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Abstract: Polycystic ovarian syndrome (PCOS) is a complex endocrine disorder which affects millions of women
worldwide. It is a heterogeneous condition with various pathophysiological and many clinical presentations. To
analyse the long term complications of PCOS a questionnaire was circulated to women volunteers with the age
group ranged between 20-42 years. From which 30 early PCOS patients aged between (20-22) years and 30
prolonged PCOS patients aged between (40-42) years were selected based on Rotterdam criteria (2023) and the
blood samples were analyzed for hsCRP and complete hematogram parameters. hsCRP (p<0.001), Leucocytes
(p<0.01), and Neutrophils (p<0.001) showed significantly higher levels and RBC, Hemoglobin, MCHC, and MCH
showed significantly lower levels (p<0.01) in prolonged PCOS patients when compared to the early PCOS patients.
But the levels of Monocytes, Eosinophils, Basophils, Immature Granulocytes, Platelet Disc Width, Mean Platelet
Volume, Platelet Volume, Platelet to Large Cell Ratio, Platelet Crit were found to be non significant.
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Introduction

Polycystic ovarian syndrome (PCOS) is a common
endocrine disorder which affects nearly 15% of
reproductive =~ women  worldwide. It s
characterized by infertility, irregular menstrual
cycle, hirsutism and enlarged ovaries with
multiple cysts.It is also considered as a genetic
disorder because it is highly heritable (Dapas et

al., 2020). The pathogenesis of PCOS is not clearly

understood, although it is widely believed to be a
multi factorial disorder because it include both
genetic and environmental components. Three
fourth of the women with PCOS suffers from
infertility, obesity,
associated complications. This
common in the women of any ethnic but some

insulin resistance and

condition is

study report that it is very popular condition
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mainly in south Asians and Hispanics. Rotterdam
criteria is the most commonly used criteria for
the diagnosis of PCOS from the year 2003. The
criteria for PCOS includes the following three
symptoms—(i)Anovulation or oligo ovulation; (ii)
Hyperandrogenism; and (iii) Polycystic ovaries.
When a women experience any two of these
condition they said to have PCOS (Dewailly et
al,2020).The updated Rotterdam criteria includes
that presence of more than 12 follicles in each
ovary measuring 2-9 mm in diameter or an
increased ovarian volume (>10 ml)(Dumesic et
al,2015). On long run PCOS may lead to several
complications imbalances,
among them the notable inflammatory marker
includes hsCRP, a member of the pentraxin group
that is composed of monomers comprising 221
amino acids, which is considered as the most
powerful acute phase protein and the CRP gene is
found in chromosome 1. The inflammatory
cascade is started by infections or tissue injury
that triggers macrophage activation and TNF-
alpha and interleukin-1 production. Interleukin-6,
a crucial CRP protein activator, is produced by
fibroblasts and endothelial cells in response to
TNF-alpha and interleukin-1. Adipocytokines and
free fatty acids trigger low-grade inflammation,
which plays a major role in the pathogenesis of
metabolic which  leads to
atherosclerosis and cardiovascular disease. So,
measuring CRP levels is also a useful way to
estimate the amount of chronic inflammation that

due to hormonal

syndrome,

raises the risk of cardiovascular disease.
Moreover, studies have linked elevated hsCRP
levels to type 2 diabetes, insulin resistance, and
arterial disease. Women are also linked to high
hsCRP levels when they have carotid artery
stenosis. Increased level of Neutrophils and
Leucocytes are seen in PCOS patients because
Leucocytes have the ability to stick to the
endothelium and go towards the bacterial center,
where phagocytosis and the generation of ROS
destroy the infection. Endothelial dysfunction is
linked to an increase in leucocyte recruitment in
some insulin resistance conditions, such as type 2

diabetes. In this regard, vascular stiffness can be

more prominent in PCOS patients regardless of
their age, blood pressure, or body mass index
(BMI). Because PCOS patients often have high
glucose levels, endothelial dysfunction is typically
linked to the disease, which in turn is linked to
Leucocyte-endothelium
endothelial impairment.
prevalent subtypes of leukocytes are Neutrophils
and Lymphocytes. Neutrophils
regarded as the main participant in the systemic
inflammatory response for much too long. On the
other hand, immunoregulatory Lymphocytes are
repressed in inflammatory and stress responses
and an elevated Neutrophil count frequently
indicates significant systemic inflammation. (Li et
al,, 2022).

interactions and
Two of the most

have been

The aim of the present study was to analyze
the long-term complications of PCOS with regard
to their inflammatory marker hsCRP and
complete hematogram parameters of prolonged
PCOS patients in comparison with early PCOS
patients with similar BMI. Therefore the main
objective of this study was to (i) calculate BM], (ii)
estimate hsCRP, (iii) estimate the complete
hemotagram parameters such as Neutrophils,
Total Leucocyte , RBC, %RBC, Red Cell
Distribution Width, Monocytes, Eosinophils,
Basophils, Immature Granulocytes, Hemoglobin,
Mean Corpuscular Hemoglobin, Mean corpuscular
Hemoglobin concentration, Mean Platelet Volume,
Platelet volume, Platelet to large cell volume and
Platelet Crit .

Materials and Methods
Study design and Sample collection:

A questionnaire was circulated to women
volunteers with the age group between 20-42
years  with  written consent (ETHICAL
CLEARANCE - ARCIEC/others/ 001/2001) and
the PCOS patients were selected on Rotterdam
criteria (2023). Based on the questionnaire, the
BMI of the volunteers was calculated using the
formula: BMI = weight (in kg)/height? (in meter).
Patients with similar BMI were selected for the
analysis. They were grouped into early and

97



Table 1: BMI of early PCOS patients Vs prolonged PCOS patients

S.No. | PARAMETERS

EARLY PCOS PATIENTS

PROLONGED PCOS PATIENTS

1 BMI

(33.9 £ 1.0)ns

(33.24 + 0.9)ns

n=30; ns -not significant

Table 2: Inflammatory parameter

S. No. PARAMETERS

EARLY PCOS PATIENTS

PROLONGED PCOS PATIENTS

1 hsCRP (mg/dl)

(0.59 + 0.14)*

(5.74 +0.8)°

n=30; * indicates p<0.001 - highly significant
prolonged PCOS patients based on the duration of
PCOS. 5 ml of venous blood were collected by
venipuncture method during their follicular
phase and the following parameters were carried
out:

Estimation of hsCRP :

hsCRP was assayed by Latex immunoturbi-
dimetric assay in the fully automated analyzer
(Beckman coulter).

Complete hematogram parameters:

(i) Estimation of RBC parameters such as Total
Leucocytes, Neutrophils, RBC, Platelets, WBC,
Eosinophils, Basophils, Monocytes by
Hemocytometer.

(ii) Estimation of Hemoglobin was done by
Drabkin’s method.

Statistical analysis:

The values were expressed as Mean * SD and the
level of significance were arrived by Student t test
using Microsoft Excel.

Results and Discussion
Calculation of Body Mass Index (BMI):

Table 1 shows the BMI of early and prolonged
PCOS patients. The BMI of early PCOS patients
was found to be 33.9 + 1.0 and in prolonged PCOS
patients the level of BMI was found to be 33.24 +
0.9 and these levels were found to be not
significant (p<0.5). Patients with similar BMI
were selected for this study to exclude the
complications associated with their body weight.

Determination of hsCRP:

Table 2 shows the hsCRP level of early and
prolonged PCOS patients. The hsCRP level of early
PCOS patients was found to be 0.59 + 0.14 and in
prolonged PCOS patients hsCRP level was found
to be 5.74 * 0.8 and the levels are found to be
highly significant (p<0.001)

Our results are supported by Zhang et al.
(2016) who reported that significantly high
correlation exist between hsCRP level and PCOS
due to hyperandrogenism, hyperinsulinemia and
insulin resistance seen in PCOS women. Osibogun
et al. (2020) found that increased level of hsCRP
level in PCOS women may increase the risk of
cardiac disease.

Increased level of hsCRP is linked to chronic
inflammatory  conditions such as
resistance, type Il diabetes mellitus and
cardiovascular disorders. It is also linked with the
inflammation within the arterial walls causing the
deposition of fats and cause atherosclerotic
plaques in prolonged PCOS women. Hence,
consuming more healthy high fibre diet and

insulin

increasing physical activities would reduce the
degree of general inflammation in the body.

Evaluation of RBC parameters:

Table 3 shows the level of mean corpuscular
Hemoglobin concentration, mean corpuscular
Hemoglobin , % RBC, Hemoglobin, RBC, and Red
cell distribution width .

The level of MCHC, MCH and %RBC in early
PCOS patients was found to be 33.4+0.95, 31+ 1.1,
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Table 3: Hemoglobin and RBC parameters of Early PCOS patients vs prolonged PCOS patients

S. No. PARAMETERS EARLY PCOS PATIENTS | PROLONGED PCOS PATIENTS

1 Mean corpuscular Haemoglobin 33.4 +0.95" 29.47 + 1™
concentration
(MCHC) (g/1)

2 Mean corpuscular Haemoglobin 31+1.1™ 27.05+1.3*
(MCH) (pg)

3 % RBC 39.86 +1.1" 3492 +1.1™

4 Hemoglobin (g/dl) 12.77 £0.6" 11.35+0.7"

5 RBC (million/mm3) 424 £0.1 3.51+0.2°

6 Red cell distribution width (fI) (43.51 £0.8)ns (43.04 £ 0.7)ns

n=30; ns- not significant; * indicates p<0.01 -highly significant; ** indicates p<0.001 - highly significant

and 39.86 + 1.1, respectively and in prolonged
PCOS patients the results was found to be
29.47+1, 27.05% 1.3, and 34.92%1.1, respectively.
The levels were highly significant (p<0.001).

The level of Hemoglobin and RBC in early
PCOS patients was found to be 12.77 + 0.6 and
4.24 =+ 0.1, respectively and in prolonged PCOS
patients the results were found to be 11.35 + 0.7
and (3.51 = 0.2, respectively. The levels were
significant (p<0.01).

The level of Red cell distribution width in early
PCOS patients was found to be 43.51+0.8s and in
prolonged PCOS patients the level was 43.04+0.7
and they found to be not significant (p<0.5).

Bitzer et al. (2014) and Sabuncu et al. (2017)
signifies the prevalence of anemia in adolescent
PCOS patients and also hypothesized that the
increased prevalence of hyperinsulinemia and
insulin resistance in PCOS patients may be
connected to the increase in the parameters of
MCH and MCHC. Sathyapalan et al. (2018) and
Cinar et al. (2022) suggested that increased level
of MCH and MCHC is directly related with PCOS
by emphasizing the rise in MCH and MCHC levels
which may be caused by persistent low-grade
inflammation, which is frequently seen in PCOS.

Due to hormonal changes, the prolonged PCOS
patients undergo heavy and prolonged menstrual

flow which might lead to insufficient amount of
RBC and hemoglobin levels. Polyps can cause
bleeding between periods as well as heavier flow
during periods, heavy bleeding associated with
disturbances in menstrual cycle and can increase
iron deficiency, or the more
deficiency anemia. To reduce the complications of
blood loss and anaemia, vegetables such as
spinach, beetroot, tomatoes and other leafy
vegetables, nuts, raisins, whole grains and fruits
such as pomegranate, apple and dates can be
added in their diet.

severe iron

Evaluation of WBC parameters:

Table 4 shows the level of Total Leucocytes,
Neutrophils, Monocytes, Eosinophils, Basophils
and Immature Granulocytes.

The level of Total Leucocytes in early and
prolonged PCOS patients was found to be 3.95 *
0.2 and 6.12 + 1.1, respectively. The levels were
The level of
Neutrophils in early and prolonged PCOS patients
6.58+0.2 and 7.39+0.2,
respectively. The levels were found to be highly
significant (p<0.001). The level of Monocytes,
Basophils,

found to be significant (p<0.01).

was found to be

Eosinophils and Immature
Granulocytes in the early PCOS patients was
found to be 2.74 £ 0.5, 2.7 + 0.2, 0.18 + 0.008 and
0.28 £ 0.1, respectively and in prolonged PCOS
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Table 4: White blood cell parameters of Early PCOS patients Vs prolonged PCOS patients

S. No. PARAMETERS EARLY PCOS PATIENTS PROLONGED PCOS PATIENTS

1 Total Leucocytes /L 3.95+0.2° 6.12+1.1"

2 Neutrophils /L 6.58 + 0.2 7.39+0.2"

3 Monocytes (%) 2.74 £ 0.50s 3.05 £ 0.7ns

4. Eosinophils (%) 2.7 £0.2n0s 2.8 +0.3n0s

5 Basophils (%) 0.18 £ 0.008ns 0.17 £ 0.07ns

6 Immature 0.28 £ 0.1ns 0.32 £ 0.070s

Granulocytes (%)

n=30; ns -non significant; * indicates p<0.01 -highly significant; ** indicates p<0.001 - highly significant

Table 5: Total and differential count of WBC Early PCOS patients and prolonged PCOS patients

S. No. PARAMETERS EARLY PCOS PATIENTS | PROLONGED PCOS PATIENTS
1 Platelet Disc Width 9.95+(0.4ns 10.05+0.3ns
2 Mean Platelet Volume 9.85+0.2ns 9.75%0.2ns
3 Platelet volume 397.14+11.1ns 402.85+22.1ns
4 Platelet to large cell ratio (PLCR) 24.4+2ns 24.14+2.1ns
5 Platelet crit 0.41+0.03ns 0.42+0.01ns

n=30; ns -non significant

patients the levels was found to be 3.05+0.7,
2.840.3, 0.17£0.07, and 0.32%0.07, respectively.
The levels were found to be not significant

(p<0.5).

Cai et al. (2017) and Olga Papalou et al. (2016)
estimated Neutrophil to Lymphocyte ratio as a
potential biomarker and significantly higher level
seen in PCOS patients. Shiet et al. (2013), Tang et
al. (2019) and Khashchenko et al (2022),
supported our results by showing no significant
increase in Monocytes, Eosinophils ,Basophils and
Immature Granulocytes levels.

From this study we could interpret that
prolonged hormonal imbalance might have
enhance their oxidative stress which could have
elevated the levels of immune cells such as
Leucocytes and Neutrophils. Increased WBC and
Neutrophils levels are associated with their body
weight and insulin resistance. Getting active and
reducing their weights, eating more citrus fruits
could alleviate the effects.

Estimation of Total and Differential WBC count:

Table 5 shows the level of Platelet Disc Width,
Mean Platelet Volume, Platelet Volume, Platelet to
Large Cell Ratio, Platelet Crit.

The level of Platelet Disc Width, Mean Platelet
Volume, platelet volume, platelet to large cell
ratio and Platelet Crit in early PCOS patients were
found to be 9.95 + 0.4, 9.85+0.2, 397.14+11.1,
24.4%2, and 0.41x0.03, respectively and in
prolonged PCOS patients was found to be 10.05
*0.3,9.75 0.2, 402.85 * 22.1, 24.14 + 2.1, and
0.42 £ 0.01. The
significant (p<0.5). Our results are supported by
Guler et al. (2021) who have reported that no
significant changes in Platelet Disc Width, Mean

levels were found to be not

Platelet Volume, Platelet volume, Platelet to Large
Cell Ratio and Platelet Crit.

Conclusion

As the PCOS
tremendously and the associated complications

prevalence of increasing

were quite alarming, this study focused on the
long term complications associated with it. A
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questionnaire was circulated to identify the PCOS
patients (Rotterdam criteria, 2023). Patients with
similar BMI were selected for the analysis of
hsCRP and complete hematogram parameters. It
has been observed that the levels of hsCRP
(p<0.001), (p<0.01),
(p<0.001) showed significantly higher levels and
RBC, Hemoglobin, MCHC, MCH
significantly lower levels (p<0.01) in prolonged

Leucocytes Neutrophils

showed

PCOS patients when compared to the early PCOS
patients. But the levels of Monocytes, Eosinophils,
Basophils, Immature Granulocytes, Platelet Disc
Width, Mean Platelet Volume, Platelet Volume,
Platelet to Large Cell Ratio, Platelet Crit were
found to be non significant. As the results
indicates that long term hormonal imbalance has
a effect on important inflammatory marker and
blood parameters in comparison with the early
PCOS patients it is necessary to practice anti
which
unsaturated fat viz (omega 3 and omega 6

inflammatory  diet includes more
containing foods) low calorie, low saturated fats
and low glycemic index foods with lots of fibre
intake. Hence, foods such as green leafy
vegetables, fish, spices, virgin oil, whole grains,
nuts and herbs are recommended along with mild
to moderate exercise and enough sleep. Hence,
lifestyle

medical consultations are recommended to avoid

early diagnosis, modifications and

serious complications.
Acknowledgements

Authors are extremely thankful to the
Management and Principal of Ethiraj College for
Women for providing the facilities to perform the
project work in the Biochemistry department.
Our thanks are also due to all the supporters and

participants of this study.
References

Abbott KC and Agodoa LY. (2002) Polycystic kidney
disease in patients on the renal transplant waiting
list trends in hematocrit and survival BMC
Nephrology 3: 7.

Akir E, Sahin M, Cakal E, Ozbek M and Delibasi T.
(2012) Medical hypothesis: can gonadotropins

influence thyroid volume in women with PCOS?.
Thyroid Res. 5(1): 17.

Alhabardi NA, Al-Wutayd O, Eltayieb KM, Shiha YS, Al-
Shafei AI and Adam [I. (2020) Peripheral
hematological parameters in women with
polycystic ovary syndrome. ] Int Med Res. 48(9):
300060520952282.

Bai X, Ma ], Wu X, Qiu L, Huang R, Zhang H, Huang H
and Chen X. (2023) Impact of visceral obesity on
structural and functional alterations of gut
microbiota in polycystic ovary syndrome (PCOS): A
pilot study using metagenomic analysis. Diabetes
Metabolic Syndrome Obesity Targets Therapy 16: 1-
14.

Bitzer ], Sultan C, Creatsas G and Palacios S. (2014)
Gynecological care in young women: a high-risk
period of life. Gynecol Endocrinol. 30(8): 542-548.

Cai ], Zhang Y, Wang Y, Li S, Wang L, Zheng ], Jiang Y,
Dong Y, Zhou H, Hu Y, Ma ], Liu W and Tao T. (2019)
High thyroid stimulating hormone level is
associated with hyperandrogenism in euthyroid
polycystic ovary syndrome (PCOS) women,
independent of age, BMI, and thyroid autoimmunity:
A cross-sectional analysis. Front Endocrinol
(Lausanne) 10: 222.

Cetinkaya Altuntas S, Celik O, Ozer U and Colak S.
(2022) Depression, anxiety, body image scores, and
sexual dysfunction in patients with polycystic ovary
syndrome according to phenotypes. Gynecol
Endocrinol 38(10): 849-855.

Chen Z], Zhao H, He L, Shi Y, Qin Y, Shi Y, Li Z, You L,
Zhao ], Liu ], Liang X, Zhao X, Zhao ], Sun Y, Zhang B,
Jiang H, Zhao D, Bian Y, Gao X, Geng L, Li Y, Zhu D,
Sun X, Xu JE, Hao C, Ren CE, Zhang Y, Chen S, Zhang
W, Yang A, Yan ], Li Y, Ma ] and Zhao Y. (2011)
Genome-wide association study identifies
susceptibility loci for polycystic ovary syndrome on
chromosome 2p16.3, 2p21 and 9q33.3. Nat Genet.
43(1): 55-59.

Costello MF, Misso ML, Balen A, Boyle ], Devoto L, Garad
RM, Hart R, Johnson L, Jordan C, Legro RS, Norman
R], Mocanu E, Qiao ], Rodgers R], Rombauts L,
Tassone EC, Thangaratinam S, Vanky E and Teede H]
and International PCOS Network (2019) Evidence
summaries and recommendations from the
international evidence-based guideline for the
assessment and management of polycystic ovary
syndrome: assessment and treatment of infertility.
Hum Reprod Open. 2019(1): hoy021.

Dapas M, Lin FTJ, Nadkarni GN, Sisk R, Legro RS,
Urbanek M, Hayes MG and Dunaif A. (2020) Distinct
subtypes of polycystic ovary syndrome with novel
genetic associations: An unsupervised, phenotypic
clustering analysis. PLoS Med. 17(6): e1003132.

101



Dewailly D, Barbotin AL, Dumont A, Catteau-Jonard S
and Robin G (2020) Role of Anti-Miillerian
hormone in the pathogenesis of polycystic ovary
syndrome. Front Endocrinol (Lausanne) 11: 641.

Dumesic DA, Oberfield SE, Stener-Victorin E, Marshall |
C, Laven ]S and Legro RS. (2015) Scientific
statement on the diagnostic criteria, epidemiology,
pathophysiology, and molecular genetics of
polycystic ovary syndrome. Endocrine Rev.36(5):
487-525.

Guler A and Demir 1. (2021) Decreased levels of spexin
are associated with hormonal and metabolic
disturbance in subjects with polycystic ovary
syndrome. ] Obstetrics Gynaecol. 41(3): 408-413.

Khashchenko E, Uvarova E, Vysokikh M, Ivanets T,
Krechetova L, Tarasova N and Sukhikh G. (2020)
The relevant hormonal levels and diagnostic
features of polycystic ovary syndrome in
adolescents. ] Clin Med. 9(6): 1831.

Ladson G, Dodson WC, Sweet SD, Archibong AE,
Kunselman AR, Demers LM, Williams NI, Coney P
and Legro RS. (2011) The effects of metformin with
lifestyle therapy in polycystic ovary syndrome: a
randomized double-blind study. Fertil Steril 95(3):
1059-66.e1-7.

Leung KL, Sanchita S, Pham CT, Davis BA, Okhovat M,
Ding X, Dumesic P, Grogan TR, Williams K], Morselli
M, Ma F, Carbone L, Li X, Pellegrini M, Dumesic DA
and Chazenbalk GD. (2020) Dynamic changes in
chromatin accessibility, altered adipogenic gene
expression, and total versus de novo fatty acid
synthesis in subcutaneous adipose stem cells of
normal-weight polycystic ovary syndrome (PCOS)
women during adipogenesis: evidence of cellular
programming. Clin Epigenetics 12(1): 181.

Li L, Yu] and Zhou Z. (2022) Mean platelet volume and
polycystic ovary syndrome: a systematic review
and meta-analysis. ] Int Med Res. 50(1):
3000605211067316.

Liu J, Wu Q, Hao Y, Jiao M, Wang X, Jiang S and Han L.
(2021) Measuring the global disease burden of
polycystic ovary syndrome in 194 countries: Global
Burden of Disease Study 2017. Human Reproduction
(Oxford, England) 36(4): 1108-1119.

Osibogun O, Ogunmoroti O and Michos ED. (2020)
Polycystic ovary syndrome and cardiometabolic
risk: Opportunities for cardiovascular disease
prevention. Trends Cardiovascular Med. 30(7): 399-
404.

Papadakis G, Kandaraki EA, Tseniklidi E, Papalou O and
Diamanti-Kandarakis E. (2019) Polycystic ovary
syndrome and NC-CAH: Distinct characteristics and
common findings. A systematic review. Front
Endocrinol, 10: 388.

Papalou O, Victor VM and Diamanti-Kandarakis E.
(2016) Oxidative stress in polycystic ovary
syndrome. Curr Pharm Des. 22(18): 2709-2722.

Peigné M, Simon V, Pigny P, Mimouni NEH, Martin C,
Dewailly D, Catteau-Jonard S and Giacobini P.
(2023) Changes in circulating forms of anti-
Muiillerian hormone and androgens in women with
and without PCOS: a systematic longitudinal study
throughout pregnancy. Human Reproduction
(Oxford, England) 38(5): 938-950.

Pefia AS, Witchel SF, Hoeger KM, Oberfield SE, Vogiatzi
MG Misso M, Garad R, Dabadghao P and Teede H.
(2020) Adolescent polycystic ovary syndrome
according to the international evidence-based
guideline. BMC Med. 18(1): 72.

Pruett JE, Torres Fernandez ED, Everman SJ, Vinson
RM, Davenport K, Logan MK, Ye SA, Romero DG and
Yanes Cardozo LL. (2021) Impact of SGLT-2
inhibition on cardiometabolic abnormalities in a rat
model of polycystic ovary syndrome. Int ] Molec Sci.
22(5): 2576.

Raeisi T, Rezaie H, Darand M, Taheri A, Garousi N, Razi
B, Roever L, Mohseni R, Hussien Mohammed S and
Alizadeh S. (2021) Circulating resistin and follistatin
levels in obese and non-obese women with
polycystic ovary syndrome: A systematic review
and meta-analysis. PLoS One 16(3): e0246200.

Reyes-Mufioz E, Sathyapalan T, Rossetti P, Shah M, Long
M, Buscema M, Valenti G, La Rosa VL, Cianci S and
Vitale SG. (2018) Polycystic ovary syndrome:
Implication for drug metabolism on assisted
reproductive techniques-a literature review. Adv
Ther. 35(11): 1805-1815.

Rodriguez Paris V, Solon-Biet SM, Senior AM, Edwards
MC, Desai R, Tedla N, Cox M], Ledger WL, Gilchrist
RB, Simpson S], Handelsman D] and Walters KA.
(2020) Defining the impact of dietary
macronutrient balance on PCOS traits. Nature
Communications 11(1): 5262.

Rodriguez Paris V, Wong XYD, Solon-Biet SM, Edwards
MC, Aflatounian A, Gilchrist RB, Simpson §J,
Handelsman D], Kaakoush NO and Walters KA.
(2022) The interplay between PCOS pathology and
diet on gut microbiota in a mouse model Gut
Microbes 14(1): 2085961.

Rosenfield R, and Ehrmann DA. (2016) The
pathogenesis of polycystic ovary syndrome (PCOS):
The hypothesis of PCOS as functional ovarian
hyperandrogenism revisited. Endocrine Rev. 37(5):
467-520.

Sak S, Uyanikoglu H, Incebiyik A, Incebiyik H, Hilali NG,
Sabuncu T and Sak E. (2018) Associations of serum
fetuin-A and oxidative stress parameters with

102



polycystic ovary syndrome. Clin Exp Reproductive
Med. 45(3): 116.

Shi Y, Han T, Cui L, Wu G, Zheng R, Xia M and Chen ZJ.
(2013) White blood cell differential counts in
patients with polycystic ovary syndrome: a pilot
study on Chinese women. Eur ] Obstetrics Gynecol
Reproductive Biol. 170(1): 162-164.

Sokalska A, Ortega I and Duleba A]. (2022) Role of
statins and resveratrol in PCOS management.
In: Polycystic Ovary Syndrome: Current and
Emerging Concepts, Springer International
Publishing, pp. 255-277.

Tang L, Ye ]J, Shi Y and Zhu X. (2019) Association
between CD 16++ monocytes in peripheral blood
and clinical features and short-term therapeutic
effects of polycystic ovary syndrome. Int ] Gynecol
Obstetrics 145(1): 12-17.

Teede HJ, Misso ML, Costello MF, Dokras A, Laven ],
Moran L, Piltonen T, Norman R and International
PCOS Network (2018) Recommendations from the
international evidence-based guideline for the
assessment and management of polycystic ovary
syndrome.

Unfer V, Russo M, Aragona C, Bilotta G, Montanino Oliva
M and Bizzarri M. (2023) Treatment with myo-
inositol does not improve the clinical features in all
PCOS phenotypes. Biomedicines 11(6): 1759.

Wawrzkiewicz-Jatowiecka A, Kowalczyk K, Trybek P,
Jarosz T, Radosz P, Setlak M and Madej P. (2020) In
search of new therapeutics-molecular aspects of the
PCOS Pathophysiology:  Genetics, hormones,
metabolism and beyond. Int ] Molec Sci. 21(19):
7054.

Wekker V, van Dammen L, Koning A, Heida KY, Painter
RC, Limpens ], Laven ]SE, Roeters van Lennep JE,
Roseboom T] and Hoek A. (2020) Long-term
cardiometabolic disease risk in women with PCOS:
a systematic review and meta-analysis. Human
Reproduction Update 26(6): 942-960.

Yang R, Yang S, Li R, Liu P, Qiao ] and Zhang Y. (2016)
Effects of hyperandrogenism on metabolic
abnormalities in patients with polycystic ovary
syndrome: a meta- analysis. Reproductive Biol
Endocrinol. 14: 1-10.

103



