
36

Experimental

&

Clinical Article

The Alterations in Peripheral Blood Components of Women with
Abnormal Cervical Cytology

Mine KİSELİ1, Aslı YARCI GÜRSOY1, Egemen AKINCIOĞLU2, Emre Göksan PABUCCU1, Gamze Sinem ÇAĞLAR1,

Hande Esra KOCA1, Zehra EDEBAL2, Haldun UMUDUM2

Ankara, Turkey

ABSTRACT

OBJECTIVE: To investigate the peripheral blood components, neutrophil/lymphocyte ratio (NLR) and

platelet/lymphocyte ratios (PLR) in cervical cytological abnormalities. 

STUDY DESIGN: We retrospectively analyzed 185 cases with abnormal and 303 cases with normal cer-

vicovaginal smears (CVS) with blood count profile, from a total number of 9286 patients.  

RESULTS: Abnormal CVS results consisted of 137 (72%) ASC-US, 16 (8%) ASC-H, 19 (10%) L-SIL, 4

(2%) H-SIL and 9 (4%) AGUS. NLR and PLR of abnormal CVS group were higher than control group

(p<0.001). The lymphocyte count was significantly lower in abnormal CVS cases (p<0.001). The num-

ber of patients with neutrophilia (neutrophils ≥70% of the total leukocytes) was similar among two groups

(p>0.05).

CONCLUSION: Neutrophilia is not observed in cervical preinvasive lesions whereas it is common in cer-

vical cancer. In this study, absence of increased neutrophil counts and presence of lymphopenia in pa-

tients with abnormal cervical cytology, may indicate an early measure in cervical pathologies. 
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Introduction 

Cervical cancer is one of the most frequently occuring can-

cers in women worldwide, and it is more commonly reported

in developing countries. Screening and early detection of the

preinvasive disease are crucial for cervical cancer prevention.

Cytological abnormalities in cervicovaginal smears (CVS) ne-

cessitate follow-up or diagnosis with a colposcopic examina-

tion-guided cervical biopsy. Lesions confined to the cervical

epithelium are defined as preinvasive disease of the cervix that

may be diagnosed and treated prior to the onset of invasive

cancer. 

Neoplasia pathogenesis has been shown to be related to

exacerbated activation and the maintenance of inflammatory

pathways. In cancer, local and systemic inflammatory re-

sponses have been reported previously.1 This nonspecific trait

had been observed in various aspects of cancer such as cancer

initiation and progression. On the basis of this theory, re-

searchers have studied inflammatory markers as indicators of

invasion in different types of cancer.2-5 Changes in peripheral

blood components such as neutrophils, lymphocytes, platelets

and the neutrophil/lymphocyte ratio (NLR) and platelet/lym-

phocyte ratios (PLR) have been determined to be simple, ap-

plicable and reliable prognostic markers of systemic inflam-

matory response in cancer.6 The NLR and PLR have been

studied as prognostic and predictive indicators in various

types of cancer.6-11

In women with gynecological cancer, the NLR, which is

measured prior to treatment, has been found to be predictive

of survival in patients with ovarian and uterine cervical can-

cer.12-14 Additionally, in cervical cancer patients, the NLR has

been shown to predict response to chemotherapy and radio-

therapy.15 However, little is known about the NLR and PLR in

preinvasive diseases of the cervix, and there have been no re-

ports about the predictive value of these inflammatory mark-

ers in abnormal cervical cytology. Therefore, in this study we

investigated the relationship between inflammatory markers,

NLR, PLR, and  cervical cytological abnormalities. 
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Material and Method 

We retrospectively analyzed the pathological archives of a

university hospital with dates between June 2006 and

December 2014. Cytological analysis was performed by two

pathologists, and we classified cytological abnormalities ac-

cording to the Bethesda system (2001). From a total number

of 9286 CVS samples, 185 patients exhibited abnormal results

(including atypical squamous cells of undetermined signifi-

cance (ASC-US), atypical squamous cells, cannot-exclude

high-grade lesions (ASC-H), low-grade squamous intraepithe-

lial lesions (LGSIL), high-grade squamous intraepithelial le-

sions (HGSIL) and atypical glandular cells of undetermined

significance (AGUS)). For each patient, we recorded complete

blood count test. As control group, 303 age-matched  patients

with normal smears (negative for malignancy) whose com-

plete blood count results were available were randomly se-

lected. Patients who were diagnosed with an acute infectious

disease, pregnant or known to have any hematological disease

were excluded. Follow-up of the cases at our institution were

performed according to the American Society for Colposcopy

and Cervical Pathology (ASCCP) guidelines updated in

2012.16 We also recorded a histopathological evaluation of the

cervical biopsies. 

The NLR is defined as the rate of absolute neutrophil count

to absolute lymphocyte count. The PLR is defined as the rate

of absolute platelet count to the absolute lymphocyte count.

Neutrophilia was defined as the number of neutrophils ≥70%

of the total leukocytes and lymphopenia was defined as a lym-

phocyte count ≤15% of the total leukocytes.

We performed statistical analysis using SPSS statistical

software, version 22.0 (SPSS Inc., Chicago, IL, USA). We ex-

pressed continous variables as mean ± standard deviation, and

we used percentages and frequencies for categorical variables.

We analyzed categorical variables using a chi-squared test. We

evaluated the difference between two groups for continuous

variables using the Student’s t-test. A p-value less than 0.05

was considered to be statistically significant for all of the sta-

tistical analyses.

Results 

The mean ages of the patients in the study and control

groups were similar (42.35±13.06 vs 40.92±13.39 years, re-

spectively; p=0.164). Abnormal CVS (n=185) consisted of

137 (72%) ASC-US, 16 (8%) ASC-H, 19 (10%) L-SIL, 4 (2%)

H-SIL and 9 (4%) AGUS. The neutrophil, lymphocyte counts,

NLR, PLR, and rates of neutrophilia and lymphopenia are

summarized in Table 1. The mean NLR and PLR of the study

group were significantly higher than those of the controls

(p<0.001). Moreover, the NLRs and PLRs of the patients with

ASC-US were significantly higher than those of the control

group (p<0.001, and p<0.001, respectively). However, pa-

tients with a diagnosis of ASC-US (n=137) had similar neu-

trophil, lymphocyte counts, NLRs and PLRs compared with

the patients with other abnormal CVS results (p=0.187,

p=0.680, p=0.146, and p=0.170, respectively). 

Table 1: Neutrophil, lymphocyte counts, NLR, PLR, neutrophilia and lymphopenia rates of abnormal cytology and study groups

ASCUS Abnormal cytology Abnormal Cytology Normal Cytology p (a,b,c)

Group other than ASCUS Total Group Group 

(n=137) Group  (n=48) (n=185) (n=303) 

Age (years) 41.84±11.31 42.00±17.44 42.35±13.06 40.92±13.39 0.164a, 0.425b

(mean ± sd)

Neutrophil Count 4507.09±2057.65 5013.19±2261.09 4623.93±2088.76 4676.94±749.75 0.394a, 0.187b, 0.165c

(Mean ± sd)

Lympocyte Count 1320.78±326.69 1402.80±766.99 1341.78±457.64 2244.58±749.75    <0.001*a,0.680b, <0.001*c

(Mean ± sd)

NLR 3.47±1.74 3.90±2.32 3.55±1.85 2.40±1.75            <0.001*a, 0.146b, <0.001*c

(Mean ± sd)

PLR 215.54±63.08 198.34±56.79 209.80±62.02 136.66±82.31     <0.001*a, 0.170b, <0.001*c

(Mean ± sd)

Neutrophilia 15(10.9%) 8(16%) 23(12.4%) 42(13.9%) 0.652a

n(%)

Lymphopenia 4(3.0%) 3(6.2%) 7(3.8%) 15(5.0%) 0.547a

n(%)

NLR: Neutrophil-lymphocyte ratio, PLR: Platelet-lymphocyte ratio , *p<0.01, a: Total abnormal CVS vs control group, b: ASCUS vs other abnormal
CVS group, c: ASCUS vs control group
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Forty-seven (25.4%) of the patients with abnormal CVS

received additional colposcopic biopsies at our center. The re-

sults revealed non-neoplastic lesions in 21 of the patients, cer-

vical intraepithelial neoplasias (CIN) in 25 patients (CIN-I

n=16, CIN-II n=2, CIN-III n=7) and one squamous cell carci-

noma. In terms of the cervical biopsy, the NLRs and PLRs of

patients with non-neoplastic lesions were similar to those of

patients with CIN (NLR: 3.21±1.01 vs 4.40±3.84, p=0.126;

PLR: 194.69±50.54 vs 216.32±59.87, p=0.369, respectively). 

Discussion

This study is the first to document the absence of neu-

trophilia and high NLRs in patients with abnormal cervical cy-

tology compared with patients with normal cervical cytology.

Moreover, no difference in the NLRs of patients with CIN and

normal histopathological findings support previous studies,

which have found that neutrophilia is a parameter of advanced

stage cervical cancer.1 In a study by Fernandes et al., signifi-

cantly elevated neutrofil counts were observed in invasive

cancer compared with CIN.1 Many previous studies have

noted the importance of inflammatory cells in the growth and

progression of some tumors. In the tumor microenvironment,

immune system cells such as granulocytes and lymphocytes

are regulators of angiogenesis and metastasis.5 The presence

of a large number of neutrophils in the stroma of the tumoral

tissue is associated with a poor prognosis.5 Additionally,

leukocyte migration and function at the tumor site is con-

trolled by specific cytokines released from the leukocytes.17, 18

For instance, vascular endothelial growth factors released

from neutrophils, were found to be strongly associated with

recurrence and metastasis of cervical cancer.3,19 As a result,

neutrophilia seems to be a finding observed after the develop-

ment of invasive cervical cancer. 

Relative lymphopenia is another alteration in the circulat-

ing white blood cell count in systemic inflammatory response

because, the host response is largely dependent on lympho-

cytes. Whether the decreased number of lymphocytes precipi-

tates the conditions for atypical changes in the cervix is un-

clear. In cervical cancer and preinvasive lesions of the cervix,

the local cellular immunity provided by T lymphocytes has

been noted by many studies.1 In addition, circulating lympho-

cytes have been shown to secrete cytokines, which prevent

proliferation and metastasis of tumor cells and provide impor-

tant functions in cytotoxicity. Nevertheless, platelet counts

also play a role in systemic inflammation. The PLR was found

to be correlated with prognosis in cases with resected pancre-

atic cancer9 as well as associated with cervical stromal in-

volvement in endometrial adenocarcinoma.4 Pro-inflamma-

tory cytokines such as IL-1 and IL-6 contribute to the

megakaryocyte proliferation.20 In our study, the lymphopenia

and significantly higher PLR in abnormal cytology group sup-

port the idea that host systemic inflammation is associated

with both lymphopenia and thrombocytosis.21

Cervical inflammation due to infectious or non-infectious

causes presents nonspecific tissue responses. Cytological

changes in inflammation are similar irrespective of the etiol-

ogy; these changes manifest themselves as abnormal Pap

smear results. The interpretation of abnormal CVS is chal-

lenging because hypoestrogenic states, infections, atrophy,

pregnancy, dysplasia of the cervix, and contraceptive use all

yield similar diagnostic symptoms.22 The persistence of atypi-

cal squamous cells after treatment of these conditions necessi-

tates further investigation. In this study, irrespective of the

cause, patients with abnormal cytologies (mostly ASC-US)

also exhibited high NLRs and PLRs, which are indicative of

systemic inflammation. The systemic inflammation detected

by NLRs and PLRs can-not discriminate between whether the

cause is infectious or non-infectious. However, the imbalance

between host inflammatory and immune response may lead to

a negative association with oncological outcome. 

Limitations of this study included its retrospective design

and small sample size. However, this study revealed for the

first time that high NLRs are associated with abnormal cervi-

cal cytology results. Due to the insufficient amount of

histopathological evidence, it is not possible to conclude

whether a correlation between high-grade cervical lesions and

NLR exists. Predictive values of NLR for preinvasive/inva-

sive neoplasia must be clarified with future research.
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