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ABSTRACT

Background: Acne vulgaris is a chronic disease with a multifactorial pathogenesis. Speculative data has been shown
concerning acne vulgaris and hormones, obesity, inflammatory, metabolic disorders. Aims: Our study aimed to evaluate
hormone levels, inflammatory, metabolic parameters of patients with acne vulgaris. Materials and Methods: 136(male/
female:42/94) participants including 68 patients and 68 age and sex-matched controls were enrolled retrospectively.
Age, gender, height, weight, body mass index (BMLI), systolic (SBP) and diastolic (DBP) blood pressure, serum lipid
profile (SLP), fasting blood sugar (I'BS), C-reactive protein (CRP) and red cell distribution width (RDW) parameters
were evaluated for patients and controls. Patients were questioned about the type and duration of acne, previous
treatments, presence of acne vulgaris and other types of acne in first-degree relatives. Females(47patients,47controls)
were evaluated for follicle-stimulating hormone (FSH), luteinizing hormone (LI1), progesterone (PRO), estradiol
(EST), prolactin (PRL) and total testosterone (TT) levels collected on the early follicular phase of menstruative cycle.
Results: There was no statistically significant difference between patients and controls regarding BMI, SBP, DBP,
SLP, FBS, CRP, RDW parameters (all p values>0.05). Moreover, serum FSH, LH, PRO, PRL, T'T levels showed no
statistically significant difference between female patients and female controls (all p values>0.05). Ilowever, female
patients had statistically significant lower levels of serum EST than female controls. Conclusion: Low serum EST
levels can be observed in female acne patients. FFurther investigation is required to define the association between
serum EST and acne. This may also bring a new approach to the treatment of female acne vulgaris by estrogen

containing hormone therapies.
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INTRODUCTION

Acne vulgaris is one of the most common skin
diseases affecting the pilosebaceous unit [1].
Multifactorial pathogenesis of acne vulgaris includes
inflammation [2,3], dietary intake [4-6], hormones[7-9],
especially androgens [2,3], metabolic imbalances,
insulin resistance and obesity [10,11,12]. Genetic
background [13] is also accepted to play a role in
the pathogenesis of acne. Despite several studies on
acne pathogenesis, possible relationships between
predisposing and aggrevating factors are poorly

understood. Recently, acne is suggested as a visible
indicator of systemically exaggerated mammalian
target of rapamycin complex 1 (mTORCI) signaling.
mTORCI is a protein complex which plays a crucial
role in protein and lipid synthesis, cell growth
and proliferation [14]. In acne vulgaris, metabolic
deviation due to increased mTORCI signal pathway
occurs resulting in mTORC]1-driven diseases, such as
obesity, arterial hypertension, insulin resistance, type 2
diabetes mellitus, and even cancer and Alzheimer’s
disease [12,15].
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A probable association between acne and inflammation
has long been postulated. Propionibacterium acnes
(P. acnes), which is a bacteria involved in the
pathogenesis of acne, can induce IL-1, IL-§, TNF-a
leading to subsequent secretion of high amounts of
CRP from the liver [16,17]. Thus, locally increased
levels of inflammatory cytokines may lead to elevation
of serum CRP levels. RDW is also an inflammatory
biomarker which shows correlation with CRP. It is
an independent risk factor in patients with coronary
artery disease and heart failure probably reflecting an
underlying chronic inflammation [18]; however, the
link between acne and RDW remains uncertain.

Studies are able to show certain effects of BMI on
acne vulgaris development and dietary interventions
are proposed to play a role in the management of
acne [19]. High-glycemic index diets play a role in
the induction and exacerbation of acne contributing
to overstimulation of sebum production, P. acnes
overgrowth, biofilm formation while low-glycemic index
diets reduce the severity of acne [5]. Furthermore, one
of the diseases that particularly shows strong relation
between BMI and acne is polycystic ovary syndrome
(PCOS). Weight loss in PCOS patients is suggested
as an cffective method of restoring ovulation and
menstruation by reducing androgen levels and thereby
improving ovarian function. These effects are related to
reduction of insulin levels and improvement of insulin
resistance and thereby decreasing acne severity [20,21].

Human sebum is composed of triglycerides, diglycerides,
free fatty acids, wax esters, squalene with some
cholesterol and cholesterol esters [22]. Changes in the
lipid content of sebum and increased sebum production
have a role in the development of acne [23]. Whether
serum lipids are elevated in patients with acne or not
is still a matter of debate. The role of androgens in
acne pathogenesis is evident, increase in androgen
levels during puberty stimulates sebum production,
increases size of the sebaceous glands, stimulates
keratinocyte proliferation in sebaceous gland duct and
acro-infundibulum|2]. Testosterone, an androgenic
hormone, is converted to its more potent form called
dihydrotestosterone (DHT) through the action of
the enzyme Sa-reductase (5-ARD) causing an excess
production of sebum [20]. Although the pathogenesis
of acne is closely related with androgens, androgen
levels were within normal ranges in many patients [24].
There is limited data about androgenic (testosterone)
and non-androgenic hormones (FSH, LH, PRO,
EST, PRL) on acne. FSH and LH which are secreted
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by the anterior pituitary gland stimulate gonads for
androgen secretion. Especially, PCOS patients who
have increased LH/FSH ratio have acne as a common
clinical comorbidity [20]. Estrogens have several effects
on sebum such as decrease in sebaceous gland sizes and
sebum production in high doses [25,26]. Progesterone
inhibits the activity of 5-ARD and prevents conversion
of testosterone into DHT that probably help reducing
sebaceous gland activity. Prolactin which is a hormone
mainly involved in the milk production also increases
the activity of 5-ARD.

The aim of the present study was to evaluate hormone
levels, inflammatory and metabolic parameters of
acne vulgaris patients. For this aim, age and gender
characteristics, anthropometric measurements
(height, weight and BMI), SBP and DBP, laboratory
parameters of SLP, FBS, CRP, RDW were evaluated in
all participants. Acne vulgaris type, duration of acne,
previous acne treatments, presence of acne vulgaris
and other types of acne In first-degree relatives were
recorded in patients. Additionally, serum levels of FSH,
LH, PRO, EST, PRL and T'T were assessed in female
patients and female controls.

MATERIALS AND METHODS
Study Protocol

A total of 136 participants; 68 acne vulgaris patients
(M/F: 21/47) and 68 age and sex-matched controls
(M/F: 21/47) who were older than 18 years of age
were retrospectively enrolled for the study. Age and
gender characteristics, anthropometric measurements
including height (kg), weight (m), BMI (kg/m?), systolic
(normal 90-120 mmlg) and diastolic (normal 60-
80 mmllg) blood pressure, laboratory analyses of SLP
(total cholesterol, (TC, normal 0-200 mg/dl), high-
density lipoprotein cholesterol (HDL-C, normal 40-
60 mg/dl), low-density lipoprotein cholesterol (LDL-C,
normal 0-99 mg/dl) and triglycerides (T'G, normal 30-
150 mg/dl)), FBS (normal 70-110 mg/dl), CRP (normal
0-5 mg/dl) and RDW (normal 11.6-14.6%) parameters
were evaluated from all participants. Acne vulgaris
type, duration of acne, previous acne treatments,
presence of acne vulgaris and other types of acne in
first-degree relatives were evaluated for each patient.
Body mass index was calculated by using Quetelet index
as dividing weight by the square of height [27]. Four
categories are created based on the calculated BMI
scores: 1. Underweight: Lower than 18.50; 2. Normal
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range: 18.50-22.99; 3. Overweight: 23.00-24.99; 4.
Obese: 25 or higher [28]. The recorded blood pressure
values were measurements taken by a blood pressure
monitor after at least resting 10 minutes (ERKA. The
Original, VARIO, blood pressure monitor, Germany).
Five ml of peripheral venous blood was collected
from all participants by using biochemistry tubes (BD
Vacutainer® SST II Plus plastic serum tube, 367955 - 13
x 100 mm X 5.0 mL, BD Diagnostics - Preanalytical
Systems, USA) after § hours of fasting for evaluation
of SLP, FBS, CRP (AU5800 Clinical Chemistry
System; Beckman Coulter Inc., USA) and by using
ethylenediaminetetraacetic acid (EDTA) tubes (EDTA.
K3 GD020EK3 blood collection tube, 13 X 75 mm X
2.0 mL) for evaluation of RDW (Sysmex® XS-10001
Automated Hematology Analyzer, Sysmex America,
Inc., USA). SLP, FBS and CRP levels were measured
by photometric, hexokinase and turbidimetry methods,
respectively.

Furthermore, female participants (n=94) including
patients (n=47) and controls (n=47) were evaluated
for serum FSH (normal 2.5-10.2 mIU/mL), LH (normal
1.9-12.5 mIU/mL), EST (normal 11-63 pg/mL), PRO
(normal 0.15-1.40 ng/mL), PRL (normal 2.8-29.2%)
and TT (normal 21-118 ng/mL) levels which were
performed on the early follicular phase (2-5. days) of
menstruative cycle. On the early follicular phase of
menstruative cycle, 5 ml of peripheral venous blood was
collected from female patients and female controls to
analyze serum FSH, LH, PRO, PRL, EST and T'T levels
by using chemiluminescence enzyme immunoassay
method (UniCel®DxI 800 Immunoassay System;
Beckman Coulter Inc., Clinical Diagnostics Division,

Brea, CA, USA).

Type of acne vulgaris was defined as comedonal,
mild papulopustular, moderate papulopustular and
nodulocystic [1]. The duration of acne disease was
expressed as months. Patients were grouped under
5 categories for previous acne treatments (Group 1:
No previous treatment, Group 2: Having previously
received topical therapy alone. Group 3: Having
previously received topical therapy and antibiotherapy.
Group 4: Having previously received oral isotretinoin.
Group 5: Having previously received both topical
therapy, antibiotherapy and oral isotretinoin as
combination or at different times). Menstruative cycle
pattern of the female participants is examined in 7
groups: 1. Premenarche: No menarche before 16 years
of age, 2. Primary amenorrhea: Menarche was not
started after 16 years of age, 3. Secondary amenorrhea:
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The absence of menstruation for 180 days or more,
4. Oligomenorrhea: An average menstrual cycle of 42
to 180 days, 5. Polymenorrhea: An average menstrual
cycle of 21 days or less, 6. Regular menstrual cycles: An
average menstrual cycle of 22 to 41 days, 7. Irregular
menstrual cycles with an average menstrual cycles of
22 to 41 days and two or more menstrual cycles with
a length of less than 22 or more than 41 days during
the past year [29].

Exclusion criteria for this study were pregnancy,
lactation, cigarette smoking, presence of diabetes
mellitus, hypertension, hyperlipidemia, atherosclerotic
heart disease, systemic diseases affecting CRP levels
(rheumatic disease, inflammatory bowel disease,
cancer, chronic infections), anemia (defined as
hemoglobin levels < 12.0 g/dL. in women and < 13.0 g/
dL in men according to the World Health Organization
(WHO) [30]), systemic anti-inflammatory treatment
for any reason in the past 1 month, presence of primary
gonadal failure. Participants using medications known
to affect hormone levels (ovulation induction therapies,
high dose testosterone, PRO and estrogen treatments),
lipid metabolism (statins, thiazide diuretics, estrogen
and androgen preparations, selective estrogen receptor
modulators, antidiabetics, orlistat, corticosteroids,
cyclosporine, mitotane, isotretinoin, antipsychotics,
antiretrovirals), sugar metabolism (oral antidiabetics,
insulin, corticosteroids, barbiturates, thiazide diuretics,
OCS, decongestants, niacin, olanzapine) and serum
CRP levels (cyclooxygenase inhibitors, platelet
aggregation inhibitors, lipid reducing drugs, beta
adrenoceptor antagonists, angiotensin-converting-
enzyme inhibitors, angiotensin receptor blockers,
vitamine E) were also excluded from this study. None
of the patients received treatment for acne during the
laboratory examination. Control group subjects were
chosen from individuals without medical or family
history of acne. All parameters used in the study were
evaluated from the database of the hospital.

Data Analysis

Statistical Package for the Social Sciences (SPSS
Inc., Chicago, IL, USA) version 20.0 was used for all
statistical analyses. Results were expressed as mean +
standard deviation (SD) and median * interquartile
range (IR). Shapiro-Wilk test was used to understand
whether numeric variables distribute normally or
not. When parametric assumptions were provided,
independent sample t-test was used. Differences
in numeric variables between independent groups
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were analyzed by using Mann-Whitney U test when
parametric assumptions were not provided. The
ci-square test was used to determine whether there
were differences in categorical variables between
independent groups or not. Relationships between
the quantitative variables were calculated by using
the Pearson’s and Spearman’s correlation coefficient.
Numeric variables which are not normally distributed
were analyzed by Kruskal Wallis test while normally
distributed numeric variables are examined by one-
way analysis of variance (ANOVA) test. p < 0.05 was
considered to be statistically significant.

Ethics Statement

The study protocol was approved by the Institutional
Ethics Review Board at the Ankara Numune Training
and Research Hospital with number of E-16-999 and
was conducted according to the ethical principles of
the Declaration of Helsinki.

RESULTS

Sixty-eight patients (M/F: 21/47) with acne vulgaris and
68 healthy controls (M/F: 21/47) were included in this
study. Age, gender, height, weight, BMI, SBP, DBP, SLP,
FBS, CRP and RDW parameters were evaluated for
each individual. Acne vulgaris type, duration of acne,
previous acne treatments, presence of acne vulgaris and
other types of acne in first-degree relatives were recorded
in patients. Female participants (n=94, 47 female
patients and 47 female controls) were evaluated for
their hormone profile consisting of serum FSH, LH,
PRO, EST, PRL and T'T levels which were collected
on the early follicular phase of menstruative cycle.
Comparisons of the parameters analyzed in this study
are summarized in Table 1 and Table 2. Patient and
control groups did not have any statistically significant
difference according to age (p > 0.05). N=10 (14.7%)
of the patients had comedonal, N=10 (14.7%) patients
had mild papulopustular, N=34 (50%) had moderate
papulopustular and N=14 (20.6%) had nodulocystic
acne. N=35 (51.5%) patients had never been treated
before for acne while N=10 (14.7%) of the cases used
topical therapy alone, N=15 (22.1%) patients used
topical therapy and antibiotherapy, N=7 (10.3%)
patients used oral isotretinoin and one patient had both
previous treatments of topical therapy, antibiotherapy
and oral isotretinoin. The median duration of the acne
discase was 24 * 46.5 months (median * IR, range:
0-264 months). Thirty of the 68 patients had history of
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acne in first-degree relatives. Seventy-cight (82.9%) of
the 94 females had regular menstrual cycles taking place
in group 6,7 (7.5%) was in group 4, 3 (3.2%) in group 5,
6 (6.4%) in group 7, and no female had premenarche
or secondary amenorrhea. Forty patients (58.8%) and
32 controls (47.1%) had BMI scores within normal
ranges whereas 10 patients (14.7%) and 15 controls
(22.1%) had scores greater than 25 indicating category
4 as obese. No statistically significant difference was
detected between mean BMI scores of the patients and
controls which were 22.4 + 2.96 and 21.9 = 4.65 kg/
m?, respectively (p > 0.05). Comparison of patient and
control groups revealed that there was no statistically
significant difference between SBP, DBP values and TC,
TG, HDL, LDL, FBS, CRP, RDW levels (all p values
> (.05, Table 1). Moreover, serum FSH, LH, PRO,
PRL and TT levels showed no statistically significant
difference between female patients and female controls
(all p values > 0.05, Table 2). However, female acne
vulgaris patients had statistically significant lower levels
of serum EST (median = IR, 33.6 = 16.62 ng/mL) than
female controls (median = IR, 43.3 £ 17.23 ng/mlL.)
(p = 0.015, Table 2).

DISCUSSION

In this study, we showed that low serum EST levels can
be expected in female patients with acne. BMI, SBP,
DBP parameters and SLP, FBS, CRP. RDW, FSH, LH,
PRO, PRL and T levels did not show any association

with acne vulgaris.

The effects of estrogens on acne pathogenesis is not
very clear. Estradiol, the primary female sex hormone,
is the evaluated form in this study and known as the
major active estrogen form during human female
reproductive years in terms of absolute serum levels
and estrogenic activity. In general, while androgens
contribute to the development of acne through increase
in sebum production, estrogens, in sufficient amounts,
have inhibitory effects on acne through suppression of
sebum production [31]. The effect of estrojen on acne
are through three different mechanisms, including
opposition of androgens within the sebaceous glands,
inhibition of gonadal androgen production via negative
feedback mechanism on gonadotrophin release and
effects on genes which play a role in sebaceous gland
growth and lipid production [32]. But, estrogen effect
on sebum production and acne development is not
yet well understood since some women experience a
deterioriation of acne during high estrogen periods like
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Table 1. Clinical and laboratory findings of 68 acne vulgaris patients and 68 healthy controls.

Parameters Patients (n=68) (mean+SD Controls (n=68) p value Normal

or medianzIR) (mean+SD or range
medianzIR)

Gender (M/F) 21/47 21/47

Age (years) 20.5+5 21.0+5 0.901

Height (m) 1.65+7.7 1.67+8.3 0.249

Weight (kg) 60.9+9.5 61.9+10.9 0.432

BMI* (kg/m,) 22.4+2.96 21.9+4.65 0.902 18.50-22.99

SBP (mmHg) 110+20 110+20 0.473 90-120

DBP (mmHg) 70+20 70+20 0.546 60-80

FBS (mg/dl) 97+10.8 97+12.8 0.976 70-110

CRP (mg/dl) 1.97+1.58 1.90+1.4 0.102 0-5

TC (mg/dl) 160.0+44.3 158.5+49.3 0.747 0-200

TG (mg/dl) 73+35.3 7864 0.094 30-150

HDL-C (mg/dl) 52.0+21 53.5+17.8 0.403 40-60

LDL-C (mg/dl) 78.0+25.3 83.5+33.3 0.233 0-99

RDW-CV (%) 13.2+1.07 13.1£0.97 0.065 11.6-14.6

* Data is reported as mean+SD for BMI due to its normal distribution, Independent Samples t test. Apart from BMI, data are reported as median=IR,
Mann-Whitney U test. SD=standard deviation; IR=Interquartile range; M=male; F=female; BMI=body mass index; SBP=systolic blood pressure; DBP=diastolic
blood pressure; FBS=fasting blood sugar; CRP=C-reactive protein; TC=total cholesterol; TG=triglycerides; HDL-C=high-density lipoprotein cholesterol;
LDL-C=low-density lipoprotein cholesterol; RDW-CV=red cell distribution width.

Table 2. Laboratory findings of 47 female acne vulgaris patients and 47 female healthy controls.

Parameters Patients (n=47) Controls (n=47) p value Normal
(mean=SD or (mean+SD or Range
medianzIR) medianzIR)
FSH* (mIU/mL) 6.92+1.54 6.79+1.91 0.724 2.5-10.2
LH (mIU/mL) 4.64+2.75 4.66+2.01 0.823 1.9-12.5
EST (pg/mL) 33.6+16.62 43.3+17.23 0.015 11-63
PRO (ng/mL) 0.54+0.42 0.53+0.33 0.832 0.15-1.40
PRL (%) 13.1x11.1 11.67+9.28 0.073 2.8-29.2
TT (ng/mL) 40.65+261.7 53.1+267.4 0.212 21-118

* Data is reported as mean+SD for FSH due to its normal distribution, Independent Samples t test. Apart from FSH, data are reported as median+IR,
Mann-Whitney U test. SD=standard deviation; IR=Interquartile range; FSH=follicle-stimulating hormone; LH=luteinizing hormone; EST=estradiol;

PRO=progesterone; PRL=prolactin; TT=total testosteron.

pregnancy. Moreover, in recent years, a new concept
has emerged as adult female acne in which the discase
is present after the age of 25 years in women and
hormonal therapies containing estrogen preparates are
highly effective for those via opposition of the effects of
androgens on pilosebaceous units and sebaceous glands
even in patients without hormonal abnormalities.
Combined oral contraceptives, containing estrogen
and progestin, are used for this purpose to inhibit
ovarian androgen production, decrease activation of
androgen receptors on sebaceous glands and increase
sex hormone-binding globulin in the liver [32] which
leads decrease in circulating levels of free testosterone.
In studies regarding these patients, efficacy of hormonal
therapy is based on improvement of acne evaluated by
investigator and patient, reduction in lesion counts
and severity of acne grades [33] and not based on
hormone levels. But, it is known that serum estradiol
and androgen levels will decrease in women receiving
oral contraceptives. However, we don’t know whether
female acne patients who benefit from hormonal
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therapies have initially lower serum estrogen levels
compared with those of female acne patients with
normal serum estrogen levels. For this reason, studies
are required to compare initial and final hormone levels
in female acne patients who do and do not benefit from
hormone therapies. The relationship between serum
EST levels and acne was demonstrated by Wei et al. as
serum EST levels was significantly different between
female cases with acne and female controls except
males. This data was also consistent with the report of
Arora et al. [9] revealing that high serum EST levels
protects females against the onset of adolescent acne
[34]. In accordance with previous data, the current study
showed significantly low serum levels of EST in female
patients when compared to female healthy controls.
The role of estrogen rich foods, drugs containing high
amounts of estrogen such as pills, skin patches, topical
agents in the treatment of acne may be speculative and
contradictive. Similarly, the role of estrogen decreasing
conditions such as aging, menopause and some drugs
in acne may be questionable too.

253



www.odermatol.com

Although androgen hormones significantly play a role
in the pathogenesis of acne, serum androgen levels were
found to be normal in many patients with acne [24].
In some reports, the effects of androgens on acne
development is connected to the androgen receptors
instead of its levels suggesting an increased receptor
sensitivity to androgens in acne prone skin [35].
A study including 26 patients and 21 controls from
Turkey stated that severe acne itself is not related
with hyperandrogenism suggesting that it may not be
necessary to measure serum androgens in women with
severe acne in the absence of other manifestations of
hyperandrogenism, such as hirsutism and menstrual
irregularity [11]. However, the improvement of acne
by anti-androgens [1], increased incidence of acne
in patients with PCOS[20] and congenital adrenal
hyperplasia who have higher levels of androgens
indicate the role of androgens in the pathogenesis of
acne. Hormonal therapies will also be useful for female
acne patients both in those with hyperandrogenism and
without hyperandrogenism [31]. The only androgen
measured in this work was serum T'T about which we
were unable to find any significant differences in serum
levels between two female groups at all. Serum TT
level was detected on the early follicular phase, perhaps
this was the reason why we could not have found any
relation with its level and acne.

Testosterone is converted to its more potent form
DHT by 5-ARD enzyme causing an excess production
of sebum whereas PRO inhibits the activity of this
enzyme and prevents turning testosterone into DHT.
So, PRO itself might be expected to reduce sebaceous
gland activity. But, PRO effect on acne still remains
unclear. Although some studies show that PRO can
reduce androgen effects by inhibiting 5-ARD enzyme
or androgen receptors[36], the fluctuation of sebum
production in women during menstrual cycle and
premenstrual cyclic flare has partly been associated
with PRO and some progestins lead an exacerbation
of acne by interacting with androgen receptors [37,38].
Although PRO’s unclear effect on acne, combined
oral contraceptives which are used for female acne
treatment include both an estrogen and a progestin
product to decrease the risk of endometrial cancer
associated with unopposed estrogens. Due to the fact
that many progestins aggravate acne, new generation
progestins with lower androgenic activity have began
to be used for acne treatment [32]. The relationship
between serum PRO levels and acne was demonstrated
by Bakry et al. that no significant association between
serum PRO levels and the severity of acne was found
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although a statistically significant difference in
serum PRO levels between patients and controls was
recorded [39]. Arora et al. also found higher serum
PRO levels in patients than that in controls correlating
with serum cholesterol levels supporting the fact that
cholesterol is the precursor of PRO [40]. In our study,
there was no statistically significant difference between
female patients and controls in terms of serum PRO
levels. This discrepancy between our study and other
studies could be explained by analysis of hormone
levels on different days of the menstruative cycle and
the different profile of the target group.

No significant association was detected between
serum FBS levels and acne in this study. Emiroglu
et al. showed that fasting blood glucose levels were not
statistically different between 246 patients with acne
and 156 healthy controls despite the fact that there
was a highly significant difference in terms of fasting
insulin levels between these groups suggesting insulin
resistance in patients [10]. Furthermore, Kaymak et al.
also indicated that there was no significant difference
of serum glucose level between patients with acne and
control subjects [41]. Contrarily, another study from
Turkey showed that FBS levels were significantly higher
in patients than that in controls [42].

Many studies have pointed out a possible link between
BMI and acne [12]. Seleit et al. studied 60 patients with
acne vulgaris and 40 subjects without acne to determine
the association between acne severity and BMI [19]. In
another study conducted by Tsai et al. on 3274 children,
BMI values were significantly higher in patients with
acne than that in non-acne group which have suggested
that BMI is a risk factor for acne [43]. However, Lu
et al. showed that BMI is negatively associated with
the number of acne lesions in Taiwanese women
with moderate to severe post-adolescent acne in
those without PCOS probably advocating BMI and
acne relationship varies by age [44]. Although several
studies have revealed a link between BMI and acne, no
association between those could be found in this study.
These results could be considered as a contradictory
to those previously published in the literature and
this contradiction should be discussed in line with
the methodology and target group. Whether serum
lipids are elevated in patients with acne or not is also
a matter of debate and controversy. In 2010, Arora et
al. revealed that compared with controls, adult women
with acne had higher levels of serum TC and LDL,
lower levels of HDL [40]. In 2007, El-Akawi et al.
indicated that patients with acne had significantly
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low plasma HDL levels while TC and TG levels did
not differ significantly [45]. As for our results, we have
failed to show any significant differences of serum TC,
TG, HDL, LDL levels between patients and controls.

Prolactin is a hormone mainly involved in milk
production. In contrast to the effects of PRO, PRL
increases the 5-ARD enzyme. Darley et al. found
hyperprolactinemia in 45% of 38 women patients with
late onset or persistent acne vulgaris [46]. 20 women
with idiopathic hyperprolactinemia and acne were
treated with bromocriptine by Peserico et al. in 1988.
Both serum PRL levels and acne lesions showed a great
improvement with this drug in this study [47]. In terms
of serum PRL, we found no significant differences
between female groups. This is a field that needs
further investigation on larger number of cases with
analyses performed on different days. The role of FSH
and LH in acne vulgaris is also not well-documented.
In a study from Italy, 6 women with acne and 6 women
with hirsutism were treated by Faloia et al. with a GnRH
analog which suppresses FSH and LH levels. During the
treatment, clinical score for acne showed a significant
reduction revealing the hypothesis that suppressing
ovarian steroids by GnRH analogs might be an
effective treatment in women suffering from acne [48].
Combined oral contraceptives which are particularly
used for adult female acne treatment, inhibit FSH and
LH release in the pituitary via negative feedback loops
and thereby androgen production suppression and acne
improvement [32]. Besides, PCOS patients may show
increased LH/FSH ratio in which acne 1s a common
clinical finding in these patients [20]. A study from
Turkey on 60 patients with acne and 30 controls showed
that serum FSH and LH levels measured on 5% day of
menstruative cycle did not differ between groups [49].
In our study, no patient was diagnosed with PCOS and
serum LH and FSH levels did not differ significantly
between female cases and controls.

Limiting aspects of this study are its retrospective
design, reliance on patient data registered on
hospital system, restriction to a single center and
being done on a young cohort. Effect of other
androgens such as dehydroepiandrosterone (DHEA),
dehydroepiandrosterone sulfate (DHEA-S),
androstenedione, DHT on acne and assessments
performed on different days of menstruative cycle
needs further evaluation. Despite the findings
demonstrating a relation between serum EST levels and
acne, the study limitations do not allow straightforward
comment that estradiol is good for acne.
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CONCLUSION

In conclusion, in this study we showed that the female
acne patients may have low serum EST levels compared
with those of female controls. Further investigation on
this topic is required to define the association between
serum EST levels and acne. This may also bring a new
approach to the treatment of female acne vulgaris by
estrogen containing hormone therapies. Further studies
are needed to clarify the role of conditions which can
decrease and increase EST levels on acne improvement
and deterioriation.

Statement of Human and Animal Rights

All procedures followed were in accordance with the
ethical standards of the responsible committee on
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