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Abstract

Background: Nasopharyngeal carcinoma (NPC) represents a therapeutic challenge due to its unique pathological
behavior, complex anatomical location, and high incidence in endemic regions such as the Maghreb. Advances in
radiotherapy techniques, particularly intensity-modulated radiotherapy (IMRT), combined with chemotherapy have
improved tumor control and reduced toxicity.

Methods: We conducted a retrospective study of 459 patients with NPC treated at the Radiotherapy-brachytherapy
Department of CHU Hassan I, Fes, Morocco, between January 2014 and December 2022. All patients underwent biopsy
with histopathological confirmation and staging investigations. Treatment protocols included induction chemotherapy
followed by concomitant chemoradiotherapy (68%), exclusive concomitant chemoradiotherapy (30%), or radiotherapy
alone (2.2%). IMRT was used in all cases. Survival outcomes were estimated with the Kaplan-Meier method, and
toxicities graded according to CTCAE v5.

Results: The mean age was 48.3 years, with a male/female ratio of 1.94. Undifferentiated carcinoma of nasopharyngeal
type (UCNT) was predominant (94.8%). Most patients presented at advanced stages (III-1V: 72.4%). Acute toxicities
included mucositis (61.7%, grade 23 in 11%), radiodermatitis (40.8%, grade =3 in 2%), and hematologic toxicity
(32.3%). Late toxicities included xerostomia (68%), hearing loss (29.8%), trismus (10.7%), and cervical fibrosis (4.5%).
At a median follow-up of 5 years, overall survival was 81% at 5 years and 71% at 8 years, while metastasis-free survival
was 77% and 73%, respectively. Nodal stage significantly impacted prognosis, with 5-year OS ranging from 91.1% (NO)
to 43.2% (N3, p<0.001).

Conclusion: Our findings confirm that IMRT-based concurrent chemoradiotherapy, with or without induction
chemotherapy, achieves high rates of tumor control and survival in an endemic population, with manageable toxicity.
Nodal involvement remains the strongest prognostic factor. These results support the need for multidisciplinary,
personalized strategies and ongoing refinement of therapeutic protocols for NPC in the Maghreb region.

Keywords: Nasopharyngeal carcinoma; Intensity-Modulated Radiation Therapy; Chemoradiotherapy;
Undifferentiated carcinoma of nasopharyngeal type

1. Introduction

Nasopharyngeal carcinoma (NPC) represents a major therapeutic challenge in oncology due to its unique pathological
behavior, complex anatomical location, and its sensitivity to multimodal treatment approaches. It therefore constitutes
a public health problem given its therapeutic and evolutionary impact. At the Radiotherapy Department of CHU Fes in
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Morocco, NPC management is based on a multidisciplinary strategy in which radiotherapy plays a central role. The use
of conformationnal radiotherapy techniques such as IMRT has made it possible to optimise tumour control while
minimising exposure of healthy structures, thereby improving the local control/toxicity ratio for our patients.

In an epidemiological context where NPC has a significant incidence in the Maghreb region, our retrospective study aims
to describe the clinical and therapeutic outcomes achieved at our center, with a particular focus on locoregional control,
survival, and treatment tolerance. Our objective is to identify predictive factors of success and potential areas for further
optimization of therapeutic protocols.

2. Materials and methods

This work is a retrospective study involving 459 patients with nasopharyngeal carcinoma treated with concurrent
radio-chemotherapy, either preceded by induction chemotherapy or not, within the Radiotherapy-brachytherapy
Department at the University Hospital Hassan II of Fés over a 9-year period from January 1, 2014, to December 30, 2022.

All patients underwent cavoscopy with tumour biopsy and pathological study. Assessment of local extension included
a complete ENT examination, cervico-facial computed tomography (CT) and/or magnetic resonance imaging (MRI) of
the cavum. Long-distance evaluation included a thoraco-abdomino-pelvic CT scan (or chest X-ray and abdominal
ultrasound) with bone scintigraphy. Treatment protocols were established at multidisciplinary consultation meetings
and varied according to the tumour stage, age and condition of the patient (induction chemotherapy followed by
concomitant chemo-radiotherapy, concomitant chemo-radiotherapy or exclusive radiotherapy). At the end of
treatment, patients were followed up at our outpatient clinic every 3 months for 2 years, then every 6 months for 3
years. After 5 years, patients were monitored annually.

Patients were identified using data from the Hosixnet hospital network database as well as TPS ARIA. Survival curves
were generated using the Kaplan-Meier method, and toxicities were graded according to version 5 of the Common
Terminology Criteria for Adverse Events (CTCAE).

3. Results and statistical analysis

The mean age in our series was 48.3 years, with an M/F sex ratio of 1.94.

The most frequent reason for consultation was lymph node syndrome, which was presentin 67.8% of cases in our series,
while rhinological and otological signs occurred in 56.6% and 50.3% of patients respectively. Neurological symptoms
were present in 27% of cases.

All our patients underwent nasofibroscopy with biopsy. The most frequent histological type was undifferenciated
Carcinoma of Nasopharyngeal Type (UCNT), observed in 97.4% of cases, while only 2.6%—that is, 12 patients in our
series—had squamous cell carcinoma (SCC). For locoregional assessment, a cervicofacial CT scan was performed in
94.8% of patients, and an MRI was conducted in only 5.2% of cases. The extension workup consisted of a thoraco-
abdomino-pelvic CT scan and bone scintigraphy in almost 90% of cases.

The classification adopted was the 8th edition of the 2017 TNM classification for nasopharyngeal cancer, with stage II
in 27.6% of cases, stage I1l in 42.9%, stage IVA in 23.9% and stage IVB in 5.6% of cases.

Table 1 Patient characteristics

Parameters N(%)

SEX

Male 303 (66%)
Female 156 (34%)
Mean age 48.3

Clinical presentation

Lymph node syndrom 311 (67.8%)
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Rhinological signs

260 (56.6%)

Otological signs

231 (50.3%)

Neurogical signs 124 (27%)
Histological type
UCNT 446 (94.8%)

Squamous cell carcinoma

12 (5.2%)

T Classification

T1 58 (12.6%)
T2 183 (39.9%)
T3 115 (25.5%)
T4 101 (22%)

N Classification

NO 76 (16.6%)
N1 144 (31.4%)
N2 197 (42.9%)
N3 42 (9.2%)

Classification M

MO

432 (94.1%)

M1

27 (5.9%)

Treatment consisted of induction chemotherapy followed by concomitant radio-chemotherapy in 68% of patients. The
most commonly used induction chemotherapy protocols (nearly 90%) in our series were cisplatin-Gemcitabine and
cisplatin-doxorubicin. Concomitant radio-chemotherapy without induction CMT was used in 30% of cases while
radiotherapy alone without concomitant chemotherapy was performed in 2.2% of patients. The irradiation technique
used was IMRT, with a total dose of 70gy in 35 fractions of 2Gy per fraction concurrently with cisplatin-based
chemotherapy. The median overall treatment time was 55 days.

With regard to acute toxicities induced by treatment, the following were observed:

e -Radiodermatitis, mainly grade I and II in 38.8% of patients (grade 3 in 2% of cases)

o

O

Radiomucositis, mainly grade I and II in 61.7% of patients (grade 3 in 11% of cases resulting in
swallowing difficulties and impaired nutrition)

Grade I-II dysphagia was reported in 31.2% of patients

Haematological toxicity, dominated by neutropenia, was found in 32.3% of patients
Chemotherapy-related digestive toxicity was observed in 17.2% of cases, while impaired renal
function was observed in only 3% of patients.

During our follow-up, the main late toxicities observed were: - Grade I and II xerostomia in 68% of cases, trismus in
10.7% of patients, hypoacusis in 29.8% of patients, dysgeusia in 5.8% of patients, ocular disorders in 5% and cervical
fibrosis in 4.5% of cases.
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Figure 1 Main Acute toxicities Figure 2 main late toxicities
In our series, 12% of patients had locoregional recurrence.
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Figure 3 Local recurrence-free survival curve Figure 4 Regional recurrence-free survival curve
(KAPLAN MEIER)

Survival free of distant metastases was 77% at 5 years and 73% at 8 years. The most frequent metastatic sites were
bone, lung and non-regional lymph nodes in 13.9, 13.1 and 12.2% of cases respectively, while liver and brain metastases
accounted for less than 10% of metastatic recurrences. Analysis of metastasis-free survival according to N stage showed
a borderline significant difference for lymph node involvement, with five-year DFS rates of 87.8%, 80.9%, 76.2% and
64.6% respectively for tumours classified as NO, N1, N2 and N3 (p = 0.059).

1492



World Journal of Advanced Research and Reviews, 2025, 27(03), 1489-1499

Fonction de survie
Fonction de survs
e " “-‘-H""‘-\. Canswrd
. P
b Bk T S——
s
=
E oE
=
L
A
= oA
=
i
[+ 5=
(1]
a g g & 'g g
durée metastases en année
Figure 5 Metastatic recurrence-free survival curve (KAPLAN MEIER)
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Figure 6 Metastatic free survival curve according to lymph node involvement
Overall survival was 81% at 5 years and 71% at 8 years. Analysis of overall survival according to N stage showed a

highly significant difference for lymph node involvement, with five-year OS rates of 91.1%, 80.2%, 83.8% and 43.2%
respectively for tumours classified as NO, N1, N2 and N3 (p<0.001).
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Figure 7 Overall survival curve (KAPLAN MEIER)
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Figure 8 Overall survival curve according to lymph node involvement

4. Discussion

Worldwide, there are three risk areas for nasopharyngeal cancer: a very high frequency area with Southern China,
where the incidence is 30 to 80/100,000/year. An intermediate frequency zone (8 to 12/100,000/year) with Taiwan,
Vietnam, Thailand, Malaysia, the Philippines, the Caribbean, the Mediterranean basin (Maghreb and Middle East), Alaska
and Greenland, and finally a low frequency zone in Europe and the United States (0.5 to 2/100,000/year). This type of
cancer is more frequently observed in people over the age of 50. The sex ratio is two to three men to one woman.
The results of our retrospective study on 459 NPC patients treated with concurrent radio-chemotherapy with or without

1494



World Journal of Advanced Research and Reviews, 2025, 27(03), 1489-1499

prior induction chemotherapy provide important insights into the effectiveness and tolerability of this multimodal
approach at our center. The patient population, characterized by a mean age of 48.3 years and a male-to-female ratio of
1.94, reflects the demographic profile typically observed in regions with a high incidence of NPC, particularly in the
Maghreb.

The clinical presentation, dominated by nodal syndrome (67.8%), and complemented by rhinologic, otologic, and
neurological symptoms, underscores the often delayed and heterogeneous manifestation of NPC. The TNM classification
(8th edition) revealed a predominance of advanced stages (stage Il in 42.9% and combined stages IVA/IVB in 29.5%),
highlighting the diagnostic challenges and the need for intensive management. Significant lymph node involvement (N2
or N3) was often associated with these cancers, reflecting their lymphophilic nature. The rate of lymph node
involvement varies between 33.3% and 69% according to the literature (1,2). In our series, 52.1% of lymph node
involvement was classified as N2 /N3.

The complex anatomy of the nasopharynx makes surgical access particularly difficult. Since the 1950s, the first-line
surgical approach has been abandoned in favour of less invasive treatments, and the majority of current protocols are
based on concomitant radio-chemotherapy (3). Several studies have shown that radiotherapy alone can achieve 10-
year survival rates of 34%, 37% and 43% (4,5), although it is only reserved for stage I NPC. Concomitant radio-
chemotherapy (CRT) is the standard treatment for locally advanced nasopharyngeal cancers of stage T2 and above, or
N1 and above. The 0099 intergroup trial (6) was the 1st randomised trial (RT) to demonstrate a gain in progression-
free survival (PFS) and overall survival (0S) in favour of CCT compared with HBRT alone in locally advanced cavum
cancer (T3-T4,N2-N3). Six other ERs followed, all of which showed the superiority of CCR in terms of PFS, CL and OS.
Then the MAC-NPC meta-analysis (7) published in 2006 analysed the updated individual data from 8 randomised trials
and confirmed the 5-year OS benefit of 6% in favour of CCR with a reduced risk of locoregional and distant relapse for
chemotherapy regardless of its modalities.Its update presented at the ASCO in 2014, including 19 trials and 4,798
patients with a follow-up of 7.1 years: absolute benefit in OS of 6.4% with benefit in the case of CCR with or without
adjuvant CMT (regardless of age, sex or tumour stage (8).

Induction chemotherapy (ITC) is indicated for stages III (especially in the case of N2 or multiple or large adenopathies)
and IV: a French phase III trial (GORTEC TRIAL) compared CCR vs 3 courses of induction chemotherapy (TPF regimen)
for T2-T4 regardless of N showed an improvement in progression-free survival and overall survival in favour of the
induction chemotherapy + CCR arm. The Chinese phase I1I trial (9) published in the NEJM in 2019 compared gemcitabine
CDDP in induction before RCC vs RCC alone for stage III-IV patients with N+ with an improvement in PFS and OS in
favour of CTLFinally, the MAC NPC update in 2020 included 28 trials with more than 8,000 patients comparing CCR vs
CCR+adjuvant chemotherapy vs ITC+CCR vs RTH alone + induction or RTH alone + adjuvant chemotherapy, with the
conclusion that the addition of induction or adjuvant chemotherapy to CCR is superior to to CCR alone not only in terms
of OS but also in terms of PFS, CLR, cancer-related death and metastatic control (10).

Overall survival at 5 years, reported by several randomised studies, varies between 49.7% and 78.4% (11,12,13,14). In
our series, which was carried out in a population considered to be endemic, the survival results are consistent with
those reported in the literature, in particular the series from the Maghreb (15) and the Middle East, with an overall 5-
year survival of 81% and a metastasis-free survival of 77%, with N3 lymph node involvement being a major factor in
poor prognosis.According to the series by Chen et al (14), the 5-year overall survival for tumours classified as N2 and
N3 was 74% versus 29.4% respectively, with a significant difference (p=0.0009), which is consistent with our series
where the overall survival for N2 and N3 was 83.8% versus 43.2% respectively, with a significant difference (p<0.001).

The rate of locoregional recurrence and the occurrence of distant metastases, with a predominance of bone, lung and
lymph node sites, illustrate the efficacy of treatment in controlling tumour, while indicating the need for multimodal
approaches to reduce the risk of dissemination.

The last few decades have seen impressive advances in the radiotherapeutic management of nasopharyngeal carcinoma.

The intensive use of IMRT, magnetic resonance imaging and combined chemoradiotherapy has led to encouraging
therapeutic results (16,17,18,19,20),

The results of our retrospective study highlight a notable frequency of acute toxicities in patients treated for
nasopharyngeal carcinoma.

Radiodermatitis occurs in approximately 80% of patients (21). Itis responsible for a deterioration in quality of life likely
to lead to temporary or even permanent interruption of treatment (22). This toxicity is dose-dependent and appears
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around the third week of treatment (23). In our series, radiodermatitis was found in more than 40% of cases. Acute
radiodermatitis is constant, usually mild to moderate (grade I or II), but 11% of patients will suffer grade III toxicity
with conventional fractionation according to Calais G et al (24). For our patients, mild to moderate toxicity (grade I to
II) predominated, with grade III occurring in 2% of cases.

Mucositis is observed in the vast majority of patients treated by radiotherapy with concomitant chemotherapy,
representing more than 60% (25,26), which is comparable with the results of our series. Radiomucositis generally
appears within 2 to 3 weeks of the start of irradiation(27).

According to the literature, 20% of patients present with grade II dysphagia (28). Dysphagia was recorded in
approximately 30% of our patients and was grade I to Il in the majority of cases.

These side effects disappear between one and four weeks after the end of radiotherapy, but complete healing may take
one to three months. These complications, by altering patients' quality of life and nutritional status, underline the
importance of personalised and optimised management during treatment.

Medium and long-term follow-up identified several late complications. Among these, xerostomia remains the most
common, affecting approximately 60 to 70% of patients at 12 months. This complication, linked to irradiation of the
salivary glands, results in an alteration in oral comfort, an increased risk of dental caries and difficulty swallowing.

The degree of xerostomia depends largely on the dose/volume ratio of the salivary gland in the irradiation field. IMRT
can limit the dose delivered to these glands without compromising tumour coverage. Numerous clinical studies have
shown a lower degree of xerostomia after IMRT compared with the 2D and 3D techniques. Pow et al (29) showed that
IMRT was significantly better than conventional RT in terms of parotid sparing and improved quality of life in early NPC.

Lee et al (30) also showed that only 14% of patients had grade 2 xerostomia one year after the start of IMRT and that
35% of patients had no complaints of xerostomia at all. The results of the present study are in close agreement with
those of Lee.

Miah et al (31) analysed the effect of concomitant chemotherapy on parotid gland function after intensive head and neck
radiotherapy, concluding that concomitant platinum chemotherapy had no significant negative effect on subjective
xerostomia symptoms and saliva flow rates at one year after the end of radiotherapy.

A sizeable proportion of patients (around 30%) experienced progressive ototoxicity, manifested by hearing loss, which
had an impact on communication and social integration. The study reported by Lee et al (30) showed that age,
concomitant chemotherapy and the median dose received by the cochlea were significant factors in the development of
auditory toxicities.

Other late toxicities, such as trismus and cervical fibrosis, were reported in around 15% of patients. These observations
are consistent with the literature, which emphasises that the incidence and severity of late toxicities are closely linked
to the total radiation dose, the volume irradiated and the association with concomitant and induction chemotherapy.
Elderly patients and those with co-morbidities appear to be particularly vulnerable to these complications.

Late toxicities can be life-threatening or can considerably erode the patient's quality of life (QoL) and functional status,
hence the importance of regular follow-up and personalised care during post-treatment monitoring consultations.

5. Conclusion

This study provides a regional perspective on the management of NPC and underscores the importance of tailoring
therapeutic strategies to local specificities. Our findings offer a robust basis for further refining therapeutic protocols at
our center and contributing to the evolution of radiotherapy-oncology standards in NPC management. Ultimately, our
experience illustrates the relevance of a personalized, multidisciplinary approach to addressing the therapeutic
challenges posed by nasopharyngeal carcinoma in the Maghreb context.
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