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Abstract

Objective: There have been few studies on hematological parameters (e.g., hemoglobin, red
cell distribution width, white blood cells, and mean platelet volume), and polycystic ovary
syndrome (PCOS). This study aimed to compare hematological parameters between women
with PCOS and controls.

Methods: We performed an age-matched case—control study in Faisal bin Mishal Center for
Infertility, Buraidah (Kingdom of Saudi Arabia). The cases were women with PCOS and an equal
number of healthy women were enrolled as controls. The basic gynecological history was recorded
and blood samples were analyzed for blood parameters using an automated hematology analyzer.
Results: The two groups (60 women in each arm of the study) were similar in age. However, body
mass index was significantly higher in women with PCOs compared with controls. There were no
significant differences in any of the hematological parameters (hemoglobin, red blood cells, red cell
distribution width, white blood cells, platelets, and mean platelet volume) between the two groups.
Conclusion: There does not appear to be a significant difference in hematological parameters in
Saudi women with PCOS and healthy controls. A larger study on this issue is required in the future.
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Introduction

Polycystic ovary syndrome (PCOS) is essen-
tially a group of endocrine disorders that
commonly affect women during their repro-
ductive age.! PCOS is characterized by
irregular, anovulatory, menstrual cycles,
features of hyperandrogenism, and polycys-
tic ovaries.

Although the exact etiology and patho-
physiology of PCOS are not yet fully under-
stood, various and many hypotheses, such
as genetic susceptibility, and environmental
and inflammatory process, have been pro-
posed.! The association between hemato-
logical parameters and PCOs is still an
area of active research. Previous studies
on hematological values,>® such as hemo-
globin,'® the white blood cell (WBC)
count,® mean platelet volume (MPV), red
cell distribution width (RDW), the basophil
count®!'", and PCOS, have shown different
results. Therefore, further research on
blood parameters and PCOS needs to be
conducted. Moreover, analyses of peripher-
al blood parameters were previously per-
formed using a manual procedure, which
was time-consuming and required person-
nel with high technical skills, and the results
were doubtful. Currently, analyses and
interpretation of peripheral blood parame-
ters are conducted using automated ana-
lyzers. The current study was conducted
to assess if there is a difference in blood
parameters (hemoglobin, RDW, WBCs,
and MPV) between women with PCOS
and healthy women.

Methods

Study design and setting

A case—ontrol study was conducted to com-
pare hematological values between women
with PCOS and healthy women in Faisal
bin Mishal Center for Infertility, Buraidah,
Kingdom of Saudi Arabia (KSA). There are

7 governmental and 11 private centers for
assisted reproductive technology in KSA.
The study received ethical approval from
the Regional Research Ethics Committee
of Qassim Province (#1440-1458960),
Buraidah, KSA.

Selection of participants

The inclusion criteria were infertile women
(age: 1942 years) with PCOS (cases) who
were diagnosed in accordance with the
Rotterdam criteria.? Two or more of the fol-
lowing criteria had to be met: oligomenor-
rhea/anovulation, detection of clinical or
biochemical hirsutism, and the presence of
morphology of polycystic ovaries on ultraso-
nography (>12 follicles in each ovary mea-
suring 2-9mm in diameter).” Age-matched,
healthy, non-pregnant women who pre-
sented to the center for male infertility
were the controls. The exclusion criteria
(for cases and controls) were women with
diabetes, hematological disease, hyperten-
sion, thyroid problems, endometriosis, and
any systemic disease. At presentation and
after signing an informed consent form, a
detailed clinical gynecological history and
examinations were performed for each par-
ticipant. Transvaginal ultrasonography was
then performed for each woman in privacy
with attendance by a nurse.

Measurements

Weight and height measurements were
taken, and body mass index (BMI) was
computed using the following equation:
BMI = weight in kg/(height in meters)®.

A volume of 2mL of blood was with-
drawn from every participant in a tube
with ethylenediaminetetraacetic acid. The
blood was analyzed for a complete blood
count using an automated hematology
analyzer and by following the manufac-
turer’s instructions (Sysmex KX-21;
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Sysmex Co., Ltd., Kobe, Japan) as previ-
ously described.'*!?

The total sample size of 60 women in
each arm of the study (cases and controls)
was calculated according to the expected
difference in the mean of the investigated
variables (WBC count, hemoglobin, plate-
lets, red blood cells [RBCs], and RDW) that
would provide 80% power to detect a 5%
difference at «=0.05. We assumed that
10% of women would not respond or
have incomplete data.

Statistical analysis

Data were entered in a computer and we
used SPSS for Windows, version 21 (IBM
Corp., Armonk, NY, USA) for data analy-
sis. Data are expressed as the proportion,
mean (standard deviation), or median
(interquartile range). Continuous variables
were assessed for normality using the
Shapiro test. The ¢test and Mann—
Whitney U-test were used to compare con-
tinuous data between cases and the controls
when the data were normally and abnor-
mally distributed, respectively. The 3> test
was used to compare categorical variables.
Two-tailed tests were used and P < 0.05 was
considered statistically significant.

Results

The women’s mean age was 29.84+3.9
years. There were no significant differences

in age, residence, and education between
the cases and the controls. BMI was signif-
icantly higher in women with PCOS com-
pared with the controls (P =0.024, Table 1).

There were no significant differences in
any of the hematological parameters (e.g.,
hemoglobin, RBCs, WBCs, and platelets)
between women with PCOS and controls
(Table 2).

Discussion

The current study showed no significant dif-
ferences in various hematological values
between women with PCOS and controls.
This finding is consistent with that of
Ucakturk et al."* who reported no signifi-
cant differences in hemoglobin, RBCs, the
platelet count, and WBCs between women
with PCOS and women without PCOS.
Similarly, Rashidi et al.'® reported no sig-
nificant difference in serum iron levels
between cases (PCOS) and controls.
However, Han et al.'® reported significantly
higher hemoglobin levels in women with
PCOS compared with controls. Hormone
levels in women with PCOS affect hemoglo-
bin levels. Testosterone is a hematopoietic
hormone and has a dose-dependent stimu-
latory  effect on  erythropoiesis.'®!”
Moreover, androgen affects bone marrow
cells via androgen receptor in the bone
marrow.'® The reduced frequency of men-
struation in women with PCOS is thought

Table I. Comparison of the sociodemographic characteristics in women with polycystic ovarian syndrome

with controls.

Polycystic ovarian Controls
Variables syndrome (n = 60) (n=60) P
Age, years 29.8+3.9 30.3£5.1 0.549
Body mass index, kg/m? 305+78 27.8+58 0.378
Rural residence, n (%) 16 (26.6) 12 (20.0) 0.388
Education level <secondary level, n (%) 11 (18.3) 14 (23.3) 0.500
Housewives, n (%) 34 (56.6) 36 (60.0) 0.711

Values are mean =+ standard deviation or n (%).
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Table 2. Median (interquartile range) hematological values in women with polycystic ovarian syndrome and

controls.
Polycystic ovarian

Variables syndrome (n = 60) Controls (n = 60) P
White blood cells, x 10°/L 6400 (5300-7892) 6375 (5312-7475) 0.987
Neutrophils, x 10°/L 2645 (1907-4165) 3100 (1977-4110) 0.671
Lymphocytes, x 10°/L 2770 (2290-3107) 2425 (1932-2205) 0.333
Monocytes, x 10%/L 470 (367-652) 455 (375-600) 0.532
Eosinophils, x 10°/L 145 (70-222) 100 (70-1850) 0.186
Basophils, x 10%/L 20 (10-30) 20 (10-30) 0.989
Red blood cells, x 10%/mm? 4800 (4555-5155) 4730 (4527-5010) 0411
Hemoglobin, mmol/L 7.82 (7.18-8.7) 7.73 (7.25-8.25) 0.858
Hematocrit, % 38.20 (36.45-39.93) 38.15 (36.10—40.58) 0.669
MCYV, fL 80,665 (73,100-84,650) 80,550 (74,450-85,850) 0.467
MCH, pg 26,300 (23,375-28,125) 26,500 (24,375-27,850) 0.971
MCHC, g/L 328 (318-333) 324 (313-330) 0.184
Red cell distribution width, % 13,500 (12,850-15,200) 13,650 (12,775-14,825) 0.758
Platelet count, 10%/uL 312 (2678-368) 324 (291-371) 0.423
Mean platelet volume, fL 10,700 (9900-11,400) 10,500 (9800-11,200) 0.351
Platelet distribution width, % 154 (15.1-15.7) 154 (15.1-15.7) 0.861

MCV, mean cell volume; MCH, mean cell hemoglobin; MCHC, mean cell hemoglobin concentration.

to cause differences in hemoglobin levels
between women without PCOS.

In the current study, there was no signif-
icant difference in WBCs between women
with PCOS and controls. A previous study
reported a positive predictive effect of
WBCs and a negative predictive effect of
lymphocytes on insulin resistance in
women with PCOS." In the total popula-
tion (n=279), WBCs were significantly
higher in the PCOS group compared with
age-matched healthy women.® In a large
study (1016 women with PCOS and a sim-
ilar number of controls), Shi et al.” reported
that the total WBC count and lymphocyte
count were significantly higher in women
with PCOS compared with age-matched
controls. The findings of a higher total
WBC count and Ilymphocyte count
remained significant when adjusted by
BMI.” Notably, a previous study showed
that increased inflammatory biomarkers in
women with PCOS were equal in lean and
obese women compared with BMI-matched

women who had no PCOS.?° Moreover,
higher circulating WBCs in women with
PCOS are reversed by aerobic exercise.”!
Our study showed no significant differ-
ences in MPV and RDW between the two
groups. In a previous study, women with
PCOS had a higher MPV, neutrophil to
lymphocyte ratio, neutrophil count, neutro-
phil to total leucocyte ratio, and basophil
count compared with controls.'" Yilmaz
et al.'' showed that MPV and the neutro-
phil to lymphocyte ratio were significantly
higher in women with PCOS, despite simi-
lar high-sensitivity C-reactive protein levels,
compared with patients without PCOS.
A positive correlation of high-sensitivity
C-reactive protein levels and the WBC
count and a negative correlation of MPV
with  BMI  were also  reported.
Interestingly, Peker et al.”® reported that
the RDW-coefficient of variation was not
only a marker of inflammation in PCOS,
but also an accessible marker for prediction
of clomiphene citrate resistance. Perhaps
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many factors, such as BMI, high sensitivity
C-reactive protein, and the homeostasis
model assessment of insulin resistance, are
confounding factors that affect the mono-
cyte count to high-density lipoprotein cho-
lesterol ratio. Moreover, an increased
monocyte count to high-density lipoprotein
cholesterol ratio is more sensitive than
other known risk factors in predicting
inflammation in women with PCOS.’
Notably, a previous study showed that
although there were no significant differen-
ces in the WBC count, MPV, and high sen-
sitivity C-reactive protein levels in women
with PCOS compared with controls, a
higher NLR, MPYV, and basophil count
were detected in the lean PCOS group com-
pared with controls.* Unlike our findings, a
significantly higher RDW (another inflam-
matory marker) was reported in women in
the PCOS group compared with the control
group.”

This study has a limitation. Other hema-
tological variables, such as serum ferritin,
other inflammatory markers, such as C-
reactive protein, and other biochemical var-
iables, such as insulin resistance, were not
investigated.

Conclusion

This study shows no significant difference
in  hematological parameters in Saudi
women with PCOS and healthy controls.
A study with a larger sample size is required
in the future to confirm this finding.
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