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ABSTRACT

Background: The neutrophil-totymphocyte ratio (NLR) and platelet-totymphocyte ratio (PLR) are biomarkers of severe inflammation.
The prognostic role of NLR and PLR in patients with high-grade epithelial ovarian cancer (HG-EOC) remains inconsistent.

Objective: This study was conducted to evaluate the prognostic value of NLR/PLR in HG-EOC patients.

Methods: We retrospectively reviewed 32 patients with HG-EOC treated at the Sultan Qaboos Comprehensive Care & Research
Center, University Medical City, between January 2022 and December 2023. The clinicopathologic records and complete blood counts
of the patients were analyzed.

Results: Thirty-two epithelial HG-EOC patients were included in the analysis. Median age at diagnosis was 56 years (range: 16-89).
Most of the patients (44%) were diagnosed at stage I, and 53% were high grade serous ovarian cancer (HGSOC). The decrease In
NLR from baseline was statistically significant at 3 months (p=0.040) and 6 months (p=0.005) of follow-up post-treatment in patients
without disease recurrence. Changes in NLR and PLR were hot significantly different between the BRCA wild-type and mutant groups
or between the HRD and homologous recombination proficient (HRp) groups. Baseline NLR was higher in the HGSOC group compared
to the other histological subtypes. Higher baseline NLR/ PLR levels were found if the CA125 was high (CA125 = 35). Neither NLR rior
PLR predicted short-term progression-free survival (PFS).

Conclusion: Assessing NLR and PLR levels is simple and inexpensive using available complete blood counts. NLR levels were higher
In patients with HG-EOC and patients with CA125 35. These findings suggest that NLR may serve as a treatment-response
biomarker of systemic mflammation, but its prognostic utility in 1solation 1s imited. Larger prospective studies integrating inflammatory
ndices with molecular biomarkers are warranted.
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INTRODUCTION

High-grade epithelial ovarian cancer (HG-EOC) is the 8"
most common malignancy and the 5" leading cause of
cancer—related deaths amond women dglobally,
accounting for more than 324 thousand new cases and
206 thousand deaths annhually [1, 2]. The Ihcidence rate Is
estimated at 10.3 per 100,000 women per year [1]. Most
patients present with advanced-stage disease (ll1IC/IV),
as there are no specific symptoms [2]. Debulking surgery
remains the mainstay of treatment. Initially, around 70%
of patients respond to platnum-based chemotherapy;
however, only 3040% survive beyond 5 years [3, 4]. So
far, primary screening trials have been negative [5].
There 1s a huge unmet need to diagrnose ovarian cancer
early.

Tumor biolody and host responise mteract to induce
systemic inflammation, contributing to tumor Nitiation,
progression, angiogenesis, and immune evasion [6, 7].
Classical reviews have established inflammation as a
hallmark of cancer. Simple peripheral blood ndices
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reflectng systemic inflammation - notably the
neutrophil-totymphocyte ratio (NLR) and the platelet-to—
lymphocyte ratio (PLR) — have attracted attention as
prognostic biomarkers across many solid tumors,
ncluding ovarian cancer [8, 9]. Calculating these ratios Is
nexpensive and reproducible, making them attractive
candidates for prognostic stratification. Mechanistically,
elevated neutrophils can promote tumor progression by
secreting proteases, reactive oxygen species, and pro—
angiogenic factors, while relative lymphopenia signals
impaired antitumor iImmune surveillance [10]. Similarly,
thrombocytosis can protect circulating tumor cells and
secrete growth factors that facilitate metastasis [11].

InHGEOC, a growing body of observational studies and
pooled analyses suggests that elevated pre-treatment
NLR and PLR are associated with worse progression-—
free and overall survival [12-14]. Several meta-analyses
and systematic reviews have reported that high NLR 1s
associlated with a significantly ncreased hazard of death
and disease progression, and that similar relationships
exist for PLR. However, effect sizes and optimal cut-off
values vary between studies and cohorts [12-14].
Heterogeneity n patient selection (early vs advanced
stage), timing of blood sampling (preoperative vs pre-
chemotherapy), and analytical methods (single cut-off vs
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continuous variable) have contributed to Inconsistent
findings and limited clinical translation.

Given the clinical need for robust tools to aid risk
stratification n HG-EOC, additional well-described
cohort studies are warranted, clearly defining inclusion
criteria, the timing of blood sampling, and the statistical
approaches to cutpoint selection. This study was
conducted to evaluate the prognostic value of NLR/PLR
in epithelial HG-EOC patients.

PATIENTS AND METHODS

We performed a retrospective review of electronic patient
records of patients diagnosed with histologically
confirmed ovarian cancer treated at the Sultan Qaboos
Comprehensive Care & Research Center (University
Medical City) (SQCCCRC, UMC) between January 2022
and December 2023. The nstitutional review board
approved the study (REF. NO. SQCCCRC-
IRB&EC/135/2023/CCCRC-67-2023) with waiver of
consent for retrospective datareview.

This was a single—center study. Approximately 30-35
cases of ovarian cancer are diagnosed 11 Oman annually
[15]. Cancer services are provided at two centers. During
the two-year study period, nearly half of these patients
were managed at our center. Consecutive patients
diagnosed with ovarian cancer were included. IAclusion
criteria were as follows: age = 18 years, hewly diagnosed
FIGO-staged epithelial ovarian cancer, avallability of pre—
treatment complete blood count (CBC) within 14 days
before primary cytoreductive surgery or ihitiation of heo—
adjuvant chemotherapy, and follow-up data available for
survival analysis. Patieints who had active infection at the
time of diagnosis, known autoimmune or hematologic
disorders affecting blood counts, recent corticosteroid
therapy, or a second malignancy were excluded.

Demographic, clinical, and treatment data were extracted
from electronic patient records: age at diagnosis, ECOG
performance status, FIGO stage, histolodic subtype,
preoperative CA-125, detalls of primary treatment
(optimal vs suboptimal cytoreduction, neoadjuvant vs
primary surgery, platihum-based chemotherapy
re§imens), and dates of progressiori/last follow-up/death.
Pre-treatment CBC parameters (absolute neutrophil,
lymphocyte, and platelet counts) were recorded and used
to calculate NLR (absolute neutrophils + absolute
lymphocytes) and PLR (platelets + absolute
lymphocytes). Wher multiple CBCs were available within
the pre-treatment window, the value closest to treatment
initiationy was used.

Primary endpoints were progression-free survival (PFS),
defined as time from diagnosis to documented
radiologic/chinical progression or death. The cut-off value
forNLRwas 1.5 x 10°/L, and that for PLR was 160 x 10°/L.

We used SAS software version 9.4 for all statistical
analyses (SAS Institute, Cary, NC). Descriptive analysis
was performed usihg means, standard deviations (SDs),
and medians and ranges for contihuous variables.
Frequency and proportion were computed for the
categorical variables. We examined group differences
using the Wilcoxon rank-sum test for continuous
variables. NLR and PLR changes at 3, 6, and 9-12
months from the baseline were examined using the
Wilcoxon rank-sum test. The log-rank test was used to
compare progression-free survival across subgroups. P-
values < 0.05 were considered statistically significant.

RESULTS

Thirtytwo consecutively diagnosed patients with HG-
EOC were included in this study. Median age at diagnosis
was 56 years (range: 16-89), and median ECOG
performance status was 1 (range 0-3). High-grade
serous carcinoma was the predominant histological sub—
type (53.1%). Most patients presented with FIGO stage Il
disease (43.8%), while 25% patients had stage | disease.
15 (46.9%) patients received adjuvant chemotherapy
after primary debulking surdery; 8 (25%) received
neoadjuvant chemotherapy followed by nterval
debulking surgery and adjuvant chemotherapy; and 9
(28.1%) patients received either palliative chemotherapy
or best supportive care only. BRCA mutation results were
avallable for 16 (50%) patients; 4 (25%) were positive.
HRD status was avallable for 11 patients. Five (45.5%)
patients had HRd disease (Table 1).

Table 1: Baseline demographic and clinical characteristics of study
population (N=32).

Variables Median Range

Age (17 years) 56 16-89

ECOG PS 1 03

Baseline CA 125 194 5.44791
N %

Cell Type

High-grade serous ovarian cancer 17 53.13

Other types 15 46.87

Stage

| 10 31.2

Il 0 0

11l 14 43.8

\% 8 25.0

Treatment Intent

Adjuvant 15 46.9

Neoadjuvant 8 25

Palliative 9 28.1

Molecular Type

BRCA 4/16 25%

HRD 5/11 45.5%

BRCA: BReast CAncer gene, ECOG PS: ECOG PS: Eastern Cooperative
Oncology Group Performance Status. HRD: Homologous Recombination
Deficient. Eastern Cooperative Oncology Group Performance Status.

HRD: Homologous Recombinatior Deficient.
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Table 2: NLR, PLR, and changes from baseline.

Variables N Mean SD Median Min Max ST?snte;:’- ;2?::
NLR
Baseline 26 4.81 7.1 2.05 0.29 328 -
3 months 21 213 2.1 1.5 0.38 8.5 -
6 months 13 1.41 0.56 1.35 0.5 2.31 -
9 months 11 1.95 1.38 1.43 0.47 4.61 -
12 months 13 2.53 243 1.53 0.7 8.5 -
PLR
Baseline 26 244.72 146.73 174.93 90.3 611.4 -
3 months 21 189.39 116.46 129.8 90.3 520 -
6 months 13 152.01 59.84 148.12 77.9 276.4 -
9 months 11 200.8 125.59 153.2 54.6 537.5 -
12 months 13 188.66 144.7 124.7 74.68 575 -
Change in NLR
from Baseline
3 months 21 2.19 5.73 .88 24.3 3.45 0.040
6 months 12 .75 2.79 0.62 -9.69 0.35 0.005
9-12 months 10 -0.54 3.91 0.49 9.71 6.5 0.430
Change in PLR
from Baseline
3 months 21 -52.05 140.41 20.2 -377.46 207.97 0.140
6 months 12 73.73 132.09 -26.77 -351.04 116.4 0.052
9-12 months 10 8.3 77.68 12.42 -108.08 153.7 0.850

NLR: Neutrophil to lymphocyte ratio; PLR Platelet to lymphocyte ratio. Both NLR and PLR were calculated before systemic treatment, and at various time points during the

subsequent months for upto 1 year from diagnosis.

Baseline median NLR was 2.05x10°/L and demonstrated
a statistically significant reduction to 1.5x10%L at 3
months (median change -0.88; p=0.040), and further
down to 1.35x10°/L at 6 months (median change -0.62;
p=0.005) following treatment 1Aitiation. There was ho
further reduction between 9 and 12 months. In contrast,
PLR was 174.9 x 10”/L at baseline, and although there
was a mild reduction over the various time intervals, it did
not reach statistical significance. (Table 2).

There was no significant difference between NLR (3.5 x
10°/L vs 1.9 x 10°/L) and PLR 249 x 10°/L vs 168 x 10°/L)
forBRCAwild type (n=12) ahd BRCA mutant cases (n=4).
Also, there was o significant reduction in NLR and PLR
at various time points over the course of 1 year, both In
BRCAwild type and BRCA mutant cases. Similarly, there
was no significant differerice between NLR (3.2 x 10°/L vs
4 x10°L)and PLR (3.2 x 10°/L vs 4 x 10°/L) for BRCA wild
type, HRD (h=5), and HRP (n=6) cases. There was no

Table 3: Comparison of NLR and PLR between different histological subtypes.

HGSOC Other Signed
Variables N Median Min Max N Median Min Max R:_':,';Le: t

NLR

Baselrie 16 3 1 328 10 14 0.3 195 0.048
Change at 3 months 14 43 243 35 7 0 45 19 0170
Change at 6 months 43 07 04 3 0 08 0 0.211
Change at 912 morths 7 06 97 6.5 3 0.2 05 0.2 0.360
PLR

Baselrie 16 232.1 106.9 581.4 10 1441 903 611.4 0.220
Change at 3 months 14 41282 5775 17 7 0 31 208 0.057
Change at 6 months 9 297 351 116.4 239 416 24 1.000
Change at 912 morths 7 463 1081 1537 57 354 305 0.820

NLR: Neutrophil to lymphocyte ratio; PLR Platelet to lymphocyte ratio; HGSOC High grade serous ovarian cancer.
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significant reduction in NLR or PLR at any time point over
1year, n either HRD or HRP cases.

Baseline NLR was significantly higher in patients with
high-grade serous histology (n=17) thah in patients with
other epithelial subtypes (n=15) (Table 3); however, there
was no significant decline 1h either NLR or PLR Iin

Table 4: Comparison of NLR and PLR among CA125 categories.

response to treatment between the two groups. Patients
with elevated baselne CA-125 ( = 35 U/mL)
demonstrated significantly higher baseline NLR (1.6 x
10°/Lvs 3.3 x 10°/L; p=0.022) and PLR (131 x 10°/L vs 242
x 10°/L; p=0.037) (Table 4). No consistent association
was observed between baseline CA-125 and clinical
stage of disease at presentation.

CA125<35 CA125 235 Signed
Variables N | Median | Min Max N Median Min Max R::,';Le: ‘

NLR
Baseline 8 16 03 44 1 33 1 328 0.022
3 moriths 7 13 06 44 12 16 0.4 8.5 0.610
6 moriths 5 13 05 15 7 18 06 23 0.420
9 months 5 14 05 2 5 23 12 46 0210
12 months 4 09 07 2 5 41 12 85 0.066
PLR
Baseline 8 1313 90.3 4406 14 242.1 142.1 581.4 0.037
3 months 7 129.8 90.3 292 12 150.8 916 520 0.830
6 months 5 130 77.9 276.4 7 148.1 88.7 177.6 1.000
9 months 5 153.2 54.6 270 5 186 121.1 5375 0.830
12 moriths 4 1454 74.7 230 5 121 94.9 575 0.710
NLR Change
3 months 7 0.1 29 19 12 44 243 35 0.069
6 months 5 05 26 0.4 7 43 97 0 0.330
9-12 months 5 05 09 1 5 05 97 65 0.830
PLR Change
3 months 7 77 320.1 148.1 12 1282 3775 208 0.099
6 months 5 4124 351 116.4 7 416 2732 53 0.330
912 moriths 5 463 57 70 5 423 -108.1 153.7 0.140

NLR: Neutrophil to lymphocyte ratio; PLR Platelet to lymphocyte ratio. Both NLR and PLR were calculated before systemic treatment, and at various time points during the
subsequent months for upto 1 year from diagnosis, and a comparisorn was made for patients whose baseline CA125 was within the normal limits (<35IU/L), or high

(>35IUL/L). significance was set at <0.05.

One-year progression-free survival was 100%
In patients with CA125 =2 35 [U/L and Stage [HI.
However, one-year PFS was not associated with

CA125 (p=0.351) and stage (p=0.235). Neither NLR
(p=0.270) nor PLR (p=0.270) was significantly
assoclated with one-year PFS (Table 5).

Table 5: Progression-free survival (PFS) for CA125, Clinical Stage, NLR and PLR.

Variables N One-Year PFS (*SE) (%) p-value
CA125
<35 IU/L 8 87.5 (£11.7)
0.351

235 |U/L 5 100 (x0)
Stage
1 8 100 (0) 0235
n—v 22 85.7 (£13.2) ’
NLR
Low (<1.5) 5 80 (x17.9)

— 0.270
High (21.5) 9 100 (+0)
PLR
Low (<160) 5 80 (+17.9)

- 0.270
High (2160) 9 100 (0)

NLR: Neutrophil to lymphocyte ratio; PLR Platelet to lymphocyte ratio.
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DISCUSSION

In this single-nstitution cohort of patients with HG-EOC,
we demonstrated a significant early post-treatment
reduction 1 NLR, while PLR remaied largely
unchanged. These findings suggdest that NLR may reflect
short-term modulation of systemic inflammation following
treatment, whereas PLR appears less dynamic 1n this
setting.

Elevated baseline NLR has beeh consistently associated
with inferior survival outcomes 1 HG-EOC across
multiple retrospective series and meta-analyses [12, 13].
However, most published studies have relied on static
baseline measurements and have provided limited
longitudinal evaluation. Our observation of an early
decline in NLR following treatment aligns with prior
reports suggesting that chemotherapy and cytoreductive
surgery may partially reverse tumor-drivenn systemic
inflammation. However, the converse may also happen
[16]. The induction of tumor/host-reactive responses by
chemotherapy may be counterbalanced by its
therapeutic efficacy. The lack of sustained significance
beyond six months may reflect treatment heterogeneity,
evolvihg disease biology, or imited statistical power due
to attrition in longitudinal sampling.

Notably, NLR and PLR were not associated with BRCA
mutation or HRD status i1 our cohort. While homologous
recombination deficiency I1s a strong predictor of
chemosensitivity and response to PARP inhibitors, its
relationship with host inflammatory markers remains
poorly defined [17]. Prior studies have similarly reported
weak or ihconsistent correlations between nflammatory
ndices and molecular subtypes, suggesting that
systemic inflammation may represent a parallel rather
than a downstream biological axis.

Baseline NLR was significantly higher in high-grade
serous carcihoma than i other epithelial subtypes,
consistent with translational studies demonstrating a
more Immunosuppressive, neutrophil-rich tumor
microenvironment 1N serous ovarian cancer [18]. The
association between elevated CA-125 and higher
baseline NLR and PLR further supports a link between
tumor burden and systemic inflammatory response [19,
20]. Furthermore, serum NLR combined with CA125 has
been shown to mprove the diagnostic and prognostic
efficiency 1n patients with ovarian cancer [21].

Despite these associations, neither NLR nor PLR
predicted short-term progression-ree survival. This
finding contrasts with pooled analyses reporting
prognostic significance for both markers. Still, it i1s likely
influenced by limited sample size, short follow-up, and
the dominant prognostic impact of residual disease and
treatmentresponse.

2. AFA: Data curation,

CONCLUSION

NLR demonstrates significant early post-treatment
modulation in patients with HG-EOC, whereas PLR
does not. Baseline nflammatory markers correlate
with histologic subtype and tumor burden but do not
independently predict shortterm PFS. These
findings suggest that NLR may serve as a
treatmentresponsive biomarker of systemic
inflammation, but its prognostic utility in 1solation i1s
limited. Larder prospective studies tegrating
inflammatory mdices with molecular and
chemosensitivity biomarkers are warranted.
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