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Purpose: To establish and validate a nomogram to predict overall survival in locoregionally advanced nasopharyngeal carcinoma
(LA-NPC) based on inflammatory biomarkers and nutritional indicators.

Patients and Methods: A total of 1304 patients who underwent concurrent chemoradiotherapy (CCRT) with or without induction
chemotherapy (IC) or adjuvant chemotherapy (AC) were included in the study. The prognosis factors of overall survival (OS) were
selected by Cox regression analysis to establish the nomogram. Concordance index (C-index), calibration curves, decision curve
analysis (DCA) and Kaplan—Meier curves were used to evaluate the nomogram.

Results: Using multivariate Cox analysis of clinically important variables, the following variables were incorporated in the prediction
of OS: age, gender, T stage, N stage, pre-treatment plasma Epstein—Barr virus (EBV) DNA, neutrophil-to-lymphocyte ratio (NLR),
lymphocyte-to-monocyte ratio (LMR), lactic dehydrogenase-to-albumin ratio (LAR) and prognostic nutritional index (PNI). The
discriminative ability, clinical usefulness and calibration of the nomogram revealed good predictive ability as indicated by the C-index
(0.717 in nomogram and 0.602 in the 8th AJCC staging system), decision curves, calibration curves and K-M curves.

Conclusion: Inflammatory biomarkers and nutritional indicators of survival for LA-NPC were selected to create a nomogram
predicting OS. The proposed nomogram resulted in more accurate prognostic prediction than 8th AJCC staging system.

Keywords: locoregionally advanced nasopharyngeal carcinoma, inflammatory biomarker, nutritional indicator, nomogram, overall

survival

Introduction
Nasopharyngeal carcinoma (NPC) is a malignant tumor in the head and neck, whose incidence has a distinct geogra-
phical distribution, mainly in east and Southeast Asia.' There were about 133,354 new cases and 80,008 deaths of NPC
worldwide in 2020.% Due to the concealment of early symptoms of NPC, up to 80% of patients with locally advanced
NPC (LA-NPC) were newly diagnosed in endemic areas, with a 5-year overall survival (OS) of 68.9-78.6%.>
Concurrent chemoradiotherapy (CCRT) is the core of the treatment for patients with LA-NPC, and the addition of
induction chemotherapy (IC) or adjuvant chemotherapy (AC) to CCRT is controversial.® ® Therefore, the identification of
patients who might profit from IC or AC remains a challenge.

Currently, the prognosis and treatment plan options of NPC patients are mainly according to the tumor—-node—
metastasis (TNM) staging system of the Union of International Cancer Control and the American Joint Committee on
Cancer (UICC/AJCC) 8th edition. However, patients with LA-NPC have significantly different survival outcomes at the
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same stage on account of the inherent heterogeneity of the organism. Therefore, an increasing number of approaches
have been used to explore functional biomarkers that can improve the prognosis prediction of nasopharyngeal carcinoma.
Recently, a great deal of emphasis has been dedicated to the role of nutrition and inflammatory status in the growth,
biological aggressiveness and spread of different types of cancer.” ' Several inflammatory biomarkers, such as platelet-
to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio (NLR) and lymphocyte—monocyte ratio (LMR), have been
demonstrated to be associated with the prognosis of various cancers.'” '® Nutritional indicators, such as prognostic
nutritional index (PNI), lactate dehydrogenase-to-albumin ratio (LAR) were suggested as effective prognostic factors of
NPC.'”'® The prognostic value of these biomarkers for NPC remains inconclusive. In the majority of studies concerning
inflammatory predictors, only one of these biomarkers was analyzed without considering the others, and inflammatory
factors were not analyzed in combination with nutritional indicators.

Epstein-Barr virus (EBV) DNA, an established biomarker, is associated with prognosis in patients with NPC, which
can direct the choice of treatment options.'® ** It has been established that pre-treatment EBV DNA load can improve
TNM staging.*** The aim of this study was to establish a nomogram based on inflammatory biomarkers, nutritional
indicators and pre-treatment EBV DNA to predict individual prognosis of patients with LA-NPC and provide
a framework for individualized treatment.

Materials and Methods

Participants and Data Collection

Patients were identified from a retrospective database between January 2010 and December 2017. The inclusion criteria
of patients were as follows: (a) age at diagnosis ranged from 18 to 65 years; (b) histopathology confirmed NPC; (¢)
restaged to stage III or IVA according to the tumor—node—metastasis (TNM) staging system of the Union of International
Cancer Control and the American Joint Committee on Cancer (UICC/AJCC) 8th edition; (d) received concurrent
chemoradiotherapy (CCRT) with or without induction chemotherapy (IC) or adjuvant chemotherapy (AC). The exclusion
criteria were as follows: (a) double or multiple cancers at diagnosis; (b) with missing values in relevant predictors or
follow-up data. Ultimately, a total of 1304 patients were enrolled in the study. The research protocol was approved by the
Medical Ethics Committee of the Affiliated Cancer Hospital of Guangxi Medical University (IRB approval number:
LW2022052) and no additional patient informed consent that was specific to this study was required given its retro-
spective nature. The study was performed in accordance with the ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments.

Demographic and clinical data were collected, including age, gender, T stage, N stage and treatment regimen. The
hematology specimens were gathered within 1 week before treatment to acquire inflammatory biomarkers, nutritional
indicators and pre-treatment Epstein—Barr Virus (EBV) DNA. EBV genomic BamHI-W fragment region was amplified
using a real-time quantitative polymerase-chain reaction technique to determine EBV pre-processed DNA loading (pre-
EBV DNA). The results were displayed as the number of copies of EBV genome per milliliter of plasma. The calculation
formulas of inflammatory biomarkers and nutritional indicators were as follows:

PLR (platelet-to-lymphocyte ratio) = platelet count (10°/L)/lymphocyte count (10°/L);

NLR (neutrophil-to-lymphocyte ratio) = neutrophil count (10°/L)/lymphocyte count (10°/L);

LMR (lymphocyte-to-monocyte ratio) = lymphocyte count (10°/L)/monocyte count (10°/L);

LAR (lactate dehydrogenase-to-albumin ratio) = lactate dehydrogenase (U/L)/serum albumin (g/L);

PNI (prognostic nutritional index) = serum albumin (g/L) + 5 x 10~° x lymphocyte count (10°/L).

Treatment and Follow-Up

All the patients acquired radical intensity modulated radiation therapy with 6 megavoltage photons for 6—7 weeks. The
cumulative radiation doses were 70 Gray or greater to the primary tumor and 60-70 Gray to the involved neck area. All
potential sites of local infiltration and bilateral cervical lymphatics were irradiated to 54 Gray or greater. Chemotherapy
was cisplatin-based and repeated every 3 weeks for 2-3 cycles depending on patient tolerance. The concurrent
chemotherapy regimen was cisplatin delivered by either 40 mg/m? per week or one administration of 100 mg/m?
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every three weeks. The induction chemotherapy (IC) was TPF regimen (consisting of docetaxel [1 day of 60 mg/m?],
cisplatin [1 day of 60 mg/mz] and S5-fluorouracil [600 mg/mz, by 120 hours of continuous intravenous infusion]) or GP
regimen (consisting of gemcitabine [1000 mg/m?® on days 1 and 8], cisplatin [1 day of 60 mg/m?]). The adjuvant
chemotherapy (AC) was PF regimen (cisplatin 80 mg/m” and 5-fluorouracil 750 mg/m? for 96 hours continuously).

Survival data were collected by follow-up. Patients were requested to reexamination every 3 months for the first year
after treatment, every 6 months in next 4 years, and once a year after that. The primary outcomes of interest were overall
survival (OS), defined as the period from the date of diagnosis to death in any case or last visit.

Statistical Analysis

The population was randomly divided into a training cohort and a validation cohort with a ratio of 3:2 (caret in R, version
6.0-90). Continuous variables were reported as medians with interquartile ranges (IQRs), and classification or grade
variables were reported as whole numbers and proportions. Mann—Whitney U-tests were used for continuous variables,
and pearson’s chi-square tests were applied to compare the classified variables and the constituent ratio of grade
variables. Continuous variables were converted into binary variables according to cut-off values obtained through
survival receiver operating characteristic (survivalROC) curve analysis. Predictors with P-values <0.1 in the univariate
cox analysis and clinical importance variables were included in the multivariate Cox analysis. Multifactorial Cox
proportional hazards model analysis was used to calculate hazard ratios (HRs) and 95% confidence intervals (CIs),
and to identify factors, where P < 0.05.

Significant independent prognostic factors and clinically important variables were incorporated in the nomogram to
predict the probability of 3-year and 5-year OS rates (rms in R, version 6.2—0). The model performance was assessed by
the predictive accuracy of individual outcomes (discriminating ability), the accuracy of point estimates of the survival
function (calibration) and by clinical usefulness. The discriminating ability of the nomogram was estimated using the
Harrell’s C-index. The calibration curves quantified the prediction accuracy of nomogram measured by bootstrap
verification with 1000 resamples. Decision curve analysis was used to evaluate the net benefit of the predictive model
(ggDCA in R, version 1.2). The risk scores of patients were calculated via nomogram, and patients were divided into
low-risk and high-risk groups based on the cut-off value acquired by survival ROC. The Kaplan—Meier method was used
to analyze different groups, and the Log-rank test was devoted to examine the difference between survival curves.

All statistical analysis steps were performed in R, version 4.0.3 (http://www.r-project.org/). All P values were

bilateral, and P < 0.05 was considered statistically significant in all analyses.

Results

Patient Characteristics
A total of 1304 patients were enrolled in the study and randomly assigned to a 3:2 ratio of 784 in the training cohort and
520 in the validation cohort (Table 1). In the total population, the median patient age was 46 years (IQR, 38-53 years),
and 74.31% (969 of 1304) of the patients were male. According to the 8th AJCC/UICC staging system, there were 30
(2.30%) in T1, 401 (30.75%) in T2, 530 (40.64%) in T3 and 343 (26.30%) in T4. There were 27 (2.07%) in NO, 301
(23.08%) in N1, 675 (51.76%) in N2 and 301 (23.08%) in N3. Most patients received CCRT+IC/AC (57.67% [752 of
1304]). The median values of PLR, NLR, LAR, LMR and PNI were 144.91 (IQR, 112.10-189.04), 2.22 (IQR, 1.70-
2.94), 4.17 (IQR, 3.62-4.91), 4.23 (IQR, 3.21-5.43), 51.90 (IQR, 48.20-55.50). The baseline data of the training cohort
and validation cohort were balanced.

At a median follow-up of 67 months (range, 2—132 months), 30.5% (398 of 1304) of the patients had died. The
3-year, and 5-year OS percentages were 85.7% and 75.3%, respectively.

Factors Associated with OS in the Training Cohort

As per the survival ROC curves in the training cohort, the optimal cut-off values for age, PLR, NLR, LMR, LAR and
PNI were identified to be 47 years, 157.14, 2.75, 9.83, 3.67 and 50.95, respectively (Supplementary Figure). Pre-
treatment EBV DNA was classified into a high- and low-risk group based on a detectable/undetectable cut-off value of
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Table | Patients’ Characteristics

Characteristics Total Training Cohort Validation Cohort P
(n=1304) (n =784) (n = 520)
Age (median [IQR]) 46 [38, 53] 46 [38, 52] 46 [38, 53] 0.987
Gender (%)
Female 335 (25.69) 204 (26.02) 131 (25.19) 0.787
Male 969 (74.31) 580 (73.98) 389 (74.81)
EBV DNA (%)
<5000 694 (53.22) 433 (55.23) 261 (50.19) 0.084
25000 610 (46.78) 351 (44.77) 259 (49.81)
T (%)
TI 30 (2.30) 18 (2.30) 12 (2.31) 0811
T2 401 (30.75) 242 (30.87) 159 (30.58)
T3 530 (40.64) 325 (41.45) 205 (39.42)
T4 343 (26.30) 199 (25.38) 144 (27.69)
N (%)
NO 27 (2.07) 20 (2.55) 7 (1.35) 0.483
NI 301 (23.08) 183 (23.34) 118 (22.69)
N2 675 (51.76) 400 (51.02) 275 (52.88)
N3 301 (23.08) 181 (23.09) 120 (23.08)
TNM (%)
Stage IlI 717 (54.98) 439 (55.99) 278 (53.46) 0.399
Stage IVA 587 (45.02) 345 (44.01) 242 (46.54)
Treatment (%)
CCRT 552 (42.33) 342 (43.62) 210 (40.38) 0.271
CCRT+IC/AC 752 (57.67) 442 (56.38) 310 (59.62)
PLR (median [IQR]) 14491 [112.10, 189.04] 145.47 [113.65, 188.58] 143.50 [108.93, 190.52] 0.484
NLR (median [IQR]) 2.22 [1.70, 2.94] 2.25 [1.72, 2.96] 2.19 [1.64, 2.80] 0.123
LAR (median [IQR]) 4.17 [3.62, 4.91] 4.19 [3.59, 4.88] 4.14 [3.65, 4.95] 0.520
LMR (median [IQR]) 423 [3.21, 5.43] 4.20 [3.18, 5.35] 4.34 [3.28, 5.56] 0.138
PNI (median [IQR]) 51.90 [48.20, 55.50] 51.85 [48.15, 55.51] 52.05 [48.35, 55.41] 0.995

Abbreviations: CCRT, concurrent chemoradiotherapy; IC, induction chemotherapy; AC, adjuvant chemotherapy; PLR, platelet-to-lymphocyte
ratio; NLR, neutrophil-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; LAR, lactic dehydrogenase-to-albumin ratio; PNI, prognostic
nutritional index; IQR, interquartile range.

5000 copies/mL defined by the laboratory. Established risk factors, as well as clinically important demographic and
tumor characteristics, were selected as candidate variables for predictive models. Multivariable cox regression analysis
identified the following variables independently associated with OS (Table 2): age (HR, 1.48; 95% CI, 1.13-1.94; P =
0.004), gender (HR, 1.47; 95% CI, 1.07-2.03; P = 0.019), EBV DNA (HR, 2.42; 95% CI, 1.83-3.21; P < 0.001), NLR
(HR, 1.40; 95% CI, 1.03-1.90; P = 0.030), LMR (HR, 2.16; 95% CI, 1.10-4.24; P = 0.026), LAR (HR, 1.49; 95% ClI,
1.06-2.09; P = 0.022) and PNI (HR, 0.71; 95% CI, 0.53-0.95; P = 0.021).

Nomogram and Model Performance
The nomogram to predict the OS of the patients with LA-NPC is shown in Figure 1. The nomogram to predict OS was
created based on the following prognostic factors: age (<47 or >47 years), gender (female or male), EBV DNA (<5000 or
>5000 copies/mL), T stage (T1, T2, T3, or T4), N stage (NO, N1, N2 or N3), NLR (<2.75 or >2.75), LMR (<9.83 or
>9.83), LAR (<3.67 or >3.67) and PNI (<50.95 or >50.95). Points were assigned to each variable based on its
contribution to the outcome event. Higher total points according to the sum of the allocated points for each factor in
the nomogram were associated with a worse prognosis.

The discriminative ability of the nomogram for OS was assessed using the C-index (Table 3). The C-indexes for
predicting OS in the nomogram were 0.717 in the training cohort and 0.688 in the validation cohort, which is higher than
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Table 2 Univariable and Multivariable Cox Regression Analysis in the Training Cohort

Characteristics Univariable Cox Analysis Multivariable Cox Analysis
HR [95% CI] P HR [95% CI] P

Age

<47 Reference Reference

>47 1.74 [1.34-2.26] <0.001 1.48 [1.13-1.94] 0.004
Gender

Female Reference Reference

Male 1.29 [0.95-1.76] 0.103 1.47 [1.07-2.03] 0.019
EBV DNA

<5000 Reference Reference

25000 2.82 [2.14-3.72] <0.001 242 [1.83-3.21] <0.001
T

Tl Reference Reference

T2 2.89 [0.40-20.90] 0.293 2.47 [0.34-17.92] 0.373

T3 3.92 [0.55-28.18] 0.174 3.40 [0.47-24.67] 0.225

T4 7.03 [0.98-50.45] 0.053 5.05 [0.69-36.77] 0.110
N

NO Reference Reference

NI 1.81 [0.56-5.80] 0.320 1.64 [0.51-5.29] 0.404

N2 1.44 [0.46—4.53] 0.535 1.68 [0.53-5.34] 0.379

N3 2.47 [0.78-7.86] 0.125 2.71 [0.84-8.76] 0.095
TNM

Stage llI Reference —_—

Stage IVA 2.19 [1.68-2.86] <0.001
Treatment

CCRT Reference Reference

CCRT+IC/AC 1.15 [0.89-1.50] 0.292 0.89 [0.67-1.18] 0.430
PLR

<I157.14 Reference Reference

>|57.14 1.58 [1.22-2.05] 0.001 1.19 [0.88-1.61] 0.254
NLR

<275 Reference Reference

>2.75 1.94 [1.48-2.53] <0.001 1.40 [1.03-1.90] 0.030
LMR

<9.83 Reference Reference

>9.83 2.24 [1.15-4.36] 0.018 2.16 [1.10-4.24] 0.026
LAR

<3.67 Reference Reference

>3.67 1.92 [1.38-2.66] <0.001 1.49 [1.06-2.09] 0.022
PNI

<50.95 Reference Reference

>50.95 0.54 [0.41-0.70] <0.001 0.71 [0.53-0.95] 0.021

Abbreviations: CCRT, concurrent chemoradiotherapy; IC, induction chemotherapy; AC, adjuvant chemotherapy; PLR, platelet-to-lymphocyte
ratio; NLR, neutrophil-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; LAR, lactic dehydrogenase-to-albumin ratio; PNI, prognostic
nutritional index; HR, hazard ratio; Cl, confidence interval.

8th TNM system (0.602 in the training cohort and 0.599 in the validation cohort). To further estimate the discriminative
ability of the nomogram, the predicted probability of OS was then sketched as Kaplan—Meier curves (Figure 2). The risk
stratification was established in the OS nomogram of the training and validation cohort, divided into low-risk and high-
risk groups based on a cut-off value of 200 points (Supplementary Figure). Patients in the high-risk group had

a substantially worse outcome compared with patients in the low-risk group (P < 0.0001).

Journal of Inflammation Research 2022:15 hetps: 2975

Dove:


https://www.dovepress.com/get_supplementary_file.php?f=366299.docx
https://www.dovepress.com
https://www.dovepress.com

Zhao et al Dove

) q 1IO 210 3|0 410 SI(] 610 TIO 810 910 1 [?0
POIntS N S N S N N N N N N N N N N A N S [ N N N N N N AN N N N S N N S S _——
=47
Age
A7 Male
Gender
Female 25(?00
EBVDNA [
<5000 TF T4
T | T '
Al l\p N|3 T3
N | T
NO =275 N2
NLR
275 >9]83
LMR
<983 >3 67
LAR
£3.67 <5095
PNI
>50.95
Total Points L e e e e e
0 50 100 150 200 250 300 350 400

Linear Predictor L L L DL L | T T ]
. 2 15 41 05 0 05 1 15 2 25
3-year OS probability | T .
. 0.9 0.8 0.7 06050403
5-year OS probability T T — T T T T T
0.9 0.8 07 0605040302 0.1

Figure | OS nomogram in the training cohort.

Notes: The line segment corresponding to each variable is marked with a scale, which represents the range of possible values of the variable and draws a vertical line
upward to get the corresponding score. Add all the variables to get the total score and draw a vertical line downward to get the probability of survival of OS at 3 or 5 years.
Abbreviations: OS, overall survival; NLR, neutrophil-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; LAR, lactic dehydrogenase-to-albumin ratio; PNI,
prognostic nutritional index.

Similarly, there were significant differences in the OS probability between stage III and stage IVA patients in the 8th
TNM system (P < 0.0001).

The accuracy of the nomogram and potential overfit were evaluated by bootstrap validation with 1000 resamples. The
calibration plots for the prediction of 3- and 5-year OS are displayed in Figure 3. The calibration curve diagrams
demonstrated that the predicted probabilities were generally consistent with the actual probabilities.

The decision curve analysis was applied to render the clinical validity of the nomogram, which revealed that the
nomogram in predicting OS had a higher net benefit than the 8th TNM staging system (Figure 4).

Discussion

In the current study, we constructed a nomogram for OS in patients with locally advanced nasopharyngeal carcinoma,
combined clinical features and experimental factors, which was able to stratify high-risk and low-risk groups. It
outperformed the overall staging of the eighth edition of the AJCC staging system on both the training and validation
cohorts.

According to the 2020 National Comprehensive Cancer Network (NCCN) guidelines, the recommended treatment for
LANPC is induction chemotherapy plus concurrent chemoradiotherapy (IC+CCRT) or concurrent chemoradiotherapy
with adjuvant chemotherapy (CCRT+AC) as level 2A evidence, and CCRT as level 2B evidence.® However, not all
patients with LANPC who received CCRT would benefit from induction chemotherapy or adjuvant chemotherapy.’-*>°
Therefore, risk stratification of patients with LANPC and interventions in the high-risk group may improve prognosis.

Table 3 Comparison of the C-Index of Nomogram and TNM Staging System

Variables Training Cohort Validation Cohort

C-Index 95% ClI C-Index 95% ClI
TNM stage 0.602 0.569-0.635 0.599 0.559-0.637
Nomogram 0.717 0.751-0.684 0.688 0.646-0.731

Abbreviation: Cl, confidence interval.
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Figure 2 Kaplan—Meier curves demonstrating OS in patients of LA-NPC.

Notes: Kaplan—Meier survival curves for OS of the training cohort (A and B) and validation cohort (C and D) in different models. The nomogram was divided into a high-
risk group and a low-risk group comparison (A and C); AJCC/UICC 8th staging system was divided into stage Ill and stage IVA comparisons (B and D).
Abbreviations: OS, overall survival; LA-NPC, locoregionally advanced nasopharyngeal carcinoma.

The current staging of NPC patients is mainly the 8th edition of AJCC, and age, gender, and EBVDNA have also
been confirmed to be associated with prognosis. It demonstrated that advanced age was a risk factor for prognosis, and
male had a worse prognosis than female.”’*® Plasma EBV DNA has also been proved as a valuable biomarker for
NPC.? To personalize the prognosis of patients with NPC, inflammatory and nutritional indicators are gradually being
explored, such as PLR, NLR, LMR, LAR, PNI.

It is known that inflammation is implicated with the development and progression of cancer, including promotion, cell
transformation, survival, proliferation, angiogenesis, invasion and metastasis.®® Inflammation can be assessed by
calculating changes in different clinical blood count parameters, such as white blood cells, platelets, neutrophils,
lymphocytes, monocytes and so on.’' Jiang et al** demonstrated that NLR is an independent prognostic indicator for
0S, PFS, and DMFS in patients with NPC. Lu et al** found that LMR was significantly associated with a relatively short
OS in NPC. Our study shows that inflammatory biomarkers (such as NLR and LMR) have a strong survival predictive
power in NPC patients.
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Figure 3 Calibration curve graphs for nomograms of OS.

Notes: Calibration curve graphs to predict the 3 and 5-year OS of the nomogram in the training cohort (A and B) and validation cohort (C and D). Nomogram-estimated
OS were drawn on the abscissa; the observed OS were drawn on the ordinate. The diagonal representing the predicted probability was equal to the actual probability. The
closer the nomogram curve is to the diagonal line, the more closely the predicted probability matches the actual probability.

Abbreviation: OS, overall survival.

Nutrition is an important aspect of cancer management, which determines the patient’s functional status, tolerance to
therapeutic interventions and overall prognosis.>* PNI, an indicator of nutritional status, has been confirmed to have an
important predictive value for metastasis and mortality in patients with NPC by Du et al'’ Similarly, LAR, as an index
that can respond to both nutritional status and tumor burden, was shown to be a valuable independent factor in NPC by
Peng et al'® In our study, these inflammatory and nutritional indicators were also observed to be independently related to
the overall survival of patients with NPC.

Nomograms, which generate individual probabilities of clinical events by integrating different prognostic and

determinant variables, are more accurate than traditional staging. In addition, nomograms maximize the translation of
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Figure 4 Decision curves of nomogram and 8th TNM staging system.

Notes: Decision curves to predict the 3 and 5-year overall survival in the training cohort (A and B) and validation cohort (C and D). The x-axis was determined by the
threshold probability, at which the harm of false-positive intervention exceeded the harm of a false-negative non-intervention, and thus an intervention was triggered. The
y-axis was a net benefit, which was the relative benefit derived from the proportion of true-positive results subtracted from the proportion of false-positive results weighted
by a ratio of threshold probabilities. Under the same probability, the clinical usefulness was better when the net benefit was higher.

complex regression equations into graphs, and the results of predictive models are more readable for patient assessment.
Therefore, we established a nomogram in terms of pre-treatment clinical factors, EBV DNA, NLR, LMR, LAR and PNI,
which enabled more accurate prognostic prediction for patients with LANPC and risk stratification to provide basis for
individualized treatment plans.

There are several limitations of this study. First, this nomogram is only internally validated, and a large number of
multicenter external validations are needed. Second, due to the nature of retrospective studies, selection bias may occur
because patients are included only when they meet specific selection criteria. Third, there is no consensus on the
expression of EBV DNA in plasma. Fourth, each biomarker will fluctuate with the state of the body and treatment, and
this study only explored the relationship between inflammatory and nutritional indicators and prognosis before treatment.
However, which of these markers before, after or during treatment were more valuable for prognosis is worthy of further
discussion, which could be the direction of our future study. Furthermore, the chemokine and cytokine analyses were

absent in the study because they were not routinely done in clinical practice. Besides, in order to explore the precision
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treatment regimen, we included stage 11l and IVA patients in the nomogram construction, which may be heterogeneity in
the exploration process. Finally, this study focused on the first diagnosis and treatment of LA-NPC, and in no way
explored the impact of its salvage treatment on overall survival.

Conclusion

Nomogram based on inflammatory and nutritional indicators can be applied as a clinically personalized tool to predict OS
in patients with locally advanced nasopharyngeal carcinoma, offering reliable prognostic information and treatment
strategies for patients in tiered management to obtain the maximum survival benefit.
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