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Objective: This study aimed to evaluate the predictive value of systemic inflammatory markers, particularly the Neutrophil 
Percentage to Albumin Ratio (NPAR), in identifying high-grade cervical intraepithelial neoplasia (CIN) in patients undergoing 
colposcopy and cervical conization.
Materials and Methods: A retrospective analysis was conducted on 116 patients who underwent cervical conization between 
January 2020 and May 2024. Demographic, clinical, and laboratory data were collected, and inflammatory indices, including NPAR, 
NLR (Neutrophil-to-Lymphocyte Ratio), PLR (Platelet-to-Lymphocyte Ratio), and SII (Systemic Immune-Inflammation Index), were 
calculated. Sample size estimation was based on prior studies assessing inflammatory markers in CIN, ensuring adequate statistical 
power for detecting differences in biomarker levels. ROC curve analysis was performed to assess the diagnostic accuracy of these 
markers.
Results: NPAR demonstrated the highest predictive value for high-grade CIN, with an AUC of 0.893. Significant correlations were 
found between NPAR and other systemic inflammatory markers, such as NLR and SII. However, NLR and PLR showed lower 
predictive accuracy compared to NPAR.
Conclusion: NPAR is a valuable biomarker for predicting high-grade CIN and can aid in patient stratification and treatment planning. 
Integrating NPAR with other systemic markers may enhance the accuracy of clinical decisions. Further studies with larger cohorts are 
recommended to validate these findings and explore their clinical utility.
Keywords: cervical conization, systemic inflammatory markers, neutrophil percentage to albumin ratio, NPAR, cervical intraepithelial 
neoplasia, CIN, prognostic biomarkers, systemic immune-inflammation index, SII

Introduction
Cervical cancer remains a global health burden, particularly in regions with limited access to effective screening and 
vaccination programs.1 Cervical intraepithelial neoplasia (CIN), a precursor to cervical cancer, offers an opportunity for 
early detection and treatment through procedures such as colposcopy and cervical conization.2 However, identifying 
patients at high risk of progressing to severe lesions remains a challenge.3 Biomarkers that reflect systemic inflammation, 
such as the neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR), are gaining attention for their 
predictive value in cancer prognosis.4,5

Chronic inflammation plays a central role in the development and progression of CIN. Persistent infection with 
high-risk human papillomavirus (HPV) induces an inflammatory microenvironment characterized by immune eva
sion, cytokine dysregulation, and oxidative stress, which contribute to the progression from low-grade lesions to 
high-grade CIN and invasive cancer.6,7 Inflammatory markers provide indirect insight into these biological 
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processes. Elevated neutrophil levels are associated with enhanced tumor-promoting inflammation, while reduced 
albumin levels reflect a poor nutritional and immune status, both of which contribute to cancer progression.8 The 
ability of systemic inflammatory markers to capture these dynamic changes makes them valuable tools in predicting 
CIN progression.

In the context of cervical cancer, these inflammatory indices can provide insight into both the host immune response 
to HPV and the severity of cervical lesions.9 Xu and Song (2021) demonstrated that elevated NLR levels could predict 
the development of CIN, particularly in patients with persistent HPV infections.4 Such findings highlight the importance 
of systemic immune-inflammation markers in identifying patients who may benefit from closer surveillance or more 
aggressive treatment strategies.

In addition to NLR and PLR, other indices such as the neutrophil percentage to albumin ratio (NPAR) and systemic 
immune-inflammation index (SII) have been explored as potential biomarkers. NPAR, in particular, reflects both the 
inflammatory burden and the nutritional status of patients, making it a promising tool for risk stratification. Since CIN2-3 
represents a critical threshold for intervention, evaluating NPAR’s role in distinguishing these lesions is essential.10 As 
current screening methods, including cytology and HPV testing, have limitations in predicting lesion progression, 
integrating systemic inflammatory markers like NPAR into clinical practice could enhance risk stratification and guide 
individualized patient management.11

This study aims to evaluate the predictive value of NPAR, along with other systemic inflammatory markers such as 
NLR, PLR, and SII, in patients undergoing cervical conization to identify CIN2-3. We hypothesize that these markers 
may help identify high-risk patients with CIN2-3 and guide clinical decisions regarding follow-up and treatment 
strategies.

Materials and Methods
Study Design and Participants
This retrospective study was conducted at a tertiary care hospital and included patients who underwent colposcopy and 
cervical conization between January 2020 and May 2024. This study was approved by the Necmettin Erbakan University 
Faculty of Medicine Ethics Committee (Approval No: [21165]) institutional review board, and informed consent was 
waived due to the retrospective nature of the study. The primary objective was to investigate the predictive value of 
systemic inflammatory markers, including the Neutrophil Percentage to Albumin Ratio (NPAR), in detecting high-grade 
cervical intraepithelial neoplasia (CIN).

Inclusion and Exclusion Criteria
Inclusion Criteria

● Patients aged 18 years or older.
● Patients who underwent colposcopy and cervical conization during the study period.
● Complete blood count (CBC) and albumin measurements taken within one week prior to the procedure.

Exclusion Criteria
● Patients with acute infections, chronic inflammatory diseases, or autoimmune conditions.
● Patients with ongoing malignancies or those receiving immunosuppressive therapy.
● Incomplete or missing laboratory or clinical data.

Data Collection
Demographic data (age) and clinical characteristics were collected from the hospital’s electronic medical records. 
Preoperative laboratory data included complete blood count parameters (neutrophil, lymphocyte, platelet counts) and 
serum albumin levels. Based on these values, the following systemic inflammatory indices were calculated:

● NPAR = Neutrophil % / Albumin
● NLR = Neutrophil / Lymphocyte
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● PLR = Platelet / Lymphocyte
● SII = (Neutrophil × Platelet) / Lymphocyte

Histopathological Evaluation
Tissue specimens obtained during conization were evaluated by experienced pathologists. Patients were stratified into 
two groups based on their histopathological results:

1. Low-grade lesions (CIN1)
2. High-grade lesions (CIN2, CIN3, or carcinoma in situ)

Sample Size and Statistical Power The sample size was determined based on prior studies assessing inflammatory 
markers in CIN, ensuring adequate statistical power to detect significant differences in biomarker levels between low- 
grade and high-grade CIN groups. Post hoc power analysis confirmed that the study had sufficient power (≥80%) to 
evaluate the predictive performance of NPAR.

To control for potential confounding factors, patients with known comorbidities that could influence inflammatory 
markers (such as diabetes, cardiovascular diseases, or chronic infections) were excluded from the study. Additionally, 
information regarding medication use (such as corticosteroids or immunosuppressants) was reviewed, and patients on 
these treatments were not included. Lifestyle factors such as smoking and obesity were not systematically assessed due to 
retrospective data limitations but were acknowledged as potential limitations in the discussion.

HPV Genotyping HPV genotyping was performed using polymerase chain reaction (PCR)-based methods to identify 
high-risk HPV types. DNA was extracted from cervical tissue samples, and specific primers targeting high-risk HPV 
subtypes were used to determine genotype distributions.

Surgical Margin Assessment Histopathological examination of surgical margins was performed to classify them as 
positive or negative. A margin was considered positive if CIN2-3 or carcinoma in situ was present at the surgical edge, 
while a margin was classified as negative if no dysplastic cells were detected at the resection boundary.

Ethical approval was obtained from the Ethics Committee of the Necmettin Erbakan University Faculty of Medicine 
Ethics Committee and the study adhered to the principles outlined in the Declaration of Helsinki. All patient data were 
handled in strict confidentiality and in accordance with institutional regulations.

Statistical Analysis
All statistical analyses were performed with SPSS version 26.0. Descriptive statistics for continuous variables are 
presented as mean ± standard deviation (SD) and median with interquartile range (IQR). Categorical variables are 
presented as frequencies and percentages. Comparisons between HSIL and above and LSIL and below groups were 
made using independent samples t-test for normally distributed continuous variables and Mann–Whitney U-test for 
non-normally distributed variables. Data are presented as mean ± standard deviation (SD). Categorical data were 
analysed using the chi-squared test or Fisher’s exact test where appropriate. Correlation analyses between 
continuous variables were performed using Pearson’s correlation coefficient for normally distributed variables 
and Spearman correlation coefficient for non-normally distributed variables.

Receiver operating characteristic (ROC) curve analysis was performed to assess the predictive performance of the 
laboratory parameters in detecting lesions of HSIL and above. The area under the curve (AUC) was calculated, and optimal 
cut-off points were determined using the Youden index, which maximizes sensitivity and specificity. The rationale for using 
the Youden index is its ability to provide a balance between false positives and false negatives, making it a clinically relevant 
measure for identifying high-risk patients. Alternative methods, such as predefined clinical thresholds, were not available for 
NPAR, making statistical optimization essential. Sensitivity, specificity, positive predictive value (PPV), and negative 
predictive value (NPV) were also reported. A p-value of less than 0.05 was considered statistically significant for all tests.
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Results
In this study, various hematological and biochemical parameters of patients who underwent colposcopy were analyzed. 
The mean age of the patients was 46.69 ± 9.94 years, with a median age of 46.0. The mean values for white blood cell 
count, hemoglobin, neutrophil, monocyte, lymphocyte, and platelet counts were 8.14 ± 2.27, 13.20 ± 2.95, 4.93 ± 1.78, 
0.72 ± 1.10, 2.90 ± 3.39, and 280.58 ± 70.32, respectively. The mean values for NPAR, NLR, PLR, SII, and SIRI were 
1.40 ± 0.21, 2.12 ± 1.10, 118.56 ± 38.02, 591.31 ± 320.40, and 1.34 ± 1.04, respectively. The detailed mean and median 
values of all parameters are presented in Table 1.

In the evaluation based on HPV genotypes and biopsy results, HSIL lesions were identified in 8.6%, LSIL lesions in 
18.1%, ASC-H lesions in 8.6%, and ASCUS lesions in 17.2% of the cases. Normal smear results were observed in 
44.8%. Regarding HPV genotype distribution, HPV 16 was detected in 46.6%, HPV 18 in 4.3%, and other HPV types in 
24.1% of the cases. Biopsy results revealed HSIL in 74.1%, LSIL in 9.5%, chronic cervicitis in 4.3%, and SCC in 8.6%. 
According to cone biopsy results, HSIL was found in 57.8%, LSIL in 17.2%, and SCC in 9.5%. Surgical margin 
assessment indicated negative margins in 69.8% and positive margins in 21.6% of the cases, while follow-up cytology 
showed ASCUS in 2.6% and negative cytology in 16.4% (Table 2).

In the comparison of clinical and laboratory results between HSIL and above lesions versus LSIL and below lesions, 
significant differences were observed in albumin levels (HSIL and above: 42.00 ± 2.51; LSIL and below: 44.00 ± 2.65, 
p=0.001), neutrophil count (HSIL and above: 4.78 ± 1.84; LSIL and below: 4.24 ± 1.47, p=0.014), NPAR values (HSIL 
and above: 1.45 ± 0.18; LSIL and below: 1.21 ± 0.17, p=0.001), and systemic inflammatory index (SII) values (HSIL and 
above: 586.26 ± 335.63; LSIL and below: 471.52 ± 240.86, p=0.006). However, no significant differences were found 
between the groups in terms of white blood cell (WBC) count, hemoglobin, monocyte, lymphocyte, or platelet counts. In 

Table 1 Descriptive Statistics of Haematological 
and Biochemical Parameters in Patients 
Undergoing Colposcopy

Variable Mean ± SD Median (IQR)

Age 46.69 ± 9.94 46.0 (14.0)

WBC 8.14 ± 2.27 7.72 (2.28)

Hemoglobin 13.20 ± 2.95 13.10 (1.65)

Neutrophil 4.93 ± 1.78 4.51 (1.822)

Monocyte 0.72 ± 1.10 0.54 (0.24)

Lymphocyte 2.90 ± 3.39 2.33 (0.87)

Platelet 280.58 ± 70.32 274.00 (77.75)

Albumin 42.71 ± 2.68 43.00 (2.00)

NPAR 1.40 ± 0.21 1.39 (0.29)

NLR 2.12 ± 1.10 1.92 (1.03)

PLR 118.56 ± 38.02 117.50 (42.09)

SII 591.31 ± 320.40 527.86 (331.46)

SIRI 1.34 ± 1.04 1.10 (0.79)

Aggregate index 377.84 ± 292.00 288.18 (260.63)

Abbreviations: WBC, White Blood Cell; NPAR, Neutrophil 
Percentage to Albumin Ratio; NLR, Neutrophil-to-Lymphocyte 
Ratio; PLR, Platelet-to-Lymphocyte Ratio; SII, Systemic Immune- 
Inflammation Index; SIRI, Systemic Inflammation Response Index.
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Table 2 Cervical Lesions in Colposcopy Patients: HPV 
Genotypes and Biopsy Results

Variable n (%)

Smear

HSIL 10 (8.6%)

LSIL 21 (18.1%)

ASC-H 10 (8.6%)

ASCUS 20 (17.2%)

Invasion? 3 (2.6%)

Normal 52 (44.8%)

HPV Type

16+18+Other 7 (6.0%)

16+Other 12 (10.3%)

18+Other 2 (1.7%)

Other HPV 28 (24.1%)

HPV 16 54 (46.6%)

HPV 18 5 (4.3%)

Negative 8 (6.9%)

Cervical Biopsy

Adenoca 1 (0.9%)

Unspecified 3 (2.6%)

HSIL 86 (74.1%)

Chronic Cervicitis 5 (4.3%)

LSIL 11 (9.5%)

SCC 10 (8.6%)

Cone Biopsy

Adenoca 3 (2.6%)

HSIL 67 (57.8%)

Chronic Cervicitis 15 (12.9%)

LSIL 20 (17.2%)

SCC 11 (9.5%)

Surgical Margin

Not Evaluated 10 (8.6%)

Negative Margin 81 (69.8%)

Positive Margin 25 (21.6%)

(Continued)
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the analysis of categorical data, significant differences were observed between the groups in terms of HPV genotypes 
(p=0.001) and cervical biopsy results (p=0.001), with a higher prevalence of HPV 16 and HSIL in the HSIL and above 
group. However, no significant differences were found in smear results (p=0.111) (Table 3).

Table 2 (Continued). 

Variable n (%)

Follow-up HPV

Not Evaluated 94 (81.0%)

Other 4 (3.4%)

HPV16 2 (1.7%)

HPV18 1 (0.9%)

Negative 15 (12.9%)

Accompanying Gynecologic Malignancy

Endometrium Ca 1 (0.9%)

Breast Ca 1 (0.9%)

Ovarian Ca 1 (0.9%)

Cervix Ca 2 (1.7%)

None 111 (95.7%)

Abbreviations: HSIL, High-Grade Squamous Intraepithelial Lesion; LSIL, 
Low-Grade Squamous Intraepithelial Lesion; ASC-H, Atypical Squamous 
Cells—Cannot Exclude HSIL; ASCUS, Atypical Squamous Cells of 
Undetermined Significance; SCC, Squamous Cell Carcinoma.

Table 3 Comparing Clinical and Laboratory Results of HSIL and Above vs, LSIL and Below Lesions

Variable HSIL and Above Lesions LSIL and Below Lesions p-value

Age 44.00 ± 10.61 48.00 ± 8.26 0.846

WBC 7.65 ± 2.30 7.89 ± 2.22 0.810

Hemoglobin 13.20 ± 3.41 12.95 ± 1.29 0.420

Neutrophils 4.78 ± 1.84 4.24 ± 1.47 0.014

Monocytes 0.55 ± 0.79 0.47 ± 1.63 0.334

Lymphocytes 2.33 ± 2.14 2.44 ± 5.33 0.279

Platelets 274.00 ± 62.68 273.50 ± 86.86 0.574

Albumin 42.00 ± 2.51 44.00 ± 2.65 0.001

NPAR 1.45 ± 0.18 1.21 ± 0.17 0.001

NLR 1.95 ± 1.12 1.71 ± 1.02 0.082

PLR 117.57 ± 33.84 116.29 ± 47.17 0.882

(Continued)

https://doi.org/10.2147/JIR.S512991                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Inflammation Research 2025:18 5348

Özbilgeç and Akkuş                                                                                                                                                                

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



In the correlation analyses, a positive correlation was found between NPAR and NLR (r=0.408, p=0.001). 
A significant correlation was also observed between NLR and SIRI (r=0.276, p=0.003). Additionally, significant 
correlations were detected between SII and SIRI (r=0.497, p=0.001) and between PLR and SII (r=0.276, p=0.001) 
(Table 4). Furthermore, significant correlations were identified between the Aggregate index and all other parameters 
(r=0.477, p=0.001) (Table 4).

In the evaluation of the performance of laboratory parameters in predicting HSIL and above lesions, the NPAR cutoff 
value was determined as 1.30, with a sensitivity of 87.8% and a specificity of 82.3% (AUC: 0.893, p=0.001). The NLR 
cutoff value was 1.47, with a sensitivity of 81.7% and a specificity of 41.1% (AUC: 0.621, p=0.040). The SII cutoff value 

Table 3 (Continued). 

Variable HSIL and Above Lesions LSIL and Below Lesions p-value

SII 586.26 ± 335.63 471.52 ± 240.86 0.006

SIRI 1.23 ± 0.80 0.82 ± 1.48 0.303

Aggregate index 320.85 ± 319.19 228.86 ± 174.87 0.011

Smear Results HSIL 10 (12.2%) 0 (0.0%) 0.111

LSIL 11 (13.4%) 10 (29.4%)

ASC-H 6 (7.3%) 4 (11.8%)

ASCUS 16 (19.5%) 4 (11.8%)

Invasion? 2 (2.4%) 1 (2.9%)

Normal 37 (45.1%) 15 (44.1%)

HPV Type 16+18+Other 5 (6.1%) 2 (5.9%) 0.001

16+Other 12 (14.6%) 0 (0.0%)

18+Other 0 (0.0%) 2 (5.9%)

Other HPV 15 (18.3%) 13 (38.2%)

HPV 16 44 (53.7%) 10 (29.4%)

HPV 18 4 (4.9%) 1 (2.9%)

Negative 2 (2.4%) 6 (17.6%)

Cervical Biopsy Adenoca 1 (1.2%) 0 (0.0%) 0.001

Unspecified 2 (2.4%) 1 (2.9%)

HSIL 68 (82.9%) 18 (52.9%)

Chronic Cervicitis 0 (0.0%) 5 (14.7%)

LSIL 1 (1.2%) 10 (29.4%)

SCC 10 (12.2%) 0 (0.0%)

Notes: Bold values indicate statistically significant results (p <0.05). 
Abbreviations: WBC, White Blood Cell; NPAR, Neutrophil Percentage to Albumin Ratio; NLR, Neutrophil-to-Lymphocyte Ratio; 
PLR, Platelet-to-Lymphocyte Ratio; SII, Systemic Immune-Inflammation Index; SIRI, Systemic Inflammation Response Index; ASC-H, 
Atypical Squamous Cells—Cannot Exclude HSIL; ASCUS, Atypical Squamous Cells of Undetermined Significance; HSIL, High-Grade 
Squamous Intraepithelial Lesion; LSIL, Low-Grade Squamous Intraepithelial Lesion; SCC, Squamous Cell Carcinoma.
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was determined as 527.42, with a sensitivity of 62.2% and a specificity of 76.4% (AUC: 0.700, p=0.001). The SIRI cutoff 
value was 0.93, with a sensitivity of 71.9% and a specificity of 56.1% (AUC: 0.677, p=0.003). Lastly, the Aggregate 
index cutoff value was 194.70, with a sensitivity of 84.1% and a specificity of 54.4% (AUC: 0.668, p=0.004) (Figure 1 
and Table 5).

Table 4 Correlations of NPAR, NLR, PLR, SII, SIRI and Aggregate Index

NPAR NLR PLR SII SIRI Aggregate Index

NPAR r 1

p

NLR r 0.408 1

p 0.001

PLR r 0.180 0.647 1

p 0.053 0.001

SII r 0.497 0.720 0.582 1

p 0.001 0.001 0.001

SIRI r 0.276 0.517 0.233 0.506 1

p 0.003 0.001 0.012 0.001

Aggregate index r 0.477 0.454 0.332 0.762 0.577 1

p 0.001 0.001 0.001 0.001 0.001

Notes: Bold values indicate statistically significant results (p <0.05). 
Abbreviations: NPAR, Neutrophil Percentage to Albumin Ratio; NLR, Neutrophil-to-Lymphocyte Ratio; 
PLR, Platelet-to-Lymphocyte Ratio; SII, Systemic Immune-Inflammation Index; SIRI, Systemic Inflammation 
Response Index.

1 - Specificity
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Figure 1 ROC Curves for NPAR, NLR, SII, SIRI, and Aggregate Index in the Prediction of HSIL and Above Lesions. 
Abbreviations: NPAR, Neutrophil Percentage to Albumin Ratio; NLR, Neutrophil-to-Lymphocyte Ratio; SII, Systemic Immune-Inflammation Index; SIRI, Systemic 
Inflammation Response Index.
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Discussion
Our study demonstrates that systemic inflammatory markers, particularly NPAR and SII, are valuable tools for predicting 
the severity of cervical intraepithelial neoplasia (CIN). NPAR showed the highest predictive value, with an AUC of 
0.893, making it a promising biomarker for identifying patients at risk for high-grade lesions. These results align with Xu 
and Song (2021), who reported that elevated NLR levels were associated with higher-grade CIN, especially in patients 
with persistent HPV infections.4 Chronic inflammation, as reflected in these systemic markers, plays a pivotal role in the 
development and progression of CIN, influencing both immune regulation and the tissue environment.12

The biological mechanisms linking NPAR to CIN severity likely involve a combination of chronic inflammation and 
immune system dysregulation. Persistent HPV infection induces an inflammatory microenvironment, leading to increased 
neutrophil activity and cytokine release, which promote tissue remodeling and carcinogenesis. Meanwhile, serum 
albumin levels, an indicator of nutritional and systemic health, tend to decrease in patients with chronic disease and 
malignancies, further reflecting immune dysfunction.13,14 This dual role of NPAR, capturing both inflammatory burden 
and nutritional status, may explain its strong predictive ability in CIN severity assessment.

The integration of NPAR with other markers, such as NLR and SII, offers a more comprehensive picture of the 
patient’s immune status and inflammatory burden. While NLR and PLR have been widely used as predictive markers in 
other cancers, including colorectal and lung cancer,15,16 our findings suggest that NPAR may provide additional insight 
by incorporating nutritional status. This aligns with earlier research showing that systemic immune-inflammation indices 
like NPAR and SII are relevant in capturing both immune suppression and nutritional deficiencies, which are closely tied 
to cancer progression and patient outcomes.17,18

In the context of cervical cancer, systemic inflammatory markers may also serve as indicators of the host immune 
response to HPV infection. Studies show that chronic immune activation and persistent HPV infections increase the risk 
of progression from low-grade to high-grade CIN.19 Our findings corroborate these observations, demonstrating that 
systemic inflammatory markers like NPAR and SII can help clinicians stratify patients based on their risk of developing 
severe lesions, guiding personalized treatment and follow-up strategies.20

Beyond its diagnostic value, the implementation of NPAR in clinical practice should consider its feasibility and cost- 
effectiveness. Compared to more advanced molecular diagnostic techniques, calculating NPAR is relatively simple and 
inexpensive, as it requires only standard laboratory tests that are routinely performed in clinical settings. This accessi
bility makes NPAR a practical tool for resource-limited settings where HPV testing and colposcopy may not be readily 
available.21 However, further cost-benefit analyses are needed to determine its true economic impact and potential role in 
routine screening algorithms.

However, certain limitations must be acknowledged. First, the retrospective design limits the ability to draw causal 
inferences. Additionally, the relatively small sample size may reduce the statistical power to detect subtle differences 
between groups. Further, confounding factors such as HPV genotype and viral load, which are known to influence 
inflammatory marker levels, were not evaluated in our study.11 Although we attempted to minimize confounding by 
excluding patients with known inflammatory diseases and malignancies, unmeasured factors such as smoking and obesity 

Table 5 Prediction Performance of Laboratory Parameters for Prediction of HSIL and Above Lesions

Scale Cut Point Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC (95% CI) p-value

NPAR 1.30 87.8 82.35 92.31 73.68 0.893 (0.825–0.961) 0.001

NLR 1.47 81.71 41.18 77.01 48.28 0.621 (0.507–0.736) 0.040

SII 527.42 62.2 76.47 86.44 45.61 0.700 (0.595–0.806) 0.001

SIRI 0.93 71.95 61.76 81.94 47.73 0.677 (0.565–0.789) 0.003

Aggregate index 194.70 84.15 44.12 78.41 53.57 0.668 (0.560–0.777) 0.004

Notes: Bold values indicate statistically significant results (p <0.05). 
Abbreviations: NPAR, Neutrophil Percentage to Albumin Ratio; NLR, Neutrophil-to-Lymphocyte Ratio; PLR, Platelet-to-Lymphocyte Ratio; SII, 
Systemic Immune-Inflammation Index; SIRI, Systemic Inflammation Response Index.
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may still have influenced our results. Future prospective studies with larger sample sizes are needed to validate these 
findings and explore the interaction between systemic inflammation and HPV status in greater detail.22

Incorporating these markers into clinical practice has the potential to enhance patient care. As Xu and Song (2021) 
suggested, identifying patients with elevated inflammatory markers early can enable clinicians to initiate more aggressive 
interventions or closer monitoring to prevent disease progression.4 This approach may be particularly valuable for 
patients with persistent HPV infections or those with multiple risk factors for developing high-grade CIN. Given the 
promising findings of our study, future research should focus on establishing standardized cut-off values and assessing 
the longitudinal impact of NPAR in predicting disease outcomes.

Conclusion
Our study shows that systemic inflammatory markers, particularly NPAR and SII, are valuable in predicting the severity 
of CIN. NPAR demonstrated superior diagnostic accuracy in predicting CIN2-3 compared to other systemic inflamma
tory markers, highlighting its potential as a reliable biomarker. These findings align with previous research, highlighting 
the role of inflammatory markers in CIN progression.

The combined use of NPAR with other indices, such as NLR and PLR, provides complementary insights, enhancing 
patient stratification and follow-up strategies. Integrating these markers into clinical practice could refine risk assessment, 
allowing for more tailored follow-up and intervention approaches. Given its ease of measurement and cost-effectiveness, 
NPAR has the potential to be integrated into routine clinical practice. Future research should validate these findings in 
larger cohorts and explore the integration of inflammatory markers with HPV-related factors to optimize treatment 
decisions.
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