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ABSTRACT

Aim: Polycystic ovary syndrome (PCOS) is frequently accompanied by
dermatologic findings and metabolic disturbances. Because Demodex
mites thrive in sebaceous areas and have been linked to several in-
flammatory and metabolic conditions, we explored whether Demodex
positivity is associated with clinical and laboratory features in women
with PCOS.

Material and Methods: In this prospective observational study, 63
women aged 18-40 years with a confirmed diagnosis of PCOS based
on the Rotterdam criteria were enrolled. The presence of Demodex
spp. was assessed using the standardized superficial skin biopsy tech-
nique. Sociodemographic data, anthropometric measurements, ovarian
volume, oral glucose tolerance test results, and a panel of hormonal
parameters were collected.

Results: Demodex-positive patients had significantly higher body mass
index, waist and abdominal circumference, ovarian volume, and fasting
glucose levels, while their waist-to- abdominal ratio was lower com-
pared to Demodex-negative patients (p < 0.05). In contrast, multivariate
logistic regression analysis revealed that none of these parameters re-
mained independently significant (p > 0.05).

Conclusion: The findings suggest that Demodex spp. infestation in
women with PCOS may reflect both dermatological and metabolic alter-
ations. Although univariate analyses indicated significant associations,
these did not persist in multivariate models, underscoring the need for
larger, prospective studies. Screening for Demodex may provide addi-
tional insight into the comprehensive management of PCOS, particular-
ly in patients presenting with dermatological complaints.

Keywords: Polycystic ovary syndrome, demodex spp., fasting glucose,
insulin resistance, hormonal profile, ovarian volume

oz

Amag: Polikistik over sendromu (PKOS), ovulatuvar disfonksiyon, hi-
perandrojenizm ve polikistik over morfolojisi ile karakterize, siklikla
metabolik bozukluklarla birlikte gériilen yaygin bir endokrin hastalik-
tir. PKOS'ta akne ve sebore gibi cilt belirtileri sik gorulir ve cildin yag
bakimindan zengin bélgelerinde yasayan Demodex tlrleri ¢esitli der-
matolojik ve metabolik rahatsizliklarla iliskilendirilmistir. Bu ¢alismanin
amaci, PKOS'lu kadinlarda Demodex tiirleri enfestasyonu yayginhigini
belirlemek ve antropometrik, hormonal ve glisemik parametrelerle iligki-
sini degerlendirmektir.

Gerec ve Yontemler: Bu prospektif gbzlemsel calismaya, Rotterdam
kriterlerine gore dogrulanmis PKOS tanisi almis 18-40 yas arasi 63
kadin dahil edildi. Demodex tlrlerinin varhgi, standart ylzeyel deri bi-
yopsisi teknigi kullanilarak degerlendirildi. Sosyodemografik veriler, ant-
ropometrik dl¢ciimler, over hacmi, oral glukoz tolerans testi sonuglari ve
bir dizi hormonal parametre toplandi.

Bulgular: Demodex pozitif hastalarin viicut kitle indeksi (VKI), bel ve
abdominal cevresi, over hacmi ve aclik kan sekeri diizeyleri anlamli
derecede daha yuksekken, bel-abdominal oranlari Demodex negatif
hastalara kiyasla daha disukti (p<0,05). Buna karsilik, cok degiskenli
lojistik regresyon analizi bu parametrelerin hicbirinin bagimsiz olarak
anlamli olmadigini ortaya koydu (p>0,05).

Sonug: Bulgular, PKOS'lu kadinlarda Demodex spp. enfestasyonu-
nun hem dermatolojik hem de metabolik degisiklikleri yansitabilecegi-
ni distundirmektedir. Tek degiskenli analizler anlamli iligkiler gésterse
de bunlar ¢ok degiskenli modellerde kalici olmamistir ve bu da daha
buylk, prospektif calismalara duyulan ihtiyaci vurgulamaktadir. Demo-
dex taramasi, 6zellikle dermatolojik sikayetlerle basvuran hastalarda
PKOS'un kapsamli yénetimine iligkin ek bilgi saglayabilir.

Anahtar Kelimeler: Polikistik over sendromu, demodex turleri, aclik
glikozu, instlin direnci, hormonal profil, over hacmi
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Highlights

« The prevalence of Demodex spp. was evaluated in women with polycystic ovary syndrome using a standardized

superficial skin biopsy method.

+ Demodex-positive patients had higher BMI, waist and abdominal circumference, ovarian volume, and fasting

glucose levels.

+  Waist-to-abdominal ratio was significantly lower in Demodex-positive individuals.

+ No independent predictors of Demodex positivity were identified in multivariate logistic regression analysis.

+ The findings suggest a possible association between metabolic alterations and Demodex infestation in PCOS.

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a common endocrine
disorder in reproductive-aged women, defined by ovulato-
ry dysfunction (anovulation or oligo-ovulation), clinical and/
or biochemical hyperandrogenism, and polycystic ovarian
morphology. Its estimated prevalence in the general pop-
ulation is approximately 10%, and although its etiology is
thought to be multifactorial, it has not yet been fully eluci-
dated (1-5). PCOS presents with a wide clinical spectrum;
hirsutism, obesity, acne, and alopecia are among the most
common manifestations. Although acne is not included in
the diagnostic criteria, it is a frequent complaint that can sig-
nificantly impair quality of life. While the role of androgens
in acne development has long been recognized, androgen
levels may remain within the normal range in some PCOS
patients with acne. This observation suggests that, in addi-
tion to systemic hormone levels, factors such as increased
peripheral tissue sensitivity to androgens may contribute to
acne pathogenesis (3,5).

Demodex species (particularly Demodex folliculorum and
Demodex brevis) are saprophytic or opportunistic ecto-
parasites that reside in areas of the human face with high
sebaceous gland density. While they may exist in limited
numbers as part of the normal skin flora, they have also
been associated with increased sebum production, aging,
immunosuppression, rosacea, blepharitis, acne, and diabe-
tes (6-14). Recent studies have suggested that disturbanc-
es in glucose metabolism may increase Demodex density,
pointing to a possible association with insulin resistance or
hyperglycemia (10-13). Since PCOS is frequently accom-
panied by metabolic disturbances such as glucose intoler-
ance, hyperinsulinemia, and insulin resistance, the potential
relationship between Demodex infestation and PCOS gains
clinical significance. Therefore, in the etiopathogenesis of
acne observed in PCOS patients, not only hormonal factors
but also parasitic infestations should be considered.

Nevertheless, studies directly examining the relationship
between Demodex infestation and impaired glucose me-

tabolism in PCOS are quite limited, and current data remain
insufficient (11,12). Given the complex endocrine and met-
abolic profile of PCOS, the role of parasitic factors such as
Demodex has not been well defined. Accordingly, the pres-
ent study aimed to determine the prevalence of Demodex
infestation in women with PCOS and to investigate its as-
sociations with glucose regulation, hormonal profiles, and
anthropometric parameters in detail.

MATERIAL and METHODS

The study was designed prospectively and carried out be-
tween November 1, 2020, and April 30, 2021, at the Depart-
ment of Obstetrics and Gynecology of Adiyaman University
Faculty of Medicine. Women aged 18—40 years presenting
with menstrual irregularities and signs of hyperandrogenism,
who were diagnosed with PCOS based on the Rotterdam
criteria, were invited to participate. All participants provided
written informed consent. The study protocol was approved
by the Non-Interventional Clinical Research Ethics Commit-
tee of Adiyaman University (approval date: 17 November
2020; decision number: 2020/10-10). This study was con-
ducted with the utmost ethical sensitivity in accordance with
the Principles of the Declaration of Helsinki.

A total of 63 women diagnosed with PCOS and reporting
acne complaints were included, provided they were not
morbidly obese (body mass index [BMI]>40 kg/m?), had no
known systemic diseases, and met the inclusion criteria.
For each participant, demographic data (age, BMI, obstet-
ric history, smoking status, anthropometric measurements),
laboratory results, and ultrasonographic findings were re-
corded. Abdominal circumference was preferred over hip
circumference to better reflect central adiposity, which is
more closely associated with metabolic activity in PCOS.

Exclusion criteria were: incomplete follow-up or insufficient
data, systemic diseases associated with immunosuppres-
sion, a history of hormonal therapy within the past year,
allergic diseases, previously diagnosed dermatological
conditions (e.g., rosacea, seborrheic dermatitis, blepharitis,
allergic dermatitis), and antibiotic use within the last month.
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The presence of Demodex spp. was determined using the
standard superficial skin biopsy (SSSB) method, performed
on the nasolabial and chin regions as previously described.
A 1 cm? area was marked on a microscope slide with a rul-
er, and the remaining surface was cleaned with ether. A
drop of cyanoacrylate-based adhesive was applied to the
marked area, and the slide was gently pressed onto the
skin surface. After approximately one minute, the slide was
carefully removed and examined within one hour. Two to
three drops of immersion oil were applied to the sampled
area, covered with a coverslip, and examined microscopi-
cally. An initial survey was performed under 4x magnifica-
tion, followed by scanning at 10x and 40x magnification with
a partially closed diaphragm. The density of Demodex spp.
per cm? was evaluated by an experienced parasitologist
(TC), who was blinded to the clinical and laboratory data of
participants. A positive diagnosis was defined as the pres-
ence of five or more Demodex spp. per cm? (9,10).

Statistical Analysis

Statistical evaluation was performed using SPSS version 21
(IBM Corp., Armonk, NY, USA). A p value of less than 0.05
was considered significant. Continuous variables were re-
ported as mean + standard deviation, while categorical vari-
ables were expressed as percentages. Categorical com-
parisons were made with Pearson’s chi-square test. The
Shapiro-Wilk test was used to assess normality. According
to the distribution pattern, continuous variables were com-
pared using either the independent samples t-test or the
Mann-Whitney U test.

To identify factors associated with Demodex positivity, a
multivariate logistic regression analysis was performed us-
ing the backward stepwise (Wald) method. In the initial step,
body mass index, waist circumference, abdominal circum-
ference, total ovarian volume, fasting glucose level, and
waist-to-abdominal ratio were entered into the model. At
each subsequent step, variables with the highest p-values
were sequentially removed according to the Wald statistic.

RESULTS

A total of 63 women diagnosed with PCOS were included
in the study. Of these, 38 (60.3%) were identified as De-
modex-positive, while 25 (39.7%) were Demodex-negative
(Table 1).

When sociodemographic and anthropometric characteris-
tics were compared, BMI (26.2 = 5.9 vs. 23.3 £ 2.5; p =
0.026), waist circumference (79.3 + 11.8 cm vs. 71.2 +
6.9 cm; p = 0.003), and abdominal circumference (86.2 +
12.9 cm vs. 75.3 + 10.3 cm; p = 0.001) were significant-
ly higher in the Demodex-positive group compared to the
Demodex-negative group. However, the waist-to-abdomi-
nal ratio was lower in the Demodex positive group (0.92 +
0.05 vs. 0.95 + 0.05; p = 0.013). No significant differences
were observed between the groups with respect to other
demographic variables such as age, age at menarche, body
weight, height, gravida, parity, or marital status (p > 0.05).

Laboratory data of the participants are presented in Table 2.
Comparisons of laboratory findings showed that the mean
fasting glucose level was significantly higher in the Demo-

Table 1: Sociodemographic data of participants according to Demodex positivity.

Demodex Negative Demodex Positive p-value
n 25 38
Age (years, mean = SD) 23.5+4.3 22.8+4.9 0.561*
Age of first menstruation (years, mean + SD) 12.9+1.4 13.0+1.1 0.707*
) Married 6 (24.0) 16 (42.1)
Marital status (n (%)) - 0.140
Single 19 (76.0) 22 (57.9)
Gravida (mean + SD) 0.4+0.9 0.4+0.9 0.804**
Parita (mean + SD) 0.4+0.9 0.3+0.8 0.932**
Abortus (mean + SD) 0.00+0.00 0.03+0.16 0.422**
Height (cm, mean + SD) 164.7+6.6 161.8+7.5 0.119*
Weight (kg, mean + SD) 63.4+8.4 68.5+15.2 0.325**
BMI (kg/m?, mean + SD) 23.3+2.5 26.2+5.9 0.026*
Waist circumference (cm, mean + SD) 71.2+6.9 79.3+11.8 0.003*
Abdominal circumference (cm, mean + SD) 74.9+10.3 86.2+12.9 <0.001*
Waist-to-abdominal ratio (mean + SD) 0.95+0.05 0.92+0.05 0.013
Acanthosis (n, (%)) 2 (8.0) 3(7.9) 0.988
BMI: Body mass index, SD: Standard deviation. *Independent samples t-test, **Mann-Whitney U test
Med ] West Black Sea 2026;10(1):151-156 153
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Table 2: Laboratory findings of participants according to Demodex positivity.

Demodex Negative Demodex Positive p-value

n 25 38
HbA1c (%, mean + SD) 5.3+0.4 5.3+0.5 0.719**
Fasting Glucose 91.649.9 98.3+8.5 0.036**
Znig%?gz-;n +SD) T1 (60 min) 123.0+34.3 135.0+47.1 0.428*
T2 (120 min) 114.6+28.2 105.5+23.8 0.887*
Free T3 (pg/ml, mean + SD) 3.7+1.1 3.4+0.4 0.486™*
Free T4 (ng/dl, mean + SD) 0.92+0.14 0.87+0.18 0.290**
TSH (IU/mL, mean + SD) 1.86+1.15 2.17+1.87 0.459**
AMH (ng/ml, mean + SD) 6.2+3.8 6.9+3.3 0.356*
DHEA-S (ug/dl, mean + SD) 270.3+105.3 305.4+91.7 0.167**
FSH (IU/mL, mean + SD) 7.6+2.5 8.415.1 0.447*
LH (IU/mL, mean + SD) 8.0+3.7 8.2+3.5 0.905**
Vitamin D (ng/mL, mean + SD) 12.0+£5.1 12.7+5.5 0.621*
Hemoglobin (gr/dl, mean + SD) 13.8+1.4 13.8+1.5 0.898*
Hematocrit (%, mean + SD) 40.7+3.3 40.3+3.6 0.647*
Platelet (x10%ul, mean + SD) 267.2+62.7 273.3x71.4 0.730*
Total antral follicle (mean + SD) 20.3+13.6 22.8+12.2 0.455**
Total Ovarian Volume (cm?, mean = SD) 12.9+3.5 16.3+4.9 0.005*

SD: Standard deviation; HbA1c: Glycated hemoglobin; TSH: Thyroid-stimulating hormone; AMH: Anti-Millerian hormone; DHEA-S:
Dehydroepiandrosterone sulfate; FSH: Follicle-stimulating hormone; LH: Luteinizing hormone, *Independent samples t-test, **Mann-

Whitney U test.

dex-positive group (98.3 + 8.5 mg/dL vs. 91.6 + 9.9 mg/dL;
p = 0.036). In addition, the total ovarian volume was also
significantly greater in this group (16.3 +4.9 mL vs. 12.9 +
3.5 mL; p = 0.005). No statistically significant differences
were observed between the groups regarding other hor-
monal, metabolic, or hematological parameters (p > 0.05).

In the multivariate logistic regression analysis using the
backward stepwise (Wald) method, none of the included
variables remained statistically significant in the final model
(all p > 0.05), indicating that no parameter independently
predicted Demodex positivity.

DISCUSSION

This study aimed to contribute to the limited literature by ex-
amining the association between Demodex spp. infestation
and anthropometric, hormonal, and glycemic parameters in
women with PCOS. Our findings demonstrated that body
mass index, waist and abdominal circumference, ovarian
volume, and fasting glucose levels were significantly high-
er in Demodex-positive individuals in univariate analyses.
However, none of these parameters remained statistically
significant as independent predictors in the multivariate lo-
gistic regression model. This finding may reflect the com-
plex and interrelated metabolic-endocrine characteristics of
PCOS, in which factors such as insulin resistance, obesi-

ty, and hyperandrogenism are closely intertwined. Conse-
quently, the associations observed in univariate analyses
may be attributable to collinearity among variables or the
influence of shared underlying metabolic pathways rather
than independent effects.

Previous studies have reported positive correlations be-
tween impaired glucose metabolism and increased De-
modex density (11,12). In contrast, although fasting glu-
cose levels were higher in the Demodex-positive group
in our study, this variable did not remain an independent
predictor. This finding indicates that the unique metabolic
profile of PCOS—particularly hyperinsulinemia and insulin
resistance, which are independent of glucose levels—may
directly influence Demodex proliferation. Similarly, previ-
ous studies reported that even after glycemic control was
achieved in women with gestational diabetes, elevated De-
modex density persisted (10). These observations suggest
that not only systemic glucose levels but also local skin mi-
croenvironmental factors and sebaceous gland activity play
important roles (15,16).

From an anthropometric perspective, BMI, waist circumfer-
ence, and abdominal circumference were significantly high-
er in the Demodex-positive group. However, these effects
also disappeared in multivariate analyses. This may imply
that increased adiposity indirectly promotes sebum produc-
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tion and thereby creates a more favorable environment for
Demodex, but the relationship is not necessarily direct.

Although no distinct hormonal differences were found, to-
tal ovarian volume was significantly greater in the Demo-
dex-positive group. This common feature of PCOS may
elevate local androgen levels and sebum secretion, thereby
facilitating Demodex infestation. Nevertheless, the absence
of independent significance in regression analysis suggests
that this relationship is also likely indirect or mediated by
glucose-related mechanisms.

The therapeutic implications of these findings are note-
worthy. Metformin, commonly used in the management of
PCQOS, not only improves insulin sensitivity but may also
reduce sebum production, potentially limiting Demodex pro-
liferation. Likewise, combined oral contraceptives suppress
androgen activity and reduce sebaceous gland secretion,
which could lower parasite density. Therefore, integrating
systemic metabolic approaches with dermatological inter-
ventions may be beneficial in managing PCOS patients (16).
All these speculative findings deserve investigation through
randomized controlled trials.

The discrepancies between our results and those of pre-
vious studies may stem from methodological differences,
such as sample size, diagnostic methods for Demodex,
sampling sites, and the homogeneity of the study popula-
tion. The restriction of this study to women with PCOS limits
the generalizability of the findings to the broader population.
Nevertheless, considering the unique hormonal and meta-
bolic characteristics of PCOS, such focused analyses pro-
vide valuable insights.

This study has some limitations. The relatively small sam-
ple size may have limited statistical power. As this was de-
signed as a pilot study, no power analysis was conducted,
and the results should be considered hypothesis-generat-
ing rather than confirmatory. This may be the reason for the
discrepancy between univariate and multivariate analyses.
Furthermore, Demodex assessment was restricted to two
facial regions (nasal wings and chin), which may not reflect
the overall infestation level across the entire facial surface.
The fact that only PCOS patients with acne complaints were
included in the study may create a selection bias. Hormonal
and metabolic parameters were measured at a single time
point, which may have overlooked circadian or cyclic varia-
tions. Lastly, given the cross-sectional design, the observed
associations should not be interpreted as causal.

Conclusion

This study demonstrated that Demodex spp. infestation in
women with PCOS may be associated with certain anthro-
pometric and metabolic parameters. However, the absence
of independent predictors in multivariate analyses suggests
that these relationships may not be direct but rather me-

diated through indirect mechanisms. The results highlight
a potential interaction between the complex hormonal and
metabolic profile of PCOS and the cutaneous microecology.

The evaluation of Demodex infestation may contribute to
a better understanding and management of dermatological
symptoms in women with PCOS. In particular, in PCOS
patients presenting with persistent acne or other derma-
tological manifestations, a simple Demodex screening
could guide the inclusion of topical antiparasitic agents
(e.g., metronidazole, ivermectin) in treatment plans. Such
an approach may improve the dermatological management
of PCOS and support the development of multidisciplinary
treatment strategies.
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