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Abstract

Objective: To evaluate the role of the neutrophil-to-lymphocyte ratio (NLR) as a predictor of clinical response to
chemoradiotherapy in patients with cervical cancer. Background: Systemic inflammation plays an important role
in cancer progression and treatment outcomes. The neutrophil-to-lymphocyte ratio (NLR), an inexpensive marker
derived from routine complete blood counts, has demonstrated prognostic value in several malignancies. This
study investigated the predictive value of pretreatment NLR for clinical response to chemoradiotherapy in cervical
cancer. Materials and Methods: This observational study included 60 women with histologically confirmed
cervical cancer (FIGO stages IB-IVA) who received external beam radiotherapy followed by brachytherapy
with concurrent cisplatin-based chemotherapy. Pretreatment NLR was calculated from baseline complete blood
counts. Clinical response was assessed three months after completion of treatment. The association between
NLR (cut-off value: 2.9) and treatment response was analyzed. Results: The median patient age was 49 years.
Complete clinical response was achieved in 44 patients (73.3%). Among these patients, 75.0% had a pretreatment
NLR below 2.9. Although patients with lower NLR tended to have better treatment responses, the association
between NLR and clinical response did not reach statistical significance (p = 0.06). Conclusion: Pretreatment
NLR may serve as a simple and cost-effective biomarker for predicting response to chemoradiotherapy in cervical
cancer. Although the observed association was not statistically significant, the favorable trend suggests that larger
prospective studies with longer.
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Introduction

Inflammation is a hallmark of the tumor
microenvironment and plays a pivotal role in cancer
initiation, progression, invasion, and metastasis
[1]. Increasing evidence indicates that the systemic
inflammatory response influences tumor behavior,
therapeutic response, and survival across a broad spectrum
of malignancies. Consequently, inflammatory biomarkers
have gained considerable attention as potential prognostic
and predictive indicators in oncology.

Among these biomarkers, the neutrophil-to-lymphocyte

ratio (NLR), calculated from routine complete blood
counts, has emerged as a simple, inexpensive, and readily
available measure of systemic inflammation. Elevated
NLR has been associated with poor clinical outcomes
in several solid tumors, including non-small cell lung
cancer, pancreatic cancer, gastric cancer, and renal cell
carcinoma [2, 3]. Compared with other inflammatory
markers such as C-reactive protein (CRP), NLR can be
obtained without additional laboratory testing, making it
particularly suitable for routine clinical practice.
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Cervical cancer remains one of the leading causes of
cancer-related morbidity and mortality among women
worldwide, particularly in low- and middle-income
countries where access to early diagnosis and optimal
treatment remains limited. Concurrent chemoradiotherapy
is the standard treatment for patients with locally
advanced disease; however, considerable variability
exists in treatment response among patients with similar
clinicopathological characteristics. Reliable, inexpensive
biomarkers capable of predicting treatment response
before therapy could improve risk stratification and
facilitate individualized patient management.

Although several studies have reported an association
between elevated pretreatment NLR and unfavorable
survival outcomes in cervical cancer, its value as a predictor
of clinical response to definitive chemoradiotherapy
remains uncertain. Clarifying this relationship may help
identify patients who are less likely to respond to standard
treatment and who may benefit from closer monitoring or
alternative therapeutic strategies.

Therefore, the present study aimed to evaluate the role
of pretreatment NLR as a predictor of clinical response
to chemoradiotherapy in patients with cervical cancer.

Materials and Methods

Study Design and Setting

This prospective observational study was conducted in
the Department of Radiation Oncology, Jawaharlal Nehru
Medical College and Hospital, Aligarh, India, between
August 2017 and July 2019. The study was approved
by the Institutional Ethics Committee of the Faculty of
Medicine (Approval No. 17.07.2017/646/FM). Written
informed consent was obtained from all participants
in accordance with the Declaration of Helsinki. The
institution serves patients from western Uttar Pradesh and
neighboring states.

Patient Selection

Women aged 18 years or older with histologically
confirmed cervical carcinoma (FIGO stages IB-IVA) were
eligible for inclusion. Additional inclusion criteria were a
Karnofsky Performance Status (KPS) >60%, hemoglobin
>10 g/dL, white blood cell count >4,000/uL, platelet count
>100,000/uL, serum creatinine <1.4 mg/dL, and serum
bilirubin <1.0 mg/dL.

Patients were excluded if they refused participation,
had serious comorbid conditions, distant metastases,
pregnancy or lactation, or had previously undergone
surgery, chemotherapy, or radiotherapy for cervical cancer.

Treatment Protocol

All patients received external beam radiotherapy
(EBRT) using a cobalt-60 teletherapy unit to a total dose of
50 Gy in 25 fractions with concurrent weekly cisplatin (35
mg/m?). Patients were treated in the supine position. Pelvic
irradiation was delivered using either anterior—posterior/
posterior—anterior parallel-opposed fields or a four-field
isocentric technique, depending on individual anatomy.
Midline shielding was introduced after 44 Gy, and
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extended-field irradiation was administered when para-
aortic lymph node involvement was present.

One week after completion of EBRT, patients underwent
high-dose-rate intracavitary brachytherapy consisting of
three weekly fractions of 8 Gy prescribed to Point A.
Treatment was delivered using a MicroSelectron HDR
unit with an iridium-192 source and Fletcher—Williamson
applicators. Bladder and rectal doses were calculated
according to ICRU Report 38 using bladder balloon and
rectal marker techniques. Semi-orthogonal radiographs
were obtained for treatment planning and verification of
applicator placement.

Clinical Assessment and Follow-up

Patients were evaluated weekly during
chemoradiotherapy for treatment tolerance, acute
toxicities, and tumor response. Routine laboratory
investigations, including complete blood count, renal
function tests, and liver function tests, were performed
before each chemotherapy cycle and as clinically
indicated. Acute treatment-related toxicities were graded
according to the Radiation Therapy Oncology Group
(RTOQG) criteria.

Following completion of treatment, patients were
assessed at 68 weeks, at 3 months, at 6 months, and every
3 months thereafter throughout the study period.

Outcome Assessment

The primary outcome was clinical response to
chemoradiotherapy. Tumor response was evaluated
three months after completion of treatment using clinical
gynecological examination and pelvic magnetic resonance
imaging (MRI). Responses were categorized as complete
response (CR) or partial response (PR). Clinical outcomes
and treatment-related toxicities were assessed according
to the RTOG criteria. Pretreatment NLR was analyzed
using a predefined cut-off value of 2.9.

Statistical Analysis

Statistical analyses were performed using SPSS version
23.0 (IBM Corp., Armonk, NY, USA). Categorical variables
were summarized as frequencies and percentages, while
continuous variables were expressed as mean =+ standard
deviation. Associations between categorical variables were
evaluated using the Chi-square test. A two-sided p-value
<0.05 was considered statistically significant.

Results

The median age at diagnosis was 49 years (range,
41-51 years). FIGO stage IIB was the most common stage,
accounting for 43.3% of the study population. Baseline
demographic and clinicopathological characteristics are
presented in Table 1.

Among the 60 patients included in the study, 44
(73.3%) achieved a complete clinical response (CR),
while 16 (26.7%) had a partial response (PR). Baseline
hemoglobin levels below 13 g/dL were observed in 10
patients (22.9%) with CR and in 3 patients (19.2%) with
PR. Symptomatic pelvic inflammatory disease requiring
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Table 1. Baseline Demographic and Clinicopathological
Characteristics of the Study Population (n = 60).

Characteristic n (%)

Age, years
Median (Range)
FIGO stage
1B
ITIA
1IB 26 (43.3)
1A
111B
IVA

49 (41-51)

FIGO = International Federation of Gynecology and Obstetrics.

antibiotic treatment was present at baseline in § patients
(18.4%) with CR and in 3 patients (20.1%) with PR. These
baseline clinical characteristics are summarized in Table 2.

The relationship between pretreatment NLR and
treatment response is shown in Table 3. Most patients
who achieved a complete clinical response (75.0%) had
a pretreatment NLR below the predefined cut-off value
of 2.9. Although patients with lower NLR tended to
have better treatment responses, the association between
pretreatment NLR and clinical response did not reach
statistical significance (y* test, p = 0.06).

Discussion

Systemic inflammation plays a fundamental role in
tumor initiation, progression, angiogenesis, invasion, and
metastasis [ 1- 5]. Consequently, inflammatory biomarkers
have attracted considerable attention as potential
prognostic indicators in patients with solid malignancies,
including cervical cancer.

The neutrophil-to-lymphocyte ratio (NLR) reflects the
balance between tumor-promoting inflammation and the
host antitumor immune response. Neutrophils contribute
to tumor progression by promoting angiogenesis and
releasing inflammatory mediators such as vascular
endothelial growth factor (VEGF), tumor necrosis
factor-a, and interleukin-1 [1]. In contrast, lymphocytes
play a central role in antitumor immunity, and increased
lymphocytic infiltration has consistently been associated
with improved prognosis [2, 3]. Therefore, an elevated
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NLR may indicate enhanced systemic inflammation
together with impaired immune surveillance against
tumor cells.

In the present study, patients with a pretreatment NLR
below 2.9 demonstrated a higher rate of complete clinical
response following chemoradiotherapy than those with
higher NLR values. Although this association did not
reach statistical significance (p = 0.06), the observed trend
suggests that pretreatment NLR may have predictive value
for treatment response.

Our findings are consistent with previous reports.
Huang et al. [6] demonstrated that elevated NLR
was associated with larger tumor size, lymph node
involvement, and advanced FIGO stage in cervical
cancer. Similarly, Yodying et al. [ 7] reported that elevated
NLR correlated with tumor invasion and lymph node
metastasis in esophageal cancer, whereas Xue et al. [8]
found a significant association between elevated NLR
and vascular invasion in hepatocellular carcinoma. These
findings support the hypothesis that systemic inflammation
contributes to aggressive tumor behavior across different
malignancies.

Previous studies in cervical cancer have also reported
poorer outcomes among patients with elevated pretreatment
NLR. A study published in 2012 demonstrated inferior
survival in patients with NLR >1.9 compared with those
having lower values [9]. Likewise, investigators from
Tata Memorial Centre, Kolkata, observed that patients
with NLR >3.1 were more likely to experience only a
partial response after chemoradiotherapy [10]. Our results
showed a similar trend, although statistical significance
was not achieved, most likely because of the relatively
small sample size.

One of the major advantages of NLR is its simplicity.
It is inexpensive, readily available, and calculated
from routine complete blood counts without requiring
additional laboratory investigations. This makes NLR
particularly attractive for use in resource-limited settings
where cervical cancer remains a major public health
challenge.

The present study has several limitations. The
relatively small sample size and short follow-up
period limited the statistical power to detect significant
associations. Furthermore, this was a single-center study,
which may restrict the generalizability of the findings.
Larger prospective multicenter studies with longer
follow-up are required to validate the predictive value of

Table 2. Clinical Response to Chemoradiotherapy According to Baseline Clinical Characteristics.

Variable

Complete Response (n = 44)

Partial Response (n = 16)

Hemoglobin <13 g/dL

Baseline pelvic inflammatory disease

10 (22.9%)
8 (18.4%)

3 (19.2%)
3(20.1%)

Table 3. Association Between Pretreatment Neutrophil-to-Lymphocyte Ratio and Clinical Response.

Pretreatment NLR Complete Response n (%) Partial Response n (%) p-value
<29
>2.9 0.06

NLR = neutrophil-to-lymphocyte ratio. The p-value was calculated using the Chi-square test.
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pretreatment NLR in cervical cancer.

In conclusion, pretreatment neutrophil-to-lymphocyte
ratio is an inexpensive and readily available biomarker that
may help predict response to definitive chemoradiotherapy
in patients with cervical cancer. Although the association
between NLR and treatment response did not reach
statistical significance in the present study, patients
with lower pretreatment NLR demonstrated a higher
rate of complete clinical response. Given its low cost
and universal availability, NLR may serve as a useful
adjunctive biomarker for risk stratification, particularly
in resource-constrained settings. Further large-scale
prospective studies are warranted to confirm its clinical
utility.

Acknowledgments

Statement of Transparency and Principles

* The authors declare no conflict of interest.

* The study was approved by the Research Ethics
Committee of the authors’ affiliated institution.

* The study data are available upon reasonable request.

* All authors contributed to the implementation of
this research.

References

1. Mishalian I, Bayuh R, Levy L, Zolotarov L, Michaeli J,
Fridlender ZG. Tumor-associated neutrophils (TAN)
develop pro-tumorigenic properties during tumor
progression. Cancer Immunology, Immunotherapy.
2013 Nov 01;62(11):1745-1756. https://doi.org/10.1007/
$00262-013-1476-9

2. Mirkl B, Wieberneit J, Kretsinger H, Mayr P, Anthuber M,
Arnholdt HM, Schenkirsch G. Number of Intratumoral T
Lymphocytes Is Associated With Lymph Node Size, Lymph
Node Harvest, and Outcome in Node-Negative Colon
Cancer. American Journal of Clinical Pathology. 2016 06
01;145(6):826-836. https://doi.org/10.1093/ajcp/aqw074

3. Noble F, Mellows T, McCormick Matthews LH, Bateman AC,
Harris S, Underwood TJ, Byrne JP, et al. Tumour infiltrating
lymphocytes correlate with improved survival in patients
with oesophageal adenocarcinoma. Cancer Immunology,
Immunotherapy. 2016 06 01;65(6):651-662. https://doi.
org/10.1007/s00262-016-1826-5

4. Grivennikov SI, Greten FR, Karin M. Immunity, Inflammation,
and Cancer. Cell. 2010 03 19;140(6):883-899. https://doi.
org/10.1016/j.cell.2010.01.025

5. Mantovani A, Allavena P, Sica A, Balkwill F. Cancer-related
inflammation. Nature. 2008 07 24;454(7203):436-444.
https://doi.org/10.1038/nature07205

6. Huang Q, Man Q, Hu J, Yang Y, Zhang Y, Wang W, Zhong M,
Yu Y. Prognostic significance of neutrophil-to-lymphocyte
ratio in cervical cancer: A systematic review and
meta-analysis of observational studies. Oncotarget. 2017
03 07:;8(10):16755-16764. https://doi.org/10.18632/
oncotarget. 15157

7. Yodying H, Matsuda A, Miyashita M, Matsumoto S,
Sakurazawa N, Yamada M, Uchida E. Prognostic
Significance of Neutrophil-to-Lymphocyte Ratio and
Platelet-to-Lymphocyte Ratio in Oncologic Outcomes of
Esophageal Cancer: A Systematic Review and Meta-analysis.
Annals of Surgical Oncology. 2016 02;23(2):646-654.

S M Nazmuz Sakib: Pretreatment Neutrophil-to-Lymphocyte Ratio as a Predictor of Response to Definitive

https://doi.org/10.1245/s10434-015-4869-5

8. Xue T, Jia Q, Ge N, Chen Y, Zhang B, Ye S. Imbalance in
systemic inflammation and immune response following
transarterial chemoembolization potentially increases
metastatic risk in huge hepatocellular carcinoma.
Tumour Biology: The Journal of the International
Society for Oncodevelopmental Biology and Medicine.
2015 Nov;36(11):8797-8803. https://doi.org/10.1007/
s13277-015-3632-7

9.Lee Y, Choi CH, Kim H, Kim T, Lee J, Lee J, Bae D, Kim B.
Pretreatment neutrophil:lymphocyte ratio as a prognostic
factor in cervical carcinoma. Anticancer Research. 2012
04;32(4):1555-1561.

10. Gangopadhyay A. Neutrophil lymphocyte ratio is
significantly associated with complete response to
chemoradiation in locally advanced cervical cancer. Acta
Oncologica. 2019 03;58(3):377-379. https://doi.org/10.10
80/0284186X.2018.1556803

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.

84 Asian Pacific Journal of Environment and Cancer



