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Abstract

The aim of this cross-sectional study,
that included 146 polycystic ovary syn-
drome (PCOS) patients, was to evaluate the
prevalence, severity and pattern of cuta-
neous manifestation in Jordanian women
with PCOS, as well as their correlation with
hormonal abnormalities. A thorough com-
plete cutaneous examination, hormonal
assays (Luteinizing hormone [LH], follicle
stimulating hormone [FSH], prolactin, total
testosterone, free testosterone, dehy-
droepiandrosterone sulfate) and pelvic
ultrasonography were done. The most com-
mon cutaneous features of PCOS were acne
vulgaris (75.3%) followed by hirsutism
(59.6%) then seborrhea (43.2%) and andro-
genetic alopecia (42.5%). Patients who had
acne vulgaris presented at a younger age
than patients who did not. Patients who had
androgenetic alopecia and stria were older
than patients with no such features.
Moreover, all cutaneous manifestations of
PCOS, except for acne, were associated
with higher body mass index (BMI).
Elevated LH:FSH ratio of more than 2:1
was the most common hormonal abnormal-
ity, followed by increased LH and total
testosterone. Acne, hirsutism, androgenetic
alopecia, seborrhea, acanthosis nigricans
and skin tags are common cutaneous mani-
festations among Jordanian patients with
PCOS. The existence of one or more of
these features, especially in overweight and
obese patients, should alert the physician
towards the possibility of having PCOS.

Introduction

Polycystic ovary syndrome (PCOS) is
the most common endocrinopathy that
affects women, with prevalence ranging
from 6-10% among women in their repro-

ductive years.!3 It is a multisystem

metabolic disorder, with a significant

impact on the quality of life as well as fer-
tility.+*

According to Rotterdam 2003 diagnos-
tic criteria of PCOS, PCOS could be diag-
nosed if two of the following three criteria
are present:®
i. Oligoovulation and/or anovulation (<8

menses per 12>month period).

ii. Hyperandrogenism (clinical or labora-
tory).

iii. Polycystic ovaries on ultrasound (=12
follicles in each ovary measuring 2-9
mm in diameter and/or increased ovari-
an volume >10 ml).

Cutaneous changes are one of the earli-
est manifestations of PCOS, which include
acne, hirsutism, androgenetic alopecia
(AGA), stria, acanthosis nigricans (AN) and
skin tags. As part of a multidisciplinary
approach to these patients, dermatologists
also play a major role in its management.

A study by Gowri indicated that the
prevalence of cutaneous manifestations of
PCOS was nearly 90%.” A number of stud-
ies have shown that acne was the most com-
mon dermatological manifestation followed
by hirsutism, then seborrhea, then AN and
AGA.10

Hirsutism, which is defined as exces-
sive male pattern terminal, or coarse, hair
growth in women,"' was found to have the
greatest impact on the quality of life among
women with PCOS.!? Acne was most often
observed on the face and most acne lesions
were distributed on the forehead followed
by cheek, chin, and nose.”!® There is a
strong correlation between acne and PCOS,
as most women (83%) with acne had poly-
cystic ovaries.!3 Hirsutism, acne vulgaris,
and AGA are signs of hyperandrogenism,
while AN is a cutaneous sign of hyperinsu-
linemia. Acne and androgenic alopecia are
considered less reliable markers for hyper-
androgenism than hirsutism.!4.15

PCOS cutaneous features may differ in
various ethnic groups.'®!7 In the Arab
region, there is limited research about the
dermatological manifestations of PCOS and
to the best of our knowledge, there are no
studies evaluating the cutaneous manifesta-
tions of PCOS among Jordanian women.

This study was carried out to identify
the prevalence and pattern of cutaneous
manifestations in Jordanian patients with
PCOS, as well as their correlation with hor-
monal abnormalities.

Materials and Methods

This is a multicenter cross-sectional
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study that was approved by the Jordanian
Royal Medical Services (JRMS) ethical
committee. One hundred and forty-six
patients attended the dermatology outpa-
tient clinics in five hospitals of JRMS in the
period between September 2018 and
November 2019 fulfilling the eligibility cri-
teria were included in the study and exam-
ined for the presence of cutaneous manifes-
tations.

For each patient to be included in the
study, the patient must fulfill the following
inclusion criteria:

i. Meeting Rotterdam 2003 diagnostic cri-
teria of PCOS.6

ii. Age between 18 to 40 years.

iii. Willing to participate in the study.

Patients were excluded according to the
following exclusion criteria:

i. Being a pregnant or breastfeeding

woman.
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ii. Presence of other associated comorbidi-
ties that lead to hormonal imbalance
such as ovarian or adrenal neoplasm.

iii. Taking hormonal therapy such as oral
contraceptives or antiandrogens.
Written informed consent had been

obtained from all of the participants, after

which a detailed dermatological history and
examination were elicited in each case.

Height and weight of each patient were

recorded to calculate the body mass index

(BMI).

Hormonal profile was done on the sec-
ond day of spontaneous menstruation
including follicle stimulating hormone
(FSH), luteinizing hormone (LH), total and
free testosterone, dehydroepiandrosterone
sulfate (DHEA-S) and prolactin. LH/FSH
ratio of more than two was considered
abnormal. Abdominal ultrasonography was
done as part of the diagnostic criteria for
PCOS.

Since there is no universally accepted
grading system, we graded acne as come-
donal, papulopustular or nodulocystic.
According to Hayashi et al., papulopustular
acne was further sub classified based on the
number of inflammatory eruptions as mild
(0-5), moderate (6-20), severe (21-50), and
very severe (more than 50).'8

Women with hirsutism were assessed
according to Ferriman-Gallwey score.!” The

terminal hair density at 11 different body
sites (lip, chin, chest, upper abdomen, lower
abdomen, upper arm, forearm, thigh, lower
leg, upper back, and lower back) were
scored from zero (no excess hair growth) up
to four (densely distributed hair), and a total
score was calculated by summing the score
of each body site. A score of eight or more
was considered diagnostic of hirsutism.

AGA was assessed according to Sinclair
scale for female pattern hair loss. Stage 1 is
considered normal, stage 2 shows widening
of the central part, stage 3 shows widening
of the central part and loss of volume lateral
to the part line, stage 4 shows the develop-
ment of a bald spot anteriorly and stage 5
shows advanced hair loss.?

Seborrhea was clinically diagnosed by
detecting dry, flaking scales on the scalp
(dandruff or pityriasis simplex capiliti) or
erythematous patches with yellow-gray
scales that most commonly appear on the
face, scalp, upper chest, and back (seborrhe-
ic dermatitis).?! The diagnosis of AN was
done clinically by observation of dark,
coarse and thickened skin with a velvety
texture, being symmetrically distributed on
the neck, the axillae, antecubital and
popliteal fossae and groin folds.?? Skin tags
and stria were clinically diagnosed through
cutaneous examination.

Table 1. Prevalence and detailed characteristics of the PCOS cutaneous manifestations.
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Statistical analysis

Data were analyzed using SPSS ver-
sion 25. Age was expressed as mean +
standard deviation (SD) and other categor-
ical data by frequency and percentage
(Table 1). All statistical tests were two-
sided and P-values<0.05 were considered
statistically significant. As age was nor-
mally distributed, we used independent
samples t-test to assess if there was a dif-
ference in age among different cutaneous
PCOS manifestations (Table 2). Hormonal
levels were not normally distributed, thus
Kruskal-Wallis test was used to assess the
difference in hormonal profile between
acne types, AGA stages, and seborrheic
dermatitis severity. Table 3 includes details
regarding the hormonal profile for the
patients included in this study. Moreover,
chi square test was used to compare the
presence or absence of cutaneous features
between normal weight (BMI < 25 kg/m2)
group and overweight-obese (BMI > 25
kg/m?) group (Table 4), compare the num-
ber of patients having four or more cuta-
neous features among each cutaneous
PCOS characteristic (Table 5), examine if
there is an association between acne and
seborrhea, and assess the difference
between specific cutaneous manifestation
and having high hormone levels (Table 6).

Acne vulgaris Comedonal acne 36 (32.7)
Mild papulopustular acne 16 (14.6)
Moderate papulopustular acne 21 (19.1)
Severe papulopustular acne 16 (14.6)
Very severe papulopustular acne 9(8.1)
Nodulocystic acne 12 (10.9)
Total 110 (75.3)
Hirsutism 8-14 61 (70.1)
=15 26 (29.9)
Total 87 (59.6)
Seborrhea Dandruff (pityriasis simplex capiliti) 34 (54)
Mild seborrheic dermatitis 27 (42.9)
Severe seborrheic dermatitis 2(3.1)
Total 63 (43.2)
Androgenetic alopecia Widening of the central part (Stage 2) 23 (31.1)
Widening of the central part and loss of volume lateral to the part line (Stage 3) 17 (27.4)
Bald spot anteriorly (Stage 4) 15 (24.2)
Advanced hair loss (Stage 5) 7(11.3)
Total 62 (42.5)
Stria Total 52 (35.6)
Acanthosis nigricans Total 46 (31.5)
Skin tags Total 23 (15.8)
Presenting feature No presenting feature 27 (18.5)
Hirsutism 63 (43.2)
Acne 36 (24.7)
Androgenetic alopecia 15 (10.3)
Stria 420
Acanthosis nigricans 1(0.0)
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Results

A total of 146 Jordanian female patients
diagnosed to have PCOS were included in
this study and subjected to final analysis.
The mean age was 26.3+4.6 years, the
youngest patient was 18 years old and the
oldest patient was 40 years old. The mean
BMI was 25.9+3.8 kg/m?, with about half of
the patients being normal or underweight
(74 patients, 50.7%). The most common
cutaneous manifestation of PCOS among
the patients in our study were acne vulgaris
(n=110, 75.3%), followed by hirsutism
(n=87, 59.6%), then seborrhea (n=63,
43.2%), AGA (n=62, 42.5%) and stria
(n=52, 35.6%). The least common cuta-
neous features were AN (n=46, 31.5%) and
skin tags (n=23, 15.8%). The most common
presenting symptoms were hirsutism (n=63,
43.2%) followed by acne (n=36, 24.7%).
Twenty-seven patients (18.5%) were
referred to the dermatology clinic or pre-
sented for other complaints not related to
PCOS (Table 1).

The most common sites of acne were
chin (n=65), jawline (n=57), cheek (n=54),
trunk (n=38), forehead (n=37), nose (n=30)

and lip (n=25). The most common sites of
hirsutism were chin (n=50), thigh (n=47),
lip (n=42) and upper chest (n=38). The most
common sites of AN and skin tags were the
neck and axilla.

We noted that patients who suffered
from acne were younger than patients who
did not (Mean differences [MD] =4.9 years,
p<0.001). Moreover, patients who had AGA
(MD =-6.4 years, p<0.001) and stria (MD =
-2.1 years, p=0.008) were older than
patients who had no such features. More
details can be found in Table 2.

Patients who had abnormal BMI (over-
weight or obese) were more likely to pre-
sent with cutaneous manifestation of PCOS
than patients with normal BMI (Table 4).
One exception was acne vulgaris, where
there was no significant difference
(p=0.149) in acne prevalence between
patients with normal (47.3%) and abnormal
(52.7%) BMI groups. All patients who had
skin tags or AN were either overweight or
obese (p<0.001). Only two patients with
stria had a normal BMI (p<0.001). Patients
who had abnormal BMI were more likely to
have hirsutism (60.9%, p=0.001), seborrhea
(63.5%, p=0.003), and AGA (66.1%,
p<0.001) than patients with normal BMI.

Table 2. Age differences among PCOS cutaneous manifestations.
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We found no significant association
between acne and seborrhea, X2=0.353,
p=0.551. Although, not statistically signifi-
cant (X2=5.14, p=0.076), we found that
patients with nodulocystic acne (N=9,
75.0%) had seborrhea, compared to only
three patients (25%) with no seborrhea.
Patients with papulopustular and come-
donal acne had seborrhea in 41.9% and
38.8% of cases.

Patients with either one of the following
features; stria (96.2%), skin tags (95.7%),
AN (93.5%), seborrhea (66.7%), AGA
(64.5%), and hirsutism (62.1%) were more
likely to have four or more PCOS features
(p<0.001) than patients with no such fea-
tures, with a very strong correlation
(phi>0.25). This implies that these skin
characteristics were more likely to show up
collectively (Table 5).

Regarding laboratory abnormalities,
elevated LH:FSH ratio of more than 2:1
was the most common hormonal abnormal-
ity in our patients, followed by increased
LH and total testosterone (Table 3). Thirty
eight percent (38.4%) of our patients had
normal hormonal profiles, while the rest
(61.6%) presented with one or more hor-
monal abnormalities (including abnormal

Acne vulgaris Without 30.1 (4.5) 49 <0.001 (34,6.5)
With 25.1 (4.0)

Hirsutism Without 26.0 (5.0) 0.5 0.507 (2.0, 1.0)
With 26.5 (44)

Seborrhea Without 263 (4.8) 0.1 0.911 (-1.6,14)
With 264 (44)

Androgenetic Alopecia Without 23.6 (2.8) -6.4 <0.001 (-7.5,-5.3)
With 30.0 (4.0)

Stria Without 25.6 (4.5) 2.1 0.008 (-3.6,-5)
With 21.7 (4.6)

Acanthosis nigricans Without 26.0 (4.7) -1.1 0.204 (-2.6,0.5)
With 27.0 (4.3)

Skin tags Without 262 (4.9) 0.9 0.365 (3.0, 1.1
With 27.1 (3.0)

SD, Standard Deviation; MD, Mean Difference; Cl, Confidence Interval.

Table 3. Hormonal profile for the patients in our study.

LH (24 t0 12.6) IU/L 10.2 (3.3) 34 (233)
FSH (3.5 to 12.5) IU/L 5.9 (2.3) 420
LH/FSH Ratio <2 1.7(1.3) 65 (44.5)
Total testosterone (84 to 48.1) ng/dl 26.0 (14.0) 28 (19.2)
Free testosterone (0.3 -2) pg/ml 0.8 (0.7 427
Dehydroepiandrosterone (DHEA-S) (145 to 395) pg/dL 250.5 (106.0) 3(2.0)
Prolactin (8.4 t0 23.3) ng/ml 15.1 (10.0) 8 (5.5)

IQR, Interquartile range.
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LH:FSH ratio). Patients who had one abnor-  Table 4. The prevalence of cutaneous features among different BMI groups.
mal hormonal level were 52 (35.6%), and
two or more abnormal hormonal levels

were 28 (26.1%). Acne vulgaris <249 52 (47.3) 0.149
Patients with acne (23.6%) were more =25 58 (52.7)
likely to have abnormally high total testos-  Hirsutism <249 34 (39.1) 0.001
terone level than patients with no acne 225 53 (60.9)
(5.6%), p=0.026. AN was associated with  Seborrhea <249 23 (36.5) 0.003
having abnormally high LH levels 225 40 (63.5)
(p=0.003) and LH/FSH ratio (p=0.021). The  Androgenetic alopecia <249 21 (33.9) <0.001
absence of AGA was associated with higher =25 41 (66.1)
total testosterone (p=0.018). Skin tags were  Stria <249 2(3.8) <0.001
associated with having abnormally high LH =25 50 (96.2)
levels (p=0.017). Seborrhea was associated  Acanthosis nigricans <249 0 (0.0) <0.001
with higher free testosterone (p=0.033). =25 46 (100.0)
Total testosterone level was statistically  Skin tags <249 0 (0.0) <0.001
higher in Nodulocystic Acne (mean rank = =25 23 (100.0)

Table 5. Chi square to compare the number of patients having four or more cutaneous features among each cutaneous PCOS charac-
teristic

Acne Without 12 (33.3) 0.084 0.151
With 56 (50.9)

Hirsutism Without 14 (23.7) <0.001 0.377
With 54 (62.1)

Acanthosis nigricans Without 25 (25.0) <0.001 0.638
With 43 (93.5)

Androgenetic alopecia ~ Without 28 (33.3) <0.001 0.309
With 40 (64.5)

Stria Without 18 (19.1) <0.001 0.739
With 50 (96.2)

Skin tags Without 46 (37.4) <0.001 0.425
With 22 (95.7)

Seborrhea Without 26 (31.3) <0.001 0.351
With 42 (66.7)

Table 6. Chi square to test the difference in abnormally high hormonal levels among different PCOS cutaneous manifestations.

Acne Absent 10 (27.8) 12.8) 19 (52.8) 2 (5.6) 2 (5.6) 0 (0.0) 12.8)
Present 24 (21.8) 320 46 (41.8) 6 (5.5) 26 (23.6) 4 (3.6) 2 (1.8)
P-value 0.499 1.000 0.334 1.000 0.026 0.572 1.000
Hirsutism Absent 12 (20.3) 2 (34) 21 (35.6) 2 (34) 10 (16.9) 1(1.7) 0 (0.0)
Present 22 (25.3) 2 (2.3) 44 (50.6) 6 (6.9) 18 (20.7) 3(34) 3(34)
P-value 0.553 1.000 0.090 0.474 0.671 0.648 0.27
Acanthosis nigricans ~ Absent 16 (16.0) 3(3.0) 38 (38.0) 5(5.0) 16 (16.0) 1(1.0) 33.0)
Present 18 (39.1) 1(2.2) 27 (58.7) 3(6.5) 12 (26.1) 3(6.5) 0 (0.0)
P-value 0.003 1.000 0.021 1.000 0.177 0.093 0.552
Androgenetic alopecia  Absent 17 (20.2) 2 (24) 35 (41.7) 3 (3.6) 22 (26.2) 3 (3.6) 3 (3.6)
Present 17 (274) 2(32) 30 (48.4) 5(8.1) 6 (9.7 1 (1.6) 0 (0.0)
P-value 0.328 1.000 0.501 0.285 0.018 0.637 0.262
Stria Absent 19 (20.2) 22D 36 (38.3) 4(43) 15 (16.0) 1(L1) 3(32)
Present 15 (28.8) 2(3.8) 29 (55.8) 4(1.7) 13 (25.0) 3(5.8) 0 (0.0)
P-value 0.307 0.616 0.056 0.456 0.195 0.129 0.307
Skin tags Absent 24 (19.5) 3(24) 51 (41.5) 7(5.7) 23 (18.7) 3(24) 3(24)
Present 10 (43.5) 1(43) 14 (60.9) 1 (4.3) 5 (21.7) 1 (4.3) 0 (0.0)
P-value 0.017 1.000 0.110 1.000 0.774 1.000 1.000
Seborrhea Absent 20 (24.1) 1(1.2) 34 (41.0) 4 (48) 11 (13.3) 0 (0.0) 3(3.6)
Present 14 (22.2) 3(4.8) 31 (49.2) 4(6.3) 17 (27.0) 4 (6.3) 0 (0.0)
P-value 0.845 0.315 0401 (.726 0.055 0.033 0.25

Pvalue is two sided, # number.
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124.2) than in Papulopustular (mean rank =
74.9) or Comedonal (mean rank = 60.4)
acne types, X?=21.7, p<0.001. There was no
statistically significant difference in hor-
monal levels between different AGA stages.
Severe seborrheic dermatitis (mean rank =
145.5) was associated with higher
(p=0.043) free testosterone levels than mild
seborrheic dermatitis (mean rank = 73.5)
and dandruf (mean rank = 81.2).

Discussion

Cutaneous manifestations of PCOS
occur early in the course of the disease and
play a role in diagnosis and in the therapeu-
tic options. The vast majority of PCOS
patients have attended or been referred to
the dermatology clinics seeking manage-
ment of these cutaneous manifestations.
PCOS and its cutaneous features in particu-
lar affect the quality of life and the psycho-
logical well-being.?> Therefore, we con-
ducted this study to assess the prevalence,
severity and characteristics of these cuta-
neous manifestations in Jordanian patients,
in order to achieve careful assessment,
timely and appropriate management, and
reduction in psychological burden of PCOS.

In our study we found that patients with
AGA and stria were older than patients who
had no such features. Moreover, patients
who had abnormal BMI (overweight or
obese) were more likely to present with
cutaneous manifestation of PCOS, except
for acne, than patients with normal BMI.
Patients having either of the cutaneous fea-
tures, except for acne, were more likely to
have four or more PCOS cutaneous mani-
festations, especially AN or stria or skin
tags, as more than 90% of patients who
have these features have multiple manifes-
tations.

A number of studies have shown that
acne was the most common PCOS dermato-
logical manifestation, followed by hir-
sutism, seborrhea, AN and AGA which is
concordant with the results of our study.® 1
Gowri found that the prevalence of cuta-
neous manifestations of PCOS was nearly
90%, in our study all the patients were
affected by at least one cutaneous feature.’

In our study, acne vulgaris was the most
common cutaneous feature of PCOS, affect-
ing three quarters of the patients (75.3%),
which is slightly higher but consistent with
the findings from other studies, in which the
prevalence of acne among PCOS patients
was between 57% and 67.5%.72427
Although acne was the most common fea-
ture, it was the second presenting symptom.
The distribution of acne lesions is similar to

acne patients in the general population and
in hirsute patients,?®? affecting most com-
monly the chin, jawlines, cheeks, and trunk.
Acne presents usually in adolescent and
young adults,* that is also true for PCOS
patients who had acne as they were younger
than patients who had not. Acne in PCOS
patients tends to be more severe, and resis-
tant to the available therapeutic options,
33.6% of acne patients in our study had
severe acne, while only 15% of Jordanian
acne patients had severe acne.’! Acne was
the only cutaneous feature of PCOS which
was not associated with being overweight
or obese, also it was the only feature that
did not tend to occur with other features.
Thus, acne may be the only presenting cuta-
neous feature of PCOS. Therefore, all
women with acne should be suspected to
have PCOS and asked about their menstrual
patterns. Those who have menstrual distur-
bances should have hormonal profile and
pelvic ultrasound for ovarian visualization.

PCOS is the most common cause of hir-
sutism, it is responsible for nearly 70% of
hirsutism cases, followed by idiopathic hir-
sutism (20%).32 Moreover, it is considered
to be the earliest cutaneous feature in
PCOS.3 In the Arab world, PCOS was the
commonest cause of hirsutism (91%, 82%
and 72.6%) among women in the United
Arab of Emirates, Saudi Arabia and
Lebanon, respectively.’*3¢ The frequency of
hirsutism in our study was 59.6%, this
result was higher than other studies from
USA with a prevalence of 43.9%,% India
with a prevalence of 47.1%,?” but was much
lower than the what was reported in other
arabic countries and in a study done by
Saxena et al., in which the prevalence of
hirsutism in lean PCOS patients was 81%
and in overweight PCOS patients was
89%.37 The prevalence of hirsutism among
PCOS patients in these studies is generally
above 40%, which is much higher than the
5%-10% prevalence of hirsutism in women
of childbearing age.’° Hirsutism was the
most common presenting complaint and
reported by our patients to be the most wor-
rying feature that brings them to seek med-
ical consultation, especially in women from
rural areas in Jordan; this is most likely due
to the social stigma of hirsutism, and lack of
hair removal laser clinics.

AGA results from the conversion of
scalp terminal hairs into smaller vellus hairs
in a characteristic pattern.*! The prevalence
of AGA in our study was 42.5% while the
prevalence of AGA in the general popula-
tion of women under the age of 50 is only
6%.% This significant difference confirms
the role of metabolic derangement of PCOS
in the pathogenesis of androgenetic alope-
cia. Our result was slightly higher than
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those reported in previous studies with
prevalences between 31% and 35%.%34 The
age difference was statistically significant
between PCOS patients with and without
AGA (30 years vs 23.6 years, respectively),
this is consistent with different studies that
were reviewed by Ramos ef al., which stat-
ed that AGA increases with age and has a
slow and progressive course.* Only 10% of
patients presented were concerned about
androgenetic alopecia, this might be
because most of our patients wear a veil
(Islamic hijab) that mask this symptom
when they socialize with other people, and
because most of our patients had AGA stage
2 and 3 (64.5%) that might be unnoticeable
by others.

Seborrhea was present in 43.2% of
PCOS patients, mostly in the form of dan-
druff and mild seborrheic dermatitis. Only
two cases had widespread severe seborrheic
dermatitis. Similar prevalence (41.9%) was
found by Jain ef al.,* but the prevalence in
our study was higher than the prevalence
found in other studies (21.42%, 29%, and
34.7%).274345

AN was observed in 31.5% of our
PCOS patients. All PCOS patients with AN
were either overweight or obese, which is
predictable because this dermatosis is
weight dependent, and lesions may com-
pletely regress with weight reduction.*647
Our study results are consistent with studies
done by Yerram et al. and Jain et al. who
found similar results, 34.2% and 35.3%,
respectively.?®?” Shivaprakash et a/.* found
a higher prevalence of AN in PCOS patients
(56%). Higher prevalence of AN (69%) was
found by Sharquie et al. in the neighboring
country Iraq.* They included only infertile
women who were suspected to have higher
BMI and greater hormonal, biochemical
and metabolic abnormalities, this would
explain the high incidence of AN in this
study.

Obesity (BMI > 30) and overweight
(BMI 25-29.9) presented in 49.2% of
patients, which is lower than 58% and
62.8% found in other studies.?’?” A system-
atic review that included 106 studies con-
cluded that women with PCOS had a
greater risk of being overweight or obese.>
Additionally, we found a statistically signif-
icant association between all cutaneous fea-
tures of PCOS (except for acne) and BMI,
as patients with higher BMI, had more cuta-
neous features of PCOS. Obesity is associ-
ated with relative functional hyperandro-
genism that is associated with increased
testosterone level in PCOS patients.*'->

Stria and skin tags presented in 35.6%
and 15.8% respectively, and occurred
almost exclusively in obese and overweight
patients. Yerram et al. found higher preva-
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lence of stria (48.5%) and similar preva-
lence of skin tags (17.14%).%" Jain et al.
found a lower prevalence of skin tags
(11.8%).2¢

After a thorough investigation of the lit-
erature on hormonal abnormalities and cor-
relation between these abnormalities and
cutanecous manifestation of PCOS, we
found equivocal and varied results. The fac-
tors that play a role in this variation are dif-
ferent genetic architectures and PCOS phe-
notypes, cthnicity and different available
hormonal assays.'®!733* In our study, the
most common hormonal abnormality was
elevated LH:FSH ratio (44.5%), followed
by increased LH level (34%) and elevated
total testosterone (28%). Similar to our
study, Jain et al. and Keen et al. found ele-
vated LH:FSH ratio to be the most frequent
hormonal abnormality, occurring at compa-
rable percentages (45% and 38%, respec-
tively), followed by elevated total testos-
terone (35% and 28%, respectively) and
increased LH level (21% and 16%, respec-
tively).?*# On the other hand, Gowri found
that elevated total testosterone level to be
the most frequent hormonal abnormality
(55%), followed by increased LH ratio
(35%) which is similar to the results of our
study. However the percentage of increased
LH:FSH ratio (27.5%) was lower than what
found in our study.” About 38% of PCOS
patients in our study have normal hormonal
profile, this finding confirms that hormonal
abnormalities is not a prerequisite for the
diagnosis of PCOS.*

In this study, certain cutaneous features
were associated with specific laboratory
abnormalities (Table 6). Acne was associat-
ed with higher total testosterone levels.
Comedonal and papulopustular acne were
associated with slightly lower biochemical
hyperandrogenemia than nodulocystic acne,
which has statistically significant associa-
tion with elevated total testosterone level.
Moreover, Franik et al. found that the sever-
ity of acne was correlated only with higher
dehydroepiandrosterone sulfate (DHEA-s)
concentration; other androgens did not
affect the severity.”® Conversely, another
study indicated that acne was unreliable
marker of biochemical hyperandrogenism.?
In this study, although there was no statisti-
cally significant association between hir-
sutism and laboratory hyperandrogenemia
or other laboratory abnormalities, hirsutism
is considered by other researchers as a reli-
able marker for clinical hyperandro-
genism.®!415 In accordance with Cela et al.,
AGA was associated with high total testos-
terone level. In contrast, Quinn did not find
any association between biochemical
hyperandrogenemia and AGA.*7 AN was
associated with high LH and increased
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LH:FSH ratio. Timothy reported an associ-
ation between AN and elevated free testos-
terone level and concluded that AN is a
marker of biochemical hyperandrogenism
and warrants further diagnostic evaluation
for metabolic co-morbidities that may lead
to long term complication.?

The findings of this study have to be
seen in the light of some limitations. The
first includes the effect of previous or cur-
rent therapies (e.g. topical and systemic
acne therapy, topical minoxidil, hair reduc-
ing therapy and weight control measures)
on the clinical presentation, which could not
be minimized. Additionally, as with all
cross-sectional studies which provide only a
view at single point in time: these findings
might differ if another time interval had
been used.

Conclusions

PCOS is a disease of childbearing age
females, which has various cutaneous pre-
sentations. Acne, hirsutism, AGA, sebor-
rhea, AN, skin tags and stria have strong
association with PCOS. The existence of
one or more of these cutaneous features,
especially in overweight and obese patients,
should alert the physician towards the pos-
sibility of having PCOS. A multidisci-
plinary approach should be followed in
dealing with a case of PCOS with involve-
ment of a gynecologist, dermatologist,
endocrinologist, psychiatrics and nutrition-
ist in order to put a proper management plan
and reduce the physical and psychological
burden of the disease.
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