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Abstract Aim: Recommendations for managing patients with nasopharyngeal carcinoma

(NPC) in non-endemic areas are largely derived from studies conducted in endemic areas.

We analysed the impact of treatment approaches on survival in non-endemic areas.

Methods: In an international, multicentre, retrospective study, we analyse consecutive patients

with NPC diagnosed between 2004 and 2017 in 36 hospitals from 11 countries. Treatment was

categorised as non-intensive (NIT), including radiotherapy alone or concomitant chemora-

diotherapy (cCRT), and intensive (IT) including cCRT preceded by and/or followed by

chemotherapy (CT). The impact of IT on overall survival (OS) and disease-free survival

(DFS) was adjusted for all the available potential confounders.

Results: Overall, 1021 and 1113 patients were eligible for overall survival (OS) and disease-free

survival (DFS) analyses, respectively; 501 and 554 with Epstein Barr-encoded RNA (EBER)

status available. In the whole group, 5-year OS was 84% and DFS 65%. The use of NIT was

associated with a risk of death or recurrence 1.37 times higher than patients receiving IT. Pa-

tients submitted to NIT and induction CT þ concurrent concomitant chemo and three-dimen-

sional Conformal Radiation Therapy (3DCRT) had a risk of death or recurrence 1.5 and 1.7

times higher than patients treated with induction CT þ cCRT with intensity-modulated radio-

therapy (IMRT), respectively. The IT had no impact on OS in neither patients with EBERþ nor

in patients with EBER-; IT showed better DFS in EBERþ but not in patients with EBER-.

Conclusions: In low-incidence areas, patients with NPC treated with induction CT followed by

concurrent IMRT cCRT achieved the highest DFS rate. The benefit of IT on DFS was

restricted to patients with EBERþ, suggesting that additional therapy offers no advantages

in EBER- cases.

ª 2021 Elsevier Ltd. All rights reserved.
1. Background

Nasopharyngeal carcinoma (NPC) has unique epide-

miological and histological features. The global age-

standardised incidence rates are high in Southern China

and Southeast Asia (5e10 per 100,000), whereas they

are much lower in most countries of the world, including

Europe (1e2 per 100,000) [1,2]. In regions where NPC is
endemic, most cases are non-keratinising subtypes

invariably associated with EpsteineBarr virus (EBV)

infection. In non-endemic areas, keratinising subtype is

more common than in endemic regions, and the role of

EBV is much less pronounced [3,4]. Epidemiological

data about EBV-associated NPC are limited in non-

endemic areas. An increase of EBV-related NPC
subtype has been reported across genders and ethnicities

in the United States leading to speculation of an
increased role of EBV as a risk factor for NPC in this

area [5]. However, the prevalence and prognostic sig-

nificance of EBV-related NPC in non-endemic countries

are not well-established because of the limited evidence

[6,7].

The efficacy of different treatment strategies is mostly

derived from prospective clinical trials and large retro-

spective series involving patients with NPC in endemic
areas [8]. These data have been extrapolated to further

guide treatment decisions in the non-endemic setting. In

addition, whether treatment strategies defined in endemic

areas can be also effectively applied in EBVnegativeNPC

remains to be established.
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We conducted a multicentre collaborative study to

analyse the impact of clinical characteristics and

treatment strategies on clinical outcomes of patients

with NPC treated in non-endemic countries. In this

study, we report on the effectiveness of intensive

treatment (IT), the addition of induction or adjuvant

chemotherapy (CT) to concomitant chemo-

radiotherapy (cCRT), on NPC outcomes overall and
by EBV status in non-endemic areas.
2. Materials and methods

We performed a multicentre retrospective observa-

tional study in non-endemic NPC areas (i.e. crude

incidence rate �2/100,000 inhabitants) including cen-

tres in Europe (Belgium, Germany, Greece, Italy, the

Netherlands, Spain, and Switzerland), Jordan, Kuwait,

Turkey and the United States of America with expe-
rience in multidisciplinary management of patients

with NPC (Fig. 1).

We included consecutive patients diagnosed with

NPC (International Classification of Diseases for

Oncology Third Edition topography codes for the site of

origin C11 and histologic type keratinising squamous

cell carcinoma 8071/3; non-keratinising carcinoma 8072/

3 and basaloid squamous cell carcinoma 8083/3) be-
tween 2004 and 2016 and with a minimum follow-up of

12 months in 36 hospitals. Data entry started in January

2018 and closed in December 2018.

The following information were recorded: age;

gender; Eastern Cooperative Oncology Group (ECOG)

performance status; Epstein Barr-Encoded RNA

(EBER) in tumour specimen (as determined by in situ

hybridisation targeting the EBV-encoded small RNA e
EBER e 1) and EBV-DNA plasma load before any

treatment, data on primary tumour (e.g. clinical stage at

diagnosis, treatment strategy etc.), treatment delivered,

recurrence site and life status.
Fig. 1. Geographical areas contributing to the study together with the
The stage was defined at cancer diagnosis as per the

American Joint Committee on Cancer (AJCC) staging

system 7th edition and combined in early (stage I-II) or

advanced (stage IIIeIVa -IVb) or metastatic (stage IVc)

to maximise the number of cases available for the sur-

vival analyses.

Age at diagnosis was categorised into�65 years or

>65 years [9]. Treatment approaches were further cat-
egorised as follows:

- Non-intensive (NIT), including

o Radiotherapy (RT) alone, either three-dimensional

conformal radiation therapy (3DCRT) or intensity-

modulated radiation therapy (IMRT) including static

IMRT, volumetric modulated arc therapy and

tomotherapy.

o cCRT, RT either 3DCRT or IMRT.

- IT (i.e. cCRT plus induction or adjuvant CT) which was

further detailed in

o induction CT þ cCRT (RT Z 3DCRT);

o induction CT þ cCRT (RT Z IMRT);

o cCRT (RT Z 3DCRT) þ adjuvant CT;

o cCRT (RT Z IMRT) þ adjuvant CT;

o induction CT þ cCRT (RT Z IMRT) þ adjuvant CT.

- Palliative approaches, consisting of CT alone or in combi-

nation with palliative RT.

Internal consistency verifications were performed to

test data reliability on treatment, recurrence and life

status.

We analysed patients’ characteristics for the whole

cohort and per EBER status. As information about

EBER was limited, clinical prognostic characteristics

(e.g. age, gender, histology, stage, treatment etc.) of pa-

tients with and without information about EBER were
compared to confirm the absence of selection bias for the

group with EBER information. Comparison between

EBERþ and EBER- patients’ characteristics were done

using T-test (for continous variables) and Chi-squared

test (for categorical variables): only p-values are reported.
nasopharyngeal cancer crude incidence rate observed in the area.



Table 1
Clinical characteristics and treatment strategies of patients included in the study overall and by EBER status.

Overall EBER þ EBER- Comparison EBERþ
and EBER-

N Z 1230 N Z 511 N Z 114

Age, years p-value Z 0.5064

mean (SD) 49.9 (14.8) 48.8 (15.0) 49.9 (15.4)

Age (%) p-value Z 0.787

<65 (%) 1012 (82%) 425 (83%) 96 (84%)

�65 (%) 218 (18%) 86 (17%) 18 (16%)

Sex (%) p-value Z 0.105

Male 885 (72%) 375 (73%) 75 (66%)

Female 345 (28%) 136 (27%) 39 (34%)

Histology (%) p-value<0.001

Keratinising 146 (12%) 38 (7%) 25 (22%)

Non-keratinising 1051 (86%) 464 (91%) 80 (70%)

Basaloid 18 (1%) 6 (1%) 8 (7%)

Missing 15 (1%) 3 (1%) 1 (1%)

Stage at diagnosis (%) (AJCC 7th edition) p-value Z 0.080

Stage I-II 246 (20%) 83 (16%) 23 (20%)

Stage III-IVa-IVb 875 (71%) 372 (73%) 82 (72%)

Stage IVc 58 (5%) 42 (8%) 3 (3%)

Missing 51 (4%) 14 (3%) 6 (5%)

Treatment (%) p-value Z 0.020

RT alone 87 (7%) 24 (5%) 11 (10%)

- IMRT 60 (69%) 15 (63%) 10 (91%)

- 3DCRT 27 (31%) 9 (37%) 1 (9%)

cCRT alone 448 (37%) 159 (31%) 46 (40%)

- CT and IMRT 336 (75%) 142 (89%) 29 (63%)

- CT and 3DCRT 98 (22%) 12 (8%) 17 (37%)

- CT and radio type missing 14 (3%) 5 (3%) 0 (0%)

Intensive treatment 664 (54%) 310 (61%) 55 (48%)

- Induction CT þ cCRT (RT Z 3DCRT) 72 (11%) 17 (6%) 3 (5%)

- Induction CT þ cCRT (RT Z IMRT) 440 (66%) 229 (74%) 34 (62%)

- cCRT (RT Z 3DCRT) þadjuvant CT 83 (13%) 26 (8%) 13 (24%)

-cCRT (RT Z IMRT) þ adjuvant CT 32 (5%) 11 (4%) 2 (4%)

-Induction CT þ cCRT (RT Z IMRT)

þ adjuvant CT

35 (5%) 26 (8%) 3 (5%)

-Intensive treatment details missing 2 (0%) 1 (0%) 0 (0%)

Palliative 28 (2%) 18 (3%) 2 (2%)

Missing 3 (0%) 0 (0%) 0 (0%)

3DCRT, three-dimensional conformal radiation therapy; CT, chemotherapy; AJCC, American Joint Commission on Cancer; cCRT, concomitant

chemoradiotherapy; EBERþ, Epstein Barr-encoded virusþ; IMRT, intensity-modulated radiotherapy; RT, radiotherapy; SD, standard deviation.

P. Bossi et al. / European Journal of Cancer 159 (2021) 194e204 197
2.1. Ethics committee approval

Ethics approval was obtained from all concerned Insti-

tutional Review Boards and the Ethics Committees.

2.2. Survival analysis

Overall survival (OS) was defined as the time between
the date of treatment end and the date of last follow-

up/contact or death. We excluded the time between

cancer diagnosis and treatment completion to account

for potential immortal time bias [10]. Disease-free

survival (DFS) was defined as the time between the

date of treatment completion and the date of first

recurrence, last follow-up/contact or death. Both OS

and DFS were cut at 5 years and analysed using the
KaplaneMeier survival method; survival curves were

compared using the log-rank test. Five-year OS and

DFS were estimated for the whole cohort and per

EBER status.
Patients were excluded from OS and DFS analysis if

they had any of the following: basaloid squamous cell
carcinoma; metastasis at diagnosis and/or received only

palliative care; unreliable dates (Supplementary Fig. 1,

Appendix A).

We fitted Cox proportional hazard models for the

whole cohort and for EBER-specific analyses [11]. The

maximum likelihood bottom-up approach was used to

identify the prognostic variables to be considered in the

models [12]. This approach starts from a simple model
and adds variables one at a time till the null model is not

rejected. Our objective was to estimate the impact of IT

on OS and DFS, adjusted for all the possible con-

founders. Thus, we ran a model including only treat-

ment variables and subsequently added variables with

significant influence on treatment effect on OS and DFS.

Variables tested included gender, histological type,

clinical stage, ECOG performance status, age at diag-
nosis, EBER status and time period of diagnosis defined

as 2004e2009 versus 2010e2016.
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We used multiple imputations to minimise missing

data in the variables tested, after checking that data

were missing completely at random [13]. We tested the

collinearity between variables included in the models by

the variance inflation factor [14]. Survival statistics were

computed using Stata 13 software.

3. Results

3.1. Clinical and treatment characteristics

Overall, 1230 cases were registered. After patient’s

exclusion owing to the aforementioned criteria, 1021 pa-
tients were considered for OS and 1113 patients for DFS

analysis. Clinical characteristics and treatment strategies

are reported in Table 1 for all 1,230 registered cases.

The mean age was 50 years, and most patients were

men and with advanced stage at diagnosis.

The male:female ratio was 2.8, 2.6 and 1.9 for the

whole cohort, EBERþ and EBER- cases, respectively.

Most patients with NPC had non-keratinising histology,
which was more common in EBERþ versus EBER-

cases (91% vs 70%, p < 0.001).

Analysis by EBER status included 501 patients for

the OS (417 EBERþ and 84 EBER-) and 554 patients

for DFS analyses (455 EBERþ and 99 EBER-)

(Supplementary Fig. 1, Appendix A), whereas EBV

DNA was performed only in 274 of 1230 cases, therefore

preventing any analysis with this factor.
The group of patients with no EBER information did

not show any significant clinical difference compared

with the group with EBER information (Supplementary

Tabs. 1e2, Appendix A).

To evaluate the presence of distant metastasis, 55% of

patients received Fluorodeoxyglucose-positron-emission

tomography (PET). The remaining patients received a

conventional work-up including thorax computed to-
mography scan, abdominal computed tomography scan

or ultrasonography and skeletal scintigraphy. Staging

with PET scan increased during time, with 41% of pa-

tients having received PET in the 2004e2009 period and

62% between 2010 and 2016 (data not in Tables).

Overall, ITs were adopted in about half of NPC

cases, more frequently in patients with EBERþ. IMRT

was the most used radiotherapy technique in all sub-
groups, alone, with concurrent chemotherapy and

within IT approaches. The most common IT approach

consisted of induction CT followed by cCRT with

IMRT. Among patients treated with induction CT, 61%

received a three-drug combination and 36% a two-drug

scheme. Three cycles were administered to 60% of the

patients, whereas two cycles to 38%. Considering adju-

vant CT, most of the patients received a combination
with platinum and 5-fluorouracil (81%), and more than

two cycles were administered to 59% of the patients.

Table 2 shows that 24% of patients with early disease

at diagnosis (stage I-II) were treated with IT, whereas



Fig. 2. Overall and disease-free survival by type of treatment.
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76% were treated with NIT (either RT or cCRT alone).

Most of early-stage patients treated with IT were <65

years old. Thirty-seven per cent of patients with

advanced stage at diagnosis were treated with NIT and
62% with IT. Young patients (i.e. < 65 years old) were

more likely to be treated with IT. Patients with

advanced disease were more frequently treated with IT if

EBERþ (70% of the advanced cases). However, 55% of

advanced disease, patients with EBER- received IT

(Table 2).

3.2. Outcome results

Five-year OS for the whole cohort was 84% (92% for

stage I-II and 81% for stage III-IV; p < 0.001,

Supplementary Fig. 2, Appendix A) and did not differ

by type of treatment (Fig. 2). However, 5-year DFS was

65% (79% for stage I-II and 61% for stage III-IV; p <
0.001, Supplementary Fig. 3, Appendix A), and it was

higher in patients with NPC treated with IT (66%)
compared with those treated with NIT (63%), Fig. 2.

OS and DFS as per stage and EBER status are re-

ported in Supplementary Figs. 4e7, Appendix A.

OS in patients with EBERþ and EBER- did not

differ by type of treatment (NIT vs IT). DFS in patients

with EBERþ was higher in IT-treated cases, whereas

in patients with EBER- treatment intensity had no sig-

nificant impact (Figs. 3 and 4).
Cox proportional hazard models assessing IT impact

on OS and DFS in the whole cohort of patients with

NPC are shown in Table 3. IT was distinguished in

‘induction þ cCRT’ and ‘cCRT þ adjuvant’ to analyse
their prognostic role. These different IT approaches had

no independent impact on OS.

Compared with patients treated with induction

CT þ cCRT (RT Z IMRT), the risk of death or
recurrence was 1.7 times (p Z 0.01) higher for patients

treated with induction CT þ cCRT (RT Z 3DCRT)

and 1.5 times higher (p Z 0.01) for patients treated with

a NIT approach. Patients with NPC treated with IT

treatment (IMRT or 3DCRT) þ adjuvant CT had an

excess risk of death or recurrence (hazard ratio [HR]>
1), although this result was not statistically significant.

Table 4 reports the same analyses as per EBER sta-
tus. The model confirmed that, at the net of confound-

ing factors, IT did not impact OS in neither patients

with EBERþ nor in patients with EBER-. Advanced

stage, age (>65 years old) and years of diagnosis

2004e2009 were significant prognostic factors for pa-

tients with EBERþ.

However, IT showed a positive impact on DFS in

EBERþ cases where the risk of recurrence was almost 2
times higher (HR Z 1.8; p < 0.001) for NIT versus IT

treated patients. Advanced stage and male gender were

other prognostic factors for patients with EBERþ.

Age> 65 years old was the only significant prognostic

factor for patients with EBER-.

4. Discussion

To our knowledge, the current study represents the

largest series of patients with NPC collected in non-

endemic areas. It focuses on the use and impact of IT,

defined as any addition of CT to cCRT (either in the



Fig. 3. Overall survival by type of treatment and by EBER status. EBER, Epstein Barr-encoded RNA.
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induction and/or adjuvant setting). We observed that IT

was employed twice as much as chemoradiation alone in

locally advanced stages. Moreover, it has been more

frequently used in patients with EBERþ (70% of cases)

compared with EBER- cases in which nearly half of

patients (55%) received IT. Interestingly, patients with

EBER- were more likely to receive adjuvant CT

compared with EBERþ cases. This may reflect the in-
fluence on oncologists of the well-known intergroup trial

results, which used cCRT followed by adjuvant CT in

non-endemic countries [15].
Fig. 4. Disease-free survival by type of treatment and by
Our study showed the prevalence of 82% of EBV in

our multicentric unselected population. Of course, this

needs to be validated on a nationwide scale.

In areas where the disease is endemic, treatment

intensification has shown to produce increased survival

rates, even if the process for best patient’s selection for

this approach has not been fully elucidated [16,17]. The

application of IT in non-endemic areas is a matter of
debate, and real-world data, like ours, could contribute

to increase knowledge and better discuss this strategy

feasibility and utility.
EBER status. EBER, Epstein Barr-encoded RNA.



Table 3
Impact on overall survival (3a) and disease-free survival (3b) of the intensive treatment and of type of intensive treatment (Induction þ cCRT (RT

Z 3D); Induction þ cCRT (RT Z IMRT); cCRT (RT Z IMRT) þ adjuvant; cCRT (RT Z 3D) þ adjuvant) 3c and 3d.

Overall survival

3a

Variable HR p-value 95% confidence interval

Intensive ref

Non-intensive 1.12 0.55 0.78 1.60

Stage IeII ref

Stage IIIeIV 3.34 <0.001 1.91 5.85

Age<Z65 ref

Age>65 3.75 <0.001 2.58 5.45

2010e2017 ref

2004e2009 1.99 <0.001 1.41 2.81

3c

Variable HR p-value 95% confidence interval

Non-intensive 1.26 0.27 0.84 1.89

Induction þ cCRT (RTZ3DCRT) 1.62 0.14 0.86 3.05

Induction þ cCRT (RT Z IMRT) ref

cCRT (RT Z IMRT) þ adjuvant 1.92 0.09 0.90 4.13

cCRT (RT Z 3DCRT) þadjuvant 0.84 0.74 0.30 2.37

Stage IeII ref

Stage IIIeIV 3.39 <0.001 1.94 5.93

Age<Z65 ref

Age>65 3.76 <0.001 2.57 5.49

2010e2017 ref

2004e2009 2.01 <0.001 1.39 2.89

Disease-free survival

3b

Variable HR p-value 95% confidence interval

Intensive ref

Non-intensive 1.37 0.01 1.10 1.71

Stage IeII ref

Stage IIIeIV 2.64 <0.001 1.90 3.66

Age<Z65 ref

Age>65 1.61 <0.001 1.24 2.09

Female ref

Male 1.55 <0.001 1.20 2.01

3d

Variable HR p-value 95% confidence interval

Non-intensive 1.49 0.01 1.16 1.91

Induction þ cCRT (RT Z 3DCRT) 1.7 0.01 1.12 2.57

Induction þ cCRT (RT Z IMRT) ref

cCRT (RT Z IMRT) þ adjuvant 1.19 0.49 0.73 1.93

cCRT (RT Z 3DCRT) þadjuvant 1.11 0.75 0.58 2.12

Stage IeII ref

Stage IIIeIV 2.65 <0.001 1.91 3.68

Age<Z65 ref

Age>65 1.55 <0.001 1.19 2.03

Female ref

Male 1.53 <0.001 1.18 1.98

3DCRT, three-dimensional conformal radiation therapy; cCTRT, concomitant chemoradiotherapy; HR, hazard ratio; IMRT, intensity-modulated

radiotherapy; RT, radiotherapy.
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In this regard, the present study supports the use of

IT approaches to improve DFS in locally advanced

NPC. The use of NIT was associated with a 37% higher

risk of relapse or death. This reflects what has been

shown in a meta-analysis of studies performed in

endemic areas, where induction CT plus cCRT was su-

perior to cCRT [18]. However, in our analyses, IT did
not show a clear advantage in terms of OS. The benefit

of IT for DFS but not for OS could have different ex-

planations: primarily, the increased use of salvage local

therapy for limited locoregional recurrences such as

surgery or conformational techniques of RT; second, the

availability of several active systemic therapies in case of

distant recurrences [19,20].



Table 4
Impact of the intensive treatment on overall survival and disease-free survival by EBER status.

Overall survival

EBERþ
Variable HR p-value 95% confidence interval

Intensive ref

Non-intensive 1.45 0.22 0.80 2.64

Stage I-II ref

Stage III-IV 3.06 0.02 1.16 8.04

Age<Z65 ref

Age>65 2.6 0.01 1.30 5.20

2010e2017 ref

2004e2009 1.89 0.03 1.07 3.36

EBER-

Variable HR p-value 95% confidence interval

Intensive ref

Non-intensive 0.88 0.84 0.27 2.90

Disease-free survival

EBERþ
Variable HR p-value 95% conf interval

Intensive ref

Non-intensive 1.80 <0.001 1.30 2.50

Stage I-II ref

Stage III-IV 2.03 <0.001 1.27 3.24

Female ref

Male 1.72 0.01 1.16 2.56

EBER-

Variable HR p-value 95% conf interval

Intensive ref

Non-intensive 0.67 0.32 0.31 1.47

Age<Z65 years ref

Age >65 years 3.31 0.01 1.37 8.04

EBER, Epstein Barr-encoded virus, HR, hazard ratio.
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Interestingly, in the subgroup of patients with
known tumoral EBER status, the benefit of IT on

DFS was restricted to patients with EBERþ. This

might reflect a higher chemosensitivity of EBV-related

cases, which is mirrored by the physicians’ attitude

towards administering more systemic treatments in

this disease subgroup. EBV-related NPC has a high

metastasizing capacity owing to the peculiar genomic

alterations induced by EBV, which promotes distant
dissemination by Nuclear factor-kappaB signalling

pathway [21,22]. Therefore, it is conceivable that a

higher number of chemotherapy cycles could have an

impact on DFS mainly for EBERþ cases, reducing the

risk of distant spread.

In addition, the study results show that patients with

EBER- would not benefit from an IT approach, sug-

gesting that they should be managed as typical head and
neck squamous cell carcinomas in sites other than the

nasopharynx, where cCRT alone is the standard of care.

Furthermore, the keratinising histology is associated

with a lower rate of distant metastasis compared with

non-keratinising carcinoma, which is invariably associ-

ated with EBV, remarking the most common use of IT
in the latter histology [23,24]. Considering these data
and the challenges of designing a randomised trial in a

low incidence scenario, one could advocate for the use of

cCRT in locally advanced EBER-NPC, because addi-

tional therapy seems to offer no advantages.

We showed that among IT approaches, induction CT

followed by cCRT with IMRT achieved the highest rate

of DFS. IMRT is an important milestone in the man-

agement of NPC, providing minimal late effects and non-
inferior outcomes compared with prior RT techniques

[25]. Our results are partially aligned with a network

meta-analysis performed on 27 trials and 7,940 patients,

which showed that in the IMRT era, for OS, PFS and

distant metastasis-free survival, induction CT followed

by cCRT was the most effective regimen when compared

with cCRT followed by adjuvant CT and cCRT alone

[18]. This has been recently confirmed by the results of an
individual patient data network meta-analysis. The au-

thors showed that induction chemotherapy with taxanes

followed by cCRT ranked as the best treatment in terms

of OS more than cCRT alone or with adjuvant CT [26].

Among the other variables considered in our model,

we may highlight the role of the treatment era in
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determining a better OS rate. Several factors have

probably played a role, including diagnostic advances,

stage migration owing to improved disease assessment

by radiological imaging, better patient’s selection, RT

technique optimisation, improvement in supportive care

to mitigate toxicities and optimisation of salvage ther-

apy for recurrent or metastatic disease.

We acknowledge the limitations of our analysis,
mainly consisting of its retrospective nature, and the

voluntary collection of data, limited number of EBER

status information which limited the analysis, the known

doctors’ decision-making bias and the lack of an upda-

ted staging. In addition, we are aware of the existence of

biases in selecting treatment approaches, who were left

to the choice of the multidisciplinary group of each

centre. Therefore, when different treatment options were
available as per guidelines, the decision process to adopt

IT or NIT strategy cannot be retrospectively defined.

Moreover, no data about acute toxicities are available

owing to the retrospective nature of the analysis.

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 reg-
istries or multicentre data collection represents an op-

portunity to support the clinical management and drive

the therapeutic approaches [27,28]. In this regard, the

current analysis does not suggest new approaches to

NPC, but it supports the transposability of IT in non-

endemic patients with EBERþ NPC, and it confirms

the peculiar clinical behaviour of EBER- cases.

In the future, the collection of prospective data
coming from institutions of non-endemic areas will help

in further refining the choice of treatment approach,

together with other factors influencing prognosis such as

circulating EBV DNA and pre-treatment patient’s

quality of life, which has been associated with survival in

endemic areas [29].
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