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Prognostic significance of
systemic pan-immune-
inflammation value in locally
advanced cervical cancer

Shu Yan, Xin Gong, Rui Liu and Xiaojing Jia*

Department of Tumor Radiotherapy, The Second Hospital of Jilin University, Changchun, China

Objective: This study investigates the significance of systemic pan-immune
inflammation value (PIV) prior to concurrent chemoradiotherapy (CCRT) in
predicting the therapeutic efficacy as well as prognosis of patients with locally
advanced cervical squamous cell carcinoma.

Methods: A retrospective analysis was conducted on the clinical data of 847
patients with locally advanced cervical cancer (LACC) treated at the Second
Hospital of Jilin University between 2016 and 2020. All patients underwent
radical CCRT, including platinum-based sensitizing chemotherapy. The PIV was
measured as given by: (platelet count X neutrophil count X monocyte count)/
lymphocyte count. Logistic regression analysis was utilized to study the effect of
PIV on therapeutic response in LACC patients and Kaplan—Meier survival
together with Cox proportional hazard model to assess its impact on prognosis.

Results: With the therapeutic effect as the endpoint, the optimal cutoff of PIV
(356.0099) was signified via the receiver operating characteristics curve, and
patients were grouped and compared based on this value. PIV was determined as
an independent predictor of the therapeutic effect in CCRT for LACC (hazard
ratio (HR) 1.696, 95% confidence interval (Cl) 1.111-2.590). PIV was also an
independent predictor of overall survival (OS) (HR 0.540, 95% CI 0.409-0.713,
p<0.001) as well as disease-free survival (DFS) (HR 0.680, 95% CI 0.528-0.876,
p=0.003). Compared to the low-PIV group, it was noted that individuals with a
high PIV exhibited a poorer therapeutic effect and shorter OS and DFS.

Conclusion: Patients with LACC and high PIV had poorer therapeutic outcomes
and shorter OS and DFS. Our results may provide PIV as a new prognostic
biomarker for LACC, if future prospective studies with large patient numbers
support our findings.

pan immune inflammation value, locally advanced cervical cancer, prognostic
prediction, concurrent chemoradiotherapy, immune-inflammatory biomarkers
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Introduction

Cervical cancer is globally recognized as the fourth most well-
known death caused by cancers among women, presenting a
substantial risk to their overall health and longevity across the
globe (1). The conventional treatment protocol for locally advanced
cervical cancer (LACC) typically includes a synergistic application
of localized radiotherapy and systemic chemotherapy. However, the
efficacy of such treatments often faces significant challenges,
including issues, such as local relapse and the occurrence of
distant metastasis (2-5). This necessitates the rational prediction
of patient survival times to formulate more personalized treatment
plans at an early stage, with such a wide range of factors affecting
these predictions being layered (6, 7). Although the staging criteria
defined by the International Federation of Gynecology and
Obstetrics (FIGO) provide an important reference for clinical
management in LACC, experience from practice suggests that
patients with similar stages can have markedly different responses
to treatment. This demonstrated that patient-specific factors play a
vital role in determining the effectiveness of interventions (8).

The link between inflammation and cancer has been thoroughly
explored in recent years to offer new insights into treating oncological
diseases (9, 10). Previous clinical studies have indicated that chronic
inflammation can induce malignant cell proliferation, promoting the
formation of malignant tumors and affecting patient prognosis (11).
Furthermore, the inflammatory microenvironment within tumors
significantly impacts their response to anti-cancer therapies (12). A
growing body of evidence indicates that certain specific immuno-
inflammatory biomarkers (IIBs), such as neutrophil, lymphocyte, and
monocyte levels, reflect the equilibrium of the host’s
immunoinflammatory environment, these biomarkers are crucial
for predicting cancer prognosis and are associated with
carcinogenesis and tumor progression (13, 14). Additionally, the
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR), lymphocyte-to-monocyte ratio (LMR), and systemic
inflammatory index have demonstrated significant predictive value
in the clinical prognosis of a wide range of cancer types, especially in
malignant tumors where patients exhibit chemoresistance (15-19).
As a solid malignant tumor, cervical cancer prognosis is similarly
influenced by these IIBs, prior research has indicated that certain
hematological indicators including prognostic nutritional index
(PNI), PLR, and LMR can serve as significant prognostic factors for
cervical cancer outcomes (20). The Pan-Immune-Inflammation
Value (PIV), first introduced in a 2020 study, is a calculated metric
derived from four blood parameters: platelets, neutrophils,
monocytes, and lymphocytes (21). This value reflects the balance
between host immunity and inflammation, it serves as an accessible
indicator for evaluating cancer outcomes and has been identified as
an independent predictor of prognosis in metastatic colorectal cancer
patients (22). It was also proven in different other malignancies like
oral, esophageal, and head & neck tumors (23-26). Nevertheless, an
exhaustive investigation of the correlation between the PIV and the
clinical traits, along with its prognostic significance, in the context of
LACC remains to be conducted.

Consequently, this research’s goal to explore the relationship
the PIV with the clinical profile of patients diagnosed with LACC.
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Additionally, we sought to assess the prognostic predictive efficacy
of PIV for CCRT in LACC, using both uni- and multivariate
survival analyses. It is anticipated that our findings will yield
novel theoretical insights and offer practical directives, thereby
enhancing the precision and personalization of therapeutic
approaches for LACC.

Methods and materials
Patients

In this research, we retrospectively examined the clinical
records of 847 patients with LACC, all of whom received
treatment at the Department of Radiotherapy in our hospital
from 2016 to 2020. The inclusion criteria include: (1) diagnosis of
cervical squamous cell carcinoma by histopathology, (2) staging as
IB3-IVA according to the 2018 FIGO staging, and (3) serum
laboratory results from our hospital’s automatic blood analyzer
within 5 days prior to treatment. The exclusion criteria include: (1)
the occurrence of other primary malignant tumors; (2) previous
radiotherapy, chemotherapy, or radical surgery before treatment;
(3) acute or chronic infections; (4) hematological or other
autoimmune diseases; (5) incomplete clinical data; and (6) loss to
follow-up. The flowchart of the recruitment process is shown in
Supplementary Figure S1.

All patients provided informed consent and the study obtain
approval from the Declaration of Helsinki. This study protocol was
approved by the Ethics Committee of the Second Hospital of Jilin
University (2024-030). The PIV was calculated using the formula:
(neutrophil count [109/L] x platelet count [109/L] x monocyte
count [109/L])/lymphocyte count [109/L] (22), derived from the
results of the automatic blood analyzer within 5 days prior
to treatment.

All patients with LACC were untreated prior to receiving CCRT.
The clinical data collected included medical history, laboratory data,
physical examination, imaging examinations (pelvic CT or MRI),
bone scans, positron emission tomography-CT, as well as lymph
node ultrasonography. Older adult patients were defined as those
aged >65 years. The clinical characteristic parameters included in the
study were patient age, comorbidities, gravidity and parity, lymph
node metastasis status, histopathological results, tumor size before
and after treatment, degree of change, parametrial invasion, and
lymph node metastasis status. Given that patient recruitment started
in 2016 and ended in 2020, all included patients’ FIGO staging was
adjusted to the 2018 FIGO staging. All patients underwent radical
CCRT (45-50.4 Gy) and concurrently received platinum-based
sensitizing chemotherapy. The effectiveness of tumor therapy was
gauged by the levels of sensitivity, categorized as complete and partial
responses (CR&PR), and by the tolerance, which included stable and
progressive diseases (SD&PD), according to the Response Evaluation
Criteria in Solid Tumors (RECIST). These assessments were made by
reviewing the patient outcomes during a 6-month post-treatment
surveillance period. After treatment, a structured follow-up plan was
initiated which required patients to be checked every three months
within first year after which checking was to be relative with time in
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between six to twelve months intervals. Each follow-up entailed a
review of the imaging materials and laboratory work done while still
in our hospital. The final follow-up deadline was December 30, 2023,
or the patient’s death. The primary endpoint of the study was 3-year
OS of the patients.

Data analysis

We employed the SPSS software (version 26; IBM Corp.,
Armonk, NY) for all statistical analyses. For descriptive statistics,
categorical data are presented as numbers as well as percentages
meanwhile continuous data are denoted as interquartile range
(IQR) and median. PIV-associated optimal threshold was
determined by the receiver operating characteristic (ROC) curve
as well as Youden’s ] statistic with tumor response as a binary
outcome. Logistic regression analysis was used to assess the factors
that predicted sensitivity of tumors to chemoradiotherapy based on
OR and 95% CI. Kaplan-Meier plots were constructed for overall
survival and tested using log rank test. OS and disease-free survival
(DES) were measured using the Cox proportional hazards model,
adjusting for integer age at diagnosis; the hazard ratios (HRs), with
their 95% CIs, are presented. The threshold for statistical
significance was represented as a p-value of less than 0.05.

Findings
Patient characteristics

In this research, from a pool of 1,194 patients extracted from our
hospital’s medical records spanning 2016 to 2020, a total of 847
patients diagnosed with LACC (classified according to FIGO 2018 as
stages IB3-IVA) were selected based on the study’s eligibility criteria.
The patients’ mean age at diagnosis was 55 (IQR, 49-62) years.
Predominantly, the study enrolled patients with stage IIB LACC,
constituting 55.4% of the study’s cohort. Each patient underwent
pelvic irradiation along with chemotherapy regimens based on
platinum, with 471 (55.6%) undergoing less than five cycles of
chemotherapy, whereas 376 (44.4%) completed five or more cycles
of concurrent chemotherapy. A total of 808 patients (95.4%)
underwent brachytherapy. The total treatment time was 8 weeks
(56 days) in 448 cases (52.9%) and <8 weeks in 399 cases (47.1%).
Detailed clinical and pathological characteristics and baseline
hematological indicators of the patients with LACC are shown in
Table 1. The detailed distribution of PIV, platelets, lymphocytes,
monocytes, and neutrophils is illustrated in Supplementary Figure S2.

Comparison of PIV with other IIBs

To assess the efficacy of the pre-treatment PIV in predicting the
responsiveness of patients with LACC to CCRT, we conducted a
comparative analysis using the ROC curve. This analysis pitted PIV
against traditional inflammatory markers, such as the PLR and
NLR, as well as the individual components necessary for PIV
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TABLE 1 Patient characteristics (n=847).
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Variable Characteristics

Median age (IQR)

Complication

55 (49-62)

Hypertension 110 (13%)
Diabetes 40 (4.7%)
Cardiovascular disease 38 (4.5%)
Others 16 (1.9%)
Tumor size
<4 cm 310 (36.6%)
>4 cm 537 (63.4%)

Staging (FIGO 2018)

IB3-1IA 57 (6.7%)
11B 469 (55.4%)
IITA-IIIB 197 (23.3%)
IIIC-IVA 124 (14.6%)
Parauterine 779 (92%)
Vagina 48 (5.7%)

Lymph node (yes/no)

Pelvic lymph
Inguinal lymph

Paravascular iliac lymph

88 (10.4%)
259 (30.6%)

387 (45.7%)

Paraaortic lymph 14 (1.7%)
Supraclavicular lymph 11 (1.3%)
Brachytherapy 808 (95.4%)

EQD2 (point A)
<80 Gy

>80 Gy

283 (33.4%)

564 (66.6%)

Chemotherapy cycle

<5th

>5th

Overall treatment time (d)

<56

=56

471 (55.6%)

376 (44.4%)

399 (47.1%)

448 (52.9%)

Platelets (x10% pL™")
Lymphocyte (x10° pL™")
Neutrophil (x10* uL™)

Monocyte (x10° uL™")
Albumin (g/L)
HB (g/L)

NLR

255.00 (205.9-309.0)
1.50 (0.90-2.00)
410 (2.88-5.40)
0.40 (2.88-5.40)

42.5 (40.20-44.45)
127.00 (113.00-136.00)

2.91 (2.00-4.48)

(Continued)
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TABLE 1 Continued

Variable Characteristics

Overall treatment time (d)

PLR ‘ 178.00 (131.50-270.00)
LMR ‘ 0.34 (0.22-0.50)
PIV ‘ 278.73 (163.53-489.19)

FIGO, International Federation of Gynecology and Obstetrics; EQD2, 2-Gy equivalent dose;
HB, hemoglobin; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio;
LMR, lymphocyte-to-monocyte ratio; PIV, pan-immune-inflammation value.

computation, namely neutrophil and platelet counts. The outcomes
of the ROC curve analysis indicated that PIV demonstrated
superior predictive accuracy for the sensitivity of the patients to
concurrent chemoradiotherapy (CCRT), with an area under the
curve (AUC) of 0.593 (Figure 1A). This AUC was significantly
higher than that of the PLR, NLR, neutrophil count and
platelet count.

Moreover, the efficacy of these indicators in predicting OS and
DEFS was compared (Figures 1B, C). PIV was also superior to other
comparative indicators in OS and DFS which were 0.645 and 0.543,
accordingly. These results could have significant implications for
the assessment of LACC patients’ sensitivity to CCRT in PIV.

Relationship between PIV and
patient characteristics

An ROC curve was generated Using tumor regression following
LACC treatment as the endpoint, with PIV as the test variable. The
coordinate points representing sensitivity and 1-specificity on the
ROC curve were identified. Utilizing the formula: Youden index (J) =
sensitivity + specificity - 1, we calculated the Youden index (J) for
each coordinate point. The coordinate point corresponding to the
maximum value of the Youden index (]) represents the optimal cutoff
point for PIV. Using this aforesaid threshold value of 356.0099,
patients were then classified into high- and low-PIV groups Table 2

10.3389/fonc.2024.1492251

presents the association between clinical characteristics and PIV-
based classification. Notable differences were observed between the
high-PIV (PIV 2356) and low-PIV (PIV <356) groups in terms of
tumor dimensions (p less than 0.001), FIGO stage classification (p
less than 0.001), parametrial invasion (p = 0.027), pelvic lymph node
metastasis (p = 0.003), lower vaginal wall invasion (p = 0.020), para-
aortic lymph node involvement (p = 0.027), and pre-treatment serum
albumin levels (p < 0.001).

Predictors of therapeutic effect

PIV was closely related to the therapeutic effect, with fewer
patients in the high-PIV group being more sensitive to treatment
than those in the low-PIV group (90.34% vs. 82.08%, p=0.001).
Following the outcomes of uni- and multivariate logistic regression
analyses, PIV was an independent predictor of the therapeutic effect
of CCRT for LACC (HR 1.696, 95% CI 1.111-2.590, p=0.014). In
addition, FIGO staging, para-aortic lymph node metastasis, and
total treatment time were independent predictors of therapeutic
effects (Table 3).

Predictors of OS and DFS

Employing the Kaplan-Meier method for survival analysis, we
scrutinized the variance in OS and DFS among patients with LACC,
distinguishing between the high and low PIV cohorts. Utilizing a
critical PIV value of 356 as the threshold, the findings indicated that
patients with elevated PIV scores notably experienced reduced OS
and DFS in comparison to those with lower PIV scores, with the
difference being statistically significant (p less than 0.001). This
difference was confirmed via the log-rank test (Figure 2).

Furthermore, uni- and multivariate Cox proportional hazards
models were utilised to analyse the data (Tables 4, 5). Following the
preliminary screening of variables via univariate analysis, a
multivariate analysis was conducted. The data analysis
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FIGURE 1

(A) AUC comparisons for CCRT responsiveness between PIV and other 11Bs by ROC; (B) AUC comparisons for OS between PIV and other 11Bs by

ROC; (C) AUC comparisons for DFS between PIV and other [I1Bs by ROC.
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TABLE 2 Baseline clinical characteristics according to the PIV.

10.3389/fonc.2024.1492251

Variable Low-PIV (n=529) High-PIV (n=318) P-Value
Age, years
<65 437 (82.6%) 276 (86.8%) 0.120
265 92 (17.4%) 42 (13.2%)
Complication (yes, no)
Hypertension 74 (14%)/455 (86%) 36 (11.3%)/282 (88.7%) 0.292
Diabetes 29 (5.5%)/500 (94.5%) 11 (3.5%)/307 (96.5%) 0.241
Cardiovascular disease 25 (4.7%)/504 (95.3%) 13 (4.1%)/305 (95.9%) 0.734
Others 11 (2.1%)/518 (97.9%) 5 (1.6%)/313 (98.4%) 0.796
Diameter
<4 cm 231 (43.7%) 79 (24.8%) <0.001
>4 cm 298 (56.3%) 239 (75.2%)
FIGO
IB3-1IA 44 (8.3%) 13 (4.1%) <0.001
1B 317 (59.9%) 152 (47.8%)
IIIA-IIIB 108 (20.4%) 89 (28.0%)
IIIC-IVA 60 (11.3%) 64 (20.144%)
Parauterine 478 (90.4%)/51 (9.6%) 301 (94.7%)/17 (5.3%) 0.027
Vagina 22 (4.2%)/507 (95.8%) 26 (8.2%)/292 (91.8%) 0.020
Lymph node (yes/no)
Pelvic lymph 42 (7.9%)/487 (92.1%) 46 (14.5%)/272 (85.5%) 0.003
Inguinal lymph 156 (29.5%)/373 (70.5%) 103 (32.4%)/215 (67.6%) 0.397
Paravascular iliac lymph 226 (42.7%)/303 (57.3%) 161 (50.6%)/157 (49.4%) 0.027
Para-aortic lymph 8 (1.5%)/521 (98.5%) 6 (1.9%)/312 (98.1%) 0.782
Supraclavicular lymph 6 (1.1%)/523 (98.9%) 5 (1.6%)/313 (98.4%) 0.755
Albumin (g/L) 42.90 (40.90-44.70) 41.70 (39.18-43.83) <0.001
HB (g/L) 129.00 (119.00-137.00) 122.00 (103.00-132.25) <0.001

FIGO, International Federation of Gynecology and Obstetrics; HB, haemoglobin.

demonstrated a strong and statistically significant association
between the PIV score and both OS (HR 0.540, 95% CI 0.409-
0.713, p<0.001) and DFS (HR 0.680, 95% CI 0.528-0.876, p=0.003).
The research outcomes highlight that, in contrast to the group with
lower PIV levels, the high-PIV group exhibited a respective 54% and
68% escalation in the risks of mortality and disease advancement.
Consequently, PIV can be deemed an independent predictor of DES
as well as OS in patients with LACC.

In the present research, tumor size and stage were established
as significant, independent prognostic factors for OS as well as
DES in patients with LACC. Furthermore, 2-Gy equivalent dose
(EQD2) and the cumulative duration of therapy were validated as
independent predictors specifically for OS. These results
highlight the importance of PIV in informing clinical
management plans and predicting the prognosis with respect to
patients with LACC.

Frontiers in Oncology

Discussion

In this research, we evaluated the predictive value of the PIV for
therapeutic findings and prognosis in patients having LACC before
initiating CCRT. By applying Cox proportional hazards model and
Kaplan-Meier survival analysis, we identified PIV as a robust and
independent prognostic factor significantly correlated with patient
therapeutic outcomes and survival prognosis. High PIV often
implies a poor prognosis. This is, to our knowledge the first study
where we have demonstrated that PIV has a particular significance
in patients with LACC.

Our findings indicate that elevated PIV serves not only as a
reliable predictor of poor OS and DFS, but also as a significant
independent marker for unfavorable treatment responses in patients
with LACC. Compared to traditional indicators such as neutrophil
counts, platelet levels, NLR, and PLR, PIV demonstrates superior
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TABLE 3 Logistic regression analyses for clinical characteristics.

Univariate analysis

10.3389/fonc.2024.1492251

Multivariate analysis

Variable
OR (95% ClI) P-value OR (95% CIO
Age
(years, 265 vs.<65) 0.993 (0.571-1.729) 0.981
Complication
Hypertension 1.193 (0.673-2.117) 0.546
Diabetes 1.220 (0.500-2.977) 0.663
Cardiovascular disease 0.575 (0.174-1.902) 0.364
Others 0.977 (0.219-4.360) 0.976
Diameter 1.297 (0.842-2.000) 0.238
FIGO (2018)
IB3-IIA Reference Reference
1IB 11.250 (2.604-48.597) 0.001 7.796 (1.634-37.198) 0.010
IITA-IIIB 3.855 (2.350-6.322) <0.001 3.017 (1.466—6.206) 0.003
IIIC-IVA 2.815 (1.590-4.983) <0.001 2.544 (1.191-5.473) 0.016
Para-uterine 1.557 (0.657-3.692) 0.315
Vagina 1.632 (0.767-3.471) 0.204
Lymph node (yes/no)
Pelvic lymph 3.232 (1.929-5.416) 0.000 1.093 (0.501-2.383) 0.823
Inguinal lymph 1.397 (0.917-2.128) 0.120
Paravascular iliac lymph 1.873 (1.243-2.824) 0.003 1.577 (1.030-2.413) 0.036
Para-aortic lymph 1.891 (0.519-6.889) 0.334
Supraclavicular lymph 1.530 (0.326-7.179) 0.589
Brachytherapy 1.827 (0.817-4.086) 0.142
EQD2 0.760 (0.502-1.153) 0.197
Chemotherapy 1.046 (0.697-1.570) 0.827
Time 1.681 (1.106-2.533) 0.015 1.555 (1.010-2.389) 0.045
PIV (high vs. low) 2.047 (1.363-3.074) 0.001 1.696 (1.111-2.590) 0.014

FIGO, International Federation of Gynecology and Obstetrics; EQD2, 2-Gy equivalent dose; PIV, Pan-immune-inflammation value.

predictive capability. Furthermore, its calculation relies on readily
obtainable and cost-effective clinical parameters, establishing it as a
prognostic indicator of considerable clinical relevance. The
correlation between PIV and adverse treatment outcomes may be
attributed to the immunosuppressive and pro-inflammatory states
associated with elevated PIV levels. Such conditions could potentially
facilitate tumor evasion, progression, and resistance to therapeutic
interventions (27). An immunosuppressed milieu characterized by
heightened neutrophil counts coupled with diminished lymphocyte
levels may contribute to more aggressive tumor growth and
metastasis (28, 29). Additionally, the pro-inflammatory state may
enhance angiogenesis, invasion, and metastasis—factors indicative of
poor cancer prognosis (30). Our results further underscore the
necessity of integrating PIV alongside conventional clinical and
pathological factors when forecasting treatment outcomes in LACC

Frontiers in Oncology

cases. Incorporating PIV into predictive models can augment
prediction accuracy while informing the development of
personalized therapeutic strategies.

The relationship between inflammation and the progression of
cancer, as well as its correlation with an unfavorable prognosis, has
been widely reported (23-26). In LACC treatment, the immune-
inflammatory response is a critical prognostic factor that should not
be overlooked. Previous studies have reported the significance of
various immune-inflammatory cells, which include neutrophils,
thrombocytes, lymphocytes, and monocytes, in predicting cancer
prognosis (31). Subsequently, ratios involving immune cells have
been widely proposed and used for cancer prognosis prediction,
including the LMR, NLR, PLR, and other predictive factors (32).
Based on these studies, PIV, a novel indicator, has been used in
several disease prediction studies. Several studies have demonstrated
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FIGURE 2

(A) Kaplan—Meier curves regarding OS; (B) Kaplan—Meier curves regarding DFS.

that PIV is linked to the prognosis of various solid tumors, including
oral malignant tumors, head and neck tumors, and other malignant
tumors. Although the design of these studies varies, the potential of
PIV as a predictive tool has gradually emerged, and its predictive
value has been widely recognized.

Currently, there is a scarcity of studies examining the prognostic
significance with respect to the PIV in cervical cancer. Nevertheless,

TABLE 4 Univariate analysis.

10.3389/fonc.2024.1492251

High PIV group

Disease-free Survival

P<0.001

© FT) “om wm
Months

previous studies indicated an increased PLR and NLR are related to
worse survival in patients having cervical cancer (16, 33-37).
Similarly, a decrease in the LMR and PNI is also linked to poorer
clinical outcomes (38-40). Consistent with these results, the present
research compared the significance of PIV with several conventional
inflammatory indicators, including PLR, NLR, neutrophil count, and
platelet count, to predict the therapeutic efficacy using the ROC curve

(O DFS
Variable

OR (95% Cl) OR (95% Cl)
Age
(years, 265 vs.<65) 0.945 (0.652-1.370) 0.765 0.993 (0.981-1.006) 0.280
Diameter 0.532 (0.388-0.728) <0.001 0.611 (0.464-0.803) <0.001
FIGO (2018)
B3 Reference Reference
1I 0.182 (0.078-0.424) <0.001 0.370 (0.188-0.731) 0.004
11 0.316 (0.224-0.446) <0.001 0.557 (0.600-0.774) 0.001
IVA 0.591 (0.413-0.848) 0.004 0.892 (0.622-1.279) 0.532
Parauterine 0.442 (0.218-0.896) 0.023 0.632 (0.369-1.084) 0.096
Vagina 0.554 (0.353-0.869) 0.010 0.730 (0.452-1.179) 0.198
Lymph node (yes/no)
Pelvic lymph 0.526 (0.361-0.768) 0.001 0.841 (0.571-1.238) 0.381
Inguinal lymph 0.751 (0.569-0.992) 0.043 0.791 (0.612-1.024) 0.075
Paravascular iliac lymph 0.764 (0.585-0.997) 0.048 0.879 (0.687-1.124) 0.303
Para-aortic lymph 1.121 (0.416-3.019) 0.821 1.148 (0.428-3.084) 0.784
Supraclavicular lymph 0.722 (0.268—1.944) 0.520 1.076 (0.345-3.360) 0.899
Brachytherapy 1.320 (0.753-2.314) 0.332 1.018 (0.570-1.817) 0.953
EQD2 1.341 (1.018-1.766) 0.037 1.135 (0.878-1.466) 0.334
Chemotherapy 1.136 (0.866—1.489) 0.356 1.156 (0.901-1.483) 0.253
Time 0.691 (0.525-0.909) 0.008 0.772 (0.602-0.990) 0.041
PIV (high vs. low) 0.439 (0.335-0.575) <0.001 0.598 (0.467-0.765) <0.001

FIGO, International Federation of Gynecology and Obstetrics; EQD2, 2-Gy equivalent dose; PIV, Pan-immune-inflammation value.
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TABLE 5 Multivariate analysis.

10.3389/fonc.2024.1492251

(O} DFS
Variable

OR (95% Cl) OR (95% Cl)
Diameter 0.697 (0.503-0.966) 0.030 0.731 (0.550-0.971) 0.031
FIGO (2018)
IB3 Reference Reference
I 0.276 (0.117-0.653) 0.003 0.465 (0.234-0.926) 0.029
III 0.404 (0.284-0.575) <0.001 0.634 (0.453-0.886) 0.008
IVA 0.633 (0.441-0.910) 0.014 0.909 (0.633-1.305) 0.604
EQD2 1.274 (0.963-1.685) 0.090
Time 0.730 (0.553-0.963) 0.026
PIV (high vs. low) 0.540 (0.409-0.713) <0.001 0.680 (0.528-0.876) 0.003

FIGO, International Federation of Gynecology and Obstetrics; EQD2, 2-Gy equivalent dose; PIV, Pan-immune-inflammation value.

and AUC. While PIV demonstrated an equivalent AUC to NLR in
predicting treatment efficacy, it exhibited superior predictive
performance for OS and DFS, underscoring its robust combined
predictive capability. Furthermore, PIV emerged not only as an
independent prognostic factor for LACC but also significantly
correlated with poor therapeutic effects and shorter DFS and OS in
patients with higher PIV.

It has been demonstrated that an increased neutrophil and platelet
count and a decreased lymphocyte count is related to poorer
prognoses of cancer patients in previously published studies (41-
43). Therefore, as a ratio combining multiple immune factors, it is
predictable that a high PIV is linked to a decreased OS. Changes
in PIV not only provide comprehensive information about the tumor
immune microenvironment but also reveal the immune status and
body function, especially in its interaction with the tumor.
Specifically, the PIV may indicate the intensity and efficiency of the
patient’s immune surveillance. A higher PIV might reflect an
immunosuppressive or inflammatory state, which is associated with
tumor evasion and progression. In contrast, a lower PIV may reflect
how well the antitumor immune response is working.

It is furthermore known that PIV has a close connection with
tumor immunotherapy. The increased PIV change may reflect an
intricate balance of inflammation and immunity responsible for
determining the best tumor treatment options, prognosis prediction,
and therapeutic response. Recently, studies have also identified PIV as
an important prognostic factor in patients with recurrent or metastatic
squamous cell carcinoma of the head and neck when treated with an
immune checkpoint inhibitor. A multivariable PIV-based prognostic
model incorporating Programmed Death Ligand 1 may provide a
useful tool for future risk stratification and prognosis assessment (44).
In addition, the studies showed a higher PIV correlated positively with
worse survival among cancer patients post-immunotherapy treatment
(45). This suggests that PIV is not just highly correlated with cancer
progression, but can also influence the response of cancers to treatment
include chemotherapy, radiotherapy and immunotherapy. Therefore,
PIV may serve as a piece of creditable evidence for patient survival
prognosis and disease progression detection.

Frontiers in Oncology

In addition to the preliminary evidence of this study with respect
to PIV in CCRT for LACC, some limitations are to be acknowledged.
First and foremost, since it was a single-center, retrospective study the
findings may not be generalizable. Secondly, all patients received
platinum-based chemo- and radiotherapy, but potential
heterogeneity with respect to the specific treatment plan may have
impacted the results of this study. Moreover, the hospital adjuvant
therapy could be another factor to affect the survival outcome. Third,
despite the quite strict criteria for inclusion and exclusion in our
study, confounding factors cannot be completely removed since all
indicators were derived from peripheral blood samples of patients.
Fourth, only patients with inflammation and hematological diseases
or abnormal liver and kidney function or autoimmune diseases were
excluded during data collection. However, individual differences in
human beings are complex. This may explain why there is some
variation among the study results. In the end, as this study was
retrospective, data collection mainly focused on baseline
characteristics, treatment responses, and prognostic data of
patients. Detailed recording of side effects, toxic reactions, and
other inflammatory markers during treatment was not conducted.
Additionally, the follow-up time was relatively short in this study and
additional surveillance for therapeutic efficacy-indexes during initial
treatment improvement needs to be verified by longer duration
of survival.

This study has some limitations, however it does suggest that PIV
may be a promising candidate for evaluation of prognosis prior to CCRT
in LACC patients. Future studies must be validated in a greater multi-
center cohort to confirm the prognostic value of PIV, and are needed for
exploring its potential applications as part of personalized medical
strategies. Moreover, an in-depth study of the molecular biological
mechanism underlying the interaction between PIV and CCRT is
likely to establish more reliable treatment approaches. In addition,
examination of the joint effects between PIV and these traditional
biomarkers might help improve prognosis more accurately. Overall,
the present study emphasizes the potential application of PIV in the
prognostic assessment of LACC and highlights a new direction for future
clinical practice and scientific research.
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Conclusion

We highlight the prognostic significance of PIV for patients
with LACC. Our findings demonstrate that elevated PIV is related
with unfavorable disease progression in LACC patients and identify
PIV as an independent predictor of OS and DFS. The strategic
application of PIV could improve the predictive accuracy of
treatment responses and post-treatment survival durations in
cervical cancer patients. We recommend that future studies
should further validate the predictive value of PIV through
prospective clinical trials and explore its potential application in
personalized medicine. At the same time, we advocate for more in-
depth mechanism studies of the interaction between PIV and the
tumor microenvironment, as well as long-term follow-up studies to
assess the impact of PIV on long-term survival and recurrence risk.
Through these efforts, we expect to increase the clinical value of PIV
as a prognostic tool, resulting in substantial improvements in
treatment strategies and survival outcomes for patients with LACC.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Ethics
Committee of the Second Norman Bethune Hospital of Jilin
University, The Second Norman Bethune Hospital of Jilin
University, Chang Chun. The studies were conducted in
accordance with the local legislation and institutional
requirements. The ethics committee/institutional review board
waived the requirement of written informed consent for
participation from the participants or the participants’ legal
guardians/next of kin because The pathological data, tests,
imaging data and basic information used in this study came from
previous outpatients/inpatients in our hospital. Since the biological
information and data have been de-identified, they are not
individually identifiable and cannot be traced. Moreover, the
research project does not involve personal privacy and
commercial interests, and informed consent of the subjects
cannot be objectively obtained, we hereby apply for exemption.

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA: A Cancer ] Clin. (2021) 71:209-49. doi: 10.3322/
caac.21660

2. Peiretti M, Zapardiel I, Zanagnolo V, Landoni F, Morrow CP, Maggioni A.
Management of recurrent cervical cancer: A review of the literature. Surg Oncol. (2012)
21:59-66. doi: 10.1016/j.suronc.2011.12.008

Frontiers in Oncology

10.3389/fonc.2024.1492251

Author contributions

SY: Data curation, Writing - original draft, Writing - review &
editing. XG: Investigation, Writing - review & editing. RL:
Investigation, Writing - review & editing. XJ: Methodology,
Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

We are grateful to our colleagues for their extraordinary effort
and adherence in conducting this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2024.1492251/
full#supplementary-material

SUPPLEMENTARY FIGURE 1
Flowchart of recruitment process.

SUPPLEMENTARY FIGURE 2
Distribution of PIV, Platelet, Lymphocyte, Monocyte, and Neutrophil. (PLT,
Platelet; LYM, Lymphocyte; MON, Monocyte; NEU, Neutrophil)

3. Boussios S, Seraj E, Zarkavelis G, Petrakis D, Kollas A, Kafantari A, et al.
Management of patients with recurrent/advanced cervical cancer beyond first line
platinum regimens: Where do we stand? A literature review. Crit Rev Oncol/Hematol.
(2016) 108:164-74. doi: 10.1016/j.critrevonc.2016.11.006

4. Zhao K, Yi Y, Ma Z, Zhang W. INHBA is a prognostic biomarker and correlated
with immune cell infiltration in cervical cancer. Front Genet. (2021) 12:705512.
doi: 10.3389/fgene.2021.705512

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2024.1492251/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2024.1492251/full#supplementary-material
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/j.suronc.2011.12.008
https://doi.org/10.1016/j.critrevonc.2016.11.006
https://doi.org/10.3389/fgene.2021.705512
https://doi.org/10.3389/fonc.2024.1492251
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Yan et al.

5. Zhao K, Ma Z, Zhang W. Comprehensive analysis to identify SPP1 as a prognostic
biomarker in cervical cancer. Front Genet. (2021) 12:732822. doi: 10.3389/fgene.2021.732822

6. Chen L, Liu Q, Tan C, Wu T, Wu M, Tan X, et al. The age-male-albumin-
bilirubin-platelets (aMAP) risk score predicts liver metastasis following surgery for
breast cancer in Chinese population: A retrospective study. Immunotargets Ther. (2024)
13:75-94. doi: 10.2147/1TT.S446545

7. Chen L, Tan C, Li Q, Ma Z, Wu M, Tan X, et al. Assessment of the albumin-
bilirubin score in breast cancer patients with liver metastasis after surgery. Heliyon.
(2023) 9:¢21772. doi: 10.1016/j.heliyon.2023.e21772

8. Qiang S, Fu F, Wang ], Dong C. Definition of immune molecular subtypes with
distinct immune microenvironment, recurrence, and PANoptosis features to aid
clinical therapeutic decision-making. Front Genet. (2022) 13:1007108. doi: 10.3389/
fgene.2022.1007108

9. Zhou ZW, Long HZ, Xu SG, Li FJ, Cheng Y, Luo HY, et al. Therapeutic effects of
natural products on cervical cancer: based on inflammatory pathways. Front
Pharmacol. (2022) 13:899208. doi: 10.3389/fphar.2022.899208

10. Zhou ZW, Long HZ, Cheng Y, Luo HY, Wen DD, Gao LC. From microbiome to
inflammation: the key drivers of cervical cancer. Front Microbiol. (2021) 12:767931.
doi: 10.3389/fmicb.2021.767931

11. Singh N, Baby D, Rajguru J, Patil P, Thakkannavar S, Pujari V. Inflammation
and cancer. Ann Afr Med. (2019) 18:121-6. doi: 10.4103/aam.aam_56_18

12. Winarno GNA, Mulyantari Al, Kurniadi A, Suardi D, Zulvayanti Z, Trianasari
N. Predicting chemotherapy resistance in gestational trophoblastic neoplasia: ratio of
neutrophils, lymphocytes, monocytes, and platelets. Med Sci Monit. (2022) 28:¢938499.
doi: 10.12659/MSM.938499

13. Olive KP. Fanning the flames of cancer chemoresistance: inflammation and
anticancer therapy. J Oncol Pract. (2017) 13:181-3. doi: 10.1200/JOP.2017.021154

14. Gong J, Jiang H, Shu C, Hu MQ, Huang Y, Liu Q, et al. Prognostic value of
lymphocyte-to-monocyte ratio in ovarian cancer: a meta-analysis. ] Ovarian Res. (2019)
12:51. doi: 10.1186/s13048-019-0527-z

15. Gao Y, Guo W, Cai S, Zhang F, Shao F, Zhang G, et al. Systemic immune-
inflammation index (SII) is useful to predict survival outcomes in patients with
surgically resected esophageal squamous cell carcinoma. J Cancer. (2019) 10:3188-96.
doi: 10.7150/jca.30281

16. Chen J-H, Zhai E-T, Yuan Y-J, Wu K-M, Xu J-B, Peng J-J, et al. Systemic
immune-inflammation index for predicting prognosis of colorectal cancer. World |
Gastroenterol. (2017) 23:6261-72. doi: 10.3748/wjg.v23.i34.6261

17. Tomita M, Ayabe T, Maeda R, Nakamura K. Systemic immune-inflammation
index predicts survival of patients after curative resection for non-small cell lung
cancer. In Vivo. (2018) 32:663-7. doi: 10.21873/invivo.11291

18. Huang H, Liu Q, Zhu L, Zhang Y, Lu X, Wu Y, et al. Prognostic value of
preoperative systemic immune-inflammation index in patients with cervical cancer. Sci
Rep. (2019) 9:3284. doi: 10.1038/541598-019-39150-0

19. HuB, Yang X-R, Xu Y, Sun Y-F, Sun C, Guo W, et al. Systemic immune-inflammation
index predicts prognosis of patients after curative resection for hepatocellular carcinoma. Clin
Cancer Res. (2014) 20:6212-22. doi: 10.1158/1078-0432.CCR-14-0442

20. Kumar A, Gurram L, Naga Ch P, Nayak P, Mulye G, Chopra S, et al. Correlation
of hematological parameters with clinical outcomes in cervical cancer patients treated
with radical radio(chemo)therapy: A retrospective study. Int ] Radiat Oncol Biol Phys.
(2024) 118:182-91. doi: 10.1016/j.ijrobp.2023.07.022

21. Guven DC, Sahin TK, Erul E, Kilickap S, Gambichler T, Aksoy S. The association
between the pan-immune-inflammation value and cancer prognosis: A systematic review
and meta-analysis. Cancers (Basel). (2022) 14:2675. doi: 10.3390/cancers14112675

22. Fuca G, Guarini V, Antoniotti C, Morano F, Moretto R, Corallo S, et al. The Pan-
Immune-Inflammation Value is a new prognostic biomarker in metastatic colorectal
cancer: results from a pooled-analysis of the Valentino and TRIBE first-line trials. Br |
Cancer. (2020) 123:403-9. doi: 10.1038/s41416-020-0894-7

23. Yeh C-C, Kao H-K, Huang Y, Tsai T-Y, Young C-K, Hung S-Y, et al. Discovering
the clinical and prognostic role of pan-immune-inflammation values on oral cavity
squamous cell carcinoma. Cancers. (2023) 15:322. doi: 10.3390/cancers15010322

24. Feng J, Wang L, Yang X, Chen Q, Cheng X. Pretreatment pan-immune-
inflammation value (PIV) in predicting therapeutic response and clinical outcomes
of neoadjuvant immunochemotherapy for esophageal squamous cell carcinoma. Ann
Surg Oncol. (2023) 31:272-83. doi: 10.1245/s10434-023-14430-2

25. Guven DC, Erul E, Yilmaz F, Yasar S, Yildirim HC, Ercan F, et al. The association
between pan-immune-inflammation value and survival in head and neck squamous cell
carcinoma. Eur Arch Oto Rhino Laryngol. (2022) 280:2471-8. doi: 10.1007/s00405-022-
07804-x

26. Wang Z, Ren D, Chen S, Duan G. Pan-immune-inflammation value is an
independent prognostic factor in patients with non-small cell lung cancer with an

Frontiers in Oncology

10

10.3389/fonc.2024.1492251

established nomogram prognostic model. Asian J Surg. (2023) 46:4999-5000.
doi: 10.1016/j.asjsur.2023.06.042

27. Topkan E, Selek U, Kucuk A, Pehlivan B. Low pre-chemoradiotherapyPan-
immune-inflammation value (PIV) measures predict better survival outcomes in locally
advanced pancreatic adenocarcinomas. ] Inflammation Res. (2022) 15:5413-23.
doi: 10.2147/JIR.S385328

28. Shaul ME, Fridlender ZG. Neutrophils as active regulators of the immune system
in the tumor microenvironment. J Leukoc Biol. (2017) 102:343-9. doi: 10.1189/
jlb.5MR1216-508R

29. Basu A, Ramamoorthi G, Albert G, Gallen C, Beyer A, Snyder C, et al
Differentiation and regulation of T(H) cells: A balancing act for cancer
immunotherapy. Front Immunol. (2021) 12:669474. doi: 10.3389/fimmu.2021.669474

30. Colotta F, Allavena P, Sica A, Garlanda C, Mantovani A. Cancer-related
inflammation, the seventh hallmark of cancer: links to genetic instability.
Carcinogenesis. (2009) 30:1073-81. doi: 10.1093/carcin/bgp127

31. Dolan RD, McSorley ST, Horgan PG, Laird B, McMillan DC. The role of the
systemic inflammatory response in predicting outcomes in patients with advanced
inoperable cancer: Systematic review and meta -analysis. Crit Rev Oncol/Hematol.
(2017) 116:134-46. doi: 10.1016/j.critrevonc.2017.06.002

32. Dupre A, Malik HZ. Inflammation and cancer: What a surgical oncologist
should know. Eur J Surg Oncol. (2018) 44:566-70. doi: 10.1016/j.ejs0.2018.02.209

33. Wang D, Wu M, Feng F-Z, Huang H-F, Yang J-X, Shen K, et al. Pretreatment
neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios do not predict survival in
patients with cervical cancer treated with neoadjuvant chemotherapy and radical
hysterectomy. Chin Med J. (2013) 126:1464-8. doi: 10.3760/cma.j.issn.0366-
6999.20122672

34. Zhang Y, Wang L, Liu Y, Wang S, Shang P, Gao Y, et al. Preoperative neutrophil-
lymphocyte ratio before platelet-lymphocyte ratio predicts clinical outcome in patients
with cervical cancer treated with initial radical surgery. Int J Gynecol Cancer. (2014)
24:1319-25. doi: 10.1097/1GC.0000000000000219

35. Chen L, Zhang F, Sheng X-G, Zhang S-Q, Chen Y-T, Liu B-W. Peripheral
platelet/lymphocyte ratio predicts lymph node metastasis and acts as a superior
prognostic factor for cervical cancer when combined with neutrophil. Medicine.
(2016) 95:4381. doi: 10.1097/MD.0000000000004381

36. Jonska-Gmyrek J, Gmyrek L, Zolciak-Siwinska A, Kowalska M, Fuksiewicz M,
Kotowicz B. Pretreatment neutrophil to lymphocyte and platelet to lymphocyte ratios
as predictive factors for the survival of cervical adenocarcinoma patients. Cancer
Manage Res. (2018) 10:6029-38. doi: 10.2147/CMAR.S178745

37. Wu]J, Chen M, Liang C, Su W. Prognostic value of the pretreatment neutrophil-
to-lymphocyte ratio in cervical cancer: a meta-analysis and systematic review.
Oncotarget. (2017) 8:13400-12. doi: 10.18632/oncotarget.14541

38. Zhang S-Q, Zhang F, Sheng X-G, Chen L. Decreased pretreatment lymphocyte/
monocyte ratio is associated with poor prognosis in stage Ibl&ndash;IIa cervical cancer
patients who undergo radical surgery. OncoTargets Ther. (2015) 8:1355-62.
doi: 10.2147/OTT.S82174

39. Gangopadhyay A. Prognostic nutritional index and clinical response in locally
advanced cervical cancer. Nutr Cancer. (2020) 72:1438-42. doi: 10.1080/
01635581.2020.1729820

40. Haraga J, Nakamura K, Omichi C, Nishida T, Haruma T, Kusumoto T, et al.
Pretreatment prognostic nutritional index is a significant predictor of prognosis in
patients with cervical cancer treated with concurrent chemoradiotherapy. Mol Clin
Oncol. (2016) 5:567-74. doi: 10.3892/mc0.2016.1028

41. Teramukai S, Kitano T, Kishida Y, Kawahara M, Kubota K, Komuta K, et al.
Pretreatment neutrophil count as an independent prognostic factor in advanced non-
small-cell lung cancer: an analysis of Japan Multinational Trial Organisation LC00-03.
Eur J Cancer. (2009) 45:1950-8. doi: 10.1016/j.ejca.2009.01.023

42. LiL, WangJ, Meng S, Li Z, Huang Z, Sun J, et al. Peripheral blood leukocytes and
platelets serve as prognostic factors in breast cancer. Cancer Biother Radiopharm.
(2021) 36:167-73. doi: 10.1089/cbr.2019.3032

43. Quigley DA, Kristensen V. Predicting prognosis and therapeutic response from
interactions between lymphocytes and tumor cells. Mol Oncol. (2015) 9:2054-62.
doi: 10.1016/j.molonc.2015.10.003

44. Lien M-Y, Hwang T-Z, Wang C-C, Hsieh C-Y, Yang C-C, Wang C-C, et al. A
novel prognostic model using pan-immune-inflammation value and programmed
death ligand 1 in patients with recurrent or metastatic head and neck squamous cell
carcinoma receiving immune checkpoint inhibitors: A retrospective multicenter
analysis. Target Oncol. (2024) 19:71-9. doi: 10.1007/s11523-023-01018-9

45. Kuang T, Qiu Z, Wang K, Zhang L, Dong K, Wang W. Pan-immune
inflammation value as a prognostic biomarker for cancer patients treated with
immune checkpoint inhibitors. Front Immunol. (2024) 15:1326083. doi: 10.3389/
fimmu.2024.1326083

frontiersin.org


https://doi.org/10.3389/fgene.2021.732822
https://doi.org/10.2147/ITT.S446545
https://doi.org/10.1016/j.heliyon.2023.e21772
https://doi.org/10.3389/fgene.2022.1007108
https://doi.org/10.3389/fgene.2022.1007108
https://doi.org/10.3389/fphar.2022.899208
https://doi.org/10.3389/fmicb.2021.767931
https://doi.org/10.4103/aam.aam_56_18
https://doi.org/10.12659/MSM.938499
https://doi.org/10.1200/JOP.2017.021154
https://doi.org/10.1186/s13048-019-0527-z
https://doi.org/10.7150/jca.30281
https://doi.org/10.3748/wjg.v23.i34.6261
https://doi.org/10.21873/invivo.11291
https://doi.org/10.1038/s41598-019-39150-0
https://doi.org/10.1158/1078-0432.CCR-14-0442
https://doi.org/10.1016/j.ijrobp.2023.07.022
https://doi.org/10.3390/cancers14112675
https://doi.org/10.1038/s41416-020-0894-7
https://doi.org/10.3390/cancers15010322
https://doi.org/10.1245/s10434-023-14430-2
https://doi.org/10.1007/s00405-022-07804-x
https://doi.org/10.1007/s00405-022-07804-x
https://doi.org/10.1016/j.asjsur.2023.06.042
https://doi.org/10.2147/JIR.S385328
https://doi.org/10.1189/jlb.5MR1216-508R
https://doi.org/10.1189/jlb.5MR1216-508R
https://doi.org/10.3389/fimmu.2021.669474
https://doi.org/10.1093/carcin/bgp127
https://doi.org/10.1016/j.critrevonc.2017.06.002
https://doi.org/10.1016/j.ejso.2018.02.209
https://doi.org/10.3760/cma.j.issn.0366-6999.20122672
https://doi.org/10.3760/cma.j.issn.0366-6999.20122672
https://doi.org/10.1097/IGC.0000000000000219
https://doi.org/10.1097/MD.0000000000004381
https://doi.org/10.2147/CMAR.S178745
https://doi.org/10.18632/oncotarget.14541
https://doi.org/10.2147/OTT.S82174
https://doi.org/10.1080/01635581.2020.1729820
https://doi.org/10.1080/01635581.2020.1729820
https://doi.org/10.3892/mco.2016.1028
https://doi.org/10.1016/j.ejca.2009.01.023
https://doi.org/10.1089/cbr.2019.3032
https://doi.org/10.1016/j.molonc.2015.10.003
https://doi.org/10.1007/s11523-023-01018-9
https://doi.org/10.3389/fimmu.2024.1326083
https://doi.org/10.3389/fimmu.2024.1326083
https://doi.org/10.3389/fonc.2024.1492251
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Prognostic significance of systemic pan-immune-inflammation value in locally advanced cervical cancer
	Introduction
	Methods and materials
	Patients
	Data analysis

	Findings
	Patient characteristics
	Comparison of PIV with other IIBs
	Relationship between PIV and patient characteristics
	Predictors of therapeutic effect
	Predictors of OS and DFS

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References


