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Abstract
Purpose  To explore the influence of circulating lymphocyte subsets, serum markers, clinical factors, and their 
impact on overall survival (OS) in locally advanced nasopharyngeal carcinoma (LA-NPC). Additionally, to construct a 
nomogram predicting OS for LA-NPC patients using independent prognostic factors.

Methods  A total of 530 patients with LA-NPC were included in this study. In the training cohort, Cox regression 
analysis was utilized to identify independent prognostic factors, which were then integrated into the nomogram. The 
concordance index (C-index) was calculated for both training and validation cohorts. Schoenfeld residual analysis, 
calibration curves, and decision curve analysis (DCA) were employed to evaluate the nomogram. Kaplan-Meier 
methods was performed based on risk stratification using the nomogram.

Results  A total of 530 LA-NPC patients were included. Multivariate Cox regression analysis revealed that the 
circulating CD8+T cell, platelet-to-lymphocyte ratio (PLR), lactate dehydrogenase (LDH), albumin (ALB), gender, and 
clinical stage were independent prognostic factors for LA-NPC (p < 0.05). Schoenfeld residual analysis indicated overall 
satisfaction of the proportional hazards assumption for the Cox regression model. The C-index of the nomogram was 
0.724 (95% CI: 0.669–0.779) for the training cohort and 0.718 (95% CI: 0.636-0.800) for the validation cohort. Calibration 
curves demonstrated good correlation between the model and actual survival outcomes. DCA confirmed the clinical 
utility enhancement of the nomogram over the TNM staging system. Significant differences were observed in OS 
among different risk stratifications.

Conclusion  Circulating CD8+ T cell, PLR, LDH, ALB, gender and clinical stage are independent prognostic factors for 
LA-NPC. The nomogram and risk stratification constructed in this study effectively predict OS in LA-NPC.
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Introduction
Nasopharyngeal carcinoma (NPC) is a common malig-
nant tumor of the nasopharynx, particularly prevalent in 
East Asia and Southeast Asia, with the highest incidence 
rates in Southern China [1, 2]. Due to its unique biologi-
cal and anatomical characteristics, early symptoms and 
signs of NPC are often subtle, leading many patients to 
be diagnosed at an advanced stage when they are first 
diagnosed. Locally advanced NPC (LA-NPC) is defined 
at stage III or IVa. Platinum-based concurrent chemo-
radiotherapy (CCRT) combined with induction chemo-
therapy (IC) or adjuvant chemotherapy (AC) has become 
the standard treatment modality for LA-NPC [3–5]. With 
the advent of intensity-modulated radiotherapy (IMRT), 
the survival rates of LA-NPC patients have significantly 
improved. However, recurrence, metastasis, or mortal-
ity still occur in some patients [6]. Currently, clinicians 
primarily rely on the TNM staging system to guide treat-
ment decisions for NPC patients. However, the TNM 
system primarily reflects the anatomical characteristics 
of the tumor at a macroscopic level and may not finely 
distinguish high-risk prognostic groups within LA-NPC 
patients. Predictive models developed prior to treatment 
hold promise in identifying patients with poor progno-
ses, thereby guiding clinicians in making individualized 
treatment decisions and ultimately benefiting patients.

The occurrence and progression of NPC are closely 
associated with tumor cell immune escape mecha-
nisms [7]. Non-keratinizing squamous cell carcinoma 
(NK-NPC) accounts for over 95% of endemic NPC and 
is widely believed to be associated with Epstein-Barr 
virus (EBV) infection1. Studies have shown that EBV-
induced LMP1 and IFN-γ pathways jointly regulate high 
expression of PD-L1 in tumor tissues of NPC patients, 
accompanied by strong lymphocyte infiltration [8]. This 
suggests that immunotherapy is a promising treatment 
modality for NPC. Currently, tumor immunotherapy is 
rapidly advancing and being applied in clinical practice, 
aiming to stimulate the body’s immune system to control 
tumors. Clinical studies such as CAPTAIN-1st [9] and 
JUPITER-02 [10] have demonstrated the potential ben-
efits of immunotherapy for more NPC patients, although 
specific biomarkers are needed to identify potential ben-
eficiaries. CD8+ T cells are crucial immune cells respon-
sible for killing tumor cells [11]. Circulating immune 
cells can be measured in peripheral blood, making them 
easily accessible in clinical practice. Some studies have 
indicated that circulating immune cells are prognostic 
factors for NPC [12–14], yet they have been less system-
atically integrated into comprehensive clinical prognostic 
models.

Recently, serum inflammatory markers have been con-
sidered to be associated with the prognosis of various 
cancers [15–17]. Elevated levels of lactate dehydrogenase 

(LDH) and alkaline phosphatase (ALP) have been con-
firmed as tumor risk factors and widely used in prognos-
tic prediction [9, 18–20]. Albumin (ALB), as a nutritional 
marker, may also reflect the prognosis of patients, as 
nutritional deficiency can lead to poor outcomes [21]. 
A nomogram for predicting overall survival (OS) in LA-
NPC was constructed, and further risk stratification of 
patients was performed, aiming to provide a basis for 
personalized treatment of NPC.

Materials and methods
Study population
LA-NPC patients without distant metastasis, admitted 
to the Guangxi Medical University Cancer Hospital from 
2010 to 2014, were included in this study. Inclusion cri-
teria were as follows: (1) Pathologically confirmed diag-
nosis of NPC. (2) Retrospective staging according to the 
8th edition of the American Joint Committee on Cancer 
(AJCC) staging system, classified as stage III to IVa. (3) 
No previous history of chemotherapy or radiotherapy; 
(4) patients received CCRT with or without IC and AC 
after diagnosis of NPC. (4) Generally good condition 
(karnofsky performance status score ≥ 70). (5) Complete 
clinical data available. Exclusion criteria were as follows: 
(1) Severe infection or other severe medical conditions 
that might affect survival. (2) Immunological disorders or 
recent use of medications that might affect immune func-
tion. (3) Presence of other malignant tumors. This study 
was retrospective in nature, and all patient data were 
anonymized, thereby exempting the need for informed 
consent.

Observational parameters and follow-up
Baseline data collected included gender, age, smoking 
history, TNM stage, percentages of serum circulating 
lymphocyte subpopulations, complete blood count, LDH, 
ALP, ALB, pathological classifications (the 5th edition of 
the WHO classification), treatment modalities, radiation 
doses. Inflammation biomarkers were calculated accord-
ing to the following formula:

	

Neutrophil-to-Lymphocyte ratio (NLR)
= neutrophil count(109/L)
/lymphocyte count(109/L);

	

Platelet-to-Lymphocyte ratio (PLR)
= platelet count(109/L)
/lymphocyte count(109/L);

	

Lymphocyte-to-Monocyte ratio (LMR)
= lymphocyte count(109/L)
/monocyte count(109/L);
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Systemic Immune-Inflammation Index (SII)
= platelet count(109/L)
∗ neutrophil count (109/L)
/lymphocyte count (109/L);

	

Systemic Inflammatory Response Index (SIRI)
= emmonocyte count(109/L)
∗ neutrophil count
/lymphocyte count(109/L).

The endpoint event was OS, defined as the time from the 
date of diagnosis of NPC until the date of death from any 
cause. Follow-up was conducted via telephone calls, out-
patient visits, and hospital re-examinations. Within the 
first 2 years after treatment, follow-up occurred every 3 
months; from the 3rd to the 4th year, follow-up was con-
ducted every 6 months, and thereafter, annually.

Treatment methods
All patients received CCRT with or without induction 
or adjuvant chemotherapy. Target delineation for radio-
therapy target areas and organs at risk followed the 
guidelines of International Commission on Radiation 
Units and Measurements (ICRU) Reports 50 and 62 and 
was reviewed by at least two associate chief radiation 
oncologists. Prescription doses for target areas were as 
follows: GTVnx received 69.0–75.2 Gy (30–33 fractions), 
GTVnd or CTVnd received 60.0–73.92 Gy (30–33 frac-
tions), CTV1 received 60.0–64.0  Gy (30–32 fractions), 
and CTV2 received 54–57.6 Gy (30–32 fractions). Che-
motherapy regimens included TP (docetaxel 75 mg/m2 
on day 1; cisplatin 75 mg/m2 on day 1), PF (cisplatin 80 
mg/m2 on days 1–3; fluorouracil 750 mg/m2 continuous 
intravenous infusion over 120 h), and TPF (docetaxel 60 
mg/m2 on day 1; cisplatin 60 mg/m2 on day 1; fluorouracil 
600 mg/m2 continuous intravenous infusion over 120 h) 
administered every 3 weeks for 1–4 cycles for induction 
and adjuvant chemotherapy. Concurrent chemotherapy 
consisted of cisplatin (100 mg/m2 on days 1–3), carbopla-
tin (300 mg/m2 on day 1), or nedaplatin (100 mg/m2 on 
days 1–3) every 3 weeks for 1–3 cycles.

Statistical analysis
Age was dichotomized using the median age as the cut-
off value. Continuous laboratory variables were cat-
egorized into binary variables using the X-tile software 
(Chicago, Rim Laboratory) to determine the optimal 
cut-off value via enumeration method. Patients were 
randomly divided into training and validation cohorts 
at a ratio of 7:3 using simple random sampling. Baseline 
characteristics were compared using the chi-square test. 
Statistical analyses were performed using SPSS 25 for 
Windows (SPSS, Chicago, IL) software. In the training 

cohort, univariate and multivariate Cox regression analy-
sis were used to select independent prognostic factors, 
with multicategorical unordered variables set as dummy 
variables. Variance inflation factor (VIF) was calculated 
to assess multicollinearity in the multivariate Cox regres-
sion model. The proportional hazards assumption in the 
multivariate Cox regression analysis based on indepen-
dent prognostic factors was assessed using the schoen-
feld residual test. The Kaplan-Meier method was used to 
calculate survival rates and plot survival curves, and dif-
ferences in survival rates were evaluated using the Log-
rank test. Median follow-up time was calculated using 
the reverse Kaplan-Meier method. Independent prognos-
tic factors were incorporated into the nomogram using R 
4.0.3 software. The concordance index (C-index) of the 
nomogram was calculated in both training and valida-
tion cohorts and compared with the TNM stage to assess 
model discrimination. Calibration curves were plotted to 
test the accuracy of the model, and decision curve analy-
sis (DCA) was performed to evaluate whether the nomo-
gram improved the clinical utility of the TNM stage. 
Total points of nomogram for each patients were calcu-
lated, then risk stratification was conducted using the 
X-tile software. Survival analysis was further performed 
for patients with different risks by the Kaplan-Meier 
method. P-values < 0.05 were considered statistically 
significant.

Results
Patient characteristics
A total of 530 LA-NPC patients were included in this 
study based on the inclusion and exclusion criteria. 
The median follow-up time for the entire cohort was 86 
months (range: 3-126 months). The 3-year, 5-year, and 
7-year overall survival rates (%) were 88.1%, 77.1%, and 
70.6%, respectively. Patients were randomly allocated to 
training cohort (n = 371) and validation cohort (n = 159), 
with baseline characteristics presented in Table 1. There 
were no statistically significant differences between the 
two cohorts in terms of age, gender, pathological type, 
serum markers, treatment modalities, or overall survival 
rates (p > 0.05).

Prognostic factor analysis
Prognostic analysis was conducted in the training cohort. 
Univariate Cox regression analysis indicated that gender, 
age, NLR, PLR, LMR, SII, SIRI, ALB, ALP, LDH, CD3+ 
T cells, CD8+ T cells, CD4/CD8 ratio, B cells, NK cells, 
and clinical stage were prognostic factors for LA-NPC 
patients (p < 0.05). However, smoking history, CD4+ T 
cells, T stage, N stage, and treatment modalities were not 
statistically significant in this study (p ≥ 0.05). Significant 
factors were included in the multivariate Cox regres-
sion model, which revealed that gender, PLR, ALB, LDH, 
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Table 1  Baseline characteristics of patients with LA-NPC in total cohort, training cohort and validation cohort
Clinical factors Parameter Total cohort Training cohort Validation cohort p-value

(N = 530) (N = 371) (N = 159)
Age(years) ≤ 46 286(54.0%) 194(52.3%) 92(57.9%) 0.238

>46 244(46.0%) 177(47.7%) 67(42.1%)
Gender male 398(75.1%) 278(74.9%) 120(75.5%) 0.895

female 132(24.9%) 93(25.1%) 39(24.5%)
Smoking No 351(66.2%) 244(65.8%) 107(67.3%) 0.733

Yes 179(33.8%) 127(34.2%) 52(32.7%)
NLR ≤ 2.8 381(71.9%) 266(71.7%) 115(72.3%) 0.883

> 2.8 149(28.1%) 105(28.3%) 44(27.7%)
PLR ≤ 151.6 299(56.4%) 213(57.4%) 86(54.1%) 0.479

> 151.6 231(43.6%) 158(42.6%) 73(45.9%)
LMR ≤ 2.9 84(15.8%) 61(16.4%) 23(14.5%) 0.568

> 2.9 446(84.2%) 310(83.6%) 136(85.5%)
SII ≤ 683.9 327(61.7%) 233(62.8%) 94(59.1%) 0.424

> 683.9 203(38.3%) 138(37.2%) 65(40.9%)
SIRI ≤ 2 465(87.7%) 327(88.1%) 138(86.8%) 0.665

> 2 65(12.3%) 44(11.9%) 21(13.2%)
ALB(g/L) ≤ 43.4 220(41.5%) 144(38.8%) 76(47.8%) 0.054

>43.4 310(58.5%) 227(61.2%) 83(52.2%)
ALP(U/L) ≤ 50 137(25.8%) 98(26.4%) 39(24.5%) 0.649

>50 393(74.2%) 273(73.6%) 120(75.5%)
LDH(U/L) ≤ 179 278(52.5%) 202(54.4%) 76(47.8%) 0.160

>179 252(47.5%) 169(45.6%) 83(52.2%)
CD3+T cell(%) ≤ 56.9 129(24.3%) 91(24.5%) 38(23.9%) 0.877

>56.9 401(75.7%) 280(75.5%) 121(76.1%)
CD4+T cell(%) ≤ 37.4 227(42.8%) 155(41.8%) 72(45.3%) 0.455

>37.4 303(57.2%) 216(58.2%) 87(54.7%)
CD8+T cell(%) ≤ 31.9 463(87.4%) 322(86.8%) 141(88.7%) 0.549

>31.9 67(12.6%) 49(13.2%) 18(11.3%)
CD4/CD8 
ratio

≤ 1.4 264(49.8%) 187(50.4%) 77(48.4%) 0.677
>1.4 266(50.2%) 184(49.6%) 82(51.6%)

CD19+ B cell(%) ≤ 9.5 326(61.5%) 233(62.8%) 93(58.5%) 0.350
>9.5 204(38.5%) 138(37.2%) 66(41.5%)

NK cell(%) ≤ 26.1 452(85.3%) 319(86.0%) 133(83.6%) 0.487
>26.1 78(14.7%) 52(14.0%) 26(16.4%)

Pathology K-NPC/basaloid SCC 63(11.9%) 43(11.6%) 20(12.6%) 0.747
NK-NPC 467(88.1%) 328(88.4%) 139(87.4%)

T stage T1 10(1.9%) 8(2.2%) 2(1.3%) 0.618
T2 108(20.4%) 79(21.3%) 29(18.2%)
T3 262(49.4%) 184(49.6%) 78(49.1%)
T4 150(28.3%) 100(27.0%) 50(31.4%)

N stage N0 12(2.3%) 7(1.9%) 5(3.1%) 0.124
N1 196(37.0%) 135(36.4%) 61(38.4%)
N2 272(51.3%) 187(50.4%) 85(53.5%)
N3 50(9.4%) 42(11.3%) 8(5.0%)

Clinical stage III 336(63.4%) 234(63.1%) 102(64.2%) 0.813
IV 194(36.6%) 137(36.9%) 57(35.8%)

Treatment CCRT 225(42.5%) 163(43.9%) 62(39.0%) 0.292
IC + CCRT 121(22.8%) 89(24.0%) 32(20.1%)
CCRT + AC 163(30.8%) 105(28.3%) 58(36.5%)
IC + CCRT + AC 21(4.0%) 14(3.8%) 7(4.4%)

Dead No 367(69.2%) 260(70.1%) 107(67.3%) 0.524
Yes 163(30.8%) 111(29.9%) 52(32.7%)
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percentage of CD8+ T cells, and clinical stage were inde-
pendent prognostic factors (p < 0.05), as shown in Table 2. 
Collinearity analysis showed that VIF for each indepen-
dent prognostic factor was < 5, indicating no significant 
multicollinearity. The Schoenfeld residual plot (Fig.  1) 
indicated that the multivariate Cox regression analy-
sis based on independent prognostic factors satisfied 
the proportional hazards assumption overall (p = 0.141). 
There were no time-dependent trends observed for each 
covariate in the model, all of which met the proportional 
hazards assumption (p > 0.05).

Establishment and validation of the nomogram
The independent prognostic factors were incorporated 
into the nomogram for predicting OS (Fig. 2). Similarly, 
we constructed a TNM staging model, which is cur-
rently the most widely used method for making treat-
ment decisions for NPC. The C-index of the nomogram 
in the training cohort and validation cohort were 0.724 
(95% CI: 0.669–0.779) and 0.718 (95% CI: 0.636-0.800), 
respectively, which were higher than the C-index of the 
TNM staging model in the training cohort (0.565, 95% 
CI: 0.520–0.610) and validation cohort (0.601, 95% CI: 
0.532–0.670). Calibration curves of the nomogram in the 
training and validation cohorts showed small deviations 
between predicted and actual results, indicating good 
calibration (Fig.  3A, B). DCA showed that the clinical 
utility of the nomogram in both the training and valida-
tion cohorts was higher than that of the TNM staging 
model (Fig. 3C, D).

Risk Stratification and Survival Analysis Using 
X-tile software, patients were stratified into low-risk 
(score ≤ 252.4), medium-risk (252.4 < score ≤ 316.9), and 
high-risk (score > 316.9) groups based on the nomogram 
scores. Kaplan-Meier curves showed that patients in 
the low-risk group had the best prognosis, while those 
in the high-risk group had the worst prognosis, in the 
overall population as well as in the training and valida-
tion cohorts (Fig. 4). The Log-rank test indicated signifi-
cant differences in survival among different risk groups 
in each cohorts (p < 0.0001). In the overall population, 
the 3-year, 5-year, and 7-year overall survival rates were 
95.4%, 89.0%, and 82.7% in the low-risk group, 81.5%, 
63.0%, and 59.0% in the medium-risk group, and 65.8%, 
41.1%, and 30.6% in the high-risk group, respectively.

Discussion
Currently, NPC is entering a new era where IMRT is the 
mainstay treatment, leading to improved local control 
of NPC. However, reducing recurrence and metastasis 
of LA-NPC has become a significant challenge. Relying 
solely on TNM stage is insufficient to distinguish the het-
erogeneity of LA-NPC patients, as individuals receiving 
the same treatment may still have different prognostic 

outcomes. A reliable prognostic model can guide clinical 
decisions and potentially enhance patient outcomes. We 
are the first to analyse the prediction of OS in LA-NPC 
by combining circulating CD8+ T cell percentage and 
inflammatory markers, which showed superior efficacy 
compared to TNM stag2 alone.

The immune system plays a crucial role in immune 
surveillance and destruction of cancer cells [22]. CD8+ T 
cells are pivotal immune cells for tumor killing, however, 
tumors expressing highly immunogenic neoantigens may 
still progress despite their presence [23]. Testing for cir-
culating lymphocyte subsets is cost-effective and con-
venient, yet studies on its prognostic role in NPC are 
limited. In this study, a high proportion of circulating 
CD8+ T cells was identified as an independent risk factor 
for OS in LA-NPC, possibly indicating CD8+ T cell dys-
function in these patients. CD8+CD28−T cells are senes-
cent T cells with immunosuppressive functions, activated 
under prolonged stimulation from inflammation, infec-
tion, and tumors [24]. Previous research has shown that 
untreated NPC patients have significantly higher periph-
eral blood CD8+CD28−T cell percentages than healthy 
individuals, and it is an independent risk factor for NPC 
[25]. Another study found similar results, with the per-
centage of CD8+CD28−T cells being higher in untreated 
or recurrent NPC patients compared to healthy individu-
als and those in complete remission [26]. Based on the 
above, we conclude that in patients with LA-NPC in the 
context of long-standing tumor and potential EBV infec-
tion, the increase in the percentage of CD8+T cells does 
not necessarily reflect an enhancement of the patients’ 
anti-tumor immune function. Instead, it is more likely 
indicative of immune suppression. Our study suggests 
that CD8+T cells can serve as a novel prognostic factor 
for LA-NPC, and immunotherapy targeting the rever-
sal of T cell dysfunction may be an effective treatment 
strategy.

Inflammation and immune responses are implicated 
in the initiation, promotion, and metastasis of tumors 
[27]. Numerous studies have indicated that inflamma-
tory markers such as NLR and PLR are prognostic factors 
for NPC [28, 29]. In our study, PLR > 151.6 emerged as an 
independent risk factor for OS in LA-NPC. Consistent 
with our research findings, a meta-analysis incorporat-
ing data from 9 studies revealed that an elevated PLR is 
significantly associated with poorer OS, PFS, and DMFS 
in patients with NPC. Furthermore, subgroup analysis 
suggests that regardless of sample size, cut-off values, 
and treatment modalities, elevated PLR predicts worse 
OS [29]. The definitive reasons for the prognostic impact 
of PLR remain unclear, but potential mechanisms may 
be multifaceted. Platelets are involved in several steps of 
tumor hematogenous metastasis. Platelet-derived extra-
cellular vesicles from patients with NPC transfer from 
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Characteristic Univariate Cox regression analysis Multivariate Cox regression analysis
HR (95% CI) p HR(95% CI) p

Gender 0.014 0.002
  Male Reference Reference
  Female 0.523(0.312–0.876) 0.414(0.240 ∼ 0.716)
Age(years) 0.041 0.954
  ≤ 46 Reference Reference
  >46 1.477(1.015–2.148) 1.012(0.672 ∼ 1.524)
Smoking 0.691 -
  No Reference -
  Yes 1.082(0.734 ∼ 1.595) -
NLR <0.001 0.403
  ≤ 2.8 Reference Reference
  >2.8 2.055(1.410 ∼ 2.996) 1.286(0.713 ∼ 2.317)
PLR <0.001 0.004
  ≤ 151.6 Reference Reference
  >151.6 1.999(1.370 ∼ 2.916) 2.026(1.255 ∼ 3.271)
  LMR 0.002 0.895
  ≤ 2.9 Reference Reference
  >2.9 0.506 (0.327 ∼ 0.782) 0.961(0.530 ∼ 1.741)
SII 0.001 0.396
  ≤ 683.9 Reference Reference
  >683.9 1.881(1.296 ∼ 2.731) 0.776(0.432 ∼ 1.394)
SIRI <0.001 0.279
  ≤ 2 Reference Reference
  >2 2.452(1.558 ∼ 3.858) 1.426(0.750 ∼ 2.713)
ALB(g/L) 0.024 0.004
  ≤ 43.4 Reference Reference
  >43.4 0.651 (0.448 ∼ 0.946) 0.556(0.372 ∼ 0.832)
ALP(U/L) 0.032 0.485
  ≤ 50 Reference Reference
  >50 1.682(1.045 ∼ 2.706) 1.197(0.723 ∼ 1.982)
LDH(U/L) <0.001 < 0.001
  ≤ 179 Reference Reference
  >179 2.547(1.728 ∼ 3.756) 2.457(1.644 ∼ 3.672)
CD3+T cell(%) 0.014 0.160
  ≤ 56.9 Reference Reference
  >56.9 0.609(0.410 ∼ 0.904) 0.684(0.402 ∼ 1.162)
CD4+T cell(%) 0.051 -
  ≤ 37.4 Reference -
  >37.4 0.690(0.476 ∼ 1.002) -
CD8+T cell(%) 0.002 < 0.001
  ≤ 31.9 Reference Reference
  >31.9 2.077(1.311 ∼ 3.292) 2.779(1.607 ∼ 4.808)
CD4/CD8 0.025 0.186
  ≤ 1.4 Reference Reference
  >1.4 0.647(0.442 ∼ 0.946) 0.750(0.490 ∼ 1.149)
CD19+ B cell (%) 0.031 0.646
  ≤ 9.5 Reference Reference
  >9.5 0.635(0.421 ∼ 0.959) 0.899(0.571 ∼ 1.415)
NK cell (%) 0.004 0.504
  ≤ 26.1 Reference Reference
  >26.1 1.935(1.239 ∼ 3.021) 1.224(0.677 ∼ 2.213)
Pathology 0.688 -

Table 2  Univariate and multivariable cox analysis of the risk fators for OS in the training cohort
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Fig. 1  Schoenfeld residuals plot. The regression coefficients of each independent prognostic factors in the multivariate Cox regression model fitted by 
the nomogram remain stable over time, hovering near the 0 line and exhibiting basic symmetry. The multivariate Cox model and all covariates satisfy the 
proportional hazards assumption (p ≥ 0.05)

 

Characteristic Univariate Cox regression analysis Multivariate Cox regression analysis
HR (95% CI) p HR(95% CI) p

K-NPC/basaloid SCC Reference -
NK-NPC 1.131(0.620 ∼ 2.061) -
T stage 0.060
  T1 0.865(0.267 ∼ 2.800) - -
  T2 0.489(0.277 ∼ 0.866) -
  T3 0.646(0.426 ∼ 0.979) -
  T4 Reference
N stage 0.154 -
  N0 0.516(0.120 ∼ 2.229) -
  N1 0.515(0.291 ∼ 0.913) -
  N2 0.642(0.378 ∼ 1.091) -
  N3 Reference
Clinical stage 0.001 0.006
  III Reference Reference
  IV 1.853(1.276 ∼ 2.690) 1.735(1.175 ∼ 2.561)
Treatment 0.277 -
  CCRT 1.230(0.445 ∼ 3.404) -
  IC + CCRT 1.130(0.394 ∼ 3.234) -
  CCRT + AC 0.711(0.269 ∼ 2.204) -
  IC + CCRT + AC Reference -

Table 2  (continued) 
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platelets to NPC tumor cells, inducing cell-to-cell com-
munication by upregulating ITGB3 expression, thus 
promoting NPC metastasis [30]. Lymphocytes also play 
crucial roles in tumor immunity. Hence, PLR may repre-
sent a balance between tumor promotion and anti-tumor 
immune response.

ALB is a commonly used clinical nutritional indi-
cator. Low levels of albumin can weaken the body’s 
immune defense mechanisms and activate DNA rep-
lication in tumor cells [31]. Our study also observed 
that low ALB levels are an independent risk factor 
for LA-NPC. This suggests that providing appropri-
ate nutritional support before treatment may improve 
prognosis. Additionally, we found that LDH > 179 U/L 
indicates a shorter OS. Due to the unique metabolic 
characteristics of tumors leading to abnormal enzyme 
synthesis in the body, serum enzymes may serve as 
prognostic markers for tumors. LDH is an enzyme 
in the glycolytic pathway, increased due to anaerobic 
release in malignant tumors [32]. Elevated LDH levels 
have been widely reported to indicate poor prognosis 
for various tumors [33–35]. In our study, being female 

was a favorable prognostic factor. Previous studies 
have suggested that females have a favorable OS in 
NPC patients [36–38]. Some studies also indicate that 
males are unfavorable for other prognostic endpoints 
such as distant metastasis, disease-free survival, and 
local control [39–41]. This suggests possible biologi-
cal differences in tumor behavior between female and 
male patients, perhaps related to hormonal influences. 
In our study, clinical stage emerged as an independent 
prognostic factor, whereas individual T and N stage 
did not. This may be attributed to our study cohort 
consisting predominantly of locally advanced patients, 
where isolated T or N stage may not effectively dis-
cern the specificity within these staged patients. Cer-
tain indicators such as NLR, LMR, and ALP have been 
shown by multiple studies to be prognostic factors 
for nasopharyngeal carcinoma (NPC). However, in 
our study, they did not emerge as independent prog-
nostic factors. This could be attributed to several rea-
sons: (1) Differences in follow-up time. Our study had 
a longer follow-up duration, with a median follow-
up time of 86 months. (2)The factors included in the 

Fig. 2  Nomogram for predicting OS in LA-NPC based on CD8+ T cell and PLR
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multivariable Cox regression analysis differed among 
studies, and our study encompassed a broad range of 
factors. (3) Different studies may employ varied meth-
ods for determining cut-off values for these indicators, 
which could impact their prognostic significance. (4) 
Selection of NPC patients at different stages. We spe-
cifically focused on LA-NPC patients. The inclusion of 
patients at different stages of NPC across studies may 
affect the prognostic relevance of these indicators.

In recent years, nomograms have been widely uti-
lized in tumor prognosis decision-making. In this 
study, we analyzed the impact of circulating immune 
cell subsets, inflammatory markers, and other serum 

and clinical prognostic factors on long-term survival 
in LA-NPC. We established a nomogram incorporat-
ing the percentages of CD8+T cells, PLR, ALB, LDH, 
gender, and clinical stage to further stratify prognos-
tic risks among LA-NPC patients. The nomogram we 
constructed encompasses a wide range of clinical and 
laboratory feature types, enabling the reflection of 
biological differences among different patients com-
prehensively. The C-index of our nomogram in the 
training and validation cohorts was 0.724 (95% CI: 
0.669–0.779) and 0.718 (95% CI: 0.636-0.800), indi-
cating good discrimination. Nomograms constructed 
using radiomics are also among the current hot topics. 

Fig. 3  Validation of the nomogram. Calibration curves for the 3, 5, and 7-year OS in the training (A) and validation cohorts (B) closely align with the stan-
dard curve, indicating good model accuracy. (C) and (D) depict decision curve analysis (DCA) for the training and validation cohorts, demonstrating that 
the nomogram provides more net benefit compared to the TNM staging alone in both cohorts
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A radiomics nomogram based on deep learning for 
predicting OS in LA-NPC achieved C-indexes of 
0.888 and 0.899 in the training and validation cohorts, 
respectively, surpassing ours [42]. However, radiomics 
data parameters are complex, making widespread clin-
ical application challenging. Our nomogram includes 
indicators that are easily detectable in clinical settings 
and are cost-effective to obtain, making it more conve-
nient for clinical use. A review article suggested that 
evaluating a nomogram not only involves examining 
the C-index for model discrimination but also consid-
ering calibration curves and clinical utility assessment 
[43]. Combining these evaluation metrics, our nomo-
gram demonstrates good predictive performance and 
clinical utility.

This study has several limitations. Firstly, it is a sin-
gle-center retrospective study, inevitably prone to 
patient selection bias. Secondly, further external data 
are needed to validate the practicality of our nomo-
gram. Thirdly, although EBV-DNA is considered to 
have a significant impact on the prognosis of NPC, 
we did not include EBV-DNA as a prognostic factor 
because it was not a routine test item in our center in 
the early years. Fourthly, the CD8+T cells we measured 
did not further determine their functional cell subsets. 
These shortcomings need to be addressed in future 
studies.

Conclusion
In our study, we propose circulating CD8+ T cells as 
a novel prognostic marker for OS in LA-NPC. Addi-
tionally, we validated several biological indicators 
including PLR, indicating their continued reliability 
as independent prognostic factors in the era domi-
nated by IMRT. The nomogram we constructed and 
its associated risk stratification demonstrate robust 
efficacy, providing clinicians with a valuable tool for 

pre-treatment assessment and treatment regimen 
determination for patients with LA-NPC.
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