two
groups. Patient medication monograph with counseling (PMMC)
group experienced less incidence of food-drug interaction than
patient medication monograph only (PMMO) group (22 versus
30%, respectively). About 70% of the participants realized the
effectiveness of pharmacist counseling. The study highlighted that
the main issues that affect patient’s compliance were difficulties to
remember the prescribed doses, incidence of food-drug interactions
and inability to manage their medication regimen. In Croatia, the
reported percent of patient’s adherence increased slightly by only
3.5% when patients were interviewed at first and next visit. The
reasons given for patients not asking questions about their disease/
medication were worsening of patient’s health state and negative
side effects of the medicines. Moreover, pharmacist assumed that
patients knew everything related to the dispensed medicines. This
resulted in low chance of communication between pharmacist and
patients which led the patients to be less interested on medication
adherence (Boskovic et al. 2016).

2.3.3. Impact on patients’ knowledge

Comprehensive pharmacist intervention was shown to improve
patients’ knowledge about their disease condition and medication
therapy (Montgomery et al. 2010). In Ghana, positive results were
reported according patients’ knowledge about their medicines after
been dispensed by the community pharmacists. The name, quantity
and dosage of the prescribed medicines were mentioned clearly on
the label in 98%, 99% and 55%, respectively. The corresponding
percent of patient’s knowledge were 63%, 80% and 75% respec-
tively (Marfo et al. 2013). In contrast, patient’s knowledge about
medication safety was poor in Slovenia (Kos and Horvat 2015).
They were familiar only with the normal basic information such
as medication purpose, dose regimen and application rate. These
results were attributed to the quality of pharmacist counseling that
mainly focused on medications use instruction.

2.3.4. Barriers and errors associated with pharmacist
intervention

Community pharmacists possess motivational attitude, behavior
and positive intervention belief toward non-adherence interven-
tion. Despite that, difficulties in follow-up and documentation
with patients were mentioned as barriers for this intervention. In
addition, some patients become defensive when the pharmacist
counsels them about adherence (Witry 2018). In the US, an obser-
vational study found that direct encounter between pharmacist
and their patients in addition to strict state regulations that require
community pharmacists to counsel were found to be significant
in improving therapeutic outcomes (Kimberlin et al. 2011).
Norwegian pharmacists identified the significance of a pharmacy
system that enhances the communication between pharmacist and
their patients, utilization of technology and cooperation of phar-
macist-patient or pharmacist-colleague at the pharmacy to solve
medication problems (Mandt et al. 2010). Among 209 pharmacists
in Australia, 82% realized an increase in dispensing errors. They
justified these common errors by the huge number of dispensed
medications, pharmacist exhaustion, confusing medicine names
and misinterpretation of prescribers’ hand writing. These obsta-
cles must be overcome by implementing a systematic mechanism
for checking the dispensing process, improving the medicines
package, encourage typed prescription to be more obvious for the
dispenser, minimize dispensing interruptions and ensures privacy
during patients counseling (Peterson et al. 1999).

2.4. Isotretinoin
2.4.1. Efficacy

Numerous clinical trials proved the effectiveness of isotretinoin
in treating severe cases of acne (Kaymak and Ilter 2006). Only
12.5% of patients developed a relapse that required another course
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of isotretinoin treatment (Cyrulnik et al. 2012). In support of this,
a retrospective study in Singapore demonstrated that the majority
of patients (93.9%) developed complete remission or essential
improvement since isotretinoin targets all the primary causes of
acne (Gan et al. 2013). In contrast, one case of treatment failure in
Sultan Qaboos hospital, in Oman was reported. However, this does
not compromise isotretinoin’s proven effectiveness (Al-Kathiri and
Al-Najjar 2018). Isotretinoin reduces the incidence of scar forma-
tion with patients who had persistent acne (Chlebus and Chlebus
2019). On the other hand, it was reported that hypertrophic scars
may developed during the treatment which may be related to
inflammatory acne evolution (Guadanhim et al. 2016).

2.4.2. Effective dose

According British guidelines, isotretinoin is recommended in a
dose of 1-2 mg/kg/day (BAD 2019). A randomized controlled trial
was conducted to compare the efficacy of different dose regimen
of isotretinoin. For severe cases they recommended high doses
throughout the treatment period of isotretinoin (1 mg/kg/day) or
using the high doses for the first eight weeks then maintenance
with lower doses. For mild-moderate cases of acne, low doses (20
mg) gave effective and safe use (Agarwal et al. 2011). In Canada
higher doses of isotretinoin are recommended due to their effec-
tiveness on decreasing the chance of acne relapse (Blasiak et al.
2013). While, interestingly, for moderate-severe acne cases, it was
found that disease severity decreased with only low doses (0.37 +
0.11 mg/kg/day) of isotretinoin after 6-8 weeks of treatment (Van
et al. 2019). Moreover, a low dose (Smg/day) of isotretinoin was
highly effective in reducing the number of acne lesions in one
randomized double blind study (Rademaker et al. 2014). It is
unnecessary to overtreat mild/moderate cases with standard doses
of isotretinoin, as the relapse rate and efficacy of low doses in mild/
moderate cases were comparable with the standard dose (1 mg/kg/
day) (Sardana and Garg 2010). As a comparative study in Korea
suggested that low dose of isotretinoin is the best for patients
suffering from moderate acne when the efficacy, tolerability and
patient’s satisfaction need to be considered (Lee et al. 2011).

2.4.3. Safety concerns

2.4.3.1 Cutaneous adverse reactions

Dry lip was the most commonly reported side effect that affects
all isotretinoin patients (Brzezinski et al. 2017). This is followed
by xerosis and facial erythema (95% and 66%, respectively).
These were described as mild-well tolerated side effects and can
be managed easily. In another retrospective study in 102 patients,
it was found that 94% of patients suffered from dry lips and 72%
from dry skin (Hodgkiss-Harlow et al. 2011). This is attributed to
the mechanism of action of isotretinoin in reducing the severity
of seborrhea which leads to stratum corneum dehydration and
increase in the trans-epidermal water loss (Kmie¢ et al. 2013).

2.4.3.2. Birth defects

Despite the beneficial positive effect of isotretinoin in treating
acne, it's use is limited by the teratogenic adverse effect (Williams
et al. 2012). The relationship between exposure and neonatal
birth defects was investigated through a population-based cohort
study. It was found that 9.4% of women gave birth to neonates
with birth defects (Zomerdijk et al. 2014). In Germany 2010, 108
pregnancies were exposed to 20 mg of isotretinoin during the
contraindicated period. 76% of pregnancies terminated because of
the known medication risk. Five cases had spontaneous abortion.
Within the 18 live births out of the 108 pregnancies, one case
was observed with ventricular septal defect. They found that the
chance of birth defect is much less in case of women exposed only
during the first two weeks after conception than in women exposed
beyond these periods (Schaefer et al. 2010). A prospective study
of women using isotretinoin during the peri-conceptional periods
showed that 11 women out of 56 suffered from spontaneous abor-
tions and 44 women delivered normal healthy infants without any
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birth defects even after the exposure to isotretinoin during the risk
periods. But caution is still required as they used only low doses of
isotretinoin and during the early period of pregnancy (Yook et al.
2012). The teratogenic property of isotretinoin was explained by
the overexpression of the pro-apoptotic transcription factor (p53)
that exacerbates apoptosis (Melnik 2018).

2.4.3.3. Mental adverse reactions

Significant exacerbation of mood symptoms is higher in patients
with a previous history of mental disorders such as bipolar disease
(Schaffer et al. 2010). Through reviewing the submitted reports
to FDA from 1997 to 2017, no causal link was discovered, as the
number of suicides among isotretinoin patients was lower than
among general U.S populations. Other psychiatric side effects
besides depression and suicide were reported but it was unclear
if these side effects were related to isotretinoin therapy. As it was
well established that patients with severe acne have a higher inci-
dence of psychiatric afflictions because of their physical appear-
ance (Metekoglu et al. 2019; Singer et al. 2019). Additionally, it
was found that isotretinoin improves depression, patients anxiety,
QOL and obsessive-compulsive symptoms associated with acne
(Erdogan et al. 2019).

2.4.3.4. Effect on laboratory results

According to the British Association of Dermatologists, isotreti-
noin can be associated with rare/reversible adverse events such
as increase in the blood fat levels and mild liver inflammation
(BAD 2019). Three randomized controlled trials were carried
out to assess the laboratory values associated with isotretinoin
use. Isotretinoin therapy resulted in a mild increase in serum
cholesterol and triglycerides. In addition, there was a small rise in
liver enzymes such as alanine transaminase (ALT) and aspartate
aminotransferase (AST) (Nelson et al. 2009; Vieira et al. 2012;
Ahmad 2015). It appears that the effect of isotretinoin on serum
lipids was greater than the change in liver enzymes (Kizilyel et al.
2014). This is explained by the oral isotretinoin inducing apoptosis
thereby reducing the expression of lipid metabolizing enzymes and
the removal rate of the lipids from plasma (Nelson et al. 2009;
Melnik 2017).

2.5. Risk management programs

To reduce or prevent adverse drug reactions associated with
isotretinoin, risk management programs have been provided such
as: pregnancy prevention program (PPP) in Europe and iPLEDGE
in USA. It helps ensure that isotretinoin benefits outweigh the
risks and ensures safety use by patients. Within these programs,
isotretinoin must only be prescribed/dispensed by the physicians/
pharmacists who were registered and activated in the program.
The medicine will be dispensed only for patients who meet all the
restrictions required by the respective program.

iPLEDGE is the latest and most strict risk minimization program
mandated in USA by the FDA ((PLEDGE 2016). This program
aims to inform prescribers, dispensers and patients about serious
adverse drug reactions and safe-effective use instructions (FDA
2018). After applying iPLEDGE regulations, patient’s access
to isotretinoin therapy became more restricted by limiting the
isotretinoin prescription from general practitioner to specialist
providers (Kerr and Wosinska 2017). It emphasized the impor-
tance of concomitant use of contraceptives with isotretinoin due
to the potential risk of birth defects while patients receiving the
therapy. According to a pharmacy prescription claims-based
study carried out in USA, it was found that the number of patients
using contraceptives concomitantly with oral isotretinoin signifi-
cantly increased after iPLEDGE implementation (P value = 0.02)
(Pinheiro et al. 2013). Recently, it was shown that pregnancies,
abortion and fetal birth defects were decreasing since the imple-
mentation of iPLEDGE program, because it improves female
patient’s access to effective long term and emergency contracep-
tive during the therapy (Tkachenko et al. 2019).
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2.6. Pharmacist knowledge and practice toward isotretinoin

Six reviewed studies indicated that pharmacy professionals exhib-
ited very low and unsatisfactory levels of medication knowledge
and practice regarding isotretinoin. The absence of obligatory
programs for pharmacist education and improving their coun-
seling and dispensing skills is expected to have negative effects on
the pharmaceutical care services that is provided by community
pharmacists (Tuha et al. 2019). A study conducted in the Kingdom
of Saudi Arabia (K.S.A.) showed that community pharmacists are
not adequately aware about the potential risk of teratogenicity
associated with isotretinoin use among female patients who lack
the proper assessment for safe and eligible use of the medicine
(Alrwisan et al. 2014). Surprisingly, only about half of the pharma-
cists (56%) knew the right pregnancy risk classification category
(X), while the teratogenicity risk associated with oral isotretinoin
was reported as the most serious effect by most of the pharmacists
in the same study (78%). Only 6.2% of them advised the patients
about using primary and secondary methods of contraception as
recommended by the British guideline. Around 20% of the phar-
macists were dispensing isotretinoin capsules without a prescrip-
tion, while 11% of the participants did not check whether the
patients undergo the required pregnancy tests before dispensing the
isotretinoin capsules. Furthermore, among seventy-six pharmacists
in Ethiopia, only twenty-six of them reported the contraindicated
use of isotretinoin during pregnancy (Tuha et al. 2019).Unfortu-
nately, pharmacist’s recognition of isotretinoin drug-drug interac-
tions is very poor. In a simulated patient study when ninety-seven
pharmacists were asked for multivitamin supplement, only two
pharmacist identified isotretinoin-vitamin A interaction by asking
the patient about their medication history. On the other hand, when
the pharmacists are informed about the simulated patients use of
isotretinoin for severe acne, the number of pharmacists who recog-
nized the interaction increased to fifteen out of the ninety- seven
pharmacists (Dabaghzadeh and Hajjari 2018).

Continuous and up to date medication education for pharmacy
professionals is required with multitude strategies that must be
implemented to improve their skills in providing pharmaceutical
care services. For example in India, when a structured continuous
professional development program (CPD) was implemented to
improve and update 48 community pharmacists skills and knowl-
edge, a significant improvement (p<0.05) was found in medication
counseling (Adepu and Shariff 2010).

2.6.1. Compliance with iPLEDGE Program

According to the FDA, 40% of isotretinoin prescriptions that
were prescribed through the system were denied due to the
process. Multiple steps must be completed within restricted time
to prescribe/dispense isotretinoin capsules which resulted in the
interruption or discontinuation of the therapy course (Eichenfield
and Krakowski 2015). Moreover, it was found that the strict regula-
tions increased women’s fear about teratogenic adverse effects but
this did not translate to a significant reduction in pregnancy cases
exposed to the risk (Kovitwanichkanont and Driscoll 2018). Conse-
quently, around 150 female users of isotretinoin become pregnant
each year despite their participation on the program. Because of
a poor level of compliance with the system requirements to use
two methods of contraceptives (primary and secondary) or female
being abstinent from sexual intercourse (Collins et al. 2014).
Community pharmacists demonstrated low level of adherence
with the system requirements in a multicenter retrospective study
(Cyrulnik et al. 2016). Analysis of conformity and contradiction
between medical chart documentation and iPLEDGE data were
carried out for patients who were treated with isotretinoin. The
congruence was observed in 73% cases only. The contradiction
was because isotretinoin was dispensed under the iPLEDGE
program without corresponding medical chart documentation. A
successful program must be implemented with simple regulations
and provide patients with beneficial educational information
about the effective use of contraceptives (Kovitwanichkanont and
Driscoll 2018). The positive effect of providing female patients

Pharmazie 75 (2020)

with a contraceptive information sheet was proved (Werner et al.
2015). This is an effective additional way for improving patients’
knowledge regarding the effective use of contraceptives during
isotretinoin course of therapy.

An innovative system called “novel” program was implemented
to help patients and providers to achieve treatment compliance.
After 17 months of its implementation, 93% of the prescriptions
had been filled successfully. These results demonstrate the signif-
icant improvement of isotretinoin treatment adherence that can be
achieved by this system with fewer interruptions (Eichenfield and
Krakowski 2015).

2.6.2. Pharmacist compliance with pregnancy prevention
program (PPP)

Despite the implementation of pregnancy prevention programs in
Europe, pregnant women were still exposed to isotretinoin therapy
and some of them become pregnant within 30 days after the drug
discontinuation. In the Netherlands about 60% of women started
using isotretinoin while they were pregnant. This was attributed
to the poor level of community pharmacist implementation of
isotretinoin pregnancy prevention programs (Zomerdijk et al.
2014). One study reported that 82% of pharmacists checked on
30-days dispensing of isotretinoin and only half of them (53%)
looked at the date of the prescription. Around 15% of patients were
asked about a negative pregnancy test and 49% of the pharmacists
checked whether the contraceptives were in use (Crijns et al. 2013).
Furthermore, among women of reproductive age a cohort study
was conducted. Within the study period, the use of isotretinoin
increased and it was found that the concomitant use of hormonal
contraceptives with isotretinoin therapy was only 59%. In addi-
tion, a high quantity of isotretinoin capsules was dispensed per
each prescription that exceeds the allowed amount (Teichert
et al. 2010). The issue of limited pharmacist implementation of
PPP recommendations was manifested in France, as only 12%
of women performed the pregnancy test and rarely repeated it
during the treatment course (Raguideau et al. 2015). Recently, a
study found that among 2797 women who received isotretinoin in
Estonia, 15.7% were provided with full and 13.9% partial contra-
ceptive coverage during the isotretinoin course in which pregnancy
is contraindicated (Uuskiila et al. 2018). Despite the stringent
regulations of this program, the above results showed that patients’
fear about the teratogenic risk increased rather than actually
avoiding pregnancies exposure to isotretinoin (Kovitwanichkanont
and Driscoll 2018). This failure in the implementation of the PPP
must be investigated to identify the need for new measures such as
through education or new set of regulations.

2.7. Conclusions

The results of this systematic review indicate that community
pharmacists are not adequately aware about the potential risk asso-
ciated with poor eligibility assessment, counseling and dispensing
of oral isotretinoin capsules. It is evident from this results that
community pharmacists need additional education and training in
the area of oral isotretinoin. Emphasis should be laid on educating
the pharmacists on how evaluate the use, efficacy and patient’s
eligibility to use the isotretinoin especially for female patients
in childbearing age. This review results will be critical to phar-
macy educators and regulators worldwide who are responsible in
implementing and developing professional practice standards for
community pharmacists regarding oral isotretinoin.

Conflict of interest: None declared.
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