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ARTICLE INFO ABSTRACT

Keywords: Objective: To evaluate the role of a clinical pharmacist in improving knowledge and outcomes
AC_“? ) among isotretinoin users.

Clinical pharmacist Methods: Patients were randomly assigned to an intervention group (received education about
Isotretinoin . P o s i - .
Knowledge isotretinoin by a clinical pharmacist in addition to the physician) and a control group (received

routine education by the physician), then followed for three months. Patients’ knowledge about
isotretinoin optimal use, and side effects and their management and other outcomes were
measured in both groups at baseline and at follow up after three months using a validated
questionnaire.

Results: Two-hundred and three patients completed the study; 103 were in the intervention group
and 100 in the control group. The knowledge improvement between baseline score and follow-up
score was greater in the intervention group (mean = 2.835 + 1.329) compared to the control
group (mean = 0.530 + 0.784) with mean differences = —2.30495, P < 0.001.

Conclusion: Implementing clinical pharmacy services in dermatology clinics can positively in-
crease patients’ level of knowledge about isotretinoin, which could reduce the severity of its side
effects. Therefore, improving patients’ quality of life, and improvement in acne.

Practice implications: Implementing clinical pharmacist services to patients using isotretinoin is
feasible in an outpatient setting. Clinical pharmacist counseling and education improve the
medication knowledge among patients who use isotretinoin.

Outcomes. RCT

1. Introduction

Acne vulgaris (AV) is a chronic inflammatory disorder of the sebaceous glands [1]. AV is considered the eighth most prevalent
disease worldwide, affecting about 9.4% of the population [2], and represents the third most prevalent skin condition [3]. Many
factors are involved in the development of acne, such as increased sebum production, hormones dysregulation, stress, diet, follicular
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hyperkeratinization and inflammation [4]. AV is classified according to severity into mild, moderate, and severe [5].

Isotretinoin is a vitamin A derivative, which was first approved by the US FDA in 1982 [6]. It is indicated for severe and moderate
acne that does not respond to other therapies [7]. Isotretinoin remains the most effective antiacne treatment, resulting in long-lasting
remission and significant improvement. It affects sebum production, acne lesions and scarring, cellular differentiation, and many
others. Furthermore, it has anti-inflammatory properties [8].

Several side effects are associated with isotretinoin that ranges from mild to life threatening. These side effects include dry mouth,
nose, and eyes, decreased night vision, dry skin, muscle aches, joint pains, increased sunburn susceptibility, tiredness, and headaches
[9]. Side effects like mood change, insomnia, hair loss, abdominal pain, and skin fragility are less common. Other miscellaneous
adverse effects are hypertriglyceridemia, decreasing serum high-density lipoprotein levels (HDL), elevating serum cholesterol, and
increasing liver enzymes [10]. However, the most significant side effect is teratogenicity [11].

A recent study showed that the knowledge of Jordanian patients who used isotretinoin was moderate and one third of them were
not aware of the teratogenicity side effect of the medication [12]. Another study in Saudi Arabia showed that most patients do not have
sufficient knowledge about isotretinoin, do not know how to deal appropriately with the side effects, and there are no specific risk
minimization tools other than warnings in product leaflet [13]. Most patients receive counseling about their medications from doctors
who have insufficient time to teach the patients about their medication. Isotretinoin is considered a dangerous drug if it is misused [14,
15]. The clinical pharmacist can play a major role in providing appropriate patient education and continuous follow up [16]. The role
of clinical pharmacist in detecting, reporting, and preventing medication errors was investigated and proved to have an essential role
in reducing medication errors in different hospital settings [17,18]. Moreover, educational programs established by clinical phar-
macists significantly enhanced the knowledge, attitude, and practice of healthcare professionals toward adverse drug reaction
reporting [19].

This study aimed to assess the impact of a clinical pharmacist’s intervention on improving knowledge about isotretinoin optimal
use, and side effects and their management and other outcomes (impact of side effects on daily life and normal activities, improvement
of acne condition, and satisfaction with the provided education).

2. Methods
2.1. Study design and subjects

This study was a parallel randomized controlled multicenter trial conducted in dermatology outpatients’ clinics in three different
hospitals in Jordan: King Abdullah University Hospital (KAUH), Princess Basma Hospital (PBH), and Prince Rashid Hospital (PRH).
The study was conducted over the period from September/2020 to February/2021. The study protocol received ethical approval from
the Institutional Review Board committee at Jordan University of Science and Technology (JUST IRB # 491/2020) and the Ministry of
Health of Research on Human Committee (173/2020).

Patients were initially screened for eligibility during their routine visit to the outpatient dermatology clinics. The inclusion criteria
were adult patients aged 18 years and above, diagnosed with moderate or severe acne, taking standard isotretinoin dose, and willing to
participate in the study and do a follow-up. The exclusion criteria were patients with any contraindication to isotretinoin who cannot
take the medication, like pregnant women and women who intend to become pregnant, breastfeeding women, and patients with any
renal or hepatic compromise or any pre-existing hyperlipidemia patients. All patients met the inclusion criteria were invited to
participate in the study. The patients were informed about the study objectives, their voluntary participation, and that withdrawal
from the study was possible whenever they wanted. The patients were included in the study after they signed the informed consent
form. The recruited patients were randomly allocated into intervention and control groups with a 1:1 ratio. Randomization using a
simple technique was adopted; even numbers were assigned for intervention and odd numbers for control. The clinical pharmacist was
responsible for randomization, enrolment, and assignment of patients into study groups (intervention vs. control), bassline mea-
surements, providing pharmaceutical education about isotretinoin for the intervention group, and follow up phone calls for both
groups. The patients and healthcare providers did not know who was enrolled in the intervention or control group.

To calculate the sample size, the following assumptions were employed: 30% effect size (difference in adherence to recommen-
dation between control (50%) and intervention group (80%)), alpha = 0.05, beta = 0.8, and enrollment ratio = 1. The minimum
required sample size was 45 patients in each group. The sample size was intended to be 100 patients at least in each group, to adjust for
any dropout and increase the statistical power. These assumptions were determined based on a similar study [20]. The sample size was
calculated by OpenEpi, Version 3, open-source calculator—SSCohort/RCT [21].

The primary outcome was patients’ knowledge on optimal use, side effects and the management of the side effects of isotretinoin,
while the secondary outcomes were the improvement of acne condition, the impact side effects on daily life and normal activities, and
patients’ satisfaction with the provided education.

2.2. Study outcomes measurements at baseline

Patient knowledge was measured through a set of questions adapted from a validated questionnaire used previously to measure
patient knowledge on isotretinoin in Jordan [12]. Arabic and English questionnaire versions were taken from this study, and the Arabic
form was used for data collection. The adapted questionnaire was reviewed for content validity by experts in the field. Minor changes
were made based on their comments. Also, a pilot study was performed (n = 10) to test easy understanding and clarity of the questions
in relation to the research objective and to ensure the usability of the data-collection method.
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The baseline questionnaire consisted of two sections comprised of questions related to demographics, and patient knowledge of
isotretinoin. Close-ended questions (10 questions) that measured patient’s knowledge and their awareness of isotretinoin use in terms
of side effects (dryness, teratogenicity, possible abnormality in lab tests, constipation, shortness of breath, and joint pain) and how to
manage them, patient’s knowledge about the need for a prescription to use the drug, the need of monitoring tests, how to use iso-
tretinoin properly, and if they have knowledge about precautions in certain situations. The degree of knowledge and awareness of
correct practice was calculated as a total score; the knowledge score could take the values of 0 (no knowledge) to 10 (perfect
knowledge).

The follow up questionnaire consisted of the 10 knowledge questions, in addition to five questions about clinical improvement in
acne after initiating the treatment from the patient’s view, the effect of the side effects on daily life and normal activities, and patients
satisfaction with provided information (if they needed more information about the medication, and side effects and how to manage
them, and if they think they needed more follow up).

2.3. Study intervention and follow up

The recruited patients in the intervention group received pharmaceutical care/education provided by the clinical pharmacist about
the followings: i) the importance of adherence to the drug and recommendations of proper use, ii) the correct method of taking it, iii)
the periodic laboratory tests (lipid, liver, and pregnancy test), iv) common and serious side effects and how to properly manage/avoid
them, and v) precaution/warnings about the medication. In addition to the verbal communication, written information (educational
brochure) containing the most important points mentioned in the medication leaflet about the safe use of isotretinoin was given to
patients by the end of the session. On the other hand, patients in the control group received regular healthcare evaluation by the
physician (dermatologist). They were seen by the clinical pharmacist for data collection purposes only using the baseline questionnaire
without providing any education. The time spent with patients took about 15-20 min for the control group and 30-35 min for the
intervention group. Three months after the first visit (baseline), patients in both groups were followed up via mobile phone to collect
information about knowledge (using the same knowledge questionnaire) and other outcomes using the five questions. To maintain our
ethical role as healthcare providers, patients in both groups were provided with educational material verbally at the end of the study.

2.4. Statistical analysis

Per protocol analysis was used in this study. Descriptive statistics of categorical and continuous variables were calculated. The
frequency and percentage were calculated for categorical variables, while mean and standard deviation were calculated for continuous
variables. The differences in participants’ responses were examined using the Chi-square test (between intervention and control
groups) and McNamara’s test (between baseline and follow-up encounters of the same group) for the categorical outcomes. The
statistical significance was set at p-value <0.05. The analysis was carried out using SPSS version 23.

Assessed for eligibility (n=214)

Excluded (n=7)

*declined to participate

Randomized (207)

allocation
Allocated to usual care (n=104) | Allocated to intervention (n=103)
Lost to follow up(n=4) *Failed to achieve (n=0)
*failed to achieve (n=4) * achieved (n=103)
* achieved (n=100)

Fig. 1. Patient recruitment flowchart.
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3. Results
3.1. Demographics of respondents

A total of 207 patients using isotretinoin were randomly recruited to participate in the study. Four patients missed answering phone
at follow-up, so they were excluded from the study. The response rate was 96.7%, and 203 patients completed the study and were
included in the final analysis, as shown in Fig. 1.

Most of the respondents were females (88.2%), and the mean age for them was (21.52 + 2.92). There were no significant dif-
ferences in baseline demographic and clinical characteristics of the study participants between both groups except for monthly income

Table 1
Baseline demographic and clinical characteristics of the study population.

Characteristics Total Intervention group Control group P-value
n % n % n %

Gender

Female 179 88.20 91 88.30 88 88 0.939

Male 24 11.80 12 11.70 12 12

Age

16-20 86 42.40 41 39.80 45 45 0.628

21-25 100 49.20 51 49.50 49 49

26-30 13 6.40 7 6.80 6 6

31-35 4 1.90 4 3.90 0 0

Marital status

Single 196 96.90 98 95.10 98 98 0.265

Married 7 3.10 5 4.90 2 2

Educational level

School 21 10.30 10 9.70 11 11 0.562

College 4 2 2 1.90 2 2

Bachelor 173 85.20 87 85 86 86

Postgraduate studies 5 2.50 4 3.90 1 1

Profession

Student 146 71.9 74 71.80 72 72 0.525

Unemployed 25 12.3 10 9.70 15 15

Non-medical profession 16 7.9 10 9.70 6 6

Medical profession 16 7.9 9 8.70 7 7

Residential area

Irbid 158 77.80 80 77.70 78 78 0.949

Alzarqa’a 3 1.50 2 1.90 1 1

Almafraq 13 6.40 7 6.80 6 6

Amman 19 9.40 9 8.70 10 10

Jerash 4 2 2 1.90 2 2

Ajloun 5 2.50 2 1.90 3 3

Maan 1 0.50 1 1 0 0

Monthly income

Below 500 28 13.80 17 16.50 11 11 0.032

500-100 111 54.70 47 45.60 64 64

Above 100 64 31.50 39 37.90 25 25

Health insurance

Yes 197 97 99 96.10 98 98 0.428

No 6 3 4 3.90 2 2

Strength and dose of isotretinoin per day

10 2 1 2 1.90 0 0 0.612

20 55 27.10 26 25.20 29 29

30 26 12.80 14 13.65 12 12

40 117 57.60 60 58.30 57 57

60 3 1.50 1 1 2 2

Period since starting the current isotretinoin course (months):

Newly diagnosed 42 20.70 22 21.40 20 20 0.603

First month 42 20.70 23 22.30 19 19

Second month 51 25.10 26 25.20 25 25

Third month 57 28.1 29 28.20 28 28

Fourth month 11 5.40 3 2.90 8 8

Body mass index

Under 18.5 23 11.40 11 10.80 12 12 0.783

18.5-24.9 143 70.40 70 68.60 73 73

25-29.9 28 13.90 15 14.70 13 13

30-34.9 7 3.50 5 4.90 2 2

35-39.9 2 1 1 1 1 1

Total 203 100 103 50.7 100 49.3
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with P-value = 0.032, Table 1. Most patients in both study groups (99%) had no chronic disease.

3.2. Patients’ knowledge about isotretinoin use

Patients” knowledge about isotretinoin treatment for both groups at baseline and at follow-up is shown in Table 2. At baseline,
overall patients’ average knowledge score was moderate (6.5 out of 10), and only eight patients from both groups answered the ten
questions correctly.

There was no significant difference in overall knowledge score between the intervention and control groups, with a mean of (6.47
for the intervention vs. 6.57 for the control group). While results at follow-up showed a significant difference in the mean score be-
tween the intervention and control group (9.3 vs. 7.1, P-value <0.001). The average difference in the overall knowledge score (before
and after the education process) was 1.6995 + 1.589; P-value< 0.001.

Table 3 shows patients’ knowledge within each group at baseline and follow up. The percentage of correct answers was signifi-
cantly higher at follow-up compared to the baseline for most knowledge questions in the intervention group with P- value < 0.05. On
the other hand, the percentage of correct answers were significantly higher at follow up compared to baseline for the five out of ten
knowledge questions in the control group. And the average difference in overall knowledge was statistically different between the
intervention and control group (2.835 + 1.329 for the intervention and 0.530 £ 0.784 for the control group).

3.3. Patient’s opnion on the improvement of acne condition, impact of the side effects on daily life and normal activities, and satisfaction
with the provided education

Additional questions were asked at follow-up regarding patients’ opinion about acne improvement, the impact of side effects on
their daily activities, and their satisfaction with provided drug information. As shown in Table 4. There were statistically significant
differences in all these three dimensions between the intervention and control groups.

There was a significant difference between the intervention and control group with regards to the impact of side effects on normal
activities, P-value<0.001; 76.6% of patients in the intervention group reported no effect or a weak effect on daily activity compared to
48% of the control group.

About 47% of the intervention group reported excellent improvement in their acne compared to 30% from the control group, P-
value = 0.048.

Table 2

Patients knowledge regarding the use of isotretinoin between intervention group and control group at baseline and at follow up.
Knowledge Intervention group Control group (baseline)  P- Intervention group (follow Control group (follow P-value
items (baseline) n (%) n (%) value up) n (%) up) n (%)
knowledge about common side effects
Yes 6(5.8) 2(2) 0.28 49 (47.6) 3(3) <0.001
No 97 (94.2) 98 (98) 54 (52.85) 97 (97)
isotretinoin can be used during pregnancy”
Yes 10 (9.7) 10 (10) 0.944 0(0) 44 0.057
No 93 (90.3) 90 (90) 103 (100) 96 (96)
isotretinoin can be used without prescription*
Yes 6 (5.8) 5(5) 0.795 0(0) 5(5) 0.028
No 97 (94.2) 95 (95) 103 (100) 95 (95)
No need to have laboratory monitoring during isotretinoin use”
Yes 4(3.9) 5(5) 0.745 0(0) 5(5) 0.028
No 99 (96.1) 95 (95) 103 (100) 95 (95)
Should drink water to reduce the dryness
Yes 99 (96.1) 98 (98 0.683 100 (97.1) 98 (98) 0.675
No 4(3.9) 2(2) 3(2.9) 22
Should use sunblock to reduce sensitivity to the sun
Yes 99 (96.1) 99 (99) 0.121 103 (100) 99 (99) 0.493
No 4(3.9) 1) 0(0) 1)
It is preferred to take isotretinoin with fatty foods
Yes 70 (68) 74 (74) 0.343 103 (100) 81 (81) <0.001
No 33(32) 26 (26) 0 (0) 19 (19)
Can be donate blood during isotretinoin”
Yes 67 (65) 70 (70) 0.451 0 (0) 57 (57) <0.001
No 36 (35) 30 (30) 103 (100) 43 (43)
Woman can lactate while using isotretinoin®
Yes 72 (69.9) 72 (72) 0.742 9(8.7) 60 (60) <0.001
No 31(30.1) 28 (28) 94 (91.3) 40 (40)
Can be made laser or wax during isotretinoin®
Yes 66 (64.1) 55 (55) 0.188 5(4.9) 40 (40) <0.001
No 98 (95.1) 60 (60) 98 (95.1) 60 (60)

The correct answer is yes unless otherwise indicated.
@ The correct answer is no.
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Table 3
Patient knowledge regarding isotretinoin use within each group at baseline and at follow up.

Intervention group-baseline n Intervention group-follow up n P -value  Control group- baseline n Control group-follow up n P-

(%) (%) (%) (%) value
Knowledge about common isotretinoin side effects
Yes 6(5.8) 49 (47.6) <0.001 2(2) 3(3) 0.564
We can use isotretinoin during pregnancy®
No 93 (90.3) 103 (100) 0.0016 90 (90) 96 (96) 0.0339
We can use the drug without prescription®
No 97 (94.2) 103 (100) 0.0143 95 (95) 95 (95) 0.95
No need to have laboratory monitoring during isotretinoin use”
No 99 (96.1) 103 (100) 0.0455 95 (95) 95 (95) 0.95
We should drink water to reduce the dryness
Yes 99 (96.1) 100 (97.1) 0.705 98 (98) 98 (98) 0.98
We should use sunblock to reduce sensitivity to the sun
Yes 99 (96.1) 103 (100) 0.045 99 (99) 99 (99) 0.317
It is preferred to take isotretinoin with fatty foods
Yes 70 (68) 103 (100 <0.001 74 (74) 81 (81) 0.0196
We can donate blood during isotretinoin *
No 36 (35) 103 (100) <0.001 30 (30) 43 (43) 0.0008
Woman can lactate while using isotretinoin *
No 31 (30.1) 94 (91.3) <0.001 28 (28) 40 (40 0.0027
We can make laser or wax during isotretinoin *
No 37 (35.9) 98 (95.1) <0.001 45 (45) 60 (60) 0.0011

The correct answer is yes unless otherwise indicated.
@ The correct answer is no.

Table 4
Patient’s Opnion on the Improvement of Acne Condition, Impact of the Side Effects on Daily Life and Normal Activities, and Satisfaction with the
Provided education.

Intervention group n (%) Control group n (%) P value

In your opinion, how much is the improvement of your acne

Excellent 48 (46.6) 30 (30) 0.048
Very good 50 (48.5) 56 (56)

Good 5(4.9) 5(9

How does the side effects affect your daily life and your normal activities

Big impact 0 (0) 44 <0.001
Moderate impact 24 (23.3) 48 (48)

Weak impact 73 (70.9) 46 (46)

No impact 6 (5.8) 2(2)

Do you think you needed to explain more about the drug in general

Yes 0 (0) 52 (52) <0.001
No 103 (100) 48 (48)

Do you think you need more explanations about the side effects and how to avoid it

Yes 0 (0) 71 (71) <0.001
No 103 (100) 29 (29)

Do you think you need more follow-up by the doctor

Yes 18 (17.5) 44 (44) <0.001
No 85 (82.5) 56 (56)

Also, there are questions about patient satisfaction with the provided drug information (either through the usual care or additional
care provided by a clinical pharmacist). There were significant differences between the two groups, with more satisfaction for the
intervention group; 0% of the intervention compared to the control group (52% and 71%) said they needed more explanation about the
drug and need more explanation about side effects and how to avoid them, respectively (P-value<0.001). In addition, 17.5% of the
intervention group, compared to 44% of the control group, reported that they needed more follow-up by doctor, P-values<0.001.

4. Discussion

The average age of the study sample was 21.5 years. Most patients were aged 18-25, which is expected as AV is more prevelant in
the age group 12-24 years as reported in a study in the United States [1]. Most of the participants were female (88.2%). While 11.8%
were male, indicating that the female participants were more likely to develop acne, especially in adolescents, similar to the other
study (93.9%) female, while 6.1% were male [13]. A possible reason for that could be that female hormone levels rise sharply during
puberty, leading to acne formation. In addition, other diseases such as polycystic ovary syndrome, affect acne’s appearance [22]. Also,
lifestyle, stress, sensitive skin, and full coverage foundation increase acne severity for female patients [23].

In this study, patients had an average knowledge score at baseline (6.5 out of 10), indicating that patients were only moderately
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knowledgeable about isotretinoin and not fully aware of the potential risks associated with its use. A previous cross sectional study in
Jordan using an online questionnaire found that the knowledge score was 8.1 out of 10 among isotretinoin users [12]. Another study
conducted in Saudi Arabia also showed that community residents were not sufficiently aware of isotretinoin proper use and its risks
[13].

As isotretinoin has many adverse effects and contraindications, all patients should be well-versed in every aspect of it. Only 84.2%
of patients were aware that teratogenicity is one of the side effects of isotretinoin. M. Lelubre et al. found similar rates in Belgium,
reporting that 87.9% of female patients clearly understood isotretinoin teratogenicity [24].

A small percentage of participants (5.4%) believed they could use isotretinoin without a prescription, and 10.8% of the patients
took it without a prescription at least once. These results follow another study that reported 10.4% of participants took isotretinoin
from pharmacies, friends, or other family members without a prescription [13], indicating the lack of enforced regulations to prevent
the dispensing of isotretinoin without a prescription in Jordan.

Around one third of participants did not know that isotretinoin is preferred to be taken with meal, the physician or the dispensing
pharmacist should advise the patient to take it with food, especially with a fatty meal to enhance absorption [25]. Moreover, two-thirds
of participants did not know that they should not donate blood during treatment. Also, 71% of patients did not know that isotretinoin
may enter breast milk, and thus a woman cannot breastfeed her baby while using isotretinoin. Additionally, isotretinoin increases the
risk of scarring when waxing or using laser hair removal [26]; however, 59.6% of patients did not know that they cannot use them
during treatment. These results indicate that the patients were not receiving effective education at routine care.

Previous studies have shown that good patients’ understanding about isotretinoin is essential to increase compliance and reduce
adverse effects [12,13,27]. The American Association of Health-System Pharmacists (ASHP) believes that pharmacists have a role in
meeting a patient’s primary care needs by providing information, education, and counseling to patients about medical care [28]. Some
studies have shown the role of a clinical pharmacist in increasing the patient’s knowledge about their disease, patient’s commitment to
their medications, improving outcomes, and accepting medicines, especially in chronic diseases such as diabetes and hypertension [29,
30]. Our study is considered the first clinical trial conducted in Jordan on acne disease, and more importantly on isotretinoin.

At follow-up, the intervention group showed significant improvement in knowledge about the drug, its side effects and their
managment compared to control group. They also showed better perception of the imporvement of AV, less impac of isotretinoin side
effects on daily life and normal activities and higher level of satisfaction with the provided education. These results clearly signify the
importance of clinical pharmacists and their role in educating patients about their medication. There were no previous interventional
studies on the role of clinical pharmacists’ education about isotretinoin. However, previous interventional studies showed that edu-
cation provided by clinical pharmacists had a positive impact on several health outcomes [18,29-32].

Some questions, such as knowledge about donating blood, breastfeeding a child, wax or laser, the nature of eating, and its effect on
treatment, patients from both groups were interested to know the truth. This could explain the significant difference in knowledge
found in the control group in these questions, another reason was that 57% of the control group compared to 45% of the intervention
group saw outside sources for obtaining information about the medication.

Generally, most patients were satisfied with the quality of care they received at dermatology clinic by clinical pharmacist. Four
factors were identified that contributed towards a positive patient experience with the service: ample consultation time, listening and
understanding individual patients’ needs, in-depth specialized knowledge, and a holistic approach. Also, the improvement of acne as
perceived by patients was greater in intervention compared to control group indicating proper use, a good understanding of medi-
cation, and adherence to medication urged by clinical pharmacist during the education process. Since patients in intervention group
were able to deal with side effects, most of the patients were unaffected or less affected by the side effects on their daily activities.

4.1. Strengths and limitations

The robustness of this study is strengthened by its design; randomized control trials can provide strong evidence of the actual causal
effect of an intervention. The rigorous methodology allows avoiding bias related to confounding factors (through a control group) and
selection bias (through randomization). Sample size was larger than a similar study [20] and was more than the double of the
minimally required sample size. Only one researcher interviewed all patients in the two phases, reducing the risk of multi-interviewer
bias. It is a multicenter study which allows more generalizability. Finaly, the questionnaires used in this study were validated in
previous study and validated prior to the conduction of study when some changes were made on some parts.

This study had some limitations. First, we were able to follow-up patients at a single time point; multiple follow-up points would
strengthen our results. Second, following up with patients by phone had a few barriers, such as lack of eye contact. Third, the physician
may have been spending more time on counseling patients about the medication in response to their knowledge about the ongoing
research project (the Hawthorne effect), however both intervention and control groups were receiving the physician routine care and
the physician was blinded of the patients’ assignments which might mute this effect.

5. Conclusion and recommendations

The study had evaluated the role of a clinical pharmacist in improving clinical outcomes in patients using isotretinoin. Results
showed that the clinical pharmacist intervention has a significant effect in improving the level of knowledge about the medication.
Improvement in the knowledge about isotretinoin leading to reduce severity of side effect and improve acne. This study shed light on
the importance of the clinical pharmacist’s role in managing patients at the dermatologic clinic.

We recommend implanting the services of a clinical pharmacist in an outpatient dermatology clinic for patients using isotretinoin
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to educate them about medication, monitor them during treatment, help them managing the side effects they experience, and follow-
up their compliance with instructions and medication. This will lead to improve clinical outcomes in patients using isotretinoin.
Therefore, we also recommend creating awareness programs and educational sessions for healthcare professionals about clinical
pharmacy and its applications to demonstrate their importance in the educational process and improving patients’ outcomes.
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