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Abstract 
Introduction: Nasopharyngeal carcinomas are the most radiation-sensitive 
tumours, and radiotherapy alone provides better local control. Objectives: To 
evaluate the clinical efficacy and acute and late toxicities of two different 
treatment regimens for locally advanced nasopharyngeal carcinoma. Me-
thods: From 2014 to 2017, 150 cases of stage III and 68 cases of stage IVA 
nasopharyngeal carcinoma were treated. Of these, 137 received conventional 
radiotherapy plus chemotherapy, and 81 received intensity-modulated radio-
therapy plus chemotherapy. Chemotherapy was given either as induction, 
concurrent or adjuvant therapy. Survival rates were calculated according to 
Kaplan Meier and compared with the Log-rank test. The RTOG or EORTC 
criteria were used to assess acute and late toxicities. Results: The median fol-
low-up time was 21.5 months, and the 2-year locoregional relapse-free sur-
vival, distant metastases-free survival, and overall survival rates in the con-
ventional radiotherapy plus chemotherapy group were 76%, 71% and 77%, 
respectively; in the intensity-modulated radiotherapy plus chemotherapy 
group, they were 97%, 84%, and 100%, respectively. The difference in survival 
between the two groups was significant (χ2 = 5.06, P = 0.028). The incidence 
of grade 2 and 3 xerostomia one year after radiotherapy was 45.1% and 30.9% 
versus 33.3% and 0%. Conclusion: Compared with conventional radiothera-
py plus chemotherapy, intensity-modulated radiotherapy plus chemotherapy 
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offers better locoregional relapse-free survival and overall survival in patients 
with stage III and IVA nasopharyngeal carcinoma, and may significantly re-
duce the occurrence of radiation-induced xerostomia. 
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1. Introduction 

Nasopharyngeal carcinomas (NPC) are the most radiation-sensitive tumors, and 
radiotherapy (RT) alone provides better local control. In patients with ear-
ly-stage (stages I and II), the 10-year disease-free survival, recurrence-free sur-
vival, and metastasis-free survival can reach over 95%, 90%, and 94%, respec-
tively [1]. However, treatment outcomes for locally advanced disease are less 
than satisfactory. Patients with stage III-IVA NPC had the highest incidence of 
relapse (61.4%) and death rates (43.2%) [2] [3]. From a practical standpoint, the 
efficient application of RT in this group is limited by the complex anatomy of 
the head and neck regions. Factors such as: patient age (≥60 years old), hearing 
loss, xerostomia, eyeball damage, and a decrease in nutritional status have been 
suggested as common complications after NPC irradiation. The occurrence rate 
of grade > 2 hearing loss, xerostomia, radiation induce optic nerve neuropathy, 
radiation induce retinitis, and even a decrease in nutritional status were respec-
tively 46.8%, 84.4%, 12.5%, 21.9% and 67.0% [4] [5] [6] [7]. In this context, tox-
icity management during treatment becomes even more important than curative 
treatment. Nevertheless, the recent advances in clinical imaging, treatment plan-
ning, and conformity of dose delivering have resulted in better outcomes [8]. 
Compared with old techniques conventional RT, intensity modulated radiation 
therapy (IMRT) can deliver more conformal dose to the tumor site, while better 
spares adjacent critical organs, thereby improving the local control rate of the 
primary tumor and reducing the overall exposure of organs at risk. The 5-year 
actuarial local relapse-free survival (LRFS) rate increased from 86.8% to 92.7% 
and 5-year disease-free survival (DFS) rate increased from 71.4% to 75.9% for 
the IMRT group, respectively [9]. Furthermore, patients with metastatic NPC 
have poor prognosis, with median overall survival of 20 months [10]. Regarding 
the issue of how to control distant metastasis and improve the overall survival 
rate in patients with locally advanced NPC, several studies have been initiated 
over many years in China to provide these patients with better control of distant 
metastases and thus improve overall survival [10]. The present study aimed to 
evaluate the results of management strategies for stage III - IVA NPC in terms of 
locoregional relapse-free survival (LRFS), distant metastases-free survival (DMFS), 
overall survival (OS) rates and late toxicity, and to provide better knowledge that 
could help tailor the most effective strategies. 
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2. Material and Methods 
2.1. Patients Clinicopathological Characteristics 

A total of 308 patients treated for NPC were selected and retrospectively re-
viewed at The Fourth Affiliated Hospital of Hebei Medical University. Of these, 
218 cases of histologically confirmed stage III - IVA NPC between January 2014 
and December 2017 were eligible for inclusion. The complete demographic and 
clinicopathological characteristics of the 218 patients are presented in Table 1.  
 
Table 1. Clinicopathological characteristics of patients with nasopharyngeal carcinoma. 

Factors All 

Conventional 
RT + CT group 

IMRT + CT 
group χ2 P 

n (%) n (%) 

Gender    0.04 0.895 

Male 136 (62.4) 72 (52.6) 64 (70.0)   

Female 82 (37.6) 65 (47.4) 17 (30.0)   

Age    3.28 0.149 

Median (year) 49 ± 9.3 48 ± 3.8 52.6 ± 8.2   

<50 121 (55.5) 93 (67.9) 28 (34.6)   

≥50 97 (44.5) 44 (32.1) 53 (65.4)   

Histological grade    2.44 0.296 

Poorly and moderate 
differentiated 

160 (74.4) 93 (67.9) 67 (82.7)   

Undifferentiated 58 (26.6) 44 (32.1) 14 (17.3)   

Primary T-stage    3.04 0.810 

T1 - T2 47 (21.6) 33 (24.1) 14 (17.3)   

T3 93 (42.7) 57 (41.6) 36 (44.4)   

T4 78 (37.7) 47 (34.3) 31 (38.3)   

N-stage    7.30 0.402 

N0 31 (14.2) 19 (13.9) 12 (14.8   

N1 36 (16.5) 22 (16.1) 14 (17.3)   

N2 93 (42.7) 71 (51.8) 22 (27.2)   

N3 58 (26.6) 25 (18.2) 33 (40.7)   

TNM-stage    2.72 0.257 

III 150 (68.8) 82 (59.9) 68 (84.0)   

IVa 68 (31.2) 55 (40.1) 13 (16.0)   

Total 218 137 81   

RT: Radiotherapy; IMRT: Intensity-modulated radiotherapy; CT: Chemotherapy. 
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There were 136 males and 82 females, with male/female ratio of 2:1. The median 
age of 49 years (range, 22 - 83 years). At initial diagnosis, 91 (41.7%) patients ex-
hibited poorly differentiated carcinoma, 69 (31.7%) exhibited moderate carci-
noma and 58 (26.6%) exhibited undifferentiated carcinoma. All the patients 
were restaged according to the International Union Against Cancer 2017 cancer 
staging system [11]. Overall, 150 (72.5%) patients exhibited stage III tumors, 68 
(31.2%) exhibited stage IVA. According to different treatment modalities, they 
were divided into conventional RT plus chemotherapy (CT) group and IMRT 
plus chemotherapy group (IMRT + CT group). 

2.2. Radiotherapy Planning and Target Volume Definition 

All patients received radical RT. Patients were treated in supine position with 
head and shoulders immobilised in a Perspex shell or thermoplastic mask with at 
least five fixation points under the scanner simulation (Phillips PQS2000). En-
hanced CT-scan slices measuring 3 mm were obtained from the top of the head 
to the arch of the aorta inferiorly. Regarding conventional RT, the combined 
cervico-facial field and the lower half neck field were used. After DT 36 Gy, the 
spinal cord is protected and an electron beam is used to supplement the dose in 
the bilateral retroauricular area. After DT 50 Gy, the volume in the bilateral re-
troauricular area and temporal fields was changed to 70 - 76 Gy, and the volume 
of enlarged lymph nodes was increased to 60 - 65 Gy. The IMRT target volume 
include: 1) Primary nasopharyngeal tumor (GTV); 2) Positive neck lymph nodes 
(GTVnd); 3) High risk clinical target volume (CTV1), and Low risk clinical tar-
get volume (CTV2). CTV1 includes GTV plus 0.5 cm radial margin, nasopha-
ryngeal cavity, skull base, pterygopalatine fossa, internal and external pterygoid 
plates, nasal cavity, and posterior one-third of the maxillary sinus, para pharyn-
geal region, the floor of the mouth, and the elective bilateral cervical lymph 
node, area II. CTV2 including bilateral lower neck lymphatic drainage area III, 
IV and V. PTV was obtained by adding 0.3 cm margin to each target volume. 
Primary fields are the portals used to deliver a radiation dose to the primary site 
of the cancer; neck fields are additional portals used to treat cervical lymph 
nodes not included in the primary fields. The first-course of radiation treatment 
was delivered to GTV, GTVnd, CTV1, and CTV2. The prescribed dose is 61.6, 
61.6, 60.0 Gy, and 53.2 Gy, respectively, in 28 fractions. In the second course, 
GTV was increased by 9 - 15 Gy in 3 - 5 fractions, and if there were still residual 
lymph nodes, the GTVnd was increased by 6 - 9 Gy in 3 - 5 fractions. The 
CT-scan images from the two past positioning were merged to assess the target 
volume and the volume of the organs at risk. The adjacent organs at risk and 
dose limits were of brainstem 45 - 50 Gy, spinal cord 35 - 40 Gy, optic nerve 40 - 
50 Gy, pituitary gland, 40 - 55 Gy, temporal lobe 40 - 55 Gy, pinna 4 - 6 Gy, pa-
rotid gland 25 - 30 Gy, temporomandibular joint 40 - 50 Gy, and 60 - 65 Gy for 
the mandible. Reverse meter fins using Cadplan 6.0 or Eclipse to design 6 - 7 
co-planar irradiated fields, and the treatment plan evaluation criteria were that 
the PTV receiving > 105% of the prescribed dose volume < 20%, <95% of the 
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prescribed dose volume < 3%, and no > 110% of the prescribed dose could occur 
anywhere outside the PTV. The IMRT treatment plan verification was per-
formed using the IMRT Phantom model from the Swedish IBA company, the 
912 dosimeter from Capintec Corporation of the United States, and the Swedish 
IBA company 2D ionization matrix and the OmniproTM. 

2.3. Chemotherapy Regimens 

The CT was administered either in induction, concomitantly with RT, or as ad-
juvant therapy. The three regimens are PF regimen (induction or adjuvant CT, 
cisplatin 70 - 80 mg/m2 intravenous infusion on 3 days, 5 - Fluorouracil 500 - 
750 mg/m2 intravenous infusion on day 1 - 5, repeated every 3 weeks, given in 1 
to 4 cycles); TP regimen (induction or adjuvant CT, cisplatin 70 - 80 mg/m2 
intravenous infusion over 3 days, paclitaxel 150 - 170 mg/m2 intravenously on 
day l, repeated every 3 weeks, for 1 - 4 cycles); PF weekly regimen (cisplatin 20 
mg/m2, 5 - fluorouracil 500 mg/m2 intravenously once/week, concurrent che-
motherapy 4 - 6 cycles). The CT regimens in each group are shown in Table 2. 

2.4. Follow-Up Evaluation 

All of the patients were monitored weekly during the RT course for acute toxici-
ty. Radiation oncologists reported acute toxicity of the skin, oral mucosa, and 
salivary glands according to the Radiation Therapy Oncology Group (RTOG) 
Common Terminology Criteria for Adverse Events (CTCAE) Ver. 4 criteria 
[12]. Patients with acute xerostomia were evaluated by attending radiation on-
cologists based on patients reporting as follows: Grade 0: no change over base-
line; Grade 1: mild mouth dryness/slightly thickened saliva/metallic taste; Grade 
2: moderate to complete dryness/thick, sticky saliva/markedly altered taste; 
Grade 3: severe dry mouth, no stimulation, often need to wake up at night to 
drink water; and Grade 4: acute salivary gland necrosis. Late injuries such as: 
subcutaneous soft-tissue fibrosis, difficulty in opening mouth, xerostomia, cranial 
nerve palsy, deafness, radiation-induced temporal lobe necrosis, visual loss, and 
headache were assessed by using the RTOG/European Organization for Re-
search and Treatment of Cancer (EORTC) criteria, 6 months and 12 months af-
ter the completion of chemoradiotherapy Table 3. For all, the observation started 
from the first day of treatment until death or the last follow-up visit. This fol-
low-up was undertaken until 31 December 2019, with the median follow-up pe-
riod of 21.5 months (5 to 49 months). The follow-up rate was 100%. 
 
Table 2. Chemotherapy regimen in the different groups. 

Groups PF-3 weeks TP-3 weeks PF-1 week Total 

Conventional RT 68 42 27 137 

IMRT + CT 36 32 13 81 

PF: Platinum, 5 - Fluorouracil; TP: Taxane, Platinum; RT: Radiotherapy; IMRT: Intensi-
ty-modulated radiotherapy; CT: Chemotherapy. 
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Table 3. Prevalence of acute and late toxicities in each group. 

Treatment related toxicities 
Total 

Groups 

Conventional RT + CT IMRT + CT 

n (%) n (%) n (%) 

Acute toxicities (n = 218 cases)    

Skin    

≤Grade 2 218 (100) 137 (62.8) 81 (37.2) 

>Grade 2 0 0 0 

Mucositis    

≤Grade 2 157 (72.0) 115 (83.9) 62 (76.5) 

>Grade 2 41 (18.0) 22 (16.1) 19 (23.5) 

Xerostomia    

≤Grade 2 185 (84.8) 119 (86.8) 66 (81.5) 

>Grade 2 33 (15.2) 18 (13.2) 15 (18.5) 

Late toxicities (n = 111 cases)    

Soft tissue fibrosis    

Yes 9 (8.1) 9 (12.7) 0 (0.0) 

No 102 (91.9) 62 (87.3) 40 (100) 

Neck hyper pigmentation    

Yes 69 (62.2) 56 (78.9) 13 (32.5) 

No 42 (37.8) 15 (21.1) 27 (67.5) 

Encephalopathy    

No 110 (99.1) 70 (98.6) 40 (100) 

Yes 1 (0.9) 1 (1.4) 0 (0.0) 

Xerostomia    

≤Grade 2 89 (80.2) 49 (69.0) 40 (100) 

>Grade 2 22 (19.8) 22 (31.0) 0 (0.0) 

RT: Radiotherapy; IMRT: Intensity-modulated radiotherapy; CT: Chemotherapy. 

2.5. Statistical Analysis 

All analysis was performed using SPSS 23.0 (SPSS Inc, Chicago, IL). The 
Chi-square tests were used to compare the baseline characteristics between the 
two groups. The Kaplan-Meier methods were used to estimate the survival. 
Log-rank tests were used to compare the survival. The level of significance was 
set as P < 0.05. 

3. Results 
3.1. Tumor Response to Treatment and Failure Pattern 

Patient and tumor characteristics are shown in Table 1. All patients had histo-
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logically confirmed NPC. Based on the intention-to-treat, and analyze, residual 
tumor in the primary tumor site was observed in 11 patients six months after the 
end of treatment including, conventional RT + CT group 9 cases and 2 case in 
IMRT + CT group; residual neck lymph nodes 4 cases including, IMRT + CT 
group 1 case and 3 cases in conventional RT + CT group. During the follow-up 
period, 3 patients experienced recurrence in primary site including, convention-
al RT + CT group 3 cases and 0 cases in IMRT + CT group; neck lymph nodes 4 
cases including, conventional RT + CT group 3 cases and 1 cases in IMRT + CT 
group. Distant metastases 10 cases including, IMRT + CT group 3 case and 7 
cases in conventional RT + CT group. A total there were 14 deaths, including 
conventional RT + CT group 11 cases and 3 cases in IMRT + CT group. For the 
whole group and in each group of patients, LRFS, DMFS, and the OS rates are 
shown in Table 4. 

3.2. Acute Reactions and Late Toxicities 

The acute and late toxicity profile of conventional RT + CT and IMRT + CT is 
listed in Table 3. Acute toxic reactions were assessed in all of the 218 (100%) pa-
tients. Grade 0 - 2 skin reactions were seen in all patients. There were no > 
Grade 2 acute skin reaction. Among patients with acute oral and pharyngeal 
mucosa reactions, eight patients with grade 3 acute reactions in the oral and 
pharyngeal mucosa interrupted treatment for more than 5 days. Of these, 7 cases 
in the conventional RT + CT group and 1 case in the IMRT + CT group, all oth-
ers completed treatment as planned. 33 (15.2%) patients developed acute xeros-
tomia, including 18 (13.2%) patients in conventional RT + CT group, and 15 
(18.5%) patients in IMRT group. The common late injury in patients more than 
1 year after the end of treatment is skin change, subcutaneous soft tissue fibrosis, 
xerostomia, etc. One patient in conventional RT + CT group developed radia-
tion encephalopathy 8 months after treatment. Among the 111 patients who 
were followed up for more than 1 year, the occurrence of xerostomia in each 
group 12 months after treatment is shown in Table 3. 
 
Table 4. The treatment effect in the whole group and in each group. 

Groups 

LRFS 
(%) 

DMFS 
(%) 

OS 
(%) 

2 years 3 years 2 years 3 years 2 years 3 years 

All 92 80 84 72 87 81 

Conventional 
RT + CT 

76 71 71 68 77 65 

IMRT + CT 97 88 84 84 100 100 

LRFS: Locoregional relapse-free survival; DMFS: Distance metastases-free survival; OS: 
Overall survival; RT: Radiotherapy; IMRT: Intensity-modulated radiotherapy; CT: Che-
motherapy; (χ2 = 5.06, P = 0.028). 
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4. Discussion 

It is widely accepted that conventional RT has always been controversial in head 
and neck cancer [13], especially for conventional RT of the nasopharynx. The 
ability to sculpt the dose to the target volume has resulted in significant toxicity, 
and the risk of permanent feeding tube dependence with conventional RT is 
high during and after irradiation. Compared with the more morbid severe oro-
pharyngeal mucositis, xerostomia, soft tissue fibrosis, dysphagia with conven-
tional RT, IMRT has been routine choice in the past three decade [14]. In This 
article, we reported the outcome of 218 NPC who underwent definitive RT with 
conventional RT + CT and IMRT + CT. We found that not only was the treat-
ment outcome improved, but at the same time treatment-related toxicity was 
significantly reduced by IMRT. For all outcome parameters, 2-year LRFS, 76% vs 
97%; DMFS, 71% vs 84%; OS, 77% vs 100%, 3-year LRFS 71% vs 88%, DMFS, 
68% vs 84%; OS, 65% vs 100% (χ2 = 5.06, P = 0.028), and one-year treat-
ment-related toxicities > Grade 2 xerostomia 31.0% vs 0%, soft tissue fibrosis 
12.7% vs 0%, neck hyperpigmentation 78.9% vs 32.5% confirmed these findings. 
Chua et al. [15] analyzed 784 cases of NPC in phase III clinical trials. The data 
showed that the 5-year recurrence-free survival was 63.5% and 58.1% in the 
chemoradiotherapy group and the RT group, respectively (P < 0.05). In contrast, 
the 5-year OS rate was not significantly improved (61.9%: 58.1%, P = 0.092). 
Zhang B et al. [16], and Fang L et al. [17] also analyzed the results of 6 rando-
mized controlled trials and concluded that conformal RT combined with plati-
num-based CT may be beneficial for patient with locally advanced NPC survival. 
However, the study results did not confirm the benefit of the RT regimen. Sever-
al meta-analysis from USA assessed the effect of chemoradiotherapy on the out-
come of treatment of locally advanced NPC, the results showed that the com-
bined chemoradiotherapy group was more effective than RT alone [18] [19]. The 
2 and 3-year survival rates were increased by 20% and 19%, respectively, and the 
2 and 3-year disease-free survival rates were increased by 37% and 40%, respec-
tively (P < 0.05). As in our study, the combination chemoradiotherapy in this 
group of studies included neoadjuvant chemotherapy, concurrent chemothera-
py, and induction chemotherapy [20] [21] [22]. The comparison of patients' 
LRFS, DMFS and OS suggested that CT provided a small but statistically signifi-
cant benefit and that the combination of different CT and RT regimens was not 
statistically significant between groups. On behalf of our results, we believe that, 
the benefit in OS appears to be more significant when the CT drugs are given 
concurrently with IMRT. This model has become the standard treatment model 
for patients with stage III and IV NPC in the United States since the first pros-
pective randomized controlled Intergroup Study comparing concurrent chemo-
radiotherapy plus adjuvant CT with RT alone showed significant improvement 
in survival [23] [24]. O’Meara et al. [25] analyzed the results of 5 randomized 
phase III clinical studies, further affirmed the benefit of chemoradiotherapy over 
RT alone, and recommended platinum-based chemoradiotherapy plus adjuvant 
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CT for locally advanced NPC as a standard treatment. Unlike our study, the 
combination of CT and RT was not randomised, and the pairwise combination 
mode of neoadjuvant CT, concurrent CT and induction CT were not used. 
Therefore, it is difficult to draw certain conclusions as no difference was seen in 
the survival comparison between the RT plus CT group and the RT alone group. 
They only considered that it may be related to the shorter follow-up period, in-
consistent CT dosing regimen, and the timing of administration. In our current 
study, the couple IMRT + CT had the best effect, suggesting that changes in RT 
techniques may be helpful to improve the survival rate of patients. Given that, 
the anatomical location of NPC is close to the midline of the body and sur-
rounded by many adjacent and vital organs that need to be protected. This is the 
main reason why conventional RT techniques cannot pass through the tumor 
area at high doses. Furthermore, the biological characteristics of NPC require a 
simultaneous and different radiation dose splitting in the primary tumor, sur-
rounding high-risk lymph nodes metastasis areas, and positive lymphatic drai-
nage areas (Figure 1). Although conventional RT can cover the treatment range 
within the irradiation range, it cannot avoid the target inhomogeneity of dose 
distribution within the region. At first sight, as a model of high-precision RT, 
IMRT has the advantage of high dose and good target conformity, so that a high 
therapeutic dose can be concentrated on the tumor site, while the normal tissue 
around the tumor is less irradiated. Secondly, IMRT can achieve a simultaneous 
accelerated radiation therapy boost (simultaneous integrated boost radiotherapy 
(SIB-RT), which is essential to increase the dose per fraction of the target area to 
improve the biological effect. Studies have shown that a single prescription dose 
increase from 2 Gy to 2.5 Gy results in a 25% increase in physical dose and a 
40% increase in biological dose [26].  

Besides in our study, the total dose of IMRT and conventional RT to the na-
sopharynx was equivalent, and there were no recurrences in the primary site af-
ter treatment. However, in IMRT group, we observed 1 case of cervical lymph 
node recurrence (4 cases in the whole group), and 3 cases of distant metastasis 
(10 in the whole group) after treatment, indicating that IMRT may be more ef-
fective than conventional RT in terms of local tumor control. Another reason for 
the use of IMRT in the treatment of NPC is the preservation of parotid gland 
function. The incidence of severe xerostomia after conventional RT is nearly 
100%, and IMRT technology can significantly reduce the volume and the expo-
sure of the salivary gland to the radiation dose, so the incidence of dry mouth is 
reduced, the secretion function of the salivary gland gradually recovers over 
time, and the patient’s quality of life change is extremely high [26] [27] [28]. 
These findings are consistent with those in our research work. However, the 
present study has some limitations. First, all of the inclusion has been only re-
trospectively conducted. Second, the exact and objective clinical value of this ad-
ditional xerostomia sparing remains unclear. A prospective trial, including ob-
jective salivary gland secretion evaluation and patient-reported outcomes, could  
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Figure 1. Target volume coverage using IMRT planning system in nasopharyngeal carcinoma. 

 
better investigate the added value of our findings. Finally, the original plans have 
not been developed with the same technique, using both conventional RT + CT 
and IMRT + CT methods. Nevertheless, to the best of our knowledge, this is one 
of the first studies investigating the prevalence of xerostomia using IMRT and 
CT for a strictly homogeneous cohort of patients, all treated for locally advanced 
nasopharyngeal carcinomas in our cancer center. According to the characteris-
tics of Chinese NPC, which is mainly poorly differentiated squamous cell carci-
noma with a high probability of distant metastases, our results further illustrates 
that the combination of IMRT and CT may be the direction of efforts for these 
population of patients with NPC. Therefore, in our ongoing studies comparing 
the efficacy of IMRT alone and IMRT + CT, the optimal timing CT and RT, and 
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the choice of regimens are all worthy of extensive, in-depth discussions.  

5. Conclusion 

Compared to conventional RT + CT, CT combined with IMRT may not only 
improve LRFS, DMFS and OS, but can also significantly reduce treatment-related 
toxicity in patients treated for locally advanced stage III-IV nasopharyngeal car-
cinoma. However, the optimal choice of CT regimens needs to be further studied 
in large samples. 

Acknowledgements 

We kindly thank Dr. Joelle OTZ and Olivier MATIGNON in Oncolo-
gy-Radiotherapy Department, UF Radiotherapy, CHU de la Guadeloupe for 
their contributions to this paper. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

Authors’ Contributions 

Keita M. and Li Juan drafted the manuscript and participated in data collection, 
and helped to analyze the data. Shen Wen Bin participated in the coordination 
of the study. All authors read and approved the final manuscript. 

Financial Support 

The authors are grateful to the Natural Science Foundation of Hebei Province 
(No. H2021206429). 

References 
[1] Römer, T., Franzen, S., Kravets, H., et al. (2022) Multimodal Treatment of 

Nasopharyngeal Carcinoma in Children, Adolescents and Young Adults-Extended 
Follow-Up of the NPC-2003-GPOH Study Cohort and Patients of the Interim 
Cohort. Cancers, 14, Article 1261. https://doi.org/10.3390/cancers14051261 

[2] Chua, D.T,. Shan, J.S., Wei, W.I., et al. (2001) The Predictive Value of the 2017 
American Joint Committee on Cancer Stage Classification in Determining Failure 
Patterns in Nasopharyngeal Carcinoma. Cancer, 92, 2845-2855.  
https://doi.org/10.1002/1097-0142(20011201)92:11<2845::AID-CNCR10133>3.0.C
O;2-7 

[3] Yang, J., Liang, Z.G., Jiang, Y.T., et al. (2021) Efficacy and Safety of Concurrent 
Chemoradiotherapy Combined with Induction Chemotherapy or Adjuvant Che-
motherapy in Patients with Stage II-IVA Nasopharyngeal Carcinoma: A Propensity 
Score Matching Analysis and Meta-Analysis. Frontiers in Oncology, 11, Article 
778836. https://doi.org/10.3389/fonc.2021.778836 

[4] Hajisafari, A., Bakhshandeh, M., Aghamiri, S.M.R., et al. (2018) A Prospective 
Evaluation of the Early Effects of Radiation on the Auditory System Frequencies of 
Patients with Head and Neck Cancers and Brain Tumors after Radiotherapy. Ear, 

https://doi.org/10.4236/jct.2023.1412038
https://doi.org/10.3390/cancers14051261
https://doi.org/10.1002/1097-0142(20011201)92:11%3C2845::AID-CNCR10133%3E3.0.CO;2-7
https://doi.org/10.1002/1097-0142(20011201)92:11%3C2845::AID-CNCR10133%3E3.0.CO;2-7
https://doi.org/10.3389/fonc.2021.778836


M. Keita et al. 
 

 

DOI: 10.4236/jct.2023.1412038 462 Journal of Cancer Therapy 
 

Nose & Throat Journal, 97, E10-E17.  

[5] Ameri, A., Norouzi, S., Sourati, A., et al. (2022) Randomized Trial on Acute Toxici-
ties of Weekly vs Three-Weekly Cisplatin-Based Chemoradiation in Head and Neck 
Cancer. Cancer Research, 5, e1425. https://doi.org/10.1002/cnr2.1425 

[6] Afshin, R., Samira, A., Ahmad, A., et al. (2019) A Report of Delayed Toxicities of 
Intensity Modulated Radiation Therapy for Nasopharyngeal Carcinoma: A Single 
Center Cross-Sectional Study. International Journal of Cancer Management, 12, 
e91606. 

[7] Ravasco, P., Monteiro-Grillo, I., Marques Vidal, P. and Camilo, M.E. (2005) Impact 
of Nutrition on Outcome: A Prospective Randomized Controlled Trial in Patients 
with Head and Neck Cancer Undergoing Radiotherapy. Head & Neck, 27, 659-668.  
https://doi.org/10.1002/hed.20221 

[8] Gordin, A., Golz, A., Daitzchman, M., et al. (2007) Fluorine-18 Fluorodeoxyglucose 
Positron Emission Tomography/Computed Tomography Imaging in Patients with 
Carcinoma of the Nasopharynx: Diagnostic Accuracy and Impact on Clinical Man-
agement. International Journal of Radiation Oncology, Biology, Physics, 68, 370-376.  
https://doi.org/10.1016/j.ijrobp.2006.12.028 

[9] Au, K.H., Ngan, R.K.C., Ng, A.W.Y., et al. (2018) Treatment Outcomes of Naso-
pharyngeal Carcinoma in Modern Era after Intensity Modulated Radiotherapy 
(IMRT) in Hong Kong: A Report of 3328 Patients (HKNPCSG 1301 Study). Oral 
Oncology, 77, 16-21. https://doi.org/10.1016/j.oraloncology.2017.12.004 

[10] Wang, F.H., Wei, X.L., Feng, J., et al. (2021) Efficacy, Safety, and Correlative Bio-
markers of Toripalimab in Previously Treated Recurrent or Metastatic Nasopha-
ryngeal Carcinoma: A Phase II Clinical Trial (POLARIS-02). Journal of Clinical 
Oncology, 39, 704-712. https://doi.org/10.1200/JCO.20.02712 

[11] Huang, S.H. and O’Sullivan, B. (2017) Overview of the 8th Edition TNM Classifica-
tion for Head and Neck Cancer. Current Treatment Options in Oncology, 18, Ar-
ticle No. 40. https://doi.org/10.1007/s11864-017-0484-y 

[12] Cox, J.D., Stetz, J. and Pajak, T.F. (1995) Toxicity Criteria of the Radiation Therapy 
Oncology Group (RTOG) and the European Organization for Research and Treat-
ment of Cancer (EORTC). International Journal of Radiation Oncology, Biology, 
Physics, 31, 1341-1346. https://doi.org/10.1016/0360-3016(95)00060-C 

[13] Gregoire, V., Evans, M., Le, Q.T., et al. (2017) Delineation of the Primary Tumour 
Clinical Target Volumes (CTV-P) in Laryngeal, Hypopharyngeal, Oropharyngeal 
and Oral Cavity Squamous Cell Carcinoma: AIRO, CACA, DAHANCA, EORTC, 
GEORCC,GORTEC, HKNPCSG, HNCIG, IAG-KHT, LPRHHT, NCIC CTG, 
NCRI, NRG Oncology, PHNS, SBRT, SOMERA, SRO, SSHNO, TROG Consensus 
Guidelines. Radiotherapy &amp; Oncology, 126, 3-24.  
https://doi.org/10.1016/j.radonc.2017.10.016 

[14] Mu, X., Liu, H., Wu, J., et al. (2022) Induction versus Adjuvant Chemotherapy 
Combined with Concurrent Chemoradiotherapy in Locoregionally Advanced Na-
sopharyngeal Carcinoma: A Retrospective Cohort Study. Aging, 14, 6727-6739.  
https://doi.org/10.18632/aging.204246 

[15] Chua, D.T., Sham, J.S., Choy, D., et al. (1998) Preliminary Response of the Asian 
Oceanian Clinical Oncology Association Randomized Trial Comparing Cisplatin 
and Epirubicin Followed by Radiotherapy versus Radiotherapy Alone in the Treat-
ment of Patient with Locoregionally Advanced Nasopharyngeal Carcinoma. Cancer, 
83, 2270-2283.  
https://doi.org/10.1002/(SICI)1097-0142(19981201)83:11<2270::AID-CNCR6>3.0.C

https://doi.org/10.4236/jct.2023.1412038
https://doi.org/10.1002/cnr2.1425
https://doi.org/10.1002/hed.20221
https://doi.org/10.1016/j.ijrobp.2006.12.028
https://doi.org/10.1016/j.oraloncology.2017.12.004
https://doi.org/10.1200/JCO.20.02712
https://doi.org/10.1007/s11864-017-0484-y
https://doi.org/10.1016/0360-3016(95)00060-C
https://doi.org/10.1016/j.radonc.2017.10.016
https://doi.org/10.18632/aging.204246
https://doi.org/10.1002/(SICI)1097-0142(19981201)83:11%3C2270::AID-CNCR6%3E3.0.CO;2-T


M. Keita et al. 
 

 

DOI: 10.4236/jct.2023.1412038 463 Journal of Cancer Therapy 
 

O;2-T 

[16] Zhang, B., Li, M.M., Chen, W.H., et al. (2019) Association of Chemoradiotherapy 
Regimens and Survival among Patients with Nasopharyngeal Carcinoma: A Syste-
matic Review and Meta-Analysis. JAMA Network Open, 2, e1913619.  
https://doi.org/10.1001/jamanetworkopen.2019.13619 

[17] Fang, L., Shi, L., Wang, W., Hu, T. and Rao, X. (2021) Which Treatment Is Better 
than Concurrent Chemoradiotherapy about Survival for Stage III or IV Locally Ad-
vanced Nasopharyngeal Carcinoma? An Updated Bayesian Network Meta-Analysis 
of Randomized Controlled Trials. European Archives of Oto-Rhino-Laryngology, 
278, 3633-3642. https://doi.org/10.1007/s00405-021-06614-x 

[18] Wang, L., Wu, Z., Cheng, W., et al. (2021) Efficacy of Concurrent Chemoradiothe-
rapy in Subgroups of Stage III Nasopharyngeal Carcinoma: An Analysis Based on 
10-Year Follow-Up. Radiation Oncology, 16, Article No. 215.  
https://doi.org/10.1186/s13014-021-01929-9 

[19] Huncharek, M. and Kupelnick, B. (2002) Combined Chemotherapy versus Radio-
therapy Alone in Locally Advanced Nasopharyngeal Carcinoma. American Journal 
of Clinical Oncology, 25, 219-223.  
https://doi.org/10.1097/00000421-200206000-00002 

[20] Baujat, B., Audry, H., Bourhis, J., et al. (2006) Chemotherapy in Locally Advanced 
Nasopharyngeal Carcinoma: An Individual Patient Data Meta-Analysis of Eight 
Randomized Trials and 1753 Patients. American Journal of Clinical Oncology, 64, 
47-56. https://doi.org/10.1016/j.ijrobp.2005.06.037 

[21] Tang, L.L., Guo, R., Zhang, N., et al. (2022) Effect of Radiotherapy Alone vs Radio-
therapy with Concurrent Chemoradiotherapy on Survival without Disease Relapse 
in Patients with Low-Risk Nasopharyngeal Carcinoma: A Randomized Clinical Tri-
al. JAMA, 328, 728-736.  

[22] Xu, C., Sun, R., Tang, L.L., Chen, L., Li, W.F., Mao, Y.P., Zhou, G.Q., Guo, R., Lin, 
A.H., Sun, Y., Ma, J. and Hu, W.H. (2018) Role of Sequential Chemoradiotherapy in 
Stage II and Low-Risk Stage III-IV Nasopharyngeal Carcinoma in the Era of Inten-
sity-Modulated Radiotherapy: A Propensity Score-Matched Analysis. Oral Oncolo-
gy, 78, 37-45. https://doi.org/10.1016/j.oraloncology.2018.01.008 

[23] Chua, D.T., Ma, J., Sham, J.S., et al. (2005) Long-Term Survival after Cisplatin 
Based Induction Chemotherapy and Radiotherapy for Nasopharyngeal Carcinoma: 
A Pooled Data Analysis of Two Phase III Trials. Journal of Clinical Oncology, 23, 
1059-1060. https://doi.org/10.1200/JCO.2005.12.081 

[24] Chen, Y., Liu, M.Z., Liang, S.B., Zong, J.F., Mao, Y.P., Tang, L.L., Guo, Y., Lin, A.H., 
Zeng, X.F. and Ma, J. (2008) Preliminary Results of a Prospective Randomized Trial 
Comparing Concurrent Chemoradiotherapy plus Adjuvant Chemotherapy with 
Radiotherapy Alone in Patients with Locoregionally Advanced Nasopharyngeal 
Carcinoma in Endemic Regions of China. International Journal of Radiation On-
cology, Biology, Physics, 71, 1356-1364.  
https://doi.org/10.1016/j.ijrobp.2007.12.028 

[25] O’Meara, W.P. and Lee, N. (2005) Advances in Nasopharyngeal Carcinoma. Cur-
rent Opinion in Oncology, 17, 225-230.  
https://doi.org/10.1097/01.cco.0000156197.29872.8e 

[26] Xu, M., Zang, J., Luo, S., Wang, J. and Li, X. (2021) Long-Term Survival Outcomes 
and Adverse Effects of Nasopharyngeal Carcinoma Patients Treated with IMRT in a 
Non-Endemic Region: A Population-Based Retrospective Study. BMJ Open, 11, 
e045417. https://doi.org/10.1136/bmjopen-2020-045417 

https://doi.org/10.4236/jct.2023.1412038
https://doi.org/10.1001/jamanetworkopen.2019.13619
https://doi.org/10.1007/s00405-021-06614-x
https://doi.org/10.1186/s13014-021-01929-9
https://doi.org/10.1097/00000421-200206000-00002
https://doi.org/10.1016/j.ijrobp.2005.06.037
https://doi.org/10.1016/j.oraloncology.2018.01.008
https://doi.org/10.1200/JCO.2005.12.081
https://doi.org/10.1016/j.ijrobp.2007.12.028
https://doi.org/10.1097/01.cco.0000156197.29872.8e
https://doi.org/10.1136/bmjopen-2020-045417


M. Keita et al. 
 

 

DOI: 10.4236/jct.2023.1412038 464 Journal of Cancer Therapy 
 

[27] Zheng, L., Wang, H., Yang, N., Du, F., Xiao, L. and Wu, G. (2022) Research Value 
of Intensity Modulated Radiation Therapy in Alleviating Parotid Gland Function 
Injury in Patients with Stage N0 Nasopharyngeal Carcinoma from Physical and Do-
simetric Aspects. Computational and Mathematical Methods in Medicine, 2022, 
Article ID: 4651364. https://doi.org/10.1155/2022/4651364 

[28] Wang, Y., Wang, C., He, S., et al. (2022) Induction Chemotherapy Regimen of Do-
cetaxel plus Cisplatin versus Docetaxel, Cisplatin plus Fluorouracil Followed by 
Concurrent Chemoradiotherapy in Locoregionally Advanced Nasopharyngeal Car-
cinoma: Preliminary Results of an Open-Label, Noninferiority, Multicentre, Ran-
domised, Controlled Phase 3 Trial. EClinicalMedicine, 53, Article ID: 101625.  
https://doi.org/10.1016/j.eclinm.2022.101625 

 
 

https://doi.org/10.4236/jct.2023.1412038
https://doi.org/10.1155/2022/4651364
https://doi.org/10.1016/j.eclinm.2022.101625

	Comparative Study between Patients Treated with Conventional Radiotherapy and IMRT with Chemotherapy for Stage III - IVA Nasopharyngeal Carcinoma: A Single Institution Retrospective Report
	Abstract
	Keywords
	1. Introduction
	2. Material and Methods
	2.1. Patients Clinicopathological Characteristics
	2.2. Radiotherapy Planning and Target Volume Definition
	2.3. Chemotherapy Regimens
	2.4. Follow-Up Evaluation
	2.5. Statistical Analysis

	3. Results
	3.1. Tumor Response to Treatment and Failure Pattern
	3.2. Acute Reactions and Late Toxicities

	4. Discussion
	5. Conclusion
	Acknowledgements
	Conflicts of Interest
	Authors’ Contributions
	Financial Support
	References

