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Background: Acne vulgaris (AV) is a chronic inflammatory disease that affects the 
pilosebaceous unit. Leptin (LEP) gene polymorphisms is associated with higher risk of 
multiple disorders. Insulin-like growth factor-1 (IGF-1) exerts comedogenic effect by 
stimulating the sebaceous glands. Isotretinoin is an effective oral therapy for AV with 
many side effects including hyperlipidemia and increased serum levels of liver enzymes.
Purpose: To evaluate the impact of LEP gene rs7799039 polymorphism in acne patients’ clinical 
response lipid profile and liver enzymes following 6 months oral isotretinoin therapy in Egyptian 
AV patients.
Methods: One hundred eligible AV patients received 0.5 mg/kg oral isotretinoin for 6 months. 
Patients’ demographics and clinical data were obtained. Body mass index (BMI), lipid profile, 
liver enzymes and IGF-1 were measured at baseline and after 6 months of therapy. Genotyping 
was done for LEP gene rs 7799039.
Results: Six month administration of oral isotretinoin in Egyptian AV patients is associated 
with significantly elevated aspartate transaminase (AST) in CC and AC genotypes (P<0.001). 
Significant alanine aminotransferase (ALT) elevation was observed in CC, AC and AA 
genotypes (P <0.001, 0.004, 0.002, respectively). Total cholesterol (TC), triglycerides (TG) 
and low density lipoprotein (LDL) were elevated significantly P<0.001) in the three geno-
types. IGF-1 was decreased significantly in CC and AC genotypes (P<0.001). CC genotype is 
associated with highest response (P<0.001).
Conclusion: LEP rs7799039 gene had an impact on the clinical response, lipid profile and 
liver enzymes in AV patients treated with oral isotretinoin. LEP rs7799039 CC genotype is 
predicted to be the treatment candidate for 6 month oral isotretinoin.
Keywords: leptin, IGF-1, lipid, isotretinoin, liver enzymes, LEP, insulin-like growth factor-1

Introduction
Acne vulgaris (AV) is a chronic inflammatory disease that affects the pilosebaceous 
unit of the skin in vast majority of adolescents. It is a multifactorial disease with 
underlying altered keratinization, increased sebum secretion, colonization of 
Propionibacterium acnes, and dermal inflammation.1 AV is a common skin disease 
that affects approximately 9.4% of the world’s population with the highest prevalence 
in adolescents. It affects over 90% of males and 80% of females in all ethnic groups.2,3 

The prevalence of acne in adolescents and adults differs among countries and ethnic 
groups.4 In Egypt, 60% of female students in secondary school reported AV5 and high 
prevalence of acne among adolescent females was observed.2,5
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Although acne is linked to pubertal androgen surge at 
the beginning, it is more related to growth hormone and 
insulin-like growth factor-1 (IGF-1) during its course.6,7

IGF-1, a 7.5 kDa single chain polypeptide, is a major 
homeostatic regulator of many physiological, anabolic, 
and metabolic processes.8 IGF-1 exerts its comedogenic 
effect by stimulating the proliferation of sebaceous 
glands and lipogenesis through potentiation of adrenal 
androgen and peripheral androgen signaling at the 
receptor level.9,10

A positive correlation is observed between IGF-1 
level and sebum secretion which is reflected on sever-
ity of AV.6,11 IGF-1 increases expression of element- 
binding protein-1, which stimulates lipogenesis in 
sebocytes. IGF-1 transmits its lipogenic signal through 
activation of the phosphoinositide 3-kinase/Akt 
pathway.10,12

The adipose tissue is not only energy storage, but it 
also has endocrinological and immunological functions 
through the secretion of bioactive mediators called 
adipokines.13,14 One of these is Leptin (LEP), which is 
encoded by the LEP gene. It controls lipid and sugar 
metabolism, thus playing a vital role in energy consump-
tion and appetite pathway.15

LEP gene polymorphisms is associated with high risk 
of multiple disorders like metabolic syndrome16 and 
dyslipidemia.17 LEP is controlling energy homeostasis 
and there is a link between LEP and IGF-1.18

Isotretinoin (13-cis retinoic acid) is an effective oral 
therapy of AV with long-term remission19. Isotretinoin 
exerts anti-acne effects by reducing sebum and 
comedogenesis.20,21 However, it has many drawbacks 
that might limit its use including teratogenicity15 and 
mucocutaneous changes.22 Moreover, isotretinoin causes 
hyperlipidemia and elevated liver enzymes.23 In an 
attempt to reduce these side effects, low-dose regimens 
(0.5mg/kg/day) have been used. Many dermatologists sup-
port its use for treatment of lesser degrees of acne that 
produce scarring or psychological symptoms. Literature 
from international studies also suggests that low dose 
isotretinoin is useful for mild to moderate acne with less 
side-effects.24

We aimed to study the impact of LEP gene rs7799039 
polymorphism on lipid profile, liver enzymes, IGF-1 
alterations and the clinical response in AV patients. 
Therefore, an assessment of the safety and efficacy of 6 
month isotretinoin therapy would be evaluated.

Patients and Methods
Study Design
This was a cross-sectional case control study that was 
conducted at Dermatology Clinic, National Hepatology 
and Tropical Medicine Research Institute, Cairo, Egypt. 
The study was approved by the Research Ethics 
Committee for human subject research at National 
Hepatology and Tropical Medicine Research Institute 
(NHTMRI-IRB-19-2020).

Study Subjects
One hundred patients were included in this study. Patients 
to be included in the study should have the following 
criteria:

1. The age between 18 and 35 years.
2. Newly diagnosed acne patients with mild to severe 

acne (graded on basis of IGA).
3. Patients accepted to participate in the study.
4. Patients given only oral isotretinoin as acne 

treatment
5. Patient or guardian agreed to sign the written 

informed consent before starting treatment.

Patients were excluded from the study for any of the 
following reasons:

1. Liver or renal diseases.
2. History of active neoplasm
3. Recent major surgical operations
4. Alcohol abuse
5. Pregnancy or child-bearing age females without 

adequate contraception
6. Non-compliant patients

Data Collection
Clinical data were collected from patients’ files and 
patients’ interviews. The collected data included patient’s 
age, sex, body mass index (BMI), alcohol and any food 
supplement use, tobacco use and any other health condi-
tions. BMI was calculated from patient’s height and 
weight (kg/m2).

At baseline (before treatment) and after 6 months of 
treatment, all patients were assessed for BMI, aspartate 
transaminase (AST) and alanine aminotransferase (ALT), 
triglycerides (TG), high density lipoproteins (HDL), low 
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density lipoprotein (LDL), total cholesterol (TC) and 
IGF-1.

Investigator’s Global Assessment (IGA)25 was used for 
clinical evaluation of acne severity at base line and 6 
month after treatment by isotretinoin. Score 0 (clear): 
Residual hyperpigmentation and erythema may be present. 
Score 1 (Almost clear): A few scattered comedones and 
a few small papules. Score 2 (mild): Easily recognizable; 
less than half the face is involved, some comedones and 
some papules and pustules. Score 3 (moderate): More than 
half the face is involved, many comedones, papules and 
pustules. One nodule may be present. Score 4 (severe): 
Entire face is involved, covered with comedones, numer-
ous papules and pustules, and few nodules and cysts.

Study patients were categorized into 3 groups accord-
ing to LEP rs 7799039 genotypes. Groups A patients were 
CC genotype, group B patients were AC genotype and 
group 3 patients were AA genotype.

Drug Intervention
All patients received an oral dose of 0.5mg/kg Isotretinoin 
(Netlook®, Al Andalous pharma, Maadi, Cairo, Egypt) for 
6 months. All patients were followed up monthly for 
treatment compliance, liver enzymes and any intolerable 
side effects (headache or epistaxis). All patients were 
taught about the importance of treatment adherence in 
achieving maximum treatment benefit. Response to treat-
ment was checked by narrowing of facial pores and 
decrease in the shiny oily appearance of the skin. The 
efficacy was also assessed by the change (decrease) in 
the severity of acne at the end of six months according 
to the IGA.

Blood Sampling
Fifteen mL of venous blood were collected from each 
subject after overnight 12 hours fasting. Five milliliters 
were collected by vacutainer in plain tube and serum 
separation was performed immediately after the coagula-
tion by centrifugation for the biochemical measurement of 
ALT, AST, TC, TG, HDL and LDL.

Biochemical Analysis
Lipid Profile, Liver Function Tests and IGF-1
Lipid profile that included: TC, TG, HDL, LDL and liver 
function analysis of AST and ALT, were assessed by wet 
chemistry Bachman machine AU480 auto analyzer.

IGF-1 measurement was done by Eliza DRG® IGF- 
1600 ELISA (EIA-4140), DRG International, Inc., USA, 
according to the manufacture instructions.

DNA Extraction and Genotyping
For DNA extraction and detection of allelic discrimination 
of LEP gene polymorphism, 5 mL of blood was collected 
in EDTA tubes from each patient. The DNA extraction 
was carried out using QIA amp® DNA Blood Mini Kit 
(QIAGEN GmbH, Hilden, Germany) according to the 
manufacturer’s instructions.19 The concentration of the 
extracted DNA was measured using the Nano Drop® 

(ND-1000) Spectrophotometer (Nano Drop Technologies 
Inc., Washington, USA). The ratio of absorbance of 
extracted DNA at 260 /280 nm was 1.7–1.9.

Genotyping for LEP rs7799039 Single Nucleotide 
Polymorphism (SNP)
Genotyping of the LEP rs7799039 polymorphism Catalog 
number: 4351379 was carried out using real-time poly-
merase chain reaction with TaqMan® allelic discrimination 
assay software using (Applied Bio systems Step One TM 
Real Time PCR system Thermal Cycling Block, 
Singapore) and according to the manufacture instructions.

Statistical Evaluation
Data were analyzed using SPSS statistical software ver-
sion 23 (SPSS, Inc, IL, Chicago, USA). Quantitative data 
were expressed as mean± standard deviation (SD). 
Qualitative data were expressed as number and percentage. 
Chi square test was used for comparing qualitative data 
between groups. Paired samples t test was used for com-
paring parametric quantitative data between different times 
within the same group. Wilcoxon Signed rank test was 
used for comparing non-parametric quantitative data 
between the two times within the same group. One-way 
ANOVA test was used for comparing parametric quantita-
tive data between the three groups followed by the post 
hoc Tukey’s analysis which was used for comparing data 
between each two groups. Kruskal Wallis test was used for 
non-parametric quantitative data (expressed by median) 
between the three groups followed by Mann Whitney test 
for comparing data between each two groups. Significant 
level was at P value ≤0.05.

Results
At first, 150 patients were presented to the dermatology 
clinic. Fifty patients were excluded (20 patients were 
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receiving other treatment regimens, 2 patients had ele-
vated liver function tests, 8 refused to sign the written 
consent and 20 patients had missing data in their files). 
Therefore, 100 patients finally were included in the 
study.

The included 100 AV patients were divided into 3 
groups according to LEP rs7799039 gene polymorphism. 
Group A (rs7799039 CC) included 59 patients, Group 
B (rs7799039 AC) involved 26 patients and Group 
C (rs7799039 AA) comprised 15 patients.

Data in Table 1 indicates that no significant differences 
(P<0.05) were shown in any of patients’ clinical character-
istics or demographics. Moreover, there was no significant 
difference in the frequency of AV types between the 3 
genotypes (P = 0.637).

Table 2 shows the impact of LEP gene rs7799039 
genotypes on the biochemical parameters before and 
after 6 months of isotretinoin in AV patients. None of 
our patients had stopped the treatment due to intolerable 
side effects.

Fifty-four (91.5%) patients in group A responded to 
isotretinoin while 8 (30.8%) and 5 (33.3%) patients 
responded to isotretinoin in group B and C, respectively. 
Group A showed the highest response to isotretinoin fol-
lowed by group B and then group C.

TC levels had significant differences between the 3 
LEP genotypes at baseline and after isotretinoin treat-
ment (P<0.001). After treatment, the 3 genotypes 
showed significant difference (P< 0.001) in AST levels.

Patients of Group A are associated with significant 
lower level of AST (P<0.001) and TC (P<0.001) after 
treatment (Table 2).

After treatment, patients of groups A and B showed 
significant lower levels (P<0.05) of platelets, HDL and 
IGF when compared with baseline values. However, the 
same groups showed significant higher levels (P<0.05) of 
AST, ALT, TG, TC and LDL.

Tables 3 and 4 represent the data of patients in groups 1 
and 2, respectively. Table 3 shows a significant change 
(P<0.5) in all tested parameters and Table 4 shows 
a significant change in all parameters (p<0.05) except BMI 
(P>0.137) after 6 months of treatment with oral isotretinoin.

Table 5 shows significant lower levels of BMI, plate-
lets and HDL in group C, while there is a significant 
increase in ALT, TC, TG and LDL after treatment.

Discussion
Isotretinoin is a retinoid that is indicated in treatment of 
severe recalcitrant AV.26 Isotretinoin is a unique systemic 
therapy that mostly acts on all the major causes implicated 
in the pathogenesis of AV. It acts on cell-cycle progression, 
cellular differentiation, cell survival and apoptosis. Also, 
isotretinoin has anti-inflammatory properties with signifi-
cant effects in reducing sebum production and lowering 
incidence of Propionibacterium acnes infection.20,21,27

In previous studies, LEP genotypes had shown differ-
ent response to atorvastatin in diabetic patients28 and dis-
similar lipid profile in obese adults.29

Table 1 Patients’ Clinical Characteristics and Demographics (n = 100)

Parameter Leptin rs7799039 Genotypes P value

CC CA AA

N=59 N=26 N=15 Among 3 Groups CC vs CA CC vs AA CA vs AA

Age (years) Mean ± SD 25.4±5.8 25.2±7 22.6±4.2 0.273 0.993 0.252 0.377

Sex Male 17(28.8%) 7(26.9%) 7(46.7%) 0.417 0.858 0.223 0.199
Female 42(71.2%) 19(73.1%) 8(53.3%)

Smoking No 46(78%) 21(80.8%) 9(60%) 0.339 0.771 0.190 0.272
Yes 13(22%) 5(19.2%) 6(40%)

Type of acne Black head 27(45.8%) 15(57.7%) 10(66.7%) 0.637 0.638 0.363 0.894
Cyst 21(35.6%) 7(26.9%) 4(26.7%)

Papules 11(18.6%) 4(15.4%) 1(6.7%)

Duration (years) Median 7 10 5 0.534 0.379 0.606 0.327

IQR (3–24) (4–27) (3–12)

Note: P< 0.05 is considered significant. 
Abbreviation: IQR, interquartile range.
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The aim of the present study is to evaluate the impact of 
LEP rs7799039 gene polymorphism on response and bio-
chemical changes of liver enzymes, lipid profile, and IGF-1 
in Egyptian AV patients who received oral 0.5 mg/kg iso-
tretinoin for 6 months.

Patients’ assessment was done using IGA, which is 
a 5-point severity scale with a descriptive text.25 Our 
study has reported a decrease in the severity of acne at 
the end of 6 months according to the IGA. In accordance 
with our data, An American study had reported an 

improvement in IGA after 4 weeks of oral isotretinoin 
therapy which continued to improve through the 20 
weeks of study.30 Moreover, a recent retrospective study 
had reported an improvement in IGA after 2 month admin-
istration of oral isotretinoin and this study had expected 
approximately 4- to 5-fold improvements from baseline 
with a full course of isotretinoin.31

This study reported significant difference in treatment 
response between different LEP rs 7799039 genotypes. 
CC genotype showed the highest response followed by 

Table 2 The Impact of LEP Gene rs7799039 Genotypes on the Biochemical Parameters Before and After 6 Months of Isotretinoin in 
Acne Vulgaris Patients (n = 100)

Parameter CC CA AA P value

N=59 N=26 N=15 Among 3 Groups CC vs CA CC vs AA CA vs AA

Before treatment

AST (IU/l) Mean ± SD 22.3±5.9 22.4±5 24.1±7.9 0.571 0.996 0.550 0.659

ALT (IU/l) Mean ± SD 23±4.4 23.5±4.6 22.1±4.3 0.604 0.879 0.744 0.575

TC (mg/dl) Mean ± SD 172.9±23 173.7±23.9 214±30.2 <0.001* 0.990 <0.001* <0.001*

TG (mg/dl) Mean ± SD 149.8±25.4 147.4±24.4 152.5±24.4 0.817 0.912 0.928 0.806

HDL (mg/dl) Mean ± SD 43.7±8.2 44.6±8.3 45.4±8 0.754 0.894 0.766 0.953

LDL (mg/dl) Mean ± SD 120.2±16.2 118.7±15.2 119.3±23.8 0.927 0.925 0.981 0.993

Platelets (×103/mm3) Median IQR 300 (220–360) 220 (190–300) 300 (230–420) 0.134 0.198 0.215 0.060

IGF (nmol/l) Mean ± SD 23.6±5.1 24.9±4.9 23.3±5.6 0.505 0.535 0.979 0.608

After 6 months treatment

AST (IU/l) Mean ± SD 25.2±5.3 33.5±2.1 26.6±5.1 <0.001* <0.001* 0.559 <0.001*

ALT (IU/l) Mean ± SD 27±4.3 25.7±4.5 27.5±4.1 0.366 0.438 0.921 0.433

TC (mg/dl) Mean ± SD 189.4±29.4 192.9±32.4 269.7±53.3 <0.001* 0.900 <0.001* <0.001*

TG (mg/dl) Mean ± SD 172.6±33.8 166.7±29 176.1±27 0.616 0.710 0.925 0.636

HDL (mg/dl) Mean ± SD 41.9±9.4 42±10.2 43.9±7.8 0.766 0.999 0.754 0.814

LDL (mg/dl) Mean ± SD 129.1±21.6 128±20.2 128.3±26.3 0.973 0.974 0.991 0.999

Platelets (×103/mm3) Median IQR 207 (188–255) 200 (179.5–282) 226 (187–300) 0.697 0.947 0.363 0.597

IGF (nmol/l) Mean ± SD 20.7±3 21±2.5 20.9±2.4 0.893 0.884 0.984 0.980

Response Yes n(%) 54(91.5%) 8(30.8%) 5(33.3%) <0.001* <0.001* <0.001* 1

No n(%) 5(8.5%) 18(69.2%) 10(66.7%)

Headache No n(%) 28(47.5%) 12(46.2%) 7(46.7%) 0.993 0.912 0.956 0.975

yes n(%) 31(52.5%) 14(53.8%) 8(53.3%)

Epistatxis No n(%) 24(40.7%) 12(46.2%) 3(20%) 0.234 0.638 0.137 0.177

Yes n(%) 35(59.3%) 14(53.8%) 12(80%)

Note: *P< 0.05 is considered significant. 
Abbreviations: N, number of treated patients; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TC, total cholesterol; TG, triglycerides; HDL, high density 
lipoprotein; LDL, low density lipoprotein; IGF, insulin-like growth factor; n (%), number (percent).
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CA then AA. No previous studies had discussed the pre-
dictive effect of LEP rs 7799039 genotypes in efficacy of 
oral isotretinoin therapy in AV patients.

Regarding lipid profile in the present study, there was 
an increase of LDL, TC and TG, and a decrease of HDL in 
treated patients. These results coincides with a large meta- 
analysis review which concluded that oral isotretinoin was 
associated with a statistically significant change in 
Pennsylvanian patients’ lipid profile after administration 

of 40 mg/d or more of isotretinoin, for at least 4 weeks.32 

These changes should be followed up to avoid risk of 
hyperlipidemia and cardiovascular disorders associated 
with isotretinoin treatment.33,34

Regarding liver enzymes, this study concluded that AST 
and ALT levels had increased significantly after oral isotreti-
noin treatment. This is in agreement with an American retro-
spective study that reported an increase in AST and ALT levels 
of AV patients received a 3 month oral isotretinoin.23

Table 3 The Impact of LEP Gene rs7799039 Genotypes on Biochemical Parameters of Group a (rs7799039 CC) (n = 59)

Parameter Before After P value

N=59 N=59

BMI (kg/m2) Mean ± SD 25.7±3.5 25.6±3.2 0.265

AST (IU/l) Mean ± SD 22.3±5.9 25.2±5.3 <0.001*

ALT (IU/l) Mean ± SD 23±4.4 27±4.3 <0.001*

Platelets(×103/mm3) Median IQR 300 (220–360) 207 (188–255) <0.001*

IGF (nmol/l) Mean ± SD 23.6±5.1 20.7±3 <0.001*

TC (mg/dl) Mean ± SD 172.9±23 189.4±29.4 <0.001*

TG (mg/dl) Mean ± SD 149.8±25.4 172.6±33.8 <0.001*

HDL (mg/dl) Mean ± SD 43.7±8.2 41.9±9.4 <0.001*

LDL (mg/dl) Mean ± SD 120.2±16.2 129.1±21.6 <0.001*

Note: *P< 0.05 is considered significant. 
Abbreviations: N, number of treated patients; BMI, body mass index; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TC, total cholesterol; TG, 
triglycerides; HDL, high density lipoprotein; LDL, low density lipoprotein; IGF, insulin-like growth factor.

Table 4 The Impact of LEP Gene rs7799039 Genotypes on Biochemical Parameters of Group B (rs7799039 AC) (n = 26)

Parameter Before After P value

N=26 N=26

BMI (kg/m2) Mean ± SD 25.7±4.9 25.4±4.5 0.137

AST (IU/l) Mean ± SD 22.4±5 33.5±2.1 <0.001*

ALT (IU/l) Mean ± SD 23.5±4.6 25.7±4.5 0.004*

Platelets(×103/mm3) Median IQR 220 (190–300) 200 (179.5–282) 0.026*

IGF (nmol/l) Mean ± SD 24.9±4.9 21±2.5 <0.001*

TC (mg/dl) Mean ± SD 173.7±23.9 192.9±32.4 <0.001*

TG (mg/dl) Mean ± SD 147.4±24.4 166.7±29 <0.001*

HDL (mg/dl) Mean ± SD 44.6±8.3 42±10.2 0.004*

LDL (mg/dl) Mean ± SD 118.7±15.2 128±20.2 <0.001*

Note: *P< 0.05 is considered significant. 
Abbreviations: N, number of treated patients; BMI, body mass index; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TC, total cholesterol; TG, triglycerides; HDL, 
high density lipoprotein; LDL, low density lipoprotein; IGF, insulin-like growth factor.
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After treatment, Group A in this study (rs7799039 
CC) is associated with significant lower AST levels. 
On the contrary of our findings, a cross-sectional study 
had reported lower AST levels in LEP AA genotype in 
200 AV patients treated with oral isotretinoin for 1 
month.35 This controversary may be due to difference 
in patients’ ethnicity or difference in isotretinoin treat-
ment duration.

In this study, group A is associated with significant 
lower TC levels at baseline and after treatment. Our data 
is accordance with findings of a recent study which 
reported lower TC levels in LEP rs7799039 CC genotype 
in Jordanian AV patients who received 40 mg/day oral 
isotretinoin.35

Platelets count decreased significantly in the three 
groups of patients after treatment when compared with 
baseline data. However, no significant differences were 
observed between after treatment’s platelets level in the 3 
LEP genotypes. The present data are in accordance with 
a Turkish retrospective study that reported a decrease in 
platelet count in AV patients who received oral isotretinoin 
for 3 months and this was explained by bone marrow 
suppression effects of isotretinoin.36 On the other hand, 
isotretinoin had shown to increase platelets count in 70 AV 
patients with moderate to severe nodulo-cystic acne, who 
had therapeutic failure with topical remedies and 
tetracyclines.37 This controversy to our data may be due 
to different degree of severity of AV in the included 
patients.

IGF-1 has shown to affect androgen metabolism and 
lipogenesis.38 Additionally, IGF-1 has been shown to upre-
gulate inflammatory cytokines in various cells including 
immortalized sebocytes.39 A correlation between the 
severity of acne and the level of serum IGF-1 has also 
been reported.11 In this study we noted a decrease of IGF- 
1 in the treated groups A and B. The results agree with 
Karadag et al who have reported a decrease in IGF-1 after 
3 month of isotretinoin therapy in AV Turkish patients.38,39 

Moreover, An Egyptian study had reported similar results 
in female AV patients received 4 months treatment of oral 
isotretinoin.40 Till now, no researches had studied the 
impact of LEP rs 7799039 genotypes on IGF-1 in AV 
patients receiving oral isotretinoin.

In conclusion, response and lipid alterations associated 
with oral isotretinoin is correlated with genetic variations 
in LEP rs7799039. LEP rs7799039 CC genotype showed 
the highest response and lowest increase in AST and TC. 
CC and AC genotypes are associated with a significant 
decrease in IGF-1 in AV patients. Therefore, LEP 
rs7799039 CC genotype can be used as one of the selec-
tion criteria for eligible patients that would benefit from 
oral 6 month therapy of 0.5mg/kg isotretinoin.

Data Sharing Statement
All data generated or analyzed during this study are 
included in this article. Further enquiries can be directed 
to the corresponding author.

Table 5 The Impact of LEP Gene rs7799039 Genotypes on Biochemical Parameters of Group C (rs7799039 AA) (n = 15)

Parameter Before After P value

N=15 N=15

BMI (kg/m2) Mean ± SD 25.4±2.3 24.6±2.2 0.018*

AST (IU/l) Mean ± SD 24.1±7.9 26.6±5.1 0.242

ALT (IU/l) Mean ± SD 22.1±4.3 27.5±4.1 0.002*

Platelets(×103/mm3) Median IQR 300 (230–420) 226 (187–300) 0.016*

IGF (nmol/l) Mean ± SD 23.3±5.6 20.9±2.4 0.055

TC (mg/dl) Mean ± SD 214±30.2 269.7±53.3 <0.001*

TG (mg/dl) Mean ± SD 152.5±24.4 176.1±27 <0.001*

HDL (mg/dl) Mean ± SD 45.4±8 43.9±7.8 0.023*

LDL (mg/dl) Mean ± SD 119.3±23.8 128.3±26.3 <0.001*

Note: *P< 0.05 is considered significant. 
Abbreviations: N, number of treated patients; BMI, body mass index; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TC, total cholesterol; TG, 
triglycerides; HDL, high density lipoprotein; LDL, low density lipoprotein; IGF, insulin-like growth factor.
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