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Abstract
Aim: We aim to assess the impact of hematological parameters on high-risk HPV persistence and cervical cytology outcomes after excisional treatment in 
patients with cervical preinvasive lesions.
Materials and Methods: The study was conducted between January 2021 and January 2024 at the tertiary care center. A retrospective analysis was performed 
on 828 patients over the age of 24. The patients’ hematological markers before the cervical excisional procedure and hr-HPV persistence and cervical cytology 
results after the excisional procedure were analyzed.
Results: There was no difference between the two groups with and without Hr-HPV persistence/smear abnormality in terms of hr-HPV DNA status, conization 
pathology results, and surgical margin status in the excisional procedure (p = 0.746, p = 0.462, p = 0.870, respectively). There was no difference in hemoglobin, 
neutrophil, lymphocyte, monocyte, platelet, NLR, PLR, MLR, and SIRI values between groups without and with hr-HPV persistence/smear abnormality (p = 0.240, 
p = 0.658, p = 0.433, p = 0.766, p = 0.198, p = 0.349, p = 0.477, p = 0.723, p = 0.545, respectively).
Discussion: In our study, no difference was detected between NLR, PLR, MLR, and SIRI values before the excisional procedure. The described hematological 
markers have also been shown in some studies to be valuable in predicting CIN recurrence after excisional procedures, but they have not yet been incorporated 
into our current practice. Comprehensive prospective studies are needed for hematological markers to be accepted in the current literature and take a place 
in our daily practice.
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Introduction
Despite a significant reduction in cervical cancer-related 
mortality rates following the introduction of the Pap smear 
test, cervical cancer remains one of the leading causes of death 
among women worldwide.
Human papillomavirus (HPV) is a DNA virus that infects the 
epidermis and mucous membranes and is transmitted through 
skin-to-skin contact. While most HPV infections resolve within 
two years, persistent high-risk HPV (hr-HPV) infections can lead 
to cervical cancer and preinvasive cervical lesions. Persistent 
infection with high-risk HPV (hr-HPV) is the most crucial risk 
factor for the development of cervical intraepithelial neoplasia 
(CIN), with HPV type 16 being responsible for the majority of 
invasive cancers, CIN 2, and CIN 3 [1].
CIN is a preinvasive condition that precedes cervical cancer 
and is synonymous with the term “cervical dysplasia.” Cervical 
lesions with mitotic and immature cells limited to the lower third 
of the epithelium are classified as CIN 1, whereas involvement 
of the middle and upper thirds corresponds to CIN 2 and CIN 
3, respectively [2,12]. The American Society for Colposcopy 
and Cervical Pathology (ASCCP) recommends that women 
diagnosed with histologic CIN 2 or CIN 3 undergo ablative or 
excisional treatment to eliminate CIN and the associated HPV 
infection [3].
Several high-risk factors for hr-HPV persistence have been 
identified, including positive surgical margins, histologic CIN 
grade, pre- and post-treatment hr-HPV infection, glandular 
involvement, age, menopausal status, and immunosuppression 
[4,5]. The causal relationship between inflammation and 
cancer development is well established. Increasing evidence 
suggests that systemic inflammatory activation by cancer cells 
promotes tumor progression by inducing cancer proliferation, 
metastasis, or angiogenesis. Chronic inflammation increases 
cancer risk and, even if undetectable, may play a critical role 
in carcinogenesis at any stage [6]. Several easily measurable 
blood parameters reflecting systemic inflammatory response, 
such as increased leukocyte count, hypoalbuminemia, elevated 
C-reactive protein, and high cytokine levels, have been identified 
[7]. Based on these factors, various inflammation- and immune-
based prognostic scores, including the monocyte-to-lymphocyte 
ratio (MLR), neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), and systemic inflammation response 
index (SIRI), have been developed to predict inflammatory 
responses associated with poor survival and recurrence in 
various cancer types [8-10].
This study aims to evaluate the impact of changes in 
hematologic parameters on hr-HPV persistence and cervical 
cytology outcomes following excisional procedures in patients 
with cervical preinvasive lesions.

Materials and Methods
Between January 2021 and January 2024, a retrospective 
analysis was conducted on 828 patients aged 24 years and 
older who underwent cervical excisional procedures due to high-
risk cervical preinvasive lesions or hr-HPV DNA positivity at the 
Gynecologic Oncology Surgery Clinic. Patients with malignancy 
or carcinoma in situ confirmed by pathology, those vaccinated 
against HPV, and those with medical conditions or medication 

use that could impair immune responses were excluded.
A total of 914 patients were evaluated for eligibility. Eighty-six 
patients did not meet the inclusion criteria and were excluded. 
Among the remaining 828 patients, 176 were diagnosed with 
recurrent CIN 2 or CIN 3 within 12 months due to hr-HPV DNA 
positivity or cervical cytology abnormalities following excisional 
procedures. The patient selection process is illustrated in Figure 
1.
Cervical excisional procedures were performed by a specialized 
surgical team in gynecologic oncology. Cytology and surgical 
specimens were evaluated by expert pathologists. Pathology 
and HPV DNA test results were assessed based on the 2019 
ASCCP guidelines [15]. Conization was performed using a scalpel 
(cold knife conization) or a needle-tip electrocautery device 
at the surgeon’s discretion. HPV DNA analysis was conducted 
using the Hybrid Capture 2 HPV DNA test (hc2; Qiagen, Hilden, 
Germany). HPV DNA and cervical cytology results at six months 
post-excisional procedure were compared with pre-procedure 
results. Patient data were obtained from the national electronic 
medical record database, patient files, and direct interviews.
All patients underwent HPV genotyping and smear testing 
during gynecological examinations following excisional 
procedures. Besides HPV 16 and 18, HPV types 31, 33, 35, 39, 
45, 51, 52, 56, 58, 59, 66, and 68 were considered high-risk. A 
patient was classified as having HPV persistence if the control 
HPV DNA test at 12 months post-procedure was positive for the 
same HPV type detected before the procedure. Infection with 
a different HPV type was not considered persistent. Cervical 
cytopathological findings were reported according to the 
Bethesda System [12]. In the smear, cytological abnormalities 
were defined as atypical squamous cells of undetermined 
significance (ASC-US), low-grade squamous intraepithelial 
lesion (LSIL), high-grade squamous intraepithelial lesion (HSIL), 
atypical squamous cells—cannot exclude HSIL (ASC-H), atypical 
glandular cells not otherwise specified (AGC-NOS), atypical 
glandular cells suspicious for neoplasia (AGC-neoplastic), and 
squamous cell carcinoma.
Prior to HPV diagnosis, complete blood counts and relevant 
hematologic parameters were obtained from patients’ peripheral 
blood. An automated hematology analyzer counted peripheral 
neutrophils, lymphocytes, platelets, and monocytes. The NLR 
was calculated by dividing the absolute neutrophil count by the 
absolute lymphocyte count; the PLR was calculated by dividing 
the absolute platelet count by the absolute lymphocyte count; 
the MLR was calculated by dividing the absolute monocyte 
count by the absolute lymphocyte count; and the SIRI was 
determined using the formula: (SIRI = N x M/L).
Statistical Analysis
Descriptive statistics were presented as frequencies and 
percentages for categorical variables and as means ± standard 
deviation (SD) for continuous variables. The cutoff value 
for the SIRI score was calculated using receiver operating 
characteristic (ROC) curve analysis. Categorical variables were 
analyzed using the chi-square test, while continuous variables 
were compared using the Student’s t-test. Statistical analyses 
were conducted using IBM SPSS Statistics 21.0 (IBM Corp., 
Armonk, NY, USA) and MS Excel 2007. A p-value < 0.05 was 
considered statistically significant.
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Ethical Approval 
This study was approved by the Ethics Committee of Necmettin 
Erbakan University (Date: 2025-01-24, No: 5498).

Results
The mean age of 652 patients without hr-HPV persistence/
cytological abnormalities was 38.5 ± 3.22 years, with a mean 
parity of 1.98 ± 0.70. Among these patients, 63.2% were 
smokers, and 53.7% used oral contraceptives. In contrast, the 
mean age of 176 patients with hr-HPV persistence/cytological 
abnormalities was 35.8 ± 4.47 years, with a mean parity of 
2.11 ± 0.94. Among these patients, 66.5% were smokers, and 
59.6% used oral contraceptives. No significant differences 
were observed between the two groups regarding age, parity, 
smoking status, or oral contraceptive use (p = 0.381, p = 0.687, 
p = 0.505, p = 0.320, respectively). Furthermore, there were 
no significant differences between the two groups in terms of 
hr-HPV DNA status, conization pathology results, or surgical 
margin status in excisional procedures (p = 0.746, p = 0.462, p 
= 0.870, respectively). The demographic and clinicopathological 
data of the patients are summarized in Supplementary Table 

S1.
In the group without hr-HPV persistence/cytological 
abnormalities, the mean hemoglobin level was 11.6 g/dL, the 
mean lymphocyte count was 1.9 x 10³/mm³, the mean neutrophil 
count was 4.5 x 10³/mm³, the mean monocyte count was 0.5 x 
10³/mm³, and the mean platelet count was 245 x 10³/mm³. In 
the group with hr-HPV persistence/cytological abnormalities, 
the mean hemoglobin level was 12.3 g/dL, the mean lymphocyte 
count was 1.7 x 10³/mm³, the mean neutrophil count was 4.3 
x 10³/mm³, the mean monocyte count was 0.5 x 10³/mm³, and 
the mean platelet count was 227 x 10³/mm³.
The cutoff values determined in our study were 2.5 for NLR, 
130 for PLR, 0.31 for MLR, and 1.22 for SIRI. No significant 
differences were found between the two groups in terms of 
hemoglobin, neutrophil, lymphocyte, monocyte, platelet, NLR, 
PLR, MLR, or SIRI values (p = 0.240, p = 0.658, p = 0.433, p = 
0.766, p = 0.198, p = 0.349, p = 0.477, p = 0.723, p = 0.545, 
respectively) (Table 1 ).

Discussion
HPV is one of the most common causes of sexually transmitted 
infections in both women and men. The etiological role of 
persistent high-risk (hr) HPV infection in cervical preinvasive 
lesions and cervical cancer is well established. Therefore, 
identifying high-risk HPV types and monitoring persistence is 
crucial for diagnosing cancer and, if possible, enabling early 
treatment. However, challenges remain in identifying reliable 
and cost-effective biomarkers to determine which patients are 
at higher risk of developing cervical cancer and which patients 
require treatment beforehand.
The etiological role of persistent hr-HPV infection in premalignant 
lesions and cervical cancer is well established. In our study, no 
significant differences were observed between the groups with 
and without hr-HPV persistence/cytological abnormalities in 
terms of pre-excisional neutrophil-to-lymphocyte ratio (NLR), 
platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte 
ratio (MLR), and systemic immune-inflammation index (SIRI).
The systemic immune-inflammation index is a novel biomarker 
calculated using peripheral blood neutrophil, monocyte, and 
lymphocyte counts. In the study by Chao et al., SIRI was found 
to be correlated with cervical cancer prognosis, and high 
NLR, PLR, and MLR values were significantly associated with 
decreased overall survival in cervical cancer [10]. In another 
study by Bilir et al., SIRI was proposed as a simple and cost-
effective method for predicting hr-HPV persistence. Their study 
also found that NLR, PLR, and MLR were significant predictors 
of hr-HPV persistence. However, unlike our study, Bilir et al. 
included hr-HPV-positive patients who had not undergone 
excisional procedures [11].
In the study by Chun et al., NLR was identified as an independent 
prognostic factor for recurrence-free survival in patients 
with cervical intraepithelial neoplasia (CIN) after excisional 
procedures. However, unlike our study, Chun et al. focused on 
CIN recurrences following excisional treatment [13].
Tavares-Murta et al. conducted a study evaluating peripheral 
blood white blood cell counts in patients with cervical cancer 
and CIN. Compared to patients with CIN and early-stage cervical 
cancer, those with advanced-stage cervical cancer exhibited 

Figure 1. Illustrates the patient selection process. A total of 
914 patients were assessed for eligibility. Among them, 86 
patients were excluded because they did not meet the inclusion 
criteria. The remaining 828 eligible patients were included in 
the study and analyzed based on the presence or absence of HR-
HPV persistence and/or smear abnormalities. Abbreviations: n 
= number of patients; Hr-HPV = high-risk human papillomavirus

Table 1. Status of hr-HPV persistence and cytological 
abnormalities after excisional procedure

 Characteristics

Hr-HPV Persistence/Cytological Abnormality
p 

ValueAbsence Presence

Mean ±SD Mean ±SD

Hemoglobin 11.6±1.09 12.3±0.9 0.240

Neutrophil 4.5±0.8 4.3±0.5 0.658

Lymphocyte 1.9±0.2 1.7±0.2 0.433

Monocyte 0.5±0.1 0.5±0.1 0.766

Platelet 245±29 227±33 0.198

NLR 2.48±0.5 2.64±0.4 0.349

PLR 129±22 134±17 0.477

MLR 0.30±0.1 0.32±0.1 0.723

SIRI 1.18±0.1 1.26±0.1 0.545

Chi-square test; p = significance value; p = o.o5; n = number of patients; mean average : SD 
= standart deviation; MLR = monocyte-lo-lymphocyte ratio; NLR = neutropfil-to-lympho-
cyte ratio; PLR = platelet-to-lymphocyte ratio; SIRI = systemic immune-inflammation index; 
hr-HPV = high risk human papillomavirus
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higher rates of leukocytosis, neutrophilia, lymphopenia, and 
NLR ≥ 5 [14].
Our study is among the few in the literature that investigated 
the predictive value of hematological markers in hr-HPV 
persistence or cytological abnormalities after excisional 
procedures. However, its retrospective design and limited 
sample size are limitations. Further comprehensive studies are 
needed to validate our findings.
Limitations
The relatively small sample size and limited follow-up period 
remain notable limitations of the study.
Conclusion
Previous studies have demonstrated that hematological 
parameters may provide additional prognostic value beyond 
standard clinical and pathological parameters. However, in our 
study, hematological markers were not found to be predictive of 
hr-HPV persistence or cytological abnormalities after excisional 
procedures. Large-scale studies are needed for these markers 
to be widely accepted by clinicians and integrated into current 
clinical practice.
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