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ABSTRACT
Introduction: Acne vulgaris (AV) is long-lasting inflammatory illness of pilosebaceous unit and is clinically 
characterized by seborrhea and open and closed comedones, and in the severe cases, papules, pustules, 
nodules, deep pustules, and pseudocysts. The situation starts after adolescence and is a common skin 
disorder in adolescents and young grown person. Aim: The aim of this study was to evaluate the relation 
between testosterone levels and the states of AV among unmarried women. Materials and Methods: This 
study was conducted on 52 unmarried women, from which 26 women were with AV and 26 were used 
as control (age ranges were from 14 to 36 years). The patients were divided into three groups according 
to the severity of AV (sever, moderate, and mild). Results: Serum testosterone was significantly higher 
(P < 0.05) in severe and moderate acne patients, while the serum testosterone level shows no significant 
difference in females with mild acne disease when compared with that of female control group (P ˃  0.05). 
Conclusion: The conclusion of the study found a significant association between serum testosterone and 
severity of AV, and there was no correlation between the severity of AV and patients ages.
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INTRODUCTION

Acne vulgaris (AV) is long-lasting inflammatory 
illness of pilosebaceous unit and is clinically 
characterized by seborrhea, open and closed 
comedones, papules, and pustules, and in severe 
cases nodules, deep pustules and pseudocysts. The 
situation starts after adolescence and is a common 
skin disorder in adolescents and young grown 
person.[1] Acne is the most common illness of the 
skin which affects 20–90% of all adolescents, with 
spontaneous resolution, in most cases, in late teens 
or early twenties.[1-3] It occurs predominantly on 
the face and to a lesser extent, and on the neck back 
and chest,[2-4] it is also on shoulders and arms.[5] 
It is marked by the blackheads papules, pustules, 
and nodules and scarring also; the etiology of AV 
was multifactorial, including genetic, hormonal, 
and bacteria. The cause of acne is still not fully 

understood. However, there are four main factors 
that cause the formation of lesions in acne:[6] 
Increased sebum production by the sebaceous 
glands, of which androgen has an important 
role;[7] follicles hyperkeratinization, which causes 
an enlargement of microcomedone leading to 
blackheads formation;[8] colonization of the follicle 
by anaerobic bacteria propionibacterium acnes; 
and inflammatory reactions.[9] Each inflammation 
was preceeded by the hyperkeratinization of 
follicles. Current therapies target the four factors 
above to control recurrence and long-term care.[7-9] 
AV has a possible correlation between polycystic 
ovary syndrome and androgenism in females. 
Acne develops earlier in females than in males, 
and it often reflects early puberty. AV is an 
inflammatory disease of pilosebaceous glands. 
Severity of disease changes from one individual 
to other.[10] Although excess sebum production is 
considered prerequisite for the development of 
acne, other factors involved in the pathogenesis 
include hypercornification of the pilosebaceous 
duct colonization of pilosebaceous duct with 
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propionibacterium acnes and local release 
of inflammatory mediators.[11] Acne subjects 
not merely excrete more sebum, the secretion 
rates have been seen to correlate well with the 
severity of acne.[12] Androgens (total testosterone, 
androstenedione, and dehydroepiandrosterone 
sulfate) are involved in the development of 
acne.[13] The skin is a typical target tissue for 
androgens and testosterone, a major androgen 
in human blood that stimulates many metabolic 
processes in the epithelium of sebaceous 
gland.[14] Raised androgen levels (testosterone, 
androstenedione, dehydroepiandrosterone, and 
dehydroepiandrosterone sulfate) in women with 
acne have been repeatedly demonstrated in many 
studies. Androgens enhance the sebum, production, 
and follicular keratosis that plays the key role in the 
etiology of acne,[15] whereas androgens participate 
in this process by inducing, in androgen-
sensitive body sites, the transformation of thin, 
non-pigmented vellus hair to coarse, pigmented 
terminal hair which are under the influence of 
the androgens.[16] The aim of this study was to 
evaluate the relation between testosterone levels 
and the states of AV in unmarried women.

MATERIALS AND METHODS

This study was conducted on 52 unmarried 
women, from which 26 women were with AV 
and 26 were used as control. Their age range was 
from 14 to 36 years. The patients were divided 
into three groups according to the severity of AV 
(severe, moderate, and mild), and patients who 
consume high energy diet or taking drugs, and 
those suffering from diseases during the study 
period were excluded from the study. This study 
was performed at Al-Shati region (in the period 
extended from April to October 2015). Blood 
samples were collected from all contributors in 
tubes without anticoagulant. Serum was separated 
by centrifugation of the blood samples at 3000 
round per minute for 5 min and serum samples 
were kept at −20°C until used. The analysis for 
testosterone was performed according to the 
standard methods as in the sheet enclosed with the 
kit. The commercial kits used in this study were 
a product of General Biologicals Corporation 
company.[17] The analysis was carried out with 
ELISA model A2 (2003), Italy. Minitab and Excel 
programs version 11 were used for statistical 

analysis and graphic presentation. The paired 
t-test and ANOVA were used to compare between 
the patients and control. P < 0.05 was considered 
as statistically significant.

RESULTS

Table 1 and Figure 1, shown mean ± standard 
deviation  of testosterone levels in the serum of 
control and patients groups, the level of severe 
group was 4.2 ± 0.98, the moderate group level 
was 3.0 ± 1.32 and the mild group level was 
1.0 ± 1.66. Serum testosterone was significantly 
higher in severe and moderate acne patients, these 
levels were highly significant compared with that 
of control group (P < 0.05), whereas the serum 
testosterone levels in females with mild acne 
vulgaris, show no significant difference when 
compared with that of the  females control group 
(P ˃ 0.05), as shown in the Table 2 and Figure 2.
Table 2 and Figure 2 show the number of patients 
and control, twenty-six for each group (patients 
and control), and the levels of testosterone of 
patients and control were 2.7 ± 1.84 and 1.7 ± 1.13, 
respectively. It showed statistically significantly 
difference when compared with control (P < 0.05).
Table 3 shows the number of patients and their age 

Figure 1: Testosterone levels for severe, moderate, and 
mild in acne vulgaris patients and control

Figure 2: The mean ± standard deviation. Serum levels of 
testosterone in female patients and control
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range according to the severity of AV, the number 
and average range of patient with severe AV were 
8 and 18–32, respectively, whereas the number 
and average range of patients with moderate 
AV were 10 and 15–36, respectively, while the 
patients with mild AV, their number and average 
range were 8 and 14–27, respectively. Whereas, 
the mean ± standard deviation of testosterone 
level for patients with severe AV was 4.2 ± 0.98, 
and mean ± standard deviation of testosterone for 
patients with moderate and mild with AV was 2.9 
± 1.32 and 1.0 ± 1.66, respectively.

DISCUSSION

AV is a common disorder of the pilosebaceous 
follicles that affect the skin of the face, neck, upper 
part of the trunk, and back. Non-inflammatory and 
inflammatory acne lesions consist of open and/or 
closed comedones, papules, pustules, and nodules 
(preliminary evidence for Vitamin D deficiency 
in nodulocystic acne). It affects 85% of teenagers 
and 50% of persons between the ages of 20 and 
30 years.[18] The results of this study show a three 
distinct groups of AV: Mild, moderate, and severe, 
serum testosterone was significantly higher 
in severe acne and in moderate acne patients, 
research by Lawrence et al.[19] mentioned that 

free and total testosterone levels on plasma are 
significantly increased on the female with AV, and 
this finding was in agreement with the results of 
this study. Testosterone is the major androgen in 
human blood that encourages many metabolic 
processes in the epithelium of sebaceous gland,[13] 
and raised testosterone levels in women with 
AV have been reported in many studies.[12] The 
findings of this investigation were consistent with 
these reports, whereas the women with AV have 
elevated levels of testosterone, since androgen 
provocation sebum production and it’s excretion 
ability will result in the amassing of sebum in the 
definite sites of the body as described by Gollnick 
and Cunliffe[19] and Baumann;[20] this may explain 
the severity of AV, in the current study. Many 
factors such as uncontrolled diet, stress, hormonal 
factors such as menstrual abnormalities, exposure 
to ultraviolet light, trauma, smoking, and family 
history are likely to have an effect on the levels of 
pro-inflammatory cytokines, are factors aggravate 
the status of the AV which may lead to increase 
severity of clinical feature.[17] According to the 
results of this study, the severity of AV can be at 
any age, and from the beginning of puberty till 
later of reproductive age, these results can indicate 
that AV depends on the levels of testosterone, 
rather than the age. The high testosterone levels 
in the women with AV have been repeatedly 
demonstrated in many studies.[14] Polycystic 
ovarian syndrome affects 5–10% of the women in 
the reproductive age, and this complaint which is 
one of the most widespread disorders in women is 
recognized by high androgen levels.[21] Many of the 
women over 30 years in this study group may be 
suffering from polycystic ovary syndrome, which 
may be the cause of high testosterone levels. Uses 
of isotretinoin, an artificial optional of Vitamin 
A, is known to decrease the sebaceous secretions, 
and hence, it is used to prevent acne formation 
during adolescence, this may be explain decrease 
of acne formation in the mild group, since many 
of the patients uses this drugs.[22] In conclusion, 

Table 1: Testosterone levels for severe, moderate, and mild in acne vulgaris patients and control
Female Testosterone (ng/ml)

Severe Moderate Mild
n M±SD P n M±SD P n M±SD P

Patients 8 4.2±0.98 0.00 10 3.0±1.32 0.01 8 1.0±1.66 0.26

Control 26 1.7±1.13 26 1.7±1.13 26 1.7±1.13
M: Mean, SD: Standard deviation

Table 2: The M±SD. Serum levels of testosterone in 
female patients and control
Female Testosterone (ng/ml)

n M±SD P-value
Patients 26 2.7±1.84 0.02

Control 26 1.7±1.13
M: Mean, SD: Standard deviation

Table 3: Distribution of the severity of AV by age
Severity of AV Severe  

(n=8)
Moderate  

(n=10)
Mild  
(n=8)

Age range (year) 18–32 15–36 14–27

Testosterone (ng/ml) 4.2±0.098 2.9±1.32 1.0±1.66
AV: Acne vulgaris
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the study found a significant association between 
serum testosterone and severity of AV and there 
was no correlation between the severity of AV and 
patients ages.
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