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Introduction: Individuals with polycystic ovary syndrome (PCOS) tend to exhibit insulin resistance and circulating
levels of insulin higher than controls matched to obesity levels. The present study aimed to evaluate the hormonal
alterations through body mass index (BMI) on the relationship between insulin, insulin resistance (IR), and thyroid
hormone levels in PCOS.

Materials and Methods: This study is a retrospective clinical analysis study conducted at the department of
gynecology and obstetrics between January 2019 and April 2020. PCOS participants were divided into two groups:
59 obese PCOS patients whose BMI value is equal and higher than 27kg/m?; 51 normal or overweight PCOS with
BMI less than 27kg/m?.

Results: Age factor did not differ between groups (29.8+6 vs 31+7.2; p=0.345). In hormone tests, insulin (14.2+6.8
vs 14.8+8; p=0.688), Homeostatic Model Assessment for Insulin Resistance (HOMA-IR) (3.1£1.4 vs 3.4+1.8; p=0.344),
thyroxine (T4)(1.2+0.5 vs 1.2+0.4) and thyroid-stimulating hormone (TSH)(1.9+1.2 vs 1.8+0.9; p=0.848) levels did not
differ for BMI groups (p>0.05). Because there was no difference in laboratory comparison for any parameter we
analyzed, we could not perform multivariate analysis for further investigations in terms of BMI factor. In the
hematological analysis, we did not see any significant alteration for groups.

Conclusion: We did not observe any difference between thyroid and IR in the patients who were grouped according
to the BMI. PCOS and obesity may be directly related to hormonal interaction rather than adipose tissue.
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Introduction
In addition to being a disease that manifests

Individuals with PCOS tend to exhibit insulin
resistance (IR) and circulating levels of insulin

itself with chronic anovulation, menstrual
irregularities and hyperandrogenism, Polycystic
ovary syndrome (PCOS) can also exhibit its
character with metabolic abnormalities. Obesity
seen in the majority of PCOS patients is the
most important indicator of this situation.

higher than controls matched to (body mass
index (BMI) (1,2). In this sense, in terms of clinical
results, BMI follow-up and PCOS clinic follow-
up are followed in a correlation in slightly
overweight and obese individuals (3, 4). In the
emergence of obesity, hormone-based pictures
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and diseases such as many thyroid disorders
come to the fore (5).

Thyroid hormones, which play a key role in
metabolism, show their metabolic effects
through the hormone insulin. While acting as
insulin agonists in muscle tissue, on the
contrary, it can act as an antagonist in the liver
(4, 6). In addition to being required in normal
glucose balance, missing or excess thyroid
hormone may cause a break that disrupts the
balance (7). Thyroid imbalances have been
linked to hyperlipidemia, increased storage
fat, weight gain, increased testosterone, and
aromatization to estradiol (8). It has been
reported that especially hypothyroidism picture
may cause an imbalance with its efficiency in
glucose metabolism (9), so these patients may
experience both hypoglycemia and (IR)(10).
Hypothyroidism may affect gonadal functions
of females and cause a delay in the transition
of puberty and monthly cycles (11, 12). Based
on the clinical studies conducted so far, it is
pointed out that insulin and related thyroid
hormone changes may affect or worsen PCOS
picture by triggering IR (4, 13, 14). Although the
prevalence of thyroid-related diseases was
higher in women with PCOS than in the general
population, there was no clear relationship
between IR and thyroid dysfunction. In some
studies, it has been reported that there is a
decrease in androgen level with hormone
supplementation and it is good for PCOS (15).
It has been reported that, following metformin
treatment, there is a decrease in thyroid-
stimulating hormone (TSH) levels and benefit in
PCOS patients (16).

In the present study, we aimed to evaluate the
hormonal alterations through BMI on the
relationship between insulin, insulin resistance,
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and thyroid hormone levels in PCOS groups
that we categorized according to BMI levels.

Materials and Methods
Study Design

This study is a retrospective clinical analysis
study conducted at Istanbul Medistate Hospital,
Department of Gynecology and Obstetrics
between January 2019 and April 2020.

Ethical Statement

The presented study was started after ethical
approval was obtained (Date: 22/05/2020 - No:
2020/04-14) and approved by the institute
review board of Maltepe University.

Patients’ Collection and Groups

We included PCOS patients in the presence
of two following criteria at least: ultrasound
analysis (ovarian volume 10 cm? or the presence
of 12 antral follicles in the ovary), absent or
irregular menstrual cycles, presence of hyper
androgenism. Androstenedione higher than 3
ng/mL, or serum testosterone level higher than
0.6 ng/mL. Hirsutism and acne were accepted
as hyperandrogenism. Exclusion criteria for
the study were: any endocrine dysfunction,
hyperprolactinemia, gestational state; a history
of thyroid medication/surgery, and a history
of diabetes medication. PCOS participants were
divided into two groups: 59 obese PCOS
patients whose BMI value is equal and higher
than 27 kg/m?; 51 normal or overweight PCOS
with BMI less than 27 kg/m?. A comparative
analysis of all the PCOS patients was performed
according to these two groups, hormonally and
clinically.

Laboratory Analysis

All samples were immediately centrifuged
in a refrigerated centrifuge in the test tubes
containing heparin solution and stored at -20°C
following the cold-chain until the analysis. TSH
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values were analyzed by the chemiluminescent
microparticle immunoassay (Abbott, Ireland).
Other hormonal tests were analyzed by electro
chemiluminescence method (Roche, USA).

Statistical Analysis

All data statistical analysis was performed
with SPSS v22.0 Microsoft Windows-based
biostatistical analysis software. When using the
Kolmogorov-Smirnov test to verify whether
the data followed the expected distribution, all
variables were found as distributed abnormally.
Hence, the data obtained from the groups
were compared using the Mann-Whitney U
test. Correlations between insulin hormone,
Homeostatic Model Assessment for Insulin
Resistance (HOMA-IR), TSH and independent
variables were evaluated using Spearman's rank
correlation coefficient. P<0.05 was considered
significant for the study.

Results

All PCOS patients were analyzed in two
groups as normal weight and obese according
to their BMI values that the demographic and
clinical data of the patients are given in Table-1
in detail. Age factor did not differ between
groups (29.8+46 vs 31+7.2; p=0.345). There was
no significant difference in terms of chronic
renal failure, diabetes mellitus, cigarette,
hypertension, and hyperlipidemia (p>0.05).

Table 1. Patients” demographics and clinical condition

Variables BMI <27 1 BMI 227 P value
kg/m? kg/m?
Age (year) 29,846 31+7,2 0.345
BMI (kg/m?) 23,5+2,2 32,745,6 0.0001
Cigarette 14/ 36 15/ 51 0.516
Hypertension 1/49 3/63 0.457
Diabetes Mellitus 2/48 5/61 0.423
Hyperlipidemia 2/48 10/ 56 0.051
Chronic Renal Failure 0/50 0/66

All the ratios mean "yes" to "no” (x/y) for all clinical conditions

10
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There was no laboratory sign for both groups
in terms of systemic disorders in both groups.
As given in Table-2, the only parameter that
showed a difference was fasting glucose. In
hormone tests, insulin (14.2+6.8 vs 14.8+8;
p=0.688), thyroxine (T4) (1.2+0.5 vs 1.2+0.4),
TSH (1.941.2 vs 1.8+0.9; p=0.848) and HOMA-
IR (3.1£1.4 vs 3.4+1.8; p=0.344) levels did not
differ for BMI groups (p>0.05). Because there
was no difference in laboratory comparison
for any parameter, we could not perform
multivariate analysis for further investigations
in terms of BMI factor. In the hematological
analysis, we did not see significant alteration
for groups. Mean platelet volume (MPV) and
Platelet Distribution Width (PDW), known as
inflammatory indicator parameters as reported
in recent researches, were also similar in both
groups.

Discussion

The present study analyzed the hormonal
alterations through BMI on the relationship
between insulin, IR, and thyroid hormone levels
in PCOS. In our study, we did not observe any
difference between both thyroid and IR in
patients who were grouped according to BMI
to understand the connection between obesity,
diabetes and PCOS. Our findings suggest that
PCOS and obesity may be directly related to
hormonal interaction rather than adipose
tissue.

Recent articles are published about the higher
risk of developing coronary artery disease in
individuals affected by thyroid disease (19).
Tagliaferri et al. showed that thyroid hormone
variations or imbalances can have effects on the
reproductive endocrine system and metabolic
characteristics. In their study, they found a
direct significant relationship between TSH and
fasting glucose level, but they could not provide
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Table 2. Patients’ laboratory outputs according to BMI

Variables BEAg l/;? Blt/gl I/r2n227 P-value
FG(mgydL) 86.6+14.7 92.1£10.1 0.018
ALT (/L) 14+3.9 13.6+3.1 0.583
AST (/L) 16+6.2 16.6+4.5 0.533
BUN 19.7£6.5 20.5+5.5 0.472
Creatine (mg/dL) 0.7+0.1 0.7+0.1 0.741
Insulin (wu/mL) 14.2+6.8 14.8+8 0.688
HOMA-IR 31+14 3.4+18 0.344
Free T4 1.2+0.5 1.2+0.4 0.969
TSH (U/mL) 1.9+1.2 1.8+0.9 0.848
FSH (miU/mL) 6.8+2.5 73+25 0.275
LH (miU/mL) 7.8+29 7.7+2.6 0.736
Progesterone 0.7+0.4 0.7+0.4 0.393
Estradiol (pg/mL)  39.6+23.9 46.6+45 0.318
Prolactin (ng/mL)  24.3+16.2 21114 0.191
Vitamin By 340.3+181.5 298.6+162 0.196
Leukocyte 8.3£3.2 7.5+2.4 0.146
Neutrophil 53+£3.2 4.5+2.3 0.114
Lymphocyte 2.7+4 2.3%1 0.468
RDW 34.7+2.9 34.443 0.524
Thrombocyte 245+45 251467 0.554
MPV (fL) 9.3+1.8 9.241.6 0.771
PDW (%) 13.6+4.4 13.8+£3.9 0.816

Abbreviations. ALT: Alanine Aminotransferase; AST: Aspartate
Aminotransferase; BUN: Blood Urine Nitrogen; MPV: Mean
Platelet Volume; PDW: Platelet Distribution Width; TSH:
Thyroid-Stimulating Hormone; LH: Luteinizing Hormone;
HOMA-IR:Homeostasis Model Assessment-Insulin Resistance;
FSH: Follicle-Stimulating Hormone: FG: Fasting glucose; RDW:
Red Cell Distribution Width; T4: Thyroxine

sufficient explanation because few studies are
showing its effect on glycemic levels (3). Ganle
et al could not find any correlation between
TSH and glycemia in their study on thyroid
function in PCOS (23). However, Mouradian
and Abourizk reported a predisposition to
hypoglycemia attacks in patients with PCOS
and diabetic concomitant thyroid dysfunction
(24). In our study, patients with PCOS did not
have diabetes and fasting glycemic levels were
within the normal range.

Tagliaferri et al. showed a link between thyroid
function and glucose and insulin metabolism in
the PCOS group, consistent with the study by
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Celik and colleagues (32). In particular, they
claimed that thyroid hormones may have
a role in modulating glucose-stimulated insulin
secretion in PCOS. They found significantly
higher fasting insulin values in obese PCOS
patients compared to those with normal thyroid
values. Celik et al. stated that women with PCOS
and subclinical hypothyroidism showed higher
fasting insulin compared to controls. However,
they have not yet clearly clarified whether the
increase of TSH in PCOS may be a cause or a
consequence of IR. This undisclosed point is
that IR is a particularly interesting point because
of its role in the pathophysiology of PCOS.

Maratou et al. and Lupoli et al. suggested in
their study that there was IR due to decreased
intracellular glucose use, decreased glucose
oxidation, and glycogen synthesis. In several
reports, TSH normalization was achieved with
the treatment of IR, and regression was shown
in the PCOS clinic with thyroid treatment. While
Koritschoner et al. reported that treatment
with  thyroid hormones increased insulin
sensitivity and decreased hyperglycemia and
hyper insulinemia in their study in rodents,
Torrance et al. stated that thyroid hormones
decrease adipose tissue mass and improve
IR. In our study, we could not find any statistical
relationship between thyroid function and
metabolic, clinical, or hormonal parameters
under evaluation in the normal weight and
obese PCOS patient group. Only in overweight
PCOS patients, fasting blood glucose meeting
may have played a role in the effect of excess
body weight.

The study had some limitations due to be a
retrospective analysis. First, we could not follow
the patients’ data for understanding the clinical
side of PCOS and its hormonal alterations with
hormones. Secondly, the study had limited
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patients to obtain strong statistical outputs.
Third, the long-time follow-up results could not
be collected for further data prediction.

Conclusion

Our findings suggest that PCOS and obesity
may be directly related to hormonal interaction
rather than adipose tissue. We could not find
any statistical relationship between thyroid
function and metabolic, clinical, or hormonal
parameters under evaluation in the normal
weight and obese PCOS patient group. Only in
overweight PCQOS, fasting glucose may have
played a role in the excess body weight.

Conflicts of Interest
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the present article.
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