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Abstract: Induction chemotherapy followed by concomitant chemoradiation is the standard therapy for patients with 
locoregionally advanced NPC. There is a limitation of clinical studies that compare different induction regimens. 
The purpose of this work is to analyze the efficacy of two distinct chemotherapy regimens, docetaxel, cisplatin, and 
5-fluorouracil (TPF) and gemcitabine/cisplatin (GP), in treating patients with loco-regionally advanced nasopha-
ryngeal carcinoma (NPC). We analyzed 81 patients initially presented with stage III-IVA NPC from January 2019 to 
June 2023. Participants were randomized in 1:1 ratio to obtain GP regimen or TPF regimen followed by concurrent 
CRT. The overall response rate was 97.5% after induction chemotherapy in both groups (In GP arm, 78% of patients 
achieved complete remission compared to 70% of patients treated with TPF regimen). The satisfactory tumor re-
sponse to induction chemotherapy was linked with significant enhanced progression free survival [CI (3.37-13.92), 
HR=2.16, P=0.001] and overall survival [CI (3.717-9.443), HR=1.873, P=0.001]. The GP regimen was both effica-
cious and well-tolerated. Leucopenia and neutropenia (Grade 3-4) were significantly lower in GP group contrasted to 
in TPF group. There was no significant difference in the 3-year DFS and OS between GP and TPF protocols.
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Introduction

Nasopharyngeal carcinoma (NPC) is a malig-
nant tumor that develops from the epithelial 
cells lining of the nasopharynx. It is various 
from other types of head and neck malignan-
cies in terms of its epidemiology, natural pro-
gression, histology, and responses to therapy.

NPC is common in Asia particularly Southern 
China. The Middle East and North Africa are 
areas with a moderate risk. The nonkeratiniz-
ing, undifferentiated squamous cell carcinoma 
is considered the most abundant histopatho-
logical type in these regions [1]. The geographi-
cal variety of NPC indicates that it has sev- 
eral causes. The primary risk factors involve 
Epstein-Barr virus (EBV) infections, environ-
mental variables, and genetic vulnerability [2].

Radiotherapy (RT) is the backbone treatment in 
early and locoregionally advanced NPC disease 
owing to its radiosensitivity and anatomical 

position. RT alone is very effective in achieving 
local and regional control for those with the 
early stage (stage I) and eliminates the toxicity 
associated with concurrent chemoradiation [3].

The treatment of stage II disease depends on 
the risk of reoccurrence. For low-risk stage II 
disease, radiation therapy alone rather than 
concurrent chemoradiation is recommended 
[4]. For high-risk stage II disease, concurrent 
chemoradiation demonstrated enhanced over-
all survival (OS) and reduced the likelihood of 
distant metastases [5].

Induction chemotherapy (IC) added to concur-
rent chemoradiation is the recommended ther-
apy for stage III and IVA NPC. This approach has 
been shown to enhance OS in many random-
ized studies [6-8].

Induction chemotherapy have the ability to 
decrease the burden of the tumor, increase 
locoregional control, reduce risk of distant me- 
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tastases, and reduce the high dose radiation 
volume during concurrent chemoradiation [3, 
9].

Available Induction regimens that may be used 
in locally advanced NPC consists of GP, TPF, cis-
platin with fluorouracil and cisplatin with pacli-
taxel. The GP regimen improves OS with man-
ageable toxicity than other chemotherapy re- 
gimens [10, 11].

There is a limitation of clinical studies that 
explicitly compare different induction chemo-
therapy regimens.

Patients and methods

This study is an open label randomized trial. A 
total of 103 NPC participants had been man-
aged in our hospital from January 2019 to June 
2023. The Participants were randomized in a 
1:1 ratio to receive GP regimen or TPF regimen 
followed by concurrent CRT. Twenty-two pa- 
tients were excluded from the study because 6 
patients refused to receive induction chemo-
therapy (IC), 9 patients received only one cycle 
of IC and the remaining 7 patients received 2 
cycles (Figure 1).

This trial was permitted by the Research Ethical 
Committee of Faculty of medicine, Tanta Uni- 
versity (Approval code number: 36264PR561/ 
2/24). Each participant submitted a well-
informed written consent.

Inclusion and exclusion criteria

The eligibility criteria included: Stage III-IV NPC 
verified through histopathological examination 

and CT scans of the chest. A complete blood 
picture and biochemical profile were con- 
ducted.

The 8th edition of the UICC/AJCC manual had 
been utilized for staging all included parti- 
cipants.

Treatment details

Induction chemotherapy: 1. The GP regimen 
consisted of 3 cycles of 80 mg/m2 of cisplatin 
on D1 and 1000 mg/m2 of gemcitabine on D1 
and 8 of a 21-day cycle. 2. The TPF regimen 
consisted of 3 cycles of (60 mg/m2 of docetax- 
el on D1), (60 mg/m2 of cisplatin on D1), and 
(600 mg/m2 of fluorouracil per day/continuous 
infusion on days 1 to 5) every three weeks.

Concurrent chemoradiation: All patients had 
been managed with concurrent chemoradia-
tion utilizing cisplatin (40 mg/m2 weekly). 
Chemoradiotherapy started within 21-day fol-
lowing the 1st day of the 3rd cycle of IC.

Radiotherapy: Intensity modulated radiothera-
py (IMRT) with 6 MV photon was applied to all 
participants, commencing 3 weeks following 
the beginning of the previous cycle of IC. The CT 
simulation had been conducted using consecu-
tive slices with a thickness ranging from 3 to 5 
mm. We were adherent to the international pro-
tocol for clinical target volumes delineation for 
NPC [12].

Gross target volume (GTV) involved all gross 
lesions on physical assessment and imaging. 
The high-risk primary tumor (CTVp1) included 
GTV + 5 mm margin. The intermediate risk vol-

Figure 1. Study design and enrollment. *IC, induction chemotherapy.

(except T3N0); performance 
status scores 0-2, and pa- 
tients aged ≥18 years old. 
Individuals with evidence of 
second malignancy or distant 
metastases were excluded.

Pre-treatment evaluation

A confirmed diagnosing is 
established by endoscope-
guided biopsy of the primary 
tumor. A comprehensive phys-
ical examination of the head 
and neck was done to all par-
ticipants, as well as neck MRI, 
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ume (CTVp2) included GTV + 10 mm and whole 
nasopharynx with proper coverage of soft pal-
ate inferiorly, posterior maxillary sinuses, pos-
terior nasal cavity, pterygoid fossa, parapharyn-
geal spaces, posterior ethmoid sinus, skull 
base. The coverage of cavernous sinus, sphe-
noid sinus and clivus depended on T stage.

The high-risk nodal volume (CTVn1) included all 
grossly involved LN + 5 mm (we Consider 10 
mm expansion if extracapsular extension 
exists). The Intermediate risk nodal volume 
(CTVn2) included intermediate risk nodal re- 
gions.

Follow up

The median follow-up time had been 36-month 
period (range: 12-60). All the patients were fol-
lowed for at least one year.

Results

A total of 103 NPC participants had been man-
aged in our hospital from January 2019 to June 
2023. Eighty-one patients received 3 cycles of 
IC, involving 41 patients in the GP group and 40 
patients in the TPF group (Figure 1).

The baseline features of all participants are 
demonstrated in Table 1.

Sex, age, T stage, N stage and clinical stage, 
were comparable among the two groups.

Tumor response after IC

We had assessed the response in two times:

The 1st time of evaluation was 4-8 weeks after 
3 cycles of induction chemotherapy and before 
starting concurrent chemoradiation. The over-

Table 1. Patient characteristics
Patient characteristics GP (n=41) TPF (n=40) Total =81 p
Age
    >50 21 (51.2) 22 (55) 43 (53.1) 0.733
    <50 20 (48.8) 18 (45) 38 (46.9)
Sex
    Male 25 (61) 24 (60) 49 (60.5) 0.928
    Female 16 (39) 16 (40) 32 (39.5)
Smoking
    Smoker 16 (39) 11 (27.5) 27 (33.3) 0.167
    Non 24 (58.5) 24 (60) 48 (59.3)
    Ex 1 (2.4) 5 (12.5) 6 (7.4)
T stage
    T1 8 (19.5) 4 (10) 12 (14.8) 0.060
    T2 16 (39) 24 (60) 40 (49.4)
    T3 1 (2.4) 4 (10) 5 (6.2)
    T4 16 (39) 8 (20) 24 (29.6)
N stage
    N1 14 (34.1) 6 (15) 20 (24.7) 0.128
    N2 23 (56.1) 30 (75) 53 (65.4)
    N3 4 (9.8) 4 (10) 8 (9.9)
Stage
    III 21 (51.2) 28 (70) 49 (60.5) 0.084
    IVA 20 (48.8) 12 (30) 32 (39.5)
Who 
    I 0 0 0.127
    II 8 (19.5) 16 (40) 24 (29.6)
    III 21 (51.2) 16 (40) 37 (45.7)
    IV 12 (29.3) 8 (20) 20 (24.7)

Clinical endpoints

The primary endpoint is the respon- 
se rate and acute toxicity profile 
after IC. The secondary endpoints 
were PFS, that was determined from 
the initial day of therapy to the date 
of failure of therapy or death due to 
any reason and OS that was deter-
mined from the onset of diagnosing 
to death. Toxicity profile events were 
evaluated based on the Common 
Terminology Criteria for Adverse 
Events (CTCAE version 5.0).

Statistical analysis

The baseline features of the partici-
pants had been compared by t-tests 
and chi-square tests. The OS and 
PFS were determined with the 
Kaplan-Meier approach. The varia-
tions among the groups had been 
contrasted by Log-rank tests. The 
95% confidence intervals (CIs), haz-
ard ratios (HRs), and independent 
prognostic factors were evaluated 
by A multivariate Cox proportional 
hazard model. The results of the 
main parameters had been con-
trasted with the chi-square test or 
Fisher’s exact test employing SPSS 
IBM 22 software (SPSS Inc., Chicago, 
IL, USA).
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all response rate was 97.5% after induction 
chemotherapy in both GP group and TPF group. 
In the GP group, 32 (78%) patients achieved 
complete response (CR), and 9 (22%) partici-
pants had a partial response (PR). This was 
numerically better compared to the TPF group, 
where 28 (70%) patients achieved (CR), 11 
(27.5%) achieved PR, and one patient had sta-
ble disease (Table 2).

The 2nd time of evaluation was 12-16  
weeks after completion of full course of treat-
ment (3 cycles induction chemotherapy fol-
lowed by concurrent chemoradiation). Thirty-
eight (92.7%) patients obtained CR and 3  
(7.3%) patients obtained PR in GP group  
compared to 34 (85%) patients obtained CR 
and 6 (15%) obtained PR in TPF group 
(P=0.271).

The tumor response after induction chemother-
apy was relevant to the survival status. The 
3-year PFS rates was 97.7% with CR versus 
37.1% with PR and OS rates was 100% with CR 
vs 34.7% with PR (P<0.001) (Figure 3).

Acute toxicity during induction chemotherapy

During induction chemotherapy, the most prev-
alent side effect was leucopenia. The grade 3-4 
leucopenia had been significantly higher in TPF 
group contrasted to GP [12 (30%) in TPF versus 
5 (12.2%) in GP group, P=0.040]. Also, a signifi-
cantly more febrile neutropenia had existed in 
TPF group than in GP group [8 (20%) versus 2 
(4.9%), P=0.039].

Grade 3-4 anemia was higher in TPF group [6 
(15%)] compared to GP group [3 (7.3%)]. While 
≥G3 thrombocytopenia was reported in GP arm 
only.

and 4 (10%) versus 1 (2.4%) respectively] with 
no significant correlation (Table 3).

Progression free survival (PFS)

The 3-year PFS rate was 88.6% vs 81.7% in the 
GP group and TPF group, correspondingly. No 
variations had existed in the 3-year PFS rate 
among the GP and the TPF group (P=0.151) 
(Figure 2).

In total, 10 patients out of 81 (12.3%) had treat-
ment failure, including 7 patients (17.5%) in the 
TPF group and three patients (7.3%) in the GP 
arm.

The outcomes from the univariate analysis 
showed that N stage (N1-2 vs N3), T stage, over-
all stage and response (CR vs PR) are prognos-
tic factors for DFS.

The multivariate regression analysis showed 
that individuals who achieved CR had signifi-
cantly better PFS [CI (3.37-13.92), HR=2.16, 
P=0.001)] (Table 4).

Overall survival (OS)

The 3-year OS rate was 90.8% in the GP group, 
and 81% in TPF group. No statistical variation 
had existed in the 3-year OS rate across the 
treatment groups (P=0.121) (Figure 2).

The 3-year OS had been significantly better  
in the individuals younger than 50 years 
(P=0.043), N1-2 stage (P=0.002) and the 
patients who achieved complete remission 
(P≤0.001).

The multivariate analysis suggested that par-
ticipants younger than 50 years and those who 
achieved CR had significantly better OS [CI 

Table 2. Tumor response in both treatment groups

Response GP group (n=41)
No (%)

TPF group (n=40)
No (%) P value

After induction chemotherapy
    CR 32 (78) 28 (70) 0.483
    PR 9 (22) 11 (27.5)
    SD 0 1 (2.5)
After IC + CCRT
    CR 38 (92.7) 34 (85) 0.271
    PR 3 (7.3) 6 (15)

Seven patients in both gr- 
oups developed ≥G3 muco- 
sitis which was significantly 
greater in TPF group con-
trasted to GP group [6 (15%) 
versus 1 (2.4%), P=0.044].

Non hematological toxicity 
involving Grade 3-4 nausea/
vomiting and diarrhea were 
higher in TPF group com-
pared to GP group [7 (17.5%) 
versus 4 (9.8%), P=0.309 
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(0.018-0.739), HR=0.114, P=0.023], and [CI 
(3.717-9.443), HR=1.873, P=0.001] respec-
tively (Table 4).

Discussion

The combined approach of chemo-radiothera-
py is the backbone for the standard treatment 
of individuals with stages III and IVA NPC. 
Induction chemotherapy followed by chemora-
diation provides an OS advantage [13, 14]. At  
a median follow up of 7.6 years of the MAC-NPC 
meta-analysis, the addition of induction che-
motherapy improved the OS contrasted with 

concurrent chemoradiation only (HR 0.75, 95% 
0.59-0.96) [15].

The available IC regimens that may be used  
in locally advanced NPC include TPF, GP, cispla-
tin/paclitaxel and cisplatin/fluorouracil. The 
TPF regimen proved to be superior to cisplatin 
with fluorouracil and cisplatin with paclitaxel. 
The incidence of neutropenia and leucopenia 
(grade 3-4), are higher with TPF chemothe- 
rapy. In addition, pretreatment use of steroids 
before TPF regimen may increase the side 
effects for diabetic and hypertensive patients 
[16, 17].

Figure 2. Kaplan-Meier Analysis of OS and PFS curves for 81 patients received GP and TPF as induction chemo-
therapy.

Figure 3. Kaplan-Meier Analysis of PFS and OS curves based on treatment response to induction chemotherapy.
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For induction chemotherapy, the GP regimen 
proved to be effective and tolerable with mild 
toxicity [10, 11]. In the current work, we assess 
the efficacy of GP as an IC regimen and com-
pare treatment response, treatment related 
toxicity, and survival outcomes versus the TPF 
regimen.

Yau and colleagues clarified that 3 cycles of  
GP as induction treatment for locoregionally 
advanced NPC resulted in overall clinical 
response rates above 90% [18]. In our study 
the overall response was 97.5% after IC in both 

In our study, the incidence of grade 3-4 toxicity 
with the GP regimen was lower compared to the 
TPF regimen. The grade 3-4 leucopenia was 
30% in TPF group compared to 12.2% in GP 
group matched with Zhu J study, where grade 3 
or 4 leucopenia occurred in 34.5% and 14.1 in 
TPF and GP respectively [21]. Febrile neutrope-
nia was also substantially greater in TPF group 
contrasted to in GP group [8 (20%) versus 2 
(4.9%), P=0.039]. In consistent with our results, 
Zhu and colleagues reported non-hematologi-
cal adverse events including vomiting (14.1% vs 
13.8%), stomatitis (mucositis) (14.1% vs 17.2%) 
and diarrhea (1.4 vs 2.3) in TPF and GP corre-
spondingly [21].

The study carried out by Zhang et al. revealed 
significant improvement in failure-free survival 
and OS with induction GP plus concurrent 
chemoradiation versus concurrent chemoradi-
ation alone in locoregionally advanced NPC. 
The recipients had a high level of tolerance to 
GP regimen, with 97% of them successfully 
completing all three cycles of GP treatment 
[10]. In the current work, the 3-year PFS rate 
was 88.6% in the GP group compared to  

Table 4. Multivariate prognostic factors and 
survival

Variables CI HR P value
PFS T stage 0.46-10.60 2.23 0.313

N stage 0.76-4.42 1.84 0.172
Stage 0.16-9.08 0.380 0.551
Response 3.37-13.92 2.16 0.001

OS Median age 0.018-0.739 0.114 0.023
N stage 0.238-1.69 0.635 0.365
Response 3.717-9.443 1.873 0.001

Table 3. Acute toxicity during induction chemotherapy

Toxicity GP group (n=41)
No (%)

TPF group (n=40)
No (%) P value

Anemia
    G1-2 38 (92.7) 34 (85) 0.271
    ≥G3 3 (7.3) 6 (15)
Leucopenia
    G1-2 36 (87.8) 28 (70) 0.040
    ≥G3 5 (12.2) 12 (30)
Febrile neutropenia 
    No 39 (95.1) 32 (80) 0.039
    Yes 2 (4.9) 8 (20)
Thrombocytopenia 
    G1-2 38 (92.7) 40 (100) 0.081
    ≥G3 3 (7.3) 0 (0.0)
Nausea/vomiting
    G1-2 37 (90.2) 33 (82.5) 0.309
    ≥G3 4 (9.8) 7 (17.5)
Mucositis
    G1-2 40 (97.6) 34 (85) 0.044
    ≥G3 1 (2.4) 6 (15)
Diarrhea
    G1-2 40 (97.6) 36 (90) 0.157
    ≥G3 1 (2.4) 4 (10)

groups (78% of patients ac- 
hieved CR with GP regimen 
compared to 70% of patients 
with TPF regimen). By the end 
of the whole therapy, 92% of 
patients in the GP arm 
achieved CR, whereas 85% of 
patients in the TPF arm 
achieved CR.

The response to IC may pos-
sess a potential clinical sig- 
nificance [19]. The current 
research demonstrated that 
favorable tumor responses  
to IC were significantly linked 
to a notable increase in both 
PFS and OS. This finding aligns 
with the work performed by 
Liu et al., which shown that  
an unsatisfactory tumor res- 
ponses during IC is linked to a 
poor prognosis among individ-
uals diagnosed with stage III 
and IV NPC (3-year PFS 71.1% 
vs 85.9%, P=0.005 and 3- 
year LRFS 82.7% vs 93.5%, 
P=0.012) [20].
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81.7% in TPF and the 3-year OS was 90.8% in 
the GP group versus 81% in TPF group. The 
3-year rates of survival was better with GP regi-
men but without significant difference. Our 
results were consistent with Zeng et al., the 
3-year DFS had been 83.1% versus 81.6%  
and the OS had been 94.4% versus 92.0% in 
the GP group and TPF group correspondingly 
[22].

The multivariate analysis explained that those 
who achieved CR had significantly better OS [CI 
(3.717-9.443), HR=1.873, P=0.001]. In agree-
ment with Beng et al., the 4-year DFS rates for 
CR, PR and SD had been 90.0%, 79.0% and 
58.2% correspondingly and the 4-year OS rat- 
es were 95.7%, 88.7%, and 70.2% for CR, PR 
and SD correspondingly. Through multiva- 
riate analysis, it was shown that the tumor’s 
responses to IC is an independent and crucial 
factor in predicting both OS and DFS [19].

Conclusion

This manuscript clarified that the GP regimen 
has a comparable efficacy to TPF as induction 
chemotherapy for locally advanced NPC, but it 
has much lower incidence of grade 3-4 acute 
toxicity.
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