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Purpose: Inflammatory markers have been widely used in various cancers, but rarely in
nasopharyngeal carcinoma (NPC). Here, we evaluated the prognostic value of pretreatment
neutrophil-to-lymphocyte ratio (NLR), platelet-lymphocyte-ratio (PLR), systemic immune
index (SII), and systemic inflammation response index (SIRI) on NPC in the intensity-
modulated radiotherapy (IMRT) era.

Methods: We retrospectively analyzed data from NPC patients from the Renmin Hospital of
Wuhan University, between January 2012 and July 2020. We used Chi-square test or Fisher’s exact
test to compare the baseline characteristics, then applied Kaplan—Meier (K-M) survival analysis to
compare the overall survival (OS) and progression-free survival (PFS) rates. Multivariate Cox
proportional risk models were applied to identify independent prognostic factors.

Results: We enrolled a total of 342 NPC patients and found optimal cut-off values of 2.65,
184.91, 804.08, and 1.34 for NLR, PLR, SII, and SIRI, respectively. K-M survival analysis
revealed that high NLR, PLR, SII, and SIRI were significantly associated with worse OS and
PFS relative to those in the low groups. Results from univariate Cox analysis showed that
clinical, T, and M stages, as well as NLR, PLR, SII, and SIRI were associated with OS,
whereas age, alongside the aforementioned parameters, was associated with PFS. Moreover,
multivariate Cox analysis showed that age >49 years (HR=2.48, 95% CI=1.21-5.05,
P=0.013) and M1 stage (HR=3.84, 95% CI=1.52-9.73, P=0.013) were independent prog-
nostic factors for OS, whereas SIRI >1.34 (HR=1.91, 95% CI=1.05-3.47, P=0.034) and M1
stage (HR=2.91, 95% CI=1.44-5.86, P=0.003) were independent prognostic factors for PFS.
Conclusion: Overall, our findings indicated that high NLR, PLR, SII, and SIRI were
significantly associated with poor OS and PFS in NPC patients. High SIRI may be an
independent risk factor for PFS of NPC patients in the IMRT era.

Keywords: nasopharyngeal carcinoma, neutrophil-to-lymphocyte ratio, platelet-to-
lymphocyte ratio, systemic immune inflammation index, systemic inflammatory response
index, prognosis

Introduction

Nasopharyngeal carcinoma (NPC), which arises from nasopharyngeal epithelial
tissue, is one of the most common malignancies in the head and neck. Previous
evidence has shown that an estimated 60,600 people were diagnosed with NPC in
2015 alone, with about 34,100 of them dying from the disease." However, more
than 70% of all NPC patients are diagnosed at locally advanced stage because of the
concealed location of the nasopharynx and the lack of obvious symptoms in the
early period, leading to a relatively poor prognosis.”
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Recent improvements in radiotherapy (RT) technology
coupled with development of systematic therapy have sig-
nificantly improved the efficacy of NPC treatment.
Particularly, intensity-modulated radiotherapy (IMRT)
has significantly improved the local control rate compared
to conventional radiotherapy, and has therefore become the
standard RT method for NPC treatment.’ However,
a previous study revealed that about 12—-14% of all NPC
patients developed recurrence and/or metastasis within 5
years of IMRT.* Nowadays, distant metastasis after initial
treatment has become the main mode of treatment failure
of NPC patients.’

It is widely recognized that the TNM stage system and
the Epstein-Barr virus (EBV) DNA play important roles in
guiding NPC treatment, evaluation of curative efficacy, as
well as prognosis prediction.® However, clinical outcomes
significantly vary even among NPC patients with the same
TNM stage and similar therapeutic regimens.” Moreover,
EBV-DNA testing is a complex detection process, and is
further characterized by the high cost of testing, and huge
discrepancies in results, which consequently limit its pro-
motion and practical application.® Therefore, exploration
of cheaper, as well as more convenient and stable markers
is required to supplement TNM stage and enhance the
prognostic prediction of NPC patients.

The relationship between inflammation and tumor was
first proposed by Virchow in 1863.° For decades, numer-
ous studies have confirmed that inflammation plays an
important role in cancer initiation, progression and
metastasis.'® Furthermore, inflammatory markers, such as
(NLR),

lymphocyte ratio (PLR), systemic immune inflammation

neutrophil-to-lymphocyte  ratio platelet-to-
index (SII), and systemic inflammation response index
(SIRI), have been employed to predict the prognosis of
breast,!! lung,12 pancreatic,13 and cervical'* cancers,
among others. Previous studies have also suggested that
high NLR, PLR, SII, and SIRI are significantly associated
with poor prognosis in various malignancies. More impor-
tantly, all of the aforementioned inflammatory markers
were derived from patients’ routine blood tests, which
are cheap, convenient, and stable, and have a great pro-
spect in clinical promotion.

In recent years, application of inflammatory markers in
the prognosis of tumors has gradually become a focus in
tumor research. However, only a handful of similar evi-
dence has been described in NPC, while the obtained
conclusions are inconsistent. With regards to the IMRT
era, explorations of all TNM stages in patients aimed at

elucidating the relationship between SIRI and the prog-
nosis of NPC are lacking. Therefore, the purpose of this
study was to evaluate the prognostic value of NLR, PLR,
SII, and SIRI in all TNM stage NPC patients.

Materials and Methods
Patients Recruitment and Selection

Criteria

We retrospectively collected data of patients, who were
diagnosed with NPC between January 2012 and July 2020
at the Renmin Hospital of Wuhan University. Patients
were enrolled in the study if they met the following cri-
teria: 1) NPC diagnosis was confirmed via histopathologi-
cal examination; 2) they underwent complete baseline
examination, including nasopharynx and neck magnetic
resonance imaging (MRI), chest computed tomography
(CT), abdominal CT or ultrasonography, and whole-body
bone scanning; 3) they had hematological data within 7
days prior to treatment, including blood routine and bio-
chemistry tests; and 4) they received radical irradiation
with IMRT. Conversely, patients were excluded from the
study if they: 1) manifested other serious diseases, includ-
ing severe heart disease and/or liver and renal dysfunction;
2) exhibited other malignant tumors; 3) had acute infec-
tious diseases and blood system diseases; 4) lacked com-
plete medical records or did not complete the prescribed
treatment; or 5) were without complete follow-up informa-
tion. Finally, a total of 342 participants met the aforemen-
tioned inclusion eligible and were included in this study.

Treatment and Data Collection

All patients completed baseline assessment prior to treat-
ment, including collection of their medical history inquiry,
routine physical and imaging examinations, as well as
laboratory tests. Disease staging was performed according
to the 8th edition of the American Joint Committee on
Cancer (AJCC) system, whereas values of inflammatory
markers were calculated according to the results obtained
from blood routine tests. NLR was calculated as neutrophil
count/lymphocyte count, PLR was taken as platelet count/
lymphocyte count, SII was calculated as platelet count™*-
neutrophil count/lymphocyte count, while SIRI was calcu-
lated as monocyte count*neutrophil count/lymphocyte
count. Treatment was administered according to the guide-
lines of the National Comprehensive Cancer Network
(NCCN), with all patients in the study receiving radical
IMRT. Stage I patients received IMRT alone, whereas
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those at stages II-IV mainly received concurrent chemor-
adiotherapy with or without induction and/or adjuvant
chemotherapy. All chemotherapy regimens were platinum-
based.

Patient information, including gender, age, clinical
stage and TNM stage, treatment methods and outcomes,
as well as NLR, PLR, SII, and SIRI were collected.

Follow-Up and Study Endpoints

After treatment, patients were followed up every 3
months during the first 2 years, every 6 months between
3-5 years, and annually after 5 years. During the fol-
low-up period, patients were subjected to regular physi-
cal, laboratory, and imaging examinations, including
palpation of cervical lymph nodes, nasopharyngoscopy,
nasopharynx and neck MRI, chest and abdominal ima-
ging examination, as well as whole-body bone scans,
among others. Patients with recurrence and/or distant
metastasis required specific treatment. The last follow-
up date was January 31, 2021. The primary endpoint for
this study was overall survival (OS), which was defined
as the time between the date of diagnosis and the date
of last follow-up or death from any cause. On the other
hand, the secondary endpoint was progression-free sur-
vival (PFS), defined as the time between the date of
diagnosis and the date of progression, including death,
or last follow-up.

Statistical Analysis
Most previous studies have selected the cutoff values of
inflammatory markers based on receiver operating char-

acteristics (ROC) curves,ls’16

which intuitively represents
the sensitivity and specificity of various cutoff values. In
the present study, we generated ROC curves, then selected
the optimal cutoff values based on the Youden Index.
Baseline characteristics in patients between low and high
NLR, PLR, SII, and SIRI groups were compared using the
chi-square tests or Fisher exact tests. Moreover, we gen-
erated Kaplan—-Meier (K-M) curves to compare differ-
ences in survival of NPC patients between low and high
NLR, PLR, SII, and SIRI groups. Furthermore, we applied
univariate and multivariate Cox regression to identify
independent prognostic factors in NPC. All statistical
analyses were conducted in SPSS 26.0 software, with
data followed by P<0.05

significant.

considered statistically

Results

A summary of basic characteristics of the 342 NPC patients
is displayed in Table 1. Summarily, 247 (72.2%) and 95
(27.8%) were male and female, respectively, while the male:
female ratio was approximately 2.6:1. The median age for
the entire study group was 49 (range=16-83) years. With
regard to clinical stage, 10 (2.9%) patients were at stage I,
while 44 (12.9%), 182 (53.2%), and 106 (31.0%) were at
stages II, III, and IV, respectively. A total of 23 (6.7%)
patients suffered distant metastasis at initial diagnosis.
With regard to therapy, 21 (6.1%) patients received IMRT
alone, while 321 (93.9%) patients received IMRT plus che-
motherapy. The median follow-up time was 66 (range=3—
110) months. During follow-up, 63 patients (18.4%) experi-
enced relapse or metastasis after initial treatment, of which
10 and 5 had local and regional recurrence, respectively,

Table |
Nasopharyngeal Carcinoma

Baseline  Characteristics of Patients  with

Cancer Management and Research 2021:13

Characteristics Number Percentage (%)
Age (years)

<49 137 40.1%

249 205 59.9%
Sex

Male 247 72.2%

Female 95 27.8%
Clinical stage

| 10 2.9%

Il 44 12.9%

1 182 53.2%

v 106 31.0%
T stage

TI 58 17.0%

T2 113 33.0%

T3 101 29.5%

T4 70 20.5%
N stage

NO 35 10.2%

NI 59 17.3%

N2 214 62.6%

N3 34 9.9%
M stage

MO 319 93.3%

MI 23 6.7%
Progression

No 279 81.6%

Yes 63 18.4%

https: 680 I

Dove:


https://www.dovepress.com
https://www.dovepress.com

Li et al

Dove

whereas 48 developed bone, lung, liver, or brain metastases.
The median progression time for these patients was 25
months after treatment. Unfortunately, 41 (12.0%) of them
died during the follow-up period.

Cut-off Values and Baseline

Characteristics

A summary of cut-off values, according to ROC curves,
are shown in Figure 1. Briefly, the area under curve (AUC)
of the ROC for NLR, PLR, SII, and SIRI were 0.619,
0.608, 0.599, and 0.595, respectively, whereas the cut-off
values for NLR, PLR, SII, and SIRI were 2.65, 184.91,
804.08, and 1.34, respectively. Baseline characteristics
were generally balanced except for gender and T stage
(Table 2 and 3). Moreover, patients with progression
after initial treatment tended to have higher SII and SIRI
compared to those without progression.

Survival Analysis

Kaplan Meier curves revealed that patients with low NLR,
PLR, SII, and SIRI levels showed significantly superior
OS than those in high group (Figure 2). Similarly, those
with low NLR, PLR, SII, and SIRI exhibited better PFS
than their high-group counterparts (Figure 3). A summary
of 1-, 3-, and 5-year OS and PFS rates is displayed in
Tables 4 and 5, respectively.
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Figure | ROC curves showing optimal cut-off values for NLR, PLR, SlI, and SIRI.
Abbreviations: ROC, receiver operating characteristics; NLR, neutrophil-to-
lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; Sll, systemic immune inflam-
mation index; SIRI, systemic inflammation response index.

Identification of Significant Prognostic

Factors

We used Cox regression analysis to identify the prognostic
factors for NPC. Results from univariate analysis revealed that
high NLR (HR=1.72, 95% CI=1.10-2.69, P=0.016), PLR
(HR=1.93, 95% CI= 1.22-3.07, P=0.005), SII (HR=2.15,
95% CI=1.36-3.41, P=0.001), and SIRI (HR=2.17, 95%
CI=1.39-3.39, P=0.001) were significantly associated with
poor PFS (Table 6). Similarly, high NLR (HR=2.66, 95%
CI=1.40-5.02, P=0.003), PLR (HR=2.84, 95% CI=1.53—
527, P=0.001), S (HR=3.07, 95% CI=1.65-5.68,
P<0.001), and SIRI (HR=2.75, 95% CI=1.48-5.13, P=0.001)
were associated with worse OS. Besides, T4 (HR=2.19, 95%
CI=1.02-4.70, P=0.044) was significantly associated with
poor PFS, while T3 (HR=2.77, 95% CI=1.40-16.26,
P=0.012) and age>49 years (HR=2.08, 95% CI=1.04-4.16,
P=0.038) were significantly corrected with poor OS.
Moreover, patients with stage III-IV exhibited worse PFS
(HR=3.78, 95% CI=1.38-10.35, P=0.010) than those with
stage I-1I NPC.

Next, we incorporated the statistically significant variables,
namely age, clinical, T, N, and M stages, as well as NLR, PLR,
SII, and SIRI into a multivariate Cox regression model for
identification of independent prognostic factors. Results
revealed that SIRI>1.34 (HR=1.91, 95% CI=1.05-3.47,
P=0.034) and M1 stage (HR=2.91, 95% CI=1.44-5.86,
P=0.003) were independent prognostic factors for PFS, while
higher age (>49 years) (HR=2.48, 95% CI=1.21-5.05,
P=0.013) and M1 stage (HR=3.84, 95% CI=1.52-9.73,
P=0.013) were independent prognostic factors for OS
(Table 7).

Discussion

In this study, we retrospectively investigated 342 NPC
patients from Renmin hospital at Wuhan University, then
explored the value of pretreatment NLR, PLR, SII, and
SIRI in predicting prognosis of these patients in the IMRT
era. Results showed that patients with high NLR, PLR, SII,
and SIRI levels exhibited poor OS and PFS. Particularly,
high SIRI (>1.34) was considered an independent risk factor
for the PFS in NPC. To our knowledge, this is the first study
incorporating all TNM stages of patients during exploration
of the relationship between SIRI and the prognosis of NPC
patients who underwent IMRT. Our results further showed
that higher age (>49 years) was significantly associated with
worse OS, while distant metastasis was an independent risk
factor for both PFS and OS in this group of patients.
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Table 2 Baseline Characteristics According to NLR and PLR
Characteristics NLR <2.65 NLR >2.65 P PLR<184.91 PLR>184.91 P
(n=202) (n=240) (n=246) (n=96)

Age (years)
<49 80 (39.6%) 57 (40.7%) 0.837 96 (39.0%) 41 (42.7%) 0.532
249 122 (60.4%) 83 (59.3%) 150 (61.0%) 55 (57.3%)

Sex
Male 137 (67.6%) 110 (78.6%) 0.029 187 (76.0%) 60 (62.5%) 0.012
Female 65 (32.4%) 30 (21.4%) 59 (24.0%) 36 (37.5%)

Clinical stage
| 5 (2.5%) 5 (3.6%) 0.223 8 (3.3%) 2 (2.1%) 0.304
1l 32 (15.8%) 12 (8.6%) 34 (13.8%) 10 (10.4%)
1] 106 (52.5%) 76 (54.3%) 135 (54.9%) 47 (49.0%)
\% 59 (29.2%) 47 (33.6%) 69 (28.0%) 37 (38.5%)

T stage
TI 38 (18.8%) 20 (14.3%) 0.002 46 (18.7%) 12 (12.5%) 0.126
T2 80 (39.6%) 33 (23.6%) 84 (34.1%) 29 (30.2%)
T3 48 (23.8%) 53 (37.9%) 73 (29.7%) 28 (29.2%)
T4 36 (17.8%) 34 (24.3%) 43 (17.5%) 27 (28.1%)

N stage
NO 19 (9.4%) 16 (11.4%) 0.785 27 (11.0%) 8 (8.3%) 0.575
NI 38 (18.8%) 21 (15.0%) 45 (18.3%) 14 (14.6%)
N2 125 (61.9%) 89 (63.6%) 152 (61.8%) 62 (64.6%)
N3 20 (9.9%) 14 (10.0%) 22 (8.9%) 12 (12.5%)

M stage
MO 188 (93.1%) 131 (93.6%) 0.855 230 (93.5%) 89 (92.7%) 0.794
MI 14 (6.9%) 9 (6.4%) 16 (6.5%) 7 (7.3%)

Progression
No 171 (84.7%) 108 (77.1%) 0.078 205 (83.3%) 74 (77.1%) 0.18
Yes 31 (15.3%) 32 (22.9%) 41 (16.7%) 22 (22.9%)

Since the discovery of the relationship between inflamma-
tion and tumors by Virchow,” numerous evidences have
affirmed the important role played by inflammatory cells in
the occurrence and development of tumors. Numerous studies
have also shown that neutrophils can promote the progression
and metastasis of tumors,'’ mainly by secreting pro-
angiogenic factors that promote tumor angiogenesis, and also
acting on the extracellular matrix EGF, TGF-f, and PDGF to
enhance tumor growth. In addition, further evidence
has shown that monocytes and platelets were also important
protumor factors.'® In fact, lymphocytes are reportedly the
main mediators of a host’s antitumor immunity, with reduction
of peripheral lymphocytes shown to impair antitumor immu-
nity in the host and thereby accelerating tumor development.”
In addition, cytokines, such as IFN-y and TNF-a, secreted by
circulating lymphocytes, reportedly control tumor growth and
improve the prognosis of cancer patients.'” Over the years, the

aforementioned inflammatory markers have been widely used
as prognostic factors for various malignancies, either alone or
in combination.?® Currently, it is generally believed that upre-
gulation of NLR, PLR, SII, and SIRI is significantly associated
with poor prognosis of malignant tumors, hence can be used as
independent prognostic factors for predicting many malignant
tumors.>'*? However, only a handful of studies have described
the role of the biomarkers, especially SII and SIRI, in NPC,
and no consensus has been reached yet.

Results from a previous retrospective study by Lu et al,>
comprising 140 patients with non-metastatic NPC, revealed
that patients with high NLR and PLR exhibited poor OS,
while high NLR was an independent prognostic factor for
OS. On the other hand, Ye et al** reported that high pre-
treatment NLR and PLR were independent risk factors for
OS in non-metastasis NPC patients treated with IMRT.
Besides, results from another prospective study also showed
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Table 3 Baseline characteristics according to Sl and SIRI

Characteristics S11<804.08 S11=2804.08 P SIRI< 1.34 SIRI> 1.34 P
(n=257) (n=75) (n=218) (n=124)

Age (years)
<49 98 (38.1%) 39 (45.9%) 0.206 85 (39.0%) 52 (41.9%) 0.593
249 159 (61.9%) 46 (54.1%) 133 (61.0%) 72 (58.1%)

Sex
Male 185 (72.0%) 62 (72.9%) 0.864 144 (66.1%) 103 (83.1%) 0.001
Female 72 (28.0%) 23 (27.1%) 74 (33.9%) 21 (16.9%)

Clinical stage
| 7 (2.7%) 3 (3.5%) 0.177 7 (3.2%) 3 (2.4%) 0.569
I 34 (13.2%) 10 (11.8%) 32 (14.7%) 12 (9.7%)
1] 144 (56.0%) 38 (44.7%) 114 (52.3%) 68 (54.8%)
v 72 (28.0%) 34 (40.0%) 65 (29.8%) 41 (33.1%)

T stage
TI 46 (17.9%) 12 (14.1%) 0.047 41 (18.8%) 17 (13.7%) 0.105
T2 91 (35.4%) 22 (25.9%) 79 (36.2%) 34 (27.4%)
T3 76 (29.6%) 25 (29.4%) 58 (26.6%) 43 (34.7%)
T4 44 (17.1%) 26 (30.6%) 40 (18.3%) 30 (24.2%)

N stage
NO 26 (10.1%) 9 (10.6%) 0.992 22 (10.1%) 13 (10.5%) 0.268
NI 45 (17.5%) 14 (16.5%) 43 (19.7%) 16 (12.9%)
N2 161 (62.6%) 53 (62.4%) 129 (59.2%) 85 (68.5%)
N3 25 (9.7%) 9 (10.6%) 24 (11.0%) 10 (8.1%)

M stage
MO 241 (93.8%) 78 (91.8%) 0.521 203 (93.1%) 116 (93.5%) 0.879
MI 16 (6.2%) 7 (8.2%) 15 (6.9%) 8 (6.5%)

Progression
No 217 (84.4%) 62 (72.9%) 0.018 187 (85.8%) 92 (74.2%) 0.008
Yes 40 (15.6%) 23 (27.1%) 31 (14.2%) 32 (25.8%)

that NPC patients with high pretreatment NLR and PLR
exhibited relatively shorter disease-specific survival (DSS)
compared to those in the low group.” Results of the present
study partly corroborated these results, as evidenced by
K-M curves which revealed that patients with higher NLR
and PLR levels exhibited significantly poor OS and PFS,
while NLR and PLR were not independent prognostic fac-
tors for NPC after multivariate analysis.

SII is a novel inflammatory marker, that has been widely
proven to be an independent prognostic factor in many
cancers.”® However, only a small number of studies have
demonstrated its importance in NPC. For example, results
from a previous retrospective study comprising 327 patients
with non-metastatic NPC indicated that high SII was an
independent prognostic factor for NPC, while the resulting

prognostic value was found to be superior to PLR and
NLR,*’ that were corroborated by Oei et al.*® In the present
study, K-M curves and results from univariate Cox regres-
sion revealed that high SII was significantly associated with
poor OS and PFS. However, SII was not an independent
prognostic factor for both OS and PFS in NPC patients,
which was consistent with the results of recent studies.”"'®

SIRI, first proposed by Qi et al*’ for use as
a biomarker for predicting survival of patients with
pancreatic cancer, has since shown that patients with
SIRI>1.8 exhibit shorter time to progression (TTP) and
OS relative to those with SIRI<1.8. Thereafter, Chen
et al’® also found that NPC patients with high SIRI
had poor OS. Similarly, a recent retrospective study
also confirmed that high SIRI was an independent risk
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Figure 2 Kaplan—Meier survival curves showing overall survival rates of NPC patients according to NLR (A), PLR (B), Sl (C), and SIRI (D).
Abbreviations: NPC, nasopharyngeal carcinoma; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; Sll, systemic immune inflammation index; SIRI,

systemic inflammation response index.

factor for OS and PFS in patients with NPC,” although
this was not the case in a subsequent study.'® In contrast
to the above studies, we enrolled NPC patients with all
TNM stages, and all of whom had underwent IMRT.
Notably, our findings were similar to the aforementioned
studies, with high SIRI patients were found to exhibit
significantly worse OS and PFS, hence SIRI could be
considered as an independent risk factor for PFS of NPC
patients who received IMRT.

Interestingly, we observed two additional findings
emerged from this study. Firstly, NPC patients aged>49
years exhibited an increase in all-cause death rate, which
was 1.48-fold higher than those aged below 49 years,
which was consistent with findings from previous
studies.’'”? Secondly, M stage could be a risk factor
for NPC patients, as evidence by a 2.84-fold increased
all-cause death rate relative to that observed in non-
metastatic NPC patients. This was also consistent with
the results from previous studies that reported that NPC

patients with distant metastasis exhibited worse survival
outcome.***

Despite the above findings, we did not acquire com-
plete EBV-DNA data in this study. Therefore, we could
not evaluate its prognostic value for patients with NPC.
However, some recent studies have considered the effect
of EBV-DNA on prognosis when discussing the prognostic
value of inflammatory markers in NPC. For example,
Jiang et al>> found that both EBV-DNA and PLR could
be used as independent prognostic factors for NPC, while
PLR could complement EBV-DNA to predict the prog-
nosis of NPC patients. Similarly, Li et al* found that both
EBV-DNA and lymphocyte-to-monocyte ratio (LMR)
were independent prognostic factors for NPC, while
results from a recent study also found that both EBV-
DNA and SII could be used as prognostic factors for
NPC patients.>’ In order to comprehensively elucidate
the prognostic value of these factors in patients with
NPC, it is necessary to conduct higher-level clinical
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Figure 3 Kaplan—Meier survival curves showing progression-free survival rates of NPC patients based on NLR (A), PLR (B), SII (C), and SIRI (D).
Abbreviations: NPC, nasopharyngeal carcinoma; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; Sll, systemic immune inflammation index; SIRI,

systemic inflammation response index.

studies aimed at exploring both EBV-DNA and inflamma-

tory markers.

This study had some limitations. Firstly, being

a retrospective study, we had a relatively low sample

Table 4 |-, 3-, and 5-Year OS for Patients with Nasopharyngeal Carcinoma

oS I-Year 3-Year 5-Year P

All 98.1% 89.8% 81.3%

NLR<2.65 vs NLR22.65 98.9% vs 96.9 93.6% vs 84.4% 87.4% vs 72.6% 0.002

PLR<184.91 vs PLR2184.91 99.1% vs 95.5% 93.0% vs 81.0% 85.1% vs 70.1% 0.001

S11<804.08 vs S11>804.08 99.6% vs 96.2% 92.0% vs 83.3% 86.3% vs 62.2% <0.001

SIRI<1.34 vs SIRI=1.34 99.5% vs 97.4% 93.1% vs 83.9% 88.4% vs 69.2% 0.001
Table 5 |-, 3-, and 5-Year PFS for Patients with Nasopharyngeal Carcinoma

PFS I-Year 3-Year 5-Year P

All 91.7% 77.1% 70.2%

NLR<2.65 vs NLR22.65 95.8% vs 86.8% 82.0% vs 70.1% 74.1% vs 64.2% 0.015

PLR<184.91 vs PLR2184.91 94.5% vs 84.6% 81.0% vs 67.2% 73.4% vs 62.0% 0.004

S11<804.08 vs SI12804.08 94.3% vs 84.0% 80.9% vs 66.0% 74.7% vs 52.8% 0.001

SIRI<I.34 vs SIRI21.34 96.2% vs 83.6% 83.0% vs 66.3% 76.3% vs 58.8% <0.001
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Table 6 Univariate Cox Analysis of PFS and OS

oS
HR (95% CI) P HR (95% CI) P

Age (years)

<49 Reference Reference

249 1.30 (0.82-2.07) 0.266 2.08 (1.04-4.16) 0.038
Sex

Male Reference Reference

Female 0.815 (0.82-1.37) 0.437 0.66 (0.30-1.42) 0.286
Clinical stage

-1 Reference Reference

-1V 3.78 (1.38-10.35) 0.010 7.31 (1.00-53.20) 0.050
T stage

TI Reference Reference

T2 1.35 (0.64-2.83) 0.432 2.18 (0.61-7.81) 0.232

T3 1.90 (0.91-3.97) 0.087 2.77 (1.40-16.26) 0.012

T4 2.19 (1.02-4.70) 0.044 3.48 (0.94-12.90) 0.062
N stage

NO Reference Reference

NI 0.80 (0.28-2.31) 0.682 0.41 (0.07-2.47) 0.332

N2 1.71 (0.74-3.96) 0213 1.72 (0.52-5.63) 0.372

N3 1.42 (0.48-4.22) 0.529 2.02 (0.48-8.47) 0.335
M stage

MO Reference Reference

MI 3.39 (1.73-6.65) <0.001 4.47 (1.86—-10.78) 0.001
NLR

<2.65 Reference Reference

22.65 1.72 (1.10-2.69) 0.016 2.66 (1.40-5.02) 0.003
PLR

<184.91 Reference Reference

18491 1.93 (1.22-3.07) 0.005 2.84 (1.53-5.27) 0.001
Sli

<804.08 Reference Reference

=>804.08 2.15 (1.36-3.41) 0.001 3.07 (1.65-5.68) <0.001
SIRI

<l.34 Reference Reference

=1.34 2.17 (1.39-3.39) 0.001 2.75 (1.48-5.13) 0.001

size (342 patients), which might have affected the level

of evidence. Secondly, we did not have complete data

for lactate dehydrogenase (LDH), hence we could not

compare the prognostic value of inflammatory biomar-

kers with this parameter. Finally, we did not use uniform

treatment approaches during the study, including che-
motherapy regimens, the number of cycles of che-
motherapy, as well as the use of immunotherapy and
targeted therapy, which may have affected the observed
outcomes.
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Table 7 Multivariate Cox Analysis of PFS and OS
PFS oS
HR P HR P

Age

<49 Reference Reference

249 1.36 (0.85-2.18) 0.195 2.48 (1.21-5.05) 0.013
Clinical stage

-l Reference Reference

-1v 2.73 (0.76-9.76) 0.123 2.44 (0.24-25.16) 0.453
T stage

TI Reference Reference

T2 1.06 (0.50-2.25) 0.884 1.52 (0.41-5.60) 0.532

T3 1.20 (0.55-2.65) 0.650 3.18 (0.87-11.54) 0.079

T4 1.24 (0.54-2.84) 0.610 1.76 (0.44-7.03) 0.425
N stage

NO Reference Reference

NI 0.80 (0.28-2.33) 0.684 0.34 (0.06-2.06) 0.238

N2 1.01 (0.39-2.62) 0.981 0.93 (0.25-3.56) 0.921

N3 0.86 (0.26-2.79) 0.797 1.34 (0.28-6.48) 0.720
M stage

MO Reference Reference

MI 291 (1.44-5.86) 0.003 3.84 (1.52-9.73) 0.013
NLR

<2.65 Reference Reference

22.65 0.78 (0.39-1.53) 0.461 1.06 (0.41-2.73) 0.907
PLR

<184.91 Reference Reference

>184.91 1.53 (0.88-2.66) 0.136 1.87 (0.87-4.02) 0.109
SlI

<804.08 Reference Reference

>804.08 1.43 (0.73-2.81) 0.295 1.59 (0.66-3.84) 0.306
SIRI

<1.34 Reference Reference

>1.34 1.91 (1.05-3.47) 0.034 1.76 (0.76—4.06) 0.184

In conclusion, the findings of this retrospective study
confirmed that NLR, PLR, SII, and SIRI played important
roles in predicting the prognosis of NPC patients. Notably,
only SIRI was the independent predictor for PFS in NPC
patients after IMRT therapy. Despite these breakthroughs,
further prospective studies, using larger sample sizes, are
needed to validate our findings.
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