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Purpose: Acne vulgaris is a skin disorder primarily affecting teenagers and young adults. Acne relapse is the main drawback of oral
isotretinoin (OI), which is the golden therapy for severe acne. This study aimed to assess the rate and predictive factors of acne relapse
among Sudanese patients using OI.

Patients and Methods: A cross-sectional study was conducted in a dermatology and venereology clinic-Sudan, using a self-
administered questionnaire and data collection sheet. Patients using OI for acne treatment were enrolled in the study. Chi-square test
and logistic regression analysis were used to evaluate the association between variables. P-value <0.05 was considered statistically
significant.

Results: 225 acne patients (mean age: 26.0+4.2 years, females: 88.9%) were included in this study. OI daily dose ranged from 0.25 to
1 mg/kg/day, with frequent daily doses of 4049 mg (57.3%) over 3—6 months (81.8%). Around one-third of patients (36%) received
maintenance therapy after completion of OI course. At a 2-year follow-up, approximately 36% of patients experienced acne relapse
that commonly occurred within 6-18 months after the last OI therapy. Early discontinuation of OI was a positive predictor of acne
relapse which was 3.99 times greater in patients who had early discontinued OI than those completing the planned OI course
(OR=3.99; p=0.002). OI cumulative doses of 120-139 mg/kg and 140-159 mg/kg were negative predictors of acne relapse (OR=0.23;
p=0.001 and OR=0.15; p=0.02, respectively). Most patients (94.2%) received prescription OI, and 76.4% of women were advised to
use contraceptives. About 69% of patients practiced skin care.

Conclusion: About one-third of patients experienced acne relapse. Early discontinuation and low cumulative doses of OI are the main
risk factors for acne relapse. Long-term therapy of OI, with cumulative doses of 120-159 mg/kg, would be beneficial to reduce acne
relapse.
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Introduction
Acne vulgaris is a chronic inflammatory disease affecting the pilosebaceous follicle. The prevalence of acne was about
9.4% of the global population, and it affects over 85% of adolescents.' It is among the three dermatoses that affect the
population in the world, and usually begins in adolescence and disappears in the mid-twenties.>

The pathophysiology of acne is complex with multifactorial etiology. Abnormal follicular keratinization, increased
sebum production secondary to hyperandrogenism, follicular colonization, inflammation, endocrine disorder, and hor-
mone-based therapies have been implicated in the pathogenesis of acne.** The contribution of genetic elements in the
pathogenesis of acne has so far been identified. Inflammatory microenvironment and increased sebum production
potentiate the risk of Cutibacterium acnes."*> Clinical features of acne include the formation of open and closed
comedones, papules, pustules, nodules, and cys‘ts.3
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The selection of effective therapy is generally based on differential diagnosis and identification of the underlying
causes of acne.>® Treatment modalities of acne are generally based on the grade and severity of lesions, drug’s efficacy,
and safety. Patient-related factors (comorbidities and endocrine history) should be considered before therapy initiation to
setting realistic treatment goals.” Different treatment modalities are available for acne management.”® Topical retinoids
(adapalene, tretinoin, and tazarotene) are the first-line therapies for acne treatment, and adapalene is well tolerated than
other topical retinoids.”” Combined topical and systemic therapies are recommended for severe cases.’

Oral isotretinoin (OI) is a synthetic retinoid exhibiting superior efficacy for the treatment of severe papulopustular or
nodular acne. It is also used to treat moderate acne if other treatment modalities have failed or acne relapses have
developed.3’w”” OI is commonly recommended, at doses 0.3—0.5 mg/kg/day, over approximately 6 months. The dose
may be augmented to 1 mg/kg/day through longer treatment duration, if needed.'”

Despite rare laboratory abnormalities after OI therapy, routine monitoring of lipid profile and liver functions remains
a common practice.'> However, recent studies do not necessitate routine monitoring of such functions in healthy young
individuals and suggest less frequent routine laboratory testing.'* Mucocutaneous side effects such as dry eyes, nose, and
lips, and dermatitis had been reported in patients taking OI. Accordingly, artificial tears, nasal emollients, and skin
moisturizers should be used to minimize skin dryness.'> OI side effects are dose-dependent, predictable, and
manageable.'! OI is absolutely contraindicated during pregnancy because of its teratogenicity. Therefore, pregnancy
test for women of childbearing age is highly recommended before and during therapy.?

Although OI is highly effective, acne relapse may occur after discontinuation of therapy. The rate of acne relapse
varies between 10% and 60%. Various factors were postulated as potential risk factors for acne relapse. As reported in the
literature, acne relapse was related to severity of acne, site of lesions, age, male sex, family history of acne, prior
treatment with topical retinoids, and discontinuation of OI therapy.'®'” In addition, low cumulative doses of isotretinoin
and short duration of treatment are strong predictors of acne relapse.'’'°

Despite being the golden therapy for severe acne vulgaris, OI has been associated with acne relapse. This study was
conducted to evaluate the risk factors associated with acne relapse in Sudanese patients using OI therapy.

Materials and Methods
Study Design and Setting

A descriptive, cross-sectional study was conducted at Awaad Center for Dermatology and Venereology in Khartoum city-Sudan,
from November 2020 to February 2021. Awaad center for dermatology and venereology is one of the biggest dermatology centers
in Khartoum city. The center consists of clinics, a theater, an aesthetic section, and a medical laboratory.

Participants and Sampling Technique
Patients with acne vulgaris, attending the dermatology center during the study period, were recruited to participate in the
study. 225 patients using oral isotretinoin (OI) for acne treatment were enrolled in the study.

Inclusion and Exclusion Criteria

Patients with moderate nodular acne and severe acne (papulopustular, nodulocystic, and conglobate acne) were enrolled in the
study. Patients with moderate acne who are either treatment-resistant or prone to significant scarring were also included in the
study.

In moderate acne, erythematous papules and pustules are the predominant lesions. Moderately severe acne shows erythema-
tous papules, pustules, painful and inflamed nodules. Severe acne is a cluster of numerous or extensive painful and inflamed
nodules and pustules as well as scarring.?® Both genders (females and males) were included in the study.

Patients taking intermittent doses of OI as well as patients who refused to participate in the study were excluded.

Data Collection Tool
The data were collected using patients’ medical files and self-administered, well-designed questionnaire, with closed- and open-
ended questions. The questionnaire was reviewed by experts in the academic field and clinical practice and translated into Arabic,
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and then back-translated to English by English-speaking translators. It was pre-tested in 30 patients who were excluded from the
sample size of the study. The internal consistency of the items was evaluated by calculating Cronbach’s Alpha coefficient
(Cronbach’s a= 0.75).

The questionnaire consists of two sections. The first section included socio-demographic characteristics (e.g, age, gender,
marital status, and family history of acne). The second section covered patients’ practice toward acne treatment (use of OI with
prescription, use of OI with fatty meals, use of OI before or after meal, awareness about potential acne relapse, contraception
discussion, and skin-care ways during and after isotretinoin therapy).

The clinical data were gathered from the patient’s medical file in collaboration with doctors in the dermatology center. Medical
information includes body weight, localization of acne, daily dose of OI, duration of treatment, maintenance therapy, early
discontinuation of OI before completing the planned OI course, acne relapse within a 2-year follow-up after completion of OI
therapy, and medications for acne relapse. The cumulative dose in mg/kg was calculated from OI daily dose in mg/kg and the
duration of treatment in days [Cumulative dose (mg/kg) = daily dose (mg/kg) x duration of treatment (days)].

Outcome Measures
The primary outcome was rate of acne relapse following OI therapy. Acne relapse is defined as the reappearance of acne after

apparent healing, necessitating a prescription medication after OI treatment or the need for an additional course of OL.'%!

Data Analysis Methods

Data was analyzed using Statistical Package for the Social Sciences (SPSS version 25). For numerical data, mean and standard
deviation were calculated. For categorical data, descriptive statistics, including percentage and frequency, were carried out to
describe the distribution of patients’ characteristics. Chi-square test and logistic regression analysis were used to determine the
association between acne relapse and the potential risk factors of relapse. P-value <0.05 was considered statistically significant.

Ethical Clearance

Ethical approval to conduct the research was taken from Khartoum University, Faculty of Pharmacy, Research Board (Research
Ethics Committee, No. 85-30-9-2020). In addition, ethical clearance was obtained from the Scientific Ethics Committee of the
Health Service-Ministry of Health-Sudan. All research is in accordance with the Helsinki Declaration. Permission to conduct the
research was granted by the general managers of the dermatology and venereology center. The aim of the study was clearly
explained to the patients, and voluntary participation was guaranteed. Before initiating the study, informed consent was obtained
from patients, and confidentiality of participants’ information was assured by using coding data stored in password-protected files.

Results

Socio-Demographic Characteristics of Patients Using Oral Isotretinoin

Out of 225 patients, the majority were single females (88.9%), with a mean age of 26.0+4.2 years. Approximately two-thirds of
patients (65.8%) had a family history of acne vulgaris. About 52% of patients weighed 56—70 kg, and their acne localizes on the
face and body (Table 1).

Isotretinoin Dosage Regimen and Maintenance Therapy Among the Participants
Among patients using OI, the daily dose ranged from 0.25 to 1 mg/kg/d, with frequent daily dose of 40—49 mg (57.3%)
over 3—6 months (81.8%). 45.8% of the patients received a cumulative dose of less than 100 mg/kg body weight, and
36.4% had a cumulative dose of 120-159 mg/kg. Only 36% of patients received maintenance therapy for 6 months after
completion of the planned OI course, and 49.4% of them used topical adapalene as maintenance therapy (Table 2).

Acne Relapses Among Patients Receiving Oral Isotretinoin Course
At 24-month follow-up, approximately 36% of patients experienced acne relapse that commonly occurred within 6—18
months after the last OI therapy. Unfortunately, 27.5% of patients, who developed acne relapse, did not receive any type of
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Table | Socio-Demographic Characteristics of Participants Using
Oral Isotretinoin for Acne Vulgaris Treatment (N=225)

Variables Frequency Percent
Age (years)
<20 12 53
20-30 183 81.3
>30 30 13.3
Mean+SD 26.0+4.2
Gender
Male 25 1.1
Female 200 88.9
Marital status
Single 192 85.3
Married 33 14.7
Family history
Yes 148 65.8
No 77 342
Body weight (Kg)
<55 55 244
56-70 6 51.6
71-85 40 17.8
> 85 14 6.2
Localization of acne
Face 108 48.0
Face and other part of body 117 52.0
Table 2 Oral Isotretinoin Dosage Regimen and Maintenance
Therapy in Patients with Acne Vulgaris
Variables Frequency Percent
Daily dose (0.25-1 mg/kg)
<20 mg/d 4 1.8
20-29 mg/d 48 21.3
30-39 mg/d 12 53
40—49 mg/d 129 57.3
= 50 mg/d 32 14.2
Duration of treatment
< 3 months 9 4.0
3-6 months 184 8l1.8
> 6 months 32 14.2
(Continued)
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Table 2 (Continued).

Variables Frequency Percent
Cumulative dose (mg/kg)

< 100 mg/kg 103 45.8
100119 mg/kg 33 14.7
120139 mg/kg 66 29.3
140—159 mg/kg 16 7.1
2 160 mg/kg 7 3.1
Maintenance therapy

Yes 8l 36.0
No 144 64.0
Name of maintenance drug (n=81)

Adapalene cream or gel 40 49.4
Tretinoin cream 37 45.7
Azealic acid cream 2 2.5
Others 2 25

therapy. Isotretinoin (45%), with different dosage regimens, was frequently used for patients suffering from acne relapse.

Sixteen percent of patients (16.3%) used 40 mg isotretinoin for 4-8 months,

Early Discontinuation of Therapy and Patients’ Practice Towards Ol Use

and 11.3% used tretinoin cream (Table 3).

About sixteen percent (16.4%) of participants discontinued OI therapy earlier due to side effects (51.4%) and non-

affordability/unavailability of the drug (40.5%). Awareness about acne relapse had been observed in two-thirds of

patients (62.7%), and 76.4% were advised to use contraceptive methods during isotretinoin therapy. More than 90% of

patients had good practice regarding the use of OI with doctor’s prescription only, and administration of the drug after

meals. About 69% of patients practiced different ways of skin care (Table 4).

Table 3 Rate and Therapies of Acne Relapse

Variables Frequency Percent
Acne relapse

Yes 80 35.6

No 145 64.4

Time of acne relapse after last Ol therapy (n = 80)

< 6 months 10 12.5
6—12 months 28 35.0
13—18 months 31 388
19-24 months 11 13.8
Therapies for acne relapse (n=80)

Isotretinoin 40 mg (2-3 months) 12 15.0
Isotretinoin 40 mg (4-8 months) 13 16.3
Isotretinoin 20 mg (4-6 months) 7 838
Isotretinoin 30 mg (6 months) 2 2.5
Isotretinoin 60 mg (3—6 months) 2 2.5

(Continued)
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Table 3 (Continued).

Variables Frequency Percent

Tretinoin cream 9 1.3

Hormonal therapy 3 3.7

Antibiotics (oral or topical) 4 5.0

Adapalene gel or cream 4 5.0

Others 2 2.5

None 22 27.5

Table 4 Early Discontinuation of Therapy and Patients’ Practice Towards Ol Use
Variables Frequency | Percent
Early discontinuation of isotretinoin therapy
Yes 37 16.4
No 188 83.6
Reasons for isotretinoin discontinuation (n=37)
Side effects 19 51.4
Unaffordable and unavailability 15 40.5
Others 3 8.1
Patients’ awareness about acne relapse
Yes 141 62.7
Advice about contraception during treatment
Yes 172 76.4
Use of prescription isotretinoin
Yes 212 94.2
Using isotretinoin with fatty meals
Yes 98 43.6
Using isotretinoin before/after meals
After 211 93.8
Before 14 6.2
Skin-care routine use
Yes 155 68.9
Ways of skin care (n=155)
Acne-specific cleansers + acne-specific moisturizing cream * sunscreen 103 66.5
Acne-specific moisturizing cream * sunscreen 27 17.4
Acne-specific cleansers *+ sunscreen 18 11.6
Others (Acne-specific moisturizers or acne-specific cleansers + whitening cream) | 7 4.5
844 https: Journal of Multidisciplinary Healthcare 2023:16
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Association Between Acne Relapse and Patient’s Practice Towards Acne Treatment
There was no significant association between acne relapse and patients’ practice regarding the use of prescription OI
(P=0.41), the use of OI with fatty meal (P=0.10), the use of OI after or before meal (P=0.55), and using skin care ways
(P=0.21) (Supplementary File 1).

Factors Associated with Acne Relapse After Oral Isotretinoin Therapy (Logistic

Regression Model)

Predictive factors of acne relapse were evaluated using logistic regression analysis. Early discontinuation of therapy was
a positive predictor of acne relapse. The odds of acne relapse were 3.99 times more likely to occur in patients who have
early discontinued OI (OR=3.99; 95% CI: 1.67-9.51; p=0.002) than those completing the planned OI course. On the
contrary, patients receiving cumulative doses of 120-139 mg/kg (OR=0.23; 95% CI: 0.10-0.53; p=0.001) were less likely
to experience acne relapse than those taking cumulative doses of less than 100 mg/kg. Moreover, a significant reduction
in acne relapse was observed in patients taking cumulative doses of 140-159 mg/kg (OR=0.15; 95% CI: 0.03-0.77;
p=0.02) vs patients taking cumulative doses less than 100 mg/kg (Table 5).

Table 5 Predictive Factors of Acne Relapses After Oral Isotretinoin Therapy (Logistic
Regression Model)

Factors S.E. Sig. OR 95% C.IL

Age (ref. > 30 years)

< 20 years 0.91 0.47 1.93 0.32-11.53
20-30 years 0.52 0.12 2.23 0.81-6.10

Gender (ref. male)

Female 0.55 0.30 0.56 0.19-1.65

Family History (ref. without)

With family History 0.36 0.57 1.23 0.61-2.46

Localization (ref. face and body)

Face 0.33 0.18 0.65 0.34-1.23

Early discontinuation of isotretinoin (ref. No)

Yes 0.44 0.002%*+* 3.99 1.67-9.51

Cumulative dose (ref. <I00 mg/kg)

100119 mg/kg 043 0.65 1.22 0.52-2.85
120-139 mglkg 043 0.001%* 023 0.10-0.53
140-159 mg/kg 0.82 0.02* 0.15 0.03-0.77
> 160 mglkg 122 0.08 0.12 0.01-1.26

Duration of treatment (ref. > 6 months)

< 3 months 1.04 0.99 0.99 0.13-7.62
3-6 months 0.47 0.09 0.45 0.18-1.13

Maintenance therapy (ref. No)

Yes 0.35 0.48 0.78 0.40-1.54

Skin care (ref. No)

Yes 0.34 0.17 0.62 0.32-1.22

Notes: *P<0.05; **P<0.01.
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Discussion

Acne is a skin disease frequently encountered in adolescence, mostly in females, but it may occur in adults. It affects the
self-image, quality of life, and productivity of teenagers and adults.®***** Different treatment modalities are available for
acne vulgaris, ranging from topical medications in mild cases to oral antibiotics, hormonal therapy, and oral isotretinoin
(OI) as first-line therapy for moderately severe to severe cases.”* Acne relapse has become a serious concern, with
increased relapse rate after using low OI doses. In Sudan, there are sparse data about acne relapse. This study aimed to
assess the rate and risk factors of acne relapse among Sudanese patients using OI therapy.

In the current study, the majority of patients were females. Similarly, previous studies revealed a higher prevalence of
acne in females than males, with male-to-female ratio of 1:1.8."*%° This finding could be attributed to hormonal changes
affecting females during menstruation, contraceptive use, and endocrine abnormalities (PCOS).> The vast majority of
participants were young adults, with a mean age of 26.0 years (SD: 4.2). Acne primarily affects adolescence; however,
the prevalence of acne in adult patients is increasing.”

The study results demonstrated that most patients weighed 50-70 kg and had a family history of acne vulgaris. In
previous studies, acne severity was associated with overweight/obese and family history of acne.'*® According to the
literature, genetic inheritance plays a role in the multifactorial pathogenesis of acne.**’-** In the current study, acne
appeared on the faces and bodies of 51% of the patients. Likewise, an earlier study noted that acne lesions are most likely
to occur on the face, neck, chest, and back where numerous sebaceous glands are present.?’

The relapse rate in this study was observed in 36% of patients over the 2-year follow-up. A comparable relapse rate
had been reported in the literature.'”>° In a Turkish study, the relapse rate was found to be 37.3%.’" Significant
variability in the rates of acne relapse among patients using OI had been reported; the rate ranges between 10% and
60%.'° In a previous study, 69.5% of patients relapsed within 2 years after completing OI course.'” Acne relapses were
reported in 44% of patients; 92.4% of them experienced several relapses with similar severity.” In Brazil, the rate of
acne relapse was 25.5% in patients taking the full course of isotretinoin, and it reached 81% in those receiving an
irregular and incomplete course of treatment.>' These discrepancies in the rate of acne relapse could be attributed to
differences in the relapse definitions, daily dose prescription, cumulative dose of isotretinoin, length of follow-up,
selection criteria of the patients, and genetic elements.”'

During the 2-year follow-up in this study, acne relapse commonly occurred within 6-18 months after OI therapy.
According to a previous study, the average time to relapse was around 15 months.'” An earlier study revealed that 32.7%
of patients relapsed within 12 months after completion of the planned therapy.'’

The association between acne relapse and different treatment-specific or patient-specific factors has been featured in
this study. Of all variables analyzed in this study, early discontinuation of OI therapy and cumulative doses of OI were
the only predictive factors of acne relapse. Early discontinuation of OI therapy was positively associated with acne
relapse. These findings are in line with previous studies. According to the literature, patients developing acne relapse
discontinued their treatment earlier than those who completed the planned OI course. Therefore, extending OI therapy
after complete acne clearance may help minimize acne relapse.'’~°

In this study, high cumulative doses of OI (120-159 mg/kg) were negatively associated with acne relapse. As reported
in the literature, a higher cumulative dose of OI (>220 mg/kg) decreased the risk of acne relapse if compared with a low
cumulative dose (<220 mg/kg)."” In comparison with OI low-daily doses, the conventional doses (0.5—-1 mg/kg/day and
cumulative doses of 120—150 mg/kg) showed positive clinical outcomes regarding response and relapse rate.'® Previous
findings also suggested that high cumulative doses of OI and continuation of therapy for more than 1 month after
complete acne clearance can effectively treat acne with a lower relapse rate and better long-term outcomes if these doses
are tolerable.'”"”

Contrastingly, a previous study highlighted the non-advantageous effect of OI cumulative dose higher than 120 mg/kg
on acne relapse when compared with a medium cumulative dosage (100-120 mg/kg). The high cumulative dose is
adversely associated with an increased risk of OI side effects and poor medication adherence.’ Moreover, neither daily

dosage nor cumulative dose influenced acne relapse as long as treatment continued for >2 months after the acne had
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completely resolved.>® These contradictory findings support the concept of extending OI (at least 1 month) after complete
clearance of acne.

The study results showed an insignificant association between acne relapse and maintenance therapy after completion
of isotretinoin course. However, patients receiving maintenance therapy were less likely to have acne relapse (OR=0.78)
than those who did not receive maintenance therapy. Regular use of topical retinoids as maintenance therapy was
a significant protective factor against acne relapse, even at low cumulative doses.'®

The study results did not show any significant association between acne relapse and other factors such as gender, age,
family history, acne localization, and duration of treatment. These findings are consistent with previous studies; gender,
age, and family history were not associated with acne relapse.?'** Conversely, a previous analysis concluded that male
sex was a prognostic factor for relapse.'® Such discrepancy in findings could be due to differences in the characteristic of
the populations under study, such as individual susceptibility and tolerability to treatment, medication compliance, skin
care, and genetic elements.

Concerning patients’ practice towards acne treatment in this study, most patients were aware of the potential risk of
acne relapse, using OI with a prescription, and receiving information about contraception during OI therapy. Isotretinoin
is an oral prescription-only medication with a teratogenic effect (FDA pregnancy category X).*> Therefore, contraception
should be discussed with females of childbearing potential before therapy initiation. Pregnancy prevention programs,
such as iPLEDGE program in the USA, play a major role in selecting the appropriate contraception methods. Pregnancy
tests are required before therapy, monthly during treatment, and 1 month after therapy completion.” In Saudi Arabia,
teratogenicity and contraception methods were discussed with 25% of women receiving OI.%'

As reported in the literature, OI is a lipophilic drug that should be taken with a high-fat meal to enhance absorption.
Unfortunately, most patients in this survey did not adhere to this recommendation, and accordingly, low bioavailability of
OI and a high risk of relapse may occur.>®

Regarding skin-care practice in this study, most patients used acne-specific cleansers and moisturizers. Although the
association between skin care and acne relapse was insignificant, it seems that skin care was negatively associated with
acne relapse (OR=0.62). OI causes mucocutaneous side effects such as irritation and dryness in the eyes, nose, lips, and
skin. Therefore, acne-specific cleansers and moisturizers might be appropriate to minimize mucocutaneous side
effects.'>?%37 Patient counseling is an effective method to encourage patients to use moisturizers and increase their
medication-taking behaviors.

Limitations
A single-centered, cross-sectional study limits the generalizability of the results. Additionally, the study was conducted
during the COVID-19 pandemic, leading to a small sample size; therefore, the study may not be generalized to all
patients with acne.

Conclusions

The daily dose of OI therapy ranged from 0.25 to 1 mg/kg/d, with frequent daily doses of 40-49 mg over 3—6 months.
The majority of patients received cumulative doses of less than 100 mg/kg. The rate of acne relapse is relatively high
(36%), but it is within the reported range of acne relapse. Low cumulative doses and early discontinuation of therapy
were substantial risk factors for acne relapse. Most participants received prescription isotretinoin, and females of
childbearing potential had received counseling about contraception methods.

Recommendations
¢ Encouragement of patients to complete oral isotretinoin course and adhere to their medications to avoid acne
relapse.
e High cumulative doses or extended OI therapy (=2 months) after complete acne clearance are recommended to
minimize the risk of acne relapse.
e Counseling patients about isotretinoin side effects and the use of contraception measures before, during, and 1
month after therapy is urgently needed.
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