
Original Research

A multicenter retrospective analysis of recurrent/metastatic 
nasopharyngeal cancer from non-endemic areas: Results in the 
pre-immunotherapy era

A. Alberti a, C. Gurizzan b,*,1, C. Resteghini b,c, A. Trama d, A. Bernasconi d, S. Grisanti a,  
M. Zamparini a, I. Mohamad e, I. Linares Galiana f, E. Ozyar g, P. Franco h, S. Vecchio i,  
P. Bonomo j, B. Cirauqui k, M. El-Sherify l, S. Ursino m, A. Argiris n, J. Pan n, C. Wittekindt o,  
E. D’Angelo p, L. Costa q, M. Buglione q, JM. Johnson n, M. Airoldi r, R. Mesia k, L. Licitra s,t,  
E. Orlandi u,v, Paolo Bossi b,c, On behalf of the Nasopharyngeal Cancer Portal Group of 
Investigators
a Medical Oncology Unit, Department of Medical and Surgical Specialties, Radiological Sciences, and Public Health, University of Brescia at the Azienda Socio Sanitaria 
Territoriale (ASST)-Spedali Civili, Brescia, Italy
b Medical Oncology and Hematology Unit, IRCCS Humanitas Research Hospital, Rozzano, Milan, Italy
c Department of Biomedical Sciences, Humanitas University, Milan, Italy
d Research Department, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy
e Department of Radiation Oncology, King Hussein Cancer Center, Amman, Jordan
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A B S T R A C T

Aim of the study: The aim of the study is to describe clinical features, treatment approach and outcomes of 
recurrent/metastatic (R/M) NPC in non-endemic areas
Materials and methods: This observational, retrospective and multicenter study was conducted within 36 referral 
hospital in non-endemic areas including Europe, Jordan, Kuwait, Turkey and United States of America. All NPC 
patients diagnosed between 2004 and 2016 and with a minimum 12 months of follow-up were included. Data 
entry started in January 2018 and closed in December 2023.
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Results: A total of 454 patients with R/M NPC were included in this analysis. The most frequent histology was 
non-keratinizing carcinoma (87 %); de novo metastatic patients had an EBV-related disease in 93 % of the cases. 
Among those with relapsed disease, locoregional recurrence was the most frequent site of recurrence, while bone 
was the principal site of metastatic dissemination (58 % of cases). Regarding treatment strategies, patients with 
loco-regional relapse received re-irradiation more frequently than salvage surgery (43 % vs 38 %). Overall, most 
of the patients with R/M disease received at least one line of systemic therapy. Median PFS was 13 months, while 
the median OS was 30 months (range 1–180) with a three year-OS rate of 47 %.
Conclusions: This study reports the largest available clinical data defining the outcome of non-endemic patients 
with R/M NPC. In the context of rare cancers, these data represent the benchmark to define new therapeutic 
strategies and confirms a similar behaviour of NPC between endemic and non-endemic NPC when correlated 
with EBV status

1. Introduction

Except for East and South-East Asia, where nasopharyngeal carci
noma (NPC) is endemic, worldwide it represents a rare malignancy. The 
global age-standardized incidence rate in endemic areas is 5–10/ 
100,000, whereas it’s rare throughout most of the world, including 
Europe (1–2/100,000) [1–3]. Non-keratinizing NPC is the most common 
histological subtype and it is strongly associated with Epstein–Barr virus 
(EBV) infection. Nevertheless, in non-endemic areas the keratinizing 
subtype is more represented and the role of EBV is less pronounced [4, 
5].

Given the different global disease distribution, the efficacy of 
different therapeutic strategies is mostly derived from clinical trials and 
large retrospective series performed in endemic areas [6]. Different 
combinations and/or sequential chemo-radiotherapy regimes represent 
the mainstay treatment for early or locoregionally advanced NPC, pro
ducing a 5-year survival rate of about 85 % [7,8]. However, the great 
potentiality of relapse and systemic dissemination remains the major 
cause of treatment failure [9,10]. In addition, about 15 % of patients 
present with distant metastases at primary diagnosis (i.e. de novo met
astatic disease) [11]. Among chemotherapy regimens in recurrent/me
tastatic (R/M) setting, gemcitabine and cisplatin was shown to be 
superior to 5-fluorouracil and cisplatin in prolonging progression free 
survival (PFS) in a phase 3 study and thus establishing the new standard 
of care for the first-line treatment for many years [12]. Recently, three 
randomized phase III studies conducted in endemic areas have set a new 
landmark in this setting with the addition of immune checkpoint in
hibitors (anti-PD1 monoclonal antibodies) to platinum-doublet back
bone chemotherapy [13–15]. Based on these results, the Chinese Society 
of Clinical Oncology (CSCO) and the National Comprehensive Cancer 
Network (NCCN) guidelines recommend the combination of anti-PD1 
plus platinum-gemcitabine as the new standard first-line therapy in 
R/MNPC [16,17]. Also, European Medicines Agency (EMA) approved 
last September 2024 the use of first line chemo-immunotherapy for R/M 
NPC.

We conducted a multicenter collaborative study to evaluate the 
clinical characteristics and treatment strategies adopted for R/M NPC 
patients diagnosed in non-endemic countries. This analysis focuses on 
clinical outcomes and prognostic factors of patients with R/M NPC 
collected before the advent of first-line chemo-immunotherapy.

2. Materials and methods

We performed a multicenter retrospective study in non-endemic 
areas, defined by having a crude NPC incidence rate of less than 2/ 
100,000 inhabitants. Referral centers with expertise in the management 
of NPC patients were included, spread through different countries: 
Europe (Belgium, Germany, Greece, Italy, the Netherlands, Spain, and 
Switzerland), Jordan, Kuwait, Turkey and United States of America.

Ethics committee approval was obtained from Institutional Review 
Boards and the Ethics Committees of all centers.

We included consecutive patients diagnosed with NPC (in 

accordance with the International Classification of Diseases for 
Oncology Third Edition topography codes for the site of origin C11 and 
histologic type keratinizing squamous cell carcinoma 8071/3; non- 
keratinizing carcinoma 8072/3 and basaloid squamous cell carcinoma 
8083/3) in 36 referral hospitals between 2004 and 2016 and with a 
minimum follow-up of 12 months.

Data entry started in January 2018 and closed in December 2023. 
The following information were recorded: age, gender, Eastern Coop
erative Oncology Group (ECOG) performance status, Epstein Barr- 
Encoded RNA (EBER) expression in tumor specimen (as determined by 
in situ hybridization targeting the EBV-encoded small RNA e EBER e 1), 
data on disease relapse (e.g. site, treatment strategy etc.), data regarding 
the lines of treatment administered (till the 5th one) and follow-up 
status (e.g. dead, alive, lost at follow-up). Treatment approaches were 
further categorized as follows: surgery, when radical surgery on relapsed 
tumor at primary site (T), node (N) or T + N was performed; radio
therapy, when a full dose radiotherapy on loco-regional disease relapse 
was performed; systemic treatment, when a systemic therapy was 
performed.

Internal consistency verifications were performed to test data reli
ability on recurrence, treatment and follow-up status. We analyzed pa
tients’ characteristics for the whole cohort and only variable with less 
than 50 % of missing data were considered.

In the survival analysis, overall survival (OS) was defined as the time 
between the date of disease diagnosis and the date of last follow up/ 
contact or death. Progression free survival (PFS) was defined as the time 
between the start of the treatment and the date of first progression, last 
follow-up/contact, or death. Patients for which an unreliable follow-up 
status was reported after internal consistency verification were excluded 
from OS and PFS analysis. OS and PFS were computed using the Kaplan- 
Meier method. We tested the association between potential prognostic 
factors (i.e. clinicopathologic characteristics) and OS using Cox pro
portional hazards regression models (first with univariate analysis and 
then with a multivariate analysis, inserting all variables with p < 0.1 in 
univariate and selecting the model through a backward elimination 
process), so effects will be expressed as hazard ratios (HR) and confi
dence intervals (95 % CI). A maximum type I error of 5 % had been 
considered for our endpoints. All analyses were done with SPSS statis
tical software. (IBM Corp. Released 2015. IBM SPSS Statistics for Win
dows, Version 23.0. Armonk, NY: IBM Corp).

3. Results

3.1. Patients and disease characteristics

The database included 1230 patients from 36 centers in 11 countries. 
Overall, 454 cases with R/M NPC were included in this analysis. After 
excluding patients fulfilling exclusion criteria, 436 and 391 patients 
were considered for OS and PFS analysis, respectively.

Table 1 reports clinical and disease features of the overall popula
tion, including patients who relapsed after curative treatment (total 396 
patients, 87 %) and patients with de novo metastatic disease (total 58 
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patients, 13 %). The median age was 50 years, and 78 % (354/454) of 
patients were men. Table 1 and Table 2 in appendix n◦1 reported the 
race and country distribution. The most frequent histology was non- 
keratinizing subtype (87 %, 395/454) and almost all patients (93 %, 
54/58) with synchronous metastasis were EBV-encoded small RNAs 
(EBER) positive (the EBER status in recurrent patients was not provided 
because of >50 % missing data). Only two patients had a HPV DNA 
positive, both EBER negative. Among those with relapsed disease, 45 % 
(178/396) had an exclusively loco-regional recurrence, while 38 % 
(150/396) had an exclusively metastatic relapse. Of 178 patients with 
an exclusively loco-regional relapse, 54 % (96/178) of the relapses 
occurred at primary tumor site, in 20 % (36/178) on regional lymph 
nodes, while the remaining 26 % (46/178) presented with both primary 
tumor site and regional lymph nodes recurrence.

In the overall population, the most frequent metastatic site was bone 
(58 %, 263/454), followed by lung (34 %, 154/454), liver (34 %, 154/ 
454) and extra-regional lymph nodes (28 %, 127/454). The group of 
patients with synchronous metastasis had a worse performance status (i. 
e. ECOG PS >1) (16 % vs 3 %; p < .001) and a major rate of liver 
metastasis (51 % vs 32 %; p < .019) compared to patients with meta
chronous metastasis.

3.2. Treatments

Among patients with loco-regional relapse, 68/178 (38 %) patients 
underwent radical salvage surgery, while 77/178 (43 %) received 
radiotherapy as main treatment of disease relapse. Half of patients 30/ 
58 (52 %) with de novo metastatic disease received chemo-radiotherapy 
on primary tumor and regional nodes at full curative doses. Overall, 
60 % (272/454) of patients received at least one line of systemic therapy 
and 9 % (41/454) received only best supportive care (BSC). Table 2
depicts different treatment strategies and Table 3 in appendix n◦1 re
ported the treatment strategies according to the country.

Data about systemic therapies were available for 144 patients, 
among them 55 % (79/144) received at least two lines of chemotherapy, 
43 % (62/144) received at least three lines and 13 % received up to 5 
lines. The first line was platinum-based in 90/144 (79 %), combined 
with gemcitabine (24/90, 27 %), paclitaxel (26/90, 29 %), 5-fluoro
uracil (16/90, 18 %), and docetaxel + 5-flurouracile (18/90, 20 %); 
three patients received platinum plus doxorubicin and other three pa
tients received platinum monotherapy. Regarding second line setting, a 
broad spectrum of drugs combinations was used, and the most frequent 
were gemcitabine-based (33/79, 42 %). The objective response rate 
(ORR) was 68 % (98/144) and 28 % (22/79) to first and second line, 
respectively, with a 12 % (17/144) and 8 % (12/144) of patient 
achieving a complete response.

3.3. Outcome results

In the overall population, the median PFS was 13 months (range 
1–180) with a three year-PFS rate of 22 % (Fig. 1A), while the median OS 
was 30 months (range 1–180) with a two and three year-OS rate of 53 % 

and 47 %, respectively (Fig. 1B).
When comparing patients with exclusive loco-regional disease 

relapse to metastatic disease relapse (excluding synchronous metastatic 
patients), the three years-OS rate was 59 % versus 31 %, respectively. 
The median OS of patients with exclusive loco-regional disease relapse 
was 61 months (range 1–180), while median OS of patients with met
astatic disease was 20 months (range 1–234) (Fig. 1C).

Table 3 depicts the three year-PFS and OS in the different sub-groups. 
At cox-multivariate analysis for OS in the overall population, younger 
patients (< 50 years) had a better outcome (HR 0.97; 95 % CI 0.95–0.99) 
as well as who underwent radical salvage treatment on disease relapse, 
either surgery (HR 0.33; 95 % CI 0.17–0.66) or radiotherapy (HR 0.52; 
95 % CI 0.28–0.95). Table 4 shows the significant results of univariate 
and multivariate analysis.

The median PFS of the first line chemotherapy was 13 months (range 
1–180) and the median OS was 22 months (range 1–180), with a one, 
two and three years-OS rates of 66 %, 44 %, and 34 %, respectively 
(Fig. 1D).

4. Discussion

NPC is a rare malignancy in most of the world and efficacy of 
different therapeutic strategies is derived from prospective clinical trials 
and large retrospective series involving patients from China and 
Southeast Asia [6]. To our knowledge, this study represents the largest 
analysis on treatments and outcomes of R/M NPC from non-endemic 
areas.

Patients’ characteristics and disease features of our cohort confirm 
data from other smaller series collected in Europe and America [18], 
including the peculiar quote of keratinizing histology of almost 10 %. 
R/M NPC patients are young, median age 50 years old, and in half of 
cases present with a loco-regional relapse. In the overall population 
evaluated in the present study, the proportions of patients alive at two 
and three years were dismal (2-yrs OS 44 % and 3-yrs OS 34 %). This 
may be attributed to the fact that only 45 % of patients presented with 
an exclusively loco-regional relapse and of them 38 % were suitable for a 
radical salvage surgery while 42 % received full dose radiation therapy, 
thus achieving a longer survival (3-yrs OS 59 %). This confirms the 
better prognosis carried by R/M NPC patients with salvageable locore
gional recurrences. In this regard, as already described by other trials 
and indicated in different international guidelines, salvage surgery 
should be considered as the first approach for patients with a local 
relapse whenever feasible, while re-irradiation should be evaluated only 
as second choice [19–21].

A small group of patients (12 %) presented with de novo metastatic 
disease. Half of them received a consolidation chemo-radiotherapy on 
primary tumor and regional lymph nodes after starting systemic ther
apy. The addition of radiotherapy on locoregional disease after obtain
ing a response to first line chemotherapy improved OS (stratified HR 
0.42; 95 % CI, 0.23–0.77; P = .004) and PFS (stratified HR 0.36; 95 % 
CI, 0.23–0.57) in a phase III trial enrolling de novo metastatic NPC in 
endemic setting [22]. In the literature, this approach has been evaluated 

Table 1 
Patient and disease features.

Variable Category Disease Relapse(N ¼ 396) Synchronous metastasis 
(N ¼ 58)

Overall population 
(N ¼ 454)

Gender Male 312 (79 %) 43 (74 %) 355 (78 %)
Age at diagnosis (SD) ​ 49.9 (14) 49.6 (19) 50.2 (17)
ACE¡27 comorbidity 

score
Mild/ModerateMissing 123 (39 %)84 24 (52 %)12 147 (41 %)96

ECOG PS 0–1 > 1Missing 353 (97 %)11 (3 %)32 48 (84 %)9 (16 %)1 401 (95 %)20 (5 %)33
Histology KeratinizingNon 

keratinizingBasaloidMissing
43 (11 %)342 (87 %)7 (2 %) 
4

5 (8 %)52 (90 %)1 (2 %)- 48 (10 %)394 (88 %)8 (2 %)4

Recurrence on Only T/NOnly M 178 (45 %)150 (38 %) - 178 (45 %)150 (38 %)

ACE: Adult Comorbidity Evaluation; ECOG PS: Eastern Cooperative Oncology Group Performance Status; T: Tumor; N: Node; M: Metastasis
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in different studies and actually it is commonly accepted that patients 
with a long tumor control with systemic therapy could benefit in term of 
survival and quality of life from a consolidation treatment with radio
therapy on the primary tumor site [16,17,23,22]. However, in our 
analysis this is not confirmed since no survival gain is showed for met
astatic patients receiving RT on primary tumor (HR 0.93). This should 

probably be attributed to the low numbers, only 58 de novo metastatic 
patients were enrolled in our study and of them only 30 (52 %) received 
RT on T/N. Also, the lower PS and the pattern of metastatization of this 
group of patients (higher rate of liver metastasis) confers them a worse 
prognosis, thus making difficult the appraisal of a survival benefit 
induced by locoregional RT.

Recently, the 9th version of the AJCC and UICC Nasopharyngeal 
Cancer TNM Staging Classification has been proposed [24]. Among 
patients presenting with metastatic disease, the number of metastatic 
lesions and number of metastatic sites were significant prognostic fac
tors for OS. On the other hand, the metastatic sites itself (i.e. liver versus 
lung) didn’t show a significant worse prognosis. Considered these 
findings, the new classification would include as stage IV disease only 
patients with metastatic disease and subdivide them into IVA and IVB 
according to the number of metastatic lesions (≤3 vs >3).

Because of the rarity of this disease, the first line approach for met
astatic disease was very broad. Platinum based chemotherapy achieved 

Table 2 
Treatment strategies.

Treatment Only T/N relapse (N ¼ 178) Synchronous metastasis 
(N ¼ 58)

Metachronous metastatis 
(N ¼ 218)

Overall population 
(N ¼ 454)

Radical Surgery on T/N 67 (38 %) - - 91 (20 %)
Full dose radiotherapy on T/N 75 (42 %) 30 (52 %) - 120 (27 %)
Chemotherapy 92 (52 %) 56 (97 %) 191 (88 %) 270 (60 %)
Best supportive care 13 (7 %) 2 (3 %) 27 (12 %) 42 (9 %)

T: Tumor; N: Node

Fig. 1. Kaplan-Meier Curves, (A) Progression free survival: overall population (relapsed + synchronous metastasis), (B) Overall survival: overall population (relapsed 
+ synchronous metastasis), (c) Overall survival: Patients with only loco-regional relapse vs loco-regional and metastatic relapse vs only metastatic relapse vs syn
chronous metastasis, (D) Overall survival: after starting the 1st -line chemotherapy.

Table 3 
Survival in the different subgroups.

Patient subgroups Three-year PFS Three-year OS

Any site of relapse 22 % 44 %
Loco-regional relapse exclusively 27 % 59 %
Metastatic relapse exclusively 18 % 31 %
Loco-regional & metastatic relapse 10 % 32 %
Synchronous metastasis 16 % 49 %

PFS: Progression free survival; OS: Overall survival

A. Alberti et al.                                                                                                                                                                                                                                  European Journal of Cancer 229 (2025) 115749 

4 



a high ORR and a 12 % of complete response was reported. Recent phase 
III trials conducted in endemic setting provided data about the efficacy 
of anti-PD1 monoclonal antibodies plus chemotherapy as first line 
therapy [13,14]. In all the three trials control arms were represented by 
the backbone chemotherapy combination of cisplatin-gemcitabine and 
the outcomes achieved were specular to results of our analysis (68 %) 
and to Zhang et al results (64 %) [12]. Table 5 summarized results 
achieved by first line chemotherapy + /- anti-PD1 antibodies in these 
trials. Cross-trial comparisons should always be interpreted with 
caution; however, our analysis suggest that there is no difference in term 
of outcomes between R/M NPC from endemic and non-endemic areas 
when receiving first line chemotherapy [24]. The large number of 
second-line chemotherapy strategies found by this retrospective series 
reflects the absence of robust data regarding the best systemic option 
after disease progression. Recently results from Keynote 122 [25] have 
been published, with pembrolizumab in platinum-pretreated patients 
providing a response rate of 21 % (CR 8 %), similar to investigator 
choice 2nd line chemotherapeutic agents, including capecitabine, 
docetaxel or gemcitabine (ORR 23 %, CR 10 %). These results are in line 
to what is reported in this analysis (28 %, CR 8 %) [26].

We acknowledge different limitations of our analysis, mainly con
sisting of its retrospective nature, and the selection of centers with 
expertise in head and neck cancer. Also, there was a limited number of 
EBER status information, there was no homogenous choice for treatment 
approach as this was left to physician choice and data regarding palli
ative radiotherapy to different disease sites were not included. 
Furthermore, there was no homogeneous way of staging and we did not 
distinguish patients in oligo/poly metastatic.

However, this series represents the largest available clinical data 
collection defining the outcome of non-endemic patients with NPC. In 
the context of rare cancers, the use of retrospective data derived from 

registries or multicenter data collection represents an opportunity to 
support clinical management and to drive therapeutic approaches. 
Because chemotherapy and immunotherapy combinations deserve to be 
studied as first-line therapy in non-endemic areas, phase IV trials and 
observational analysis are expected in this setting. The current data 
should be considered the benchmark to be compared with further 
treatment approaches also comprising immunotherapy.
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Appendix 

Table 1 
Race distribution

Race Tot 454

Caucasian 388 (85 %)
Ispanic 26 (6 %)
African 17 (4 %)
Asian 18 (4 %)
Missing 5 (1 %)

Table 2 
Country distribution

Country Tot 454

Italy 318 (70,0 %)
Belgium 2 (0,4 %)
Germany 12 (2,6 %)
Jordan 29 (6,3 %)
Kuwait 7 (1,5 %)
Netherlands 8 (1,8 %)
Spain 52 (11,5 %)
Swizerland 3 (0,7 %)
Turkey 16 (3,5 %)
USA 7 (1,5 %)
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Table 3 
Distribution of treatments by regions

Europe Tot 395

Surgery 87 (22 %)
Reirradiation 112 (28,3 %)
Chemotherapy 238 (60,3 %)
No treatment 35 (8,9 %)
Middle East Tot 52

Surgery 3 (5,7 %)
Reirradiation 10 (19,2 %)
Chemotherapy 32 (61,5 %)
No treatment 14 (26,9 %)
USA Tot 7

Surgery 1 (14,3 %)
Reirradiation 2 (28,6 %)
Chemotherapy 5 (71,4 %)
No treatment 0
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