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Background: Isotretinoin is a commonly prescribed medication for the treatment of acne. It is associated with serious side effects that
require monitoring and adherence by patients and healthcare providers. No studies have been conducted in Palestine to explore
isotretinoin prescribing and utilization.

Objective: This study aims to evaluate the current clinical practices, adherence to clinical guidelines, efficacy, and reported side
effects associated with Isotretinoin treatment in Palestine.

Methods: A descriptive cross-sectional online questionnaire-based study using social media platforms (eg, Facebook and Telegram)
was conducted among Birzeit University students in April 2023. This study included participants aged > 18 years with a history of
isotretinoin treatment; subjects with incomplete data were excluded. Statistical significance was set at P < 0.05. SPSS version 27 was
used for data analysis.

Results: A total of 548 participants were included in the study, the majority of most of whom were female (96%). The most
predominant side effects were cracked, dry lips and xeroderma (96.2%). Moreover, 12% of participants had depression. Most
respondents were educated about medication side effects and only 39.1% were counseled about blood donation. Of the 59 sexually
active women, only 4 (6.8%) were asked for a recent pregnancy test. A total of 60.2% of dermatologists adhered to the American
Academy of Dermatology (AAD) guidelines, and 48.7% ordered the required laboratory tests before initiating isotretinoin treatment.
Only 1.7% of pharmacists followed the FDA-suggested protocols for dispensing isotretinoin to childbearing females.

Conclusion: Adherence to isotretinoin safety prescribing protocols to provide patient education, monitoring, and ordering of
laboratories to ensure patient safety can be improved by adapting policies and protocols in pharmacy and medical practice in
Palestine to monitor and enforce adherence when prescribing, dispensing, or taking high-risk medications.
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Introduction

Acne is a common skin disorder in adolescents. It can negatively affect patients’ quality of life, causing anxiety,
depression, and low self-esteem due to lesions or scars, which have cosmetic effects on appearance and self-image.'
Therefore, treatment with safe and effective medications is the primary goal of both patients and healthcare providers.
Isotretinoin is a medication chemically related to retinoic acid and has been used to treat acne for almost 40 years.
Isotretinoin has been very effective in patients with severe acne by decreasing the size of the sebaceous glands, reducing
sebum production, and decreasing skin scarring and lesions.” Oral isotretinoin has shown efficacy in treating moderate

and preventing psychosocial effects, prolonging remission, and offering a cure.’
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Isotretinoin is indicated for treatment-refractory and moderate to severe nodulocystic acne, a type of severe
inflammatory acne that presents as firm, painful lumps under the skin and red bumps on the skin’s surface.
Isotretinoin has a promising off-label use in managing seborrhea, seborrheic dermatitis, severe rosacea, chemoprevention
of non-melanoma skin cancer in at-risk patients, and advanced photoaging with multiple actinic keratoses.’

According to the American Academy of Dermatology (AAD) and the European Dermatology Forum, physicians
should prescribe isotretinoin for acne treatment for 4—6 months, with a cumulative dose greater than 120 mg/kg, which
can be reached by either 0.5-1 mg/kg/day. However, isotretinoin therapy guidelines and duration vary from case to case,
according to the severity of acne. Some patients require even higher doses, especially truncal, severe acne, males, and
younger patients.* These guidelines appended some key points that patients must be enlightened with for safety
reassurance during treatment, improved results, and increased patient satisfaction.

Isotretinoin has demonstrated superiority over other acne treatments, including antibiotics and other topical products,
in improving patient outcomes and satisfaction in reducing inflammation and resolving acne symptoms.” However,
serious side effects have been associated with isotretinoin treatment. The main side effect is teratogenicity, which
requires intense monitoring. Other side effects include elevated liver enzyme levels, kidney problems, and benign
intracranial hypertension, which have been reported during treatment with oral retinoids and tetracyclines. It may also
frequently cause increased cholesterol, severe skin rashes and dryness, dry eyes (intolerance to additional contact lenses),
conjunctivitis, cracked lips, back, and muscles, joint pain, easy bruising, bleeding, and anemia. Some side effects are
dose-related, and patients may not experience them. These side effects are usually reversible after changing the dose or
stopping the treatment. However, some cases are severe, and the patient must consult a doctor immediately.®

Clinical Guidelines recommend monthly monitoring of laboratory parameters, such as low-density lipoprotein (LDL),
high-density lipoprotein (HDL), Triglycerides, total cholesterol, liver function tests, and complete blood counts.’
However, the American Academy of Dermatology (AAD) guidelines recommend monitoring only lipid and liver profiles
at baseline and at least once throughout treatment. However, while commonly ordered by physicians, complete blood
count (CBC) testing is not required in AAD guidelines.” Additionally, all female patients of childbearing age should
undergo pregnancy tests before initiating therapy and periodically thereafter. Depression is another critical side effect that
needs to be monitored and discussed with patients, as 1 in 1000 patients experience depression, suicidal ideation, and
other related mental health issues.® Although depression is reported throughout the treatment, it is controversial whether
it is drug-related, considering how acne can alter self-esteem and cause anxiety and depression. Patients’ overall health
and well-being are crucial and worth monitoring using depression scales. Isotretinoin is associated with a history of dry
eye syndrome, contact lens intolerance, photosensitivity, and reduced night vision, necessitating regular eye exams
during treatment.”

Many countries have initiated mandatory registry programs to increase awareness of the side effects of isotretinoin
and ensure its safety. The most common is the iPLEDGE program in the USA, designed to ensure appropriate
prescribing, dispensing, and patient education.' In Palestine, the use of isotretinoin is widespread and prescribed by
both dermatologists and non-dermatologists.” Unfortunately, Palestine lacks monitoring programs for isotretinoin treat-
ment. Therefore, this cross-sectional questionnaire-based study explored the current practices, efficacy, and reported side
effects associated with the isotretinoin treatment in Palestine. This may have important implications for guiding
Palestinian prescribing practices in developing new strategies to improve adherence and compliance with isotretinoin
treatment. Furthermore, to implement programs that optimize awareness and understanding of the potential risks and

benefits among isotretinoin users.

Methodology
Study Design and Sample

A descriptive cross-sectional online questionnaire-based study was conducted among Birzeit University students in
April 2023. This study included participants aged > 18 who were formerly or presently undergoing isotretinoin treatment.
The questionnaire was distributed through the university and students’ social media platforms, Facebook, Inc. and
Instagram, and was made available for three weeks, starting at the beginning of April. A total of 548 participants were
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included in the study; 50 were excluded because they did not meet the inclusion criteria, had missing information, or did
not use isotretinoin for acne treatment.

The research project had a sample size of 548 participants with a 5% allowable deviation range and a 95% confidence
level to ensure the statistical validity and robustness of the findings.

The Questionnaire

The questionnaire was designed to be user-friendly, easy to complete, and translated into Arabic, the official language of
the participants, to facilitate their participation and comprehension. The questionnaire was developed after reviewing the
American Academy of Dermatology (AAD) and European Academy of Dermatology and Venereology (EADV) guide-
lines and previous studies on the use of isotretinoin in acne treatment.'® '

A pilot study was conducted with 20 participants who met the inclusion criteria and were asked to complete the
questionnaire and provide feedback to confirm its consistency, validity, and clarity. It is important to note that the
questionnaire responses from the pilot study were not included, and the final questionnaire was modified accordingly.

The questionnaire consisted of 34 structured and standardized questions divided into seven sections. In the first
section, respondents were asked to provide demographic information, including age, gender, marital status, and
geographic location. In the second section of the questionnaire, information about the respondents’ experience with
isotretinoin therapy was collected, including previous usage, reasons for use, age at the time of treatment, duration of
treatment, daily dosage, adherence to instructions, and any previous treatment with isotretinoin. Subsequently, the
respondents were evaluated to assess the adherence of prescribers and pharmacists to globally recognized guidelines
for isotretinoin usage (eg AAD and EADV). The fourth section consisted of a single question on the side effects
experienced during the treatment period. In the fifth section, the respondent’s psychological state regarding the devel-
opment of depression during treatment was evaluated using the Hospital Anxiety and Depression Scale (HADS), which
included seven questions. The questionnaire addressed treatment efficacy, including satisfaction with the results, changes
in acne scars, post-treatment routine skincare, occurrence and severity of acne. Finally, the seventh section provides an
optional question for respondents to report any health problems they may have experienced after using isotretinoin or
side effects that persist even after the end of treatment. Furthermore, the participants were required to provide informed
consent at the beginning of the questionnaire, granting voluntary agreement to participate. Only those who provided
consent could proceed to the subsequent questionnaire sections, ensuring compliance with the ethical guidelines and
participant autonomy.

Statistical Analysis

Data were analyzed using descriptive analysis, with categorical variables such as indication for use and dose presented as
frequencies and percentages, whereas continuous variables, such as age and treatment duration, were presented as mean
or median (£ standard deviation).

This was followed by a chi-square test to evaluate the relationship between patient characteristics and the risk of
relapse and the association between regular monitoring and the occurrence of side effects. Statistical significance was set
at a threshold of P < 0.05. Data analysis, comparison of results, and definition of the disparities between isotretinoin
prescription practice and guideline recommendations were performed using the Statistical Package of Social Sciences
(SPSS) version 27.

The Ethics Committee of Birzeit University approved this study. Written informed consent was obtained from each
patient in the first section of the questionnaire. This study adhered to the ethical guidelines of the Declaration of Helsinki.

Results
A total of 548 people responded to the questionnaire, with the majority of participants being female (96%), single
(88.7%), and middle areas, with a mean age of 22.56 years and a standard deviation of 4.22. Demographic characteristics
are shown in Table 1.

As shown in Table 2, the mean age of patients at treatment initiation was 20.08 years. Of all participants, 81.9% had
previously used isotretinoin, and 18.1% were currently undergoing treatment. The majority (94.7%) had used
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Table | Patient’s Demographics N= 548

Variable Categories Count (%)
Gender Male 22 (4)
Female 525 (96)
Marital Status Single 486 (88.7)
Married 58 (10.6)
Others 4 (0.7)
Governorate North 137 (25)
Middle 352 (64.2)
South 59 (10.8)
Age Mean * SD 22.56+ 4.22

prescriptions to obtain the medication. The average expected treatment duration was 6.2 months (+ 2.5), while the
average completed duration was 5.4 months (+ 2.7). It is noticeable that 5.3% of participants used isotretinoin without
a prescription.

Of the 104 respondents who discontinued isotretinoin, 9.7% stated that side effects were the reason for discontinua-
tion. The most prescribed dose was 40 mg (60.9%), followed by 20 mg (11.1%) and other daily or weekly doses, as
shown in Table 2.

As shown in Figure 1, cleansers (51.8%) were the most commonly used products prior to isotretinoin initiation,
followed by topical or oral antibiotics (34.1%) and topical retinoids (31.6%).

Table 2 Treatment Information N=548

Variable Categories Count (%)
Treatment Age N=548 Mean £ SD 20.08+ 3417
Have you previously used or are Previously 449 (81.9)
currently on isotretinoin N=548 Currently 99 (18.1)
Using prescription N=548 Yes 519 (94.7)
No, recommended by the pharmacist. 10 (1.8)
No, by myself 19 (3.5)
Disease stage N=548 Mild 116 (21.2)
Moderate (nothing previously used) 76 (13.9)
Moderate 196 (35.8)
Severe 134 (24.5)
Body Acne 113 (20.6)
Others* 10 (1.8)
Following Instructions N=548 Yes 377 (68.8)
Yes, sometimes. 64 (11.7)
No 3 (0.5)
Stopped 104 (19)
Concurrent Medications N=548 None 444 (81.0)
Tetracyclines 31 (5.7)
Oral contraceptives 15 (2.7)
Supplements (iron, folic acid, vitamins A, D, E, and K) 65 (11.9)
Others 3 (0.5)
(Continued)
490 https: Patient Preference and Adherence 2024:18

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Abukhalil et al

Table 2 (Continued).

Variable Categories Count (%)
Expected treatment duration N=548 Mean SD 6225
Completed treatment duration N=548 Mean * SD 54 (x27)
Discontinue the treatment causes N= 104 Side effects 53 (9.7)
Increased acne 10 (1.8)
Decreased acne 32 (5.8)
Financial issues 12 (2.2)
Others ** 10 (1.8)
Dose (total daily dose) N=548 10 mg 16 (3.0)
20 mg 6l (I1.1)
20 mg twice weekly 22 (4.0)
30 mg 35 (6.4)
40 mg 334 (60.9)
40 mg twice weekly 8 (1.5)
60 mg 22 (4.0)
Others *** 50 (9.1)

Notes: *(rosacea, neurodermatitis, warts, freckles and skin rash). **(no benefit, infections and non-compliance). **¥(20 mg q.0.d/ 10 mg three
times a week/ 20 mg QD for 2 months, then 30 mg QD for 2 months and 40 mg QD for 2 months after that/ 50 mg QD/40 mg q AM and 20 mg

q PM/ | do not remember).

Table 3 explores health provider adherence to patient counseling and monitoring during therapy. The majority of

respondents were educated about medication adherence, side effects, appropriate administration, and lab monitoring.

However, only 39.1% of participants were counseled about blood donation. Furthermore, of the 59 sexually active

women, only 4 (6.8%) were asked for a recent pregnancy test, 15 (25.4%) were asked for a prescription no older than 7

days, and 13 (22%) were given a 30-day refill only.

Cleanser | 51.8

Oral or Topical Antibiotics [N 4.1

Treatment type

Home Remedies [N 166

Hormonal Pills [l 3.6

10 20

Figure | Medications and OTC Products Used Prior to Treatment N=548.

topical retinoids [ NG 316
Isotretinoin NG 314
topical retinoids + antibiotics [ N NN 301
None [N 250

30 40 50 60
Percentages

Patient Preference and Adherence 2024:18

491

Dove!


https://www.dovepress.com
https://www.dovepress.com

Abukhalil et al Dove

Table 3 Medication Dispensing and Patient Counseling by Health Care Provider N=548

Variables Categories Count (%)
Pharmacist or physician counseling Side effects 422 (77.0)
Blood donation 214 (39.1)
Drinking water 494 (90.1)
The importance of laboratory tests 485 (88.5)
No sharing of medication 316 (57.7)
Dispensing with prescription Yes 471 (85.9)
Childbearing age mum counseling (N= 59) Recent pregnancy test 4 (6.8)
No longer than 7 days old prescription 15 (25.4)
No more than 30 days refill 13 (22.0)
Blood tests N=519 None 17 (3.3)
Liver (ALT/AST) 474 (91.3)
CBC 388 (74.8)
Cholesterol 267 (51.4)
Kidney function test 375 (72.3)
Hormones 117 (22.5)
Pregnancy 49 (94)
Fasting blood sugar 118 (22.7)
Retesting N=519 Yes, regularly 243 (46.8)
Yes, irregularly 170 (32.8)
No 106 (20.4)
Sunscreen and moisturizer usage during treatment N=548 Yes 439 (84.6)

The data revealed that the most frequently performed tests were liver function tests (ALT/AST) (91.3%) and complete
blood count (74.8%). The lipid panel was less frequently ordered (51.4%), although it was recommended by guidelines.

Figure 2 illustrates the most frequently encountered side effects. Most patients treated with isotretinoin experienced
side effects, with only 1.3% reporting no side effects. The most predominant side effects were cracked, dry lips and
xeroderma, experienced by 96.2% of participants. The least prevalent side effects were anemia (5.5%), an increased risk
of infection (4%), and bone fractures (2.7%).

Table 4 presents the reported stages of mood changes and depressive thoughts during isotretinoin treatment, and the
patients were categorized based on the Hospital Anxiety and Depression scale. 45.4% of patients could still enjoy things
as they used to before isotretinoin treatment, and 4.1% hardly at all. Most of the patients were still able to laugh and see
the funny side of things, as always (62.9%). 35.1% of patients were able to feel cheerful most of the time, 17.5% of
patients felt slowed down nearly all the time, and none of the patients included in this study completely lost interest in
appearance.

Figure 3 represents the total score of the hospital anxiety and depression scale employed on the patients that were
included in this section of the study. The vast majority of the patients had no depressive symptoms (73%) according to
the scale; 15% were borderline, 12% were abnormal, and out of the usual had depressive thoughts.

The results presented in Table 5 provide insights into patient satisfaction, acne recurrence, the effect on acne scars,
and daily routine post-treatment. Of the 548 participants, 47.4% expressed satisfaction with the treatment. Regarding
acne recurrence, 35.6% of participants experienced recurrence. Moreover, most patients use a cleanser and SPF sunscreen
as a daily routine post-treatment.

Table 6 presents the characteristics of the patients and their corresponding relapse status. A statistically significant
difference was observed based on age, with participants aged < 20 exhibiting a higher proportion of relapses than those
aged > 21 years. Similarly, a significant association was found between sex and relapse rates, with females showing
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Cracked, dry lips and Xeroderma I 96,2
Mood swings IS /8.4
Hirsutism meeessssseesessssssss—— 46.5
Increased acne upon initiation E———————————— 4 )
Alopecia eesssssss—————— 385
Headache mEEEEES—————— 334
Conjunctivits or Dry eye syndrome IEEEEEEEES—————— 3]1.3
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Dizziness mm———u 16.8
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None ® 1.3
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Figure 2 Side effects Associated with Isotretinoin Use N=548* (weight loss and delayed period).

a higher likelihood of relapse than males. On the other hand, no significant associations were observed between relapse
rates and marital status, medication doses, or completion of the medication course.

Table 7 shows providers’ adherence to the treatment guidelines. Physician adherence was 100% when prescribing
isotretinoin only for patients aged >12 years. 75% of physicians adhered to the recommended AAD treatment duration,
which is a minimum of 3 months up to a maximum of 6 months. This study revealed a notable percentage (5.3%) of patients
taking isotretinoin without prescription. 39.8% of the physicians were nonadherent to the treatment guidelines by prescribing
isotretinoin for indications unsupported by the established protocols. 18.4% of patients were concurrently taking at least one
contraindicated medication while on isotretinoin therapy. Most physicians and pharmacists (71%) did not adhere to patient
counseling. The vast majority of pharmacists (98.3%) were nonadherent to the established protocols by the FDA concerning
married women or women of childbearing age by repeating the pregnancy test with every new prescription. Most physicians
(51.3%) neglected to order the required tests (pregnancy test, lipid profile, and liver enzymes) before initiating the isotretinoin
therapy. 53.2% of physicians ignored the necessity of requesting to repeat the required tests monthly according to the
guidelines.

Discussion
This study focuses on significant elements of isotretinoin treatment in Palestine, including indications, prescribing,
monitoring, adherence, and side effects reported by patients in Palestine.
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Table 4 Depression Assessment Among Patients Currently on Treatment N=97

Variables Categories Count (%)
Able to enjoy things they used to enjoy before Definitely 44 (45.4)
Not quite so much 37 (38.1)
Only a little 12 (12.4))
Hardly at all 4 (4.1)
Able to laugh and see the funny side of things As much as always 61 (62.9)
Not quite so much 13 (13.4)
Definitely not so much 20 (20.6)
Not at all 3 3.0
Feel cheerful Not at all 5(5.2)
Not often 12 (12.4)
Sometimes 46 (47.4)
Most of the time 34 (35.1)
Feel slowed down Nearly all the time 17 (17.5)
Very often 44 (45.4)
Sometimes 17 (17.5)
Not at all 19 (19.6)
Lost interest in appearance Definitely 0 (0.0)
Do not take care of as much as they should 13 (13.4)
May not take quite as much care 9 (9.3)
Take care as much as usual 75 (77.3)
Look forward to things As much as ever 76 (78.4)
Rather less 13 (13.4)
Definitely less 4 (4.1)
Hardly at all 4 (4.1)
Able to enjoy a good book or TV Often 55 (50.7)
Sometimes 22 (22.7)
Not often 8 (8.2)
Very seldom 12 (12.4)

Isotretinoin is indicated for patients with severe recalcitrant nodular acne, which is characterized by large, inflamed,
and painful nodules beneath the skin’s surface that have not responded adequately to conventional treatment methods,
such as topical or systemic antibiotics, topical retinoids, miscellaneous agents, or other therapies.13 In this study, most
participants (60%) were on isotretinoin treatment appropriately and according to the protocol published by the American
Academy of Dermatology and in accordance with the product labeling.? A higher rate of appropriate prescribing was
reported in a similar study conducted in Quebec City; 79% of the participants had the correct indication for isotretinoin
treatment.'® A Complete adherence with all steps of the isotretinoin treatment guideline was reported among physicians
in Singapore (97.8%), which may be due to patients’ inclination and their assertiveness in expressing their preference to
the physicians about their chosen medication, influenced by social media, coupled with individuals’ insistent desire to
attain a flawless appearance, and the fact that it is the quickest way to treat acne may also potentially contribute to this
phenomenon.'-'%!!

The duration of treatment with isotretinoin, as recommended by the AAD, is minimally 3 months, up to the maximum
duration of 6 months. In this study, 25% of participants had used isotretinoin for an improper duration of treatment,
which is lower than the findings of other studies; for example, the improper duration reported was 35% in a study
conducted in Quebec City study,'® 68% of a Saudi female college students’ students’ study,'* and 44.7% in the Jordan

University of Science and Technology study,'” all had undergone a duration of therapy longer than 6 months.''*!3
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= Normal
= boarder line
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Figure 3 Psychiatric Evaluation Results for Current Isotretinoin Users. N=97.

Adherence to the treatment duration is essential for the efficacy and prevention of long-term damage and complications
with longer treatment durations, such as permanent loss of eyesight, erectile dysfunction, and loss of libido.'®

The majority of isotretinoin prescriptions (94.7%) in the study were recommended and prescribed by a dermatologist,
indicating patients’ adherence to prescription laws since isotretinoin is a prescription-only drug preferred to be prescribed

Table 5 Patient Satisfaction, Acne Recurrence, Effect on Acne Scars, and Daily Routine
Post Treatment

Variable Categories Count (%)
Patient Satisfaction N=548 Yes 260 (47.4)
Maybe 67 (12.2)
No 46 (8.4)
Did not finish treatment. 99 (18.1)
Discontinued 76 (13.9)
Acne Recurrence N=548 Yes 195 (35.6)
No 178 (32.5)
Did not finish treatment. 99 (18.1)
Discontinued 76 (13.9)
Effect On Acne Scars N= 54| Left a few scars. 131 (23.7)
Improved scars 190 (34.7)
Worsened scars 19 (3.5)
No effect 26 (4.7)
Did not finish treatment. 99 (18.1)
Discontinued 76 (14.1)
Daily Routine Post Treatment N=548 None 29 (5.3)
SPF 380 (69.3)
Moisturizer 364 (66.4)
Cleanser 383 (69.9)
Chemical peel 101 (18.4)
Others 5 (0.9)
Did not finish treatment 99 (18.1)
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Table 6 Characteristics and Relapse Status of Patients

Characteristics Subcategories Relapsed Did not Relapse P-value
Count (%) Count (%)
Age N=373 <20 147 (75.4) 113 (63.5) 0.019
221 48 (24.6) 65 (36.5)
Sex N=373 Male 4(2.1) 12 (6.7) 0.026
Female 191 (97.9) 166 (93.3)
Marital Status N=373 Married 27 (13.9) 18 (10.1) 0.447
Not Married 168 (86.1) 160 (89.9)
Doses N=336 20 mg twice weekly 11 (6.3) 2 (1.2) 0.304
40 mg twice weekly 5(29) 2(1.2)
10 mg 529 6 (3.7)
20 mg 22 (12.6) 21 (13.0)
30 mg 9(52) 8 (4.9)
40 mg 114 (65.5) 116 (71.6)
60 mg 8 (4.6) 7 (4.3)
Complete Medication Course N=373 Yes 183 (93.8) 163 (91.6) 0.397
No 12 (6.2) 15 (84)
Table 7 Isotretinoin Treatment and Health Care Provider Guideline Adherence
Variable Guideline-Recommended Groups | Guidelines Adherent Nonadherent
[Count (%)] [Count (%)]
Age During Treatment N=548 >12 ylo 548 (100.0) N/A
Duration of Therapy N=548 (according to 3-6 Months 411 (75.0) 137 (25.0)
expected duration)

Prescriber N=548 Physician 519 (94.7) 29 (5.3)
Indication N=548 Severe Acne 330 (60.2) 218 (39.8)
Moderate Acne that is resistant to

other treatments
Contraindicated Drug Combinations N= 548 Tetracycline antibiotics 447 (81.6) 101 (18.4)
Progestins Contraceptives
Multivitamins/ Minerals (with ADEK,
Folate, Iron)
Physician or Pharmacist Counseling Points N= | No drug sharing 159 (29.0) 389 (71.0)
548 Expected side effects
No blood donation
Importance of hydration
Pre-prescribing Points for Married Patients Prescription: 30 days 1 (1.7) 58 (98.3)
N=59 New Prescription: 7 days
Pregnancy Test: Yes

(Continued)
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Table 7 (Continued).

Variable Guideline-Recommended Groups | Guidelines Adherent Nonadherent
[Count (%)] [Count (%)]
Initiated Tests N=519 Pregnancy Test 253 (48.7) 266 (51.3)
Lipid Profile

Liver Enzymes

Retesting N=519 Every Month 243 (46.8) 276 (53.2)

Sunscreen and Moisturizer Use N=519 Recommended 439 (84.6) 80 (15.4)

by a specialist and a trained healthcare provider. This finding is much higher than that of other studies; for example, only
52% of prescriptions in Quebec City were prescribed by dermatologists.'® Even though specialists prescribed isotreti-
noin, many parameters were not followed during the patient care process while taking isotretinoin.'

According to the ADD guidelines, it is essential for physicians and pharmacists to provide counseling and patient
education on several key aspects. Initially, they should emphasize the significance of maintaining adequate hydration to
avoid liver-related complications and minimize skin dryness.'” Furthermore, they should highlight the necessity of using
sunscreen to minimize hyperpigmentation.'” They should advise patients to refrain from sharing the medication with
anyone else. Additionally, it is crucial to inform patients that blood donation is not permitted during the course of
isotretinoin treatment due to the risk of the recipient being a pregnant woman in her first trimester, as the blood may
contain high levels of isotretinoin.'® The data showed that only 29% of healthcare professionals were adherent in
educating the patients about the required key points to follow during the treatment, which is significantly lower than that
in other studies performed in other countries.” For example, in a Jordanian study, 98.4% of patients were informed about
the contraindication of blood donation, and 75.4% were informed about the importance of hydration and sunblock,
respectively.'> Also, in a study performed in the western region of Saudi Arabia, 84.6% of patients were informed about
isotretinoin side effects by physicians and pharmacists.'® The low adherence in clinical practice regarding patient
counseling and educations is due to the lack of pharmacy practice laws that enforce patient counseling as not only
ethical responsibility for practitioners but also a legal one that is required by laws. Moreover, 18.4% of the patients
concurrently took at least one contraindicated medication, which may be due to insufficient patient education by
physicians and pharmacists on potential side effects that may occur due to drug-drug interactions. Pharmacists in
Palestine are not required by law to maintain patient profiles in community pharmacies which aids in conducting
medication reviews and identifying drug-related problems when dispensing prescriptions. For example, Intracranial
hypertension is a consequence of the concurrent use of tetracyclines with Isotretinoin. '’

Laboratory tests, such as pregnancy, lipid profile, and liver enzyme tests, are important safety monitoring parameters
that prescribers should order when initiating and during isotretinoin therapy. In this study, prescribers (51.3%) were
nonadherent to the recommendation of clinical guidelines in ordering essential laboratory tests, which can compromise
patient safety and expose patients to harm and toxicity. A similar finding was reported in a study in Singapore.'' This
noncompliance may be due to the lack of a program to ensure appropriate prescribing and monitoring of isotretinoin,
such as the IPLEDGE program. In contrast, a study conducted in California demonstrated a high compliance rate to the
IPLEDGE program (approximately 90%).'® Which led to a 29% reduction in the number of patients treated with
isotretinoin and limited isotretinoin prescription only for the cases that were suggested by the FDA.*°

The IPLEDGE program is a system of protocols developed by the FDA that healthcare professionals should follow to
prevent fetal exposure and minimize the risk of congenital disabilities associated with isotretinoin. The program consists
of several protocols, such as refusal to dispense if the prescription was more than 30 days of supply or if the prescription
was written more than 7 days before dispensing, emphasizing the importance of a pregnancy test at each refill and
checking the prescription’s validity. Our data indicated that only 1.7% of pharmacists knew these essential guidelines. In
comparison, as much as 98.3% did not provide counseling, compared with other countries, in a study in the Netherlands
(94.4% of dermatologists and 95.9% of pharmacists were educated)’' and France (87% of pharmacists were also
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aware).”” This could be attributed to the neglect of pharmacists in providing essential information or their lack of
education regarding this program. Therefore, adopting policies in pharmacy practice laws, such as continual education
requirements for healthcare providers and adopting protocols for certain medications, such as isotretinoin, are essential
for improving patient care and ensuring patient safety and adherence to clinical guidelines.

Commonly reported side effects associated with isotretinoin were observed in this study. The most common side
effects were cracked, dry lips and extreme dryness of the skin, also known as xeroderma. These results are consistent
with previous studies on the side effects of isotretinoin. For example, a study involving 50 participants observed a 98%
rate of occurrence for cheilitis or dry lips.® The frequency of this side effect is connected to isotretinoin’s suggested
mechanism of action, as reducing sebaceous glands’ size and sebum production results in a change in the skin’s lipid
composition and can cause dryness of the skin.**

Hair loss is another reported side effect associated with isotretinoin. Although the exact mechanism underlying hair
loss in response to isotretinoin is unknown, several studies have highlighted the relationship between isotretinoin and hair
growth. A meta-analysis of 22 studies showed that 3.2% (n = 18/565) of patients on <0.5 mg/kg/d of isotretinoin reported
hair loss at a lower rate compared with those on >0.5 mg/kg/d, who experienced hair loss at a rate of 5.7% (n = 192/
3375).2> When compared to these findings, this study has a much greater rate of hair loss, as 38.5% struggled with hair
loss while on isotretinoin. Hair loss can be attributed to other factors, such as seasonal shedding in healthy individuals or
stress-induced hair loss, which is common in college students, such as telogen effluvium, a scalp condition marked by
excessive hair shedding that may be caused by trauma, drugs, etc. that may also affect the result.”® Nevertheless, it is
important to counsel the patient on this possible side effect that psychologically impacts patient quality of life.

The effect of isotretinoin treatment on depression has been a subject of growing interest. Theoretically, the
isotretinoin molecule (synthetic vitamin A derivative) is a fat-soluble compound that can cross the blood-brain barrier,
the protective barrier surrounding the brain.?’ This ability facilitates the interaction between isotretinoin and retinoid
receptors and causes slight induction and alteration of the receptor.”® Retinoid receptors are found predominantly in the
limbic brain regions, including the hippocampus. This region is involved in regulating emotions and may be linked to
depression.”” Research done to investigate the association between isotretinoin and depression has produced contra-
dictory findings.”’° It includes various studies, including case reports, database studies, and retrospective studies, with
the majority suggesting a possible link between isotretinoin and depression.”” However, reviews of prospective studies
have shown no association, and some have even shown improvements in depressive symptoms.>®

This study assessed 97 patients who currently received isotretinoin therapy for depression using the Hospital Anxiety
and Depression Scale (HADS). Upon analyzing the data, most patients were regular, while a small percentage were
borderline or abnormal, as shown in Figure 3. This study found a higher percentage of patients with depression (12%) at
the end of treatment compared to a study conducted in Zaragoza, Spain, where only 3.5% of patients exhibited depression
based on HADS measures.”’ Conversely, a study in Venezuela concluded that isotretinoin was safe for regular
dermatological patients regarding psychological side effects, with no significant differences observed in psychological
well-being using the Zung scale.>® In Sweden, a distinct finding emerged, showing an increased risk of attempted suicide
up to six months after the completion of isotretinoin treatment.?’*° This finding was noteworthy, as suicide risk was also
high both before and after treatment cessation. These varying outcomes underscore the complexity of the relationship
between isotretinoin and psychological effects, warranting further investigation into the nuanced factors influencing its
impact on mental health.*®> Nevertheless, there are several limitations to consider.>' The study’s reliance on a single self-
report measure to evaluate depression, the HADS, introduces the possibility of subjective bias and the limited assessment
of other important confounding factors that could contribute to patients’ experiences. Moreover, the absence of a control
group in this study design limits the ability to establish a direct causal relationship between isotretinoin treatment and the
observed depression symptoms.

Another significant side effect of isotretinoin treatment is liver enzyme (AST/ALT) elevation, which was reported by
43 (7.8%) of participants; a lower rate than reported by other studies was up to 15% of patients may experience liver test
abnormalities.** Furthermore, a very small number of patients (34) experienced hyperlipidemia while on isotretinoin
treatment, which is much lower compared to other studies.®® These low findings are attributed to most of our sample
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being young females (96%), and females generally are at lower risk of developing hypercholesterolemia.® Moreover, as
shown in Table 7, the lack of regular monitoring might have affected this finding.***

Acne relapse, defined as the recurrence of acne symptoms after initial treatment, is a common and frustrating issue
faced by patients and healthcare providers. Despite advancements in acne treatment options, relapse remains a persistent
challenge, often leading to dissatisfaction and hindering long-term management of the condition. The occurrence of acne
relapse varied significantly across studies conducted globally. According to a Spanish study published in the ADEV
journal, the relapse rate ranges from 10% to 60%.°” These variations can be attributed to the specific treatment
approaches used and the duration of the follow-up period. These variations can be attributed to the specific treatment
approaches utilized and the duration of the follow-up period. Similarly, a cross-sectional study conducted in Saudi Arabia
demonstrated that 45.12% of participants who used isotretinoin showed relapse.*® On the other hand, a long-term follow-
up Suisse study demonstrated that only 14.6% of patients relapsed.> In this study, 35.6% (195 out of 373) of participants
experienced a relapse after completing a course of isotretinoin, which aligns with the range of relapse rates reported in
other studies.*® Several factors can potentially influence relapse rate including, age, sex, side effects, and medication
adherence. Younger age was associated with a higher probability of relapse (p = 0.019). In contrast, males demonstrated
a lower likelihood of relapse (p = 0.026). The higher likelihood of relapse in females may be attributed to specific skin
practices commonly seen in this population, including using comedogenic products such as makeup. Products like these
can clog pores, increase sebum production, and eventually contribute to acne relapse.! Additionally, hormonal changes
that occur during the menstrual cycle can also play a role in increased sebum production and inflammation. Fluctuations
in hormone levels during these periods can make the skin more vulnerable to the recurrence of acne.*' In a study
conducted over one year, relapse occurred in 14 out of 20 individuals under the age of 12, 21 out of 47 individuals aged
between 12 and 14, and 23 out of 66 individuals aged between 14 and 16.** Some studies suggest that men have a higher
relapse rate.”®*° However conclusive evidence supports the claim that acne relapse is higher in males or females,
specifically post isotretinoin therapy.>”

Moreover, the analysis did not find a significant association between medication dose, treatment course completion,
marital status, and acne recurrence, and it is important to interpret these findings cautiously due to potential limitations.
A possible explanation for this lack of significance could be the study’s sample size, which may have limited the
statistical power to detect more minor, more negligible effects. Additionally, other unmeasured factors, such as genetic
predisposition, lifestyle habits, or environmental influences, could have influenced the recurrence of acne independently
of the variables examined. Future studies with larger, more extensive, and more diverse populations across Palestine must
further explore these factors and their potential impacts on acne recurrence.

Strengths and Limitations
This cross-sectional study provides a snapshot of our sample and helps us determine the prevalence of the characteristic
we seek, isotretinoin guideline adherence. This study sample size allowed for increased precision, generalizability, and
statistical power. In addition, cross-sectional studies have another advantage, which is less imposing upon patients.
Despite efforts to ensure comparability with previous studies, several limitations may interrupt our findings. Although
the study included 548 participants, the sample size was still a limitation for some data, such as married or male patients
and current users of isotretinoin. Furthermore, this study has a cross-sectional design; we cannot generate statistical
relations between variables, which is difficult to control, and recall, selection, and self-reporting biases may occur. In
addition, prescribing physicians and dispensing pharmacists were not surveyed in this study, which could also be
a limitation in drawing a conclusion on current physician and pharmacist awareness of isotretinoin and their current
practices, which calls for further studies among healthcare providers.

Conclusions

This study explored many facts regarding prescribing and utilization of Isotretinoin in Palestine. There were varying
degrees of adherence to isotretinoin guideline counseling regarding blood donation, and adherence to dispensing guide-
lines, particularly for sexually active women, was severely lacking. Adherence to isotretinoin safety prescribing protocols
for providing patient education, monitoring, and ordering laboratory tests could be improved by adapting protocols and
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policies to pharmacy and medical practice laws to monitor and enforce adherence when prescribing or dispensing high-

risk medications to ensure optimal therapeutic outcomes and patient safety.
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