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Efficacy and safety of two
 different adjuvant
chemotherapy regimens in combination with
concurrent chemoradiotherapy in treating patients
with advanced nasopharyngeal carcinoma
A protocol for randomized controlled trial
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Abstract
Background: Concurrent chemoradiotherapy is widely utilised as a standardized primary method of treatment for patients with
advanced nasopharyngeal carcinoma (NPC). However, the combination of concurrent chemoradiotherapy and adjuvant
chemotherapy for treating NPC patients remain unclear. Therefore, this study attempts to elucidate the efficiency and safety of
concurrent chemoradiotherapy combined with adjuvant chemotherapy (gemcitabine plus cisplatin versus 5-fluorouracil plus
cisplatin) for treating patients with NPC.

MaterialsandMethods:This study is a randomized, multicentral, open-labelled trial to assess the clinical efficiency and safety of
using concurrent chemoradiotherapy combined with adjuvant chemotherapy as a therapeutic measure for advanced NPC patients.
A total of 50 patients will be randomly assigned into 2 groups, namely treatment-group-one and treatment-group-two. Eligible
patients will be administered with concurrent chemoradiotherapy and subsequentially with adjuvant chemotherapy (gemcitabine plus
cisplatin or 5-fluorouracil plus cisplatin). Moreover, the primary endpoint is a comparison of progression-free survival between
concurrent chemoradiotherapy and subsequentially adjuvant gemcitabine and cisplatin and chemoradiotherapy, which is proceeded
by adjuvant 5-fluorouracil and cisplatin in advanced NPC patients. Overall survival, overall response rate, incidence of acute and late
toxicity, and adverse events are the minor endpoints. Statistical analyses will be performed with SPSS 25.0 software.

Discussion: The current research evaluates the clinical efficiency and safety of utilising concurrent chemoradiotherapy combined
with adjuvant chemotherapy as a therapeutic strategy to treat advanced NPC patients. The work done in this study will provide a
clinical basis for concurrent chemoradiotherapy in combination with adjuvant chemotherapy for treating advanced NPC.

Trial registration: DOI 10.17605/OSF.IO/5UPVM.

Abbreviations: IMRT = intensity-modulated radiotherapy, NPC = nasopharyngeal carcinoma, ULN = upper limit of normal.
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1. Introduction

Nasopharyngeal carcinoma (NPC) is a malicious form of tumor
that emerges from the nasopharyngeal epithelial lining of the
nasopharynx with a distinct geographical spread and racial
prevalence. GLOBOCAN cancer estimated nearly 130,000 fresh
NPC cases in 2018, which is nearly 0.7% of worldwide cancer
cases in 2018, with the highest incidence rates in regions in North
Africa, Southeastern Asia, and South China.[1] Numerous
advancements in treatment methods, such as immunotherapy,
chemotherapy, and radiotherapy have been widely used over the
last 10 years to treat NPC patients. However, the clinical
prognosis for NPC patients is still low, nearly 20% of NPC cases
go on to face recurrences and the overall survival rate after 5 years
is between 50% to 70%.[2] Thus, coming up with novel
combinations of chemotherapies to improve the prognosis of
advanced NPC patients within tolerable toxicity is urgently
needed.
Recently, numerous randomized clinical trials, have provided

confirmation of the significance behind combining different
forms of chemotherapy to treat advanced NPC.[3–6] Admittedly,
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treating advanced NPC cases with cisplatin-based concurrent
chemoradiotherapy has had a considerable effect on prolonging
the survival of advanced NPC patients. Cisplatin is related to lack
of treatment compliance and standard of life due to its known
side-effects. Furthermore, cisplatin-based concurrent chemo-
radiotherapy necessitates pre- and posttreatment hydration for
renal protection throughout the cisplatin administration, which
tends to increase hospitalization periods. The introduction of
Intensity-Modulated Radiotherapy (IMRT) has substantially
improved local control and distant metastasis is currently the
primary reason behind treatment failure.[7–9] Additional develop-
ments in systemic control via concurrent chemotherapy seems
far-off, mainly due to the toxic effects. Therefore, it is crucial to
consider adjuvant chemotherapy to advance therapy.[10] To this
end, the present study attempts to comparatively study the
efficiency and safety of utilising concurrent chemoradiotherapy
proceeded by adjuvant chemotherapy (gemcitabine plus cisplatin
vs 5-fluorouracil plus cisplatin) as a therapeutic strategy for NPC
cases.
Figure 1. Flow diag
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2. Materials and methods

2.1. Study design and setting

The present randomized control trial will be a multicentral and
open-labelled aimed at evaluating the clinical efficiency and safety
of adopting concurrent chemoradiotherapyproceededbyadjuvant
chemotherapy (gemcitabine plus cisplatin vs 5-fluorouracil plus
cisplatin) as a therapeutic strategy for cases with histologically
diagnosed advanced NPC. This study will involve 50 participants
(patients) from Wuhan Fourth Hospital; Puai Hospital, Tongji
MedicalCollege,HuazhongUniversity of Science andTechnology,
Wuhan, Hubei Province, China. Eligible patients will be random-
ized under a 1:1 ration into 2 groups, namely treatment group 1
and treatment group 2, which will receive concurrent chemo-
radiotherapy in combination with adjuvant chemotherapy
(gemcitabine plus cisplatin or 5-fluorouracil plus cisplatin). The
present studywill be conducted according to the Standard Protocol
Recommendations for Interventional Trials 2013 Statement.[11]

The flow chart is shown in Figure 1.
ram of the study.
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2.2. Ethics and registration

The current study adheres to the Helsinki Declaration and it was
approved by the Ethics Committee of Wuhan Fourth Hospital;
Puai Hospital, Tongji Medical College, Huazhong University of
Science and Technology. The present study protocol is registered
on the Open Science Framework (OSF, registration number:
10.17605/OSF.IO/5UPVM). Each participant is required to sign
a written informed consent form.
2.3. Participants

All patients with histologically diagnosed advanced NPC will be
recruited. The following criteria of inclusion and exclusion are
utilized:

2.3.1. Inclusion criteria.
a)
 Participants with fresh histologically established non-kerati-
nizing (based on the World Health Organization histological
form);
b)
 Tumor staged as T3-4N1/N2-3/M0-1 (in accordance with the
American Joint Committee on Cancer 7th edition);
c)
 Satisfactory performance status: Karnofsky scale ≥70;

d)
 Nominal liver function assessment: Alanine Aminotransfer-

ase, Aspartate Aminotransferase less than 1.5 times upper
limit of normal (ULN) concomitant with alkaline phosphatase
less than 2.5 times ULN, and bilirubin less than ULN;
e)
 Sufficient renal functionality: creatinine clearance more than
60ml/min;
f)
 Adequate marrow: haemoglobin more than 90g/L, leucocyte
count more than 4.0�103 /mL, and platelet count more than
100.0�103 /mL;
g)
 Willingness to sign a written informed consent form.

2.3.2. Exclusion criteria.
a)
 Participants with clinically significant, uncontrolled heart
disease;
b)
 Treatment with palliative intent;

c)
 Pregnant participants or lactating patients;

d)
 A history of radiotherapy (apart from non-melanomatous

types of skin cancer separate from projected radiotherapy
treatment volume);
e)
 A history of chemotherapy or operation to prime tumor or
lymph nodes (except diagnostic);
f)
 Known HIV infection or history of HIV infection independent
from the cellular immune status;
g)
 Unwillingness to sign a written informed consent form.

2.4. Interventions

Patients divided into treatment group 1 will receive concurrent
chemoradiotherapy (concurrent cisplatin 100mg/m2 per 21days
for 3 cycles throughout IMRT), proceeded with adjuvant
gemcitabine (1000mg/m2 on the first day and eighth day) and
cisplatin (80mg/m2 on the first day) per 21days for 3 cycles 4
weeks following radiotherapy. Patients in treatment group 2 will
receive concurrent chemoradiotherapy (concurrent cisplatin 100
mg/m2 per 21days for 3 cycles during IMRT), proceeded by
adjuvant 5-fluorouracil (1000mg/m2 continuous intravenous
infusion 96hours) and cisplatin (80mg/m2 on the first day) per
28days for 3 cycles 4 weeks following radiotherapy.
3

2.5. Outcomes

The major endpoint of the present study is a comparison of
progression-free survival between concurrent chemoradiother-
apy proceeded by adjuvant gemcitabine and cisplatin and
chemoradiotherapy proceeded by adjuvant 5-fluorouracil and
cisplatin in advanced NPC cases (survival that is independent
from progressive disease is determined from the randomization
date to the first day of progress at a particular site or fatality from
any reason or censored at the date of the last follow-up).
Meanwhile, the secondary endpoints are overall survival, overall
response rate, incidence of acute and prolonged toxicity, and
adverse events.
2.6. Randomization and blinding

The participants will be arbitrarily assigned to treatment group 1
and treatment group 2 in a ratio of 1:1 according to a computer-
generated, blocked, random-allocation sequence. The present
study protocol is an open-labelled trial. Thus, clinicians, patients,
and data collectors cannot be blinded throughout the study.
However, an autonomous result assessor will be blinded during
the study to keep study bias to a minimum.
2.7. Statistical analysis

Each participant will be arbitrarily assigned into a group that will
be involved in the central efficiency evaluation. The safe populace
was defined as all participants who were administered with
concurrent chemoradiotherapy combined with a minimum of 1
adjuvant chemotherapy cycle (gemcitabine plus cisplatin versus
5-fluorouracil plus cisplatin). This study will entail the safe
populace in the safety analysis. The log-rank test will be utilized
to calculate the key difference in the progression-free survival and
overall survival between 2 groups. The numerical data of normal
distribution will be evaluated via a nonpaired test. The
comparison of categorical variables will be completed by a
Pearson Chi-Squared test. All statistical testing was two-sided,
and P< .05 will be regarded as statistically significant. The SPSS
software (version 24.0) will be used to perform statistical
analysis.

3. Discussion

Nasopharyngeal Carcinoma (NPC) is unlike other forms of head
and neck cancers. NPC is different in its relation with the Epstein-
Barr virus, malicious normal behavior and elevated risk of distant
metastases.[12,13] In excess of 95% of NPC cases have poor
carcinoma and nearly 70% existent with locoregionally
progressed condition in endemic areas.[14,15] Adjuvant cisplatin
and 5-fluorouracil chemotherapy is the suggested treatment
strategy for advanced NPC patients.[12] However, it is likely that
the combination is only conducive for patients suffering from
lower distant tumor. The widespread adoption of IMRT has
substantially enhanced local control and distant metastasis
remains the primary reason of negative treatment outcomes. NPC
treatment should aim to enhance survival and diminish the
toxicity due to treatment.
As mentioned above, a multicentral, randomized, open-

labelled trial will verify the clinical efficiency and safety of
concurrent chemoradiotherapy in combination with adjuvant
chemotherapy (gemcitabine plus cisplatin or 5-fluorouracil plus
cisplatin) for treating advanced NPC patients. Meanwhile, it is
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also hoped that the present study will open a new direction for
treating advanced NPC.
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