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Abstract
Aim: Human papillomavirus (HPV) infection is a necessary cause of cervical cancer; however, most women with high-risk HPV do not develop clinically 
significant cervical lesions. This study aimed to evaluate whether systemic inflammatory indices derived from routine complete blood counts are associated 
with early histopathological cervical lesions in high-risk HPV–positive women.
Methods: This retrospective observational study included 277 women with high-risk HPV infection who underwent colposcopic examination and cervical biopsy. 
Histopathological findings were classified as negative (CIN0) or positive (CIN1+). Pre-colposcopy complete blood count parameters were used to calculate the 
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR), systemic immune-inflammation index (SII), 
systemic inflammation response index (SIRI), and pan-immune-inflammation value (PIV). HPV genotypes and smoking status were recorded. Univariate and 
multivariable logistic regression analyses were performed to evaluate factors associated with histopathological positivity.
Results: Of the participants, 221 (79.8%) had CIN0 and 56 (20.2%) had CIN1+ lesions. There were no significant differences between the groups in terms of 
age, smoking status, HPV genotypes, or systemic inflammatory indices. None of the inflammatory indices were associated with histopathological positivity 
in univariate analyses (all p > 0.05). In the multivariable model including age, smoking status, HPV16 positivity, and SII, no independent predictors of CIN1+ 
lesions were identified (all p > 0.05).
Conclusion: The findings of this study indicate that systemic inflammatory indices are not independently associated with early histopathological cervical 
lesions in women with high-risk HPV infection, suggesting limited value of these markers for early lesion discrimination in this population.
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Introduction
Human papillomavirus (HPV) infection represents one of the 
leading causes of infection-related malignancies worldwide 
and is responsible for virtually all cases of cervical cancer, as 
well as a substantial proportion of other anogenital and head 
and neck cancers.1 Despite the implementation of preventive 
strategies such as organized cervical screening programs and 
HPV vaccination, HPV-associated diseases continue to pose a 
significant global health burden, particularly in low- and middle-
income countries.1,2 Limitations related to vaccine coverage, 
genotype diversity, and disparities in healthcare access indicate 
that HPV-related cervical pathology remains a relevant clinical 
problem, underscoring the need for improved risk stratification 
strategies among HPV-positive women.2

Recent advances in histopathological classification have further 
highlighted the biological heterogeneity of HPV-associated 
cervical disease. The 2020 World Health Organization (WHO) 
classification introduced a paradigm shift by distinguishing HPV-
associated and HPV-independent tumors of the female lower 
genital tract, emphasizing that HPV status reflects fundamental 
differences in tumor pathogenesis and prognosis.3 This 
histopathological distinction is supported by molecular evidence 
demonstrating that HPV-related cervical carcinogenesis is 
driven by complex interactions between persistent high-risk HPV 
infection, viral integration, and recurrent genomic alterations 
involving oncogenic signaling pathways and immune-related 
genes.4 Collectively, these findings suggest that cervical cancer 
and its precursor lesions represent biologically heterogeneous 
entities rather than a uniform disease process.
Accumulating evidence indicates that host immune response 
plays a pivotal role in determining the persistence, progression, 
or regression of HPV-associated cervical lesions. The clinical 
course of HPV infection varies according to HPV genotype and 
is strongly influenced by immune-mediated mechanisms.5 High-
risk HPV types exhibit distinct carcinogenic behaviors, while 
dysregulation of both innate and adaptive immune responses 
facilitates viral persistence and disease progression.6 
Furthermore, large-scale population-based studies have 
demonstrated that HPV infection is associated with a broad 
spectrum of cervical abnormalities, ranging from inflammatory 
changes to high-grade intraepithelial lesions and invasive 
carcinoma, reinforcing the close interplay between HPV 
infection, inflammation, and histopathological severity.7

In this context, increasing attention has been directed toward 
systemic inflammatory and hematologic indices derived from 
routine complete blood counts as potential biomarkers in HPV-
associated cervical disease. Among these, the platelet-to-
lymphocyte ratio (PLR) has been shown to independently predict 
recurrence or residual disease in patients with histopathologically 
confirmed high-grade squamous intraepithelial lesions following 
excisional treatment, suggesting a link between systemic 
inflammatory status and cervical lesion biology.8 In addition, 
other hematologic parameters reflecting platelet activation, 
such as mean platelet volume (MPV), have been associated 
with cervical cancer presence and disease stage, further 
supporting the relevance of systemic hematologic alterations 
in cervical carcinogenesis.9 However, despite growing evidence 
supporting the prognostic value of inflammatory indices, their 

association with baseline histopathological findings in high-risk 
HPV-positive women remains insufficiently explored. Therefore, 
the present study aimed to evaluate the association between 
systemic inflammatory indices and histopathological findings 
in women with high-risk HPV infection.

Materials and Methods
Study Design, Population, and Data Collection
This retrospective observational study was conducted at a 
tertiary referral hospital in accordance with the principles 
of the Declaration of Helsinki. Ethical approval for the study 
was obtained from the institutional ethics committee, and 
all procedures were performed as part of routine clinical 
practice. Women who were found to be positive for high-risk 
HPV and subsequently underwent colposcopic examination 
with cervical biopsy during the study period were evaluated. 
Patients with available histopathological biopsy results and 
complete laboratory data obtained at the time of colposcopic 
evaluation were included in the study. Patients with a history 
of cervical cancer, those diagnosed with invasive cervical 
malignancy, and individuals with known systemic inflammatory 
or malignant diseases were excluded. Cases with incomplete 
clinical or laboratory data were also excluded from the analysis. 
Histopathological findings were classified according to cervical 
intraepithelial neoplasia (CIN) grading. For analytical purposes, 
benign histology (CIN0) was defined as histopathologically 
negative, whereas CIN grade 1 and above (CIN1+) was defined 
as histopathologically positive.

Laboratory Parameters, Inflammatory Indices, and Clinical 
Variables
Complete blood count parameters, including neutrophil, 
lymphocyte, monocyte, and platelet counts, were obtained from 
peripheral venous blood samples collected during routine clinical 
evaluation prior to colposcopic examination. All hematologic 
measurements were performed using the Beckman Coulter DxH 
800 automated hematology analyzer in the hospital laboratory. 
Systemic inflammatory indices were calculated using 
parameters derived from the pre-colposcopy complete blood 
count, as follows: the neutrophil-to-lymphocyte ratio (NLR), 
PLR, monocyte-to-lymphocyte ratio (MLR), systemic immune-
inflammation index (SII), systemic inflammation response index 
(SIRI), and pan-immune-inflammation value (PIV).
HPV genotypes were categorized as HPV16, HPV18, and other 
high-risk HPV types. In cases of multiple HPV infections, each 
genotype was recorded as a separate binary variable indicating 
its presence or absence. Smoking status was retrieved from 
medical records and categorized as active smoker or non-
smoker (including never-smokers and former smokers) for 
statistical analysis.

Ethical Approval
This study was approved by the Ethics Committee of Gaziantep 
City Hospital (Date: 2025-12-17, No: 371/2025).

Statistical Analysis
Statistical analyses were performed using appropriate 
statistical software. Continuous variables were expressed as 
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median and interquartile range (IQR), while categorical variables 
were presented as number and percentage. Comparisons 
between histopathologically negative and positive groups 
were performed using the Mann–Whitney U test for continuous 
variables and the chi-square test for categorical variables.
Univariate logistic regression analyses were conducted to 
evaluate the association between individual clinical, virological, 
and inflammatory variables and histopathological positivity. 
Variables with clinical relevance were subsequently included 
in a multivariable logistic regression model to identify factors 
independently associated with histopathological positivity. 
Among the inflammatory indices, the SII was selected for 
inclusion in the multivariable model because it reflects the 
combined effects of neutrophils, platelets, and lymphocytes 
and has been proposed as a comprehensive marker of systemic 
inflammatory status.
Odds ratios (ORs) with 95% confidence intervals (CIs) were 
calculated, and a p-value < 0.05 was considered statistically 
significant.

Reporting Guidelines
This study is reported in accordance with the Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) 
guidelines.

Results
A total of 277 women with high-risk HPV infection who underwent 
colposcopic evaluation and cervical biopsy were included in the 
study. Based on histopathological examination, 221 patients 
were classified as histopathologically negative (CIN0), whereas 
56 patients were classified as histopathologically positive 
(CIN1+).
The comparison of demographic characteristics, HPV genotypes, 
and systemic inflammatory indices between histopathologically 
negative (CIN0) and positive (CIN1+) groups is summarized 
in Table 1. There were no statistically significant differences 
between the two groups in terms of age, smoking status, 
HPV16 positivity, HPV18 positivity, or the presence of other 
high-risk HPV genotypes (all p > 0.05). Similarly, none of the 
evaluated inflammatory indices—NLR, PLR, MLR, SII, SIRI, and 
PIV—differed significantly between the groups (all p > 0.05).
Univariate logistic regression analyses were performed to 
evaluate the associations between clinical characteristics, 
HPV genotypes, inflammatory indices, and histopathological 
positivity (CIN1+). As presented in Table 2, age, smoking status, 
HPV genotypes, and all assessed inflammatory indices (NLR, 
PLR, MLR, SII, SIRI, and PIV) were not significantly associated 
with histopathological positivity in univariate analyses (all 
p > 0.05). Subsequently, a multivariable logistic regression 

Table 1. Comparison of clinical characteristics and inflammatory indices between histopathologically negative (CIN0) and positive 
(CIN1 and Above) cases

Variable
CIN0 (Negative)

N = 221
CIN1+ (Positive)

N = 56
p value

Age, median (IQR) 43.00 (36.00–51.00) 41.00 (36.00–50.00) 0.544

Smoking, n (%) 37 (16.7%) 13 (23.2%) 0.352

HPV16 positivity, n (%) 88 (39.8%) 28 (50.0%) 0.220

HPV18 positivity, n (%) 40 (18.1%) 7 (12.5%) 0.425

Other HR-HPV types, n (%) 116 (52.5%) 25 (44.6%) 0.368

NLR, median (IQR) 1.86 (1.42–2.32) 1.80 (1.56–2.24) 0.938

PLR, median (IQR) 133.18 (102.96–164.76) 143.04 (114.94–180.55) 0.239

MLR, median (IQR) 0.21 (0.17–0.26) 0.22 (0.19–0.27) 0.316

SII, median (IQR) 549.40 (391.73–763.94) 571.43 (441.85–682.39) 0.921

SIRI, median (IQR) 0.93 (0.60–1.22) 0.92 (0.62–1.24) 0.891

PIV, median (IQR) 265.39 (174.80–383.31) 271.25 (169.72–406.39) 0.891
Continuous variables are presented as median (interquartile range). Categorical variables are presented as number (percentage). Mann–Whitney U test was used 
for continuous variables and chi-square test for categorical variables. Histopathological positivity was defined as CIN1 and above; CIN0 was considered negative.
Abbreviations: IQR = interquartile range; NLR = neutrophil-to-lymphocyte ratio; PLR = platelet-to-lymphocyte ratio; MLR = monocyte-to-lymphocyte ratio; 
SII = systemic immune-inflammation index; SIRI = systemic inflammation response index; PIV = pan-immune-inflammation value; HR-HPV = high-risk human 
papillomavirus.

Table 2. Univariate and multivariable logistic regression analyses for histopathological positivity (CIN1+)

Variable Univariate OR (95% CI) p value Multivariable OR (95% CI) p value

Age (per year) 0.99 (0.96–1.02) 0.628 0.99 (0.96–1.02) 0.621

Smoking (yes vs no) 1.50 (0.74–3.07) 0.263 1.47 (0.72–3.02) 0.291

HPV16 positivity 1.51 (0.84–2.72) 0.169 1.52 (0.84–2.75) 0.163

SII 1.00 (1.00–1.00) 0.653 1.00 (0.99–1.00) 0.620
Univariate and multivariable logistic regression analyses were performed with histopathological positivity (CIN1+) as the 
dependent variable. Variables included in the multivariable model were age, smoking status, HPV16 positivity, and systemic 
immune-inflammation index (SII).
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model including age, smoking status, HPV16 positivity, and SII 
was constructed to identify factors independently associated 
with histopathological positivity. As shown in Table 2, none of 
these variables demonstrated an independent association with 
histopathological positivity (all p > 0.05).

Discussion
In the present study, we evaluated the relationship between 
systemic inflammatory indices and histopathological findings in 
women with high-risk HPV infection. Our analyses demonstrated 
that commonly used systemic inflammatory markers, including 
NLR, PLR, MLR, SII, SIRI, and PIV, were not independently 
associated with histopathological positivity defined as CIN1+. 
Although some indices showed numerically higher values 
among histopathologically positive cases, these differences 
did not reach statistical significance in either univariate or 
multivariable analyses. These findings suggest that systemic 
inflammatory responses may not yet be sufficiently pronounced 
in early cervical pathology to reliably discriminate between 
histopathologically negative lesions and CIN1+ findings.
Previous studies have suggested a potential role for systemic 
inflammatory and hematologic indices in the clinical course 
of HPV-related cervical disease, particularly in the context of 
high-grade lesions, invasive cancer, or disease persistence. 
For instance, Huang et al. reported that elevated PLR values 
were associated with recurrence or residual disease following 
excisional treatment in patients with High-Grade Squamous 
Intraepithelial Lesion (HSIL), indicating a prognostic relevance 
of systemic inflammation in advanced precancerous disease.8 
Similarly, Shen et al. demonstrated that mean platelet volume 
was associated with the presence and stage of cervical cancer, 
supporting the notion that systemic hematologic alterations are 
more evident in invasive disease rather than in early lesions.9 
Collectively, these observations imply that the clinical utility of 
systemic inflammatory indices may vary according to disease 
stage and underlying biological behavior.
Consistent with our findings, several recent studies examining 
lesion severity and diagnostic performance have reported the 
limited utility of systemic inflammatory indices in distinguishing 
cervical lesions. In a large retrospective cohort, Alci et al. 
showed that inflammatory indices such as NLR, PLR, MLR, SII, 
and SIRI were not independently associated with CIN2+ lesions, 
whereas age and HPV16 positivity emerged as more relevant 
factors.10 Likewise, Qin and Zhang found that although certain 
inflammatory markers were numerically higher in patients 
with cervical lesions, their overall diagnostic performance was 
limited, with low discriminatory capacity based on receiver 
operating characteristic (ROC) analyses.11 In line with these 
reports, none of the evaluated systemic inflammatory indices in 
our study were significantly associated with histopathological 
positivity, even when modest numerical differences were 
observed. Supporting this perspective, Lei et al. demonstrated 
that the risk of occult invasive cancer in patients with biopsy-
proven HSIL was primarily related to local clinicopathological 
features—such as HPV16/18 positivity, lesion extent, glandular 
involvement, and cytological severity—rather than systemic 
inflammatory markers.12 Together, these findings suggest 
that systemic inflammatory indices alone may not provide 

sufficient diagnostic discrimination, particularly in populations 
encompassing early-stage or biologically heterogeneous 
cervical lesions.
Other investigations have proposed that systemic 
inflammatory indices may be more informative in selected 
high-risk populations or in the presence of invasive disease. 
Cim et al. reported heterogeneous alterations in inflammatory 
parameters across different cervical pathology subgroups, with 
more pronounced changes observed in HSIL, although without 
consistent predictive performance across the entire disease 
spectrum.13 Similarly, Keszthelyi et al. demonstrated that SII 
and SIRI exhibited high negative predictive values for excluding 
invasive cervical carcinoma, highlighting their potential role as 
adjunctive markers in advanced disease rather than as tools for 
identifying early histopathological changes.14 Studies conducted 
in conization cohorts have also reported moderate diagnostic 
performance of NLR or PLR for detecting invasive carcinoma, 
particularly in clinically selected or high-risk populations.15,16

Beyond diagnostic applications, accumulating evidence 
indicates that systemic inflammatory indices may have greater 
relevance in prognostic and therapeutic contexts. Elevated 
NLR, PLR, or MLR values have been associated with recurrence 
risk, survival outcomes, and treatment response in patients 
with high-grade lesions or invasive cervical cancer undergoing 
excisional procedures or chemoradiotherapy.17-19 In this regard, 
Li et al. demonstrated that increased NLR and MLR were 
independently associated with poorer survival outcomes and 
higher recurrence risk in patients with stage IIB cervical cancer, 
further supporting the relevance of systemic inflammatory 
indices in advanced-stage disease rather than in early 
histopathological differentiation.20 These findings suggest that 
systemic inflammation may primarily reflect disease burden 
and tumor–host interactions, rather than serving as a sensitive 
marker for early lesion detection.

Limitations
The present study has several limitations. First, the definition 
of histopathological positivity as CIN1 and above encompasses 
a biologically heterogeneous spectrum, including lesions with 
high rates of spontaneous regression, which may attenuate 
potential associations with systemic inflammatory markers. 
Second, the retrospective and single-center design may limit 
the generalizability of the findings. Additionally, the cross-
sectional nature of the analysis and the assessment of 
inflammatory indices at a single pre-colposcopy time point 
preclude evaluation of temporal changes, lesion persistence, or 
progression. Third, differences in disease stage, clinical setting, 
and patient selection compared with prior studies focusing 
on high-grade lesions or invasive cancer may partly account 
for variability across the literature. Finally, local cervical 
immune responses and microenvironmental factors—which 
are not captured by peripheral blood indices—may play a more 
prominent role in the early development of HPV-related cervical 
lesions.
Taken together, these findings suggest that systemic 
inflammatory indices may be more reflective of overall 
immune–inflammatory status and disease burden rather than 
sensitive markers for early histopathological differentiation 
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in high-risk HPV–positive women. In early and biologically 
heterogeneous cervical lesions, local immune responses and 
microenvironmental factors—rather than peripheral blood–
based markers—may play a more prominent role in determining 
histopathological outcomes. This perspective highlights the 
importance of interpreting systemic inflammatory indices 
within the broader clinical and biological context of HPV-related 
cervical disease.

Conclusion
In conclusion, this study found no independent association 
between commonly used systemic inflammatory indices and 
histopathological positivity in women with high-risk HPV 
infection. These findings suggest that peripheral blood–
based inflammatory markers alone may have limited utility 
for distinguishing early cervical lesions. Further prospective, 
multicenter studies incorporating longitudinal follow-up and 
integrated clinical, virological, and molecular parameters are 
warranted to better define the role of systemic inflammation in 
cervical disease risk stratification.
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