
Pan Arab Journal of Oncology  |  vol 6; issue 2  |  June 2013                         www.amaac.org24

The role of Docetaxel, Cisplatinum And 5-Fluorouracil induction chemotherapy 
followed by concurrent chemo-radiotherapy in locally advanced nasopharyngeal 
cancer

Hala A. Zaghloul, MD1; Gehan A. Khedr, MD1; Yousri Rostom, MD1; Dina Abdallah, MD2

(1) Clinical Oncology Department, Alexandria University, Egypt
(2) Department of  Pathology, Alexandria University, Egypt

      Corresponding Author: Dr Yousri Rostom
Clinical Oncology Department, Alexandria University, Egypt
Email: rostomy@hotmail.com

Key words: Neoadjuvant TPF in Nasopharyngeal Carcinoma.

ISSN: 2070-254X

Abstract

Purpose: To evaluate Docetaxel based induction chemotherapy preceding 
concurrent chemoradiation in locally advanced nasopharyngeal carcinoma 
(LANC) determining its feasibility, efficacy (response rate and its impact on 
progression free survival and overall survival) and associated toxicities. 
Patients and Methods: Retrospective review of LANC patients (T1,N1-
3 and T2-T4,any  N disease) treated with induction chemotherapy consisting 
of docetaxel , cisplatin , and 5- flurouracil (TPF) followed by concurrent   
chemoradiation with weekly cisplatin. Response rate was correlated with overall 
survival (OS) and progression free survival (PFS). 
Results: The study population included 48 patients. Six patients (12.5%) achieved 
complete response (CR) after iduction chemotherapy. Patients were assessed 6-8 
weeks after concurrent chemoradiation and 41 patients (85.4%) were found to 
have CR to all treatments. On multiple regression analysis the response achieved 
after completion of all treatments was significantly associated with tumor stage 
(P<0.001), nodal stage (P= 0.002) and treatment breaks (P<0.001). The 4year 
OS and PFS rates were 94.9% and 84.7%, respectively. The median OS and PFS 
intervals were not reached. Grade 3 mucositis developed in 25 patients (52.1%) 
while 3 patients (6.1%) suffered from Grade 4 mucositis during chemoradiation. 
There were no treatment related deaths. 
Conclusion:  This retrospective study confirmed the feasibility and tolerability 
of TPF induction chemotherapy followed by concurrent chemoradiation in 
LANC. Phase III trials are needed to further prove the benefit of this approach. 
(The international phase III trial entitled Groupe Oncologie Radiotherpie Tete et 
Cou (GORTEC) will answer the benefit of this approach).

Introduction

Nasopharyngeal carcinoma (NPC) has been characterized by a dissimilar 
epidemiology, etiology, and clinical course compared with other head and neck 
squamous cell carcinomas due to its notorious predilection for distant metastases. 
Southern China and Southeast Asia have the highest incidence, while it is an 
uncommon tumor in the Western countries, with an annual incidence of less than 
1 per 105 in whites.1-4 

Chemoradiation has been established as the standard treatment of locally 
advanced NPC based on the results of randomized trials and a recent meta 
analysis which demonstrate a clear benefit of chemotherapy and radiotherapy 
in comparison to radiotherapy alone.5-11 Initially a meta analysis of two phase 
III studies showed 5.4% improvement in a disease specific survival rate with the 
use of induction chemotherapy but failed to show an improvement in the overall 
survival (OS).7  Moreover , another meta analysis of 8 trials evaluating the role 
of chemotherapy as an adjunct to radiotherapy found a significant benefit for 
both OS (6% at 5 years)and progression free survival (PFS) (10% at 5 years).9

However, the paramount method of incorporation of chemotherapy to 
chemoradiotherapy is still indeterminate. The Intergroup-0099 was the first 
randomized trial to compare concurrent chemoradiotherapy (cisplatin 100 
mg/m2 every 21 days) for three cycles followed by adjuvant cisplatin and 
5-fluorouracil with radiotherapy (RT) alone. The chemoradiation arm resulted 
in a clear and statistically significant improvement of OS, disease-free-survival 
(DFS), locoregional failure rate and time to distant metastases. However, low 
compliance was reported in the chemoradiation arm, with only 55% undergoing 
adjuvant treatment and a particularly poor survival observed in the RT alone 
arm. Moreover, the incidence of locoregional and distant metastases were found 
to be very high.6 Thus, to overcome these problems, induction chemotherapy 
has been an attractive strategy for many researchers. Several phases II studies 
have shown that this strategy might obtain good results on a limited but poor 
prognostic population.12-17

In the last five years, taxanes have been employed in several phase II and III 
clinical trials in patients with squamous cell carcinoma of the head and neck, 
showing a good activity and manageable toxicity profile. 18 
On the basis of encouraging results with TPF induction chemotherapy in 
advanced NPC, this study was performed to determine the feasibility and safety 
of induction chemotherapy with TPF followed by concurrent chemoradiation 
(CCRT) for locoregionally advanced NPC. The primary endpoint was the 
objective response rate, and the secondary endpoints included PFS and OS.
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Patients and Methods

We retrospectively reviewed charts of locally advanced nasopharyngeal 
carcinoma (LANC) patients treated between January 2007 and December 2011. 
The study protocol was approved by the ethical committee in our institute. 
Forty eight  patients with (LANC) (T1, N1-3 and T2-T4, any N disease) who 
received induction TPF chemotherapy followed by cisplatin based concurrent 
chemoradiation were selected. All patients signed informed consent. Baseline 
imaging included computed tomography (CT) and/or Magnetic Resonance 
Imaging (MRI) and patients were staged according to American Joint Committee 
on Cancer Stage Classification System 6th Edition.
Patients were treated with 3 cycles of induction TPF (docetaxel 75 mg/m2 and 
cisplatin 75 mg/m2 on day 1, and continuous infusion of 5-fluorouracil 750 mg/
m2/day for five consecutive days) repeated every 21 days. During radiation 
treatment, cisplatin was administered either as 40 mg/m2 weekly or 100 mg/
m2 every 3 weeks. Patients were evaluated by complete physical and laboratory 
investigations including complete blood count and serum chemistries before 
each cycle of induction chemotherapy. At the end of induction chemotherapy, 
the response was assessed with imaging (CT or MRI) and clinical examination. 
Some patients received 3-dimentional conformal radiotherapy (3DCRT). A total 
dose of 70 Gy was administered in daily fractions of 2 Gy per fraction, 5 days 
a week for the primary tumor and involved lymph nodes (Pre-chemotherapy 
volumes). The rest of nasopharynx, the oropharynx, posterior two thirds of the 
anterior maxillary sinuses and non involved upper neck nodes received 60 Gy. 
The lower non involved neck nodes received 54 Gy. Intensity modulated radiation 
therapy (IMRT) using simultaneous integrated boost (SIB) was also used in 
treating patients. Three planning target volumes (PTVs) were created: PTV 70 
Gy to the primary tumor and involved nodes, PTV 60 Gy to rest of nasopharynx, 
the oropharynx, posterior two thirds of the anterior maxillary sinuses and to non 
involved upper neck nodes and finally PTV54 Gy to lower non involved neck 
nodes. Patient care before, during and after radiotherapy includes maintaining 
good oral hygiene, dental care, adequate nutritional support and analgesia.
Patients were assessed weekly during radiotherapy and toxicity was recorded. 
Toxicity was graded according to version 3.0 of the National Cancer Institute-
Common Toxicity Criteria (NCI-CTC).19 Patients were evaluated by physical 
examination and complete blood count weekly and by serum chemistries every 3 
weeks until the end of chemoradiotherapy. Post treatment baseline imaging was 
done by CT and/or MRI at 6-8 weeks after completion of the therapy. Tumor 
response was assessed according to response evaluation criteria in solid tumors 
(RECIST).20 
Late radiation toxicity was assessed according to the “RTOG/European 
Organisation for Research and Treatment of Cancer Late Radiation Morbidity 
Scoring Schema”.21 Each patient was assessed at 3, 6, and 12 months during the 
first year, then every 6 months for 5 years, and then annually. 

Statistical Analysis

The primary endpoint was the response rate, and secondary endpoints were the 
median PFS and OS.
Survivals were calculated using the Kaplan Meier analysis. Overall Survival 
(OS) was measured from the first day of diagnosis until death or the last clinical 
visit. Progression Free Survival (PFS) was defined as the time from the first day 
of diagnosis until the date of loco-regional failure or distant failure. Analyses 
were performed by SPSS 13.0 package program.

Results

From January 2007 to December 2011, 48 patients received induction 
chemotherapy (DCF) followed by radiation treatment and concomitant cisplatin. 
The median age was 46 (range 18–68) years and median follow up was 39 (range 
14–58) months for all patients. Table 1 summarizes the baseline patients and 
disease characteristics.

Table 1: Patients and Disease Characteristics at Baseline ( N=48)  

Characteristic No. of Patients %
Age , years

46
18-68

Median
Range

Sex
Male 
Female

36
12

75%
25%

Pathological Subtype
Non keratinizing
Undifferentiated
Basaloid 

13
30
5

27.1%
62.5%
10.4%

T stage
T1 
T2
 T3 
T4a,b

4
17
19
8

8.3%
35.4%
39.6%
16.7%

N stage
N0 
N1 
N2

18
25
5

37.5%
52.1%
10.4%

Stage group
II 
III 
IVA ,B

13
27
8

27.1%
56.3%
16.7%

Forty three patients (89.6%) received all 3 cycles of induction chemotherapy. 
While five patients received only 2 cycles of induction chemotherapy due to 
development of grade 3 nausea and vomiting in 3 patients and febrile neutropenia 
in two patients. 
Fourteen   patients (29 .2%) received standard 3 weekly concomitant cisplatin 
(100 mg/m2) treatment. Five patients of them  (35.7%) completed 3 cycles 
of   3 weekly cisplatin with 25% dose reduction in 2 patients  due to grade 3 
mucositis, dermatitis and  neutropenia, while  seven patients (50%) tolerated 2 
cycles  and  only two patients (14.3%) had 1 cycle. The other 34 patients (70.8%) 
received concomitant cisplatin (40 mg/m2) on weekly basis. Of these patients, 
two patients (5.9%) received 3 weeks of weekly cisplatin, four patients (11.8%) 
had 4 weeks, 12 patients (35%) had 5 weeks, and 16 patients (47.1%) had 6 
weeks. A 20% dose reduction of the dose of cisplatine was necessary to continue 
the 6 cycles in 5 patients due to development of grade 3 side effects. Table 2 
summarizes the Chemotherapy Delivery. 
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Table2: Chemotherapy Delivery 

Chemotherapy No. of patients (%)
Neoadjuvant
2 cycles 5  (10.4%)

3 cycles 43 (89.6%)

Concurrent
3Weekly cisplatin 100mg/m2 14   (29.2%)

Weekly cisplatin 40mg/m2   34 (70.8%)

Patients were assessed after induction chemotherapy by physical examination 
and imaging with CT or MRI.  Six patients (12.5%) achieved complete response 
while 37 patients (77.1%) developed partial response and 5 patients (10.4%) had 
stable disease.
As regards to radiation technique 17 patients (35.4%) received radiotherapy 
using IMRT with simultaneous integrated boost, while 31 patients (64.6%) were 
treated using 3-D conformal radiotherapy (3D-CRT). Radiation therapy dose 
delivered ranged from 66   to 70 Gy.
All patients were assessed 6-8 weeks after definitive concurrent chemoradiation 
with radiologic imaging (CT and/ or MRI). 41 patients (85.4%) achieved CR 
and 7 patients (14.6%) had PR after completion of all treatments. On multiple 
linear regression analysis the response achieved at the end of definitive 
concurrent chemoradiation was found to significantly associated with Tumor 
stage (P<0.001), Nodal stage (P= 0.002), and treatment breaks (P<0.001) .Table 
3 illustrates the association between different clinicopathological factors and 
response.  

Table 3. Association between Response and other Clinicopathological Factors

Factor Patients no
CR                       PR

P

Sex
Male 
Female

31(64.5%)
10 (20.8%)

5(10.4%)
2(4.1%)

0.889

Pathological subtype

0.133
Non keratinizing 13(27%)

Undifferentiated 24(50%) 4(8.3%)

Basaloid 4(8.3%) 1(2%)

Baseline T stage
T1 4(8.3%)

T2 17(35.4%) <0 .001
T3 19 (39.5%) 2(4.1%)

T4 8(16.6%) 5(10.4%)

Baseline N stage
N1 18(37.5%) 0.002
N2 22(45.8%) 5(10.4%)

N3 1(2%)   2(4.1%)

Radiation Technique 
3DCRT 26(54.1%)     3(6%) 0.412
IMRT 15(31.2%) 4(8.3%)

Concurrent Chemoradiation  Break 
< 7 Days 38 (79.1%) 3(6%)

>7 Days 2(4.1%) 5(10.4%) <0 .001

At a median follow up time of 29 months, there were nine relapsed patients. Two 
patients had local relapse only, four patients had distant metastases and three 
patients had both local and distant metastases. The three patients who had both 
local and distant relapse died due to their disease. The 4 year OS and PFS rates 
were 85% and 74.2%, respectively (Fig. 1, 2). The median PFS and OS intervals 
were not reached.
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Figure1: Overall Survival in Months
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Figure 2 : Progression Free Survival in months
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Fig 1: Overall Survival in Months

Fig 2: Progression Free Survival in months
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Fig 3: Response after Induction chemotherapy

Induction chemotherapy was well tolerated with only five patients (10%) 
received only 2 induction cycles because of grade 3 toxicities: two (4%) of them 
developed grade 3 neutropenia while three (6%) of them had G3 nausea and 
vomiting.
The most frequent acute toxicity encountered during chemoradiation was 
mucositis as 25 patients (52.1%) developed Grade 3 while only 3 patients 
(6.1%) suffered from Grade 4 mucositis which necessitated hospitalization and 
discontinuation of treatment for 7-10 days.
Before the concurrent chemoradiation patients were advised to have gastestomy 
tube inserted under ultrasound guidance for maintaining proper feeding during 
the radiation. Ten patients (20%) did not agree to have the procedure done 
upfront but four of them accepted the procedure when they developed grade 3 
mucositis, dyphagia and weight loss by the end of the third week of concurrent 
chemoradiation. Consequently, ten patients (20%) developed grade 3 weight loss 
(10-19.9 Kg) while two patients (4.1%) had grade 4 weight loss (>20 kg) during 
the concurrent chemoradiation phase (Table 4). Interestingly, it was noticed that 
the two patients who developed grade 4 and eight of the patients who had grade3 
weight loss were initially those patients who refused the insertion of gastestomy 
upfront prior the concurrent chemoradiation phase. Moreover, grade 3 anemia, 
neutropenia and thrombocytopenia were encountered in 2%, 6%, and 4%, 

respectively. No treatment related deaths occurred. 

Table 4: Treatment related grade 3&4 acute toxicities 

Toxicity Induction chemotherapy
No. of patients (%)

Chemoradiation
No. of patients (%)

Grade 3               Grade4 Grade 3              Grade 4
Mucositis 0                                      0 25 (52 %)              3( 6 %)

Weight loss 0                                      0 10(20%)                  2(4%)

Esophagitis 0                                      0 7(14%)                            0

Nausea/vomiting 3(6%)                              0 4(8%)                              0

Anemia 0                                      0 1(2%)                              0

Neutropenia 2(4%)                              0 3(6%)                              0

Thrombocytopenia 0                                      0 2(4%)                              0

Dermatitis 0                                      0 10(20%)                          0
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Discussion

The incidence of locoregional or distant metastasis for locoregionally 
advanced NPC remains in the order of more than 40%, despite concomitant 
chemoradiotherapy. These disappointing results might be explained by the poor 
patient tolerance of adjuvant chemotherapy after chemoradiation due to side 
effects. Moreover, in patients who were able to tolerate adjuvant chemotherapy, 
penetration of chemotherapeutic drugs into the tumor tissue might be very 
limited due to the disruption of native blood vessels after the radiation treatment. 
Moreover, the dose of concomitant chemotherapy used during radiation could 
not be sufficient for the control of systemic disease.22 More interestingly, the high 
objective response rate usually observed and the good tolerance in treatment-
naive patients is in favor of induction chemotherapy compared to adjuvant 
chemotherapy. Consequently, the role of neoadjuvant chemotherapy followed by 
concurrent chemo-radiotherapy (CCRT) is a matter of outstanding interest.23,24

In this retrospective study, we explored the role of induction chemotherapy with 
TPF in locally advanced NPC. Our patient median age was 46 (range 18–68) 
years. 56% and 17% of patients had stage III and stage IV A,B  respectively . 
Similarly, in Ekenel et al study the median age was 49 (range 18–68) years and 
63% and 13% of patients had stage III and IV respectively.17  
Moreover, the use of induction TPF resulted in 89.6% objective response as 
12.5% of patients achieved complete response while 77.1% attained partial 
response, respectively. After CCRT, the objective response rate was 100% (CR in 
85.4% and PR in 14.6%). These results compare favorably with previous reports 
on induction chemotherapy. In the study by Bae et al the objective response rate 
was 97% after induction chemotherapy (CR in 15.2% and PR in 81.8%) and 97% 
(CR in 69.7% and PR in 27%) after CCRT.18 Similarly, Ekenel et al reported that 
the objective responses were 87% with 12% CR after induction and 100% with 
95% CR after chemoradiotherapy, respectively, in all patients.17

As regards to survival data, The 4 year OS and PFS rates were 85% and 74.2%, 
respectively .The median PFS and OS intervals were not reached. When survival 
data were reviewed, comparable survival rates have been published in the 
literature. Bae et al. treated 32 locally advanced NPC patients with docetaxel, 
cisplatin and infusional 5 FU followed by chemoradiotherapy. Three year PFS 
and OS rates were 75% and 86% respectively.18 Also, in a Hellenic Cooperative 
Oncology Group Study, the cisplatin, epirubicin and paclitaxel combination 
chemotherapy was given to 47 patients. The one year survival rate was 93.5% 
and the 2 year PFS rate was 62%.25 Ekenel et al reported that the use of 
induction chemotherapy resulted in  94.9% and 84.7% of 3 year OS and PFS 
rates, respectively.17 Additionally , Hiu et al. showed a clear OS benefit with this 
induction strategy. In the induction chemotherapy arm the 3 year PFS and OS 
rates were 88.2% and 94.1%, respectively.26 More recently, Kong L et al. reported 
the results of phase II trial on induction TPF followed by chemoradiotherapy 
using weekly cisplatin . The overall response rate three months after RT was 
90.2% and the 1-year overall survival was 100%.27

As regards to treatment related toxicities, induction chemotherapy was well 
tolerated. Five patients (10%) received only 2 induction cycles because of 
Grade 3 toxicities, two (4%) of them developed Grade 3 neutropenia while three 
(6%) of them had Grade 3 nausea and vomiting. In general the acute toxicity 
was mild and reversible in most cases. The increase in acute toxicity during 
induction chemotherapy was mainly associated with neutropenia, which was 
uncomplicated and manageable.
The most frequent acute toxicity encountered during chemoradiation was 
mucositis as 25 patients (52.1 %) developed Grade 3 while 3 patients (6.1%) 
suffered from Grade 4 mucositis which necessitated hospitalization and 

discontinuation of treatment for 7-10 days. Moreover, ten patients (20%) 
developed Grade 3 weight loss (10-19.9 Kg) while two patients (4.1%) had 
Grade 4 weight loss >20 kg during the concurrent chemoradiation phase.  
Similarly,  Bae et al reported that febrile neutropenia (9.1%), and nausea (9.1%) 
were the most severe toxicities (Grade 3–4) during induction chemotherapy, and 
mucositis (39.4%), fatigue (15.2%), and nausea (9.1%) were the most common 
toxicities (Grade 3–4) during chemoradiation. Moreover, the RT was interrupted 
in 12 patients (36%); of these 12 patients, 11 had Grade 3 or 4 mucositis and 1 
patient had disease progression. However, the chemoradiation was continued 
and completed in these patients after 1 week of rest.18

Additionally, Ekenel et al reported that TC induction chemotherapy followed 
by CCRT was very well tolerated with a 10% rate of Grade 3/4 hematologic 
toxicity. There were no treatment related deaths.26  
Moreover, Kong L et al reported that the rate of Grade 3/4 myelosuppression 
during TPF induction was 55.9% and the corresponding rate during concomitant 
chemotherapy and RT was 11.9%.27 An Egyptian study enrolled thirty-six 
patients who were treated with three cycles of induction paclitaxel and cisplatin, 
followed by CCRT using cisplatin. The main toxicity encountered was Grade 3/4 
neutropenia which was observed in 25% of patients.16 Induction chemotherapy 
has evolving role in the management of locally advanced NPC. With mangeable 
toxicities and no treatment related deaths. 
Conclusion:  This retrospective study confirmed the feasibility and tolerability 
of the TPF induction chemotherapy followed by cisplatin based concurrent 
chemoradiation in the management of locally advanced NPC. The  international 
phase III trial entitled Groupe Oncologie Radiotherpie Tete et Cou (GORTEC 
III) will answer the benefit of this practice in near future .
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