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AbstrAct
Nasopharyngeal carcinoma (NPC) is an epithelial malignancy with distinct epidemiology, high association with Epstein Barr 
virus (EBV), and very high sensitivity to radiotherapy and chemotherapy. Advances in radiology, radiotherapy, systemic 
chemotherapy, surgical salvage techniques for early recurrent cases, incorporation of immunotherapy have all significantly 
improved disease control and survival outcomes, making accurate staging increasingly important. In view of increasing good 
prognosis, the 9th version of the AJCC/UICC staging system introduces modifications to better align with modern treatment 
approaches and prognostic stratification.
This review summarises highlights the recent updates in NPC staging and throw light on the advances in the management 
of locoregionally advanced, recurrent, and metastatic disease, with particular emphasis on immunotherapy. Emerging 
evidence supports plasma EBV-DNA as a useful biomarker in patients receiving anti–PD-1 therapy for prognosis and early 
detection of disease progression, although it is not yet incorporated into staging systems. New therapies such as 
antibody–drug conjugates and bispecific antibodies show promise but require further validation.
Keywords: Nasopharyngeal carcinoma, latest AJCC updates, Immunotherapy, EBV DNA biomarker for recurrent NPC.

IntroductIon

Nasopharyngeal carcinoma (NPC) is a malignancy with 
a distinct epithelial origin, which is characterised by its 
unique epidemiology, distinct biological behaviour and very 
high sensitivity to radiotherapy and chemotherapy. With 
the advances in the imaging system, refined radiotherapy 
techniques like the intensity modulated radiotherapy (IMRT), 
systemic treatment, early detection of recurrence and 
application of appropriate surgical salvage procedures, and 
emerging immunotherapeutic treatment have contributed 
to improved disease control and survival outcomes of the 
patients significantly. As a result, evidence-based treatment 
with accurate staging has become increasingly important in 
the treatment outcomes of the patients.
The recent modifications by the 9th version of the American 
Joint Committee on Cancer (AJCC) and Union for 
International Cancer Control (UICC) staging system have 
introduced revisions for improving the risk stratification, 
better prognostic accuracy and clinical outcomes of the 
patients.

This article reviews the recent updates in the staging, and 
advances in the management of Nasopharyngeal carcinoma.

brief overview of nasopharyngeal carcinoma

Nasopharyngeal carcinoma is a malignancy arising from 
the epithelial lining of the nasopharynx.1 It has been found 
that the Epstein-Barr virus (EBV)-encoded RNA signal is 
present in all nasopharyngeal carcinoma cells.2 Apart from 
EBV association, genetic predisposition, consumption of 
salt-preserved foods, and smoking have been linked with risk 
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factors of NPC.3 NPC is known to have a high tendency for 
regional and distant spread.
According to the World Health Organization (WHO), NPC is 
classified into:
•	 Non-keratinizing (differentiated and undifferentiated)
•	 Keratinizing squamous cell carcinoma
•	 Basaloid carcinoma
Among these, the non-keratinising undifferentiated subtype 
has the strongest EBV correlation and has the best prognosis.2,4 
NPC in general responds very well to Radiotherapy and 
Chemotherapy.

Incidence of Nasopharyngeal carcinoma

Nasopharyngeal carcinoma ranks 23rd among all the common 
cancers worldwide.5 whereas around one in nine men and one 
in 12 women die from it. Lung cancer was the most frequently 
diagnosed cancer in 2022, responsible for almost 2.5 million 
new cases, or one in eight cancers worldwide (12.4% of all 
cancers globally The incidence of Nasopharyngeal carcinoma 
(NPC) is highly uneven in distribution, with high incidence 
only in certain parts of the world, like Eastern Asia (China) 
and Southeast Asia,6,7 dominating the global burden up to 
83.3% cases, with a higher proportion of cases in males.8 

The Northeastern part of India has a surprisingly high rate 
of incidence and has a significant impact on global burden.9 

Bengaluru, and the Tata Memorial Centre, Mumbai, India, 
were utilised. The 37 PBCRs were divided into six regions 
including central, east, north, northeast, west and south. The 
age-standardised incidence rate of HNC was 25.9 (95% CI 
25.7-26.1 In India, Nagaland ranks among the highest with 
incidence of 19.4/100,000 population.10 The second and third 
in rank among the northeast India are Manipur and Mizoram.11

Importance of the topic

NPC has a rather specific geographic distribution with high 
incidence in Southern China, Southeast Asia, Northeast part 
of India. And even though it is relatively rare if we look at 
it globally, NPC is no doubt a major burden in the endemic 
regions. Therefore, updated management strategies are 
critical for improving outcomes. And advances in the NPC 
management, including evolution in the radiation technique, 
emergence of immunotherapy and targeted therapy and 
integration of biomarkers like plasma EBV-DNA for risk 
stratification all will directly improve the prognosis for the 
large at-risk populations.

Objectives of the review

1.	 To outline the updates by the 9th version of the AJCC/
UICC staging system, which helps in refining the 
prognosis and redistribution of the staging.

2.	 To review the intensification and treatment modalities for 
locoregionally advanced cases.

3.	 To review whether EBV DNA titres are associated with 
the outcomes of patients with recurrent or metastatic 
NPC (R/M-NPC) in patients who are receiving anti- PD1 
therapy.

4.	 To identify the emerging therapies and evaluate the 
clinical impact on the patients.

Early foundational studies

Radiotherapy has been the primary mainstay of treatment for 
NPC because of its anatomic location and radiosensitivity. 
And as time progressed the technique of radiotherapy became 
more precise and Intensity modulated radiotherapy (IMRT) 
has been used as it gave better results in tumour control and 
less toxicity to normal tissue. For the locoregionally advanced 
NPC (LA-NPC), concurrent chemoradiotherapy (CCRT) 
has been the treatment modality, with the mechanism that 
chemotherapy acts as a radiosensitiser and targets occult 
distant metastasis.12 However, it has been found that patients 
with LA-NPC has a higher chance of distant metastases, so 
the introduction of induction chemotherapy (IC) along with 
CCRT has increased the overall survival rate.13

It has been concluded that NPC is a clinically heterogeneous 
disease and treatment recommendations can be stratified and 
individualised based on the on-treatment responses after IC 
or midway through radiotherapy or CCRT.10 Nasopharyngeal 
carcinoma is a distinct malignancy with unique epidemiology 
and high sensitivity to radiotherapy and chemotherapy. 
Advances in imaging, IMRT, systemic therapy, and 
immunotherapy have significantly improved disease control 
and survival outcomes. The 9th version AJCC/UICC staging 
system refines anatomical classification and prognostic 
accuracy, aligning staging with modern treatment approaches. 
However, the lack of integration of biological markers such 
as EBV-DNA and limited global representation in clinical 
trials remain important limitations. Emerging therapies show 
promise, but further research is needed to validate long-term 
efficacy, address treatment resistance, and support biomarker-
driven personalized management.14

Management of recurrent and metastatic disease

Similarly, for patients with recurrent or metastatic NPC 
(R/M-NPC), treatment can be individualised basing on 
the volume of disease and the site of involvement.15,16 For 
limited Primary site recurrence (rT1,rT2) with or without 
nodal disease, endoscopic salvage nasopharyngectomy with 
or without neck dissection basing on the nodal involvement, 
followed by adjuvant platinum-doublet chemotherapy17 and 
good survival outcome has been obtained.18 For patients with 
oligometastatic NPC platinum -doublet chemotherapy was 
given which was followed by consolidation radiotherapy to 
the primary with or without metastases directed therapy.19 
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For polymetastatic disease, the new standard of care as 
introduced in 2025 is the combination of platinum-doublet 
chemotherapy with immune checkpoint inhibitors that is anti-
programmed cell Death-1 (Anti PD-1) like Camrelizumab, 
Tislelizumab and Toripalimab which is supported by phase III 
randomised control trials, namely Rationale-309, Captain-1st 
and Jupiter-02.20–22

Association of EBV DNA titres with outcomes in 
R/M-NPC patients receiving Anti-PD-1 Therapy:

EBV DNA titre has long been associated with NPC.23 It has 
already been used as an established marker for evaluating 
treatment response or relapse after radiotherapy and 
chemotherapy.24–26 There is not much study on the use of 
EBV DNA biomarker in patients with Recurrent or metastatic 
NPC who are on treatment with Anti-PD-1 immunotherapy. 
Among the few studies, one large study by Xu et al, analysed 
data from the prospective POLARIS-02 clinical trial to 
correlate the role of EBV DNA with disease progression 
monitoring and prognosis prediction in NPC patients 
receiving immunotherapy. The results showed that patients 
with higher baseline EBV DNA titres, as well as those whose 
4th week baseline titre ratio higher than 0.5, were significantly 
associated with poorer outcomes, including shorter overall and 
progression-free survival and a lower rate of durable clinical 
benefit. Notably, plasma EBV DNA levels were found to be 
elevated 2.6 months before disease progression was detected 
on imaging, suggesting that it acts as an early indicator of 
relapse and a useful tool for closer monitoring during anti-
PD-1 therapy.27,28

Updates in the latest 9th version of AJCC/UICC on 
Nasopharyngeal Carcinoma:

Earlier usage of the term “edition” has been replaced by the 
term version in the updated 9th version of AJCC/UICC staging 
system of NPC.
The new TNM staging system for NPC has done refinement 
in the T staging, has added changes in the N category and 
redefinition of stage groupings.29

Refinement in the T category:
•	 Unequivocal involvement of bone will be considered as 

T3
•	 Involvement of the surrounding structures like the orbit, 

cranial nerves, parotid gland or anything beyond the 
lateral surface of the lateral pterygoid muscle will be 
considered as T4

Changes in the N category:
•	 Advanced extra-nodal extension is considered as N3
Subdivision in M category:
•	 The M1 has been divided into M1a and M1b; M1a being 

< 3 metastatic lesions and M1b >3 metastatic lesions

Redefinition of stage groupings:
Stage1 has been expanded and subdivided into stage 1a and 
stage 1b. Stage 1a being (T1-2, N0, M0) and Stage 1b being 
(T1-2, N1, M0).
Non metastatic disease (M0) is now grouped into stage (1-III), 
M0 will not be considered as stage IV, earlier T3/T4 with N3 
M0 was considered as stage IV.
 Now stage IV will be reserved for metastatic disease with 
Stage IVa being M1a (<3 metastatic lesions) and Stage IVb 
being M1b (>3 metastatic lesions).

Recent developments

Newer therapeutic combinations apart from chemotherapy 
and anti PD-1 antibody are in the pipeline and clinical trials 
including antibody-drug conjugates (ADCs) and bispecific 
antibodies (BsAb).30 They represent the new generation 
of antibodies, wherein they use specific tumour antigens to 
destroy the cancer cells. ADCs are antibodies which have 
cytotoxic agents which are bound via a linker, and thus allow 
specific delivery of chemotherapeutic agents to the antigen-
expressing tumour cells, leading to a decrease in systemic 
toxicity.30 In the contrary, a BsAb will bind to two distinct 
epitopes of the same antigen or two different antigens at 
the same time, allowing targeted immune effector T-cell 
engagement with cancer cells.30 They show promising results 
for recurrent and metastatic NPC but until now they’re in 
phase -1 trial. Future research still needs to be done.

Critical Analysis

The management of Nasopharyngeal carcinoma (NPC) 
through various literature shows rapid evolution, with refined 
staging and incorporation of immunotherapy, but critical 
gaps do exist in personalization and long-term toxicity data. 
The 9th AJCC/UICC TNM staging, effective since January 
2025, increases the prognostic accuracy yet it still demands 
validation in diverse populations.31 where the endemic 
subtype is strongly associated with Epstein-Barr virus (EBV 
The new AJCC 9th version still depends mainly on anatomical 
landmarks and it has overlooked the EBV-DNA biomarkers 
which has a high chance of future studies. Most of the study 
data of phase III trials are from Asia, favoring selection bias, 
leading to global disparities in access and ethnicity adjusted 
outcomes.
There is a lot of data on the response rates of immunotherapy 
however, the data showing resistance to immunotherapy 
is very limited. More meta-analysis on this is required to 
understand its true effectiveness.

Research Gaps

Even though, advances have been made in the staging and 
management of nasopharyngeal carcinoma, key research gaps 



Recent Updates and Future Directions in Nasopharyngeal Carcinoma: A Literature Review

Journal of Otolaryngology and Head & Neck Surgery (North Eastern Branch of the Association of Otolaryngologists of India) 7

remain. The current AJCC/UICC 9th edition staging system 
relies mainly on anatomical factors and does not incorporate 
EBV-DNA biomarkers, leading to limiting the precise risk 
stratification. There are many studies on the use of EBV DNA 
correlation with disease progression or relapse in patients who 
have taken chemotherapy and radiotherapy, but there are very 
less studies on the use of EBV DNA titre for checking disease 
progression and relapse on recurrent or metastatic NPC 
patients undergoing immunotherapy. Most of the trials and 
studies are from Asian populations, leading to reduced global 
generalizability. Although immunotherapy shows promising 
responses, data on resistance to the drug, long-term outcomes, 
and real-world effectiveness are still limited, and the emerging 
ADCs and BsAb therapies are still in early-phase trials.

Conclusion

Nasopharyngeal carcinoma is a malignancy with unique 
epidemiology and geographic distribution and is highly 
sensitive to radiotherapy and chemotherapy. Advances in 
imaging, radiation techniques (IMRT), systemic chemotherapy, 
and immunotherapy have significantly improved disease 
control and survival outcomes. The 9th version AJCC/UICC 
staging system has redefined the anatomical classification 
and prognostic accuracy. It has modified the staging system 
as well so that it can align with the modern treatment 
approaches. However, the lack of integration of biological 
markers such as EBV-DNA and very limited representation 
in clinical trials remain important limitations. Upcoming 
immunotherapy and antibodies therapies show good promise, 
but further research is needed to validate long-term efficacy, 
and look for resistance to treatment and to include biomarker 
for checking the prognosis and response to the treatment and 
early detection of relapse.
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