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Introduction

Nasopharyngeal carcinoma (NPC) is a type of head and 
neck cancer that is common in several regions, including 
Southeast Asia, Southern China, North Africa, and the 
Arctic [1]. According to the Global Cancer Observatory 
(GLOBOCAN), there were 133,354 new cases of NPC 
diagnosed in 2020, which led to 80,008 deaths worldwide 
[2]. In Indonesia, NPC is the fourth most common type of 
cancer in men after lung, colorectal, and hepatocellular 
carcinoma. NPC is less prevalent in women and ranks as 
the ninth most common type of cancer. In 2022, out of 
19,943 NPC cases, there were 13,399 (67.2%) deaths [3]. 
The Hospital-Based Cancer Registry Report for January 
2020 shows that NPC ranks as the fourth most common 
type of cancer in Dr. Sardjito General Hospital after breast, 
cervical, and colorectal cancer, with 1,276 cases recorded 
from 2008 to 2017 [4].

NPC is classified into three types per the World 
Health Organization’s fourth edition classification. 
These three types are nonkeratinizing squamous cell 
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carcinoma (Nonkeratinizing SCC), keratinizing squamous 
cell carcinoma (Keratinizing SCC), and basaloid 
squamous cell carcinoma (Basaloid SCC) [5]. Among 
nonkeratinizing squamous cell carcinomas, there are two 
further subcategories: undifferentiated and differentiated 
[6]. The staging of NPC depends on several factors, 
including the extent of anatomical infiltration by the 
primary tumor, lymph node involvement, and distant 
metastasis [7]. In most cases, patients with NPC present 
with advanced locoregional metastasis, which usually 
involves cervical lymph nodes. Distant metastasis is rare 
and has been reported in only about 5% of patients from 
Southern China [8]. The challenging anatomical location 
of the nasopharyngeal cavity makes it difficult to detect 
growing tumors, and only a few patients display symptoms 
during the early stages of the disease [9]. Currently, the 
TNM (tumor, node, and metastasis) staging method and the 
measurement of EBV DNA levels are the primary tools to 
determine treatment strategies and evaluate the prognosis 
of NPC. However, anatomical information based on the 
staging system alone is considered insufficient to obtain 
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an accurate and definite prognosis for NPC patients, as 
patients with the same TNM stage and similar treatment 
methods can have significantly different clinical outcomes 
[10].

NPC is characterized by the abundant infiltration 
of lymphocytes, which has led to its designation as 
“lymphoepithelioma” [11]. Recent studies have shown 
a significant association between high Tumor Infiltrating 
Lymphocytes (TILs) and improved prognosis in head and 
neck squamous cell carcinoma (HNSCC) [12, 13]. While 
some studies have also reported a significant correlation 
between lymphocytes and overall survival (OS) or disease-
free survival (DFS) in NPC, they have limitations in 
statistical power, such as small sample sizes or a lack of 
consensus on how lymphocyte infiltration impacts tumor 
development and prognosis [10, 14].

Identifying TILs is crucial for NPC diagnosis and 
prognosis [15]. However, the standard method of relying 
on single-protein-based immunohistochemical markers 
is less effective and can be confounded by other marker 
proteins. This often leads to inconsistent results among 
researchers. In contrast, assessing TILs on hematoxylin 
and eosin (H&E) slides has shown clinical validity as a 
prognostic marker for invasive breast carcinoma. It is 
also a cost-effective and widely available method [16]. 
Unfortunately, there are no standardized cutoff values or 
consensus on assessing TILs in NPC.

Additionally, no studies have used H&E slides to 
evaluate TILs and their relationship with overall survival 
in NPC patients in Indonesia. Therefore, further research 
is needed using H&E slides to fully understand the role 
of TILs in the prognosis of NPC patients. This study 
aims to explore the association between TILs and overall 
survival in NPC patients. The findings of this research 
are expected to contribute to a better understanding of 
TILs as prognostic predictors or alternative targets in 
immunotherapy.

Materials and Methods

The study was conducted at Sardjito Hospital in 
Yogyakarta between January 2015 and 31 December 
2018. A total of 82 patients were identified, out of which 
histological specimens were available from 74 patients. 
Thirteen patients were lost to follow-up and were not 
included in our analysis. Therefore, we analyzed 61 
eligible cases. None of these patients had received 
radiotherapy or chemotherapy treatment before the biopsy. 
Clinical data were collected from electronic medical 
records, and the ethical committee approved the study 
(KE/FK/0786/EC/2023).

Tissue analysis
The presence of TILs was determined by two 

pathologists who independently analyzed hematoxylin 
and eosin-stained slides. All mononuclear cells, including 
lymphocytes and plasma cells, were scored using the 
International Immuno-Oncology Biomarker Working 
Group criteria. In this study, TILs refer to those present 
in stromal areas, and their quantity was achieved based 
on the percentage of stromal areas occupied by infiltrating 

lymphocytes. To ensure accuracy, at least five fields were 
evaluated to determine the average TILs. As there are 
no established cutoff values for TILs in nasopharyngeal 
squamous cell carcinoma, the cutoffs from previous study 
were adopted [10]. According to their findings, stromal 
TILs below 70% were classified as low, while those equal 
to or above 70% were classified as high.

Statistical Analysis
The agreement between the two observers was 

evaluated by utilizing the Kappa coefficient. To analyze 
the relationship between TILs and age, gender, and 
tumor stage, we employed the Chi-square and Fisher’s 
exact tests. To illustrate the relationship between OS and 
TILs, we utilized Kaplan-Meier survival curves, and the 
differences between the curves were analyzed using the 
log-rank test. Furthermore, multivariate analysis was 
conducted using Cox proportional hazard models. We 
considered a two-sided p-value <0.05 to be statistically 
significant. We used STATA 14 software with a 95% 
confidence level to perform statistical analysis. We 
presented the data in text and tables to provide clear and 
concise information.

Results

The study involved a total of 61 participants, out of 
which 50 (82%) were male and 11 (18%) were female. The 
ages of the participants ranged from 9 to 76 years, with 
an average of 49 years and a median of 54 years. Most 
participants, i.e., 42 (68.9%), were above 45, while the 
remaining 19 (31.1%) were 45 or younger. The diagnosis 
stage grouping showed that seven patients (11.5%) were 
diagnosed at stage I-II, while 54 patients (88.5%) were 
diagnosed at stage III-IV. Of all the cases, 16 (26.2%) 
had high stromal TILs, and 45 (73.8%) had low stromal 
TILs. Table 1 summarizes the characteristics of the study 
participants and their TIL values.

The relationship between TILs and gender, age, and stage
To this date, The International Immuno-Oncology 

Biomarkers Working Group has not established a threshold 
between high and low TILs in NPC. Following their 
recommendations, we referred to a previous study to 
determine the cutoff between high stromal TILs and low 
stromal TILs [10]. Low stromal TILs are defined as less 
than 70%, while high stromal TILs are defined as 70% or 
more. To visualize the degree of lymphocyte infiltration 
in the stroma of NPC, please refer to Figure 1. This study 
found no statistically significant relationship between 
TILs and tumor stage in NPC patients (p > 0.05). The 
relationship between TILs and tumor stage is presented 
in Table 2. The Fisher exact test was used to test the 
relationship between TILs and gender and tumor stage, 
while the Chi-square test was used to test the relationship 
between TILs and age.

The Relationship between TILs and Overall Survival
According to the Kaplan-Meier survival curve, patients 

with high TILs had a longer overall survival rate than 
patients with low TILs. Specifically, 50% of patients with 
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Figure 1. The Degree of Lymphocyte Infiltration in the Stroma of NPC. A. High TIL  ≥70%, B. Low TIL <70%. 

Figure 2. The Relationship between TILs and 3-Years Overall Survival 

Variable Frequency (n) Percentage (%)
Gender
     Male 50 82
     Female 11 18
Age (9-76 years, average: 49.3)
     ≤ 45 years 19 31.1
     > 45 years 42 68.9
Stage
     I-II 7 11.5
     III-IV 54 88.5
TILs
     Low (< 70%) 45 73.8
     High (≥ 70%) 16 26.2

Table 1. Characteristics of the Study Subjects and the 
TILs Values

Variable Low TIL 
(< 70%)
(n, %)

High TIL 
(≥ 70%)
(n, %)

p-value

Gender
     Male 37 (74) 13 (26) 1.000
     Female 8 (72.7) 3 (27.3)
Age
     ≤ 45 years 9 (64.29) 5 (35.71) 0.490
     > 45 years 36 (76.6) 11 (23.40)
TNM stage
     I-II 6 (85.7) 1 (14.3) 0.664
     III-IV 39 (72.2) 15 (27.8)

Table 2. The Relationship between TILs and Gender, 
Age, and Stage

low TILs died within nine months, while 50% of patients 
with high TILs survived until 29 months. The study 
found a significant association between Tumor Infiltrating 
Lymphocytes (TILs) and overall survival after 3 years, 
with a p-value of less than 0.05. The high TILs group had 
a 0.37 times longer survival rate compared to the low TILs 
group (HR 0.37, 95% CI 0.17-0.79, log-rank P = 0.006), 

indicating a clear relationship between TILs and overall 
survival. Figure 2 shows a visual representation of this 
relationship.

Multivariate relationship of TILs, age, gender, and stage 
with overall survival

According to both univariate and multivariate analysis, 
TILs were found to be an independent prognostic factor 
for overall survival after 3 years, with a p-value less 
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for high and low TILs in NPC. Therefore, we referred to 
a previous study to determine the cutoff values for high 
stromal TILs and low TILs, defined as low: <70% and 
high: ≥70% [10].

Stromal TILs significantly impact the overall survival 
(OS) and disease-free survival (DFS) of NPC patients [10, 
19]. The results of this study are consistent with previous 
studies, which showed that NPC patients with higher TILs 
had a 0.37 times greater chance of prolonged survival. 
The multivariate analysis also revealed that TILs were an 
independent prognostic factor for 3-year overall survival, 
consistent with previous studies. This study focuses on 
nonkeratinizing squamous cell carcinoma undifferentiated 
subtype to avoid bias from pathological differentiation.

As an immune biomarker, the number of TILs 
reflects the ability of the immune system to protect the 
body against cancer cells. TILs consist of dendritic cells 
(DCs), natural killer cells (NK cells), and macrophages, 
and the most abundant component is T lymphocytes 
[23]. The most infiltrating T lymphocytes were CD3+ T 
lymphocytes [11]. Among the various subsets of CD3+ 
T cells, CD4+ T helper cells and CD8+ cytotoxic T 
lymphocytes (CTLs) were the most dominant subsets 
of CD3+ T cells. CD8+ T lymphocytes are cytotoxic T 
lymphocytes (CTLs) responsible primarily for eliminating 
target cells, including tumor cells. CD4+ T lymphocytes, 
or T helper cells, are divided into T helper 1 (Th1) and 
T helper 2 (Th2) cells based on their cell function and 
secreted cytokines. Th1 cells activate NK cell cytotoxicity 
by enhancing CTL activity or stimulating delayed-type 
hypersensitivity to mediate cellular immune responses. 
Th2 cells promote antibody production and mediate 
humoral immune responses. Another subset of CD4+ T 
lymphocytes, called CD4+ regulatory T cells (Tregs), 
typically express Foxp3. Tregs are the most essential 
immunosuppressive cells in the body [23]. CD4+ Th1 
cells, CD8+ CTLs, NK cells, M1 macrophages, and 
dendritic cells have protective roles against tumor growth, 
while FoxP3+ Tregs, CD4+ Th2 cells, M2 macrophages, 
and myeloid-derived suppressor cells (MDSCs) support 

than 0.05. In the multivariate analysis, TILs and other 
confounding factors such as gender, age, and stage were 
analyzed using the Cox proportional hazard model. The 
adjusted hazard ratio (aHR) for TILs was 0.37 (95% 
CI 0.17-0.83, p = 0.015). Table 3 shows univariate and 
multivariate analyses conducted to determine the impact 
of TILs, gender, age, and stage on overall survival.

Discussion

Most of the patients in this study were male, 
accounting for 82% of all cases. This finding is consistent 
with previous studies all of which have found a higher 
incidence of nasopharyngeal cancer (NPC) in males 
[10, 17-19]. It is believed that estrogen, a sex hormone, 
provides protection against NPC in women [20].

The highest incidence of NPC was found in people 
over the age of 45 years (68.9%), while the pediatric 
population (under 17 years) accounted for less than 
20% (16.4%) [21]. The study also reported that the peak 
incidence of NPC in high-risk populations is between 
the ages of 45 and 55. Several studies have shown that 
a majority of patients diagnosed with nasopharyngeal 
carcinoma (NPC) are already in advanced stages of the 
disease [10, 11, 18, 19, 22]. Our study findings support 
this, as 88.5% of patients were diagnosed at advanced 
stages. Due to the complex anatomical location of the 
nasopharyngeal cavity, detecting the growth of tumors can 
be difficult, leading to delayed diagnosis in many cases. 
Very few symptoms are present during the early stages of 
nasopharyngeal cancer, and the nasopharyngeal mucosa 
may appear normal even as the tumor spreads to regional 
lymph nodes or intracranially [9].

In this study, we visually assessed TILs in NPC using 
diagnostic HE slides. This method is simple and has good 
potential for evaluating the behavior patterns of NPC and 
even predicting survival. TILs were semi-quantitatively 
assessed according to the recommendations of the 
International Immuno-Oncology Biomarkers Working 
Group, which has not established a definitive threshold 

Variable Univariate Multivariate
HR (95% CI) p aHR (95%CI) p

TILs
     Low Reference Reference
     High 0.37 (0.17 – 0.80) 0.011* 0.37 (0.17 – 0.83) 0.015*
Gender
     Male Reference Reference
     Female 1.11 (0.54 – 2.31) 0.78 1.04 (0.49– 2.20) 0.93
Age
     ≤ 45 years Reference Reference
     > 45 years 1.40 (0.68 – 2.91) 0.37 1.14 (0.53 – 2.42) 0.73
TNM stage
     I-II Reference Reference
     III-IV 0.84 (0.36 – 2.00) 0.70 1.05 (0.43 – 2.56) 0.91

Table 3. Univariate and Multivariate Analysis Results for TILs, Gender, Age, and Stage on Overall Survival

Multivariate analysis was conducted using the Cox proportional hazards model, and it is considered significant if the p-value is less than 0.05. 
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tumor growth [24]. Our study found a positive correlation 
between TILs and overall survival, which may be 
attributed to the role of CD3+ T lymphocytes, including 
CD4+ Th1 cells and CD8+ CTLs, within the TIL 
population. This finding is supported by previous research, 
which stated that high infiltration of CD3+ lymphocytes is 
associated with better overall survival and the infiltration 
of CD4+ and CD8+ lymphocytes [11].

In conclusion, a significant positive correlation 
exists between TILs and overall survival in patients with 
NPC undifferentiated subtype. TILs also serve as an 
independent prognostic factor in predicting the survival 
of NPC patients.
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