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Relation between Acne Vulgaris and Metabolic Syndrome in Males  
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Abstract  

Background:  Acne is a multifactorial and inflammatory  

disease of pilosebaceous follicles, which affects most adoles-
cents. Metabolic Syndrome (MetS) is a multiplex syndrome  

and has been reported to be associated with many dermatologic  

diseases, such as acne vulgaris.  

Aim of Study: Study the prevalence of MetS in post-
adolescent male patients with AV (aged >!20 years), and assess  
the relation between MetS and severity of AV in these patients.  

Patients and Methods:  A randomized case control study  
was conducted on 52 post adolescent male patients with acne  

and 52 patients (age and sex matched) as control. All patients  

were subjected to clinical assessment including: Evaluation  

of MetS components: (Body Mass Index (BMI) calculation:  
[Weight (kg) / height (m)

2
] & waist circumference) and  

estimation of biochemical parameters (fasting serum triglyc-
erides, HDL and fasting blood glucose). Dermatological  
evaluation was done for assessment of acne severity.  

Results:  MetS prevalence was statistically significant  
higher in AV patients (19.2%) compared to controls (5.8%).  

(x2
=4.37, p=0.037). There was a statistical significant  

relation between AV and risk of developing MetS as odds  
ratio was 3.9 (1.003 to 15.07), p=0.049. There was statisti-
cally insignificant relation between the severity of AV and  

MetS prevalence.  

Conclusion: MetS prevalence was higher in AV patients  
than in control and was more common in patients with severe  

acne. There was a statistical significant relation between AV  

and risk of developing MetS.  

Key Words:  Acne – Metabolic syndrome – Hyperinsulinemia  

– Body mass index.  

Introduction  

ACNE  is a multifactorial and inflammatory disease  
of pilosebaceous follicles, which affects most  

adolescents [1] . It is characterized by the formation  
of inflammatory and non inflammatory lesions in  
the form of comedones, papules, pustules and  
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nodules. It affects the skin of face, neck, upper  

part of the trunk and back [2] .  

Acne Vulgaris (AV) affects 9.4% of global  

population, making it the eighth most prevalent  
disease worldwide [3] . In Upper Egypt, the overall  
prevalence of AV among adolescents attending  

secondary schools in Sohag Province was about  
33.5% [4] .  

The pathogenesis of AV includes hormonal  

influences, follicular plugs, follicular hyperkerat-
inization, increased levels of sebum secretion,  
Propionibacterium acnes (P.acnes) colonization  

and inflammation [5] .  

Metabolic Syndrome (MetS) is a multiplex  
syndrome and its prevalence increases with age,  
racial and ethnic minorities being particularly  

affected [6] . In the USA, about 25% of the adult  
population with MetS, but in the Middle East  

region, it's of 15-60% [7] .  

MetS has been reported to be associated with  

many dermatologic diseases, such as psoriasis and  
acne vulgaris [8] .  

This syndrome arises from insulin resistance  
and abnormal adipose deposition and function.  
Insulin/Insulin-like Growth Factor 1 (IGF-1) re-
ceptors can be expressed by epidermal keratinoc-
ytes, and hyperinsulinaemia may lead to increased  

proliferation of basal keratinocytes within the  

follicular sebaceous unit duct, inducing failure of  

terminal differentiation of follicular corneocytes  

Abbreviations:  
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TGs  : Triglycerides. 
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: High Density Lipoproteins. 
FBG : Fasting Blood Glucose.  
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and thus actively participating in acne pathogenesis  

[9] .  

Another mechanism linking insulin resistance  
and acne development is aggravation of the mam-
malian target of rapamycin complex 1 (mTORC1)  

signaling pathway. Stimulation of the mTORC 1  
signaling pathway may be strongly associated with  

acne with increased body mass index, insulin re-
sistance, and early onset of menarche [10] .  

Patients and Methods  

After approval was obtained from the Research  

and Ethical Committee at Faculty of Medicine,  

Sohag University, a randomized case control study  

was conducted on 52 post adolescent male patients  

with acne and 52 age and sex matched patients as  

controls that were recruited from the patients who  

attended the Dermatology Outpatient Clinic at  

Sohag University Hospital between May 2018 and  
May 2019.  

Written informed consent was obtained from  
all the participants in the study after explanation  
of the nature of study. The diagnosis of acne was  

purely based on clinical examination.  

Inclusion criteria: Included:  
• Post adolescent male patients with AV (aged >_20  

years) (number=52).  

• Age matched healthy male patients as control  

who previously had not acne or treated with  
isotretenoin therapy in the previous year (number  

=52).  

Exclusion criteria: Included:  
Known dermatological diseases associated with  

MetS, previous or current treatment with isotretin-
oin, liver disorders, malignant tumor, thyroid dis-
orders, Cushing syndrome, acromegaly and medi-
cation (androgen or anti androgen therapy,  

antipsychotics, antidepressants and steroid therapy).  

•All patients in this study were subjected to clinical  

assessment including:  
• Medical history included: Personal history, family  

history of (AV, hypertension, DM and hyperlipi-
demia), history of acne (onset, course, duration  
and site of lesion), therapeutic history of previous  

treatment (acne, hypertension, DM and hyperli-
pidemia) and past history of chronic medical  
diseases.  

• Clinical examination was done and included:  

1- Complete general examination to exclude  
systemic causes of hyperinsulinemia.  

2- Evaluation of MetS components:  
• Body mass index (BMI) calculation: [Weight  

(kg) / height (m) 2].  

Weight and height were measured in light cloth-
ing without shoes, using calibrated instruments,  
and then BMI was computed. Generalobesity was  

defined as (BMI >_30kg/m2) [11] .  

• Waist circumference: WC was measured using a  
nonstretchable tape, placed horizontally midway  
between the inferior rib margin and the superior  

border of the iliac crest. Measurement was taken  
while the subject is standing after exhaling with  

the arms hanging freely. The tape measure was  
snug but did not cause compressions on the skin,  
as an indication of abdominal obesity.  

Dematological evaluation for acne grading:  
Patients with AV (n=52) were subdivided ran-

domly into four grades, each grade was containing  

(13 patients) [12] :  
-  Grade 1: Comedonal acne.  

-  Grade 2: Mild-moderate papulopustular acne.  

-  Grade 3: Severe papulopustular acne, moderate  
nodular acne.  

-  Grade 4: Severe nodular acne, conglobate acne.  

Laboratory investigations:  
Estimation of biochemical parameters (fasting  

serum triglycerides, HDL and FBG) was performed  
by using Phtometer 5010.  

Diagnosis of MetS:  
According to Joint Interim Statement (JIS):  

Harmonized Definition between (IDF and the  

NCEP-ATP III): Comprising five equal criteria.  

Once more, presence of at least three was nec-
essary and sufficient for MetS diagnosis  [13] :  
• Central obesity: (Defined as waist circumference  

with ethnicity-specific values 100.5cm, 96.25cm  
in males and in females respectively).  

• Raised triglycerides: >150mg/dL (1.7mmol/L),  

or specific treatment for this lipid abnormality.  

• Reduced HDL cholesterol: <40mg/dL (1.03  
mmol/L) in males, in females <50mg/dL (1.29  

mmol/L), or specific treatment for this lipid  

abnormality.  

• Raised blood pressure (BP): Systolic BP >130  
or diastolic BP >85mmHg, or treatment of previ-
ously diagnosed hypertension.  

• (FBG): >1 00mg/dL (5.6mmol/L), or previously  

diagnosed type 2 diabetes.  
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Statistical analysis:  

Statistical analysis was carried out using SPSS  

statistics software version 23. Qualitative variables  
were presented as frequencies and percentages and  

compared by using chi-square test. Quantitative  
variables were presented as means ±  Standard  
Deviation (SD) and were compared by independent  

student t-test. Regression analysis and correlations  
between different variables will be performed when  
indicated. Odds ratio was used. The test was con-
sidered significant when p-value <0 .05.  

Results  

This study was conducted on 52 post adolescent  
male patients with acne and 52 age and sex matched  
patients as control. We found the mean age of cases  

was 23.46±3.12 while in control group was 24.88 ±  
5.04 years. Out of 52 cases, 23 (44.2%) were  

residents of urban areas, while out of 52 control,  

20 (38.5%) were residents of urban areas. As regard  

occupation 18/52 (34.6%) of cases and 17/52  
(32.6%) of control were workers and 13/52 (25%)  
of both groups were students, p=0.993. The family  
history of acne was found higher in cases than in  
controls (55.7% vs. 5.8%) respectively. There was  

statistically significant difference between both  

groups as regard family history of acne, DM and  
hypertension as  p=0.0001. There was statistically  
significant relation between AV and smoking, p=  
0.002. (75%) of patients with AV versus (28.9%)  

in control group were smokers. There was statisti-
cally significant relation between the severity of  

smoking and development of AV as p=0.0001,  
(58.8%) of cases versus one patient (6.6%) in  

control were heavy smokers (Table 1).  

Face was the most common site of lesions in  

acne patients, it was detected in 65.4%. The disease  
was of gradual onset in 88.5% & progressive course  

in 50% as shown in (Table 2) & Fig. (1).  

The mean (±  SD) of weight was higher in cases  
(83.65± 12.04 than in control (76.23 ± 13.3). The  
BMI was also higher in cases (29.9 ±4.5) than in  
control (26.4±4.1). The mean waist circumference  

was (99.08± 11.49) in cases versus (93.6 ± 12.22)  
in control. The mean of SBP & DBP in cases were  
(125.29± 14.73 & 81.98± 11.30) versus (109.42 ±  
16.85 & 68.8± 16.15) in control.  

As regard laboratory investigations, the mean  

(±  SD) of FBG level was higher in cases (96.54 ±  
21.061) than in control (87.23 ± 13.67) which was  
of statistical significant difference between both  

groups as p-value=0.025. The mean HDL was  
lower in cases (39.42 ±8.15) than (44.60±8.85) in  

control. Mean of TGS level was higher in cases  

(120.50±46.49) vs. (105.85 ±49.68) in control  
(Table 3).  

There was a statistical significant difference  
between MetS prevalence in AV patients compared  

to controls. MetS was detected in 19.2% in cases  

versus 5.8% in control group, ( χ 2
=4.37, p=0.037)  

as shown in Fig. (2). There was a statistical sig-
nificant relation between acne vulgaris and risk  

of developing metabolic syndrome as odds ratio  

was 3.9 (1.003 to 15.07), p=0.049 as shown in  
(Table 4).  

We found that 66.7% of cases with MetS were  

heavy smokers, MCP=0.57 and 85.7% of cases  

with MetS had positive family history of acne  

vulgaris, p-value=0.65. According to acne vulgaris  
grading, MetS was more common in patients with  

grade (3 & 4) as it represented (30%) in each grade  

and MCP=0.41 as illustrated in (Table 5).  

Table (1): Comparison between cases and control according  

to socio-demographic characteristics, special habits  

and family history.  

Cases  
(N=52)  

Controls  
(N=52)  

Test of  
significance  

(p) 
 No.  %  No.  %  

Age (years):  
Mean ±  SD  

Residence:  

23.46±3.12  24.88±5.04  0.087  

Rural  13  25  14  26.9  p=1.0  
Sub Urban  16  30.8  18  34.6  
Urban  23  44.2  20  38.5  

Occupation:  
Out of work  8  15.4  7  13.5  p=0.993  
Employee  5  9.6  6  11.5  
Farmer  8  15.4  9  17.3  
Worker  18  34.6  17  32.7  
Student  13  25  13  25  

Marital status:  
Single  40  76.9  30  57.7  0.037*  
Married  12  23.1  22  42.3  

Smoking:  
Non smoker  13  25  37  71.2  0.002*  
Cigarette smoker  34  65.4  11  21.2  
Other  5  9.6  4  7.7  

#Smoking index:  

Mild  2  5.9  10  66.7  0.0001 *  
Moderate  12  35.3  4  26.7  
Heavy  20  58.8  1  6.6  

Family history:  
No  11  21.2  38  73  0.0001 *  
Acne  29  55.7  3  5.8  
DM & HTN  12  23.1  11  21.2 

: Monte Carlo Test. 
: Chisquare test. 
: Independent t-test. 
: Statistical significance; Man-Whitney U-test.  

MCP  
χ

2 
 

t  
*  
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Fig. (1): The sites of lesions in acne vulgaris patients.  

19.2%  65.4%  
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Table (2): Clinical presentation of acne vulgaris among cases.  

No.  %  

Course:  
Progressive  26  50  
Regressive  9  17.3  
Stationary  6  11.5  
Intermittent  11  21.2  

Previous treatment:  
Topical  27  51.9  
Topical & systematic  25  48.1  

Mixed sites  Face  

Table (3): Comparison between cases and controls as regards  
general examinations & lab investigations.  

Cases  
(N=52)  

Controls  
(N=52)  

p- 
value  

General examination:  
• Weight (Kg):  

Mean ±  SD  83.65± 12.04  76.23± 13.3  0.17  

• Height (Cm):  
Mean ±  SD  168.8.8±6.9  169.9±6.9  41  

• BMI (Kg/Cm
2
):  

Mean ±  SD  29.9±4.5  26.4±4.1  0.06  

Criteria's of Metabolic  
Syndrome:  
• Waist circumference  

(>100.5cm):  
Mean ±  SD  99.08± 11.49  93 .6±12.22  0.5  

• Systolic Blood Pressure  
(≥ 130mmHg):  
Mean ±  SD  125.29± 14.73  109.42± 16.85  0.84  

• Diastolic Blood Pressure  
(≥85mmHg):  
Mean ±  SD  81.98± 11.30  68.8± 16.15  0.78  

• FBG (≥100mg/dl):  
Mean ±  SD  96.54±21.061  87.23± 13.67  0.025  

• HDL (<40mg/dl):  
Mean ±  SD  39.42±8.15  44.60±8.85  0.48  

• TGS (≥150mg/dl):  
Mean ±  SD  120.50±46.49  105.85±49.68  0.68  

Table (4): Relation between AV and risk of developing MetS.  

Odds Ratio (95%CI) p-value  

Metabolic syndrome 3.9 (1.003 to 15.07) 0.049*  

Metabolic syndrome  

Fig. (2): Prevalence of Mets in post-adolescent male patients  

with AV.  

Table (5): Relation between (family history, smoking index  
and acne severity) in acne patients and MetS.  

Metabolic syndrome  

Family  
history  
for acne  

Positive  
(N=7)  

Negative  
(N=33)  

Test of  
significance  

(p) 
 

No. %  No. %  

Positive  6 85.7  23 69.7  (χ
2

=0.74,  
Negative  1 14.3  10 30.3  p=0.65)  

Smoking  
index  

Positive  
(N=6)  

Negative  
(N=28)  

Test of  
significance  

No. %  No. %  
(p) 

 

Mild  1 16.7  1 3.6  (MCp=0.57)  
Moderate  1 16.7  11 39.3  
Heavy  4 66.7  16 57.1  

Grading of  
acne vulgaris  

Positive  
(N=10)  

Negative  
(N=42)  

Test of  
significance  

No. %  No. %  
(p)  

Grade 1  2 20  11 26.2  (MCp=0.41)  
Grade 2  2 20  12 28.6  
Grade 3  3 30  10 23.8  
Grade 4  3 30  9 21.4  

Discussion  

Acne is a multifactorial and inflammatory dis-
ease of pilosebaceous follicles, which affects most  

adolescents. MetS has been reported to be associ-
ated with many dermatologic diseases, such as  

acne vulgaris [8] .  

In the current study, we found that the mean  

age was (23.46±3.12) in cases and (24.88 ±5.04)  
years in control group. Acne was more common  

in urban areas than in suburban areas (44.2% versus  

30.8% respectively), which was similar to Al Hus-
sein et al., [14]  who found that the majority of acne  

group (60%) of patients were living in urban areas.  
This could be explained by modern life style in  

urban areas which is usually correlated with a  
westernized diet consisting mainly of high glycemic  
load food and environmental pollution.  

Negative  
80.8%  

Positive  
19.2%  
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In this study, 75% of cases and 28.9% of con-
trols were smokers and MCp=0.002. (58.8%) of  
cases and (6.6%) of controls were heavy smokers  

and the difference between the two groups was  

highly statistically significant as MCp=0.0001,  
which was similar to Al Hussein et al., [14]  who  
reported that there was a significant relation be-
tween AV and smoking as it was more common in  
cases 62.86% than in controls 37.18%.  

This could be explained by that cigarette smok-
ing produced alteration in sebum composition.  
Squalene is particularly important lipid of human  

sebum because its peroxides have a hyperprolifer-
ative effect on keratinocytes. There is an increase  

in squalene peroxide in the sebum of smokers [15] .  
Cigarette smoke changes sebum composition  

through the production of Reactive Oxygen Species  

(ROS) [16] .  

In our study, the family history of AV was  
detected in (55.7% cases versus 5.8% controls)  

which was highly statistically significant as MCp=  
0.000 1, which was in agreement with Abo El-Fetoh  
et al., [17]  who found positive family history of AV  

in 46.7% of cases and Al-Hussein et al., [14]  also  
reported that the family history of acne was more  

frequent among cases 57.14%, than control 21.79%.  

According to Zaenglein [18]  who detected that  
the predisposition to acne for specific individuals  
is likely explained by a genetic component. It is  
thought to be the primary cause of acne in 80% of  
cases.  

We found in our study that the face was the  

most common site of lesions in acne patients which  

was detected in 65.4% of cases, that was in agree-
ment with Abo El-Fetoh et al., [17]  who found that  
the face was the most common site, which was  
detected in 67.3% of acne patients. We observed  
that AV was of gradual onset in 88.5% and pro-
gressive course in 50% of patients.  

In the present work, MetS was detected in  
higher percentage in cases group than in control  

group (19.2% vs. 5.8% respectively) and there was  

a statistical significant association between MetS  
in post-adolescent male patients and AV as p-value  
=0.037, this was in agreement with Del Prete et  

al., [19]  who detected that the prevalence of MetS  
was higher in acne group than in control group  

(36% vs. 0%). The higher prevalence of MetS in  

previous study because the sample size is too small  
(22 cases, 22 control). Nagpal et al., [20]  found  
that the prevalence of MetS in patients with acne  

was higher than in controls (17% vs. 9%).  

In our study, there was a statistical significant  
relation between AV in post adolescent male pa-
tients and risk of developing MetS as odds ratio=  
(3.9) which was statistically significant as p=0.049.  

The mean (±  SD) of weight was higher in cases  
(83.65± 12.04kg) than in control (76.23 ± 13.3kg).  
The BMI also was higher in cases (29.9 ±4.5) than  
in control (26.4±4.1) which was similar to Del  
Prete et al., [19]  who provided evidence that young  
Italian males with acne had a high BMI. In our  

study also waist circumference was larger in cases  

(99.08± 11.49cm) than in control (93.6 ± 12.22cm).  

In current study, there was no statistically sig-
nificant difference between the two groups as  

regard the mean (±  SD) of weight, BMI and waist  
circumference, which was in agreement with an  
Egyptian study in Zagazig was done by Abdelmaw-
la et al., [21]  who observed no statistically signifi-
cant differences between acne cases and control  

regarding weight, height and BMI.  

The mean (±  SD) of FBG level was higher in  
cases (96.54±21.061) than in control (87.23 ± 13.67)  
which was of statistically significant difference  

between both groups as p-value=0.025, that was  
similar to Nagpal et al., [20]  and Hussain et al., [22]  
who found that, the mean FBG level was signifi-
cantly higher in acne cases than control.  

But Abdelmawla et al., [21]  reported that, no  
significant difference between AV patients and  

control group as regard FBG. Del Prete et al., [19]  
and Emiro˘glu et al., [23]  suggested that insulin  
resistance had some role to play in the pathological  
sequel of the acne.  

In current study, we found that the difference  
between two groups as regard the mean of TGs  

level was higher in cases (120.50 ±46.49) than in  
control (105.85 ±49.68) and HDL was lower in  
cases (39.42±8.15) than in control (44.60 ±8.85).  
The difference between both groups as regard TGs  

and HDL wasn't statistically significant as p-value=  
(0.68 and 0.48 respectively), which was similar to  

El-Akawi et al., [24]  who reported that the level of  

TGs in acne wasn't significantly different between  

cases and control but alterations were restricted to  

HDL levels which significantly decreased in cases.  

In this study, systolic blood pressure & diastolic  
blood pressure in cases were higher than in control  
(125.29± 14.73) & (81.98 ± 11.30) vs. (109.42 ±  
16.85) & (68.8 ± 16.15), but without statistical  
significance, which was similar to Nagpal et al.,  

[20] who documented that the patients presenting  
with acne had higher systolic as well as diastolic  
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blood pressures. Hussain et al., [22]  observed that  
the diastolic blood pressure was seen to be lower  

in the acne patients as compared to that of controls,  

who concluded that the adolescent patients with  
acne had greater risk of developing hypertension.  

In the current study, MetS was more common  
in patients with AV grade 3 and 4, it was (30%)  
for each grade respectively. But there was no  

statistical significant relation between MetS and  
severity of AV in post-adolescent male patients,  
which was similar to Nagpal et al., [20]  and Roth  
et al., [25] who reported that the prevalence of  

metabolic syndrome was higher in severe cases of  

AV.  

There was no statistical significant relation  

between MetS in post-adolescent male patients  
with AV and family history of AV in our study,  
however it was detected in (85.7%) of cases. Fauser  

et al., [26]  reported that the increase of androgen  

levels, insulin secretion as well as dyslipidemia in  

cases of MetS are under genetic control and has  
been established to have positive family history  

of MetS.  

In current study, there was no statistical signif-
icant relation between MetS in post-adolescent  
male patients with AV and severity of smoking,  
but (66.7%) of cases were heavy smokers. Balhara  

[27]  reported that there was a positive correlation  

between smoking and MetS and it played a role in  
emergence of various components of MetS and  

hence could lead to occurrence and progression of  

MetS.  

We concluded in our study that metabolic syn-
drome prevalence was statistically significant  

higher in acne vulgaris patients compared to control.  
MetS was more common in patients with severe  

acne.  

Application of this observation in every day in  

dermatology clinical practice means that a higher  

level of care should be applied in AV patients with  

close monitoring and frequent follow-up of each  

individual parameter of MetS to detect any early  

abnormalities especially in acne patients with  

positive family history of acne vulgaris.  
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