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ABSTRACT
Polycystic ovary syndrome (PCOS) is a complex heterogeneous female reproductive endocrine 
disorder with multiple pathological mechanisms. Persistent leucocytosis, reflecting an underlying 
inflammation, is well recorded in obesity and diabetes; diseases with an underlying Insulin resis-
tance (IR). Leucocytosis in PCOS has not been widely studied in spite of IR being considered as 
the important aetiopathological mechanism. The present communication explores the occurrence 
of   leucocytosis in thirty patients of PCOS as compared to that in twenty six healthy regularly 
menstruating women.

Introduction

Leucocytosis is defined as an increase in the number 
of white blood cells above the normal range (4000-
10000) per cubic millimeter of blood.1 This can be 

detected by routine haematological profiling. Increase in 
white blood cell count (WBC) occurs in response to infec-
tions or it reflects an underlying low grade chronic in-
flammatory state as seen in non communicable diseases 
like obesity, and type 2 diabetes.2-6 Hyperinsulinaemia 
and insulin resistance are common pathophysiologi-
cal mechanism for both obesity and type 2 diabetes and 
chronic inflammation is the link between obesity and in-
sulin resistannce.7 It is of importance to explore presence 
of leucocytosis in the other insulin resistant disorders 
like PCOS.8,9 In the present communication we have ex-
plored for the presence of leucocytosis amongst women 
with PCOS (N=30) as compared to its presence in healthy 
women (N=26) with the history of regular menstrual cy-
cles. The studied cycles in the control group were docu-
mented for the presence of ovulation. 

Subjects and Methods

It was a retrospective study design to compare the 
WBC count in a group of PCOS patients and controls. 
Consecutive 30 patients belonging to teen age and / or 

young adult group with identified PCOS attending a 
reproductive endocrine clinic provided the material for 
this study. Permission for the study of the healthy control 
group was obtained from ISBEC, an independent ethics 
committee and written informed consents were obtained 
from the participants.

Pelvic ultra sonography in the study group was car-
ried out by trans-abdominal method. Polycystic ovary 
was identified if the ovaries had at least one of the fol-
lowing: either 12 or more follicles measuring 2 – 9 mm 
in diameter and increased ovarian volume (> 10 cm3).10  

Ultrasonography was not done in the control group.

PCOS was defined as per the Rotterdam consensus, 
which is taken to be present when two of the following 
criteria are diagnosed in a patient.11  1. Oligo/Anovulation   
2. Hyperandrogenism.  2a. Hirsutism (or clinically less 
male pattern alopecia) and/or 2b. Biochemical (raised free 
androgen index or free testosterone). 3. Polycystic ova-
ries on ultrasound. Known cases of autoimmune disease, 
diabetes, hypothyroid, thyroid, platelet dysfunction were 
excluded.

Comprehensive evaluation included detailed his-
tory. Family history of diabetes mellitus (DM) in 1st and 
2nd degree relatives was recorded. Physical examination 
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included anthropometry; height in cm and weight in kg. 
Height was measured in centimetres on a Harpenden sta-
diometer and weight in kg by an electronic scale (AMCO, 
India).  BMI was calculated as kg/m2.

A healthy control group was provided by adolescent 
girls and young women who gave history of regular 
menstrual cycles. Subjects from the control group did not 
have any history of the first degree relative with either 
type 2 diabetes mellitus or hypertension. Subjects from 
the control group were also screened for the presence of 
acne and /or hirsutism. Their studied cycles were also 
screened for biochemical hyperandrogenism.  Anyone 
with clinical or biochemical evidence of   hyperandrogen-
ism were excluded.

Blood samples for various biochemical and endocrine 
tests were taken after 12 hour overnight fast in both the 
groups. Fasting sample was analysed for blood glucose, 
serum insulin, complete blood count, ESR, total choles-
terol, HDL and LDL cholesterol, serum triglyceride. The 
complete blood count was done using fully automated 
cell counter ( PCE210,ERMA IMC ) and the differential 
count was obtained from the blood smear ( stain with 
Field’s stain) using  Light microscope (Micron Optik). The 
diagnosis of leucocytosis was done when the WBC was 
more than 10000/cmm.12

Fasting blood sample was collected after 12 hours 
overnight fast. Then patients were given a 75 grams glu-
cose to drink and blood samples were collected after 1 
and 2 hrs. Blood glucose was estimated using GOD/
POD (Accurex Biomedical Pvt Ltd). Fasting blood sugar 
of ≥ 110 & < 126 mg% is impaired fasting glucose (IFG). 
The post glucose blood sugar of ≥ 140 & < 200 mg% in 
response to glucose challenge is considered as impaired 
glucose tolerance (IGT) which is also considered as a pre-
diabetic state. The diagnosis of type 2 diabetes was made 
if the fasting blood sugar level was ≥ 126 mg% and post 
glucose blood sugar levels ≥ 200 mg%. Serum insulin was 
estimated by Radioimmunoassay (Immunotech). The ra-
tio of fasting glucose to fasting insulin of ≤ 4.5 identified 
insulin resistance and /or if the 2 hour post glucose in-
sulin levels were higher than 80 μIU/ml.13 Insulin levels 
were not available for 6 of the study group.

Results
Over weight (20%) and obesity (40.1%) constituted 

61.3% of the PCOS group as per WHO classification of 
BMI.14 However, when classified according to the crite-
ria for Indian women, the overall rate rose to 63.3% in 
the group.15 One patient from the study group had im-
paired glucose tolerance. She had shown both the IGT 
and marked hyperinsulinaemia and IR inspite of having 
normal BMI. This lean patient with PCOS showed defi-
nite leucocytosis. The rest of the patients had normal fast-
ing and post glucose blood sugar levels. Insulin resistance 

defined by FG:FI ratio showed 8 (33.3%) of the 24 PCOS 
women having insulin resistance. While those having IR 
on the basis of delayed hyperinsulinaemia were observed 
in 12 (50%); of these six also had the overlapping IR ac-
cording to their FG:FI ratio of < 4.5. This indicates that 
totally 14 of the 24 (58%) PCOS were insulin resistant and 
none from the control group showed any evidence of in-
sulin resistance.

The WBC count in PCOS ranged from 4300-12100 and 
the definable count for the diagnosis of leucocytosis (≥ 
10000) was observed in 5 (16%) of them. Subjects from the 
control group showed WBC ranging from 5300-10000/
cmm. However definable leucocytosis (≥ 10000) was ob-
served in only one of the control group. The mean WBC 
count of the control group was 6825/cmm ± 2292.6 and the 
median was 6100/cmm. Whereas the study group showed 
a higher mean count of WBC (7897/cmm ± 2044.8) and 
median (7150/cmm). However, the differences of WBC in 
the study group was not statistically significant as com-
pared to the control group. The number showing actual 
leucocytosis and the higher side of normal WBC were 
more amongst the study group as compared to the control 
group. WBC count more than 7000/cmm was identified in 
56% of the study group, while the control group had only 
19.2 percent of them having more than 7000/cmm. 

Discussion
Currently obesity, prediabetes, and type 2 diabe-

tes are considered as chronic inflammatory diseases.4,7,8 
Leucocytosis, a simple haematological investigation re-
flects the presence of underlying inflammation and in-
sulin resistance in these conditions.2-5 Unexplained per-
sistent leucocytosis was observed in association with the 
concomitant increase in the acute phase reactants in obese 
patients.3 The authors have alerted that  obese patients 
should be spared of unnecessary investigations for such 
leucocytosis.   

We have earlier shown that patients with PCOS have 
hyperinsulinaemia, insulin resistance and underlying 
chronic inflammation.16 Thus it was of interest to look for 
the presence of leucocytosis amongst patients of PCOS.

Some investigators have reported higher white blood 
cells amongst women with PCOS as compared to non 
PCOS group.17,18 However, the literature is scant regard-
ing the presence of leucocytosis in patients of PCOS. The 
leucocytosis was ascribed only in PCOS conditions and 
not to the obesity or insulin resistance.18   In the present 
study however, all the five patients with definable leuco-
cytosis had presence of insulin resistance including the 
one who was lean with normal BMI. Increased sympa-
thetic drive amongst PCOS due to sleep apnoea is pro-
posed as a possible mechanism in unexplained leucocy-
tosis.19
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 Leucocytosis in the present group of PCOS was ob-
served in 56% of patients. Though the number showing 
a definable diagnosis of leucocytosis is small, several 
of them showed counts in the higher range of normal. 
Similar results have been observed by others investigat-
ing the presence of leucocytosis in obese, those with pre-
diabetes or with diabetes.3,6,20,21 A persistent unexplained  
leucocytosis was observed in  obese patients during a 
long term follow up of more than 45 months.3 The in-
vestigators had also observed a concomitant increase in 
the  acute phase reactants. They also found that the oth-
ers who had high BMI had higher side of normal WBC 
along with high CRP and ESR. In the present study, we 
also found that > 50 percent of PCOS group had higher 
side of normal WBC count.

Conclusion
Leucocytosis in polycystic ovarian syndrome can form 

a simple marker of underlying insulin resistance. We ob-
served that there was a presence of leucocytosis in pa-
tients of PCOS irrespective of their BMI. 
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