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Summary

Locoregionally advanced nasopharyngeal carcinoma 
(NPC), when traditionally treated with radiotherapy (RT) 
alone, has been associated with low overall survival (OS). 
Efforts to improve the effi cacy of treatment for locoregionally 
advanced NPC have led to the use of multimodality approach 
with combination of RT and chemotherapy (CT). Analyzing 
the historical progress of the incorporation of CT as an inte-
gral part of the management of advanced NPC, we reviewed 
12 randomized controlled trials on induction, concurrent, and 
adjuvant therapy, or a combination of these approaches. Four 
meta-analyses on this subject have been also reviewed.

Evidence that concurrent chemoradiotherapy (CCRT) 
provides significant improvement in OS in patients with 
locoregionally advanced NPC is based on the results of 2 
meta-analyses and several randomized studies on the admin-

istration of CT concomitantly with RT. The revealed survival 
benefi ts with CCRT compared with RT alone resulted in con-
fi rmation of CCRT as the currently recommended treatment 
for patients with advanced-stage NPC. The recognition of the
development of distant metastatic disease as more frequent 
pattern of failure when concurrent CT is utilized has led to
the assumption that the use of both induction chemotherapy
(ICT) and CCRT in a sequential manner may provide im-
provement in overall treatment outcome in this patient cat-
egory. The defi nition of the precise role of sequential CT in
the management of patients with locally advanced NPC is to
be revealed from the results of future phase III trials address-
ing this issue.

Key words: adjuvant chemotherapy, chemotherapy, concur-
rent chemoradiotherapy, induction chemotherapy, nasopha-
ryngeal carcinoma

Introduction

NPC is uncommon in most countries, and the 
age-adjusted incidence is less than one per 100 000 
population [1]. The endemic areas where the disease 
occurs with much greater frequency include Southern 
China, Southwest Asia, the Middle East, North Africa, 
Alaska and Greenland [1-3].

Because of the anatomic location, NPC has tradi-
tionally been treated with RT alone [4-6]. The results 
in patients with disease stages I and II are excellent, 
and RT has remained the initial treatment option for 
these patients [7]. However, despite the excellent ini-
tial tumor clearance with RT alone, high rates of both 
locoregional recurrence and distant metastases have 
been reported in patients with locally advanced NPC 

(stage III and IV) [7-9]. Isolated local and/or regional
failures after defi nitive RT occur in 30-60% of these
patients [8,10]. Local recurrences following RT and 
high propensity for distant metastasis represent two
major causes of treatment failure  resulting in 5-year 
OS rates from 32% to 52% [3,7,8].

NPC is both a radiosensitive and chemosensitive
tumor [11,12]. To address the failure of primary RT
to improve outcomes in patients with advanced NPC,
CT has been incorporated into the standard treatment 
employing three different strategies: before (induc-
tion), during (concurrent), and after (adjuvant) RT.
Each timing of CT has advantages and disadvantages
and has been extensively investigated in the last 20
years. Although the results of the studies on the treat-
ment of NPC by CCRT were not consistent, CCRT has
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proved its superiority to RT alone for the treatment of 
intermediate and advanced NPC [13]. A review of 12 
randomized phase III trials and 4 meta-analyses has 
been made as an attempt to contribute to additional 
clarifi cation of the investigations of CT as a treatment 
modality in advanced NPC.

Induction chemotherapy

The proposed advantages of ICT are the possibility 
of shrinkage of the macroscopic tumor, leading to reduc-
tion in irradiated volume, the possibility of assessment 
of clinical response to chemotherapy which predicts 
response to radiotherapy, as well as the possibility of de-
livering doses that are effective against occult systemic 
disease [14,15]. Regarding the possible disadvantages 
of ICT, there are theoretical concerns that this treatment 
option may be immunosuppressive reducing compli-
ance to subsequent RT, which may induce accelerated 
repopulation, and also may allow for the emergence of 
radioresistant tumor cells clones [14,15].

There are 4 studies on ICT reported [16-19]. A mul-
ticenter, prospective, randomized phase III study compar-
ing ICT with RT alone for patients with locoregionally 
advanced NPC was conducted by the Asian-Oceanian 
Clinical Oncology Association [16] (Table 1). No sig-
nifi cant difference in relapse-free survival (RFS) and OS 
was observed between the two treatment arms (Table 2). 
There was also no signifi cant difference in the distribu-
tion of failure sites between the two treatment arms.

In a phase III randomized VUMCA  I trial [17] 
conducted by International Nasopharynx Cancer Study 
Group, 339 patients with locoregionally advanced un-

differentiated NPC were randomized to receive either 
ICT plus RT or RT alone (Table 1). A comparable pro-
portion of local and/or regional recurrences and distant 
metastases was seen in both arms. There was a signifi -
cant difference in disease-free survival (DFS) favoring
the CT arm (p < 0.01), but the OS was not statistically
different between treatment modalities (Table 2).

In the single-center prospective randomized 
trial conducted by investigators in Guangzhou, China
(the Guangzhou trial) [18], patients were randomized 
to either ICT consisting of cisplatin, bleomycin and 
5-fl uorouracil plus RT, or to RT alone (Table 1). The
incidence of local failure was of borderline statistical
signifi cance in the investigational group. There was no
difference in distant metastases between the two treat-
ment groups. The difference in 5-year OS rate between
the two groups was not statistically signifi cant. The dif-
ference in 5-year RFS rates was of marginal statistical
signifi cance (p=0.05) (Table 2).

Japanese investigators designed and conducted 
a prospective, randomized phase III trial [19] to test 
the use of 2 cycles of CT consisting of cisplatin and 
5-fl uorouracil followed by RT compared with the use
of RT alone (Table 1). A trend toward improved OS
and DFS favoring the CT arm was observed although
the difference was not signifi cant (Table 2). There was
no improvement in the locoregional RFS and distant 
metastasis free survival.

Concurrent chemoradiotherapy

The principle of improved effi cacy by CCRT may
be based on the up-regulated sensitivity to RT by che-

Study Patients 
n

Stage RT CT regimen

Chua et al. [16], 
(AOCOA Trial), 
1998

334 Ho’s stage
III/IV or any 
stage with node
≥ 3 cm 

60-66 Gy + additional boost in
case of residual neck nodes; the 
majority of patients treated with
hypofractionated RT

2-3 cycles of cisplatin 60 mg/m2 (day 1) +
epirubicin 110 mg/m2 (day 1)

VUMCA I Trial [17],
1996

339 1987 UICC any
T, N ≥ 2

2.0 Gy/fx/d, 5 fx/wk, to 65-70 
Gy

3 cycles of bleomycin 15 mg bolus + 12 
mg/m2/d (days 1-5 continuous infusion) +
epirubicin 70 mg/m2 (day 1) + cisplatin 100
mg/m2 (day 1)

Ma et al. [18], 
(Guangzhou trial), 
2001

456 1992 Chinese
stage III-IV

2.0 Gy/fx/d, 5 fx /wk, to 68-72
Gy + additional boost to 80 Gy 
in case of residual disease

2-3 cycles of bleomycin 10 mg/m2/d (days 1 
and 5) + 5-fluorouracil 800 mg/m2/d (days
1-5 continuous infusion) +  cisplatin 100 
mg/m2 (day 1)

Hareyama et al. [19],
2002

 80 1988 AJCC/
UICC all
stages, M0 

2.0-2.2 Gy/fx/d, 5 fx /wk, to 
66-68 Gy

2 cycles of cisplatin 80 mg/m2 (day 1) + 5-
fluorouracil 800 mg/m2/d (days 2-5 continu-
ous infusion)

Table 1. Randomized studies comparing induction chemotherapy with radiotherapy alone in NPC

NPC: nasopharyngeal carcinoma, AOCOA: Asian-Oceanian Clinical Oncology Association, UICC: International Union Against Cancer, AJCC: American
Joint Committee on Cancer, RT: radiotherapy, fx: fraction, d: day, wk: per week, CT: chemotherapy
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motherapy, the direct killing effect of CT to the tumor 
cells, and the reduction of the repair mechanisms of 
sublethally injured tumor cells [14,20]. CCRT has 
many potential advantages including no compromised 
blood supply, no time for development of cross-resis-
tance or accelerated repopulation triggered by ICT, and 
no delay in primary treatment [14,21].

Six randomized controlled trials have reported 
on CCRT in the treatment of locoregionally advanced 
NPC [22-27]. In some of these trials adjuvant CT (AC) 
was added following RT [22,25-27].

The Intergroup Study 0099 (IGS 0099), coordi-
nated by the Southwest Oncology Group (SWOG), was 
published by Al-Sarraf et al. in 1998 [22]. This random-
ized phase III trial evaluated CCRT with AC vs. RT 
alone in patients with NPC. Concurrent CT consisted 
of cisplatin 100 mg/m2 on days 1, 22 and 43 during 
RT. AC consisted of cisplatin and 5-fl uorouracil for 3 
courses (Table 3). The 3-year progression-free survival 
(PFS) and 3-year OS were signifi cantly better in the 
CCRT group (p <0.001 and p=0.005, respectively). An 
update of IGS 0099 in 2001 [28] reported the superi-

ority of 5-year PFS and 5-year OS with CCRT vs. RT
alone (Table 2).

The IGS 0099 [22] was the fi rst randomized phase
III trial demonstrating signifi cant results with the use
of CCRT in the management of advanced NPC. Hence,
there were many criticisms concerning the extrapola-
tion of the fi ndings of this study to Asian countries,
where NPC is endemic [29,30].

In a randomized phase III trial conducted in Tai-
wan [23], patients randomly assigned to CCRT received 
2 cycles of CT during weeks 1 and 5 of RT (Table 3).
There was signifi cant improvement in the 5-year OS
and PFS rates in the CCRT arm compared with the RT
alone arm (Table 2). This was mainly attributable to the
signifi cant improvement of local control rates at 5 years
in the CCRT arm.

In a phase III study by Chan et al. [24], patients
were randomized to receive cisplatin 40 mg/m2 weekly
up to 8 weeks concurrently with RT or RT alone (Table
3). Although there was no statistically signifi cant dif-
ference in PFS for the whole group, a highly signifi cant 
improvement in PFS and time to fi rst distant failure

First author RFS DFS PFS OS
Chua [16] 48 vs. 42% (3-year), p=0.45 NR NR 78 vs. 71% (3-year), 

p=0.57
VUMCA I Trial [17] NR 52 vs. 32% (3-year),

p <0.01
NR 60 vs. 54% (3-year), 

p=NS
Ma [18] 59 vs. 49% (5-year), p=0.05 NR NR 63 vs. 56% (5-year), 

p=0.11
Hareyama [19] NR 55 vs. 43% (5-year),

p=NS
60 vs. 48% (5-year), 
p=NS

Al-Sarraf [22, 28] NR NR 58 vs. 29% (5-year),
p<0.01

67 vs. 37% (5-year), 
p <0.01

Lin [23] NR NR 72 vs. 53% (5-year),
p=0.0012

72 vs. 54% (5-year), 
p=0.002

Chan [24,32] NR NR 60 vs. 52% (5-year),
p=0.16

70 vs. 59% (5-year), 
p=0.065

Kwong [25] 69 vs. 58% (3-year), p=0.14 NR NR 87 vs. 77% (3-year), 
p=0.06

Lee [26] 72 vs. 62% (3-year), p=0.027 NR NR 78 vs. 78% (3-year), 
p=0.97

Wee [27] NR 72 vs. 53% (3-year),
p=0.01

NR 80 vs. 65% (3-year), 
p=0.01

Rossi [33] 58 vs. 56% (4-year), p=0.45 NR NR 67 vs. 59% (4-year), 
p=0.13

Chi [34] 54 vs. 50% (5-year), p=0.38 NR NR 55 vs. 61% (5-year), 
p=0.5

Chan [35] NR 72 vs. 68% (2-year),
p=0.45

NR 81 vs. 80% (2-year), 
p=0.29

Table 2. Summary of survival rates in randomized studies comparing combined chemoradiotherapy vs. radiotherapy alone in nasopha-
ryngeal carcinoma

RFS: relapse-free survival, DFS: disease-free survival, PFS: progression-free survival, OS: overall survival, NR: not reported, NS: non significant 
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was observed among patients with Ho’s [31] T3 disease 
treated with CCRT. The results of the updated fi nal 
report on OS [32] of the previously published progres-
sion-free analysis showed a borderline statistically 
signifi cant difference in OS in favor of the concurrent 
arm (p=0.065) (Table 2). This analysis showed that 
there was no statistically signifi cant difference between 
the two arms with respect to PFS (Table 2).

Kwong et al. [25] conducted a factorial study on 
the effi cacy of CCRT and AC for advanced NPC. Pa-
tients were randomly assigned to have RT alone or 
CCRT with UFT (uracil and tegafur in 4:1 molar ratio) 
and to have AC or no AC after RT /CCRT (Table 3). An 
improvement in OS with CCRT was observed but with-
out reaching statistical signifi cance (Table 2). Distant 
metastases rate was signifi cantly reduced with CCRT, 
whereas locoregional failure rates were similar for both 
treatment arms. The study reported no benefi cial effect 
on OS with the use of AC.

Preliminary results of a randomized phase III trial 
conducted by the Hong Kong Nasopharyngeal Cancer 
Study Group [26] of concurrent CT with cisplatin fol-

lowed by AC that incorporated cisplatin in addition
to 5-fl uorouracil (Table 3), showed an improvement 
in actuarial locoregional control at 3 years without 
any improvement in OS. The 3-year failure-free sur-
vival was signifi cantly better in patients who received 
CCRT compared with patients who received RT alone
(p=0.027) (Table 2).

Wee et al. [27] reported the results of a trial con-
ducted by the National Cancer Center of Singapore,
comparing the use of CCRT followed by AC vs. RT
alone in 221 patients with locally advanced NPC of the
endemic variety. Patients were randomized to receive
RT alone or chemoradiotherapy consisting of concur-
rent cisplatin and adjuvant cisplatin and 5-fl uorouracil
for 3 cycles (Table 3). The 2-year cumulative incidence
of distant relapse was 30% for the RT alone arm and 
13% for the chemoradiotherapy arm, and this differ-
ence was statistically signifi cant (p=0.029). The study
reported a signifi cant improvement in the 3-year DFS
and 3-year OS in the chemoradiotherapy arm (Table
2), confi rming the fi ndings of the IGS 0099 [22] and 
demonstrating its applicability to endemic NPC.

Table 3. Randomized studies comparing concurrent chemoradiotherapy with radiotherapy alone in nasopharyngeal carcinoma

IGS: Intergroup Study, UFT: uracil and tegafur in 4:1 molar ratio. For other abbreviations see footnote of  Table 1

Study Patients
n

Stage RT CT regimen

Al-Sarraf et al. 
[22], IGS 0099, 
1998

147 1988 AJCC/UICC
stage III-IV 

1.8-2.0 Gy/fx/d, 5 fx /wk, to 70 Gy 3 cycles of cisplatin 100 mg/m2 on day 1,
22, and 43 of the RT course and 3 cycles of 
cisplatin 80 mg/m2 (day 1) + 5-fluorouracil
1,000 mg/m2/d (days 1-4 continuous infu-
sion) after RT

Lin et al. [23],
2003

284 1992 AJCC stage
III-IV 

1.8-2.0 Gy/fx/d, 5 fx /wk, to 70-74 Gy 2 cycles of cisplatin 20 mg/m2/d + 5-fluo-
rouracil 400 mg/m2/d (days 1-4 continuous
infusion) during RT 

Chan et al. [24],
2002

350 Ho’s stage N2-3
or N1 with node ≥
4 cm 

2.0 Gy/fx/d, 5 fx /wk, to 66 Gy + addi-
tional boost in case of parapharyngeal
extension, residual neck nodes, and/or 
residual nasopharyngeal disease 
(brachytherapy)

cisplatin 40 mg/m2 weekly during RT

Kwong et al. [25],
2004

219 Ho’s stage T3 or 
N2/N3 or N1 with
node ≥ 4 cm

2.5 Gy/fx/d, 4-5 fx /wk, to 62.5-68 Gy
+ additional boost to 80 Gy in case of 
parapharyngeal extension or residual 
neck nodes

UFT 600 mg/d, 7 d/wk, p.o. during RT and 
cisplatin 100 mg/m2 (day 1) + 5-fluorouracil
1,000 mg/m2/d (days 1-3 continuous infu-
sion) + vincristine 2 mg (day 1) + bleomycin
30 mg (day 1) + methotrexate 150 mg/m2

(day 1) after RT every 3 weeks for 6 cycles
Lee et al. [26], 
2005

348 1997 AJCC/UICC
stage T1-4N2-3M0

2.0 Gy/fx/d, 5 fx /wk, to 66 Gy + ad-
ditional boost up to 20 Gy to parapha-
ryngeal space, the primary or nodal 
sites (when indicated)

3 cycles of cisplatin 100 mg/m2 on days 1, 
22, and 43 of the RT course and 3 cycles of 
cisplatin 80 mg/m2 (day 1) + 5-fluorouracil
1,000 mg/m2/d (days 1-4 continuous infu-
sion) after RT

Wee et al. [27], 
2005

221 1997 AJCC/UICC
stage III-IVB 

2.0 Gy/fx/d, 5 fx /wk, to 70 Gy 3 cycles of cisplatin 25 mg/m2/d (days 1-4; 
22-25, and 43-46) during RT and 3 cycles of 
cisplatin 20 mg/m2/d for 4 days + 5-fluoro-
uracil 1,000 mg/m2/d for 4 days after RT



499

Adjuvant chemotherapy with or without in-
duction chemotherapy

AC is conducted after RT with the aim to eliminate 
the residual sub-clinical disease sites [20]. The major 
disadvantage is the reduced tolerance to CT due to the 
preceding RT [14].

In the past two decades 2 randomized studies have 
reported the results of the use of AC in the management 
of locoregionally advanced cases of NPC [33,34]. The 
fi rst multicenter study performed by the Italian National 
Research Council was published by Rossi et al. in 1988 
[33]. A total of 229 patients had been randomized either 
to no further therapy or to AC for 6 cycles (Table 4). 
The Milan study showed a similar pattern of failure in 
the two treatment arms. No signifi cant effect on RFS 
or OS was demonstrated between the two treatment 
groups (Table 2).

In the trial conducted by the Taiwan Cooperative 
Oncology Group published by Chi et al. [34], patients 
were randomized either to a standard treatment proto-
col with RT alone, or to 9 weekly cycles of AC (Table 
3). There was no signifi cant statistical difference be-
tween the 5-year OS rate of 55% for the combined RT 
and AC group and the 5-year OS rate of 61% for the 
RT alone group (Table 2). Also no signifi cant statisti-
cal difference was observed in RFS between the two 
treatment groups (Table 2).

In the randomized trial by Chan et al. [35], 2
courses of ICT and 4 courses of AC consisting of cis-
platin and 5-fl uorouracil were added to RT in the test 
group (Table 3). There was no statistically signifi cant 
difference between the two arms in terms of DFS and 
OS (Table 2).

Meta-analyses

Considering the presence of controversy regard-
ing the integration and the sequence of CT with RT in
locoregionally advanced NPC, several meta-analyses
have been conducted to provide a better understanding
of the impact of combined treatment approach on the
outcome of this patient category.

In an attempt to evaluate the long-term outcome
in patients with NPC treated with ICT and RT vs. RT
alone, the data from two phase III studies were updated 
and pooled together in the analysis by Chua et al. [36].
The authors merged and reanalyzed the data of AO-
COA trial [16] and the Guangzhou trial [18] (Table 5).
This pooled data analysis showed long-term benefi ts in
terms of RFS and disease-specifi c survival. There was
no statistically signifi cant difference in the 5-year OS
rates between the treatment groups. 

The meta-analysis performed by the Marshfi eld 
Meta-Analysis Research Group [37] which evaluated 

Table 4. Randomized studies comparing adjuvant chemotherapy with or without induction chemotherapy with radiotherapy alone in
nasopharyngeal carcinoma

Study Patients Stage RT CT regimen
n

Rossi et al. [33], 229 1978 UICC 1.8 Gy/fx/d, 5 fx 6 cycles of vincristine 1.2
1988 stage II-IV, M0 /wk, to 60-70 Gy; a mg/m2 (day 1) +

  split-course adopted cyclophosphamide 200
  in most of the mg/m2 (days 1-4) +
  patients doxorubicin 40 mg/m2

   (day 1)

Chi et al. [34], 157 1992 1.8-2.0 Gy/fx/d, 5 9 weekly cycles of 24-h
2002  AJCC/UICC fx /wk, to 70-72 Gy infusion of cisplatin 20

stage IV  mg/m2 + 5-fluorouracil
   2,200 mg/m2 + leucovorin
   120 mg/m2

Chan et al. [35],  82 Ho’s stage N3 66 Gy + additional 2 cycles of cisplatin 100
1995  or any N ≥4 cm boost in case of mg/mf 2 (day 1) + 5-

parapharyngeal fluorouracil 1,000 mg/m2

extension, residual (days 2-4 continuous
neck nodes, and/or infusion) before RT and 4r
residual nasopharyngeal cycles after RT

  disease (brachytherapy)

For abbreviations see footnote of  Table 1
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the data from 6 randomized trials [16,17,18,22,33,35], 
comparing CCRT with RT alone among patients with 
locoregionally advanced NPC, was published in 2002 
(Table 5). Evaluating the data of more than 1500 pa-
tients, the authors reported an increase in 2-year DFS 
of 40% and increase in 4-year OS of 21% with the ad-
dition of CT to radical RT for locoregionally advanced 
NPC. Despite the revealed positive effect of the addi-
tion of CT to RT, the optimal strategy for integration 
of CT with RT and the most active CT regimen in this 
meta-analysis could not be determined.

However, the results of a subsequent meta-analy-
sis performed by Langendijk et al. [38] and published 
in 2004 indicated that CCRT was probably the most ef-
fective sequence in the improvement of OS in patients 
with locally advanced NPC. In this meta-analysis based 
on the published literature, 10 randomized trials were 
included with a total of 2450 patients [16-19,22-24,33-
35] (Table 5). The estimated increase in survival with 
CCRT in the subgroup analysis based only on the IGS 
0099 [22] and the Taiwan trial [23] was 20% after 3 
years. The meta-analysis failed to demonstrate any sig-
nifi cant improvement in survival after ICT and/or AC. 
Regarding the impact of combined treatment approach 
on locoregional recurrence and distant metastases, 
a signifi cant benefi t in favor of the use of CCRT and 
ICT was found. The use of AC did not result in any sig-
nifi cant positive effect on the incidence of locoregional 
recurrence or distant metastases.

The individual patient data meta-analysis of the
Meta-Analysis of Chemotherapy in Nasopharyngeal car-
cinoma (MAC-NPC) Collaborative Group [39] included 
8 trials with 1753 patients [16-19,22,24,25,34,35] (Table
5). Trials’ grouping was done according to the sequence
of CT and according to the type of CT. Trials combining
CCRT and AC were included in the concurrent group.
An absolute survival benefi t of 4% at 2 years and 6% at 
5 years was found with a signifi cant interaction observed 
between the sequence of CT and OS (p=0.005), pointing
out the highest benefi cial effect from the use of concomi-
tant CT. The analysis of the effect of CT on the event-free
survival showed an absolute benefi t of 9% at 2 years and 
10% at 5 years. A signifi cantly reduced risk of locore-
gional failure (p=0.003) and distant failure (p=0.001)
was observed with the use of CT without signifi cant 
interaction between the timing of CT and locoregional
control, or between the timing of CT and distant control.
Despite the confi rmed signifi cant benefi cial effect on OS
with CCRT, there was no substantial evidence indicat-
ing that the tumor effect of CCRT could be increased 
with the administration of particular chemotherapeutic
agents, i.e. cisplatin and 5-fl uorouracil.

Discussion and future directions

Randomized trials of ICT have not demonstrated 
any signifi cant difference in OS, but these trials sug-

Table 5. Randomized studies included in meta-analyses

Meta-analysis Studies according to sequence of chemotherapy (CT) in the experimental arm
Induction CT Concurrent CT Adjuvant CT

Chua et al. [36],  Chua et al. [16] (AOCOA
2005 Trial), 1998.

Ma et al. [18]
(Guangzhou trial), 2001.

Huncharek and Kupelnick [37], Chua et al. [16] (AOCOA Al-Sarraf et al. [22], Rossi et al. [33], 1988.
2002 Trial), 1998. 1998 IGS 0099.

VUMCA I Trial [17] 1996.  Chan et al. [35], 1995.
Ma et al. [18]
(Guangzhou trial), 2001.

Langendijk et al. [38], Chua et al. [16] (AOCOA Al-Sarraf et al. [22], Rossi et al. [33], 1988.
2004 Trial), 1998. 1998 IGS 0099.

VUMCA I Trial [17], 1996. Chan et al. [24], 2002. Chi et al. [34], 2002.
Ma et al. [18] (Guangzhou Lin et al. [23], 2003. Chan et al. [35], 1995.
trial), 2001.
Hareyama et al. [19], 2002.

Baujat et al. [39], Chua et al. [16] (AOCOA Al-Sarraf et al. [22], Chi et al. [34], 2002.
2006 Trial), 1998. 1998 IGS 0099.

VUMCA I Trial [17], 1996. Chan et al. [24], 2002.
Hareyama et al. [19], 2002. Kwong et al. [25], 2004.
Chan et al. [35], 1995.
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gested that ICT may improve locoregional control 
[16-18]. According to Rischin et al. [4], the subgroup 
analysis in patients with bulky neck lymph nodes in 
the AOCOA trial [16] showed a signifi cant difference 
in RFS that was attributable to improved local control 
in the ICT arm, without any difference in the incidence 
of distant metastases. A demonstrated improvement of 
local control in patients with regionally advanced NPC 
who received ICT compared to those treated with RT 
alone has been also reported in the large retrospective 
series from Hong Kong [40]. The signifi cant difference 
in RFS observed in the Guangzhou trial [18] in favor 
of the CT treatment group could be also attributable to 
improved local control [4]. According to Hareyama 
et al. [19], the lack of effi ciency of ICT in reducing 
distant metastasis in their randomized study and the 
comparable proportion of distant metastases shown in 
both arms in other neoadjuvant studies [16-18] could 
be explained by the assumption that 2 or 3 cycles of 
ICT were not suffi cient to eradicate all the distant mi-
crometastases.

Improvement of OS was reported in 4 of the con-
current studies [22,23,27,32], but the IGS 0099 [22] and 
the study from Taiwan [23] were the only 2 randomized 
trials to show an improvement in both PFS and OS. 
The trial of the Taiwan group was the only phase III 
trial to demonstrate a positive effect of CCRT without 
any adjuvant or neoadjuvant CT [23]. The report from 
Taiwan [23] has also lent support to the benefi t of CCRT 
for patients with advanced NPC in endemic areas. Two 
of the concurrent studies showed an improvement of 
locoregional control rate [23,26] and in other 2 studies 
an improvement of distant metastasis control rate was 
observed [25,27].

The results of AC studies showed that AC ad-
ministered as part of combined treatment approach 
in locoregionally advanced NPC did not convey a 
signifi cant survival advantage and did not succeed to 
improve locoregional control [33-35]. A considerable 
compliance to this sequence of CT was noted in stud-
ies using AC following RT alone, as well as in studies 
using AC following CCRT [22,25,27,34,35].

The results of the extensive exploration of the 
effect of the addition of CT to RT for patients with 
advanced NPC during the last two decades revealed 
survival benefi ts with CCRT compared with RT alone 
in several randomized trials and 2 meta-analyses. On 
the basis of these fi ndings, CCRT is the currently rec-
ommended treatment for patients with advanced-stage 
NPC.

Given that the major cause of treatment failure 
in the CCRT was distant metastases [41], sequential 
therapy (adding ICT to CCRT) could be considered in 

the future as recommendable treatment option for pa-
tients with advanced NPC, leading to improvement of 
systemic control. Supportive evidence to this approach
is given by the results of studies on ICT followed by
CCRT showing encouraging toxicity profiles and 
disease control [42-44]. The improvement in locore-
gional relapse-free survival, DFS and OS achieved by
ICT followed by concurrent administration of chemo-
therapy during radiotherapy in patients with locally
advanced NPC has been also confi rmed by Atasoy et al.
[45]. Reporting the results of their study, these authors
emphasized that the toxicity induced by this combined 
treatment modality should be carefully considered.
According to Al-Sarraf and Reddy [46], reversing
the sequence of treatment by giving CT followed by
CCRT, the 5-year survival of patients with advanced 
NPC may be improved to up to 90%. The defi nition of 
the precise role of sequential CT in the management of 
patients with locally advanced NPC is to be revealed 
from the results of future phase III trials addressing
this issue. However, more accurate prognostication to
stratify patient population that is expected to benefi t 
from the sequential use of ICT and CCRT is warranted.
Finally, it should be noted that the advancement of 
accurate tumor imaging and the improved techniques
(such as intensity-modulated RT) also contribute to the
enhancement of locoregional control in patients with
NPC. Additional improvement of the outcome in this
patient category may also result by further improve-
ment in systemic control using novel combined thera-
pies with newer agents as adjunct to CCRT.
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