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GRAPHICAL ABSTRACT

Aim: To investigate the relationship between platelet indices and polycystic ovary
syndrome, a disease associated with metabolic disorders in adolescents.
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ABSTRACT

Aim: The study investigated the relation between polycystic ovary syndrome, a disease caused by inflammation and insulin resistance as-
sociated with metabolic disorders, and platelet indices, which provide information about platelet activity.

Material and Methods: Patients with oligoovulation, hyperandrogenemia, or clinical signs of hyperandrogenism (hirsutism, acne, etc.)
and polycystic appearance with = 20 small follicles = 2~ 9 mm in diameter in both ovaries on ultrasound according to the newly updated
Rotterdam criteria formed PCOS group. As a control group, adolescents with similar age groups and body mass index (BMI) values were
selected who presented to the clinic due to non-PCOS symptoms (vaginitis, dysmenorrhea, cystitis), whose complete blood count was
checked in a hormone test and who did not meet the Rotterdam criteria.
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Platelet indices found in routine blood count parameters were analyzed between the two groups. In addition, the relation between these
indices and hormone status and insulin resistance in PCOS patients was analyzed. Patients with diabetes mellitus, high blood pressure,
malignant diseases, cardiovascular diseases, essential thrombocytopenia, or other blood diseases as well as patients taking medication are
excluded.

Results: In the study of 123 patients, there was no statistical result between the groups about age and body mass index (p:>0.05). The
hemogram parameters were compared between the groups. Hemogram parameters such as P-LCR (p: 0.002), PDW (p: 0.011), and MPV
(p: 0.007), which indicate platelet activity, were statistically higher in the PCOS group. When analyzing the data of PCOS patients, it was
found that platelet indices were higher in the group with high insulin resistance (p: <0.005). When analyzing the hormonal status, only the
blood prolactin level correlated positively with the values of P-LCR (r: 0.223, p: 0.017), PDW (r: 0.214, p: 0.022), and MPV (r: 0.213, p: 0.023).

Conclusion: Analyzing platelet indices on routine blood counts in polycystic ovary syndrome, informing patients of their predisposition to
metabolic diseases, and making the necessary referrals will contribute to the treatment and follow-up of polycystic ovary syndrome. These
tests, which can be easily performed in any center, should be used in standard practice.
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GRAFIKSEL OZET

Amag: Adodlesanlarda metabolik bozukluklarla iligkili bir hastalilk olan polikistik over

sendromu ile trombosit indeksleri arasindaki iligskiyi aragtirmak.
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Amac: Bu ¢alismanin amaci, adélesanlarda metabolik bozukluklarla iliskili, inflamasyon ve insulin direncinin neden oldugu bir hastalik olan
polikistik over sendromu (PKOS) ile trombosit aktivitesi hakkinda bilgi veren trombosit indeksleri arasindaki iligkiyi arastirmaktir.

Gerec ve Yontemler: Oligoovulasyon, hiperandrojenemi veya hiperandrojenizmin klinik bulgulari (hirsutizm, akne vb.) ve yeni glincellenen
Rotterdam kriterlerine gore ultrasonda her iki overde = 20 kuguk folikll = 2~ 9 mm ¢apinda polikistik gérinimi olan hastalar polikistik over
sendromu tanisi ile calismaya dahil edildi ve PKOS grubunu olusturdu. Klinige PKOS disi nedenlerle (vajinit, dismenore, sistit) basvuran,
hormon testi sirasinda tam kan sayimina bakilan ve Rotterdam kriterlerini karsilamayan benzer yas gruplari ve viicut kiitle indeksi (VKIi)
degerlerine sahip hastalar kontrol grubu olarak segildi.

Rutin kan sayimi parametrelerinde bulunan trombosit indeksleri iki grup arasinda analiz edilmistir. Ayrica, PKOS hastalarinda bu indeksler
ile hormonal durum ve insulin direnci arasindaki iliski analiz edilmistir. Diabetes mellitus, hipertansiyon, malign hastaliklar, kardiyovaskuler
hastaliklar, esansiyel trombositopeni veya diger kan hastaliklari olan hastalar ve ila¢ kullanan hastalar calisma disi birakildi.

Bulgular: Calismaya dahil edilmis olan 123 hastadan 67 tanesi polikistik over sendromu tanisi alarak vaka grubunu, geri kalan 56 hasta
kontrol grubunu olusturmustur. Gruplar arasi yas ve vicut kitle indeksi agisindan istatistiksel fark bulunmamaktadir (p: >0,05). Gruplar
arasinda tam kan sayimi parametreleri karsilastirildiginda, trombosit aktivitesini gdsteren trombosit biyik hiicre orani (p: 0,002), trombosit
dagihm genisligi (p: 0,011) ve ortalama trombosit hacmi (p: 0,007) polikistik over sendromu grubunda istatistiksel anlamli olarak daha fazla
bulunmustur. Polikistik over sendromu hastalarinin verileri incelendiginde insulin direnci yliksek olan grupta trombosit indeksleri daha ylksek
bulunmustur (p: <0,005). Hormonal durumu analiz ettigimizde, sadece kandaki prolaktin seviyesi P-LCR (r: 0,223, p: 0,017), PDW (r: 0,214,
p: 0,022) ve MPV (r: 0,213, p: 0,023) degerleriyle pozitif korelasyon gdstermektedir.

Sonug: Polikistik over sendromu hastalarinin rutin kan sayimlarinda mevcut olan trombosit indekslerini inceleyip hastalara metabolik
hastaliklara yatkinlik konusunda bilgi vermek ve gerekli yonlendirmeleri yapmak hastaliginin tedavisi ve takibine katki saglayacaktir. Her
merkezde bakilmasi kolay olan bu tetkikler glincel pratikte kullanim alani almalidir.

Anahtar Sozciikler: Metabolik sendrom, polikistik over sendromu, trombosit
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PCOS and Platelet Indices

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a prevalent hormo-
nal disorder affecting around 6-10% of women during their
reproductive years (1). According to the Rotterdam diag-
nostic criteria, the presence of polycystic ovaries detected
by ultrasound, along with clinical and/or biochemical hyper-
androgenism and oligo-ovulation, is required for diagnosis.
PCOS is diagnosed when at least two of the three features
are present. The cause of PCOS is not yet found and the
disease is characterized by diverse and complicated clinical
manifestations (2).

Current research suggests that the etiology of PCOS is mul-
tifactorial. Genetic predisposition, inflammatory reactions,
low-grade chronic inflammation in the body, possibly reac-
tive oxygen species (ROS), overexposure to embryonic an-
drogens, an unhealthy lifestyle, and hormonal imbalances
are involved in etiopathogenesis (3-7).

PCOS is associated with metabolic disorders caused by
inflammation and insulin resistance. Inflammation and insu-
lin resistance may cause vascular endothelial damage and
dysfunction, followed by platelet activation. Studies have
shown that this condition is critical to the pathophysiology
of cardiovascular disease (CVD) and type 2 diabetes (8,9).

Platelet large cell ratio (P-LCR), platelet distribution width
(PDW) and mean platelet volume (MPV) are inexpensive
and easy-to-measure parameters obtained from whole
blood cells in daily clinical practice. They serve as effec-
tive markers for platelet activity. Recent studies suggest
that platelet indices are associated with vascular and car-
diac disease in type 2 diabetes mellitus (10,11). In a study
conducted in PCOS patients, MPV was found to be higher
than in the control group and it was suggested that this was
probably related to insulin (12). In the literature, platelet in-
dices such as P-LCR and PDW have not been extensively
studied in PCOS.

We analyzed the relation between platelet indices (P-LCR,
PDW, and MPV) in routine blood parameters and PCOS.

MATERIAL and METHODS

This retrospective study was conducted between January
2023 and January 2024. Patients with oligo-ovulation, hy-
perandrogenemia or clinical signs of hyperandrogenism
(hirsutism, acne, etc.) and polycystic appearance with = 20
small follicles with a diameter of = 2~ 9 mm on ultrasound
in both ovaries according to the newly updated Rotterdam
criteria formed the case group (13). Patients with similar
age groups and body mass index (BMI) who presented to
the clinic with problems other than PCOS (vaginitis, dys-
menorrhea, cystitis) and underwent hormone testing and
complete blood tests were selected as the control group.
Patients with diabetes mellitus, hypertension, malignant

diseases, cardiovascular diseases, essential thrombocyto-
penia, or other blood diseases as well as patients who were
taking medication were excluded.

Blood samples for blood cell count (CBC) were taken dur-
ing outpatient clinic visits in BD Vacutainer K2E tubes con-
taining anticoagulants. The hormone profiles of the patients
were analyzed in follicular phase (2-5 days) of the menstru-
al cycle. The levels of follicle-stimulating hormone (FSH),
luteinizing hormone (LH), estradiol, prolactin, total testos-
terone, free testosterone, 17-OH progesterone, dehydroepi-
androsterone sulfate (DHEAS), and thyroid-stimulating hor-
mone (TSH) were analyzed, as well as hemoglobin, white
blood cells, neutrophils, lymphocytes, monocytes, platelets,
P-LCR, PDW, MPV and immature granulocytes (Ig). The
platelet indices are included in the CBC parameters. Insulin
resistance was determined using the formula Homeostatic
Model Assessment of Insulin Resistance (HOMA-IR) fast-
ing insulin (mIU/L) x fasting glucose (mg/dL) /405 (14).

Statistical Analysis

RStudio was used for the statistical analysis. Normal-
ly distributed variables were calculated using Kolmog-
rov-Simirnov and Shapiro-Wilk tests and presented with
the mean values and standard deviations of the variables.
The t-test for independent samples was used to compare
these parameters between groups. Descriptive methods
were used in the study to examine non-normally distributed
numerical data. Measures such as averages and quartiles
(Q1-Q3) were used and Mann-Whitney U tests were per-
formed. The Spearman test was used to calculate correla-
tions and relationships between variables that are not reg-
ularly distributed. The Pearson test was used to assess the
correlation between variables with a parametric distribution.
A p-value below 0.05 was considered statistically significant.

RESULTS

The study included a total of 123 patients. Group | com-
prised 67 participants who had been diagnosed with PCOS,
while Group Il comprised 56 patients who served as a con-
trol group. No significant difference was found between the
groups in terms of BMI and age. Both groups had an aver-
age age of 18 years and an average BMI within the normal
range of 18.5-24.9 kg/m2. Group | had statistically higher
blood levels of estradiol, LH, total testosterone, free testos-
terone, and 17-hydroxyprogesterone compared to group Il
(p<0.05). There was no significant differences in the blood
levels of FSH, DHEAS, TSH, and prolactin between the
groups, as shown in Table 1.

The analysis of the blood count data showed that the PCOS
group had statistically higher values for P-LCR, PDW, and
MPV compared to the other groups. No differences were
observed between the groups for the other blood count pa-
rameters (Table 2).
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Table 1: Demographic characteristics and hormone levels of the patients included in the study.

Characteristics* Group PCOS (n=67) Group Control (n=56) p**

Age (years) 18 (17-19) 18 (16-19) 0.470
BMI (kg/m?) 22.6 (19.6-24.7) 20.6 (18.8-24.4) 0.123
Estradiol (pg/mL) 44 (35-65) 32 (21-49) <0.001
FSH (mIU/ml) 5.47 (4.29-6.29) 5.74 (4.76-6.91) 0.234
LH (mIU/ml) 9.14 (6.85-14.18) 5.83 (4.04-7.10) <0.001
Total testosterone (ng/dL) 34 (20-51) 22 (14-32) 0.001
Free testosterone (ng/dL) 2.37 (1.44-3.30) 1.50 (0.95-2.43) 0.031
DHEAS (ug/dL) 275 (163-355) 216 (155-332) 0.361
TSH (mIU/L) 2.11 (1.32-2.87) 1.90 (1.30-2.87) 0.714
Prolactin (ng/mL) 18.4 (12.5-24.1) 17.4 (13.6-25.4) 0.969
17-hydroxyprogesterone (ng/L) 0.41 (0.30-0.60) 0.27 (0.18-0.40) <0.001

BMI: body mass index, FSH: follicle-stimulating hormone, LH: Luteinizing hormone, DHEAS: Dehydroepiandrosterone sulfate, TSH: thyroid
stimulating hormone. A p-value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

*Data are expressed as median and quartiles (Q1-Q3) according to statistical analyses. **Mann Whitney U Test.

Table 2: Blood cell parameters of the patients included in the study.

Blood cell parameters* Group PCOS (n=67) Group Control (n=56) P

Hb (g/dl) 13.5 (12.8-14.1) 13.4 (12.7-14.2) 0.646**
WBC (10%/uL) 7.08 (5.80-9.00) 7.49 (6.23-8.53) 0.847**
Neutrophils (10%/uL) 3.68 (3.00-5.13) 4.03 (3.30-5.04) 0.430**
Lymphocytes (10%/uL) 2.38 (2.02-2.71) 2.40 (2.02-2.95) 0.699**
Monocytes (10%/uL) 0.54 (0.42-0.71) 0.56 (0.44-0.65) 0.491**
Platelets (10%/pL) 299 +67.5 320 +61.3 0.079***
P-LCR (%) 30+8.0 26 7.4 0.002***
PDW (fL) 12.2 (11.1-13.8) 11.3 (10.1-12.6) 0.011**
MPV (fL) 10.7 £1.03 10.2 +0.88 0.007***
Ig (%) 0.2 (0.1-0.3) 0.2 (0.1-0.3) 0.239**

Hb: Hemoglobine, WBC: White blood cell, P-LCR: Platelet-large cell ratio, PDW: Platelet distribution width, MPV: Mean platelet volime, Ig:
Immature granulocytes. A p value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

*Data are expressed as mean+SD or median and quartiles (Q1-Q3) where appropriate according to statistical analyses. **Mann Whitney U

Tes. ***Student’s t-test.

The patients diagnosed with PCOS were divided into two
groups based on their insulin resistance. The group with
higher HOMA-IR had elevated blood insulin levels and in-
creased P-LCR, PDW, and MPV compared to those without
insulin resistance. There was no statistically significant dif-
ference between these two groups in terms of BMI, fasting
blood glucose (FBG), and age (Table 3).

When analyzing the correlation of platelet-derived hemo-
gram parameters with BMI, FBG, blood insulin levels, and
HOMA-IR values, neither BMI nor insulin has a statistically
significant relationship with platelet-derived hemogram pa-
rameters. There is a positive correlation between FBG and
platelet-derived hemogram parameters. (P-LCR, r:0.328,

p:0.007; PDW, r:0.339, p:0.005; MPV, r:0.309, p:0.012)
There is a positive correlation between HOMA-IR and both
P-LCR and MPV (r:0.294, p:0.017 and r:0.286, p:0.020).
Platelet-derived hemogram parameters increase with in-
creasing FBG. P-LCR and MPV increase with an increase
in HOMA-IR. In the correlation analysis of the platelet-de-
rived hemogram parameters with the hormone levels of the
participants in the groups, none of the hormone levels ex-
cept prolactin was found a statistically significant relation-
ship. The prolactin level in the blood correlates positively
with the values of P-LCR (r: 0.223, p: 0.017), PDW (r: 0.214,
p: 0.022), and MPV (r: 0.213, p: 0.023) (Table 4).
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Table 3: Demographic characteristics, fasting blood glucose, insulin blood levels, and platelet-derived hemogram parameters of the

PCOS group.

Parameters* HOMA-IR>2.5 (n=26) HOMA-IR=2.5 (n=41) P
Age (years) 18 (17-19) 18 (17-19) 0.455**
BMI (kg/m?) 22.6 (19.6-26.6) 22.1 (19.6-24.7) 0.711**
FBG (mg/dL) 88+11.2 83+10.8 0.064***
Insulin (mIU/L) 14.4 (13.0-21.4) 10.6 (8.5-12.1) <0.001**
P-LCR (%) 34+7.4 28+7.3 <0.001***
PDW (fL) 13.1+1.99 11.9+1.94 0.022**
MPV (fL) 11.1+£1.05 10.4+0.92 0.004***

HOMA-IR: Homeostatic Model Assessment for Insulin Resistance, BMI: Body-mass index, FBG: Fasting blood glucose, P-LCR: Plate-
let-large cell ratio, PDW: Platelet distribution width, MPV: Mean platelet volime. A p value of <0.05 indicates a significant difference. Statis-
tically significant p-values are in bold. *Data are expressed as mean+SD or median and quartiles (Q1-Q3) according to statistical analyses.

**Mann Whitney U Test. ***Student’s t-test.

Table 4: Correlation analysis of diabetes-related parameters
with platelet derived hemogram parameters in PCOS patients.

P-LCR PDW MPV

Diabetes-related parameters

0.119  0.144  0.106
BMI (kg/m?)
p 0.342° 0.246* 0.396"
0.328 0.339 0.309
FBG (mg/dL) r
p 0.007** 0.005** 0.012**
0.117  0.020 0.137
Insulin (mIU/L) r
p 0.350* 0.874* 0.272"
0.294 0.207 0.286
HOMA-IR r 9 8
p 0.017* 0.095* 0.020*
i r 0157 0081 0.116
Estradiol
p 0.089* 0.378* 0.207*
FSH r 0.114 0.167  0.099
p 0.216* 0.069* 0.282*
LH r -0.081 0.005 -0.012
p 0.740* 0.957* 0.894*
r 0102 0127  0.069
Total testosterone
p 0.311* 0.205* 0.490*
r 0043 0.048 0.062
Free testosterone
p 0.673* 0.634* 0.538"
0.081 0.180 0.038
DHEAS r
p 0.422* 0.072* 0.706*
A .041 )
TSH r 0106 00 0.085
p 0252 0.659* 0.357"
; r 0223 0214 0213
Prolactin
p 0.017* 0.022* 0.023*
17-hydroxyprogesterone 2016 0002 0.029
Y ypres 0.873* 0.983* 0.777*

BMI: Body-mass index, FBG: Fasting blood glucose, HOMA-IR:
Homeostatic Model Assessment for Insulin Resistance, P-LCR:
Platelet-large cell ratio, PDW: Platelet distribution width, MPV:
Mean platelet volime, FSH: Follicle stimulating hormone, LH: Lu-
teinizing hormone, DHEAS: Dehydroepiandrosterone sulfate, TSH:
Thyroid stimulating hormone. A p value of <0.05 indicates a signifi-
cant difference. Statistically significant p-values are in bold.

* Spearman test; ** Pearson test.

DISCUSSION

Polycystic ovary syndrome is an endocrinopathy associat-
ed with reproductive abnormalities, marked insulin resist-
ance, increased risk of type 2 diabetes, dyslipidemia, coro-
nary heart disease, and cerebrovascular morbidity. Studies
have reported that metabolic syndrome, obesity, insulin
resistance, and hyperlipidemia are observed, is common in
PCOS patients compared to controls (15,16).

Platelets are small, nucleated cells, and the number of them
is measured by the platelet count (PLT) (17). MPV index
is a helpful tool for figuring out the size of these platelets.
Large platelets aggregate and react more than little plate-
lets (18,19). MPV has an impact on mortality in vascular
pathology, especially in patients with acute coronary syn-
drome (20, 21).

In our study, MPV, PDW, and P-LCR were found to be high-
er among the platelet indices in the PCOS group. In a sys-
temic meta-analysis, Li et al. investigated the relationship
between MPV levels and PCOS and found that patients
with PCOS had significantly higher MPV levels than women
without PCOS, which could be related to insulin resistance
(12).

In contrast, Dogan et al. found that MPV levels of non-obese
women with and without PCOS were similar and that insulin
resistance had no effect on MPV values, and that PCOS
patients with high androgen levels had low MPV values (22).

Yang et al. in China examined the platelet parameters of
adults with metabolic syndrome and found no association
between MPV and P-LCR, but PDW was found to be higher
in individuals with metabolic syndrome (23).

We calculated insulin resistance using the HOMA-IR test
and found that platelet indices increase in PCOS patients
with high HOMA-IR. In an Indian study, platelet indices
were used to assess cardiovascular risk in premenopau-
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sal patients with metabolic syndrome. Platelet indices were
significantly positively correlated with HbA1C, FBG, total
cholesterol, and triglycerides and negatively correlated with
high-density lipoprotein (24). Similarly, Buch et al. analyzed
platelet volume indices to predict diabetes complications
and found higher MPV and PDW values in diabetic patients
with complications and showed that there was no asso-
ciation between P-LCR and diabetes complications (25).
These studies and our results demonstrate the association
between increased insulin resistance, platelet activity, and
thrombogenic events.

When we compared platelet indices and hormone status
in PCOS patients in our study, only a statistical correla-
tion with prolactin was found among the indices. Yilmaz et
al. studied the relationship between MPV and prolactin in
PCOS patients and found that MPV levels increased with
increasing prolactin levels, similar to our study. Thus, the
study suggests that in women with PCOS, high PRL levels
may increase the risk of atherothrombotic events through
platelet activation. In our study, we found no correlation be-
tween other hormone levels and platelet indices. Ozay and
Ozay. investigated inflammatory markers in PCOS patients
and found no correlation between androstenedione, DHE-
AS, free testosterone PDW, and MPV (26,27).

Although studies show an increase in MPV in patients with
PCOS, no study in the literature examines all platelet indi-
ces in PCOS. Our study adds to the literature as it is the first
to investigate the relationship between all platelet indices
and both insulin resistance and hormonal status, particular-
ly in adolescent patients with PCOS. It should be noted that
our study has some limitations. The limitations of the study
include the fact that it was a retrospective study at a single
center and that other metabolic syndrome criteria such as
waist circumference or lipid profile were not recorded in the
patient files.

In conclusion, there is an association between PCOS and
cardiovascular disease, hypertension, diabetes mellitus,
and atherosclerosis. Platelet indices are elevated in CVD,
DM, and atherosclerosis. Screening platelet indices in
routine blood tests of adolescents with PCOS, especially
those with insulin resistance, educating patients about their
predisposition to metabolic diseases, and referring them to
the appropriate services will help in the management and
follow-up of PCOS disorders. These tests, which can be
easily performed in any center, should be used in common
practice. However, further prospective studies are needed
to confirm our findings.

Acknowledgment

None.

Author Contributions

Concept, Constructing hypothesis or idea of research and/or arti-
cle: Serap Topkara Sucu, Design and planning methodology to
reach the conclusions: Serap Topkara Sucu, Data Taking respon-
sibility for patient/follow-up, collection of biological data materials,
data management, and collection or reporting, execution of the pro-
cessing experiments: Serap Topkara Sucu, Taking responsibility
for logical analyses interpretation and conclusion of the results /
Analysis or Interpretation: Serap Topkara Sucu, Hiiseyin Levent
Keskin, Literatlre review for the study: Serap Topkara Sucu, Writ-
ing: Serap Topkara Sucu / Hiiseyin Levent Keskin, Approval:
Hiiseyin Levent Keskin.

Conflicts of Interest

The authors have no conflict of interest in this study.

Financial Support

There was no financial support in our study.

Ethical Approval

The study was conducted in accordance with the rules of the Decla-
ration of Helsinki and approved by the Ethics Committee of Ankara
Etlik City Hospital (Date: 24 April 2024-AESH-BADEK-2024-340).

Review Process

Extremely and externally peer-reviewed.

REFERENCES

March WA, Moore VM, Willson KJ, Phillips DI, Norman RJ,
Davies MJ. The prevalence of polycystic ovary syndrome in a
community sample assessed under contrasting diagnostic cri-
teria. Hum Reprod 2010;25(2):544 51. https://doi.org/10.1093/
humrep/dep399.

HRIST, Jacob P.; CEDARS, Marcelle I. Current guidelines for
diagnosing PCOS. Diagnostics 2023, 13.6: 1113. https://doi.
org/10.3390/diagnostics13061113

Wang, Y., Yang, Q., Wang, H., Zhu, J., Cong, L., Li, H., & Sun,
Y. NAD+ deficiency and mitochondrial dysfunction in granulosa
cells of women with polycystic ovary syndrome double dagger.
Biol Reprod 2021;105(2):371-80.

Mizgier M, Jarzgbek-Bielecka G, Wendland N, Jodfows-
ka-Siewert E, Nowicki M, Brozek A, Opydo-Szymaczek J. Rela-
tion between inflammation, oxidative stress, and macronutrient
intakes in normal and excessive body weight adolescent girls
with clinical features of polycystic ovary syndrome. Nutrients
2021, 13.3: 896. https://doi.org/10.3390/nu13030896

Stener-Victorin E, Deng Q. Epigenetic inheritance of polycys-
tic ovary syndrome- challenges and opportunities for treat-
ment. Nat Rev Endocrinol 2021;17(9):521-33. https://doi.
org/10.1038/s41574-021-00517-x.

Rajkumar E, Ardra A, Prabhu G, Pandey V, Sundaramoorthy
J, Manzoor R, Sooraj KV, Manikandaprabu M, Badiger T. Pol-
ycystic ovary syndrome: An exploration of unmarried women'’s
knowledge and attitudes. Heliyon 2022;8(7): e09835.

—_

N

w

>

o

o

118

Med J West Black Sea 2024;8(2): 113-119


https://doi.org/10.1093/humrep/dep399
https://doi.org/10.1093/humrep/dep399
https://doi.org/10.3390/diagnostics13061113
https://doi.org/10.3390/diagnostics13061113
https://doi.org/10.3390/nu13030896
https://doi.org/10.1038/s41574-021-00517-x
https://doi.org/10.1038/s41574-021-00517-x

PCOS and Platelet Indices

10.

11.

12.

13.

14.

15.

16.

17.

Abraham Gnanadass S, Divakar Prabhu Y, Valsala Gopalakr-
ishnan A. Association of metabolic and inflammatory markers
with polycystic ovarian syndrome (PCOS): an update. Arch Gy-
necol Obstet 2021;303(3):631-43.

Kaur R, Kaur M and Singh J. Endothelial dysfunction and plate-
let hyperactivity in type 2 diabetes mellitus: molecular insights
and therapeutic strategies. Cardiovasc Diabetol 2018; 17: 121.

Berg DD, Yeh RW, Mauri L, Morrow DA, Kereiakes DJ, Cutlip
DE, Gao Q, Jarolim P, Michelson DA, Frelinger Ill AL, Cange
AL, Sabatine MS, O’Donoghue M L. Biomarkers of platelet
activation and cardiovascular risk in the DAPT trial. J Thromb
Thrombolysis 2020. DOI: 10.1007/s11239-020-02221-5.

Ji S, Zhang J, Fan X, Wang X, Ning X, Zhang B, Shi H, Yan H.
The relationship between mean platelet volume and diabetic
retinopathy: a systematic review and meta-analysis. Diabetol
Metab Syndr. 2019 Mar 12;11:25.

Madan SA, John F, Pitchumoni CS. Nonalcoholic fatty liver
disease and mean platelet volume: a systemic review and me-
ta-analysis. J Clin Gastroenterol 2016, 50.1: 69-74.

Li L, Yu J, Zhou Z. Mean platelet volume and polycystic ovary
syndrome: a systematic review and meta-analysis. J Int Med
Res 2022, 50.1: 03000605211067316.

Teede HJ, Tay CT, Laven JJ E, Dokras A, Moran LJ, Pilto-
nen TT, Costello MF, Boivin J, Redman LM, Boyle JA, Norman
RJ, Mousa A, Joham AE. Recommendations from the 2023
international evidence-based guideline for the assessment and
management of polycystic ovary syndrome. Eur J Endocrinol
2023, 189.2: G43-G64. https://doi.org/10.1093/ejendo/lvad096

Tehrani FR, Rashidi H, Khomami MB, Tohidi M, Azizi F. The
prevalence of metabolic disorders in various phenotypes of pol-
ycystic ovary syndrome: a community-based study in South-
west of Iran. Reprod Biol Endocrinol 2014;12:89

Wild RA, Rizzo M, Clifton S, Carmina E. Lipid levels in polycys-
tic ovary syndrome: systematic review and meta-analysis. Fer-
til steril 2011, 95.3: 1073-1079. e11. https://doi.org/10.1016/].
fertnstert.2010.12.027

Moran LJ, Misso ML, Wild RA, Norman RJ. Impaired glucose
tolerance, type 2 diabetes and metabolic syndrome in poly-
cystic ovary syndrome: a systematic review and meta-anal-
ysis. Hum Reprod Update 2010, 16.4: 347-363. https://doi.
org/10.1093/humupd/dmg001

Wang RT, Li Y, Zhu XY, Zhang YN. Increased mean platelet
volume is associated with arterial stiffness. Platelets 2011,
22.6: 447-451. doi.org/10.3109/09537104.2011.565431

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Akgul O, Uyarel H, Pusuroglu H, Gul M, Isiksacan N, Turen
S, Erturk M, Surgit O, Cetin M, Bulut U, Baycan O F, Uslu N.
Prognostic value of elevated mean platelet volume in patients
undergoing primary angioplasty for ST-elevation myocardi-
al infarction. Acta Cardiol 2013, 68.3: 307-314. https://doi.
org/10.1080/AC.68.3.2983426

Kose C, Korpe B, Korkmaz V, Ustun YE. The role of system-
ic immune inflammation index in predicting treatment success
in tuboovarian abscesses. Arch Gynecol Obstet 2023, 308.4:
1313-1319 doi: 10.1007/s00404-023-07107-4.

Ke J, Lu N, Liu Y, Chen H. Association between platelet distri-
bution width and peripheral arterial disease in elderly patients.
Vasa 2022 https://doi.org/10.1024/0301-1526/a001022

Vagdatli E, Gounari E, Lazaridou E, Katsibourlia E, Tsikopou-
lou F, Labrianou I. Platelet distribution width: a simple, practical
and specific marker of activation of coagulation. Hippokratia
2010, 14.1: 28. PMID: 20411056

Dogan BA, Arduc A, Tuna MM, Karakilic E, Dagdelen |, Tu-
tuncu Y, Berker D, Guler S. Association of mean platelet vol-
ume with androgens and insulin resistance in nonobese pa-
tients with polycystic ovary syndrome. Int J Endocrinol Metab.
2014;12(4):e18642.

Yang XJ, Zhang LY, Ma QH, Sun HP, Xu Y, Chen X, Pan CW.
Platelet parameters in Chinese older adults with metabolic syn-
drome. Endocr Connect. 2020 Jul;9(7):696-704.

Gara HK, Vanamali DR. Role of Platelet Indices for Cardiovas-
cular Risk Assessment in Premenopausal Females with Meta-
bolic Syndrome. Indian Journal of Cardiovascular Disease in
Womenl 2024, 9.2: 90. DOI: 10.25259/IJCDW_73_2023

Buch A, Kaur S, Nair R, Jain A. Platelet volume indices as pre-
dictive biomarkers for diabetic complications in Type 2 diabetic
patients. J Lab Physicians. 2017 Apr-Jun;9(2):84-88.

Yilmaz O, Calan M, Kume T, Temur M, Yesil P, Senses MY. The
effect of prolactin levels on MPV in women with PCOS. Clinical
Endocrinology 2015, 82.5: 747-752. https://doi.org/10.1111/
cen.12647

Ozay AC, Ozay OE. The importance of inflammation markers

in polycystic ovary syndrome. Rev Assoc Med Bras 2021, 67.3:
411-417 https://doi.org/10.1590/1806-9282.20200860

Med ] West Black Sea 2024;8(2): 113-119

119


https://doi.org/10.1111/cen.12647
https://doi.org/10.1111/cen.12647

