Rro.waocp.com Pornnapas Chaowanasai, et al: Impact of Pretreatment Blood Parameters on Survival

DOI:10.31557/RR0O.2026.12.1.35 T, R BT

Impact of Pretreatment Blood Parameters on Survival
Outcomes in Patients with Locally Advanced Cervical Cancer
Treated with Concurrent Chemoradiotherapy: A Retrospective
Cohort Study

Pornnapas Chaowanasai, Worrawan Sirichai, Piyawan Pariyawateekul, Walanya
Aonrawattanasrikul, Konkarn Bhamarapravatana, Komsun Suwannarurk

Department of Obstetrics and Gynecology, Bhumibol Adulyadej Hospital, Royal Thai Air Force, Bangkok, 10220, Thailand.

Abstract

Objectives: To evaluate the association between systemic inflammatory markers and the albumin—globulin ratio
(AGR) with prognostic outcomes in patients with locally advanced cervical cancer (LACC) treated with concurrent
chemoradiation therapy (CCRT). Materials and Methods: A retrospective cohort study was conducted at the
Gynecologic Oncology Unit, Bhumibol Adulyadej Hospital, Royal Thai Air Force, Thailand. Medical records
of patients with LACC treated between 2015 and 2019 were reviewed. Patients who completed definitive CCRT
were included. Demographic characteristics, histopathological findings, FIGO stage, and pretreatment hematologic
parameters were collected. Associations between inflammatory markers and survival outcomes were analyzed.
Results: A total of 110 patients were included, with a mean age of 49.8 years. Squamous cell carcinoma was
the predominant histological subtype, accounting for 80.9% (89/110) of cases. The 5-year overall survival (OS)
and progression-free survival (PFS) rates were 61.8% and 57.8%, respectively. Patients with a neutrophil-
to-lymphocyte ratio (NLR) <2.33 had significantly better PFS, while those with an NLR <3.2 demonstrated
significantly better OS than patients with higher NLR values. A platelet-to-lymphocyte ratio (PLR) <154 and
an AGR >1.2 were also significantly associated with improved survival outcomes. Specifically, a higher AGR
was associated with better PFS. Conclusion: Pretreatment systemic inflammatory markers may provide useful
prognostic information in patients with LACC undergoing definitive CCRT. Lower NLR and PLR values, together
with a higher AGR, were associated with more favorable survival outcomes, supporting their potential role as
inexpensive and readily available prognostic biomarkers.
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Introduction

Cervical cancer (CC) is the fourth most commonly
diagnosed cancer and the fourth leading cause of
cancer-related death among women worldwide, with
persistent infection by high-risk human papillomavirus
(HPV) recognized as its principal etiologic factor [1].
In Thailand, cervical cancer remains a major public health
concern and is the second most common malignancy
among women after breast cancer, accounting for
approximately 13.8% of newly diagnosed female cancers
in 2021 [2].
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Management of cervical cancer depends primarily on
disease stage according to the International Federation
of Gynecology and Obstetrics (FIGO) classification.
Early-stage disease (FIGO [A-IB2 and ITA1) is generally
treated with radical surgery, while radiotherapy is reserved
for patients who are not suitable surgical candidates. For
FIGO stages IB3 and IIA2, concurrent chemoradiotherapy
(CCRT) is the standard treatment. Patients with locally
advanced cervical cancer (LACC; FIGO IIB-IVA) are
routinely treated with platinum-based CCRT, whereas

Corresponding Author:
Dr. Worrawan Sirichai

Department of Obstetrics and Gynecology, Bhumibol Adulyadej Hospital, Royal Thai Air Force, Bangkok, 10220, Thailand.

Email: pornnapaschaowanasai@gmail.com

Reports of Radiotherapy and Oncology* Vol 12+ Issue 1 35



Rro.waocp.com

systemic therapy is recommended for metastatic disease
(FIGO 1VB) [3].

Despite advances in radiotherapy techniques and
concurrent chemotherapy, survival outcomes for patients
with LACC remain unsatisfactory because of persistent,
recurrent, or metastatic disease following definitive
treatment [4]. Established prognostic factors associated
with poorer progression-free survival (PFS) and overall
survival (OS) include advanced FIGO stage, large tumor
size, lymph node metastasis, and non-squamous histology
[5—8]. However, these clinicopathological characteristics
alone do not fully explain the considerable heterogeneity
in treatment response and long-term outcomes among
patients with LACC.

Increasing evidence suggests that systemic inflammation
plays a critical role in tumor progression, immune evasion,
angiogenesis, and resistance to therapy. Consequently,
several inflammation-based hematologic biomarkers
derived from routine complete blood counts have been
investigated as potential prognostic indicators in cervical
cancer. These include 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 aggregate index of systemic
inflammation (AISI). Although numerous studies have
demonstrated associations between these biomarkers
and survival outcomes, their prognostic value remains
inconsistent across different patient populations and
treatment settings [9— 15].

Serum albumin and globulin are additional biomarkers
that reflect both nutritional status and systemic
inflammatory activity. Hypoalbuminemia is commonly
associated with malnutrition, chronic inflammation, and
poor clinical outcomes in patients with cancer, whereas
elevated globulin levels reflect activation of inflammatory
pathways mediated by cytokines, growth factors, and
angiogenic factors that contribute to tumor progression and
metastasis [16, 17]. Accordingly, the albumin-to-globulin
ratio (AGR) has emerged as a promising prognostic
biomarker in several malignancies, including lung,
colorectal, prostate, renal, and bladder cancers, with lower
AGR values consistently associated with poorer survival
outcomes [18— 22]. However, evidence regarding the
prognostic significance of AGR in patients with LACC
treated with definitive CCRT remains limited.

Therefore, the present study aimed to evaluate the
prognostic value of pretreatment systemic inflammatory
markers and the albumin-to-globulin ratio in patients with
locally advanced cervical cancer undergoing definitive
concurrent chemoradiotherapy, with particular emphasis
on their associations with progression-free and overall
survival.

Materials and Methods

Study Design and Setting

This retrospective cohort study was conducted at the
Gynecologic Oncology Unit of Bhumibol Adulyade;j
Hospital (BAH), Royal Thai Air Force (RTAF), Bangkok,
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Thailand. The study protocol was approved by the
Institutional Review Board of Bhumibol Adulyadej
Hospital (IRB No. 98/67).

Study Population

Patients diagnosed with locally advanced cervical
cancer (LACC; FIGO stage IIB or higher) who underwent
definitive concurrent chemoradiotherapy (CCRT) at BAH
between January 2015 and December 2019 were eligible
for inclusion.

The inclusion criteria were: (1) histopathologically
confirmed cervical cancer; (2) age between 18 and 75
years; (3) no previous cancer treatment; (4) completion
of the planned course of definitive CCRT; and (5)
an Eastern Cooperative Oncology Group (ECOG)
performance status of <2. Patients were excluded if
they had incomplete clinical records, multiple primary
malignancies, hematologic disorders, autoimmune
diseases, chronic liver or kidney disease, or missing
laboratory data required for analysis.

All patients were staged according to the 2018
International Federation of Gynecology and Obstetrics
(FIGO) staging system.

Treatment Protocol

At our institution, all patients with LACC received
definitive platinum-based CCRT. External beam
radiotherapy (EBRT) was delivered to the pelvis using a
linear accelerator (Varian Inc., CA, USA) at a total dose of
45-50 Gy in 2 Gy daily fractions over approximately five
weeks. This was followed by high-dose-rate intracavitary
brachytherapy using Cobalt-60, delivering 6.5 Gy per
fraction for 4-5 fractions over approximately one month.

Concurrent chemotherapy consisted of weekly
intravenous cisplatin (40 mg/m?) administered throughout
the course of external beam radiotherapy.

Data Collection

Clinical and demographic data were retrieved from
the hospital’s electronic medical records. The collected
variables included age, body mass index (BMI), ECOG
performance status, HIV status, histopathological subtype,
FIGO stage, primary tumor size, treatment details,
recurrence or progression status, survival status, and
follow-up duration.

Pretreatment laboratory parameters were obtained
from blood samples collected within one month before
initiation of CCRT. Hematologic variables included
hemoglobin (Hb), white blood cell (WBC) count, absolute
neutrophil count, absolute lymphocyte count, platelet
count, serum albumin, and serum globulin levels.

Inflammatory biomarkers, including
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), aggregate index of systemic
inflammation (AISI), and the albumin-to-globulin
ratio (AGR), were calculated using standard published
formulas.
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Sample Size Calculation

The minimum sample size was estimated based on the
comparison of two survival curves with unequal group
sizes using the method described by Koulis et al. [9].
Assuming a two-sided significance level (a) of 0.05, a
statistical power of 80% (§ = 0.20), and an allocation ratio
of 3:1 between comparison groups, the expected 5-year
overall survival rates were 34% for the high-risk group and
60% for the low-risk group. These assumptions yielded
a required sample size of 84 patients (21 in the high-risk
group and 63 in the low-risk group). The final study cohort
consisted of 110 eligible patients, exceeding the minimum
sample size required for adequate statistical power.

Statistical Analysis

Statistical analyses were performed using R
software (version 3.2.3; R Foundation for Statistical
Computing, Vienna, Austria). Baseline characteristics
were summarized as mean + standard deviation (SD)
for continuous variables and frequency (percentage) for
categorical variables. Between-group comparisons were
performed using the Mann—Whitney U test for continuous
variables and the Chi-square test or Fisher’s exact test, as
appropriate, for categorical variables.

Progression-free survival (PFS) and overall survival
(OS) were estimated using the Kaplan—Meier method,
and survival curves were compared using the log-rank
test. Receiver operating characteristic (ROC) curve
analysis was performed to determine the optimal
cutoff values for the neutrophil-to-lymphocyte ratio
(NLR), platelet-to-lymphocyte ratio (PLR), and
albumin-to-globulin ratio (AGR). Optimal thresholds
were selected using the Youden index, corresponding to
the maximum combined sensitivity and specificity for
predicting PFS and OS.

Variables demonstrating statistical significance in
univariable analyses or considered clinically relevant
were entered into multivariable Cox proportional hazards
regression models to identify independent prognostic
factors. Results were reported as hazard ratios (HRs)
with 95% confidence intervals (Cls). A two-sided p value
<0.05 was considered statistically significant throughout
the study.

Results

During the study period from 2015 to 2019, a total
of 346 patients were diagnosed with locally advanced
cervical cancer (LACC). After applying the eligibility
criteria, 110 patients were included in the final analysis,
as shown in Figure 1.

The mean age of the study population was 49.8 years.
Most patients had a normal body mass index (BMI),
with a median BMI of 23.8 kg/m?, and the majority
had good functional status (ECOG performance status
0: 98.2%). More than half of the patients (54/110, 49.1%)
were diagnosed with FIGO stage IIB disease, and 89
patients (80.9%) had squamous cell carcinoma histology.
Additional demographic, clinical, and laboratory
characteristics are presented in Table 1. The estimated
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Figure 1. Flow Diagram of the Study Population. LACC:
locally advanced cervical cancer; CCRT: concurrent
chemoradiotherapy.

S-year overall survival (OS) and progression-free survival
(PFS) rates were 61.8% and 57.8%, respectively.

When comparing patients with disease progression (P
group) and those without progression (NP group), patients
in the NP group were more likely to have earlier locally
advanced disease (FIGO stage 1IB) compared with the
progression group (57.9% vs. 39.6%, p = 0.04). Among
the evaluated inflammatory and nutritional biomarkers,
only the neutrophil-to-lymphocyte ratio (NLR) and
albumin-to-globulin ratio (AGR) demonstrated significant
associations with progression outcomes.

Similarly, comparison between surviving patients
(alive group) and deceased patients (death group) showed
that FIGO stage IIB was more common among survivors
(56.9%) compared with patients who died (40.4%,
p=0.04). Among the evaluated biomarkers, only NLR was
significantly associated with overall survival (p = 0.04).
Other demographic and clinical characteristics were
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Figure 2. Receiver Operating Characteristic (ROC)
Curves of Inflammatory Biomarkers for Predicting
Progression-free Survival and Overall Survival in
Patients with Locally Advanced Cervical Cancer.
Panel A. ROC curves of NLR, PLR, and AGR for
prediction of progression-free survival (PFS). Panel
B. ROC curves of NLR, PLR, and AGR for prediction
of overall survival (OS). Abbreviations: ROC,
receiver operating characteristic; AUC, area under the
curve; NLR, neutrophil-to-lymphocyte ratio; PLR,
platelet-to-lymphocyte ratio; AGR, albumin-to-globulin
ratio; PFS, progression-free survival; OS, overall
survival.
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Table 1. Baseline Characteristics of Patients with Locally Advanced Cervical Cancer and Association of Clinical
Variables with Progression-free Survival and Overall Survival (n=110).

Characteristic Total (n=110)  Progression (n=53) Non-progression (n=57) p-value = Death (n=52) Alive (n=58) p-value

Age (years) 49.8 +12.7 50.1+12.7 49.6 +12.9 0.83 50.6+12.8 49.1+£12.7 0.54

BMI (kg/m?) 23.8+4.4 23.8+43 23.8+4.6 0.99 23.6+45 24.1+4.4 0.58

FIGO stage 0.04 0.03
1B 54 (49.1) 21 (39.6) 33 (57.9) 21 (40.4) 33 (56.9)

IIA 4(3.6) 4(7.5) 0(0) 4(7.7) 0(0)
1B 31(28.2) 20 (37.7) 11 (19.3) 20 (38.5) 11 (19.0)
IIC1 11 (10.0) 4(7.5) 7(12.3) 4(7.7) 7(12.1)
1c2 8(7.3) 3(5.7) 5(8.8) 3(5.8) 5(8.6)
IVA 2(1.8) 1(1.9) 1(1.8) 0 (0) 2(3.4)

Histology 0.24 0.23
Squamous cell carcinoma 89 (80.9) 42 (79.2) 47 (82.5) 41 (78.8) 48 (82.8)
Adenocarcinoma 14 (12.7) 5(9.4) 9(15.8) 5(9.6) 9(15.5)
Adenosquamous 3(2.7) 2(3.8) 1(1.8) 2(3.8) 1(1.7)

carcinoma
Others 4(3.6) 4(7.6) 0(0) 4(7.6) 0(0)

Tumor size >4 cm 67 (60.9) 37 (69.8) 30 (52.6) 0.10 36 (69.2) 31(53.4) 0.13

ECOG performance status 0 108 (98.2) 52(98.1) 56 (98.2) 1.00 51(98.1) 57 (98.3) 1.00

HIV negative 106 (96.4) 50 (94.3) 56 (98.2) 0.35 49 (94.2) 57 (98.3) 0.34

Hemoglobin (g/dL) 11.4(10.3-12.4)  11.3(10.3-11.8) 11.6 (10.5-12.7) 0.10 11.4(10.3-12.0) 11.6 (10.4-12.6)  0.32

Neutrophil-to-lymphocyte 3.0 (2.0-4.9) 3.6 (2.3-5.3) 2.3(1.8-4.0) 0.02 3.5(2.1-5.5) 2.3(1.9-4.4) 0.04

ratio (NLR)

Platelet-to-lymphocyte ratio NR 16.3 (9.8-23.1) 11.7 (8.7-23.6) 0.19 16.3 (9.6-22.8)  12.0(8.7-24.0) 0.28

(PLR)

Albumin (g/dL) 4.4 (4.1-4.9) 4.3 (4.0-4.9) 4.4(4.2-4.9) 0.15 4.3 (4.0-4.9) 4.4 (4.1-4.9) 0.29

Globulin (g/dL) 3.7+0.6 3.8+£0.7 3.6+£0.5 0.09 3.7+0.7 3.6£0.6 0.21

Albumin-to-globulin ratio 1.3£0.2 1.1 (1.0-1.4) 1.3 (1.1-1.5) 0.03 1.1 (1.0-1.4) 1.3 (1.1-1.5) 0.08

(AGR)

Values are presented as mean =+ standard deviation (SD), median (interquartile range [IQR]), or n (%), as appropriate. Abbreviations: BMI,
body mass index; FIGO, International Federation of Gynecology and Obstetrics; ECOG, Eastern Cooperative Oncology Group; HIV, human
immunodeficiency virus; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; AGR, albumin-to-globulin ratio; NR, not

reported/needs verification.

comparable between the progression/non-progression
groups and the alive/death groups (Table 1).

Receiver operating characteristic (ROC) curve
analyses were performed to determine optimal cutoff
values for NLR, PLR, and AGR in predicting PFS and OS
(Figure 2). Patients with an NLR <2.33 had significantly
better PFS, while those with an NLR <3.20 demonstrated
significantly improved OS compared with patients with
higher NLR values (p=0.002 and p = 0.009, respectively).

Patients with a PLR <15.4 had significantly better
PFS and OS than those with higher PLR values
(both p=0.016). Furthermore, patients with an AGR >1.2
showed significantly improved PFS and OS compared
with those with lower AGR values (p = 0.023 and p =
0.048, respectively). The survival analyses based on these
cutoff values are presented in Figure 3.

Discussion

During the study period, 110 patients with locally
advanced cervical cancer (LACC) were included in the
final analysis, as shown in Figure 1. Approximately half
of the patients had early-stage LACC. The estimated
S-year overall survival (OS) and progression-free survival

(PFS) rates were 61.8% and 57.8%, respectively. Previous
studies have reported 5-year OS and PFS rates ranging
from 55% to 86.7% and 49.1% to 94%, respectively
[9, 10, 23-26]. Studies reporting comparable survival
outcomes generally included patients with similar
clinicopathological characteristics to those in the present
cohort (Table 2) [9-12, 23-29].

In the current study, only the neutrophil-to-lymphocyte
ratio (NLR) and albumin-to-globulin ratio (AGR) were
significantly associated with PFS. Previous studies by
Elmali, Yu, Chen, and Fullerton similarly identified
NLR as an independent prognostic factor [11, 12, 27,
28]. In contrast, Kumar et al. reported that only the
platelet-to-lymphocyte ratio (PLR) was associated
with PFS in patients with cervical cancer [24]. Other
studies by Yu and Fullerton demonstrated that both
NLR and PLR were significant predictors of survival
outcomes [27, 28]. These findings support the concept
that inflammation-related biomarkers, particularly ratios
reflecting the balance between immune suppression and
systemic inflammation, may provide valuable prognostic
information in patients with LACC.

Lymphocytes play an essential role in antitumor
immunity, whereas neutrophils and platelets contribute
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Figure 3. Kaplan-Meier Survival Curves for
Progression-free  Survival and Overall Survival

According to Inflammatory Biomarkers in Patients with
Locally Advanced Cervical Cancer. Kaplan—Meier curves
demonstrate the association of neutrophil-to-lymphocyte
ratio (NLR), platelet-to-lymphocyte ratio (PLR), and
albumin-to-globulin ratio (AGR) with progression-free
survival (PFS) and overall survival (OS). Abbreviations:
NLR, neutrophil-to-lymphocyte ratio; PLR,
platelet-to-lymphocyte ratio; AGR, albumin-to-globulin
ratio; PFS, progression-free survival, OS, overall
survival.

to tumor progression through inflammatory activation,
angiogenesis, and immune modulation. Therefore, elevated
neutrophil or platelet levels relative to lymphocyte counts
may reflect an unfavorable tumor microenvironment
and impaired host immune response. The association
between NLR and PLR with survival outcomes observed
in previous studies and the present study suggests their
potential utility as accessible prognostic biomarkers in
cervical cancer management [11, 12, 24, 27, 28].
Previous studies have also reported hemoglobin (Hb)
as a prognostic factor for PFS. Koulis et al. and Elmali et al.
identified pretreatment anemia as associated with poorer
outcomes; however, approximately one-third of patients in
those studies had FIGO stage I1I or more advanced disease
[9, 12]. In patients with LACC, particularly those with
advanced-stage disease, definitive treatment commonly
involves intensive CCRT, including pelvic and para-aortic
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irradiation when indicated. Radiation exposure to the
pelvic bones and spinal marrow may transiently suppress
hematopoiesis, resulting in reductions in red blood cell,
white blood cell, and platelet production.

Hemoglobin levels may influence radiotherapy
response because adequate tissue oxygenation is required
for the generation of radiation-induced reactive oxygen
species, which contribute to tumor cell killing. Previous
studies have suggested that correction of anemia may
improve local tumor control by enhancing oxygen
delivery during radiotherapy; however, large prospective
trials confirming the clinical benefit of increasing tumor
oxygenation remain limited [30]. In the present study, Hb
was not significantly associated with either PFS or OS,
possibly reflecting differences in disease stage distribution,
treatment intensity, and baseline patient characteristics
compared with previous reports.

The present study demonstrated that AGR was a
significant prognostic factor for PFS, consistent with
findings reported by Yoshino et al., who found that lower
AGR was associated with poorer survival outcomes [29].
Albumin is synthesized by hepatocytes, and its production
may be suppressed by systemic inflammation mediated
by cytokines such as interleukin-6 (IL-6), which are
frequently elevated in cancer patients. Therefore, reduced
albumin levels may reflect both poor nutritional status and
an active inflammatory state [31].

Globulin consists of various serum proteins produced
by the liver and immune cells, including B lymphocytes
and plasma cells. It contains several inflammatory
components, such as C-reactive protein-related proteins,
complement factors, and immunoglobulins. Elevated
globulin levels may therefore indicate persistent
systemic inflammation. Consequently, a reduced AGR
may represent a combination of malnutrition, chronic
inflammation, and tumor-related immune activation,
explaining its association with poorer outcomes [31, 32].

Although hemoglobin levels may reflect
oxygen-carrying capacity during radiotherapy, the
present study found no significant association between
Hb or platelet count and OS. In contrast, Koulis et al.

Table 2. Comparison of Clinical Characteristics and Prognostic Significance of Blood Parameters between the Present
Study and Previous Studies in Patients with Locally Advanced Cervical Cancer.

Author Year Country  Sample size Stage Age (years)  SCC (%) 0OS (%) PFS (%)
Koulis 2017 Canada 257 IB-IVA 50 86.4 60 52
Cho 2017 India 105 1B NR 94.3 86.7 81.8
Gennigens 2020 Belgium 103 NR 50 88.3 81.4 76.8
Elmali 2024 Turkey 261 NR 57 100 NR 69.6
Yu 2024 China 180 1B2-1IB 52.7 NR NR NR
Chen 2024 Taiwan 138 NR 60.1 78.3 NR NR
Fullerton 2024 Canada 196 IB1-IVB 51 50 NR NR
Kumar 2022 India 1051 NR 50 94.7 69 65
Garg 2024 India 123 NR 61 76.4 66.8 64
Oymak 2023 Turkey 139 NR 61 Most cases 55 49.1
Yoshino 2019 Japan 128 NR 65 89 NR NR
Present study 2024 Thailand 110 [IB-IVA 49.8 80.9 61.8 57.8
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Table 2 continued. Prognostic Significance of Blood Parameters Reported in Previous Studies and the Present Study.

Biomarker

PFS association reported

OS association reported

Hemoglobin (Hb)

Neutrophil-to-lymphocyte ratio (NLR)

Koulis (S), Elmali (S), Oymak (NS), Present
(NS)

Elmali (S), Yu (S), Chen (S), Fullerton (S),

Koulis (S), Gennigens (NS), Garg (S),
Present (NS)

Chen (S), Garg (S), Present (S)

Present (S)
Platelet-to-lymphocyte ratio (PLR) Elmali (S), Yu (S), Fullerton (S), Kumar (S), Fullerton (S), Kumar (S), Present (NS)
Present (NS)
Albumin-to-globulin ratio (AGR) Present (S) Yoshino (S), Present (NS)

Platelet count (Plt)

Koulis (NS), Present (NS)

Koulis (S), Present (NS)

NR: not reported; SCC: squamous cell carcinoma; OS: overall survival; PFS: progression-free survival, Hb: hemoglobin; NLR:
neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; AGR: albumin-to-globulin ratio; Plt: platelet; S: statistically significant

association; NS: no statistically significant association.

reported Hb and PLR as significant prognostic factors
for OS [9]. In their study, patients had a higher mean Hb
level (12.8 g/dL) and a 5-year OS rate of approximately
60%. Similarly, Gennigens et al. reported no significant
association between Hb and OS in a cohort with relatively
favorable outcomes (3-year OS: 81.4%) and a higher
mean Hb level (13.1 g/dL) [10]. In studies by Garg,
Kumar, and the present study, the 5-year OS rates were
66.8%, 69%, and 57.8%, respectively, with corresponding
mean Hb levels of approximately 11.5, 11.5, and 11.4
g/dL [24, 25]. The lower Hb levels observed in the
latter cohorts may partly explain differences in survival
outcomes and highlight the importance of considering
baseline hematologic status when interpreting prognostic
biomarkers.

NLR in the current study was a significant prognostic
factor for 5-year OS. This finding was consistent
with the results reported by Chen and Garg [11, 25].
However, Cho, Gennigens, Yu, Fullerton, and Kumar
found no significant association between NLR and OS
[9- 10, 23— 24, 27— 28]. The proportion of stage IV
cervical cancer cases in the present study and in the studies
by Chen and Garg ranged from 1.8% to 13.4%, whereas
the corresponding proportion in the studies by Koulis,
Gennigens, Fullerton, and Kumar ranged from 0.8% to
5.1% [9-11, 23-25, 27- 28]. Similarly, the proportion of
squamous cell carcinoma (SCC) histology in the present
study and the studies by Chen and Garg ranged from
76.4% to 80.9%, compared with higher proportions
(84.0%-94.7%) reported in the studies by Koulis,
Gennigens, Fullerton, and Kumar [9-11, 23-25, 27, 28].
These differences in disease characteristics may partly
explain the variation in survival outcomes among studies.
Patients included in the studies by Gennigens, Fullerton,
and Kumar appeared to have more favorable prognostic
profiles than those in the present study and the studies
by Chen and Garg [9-11, 23-25, 27-28]. Although OS
represents an important long-term outcome in cervical
cancer survivors, pretreatment inflammatory markers may
have limited predictive value for long-term survival due
to the influence of multiple clinical and treatment-related
factors.

PLR was not identified as a prognostic factor in the
studies by Gennigens, Yu, Chen, Garg, or the present
study. In contrast, Fullerton and Kumar reported PLR as

a significant prognostic factor, although the underlying
reasons for these inconsistent findings remain unclear
[10, 11] [24, 25] [27, 28]. Overall, previous studies
have demonstrated heterogeneous results regarding the
prognostic value of NLR and PLR for OS. Nevertheless,
lymphocyte-related parameters appear to play an
important role in reflecting the host inflammatory and
immune responses associated with cancer progression.

In conclusion, NLR values below 2.33 and 3.2 were
associated with improved PFS and OS, respectively. AGR
was also significantly associated with PFS.

Strengths

This study represents one of the early investigations
exploring the prognostic impact of AGR on PFS and OS
in patients with cervical cancer.

Limitations

This study had several limitations. First, its
retrospective design and incomplete clinical data may
have affected the accuracy and reliability of the findings.
Second, as this study was conducted at a single institution,
the generalizability of the results to other populations and
clinical settings may be limited. Future multicenter studies
with larger sample sizes are warranted to validate these
findings and improve external validity.

Applicability

These findings may provide a basis for future studies
investigating whether optimization of nutritional status
and maintenance of normal albumin levels could improve
clinical outcomes in patients with cervical cancer.
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