
KS Tse, HY Wong, EYL Au, KM Ma

J HK Coll Radiol 2005;8:93-101 93

J HK Coll Radiol 2005;8:93-101

REVIEW ARTICLE

Correspondence: Dr. KS Tse, 6/F, William MW Mong Block,
Faculty of Medicine Building, The University of Hong Kong,
21 Sassoon Road, Hong Kong.
Tel: (852) 9629 9238/2760 0288;
E-mail: sunnytks@graduate.hku.hk

Submitted: 18 February 2005; Accepted: 16 June 2005.

Chemotherapy for Primary Treatment of Locoregionally
Advanced Nasopharyngeal Carcinoma:

Update on Meta-analyses and Phase III Trials
KS Tse, HY Wong, EYL Au, KM Ma

Faculty of Medicine, The University of Hong Kong, Hong Kong

ABSTRACT
Nasopharyngeal carcinoma is a prevalent cancer in Southeast Asia. Radiotherapy is the standard treatment
for this highly radiosensitive and chemosensitive tumour, but the outcome of locally advanced nasopharyn-
geal carcinoma treated by radiotherapy alone is suboptimal owing to both local and distant failure. As a
result, the role of chemotherapy has been studied extensively. In the light of research results newly released
in 2004, this article aims to summarise the current debates on the primary treatment of nasopharyngeal
carcinoma. Concurrent chemoradiotherapy with or without adjuvant chemotherapy has demonstrated sur-
vival benefits, but not adjuvant chemotherapy alone or neoadjuvant combined with adjuvant chemotherapy.
Target groups of patients need to be identified to reap the maximum benefits of neoadjuvant chemotherapy.
Further research is necessary to settle controversies on the choice, dosage, and schedule of chemotherapeu-
tic agents, and to delineate the role of newer treatment modalities, such as molecular-level therapy.

Key Words: Chemotherapy, adjuvant; Combined modality therapy; Nasopharyngeal neoplasms; Neoadjuvant therapy;
Radiotherapy

INTRODUCTION
Nasopharyngeal carcinoma (NPC) is common among
the Chinese population, especially in Southeast Asia, in-
cluding in Hong Kong. Age-standardised rates of 17.8
per 100,000 for males and 5.7 per 100,000 for females
have been reported for Hong Kong in 2001,1 whereas
the annual incidence of NPC in most other populations
is less than 1 per 100,000 for both men and women.2

Radiotherapy alone achieves satisfactory treatment
results for early-stage NPC: the overall 5-year survival
rate is more than 80% for Ho’s stage I disease and more
than 70% for Ho’s stage II disease.3 However, the treat-
ment results for locally advanced tumour by radiotherapy
alone are disappointing: the overall survival of patients
with this condition is only about 50%,3,4 mainly owing
to a high rate of distant metastasis and local treatment
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failure. On the other hand, NPC has been shown to be
responsive to chemotherapy in many phase II clinical
trials, especially when cisplatin-based regimens are used.
Thus, attempts have been made to improve the results
of radiotherapy by adding chemotherapy into the treat-
ment regimen. Many controversies remain, however,
especially those concerning the choice, dosage, and
scheduling of chemotherapeutic agents.

In general, chemotherapy can be incorporated into NPC
treatment before, during, and after radiotherapy, and each
technique its own advantages and disadvantages. Given
that NPC is associated with a high distant failure rate,
it might be logical to expect an increase in survival with
the use of neoadjuvant chemotherapy, which aims at
eradicating distant micrometastasis. Neoadjuvant chemo-
therapy may also enhance local control by shrinking the
primary tumour and hence increasing the safety margin
between the tumour volume and radiation volume in
subsequent radiotherapy planning — a factor especially
worth noting in the context of locally advanced NPC.
Concurrent chemotherapy also has many potential
advantages and can confer an additive or even synergistic
effect to radiotherapy. Chemotherapeutic agents, such
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as cisplatin, can act as both a cytotoxic agent and a
radiation sensitiser. Unlike neoadjuvant chemotherapy,
concurrent chemotherapy will neither delay radiotherapy
nor induce development of cross-resistance or acceler-
ated repopulation, both of which may compromise the
result of the radiotherapy. Finally, adjuvant chemo-
therapy after completion of radiotherapy may further
eradicate occult locoregional disease and distant micro-
metastasis. In addition, attempts have been made to
combine adjuvant chemotherapy with neoadjuvant
chemotherapy or concurrent chemotherapy to enhance
the result of radiotherapy.

This article reviews the effectiveness of different types
of chemotherapy in treating locally advanced NPC. The
review is based on recent randomised controlled trials
(RCTs) and meta-analyses that investigate the role of
chemotherapy in locally advanced NPC.

RANDOMISED CONTROLLED TRIALS
Neoadjuvant Chemotherapy
As a result of promising phase II trials showing high
response rates to chemotherapy with mild toxicity, sev-
eral prospective randomised controlled phase III trials
have compared neoadjuvant chemotherapy followed
by radiotherapy with radiotherapy alone in managing
locoregionally advanced NPC (Table 1).5-8 Except for the
study from the Cancer Centre at the Sun Yat Sen Univer-
sity of Medical Sciences, Guangzhou,7 all the published
phase III trials involved multiple centres. Owing to its
small sample, only the trial conducted by the Japanese
Hokkaido Radiotherapy Oncology Group8 had a statisti-
cal power of less than 32% and an alpha-type error of
0.05, whereas the other studies had a power of 90%. The
results should thus be interpreted in these contexts.

Among chemotherapeutic agents against NPC, cisplatin
is considered to be the most active single agent. Phase
II trials have shown a high overall response rate of 80%
to 90% for cisplatin-based regimens,6,9-10 and have even
reached 98%.11 Such effective regimens were adopted
in all the phase III trials identified, so that any modest
survival benefit produced by neoadjuvant chemotherapy
could be better demonstrated. However, significant im-
provement in progression-free survival with chemo-
therapy was demonstrated only in the International
Nasopharynx Cancer Study Group VUMCA I trial5; the
other trials found that improvement in relapse-free sur-
vival was either statistically insignificant or marginally
significant.

In light of the high response rate to chemotherapy
revealed by previous studies, whether the beneficial
effect of neoadjuvant chemotherapy was diluted by
other confounding factors in phase III trials needs to
be addressed. Firstly, in an analysis of treatment
compliance, a larger proportion of patients in the chemo-
therapy arm than of those in the radiotherapy arm did
not complete treatment; this result was observed in all
of the trials. In particular, in the trial conducted by the
Asian-Oceanian Clinical Oncology Association,6 14%
of patients in the chemotherapy arm did not receive
radiotherapy, compared with 5% of those in the radio-
therapy arm. A subsequent efficacy analysis that was
based on evaluable patients in the same trial showed a
significantly improved relapse-free survival, thus sug-
gesting that patient non-compliance might diminish the
effect of chemotherapy. Secondly, the inclusion of pa-
tients with stage I or II disease in the Japanese Hokkaido
Radiotherapy Oncology Group trial8 might also have
reduced the apparent benefit of chemotherapy.

Table 1. Summary of phase III trials comparing neoadjuvant chemotherapy followed by radiotherapy versus radiotherapy alone in
nasopharyngeal carcinoma.

Study No. analysed/ Treatment in study arm Results
No. enrolled

International Nasopharynx 339/339 (Bleomycin + epirubicin + cisplatin) Improved progression-free survival (p < 0.01)
Cancer Study Group x 3 cycles followed by radiotherapy but no difference in overall survival
VUMCA I5

Asian-Oceanian Clinical 334/334 (Cisplatin + epirubicin) x 2-3 cycles No difference in overall and relapse-free survival
Oncology Association6 Efficacy analysis: followed by radiotherapy Efficacy analysis showed no difference in overall

286/334 survival, but improved relapse-free survival
(p = 0.053), particularly in patients with lymph
nodes of >6 cm; both overall and relapse-free
survival were improved (p = 0.057; p = 0.026)

Cancer Centre, Sun Yat 456/456 (Cisplatin + bleomycin + 5-fluorouracil) No difference in overall survival, but improved
Sen University of Medical x 2-3 cycles followed by radiotherapy relapse-free survival with marginal statistical
Sciences, Guangzhou7 significance (p = 0.05)
Japanese Hokkaido 80/80 (Cisplatin + 5-fluorouracil) x 2 cycles No difference in overall and relapse-free survival
Radiotherapy Oncology followed by radiotherapy
Group8
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Improved progression-free survival for the chemo-
therapy arm was detected only in the International
Nasopharynx Cancer Study Group VUMCA I trial,5 in
which the regimen used was bleomycin, epirubicin,
and cisplatin. This regimen also produced the highest
immediate complete response rate, of 47%, on comple-
tion of neoadjuvant chemotherapy, compared with
only 18% in the Asian-Oceanian Clinical Oncology
Association trial6 (which used cisplatin and epirubicin)
and 13.7% in the Guangzhou trial7 (which used cisplatin,
bleomycin, and 5-fluorouracil). In fact, NPC is so
sensitive to cisplatin- and anthracycline-based chemo-
therapy that such a regimen has been used with a
palliative intention and has reportedly achieved even-
tual cure in 10% of patients.11 Chemotherapy regimens
may therefore have an effect on survival benefit.

On the other hand, no significant improvement in over-
all survival could be demonstrated in any of the trials.
This finding may be explained by a number of factors.
Firstly, the follow-up duration of the trials was not
long enough to reach the number of events necessary
to establish any definite overall survival difference.
Secondly, effective salvage treatment was offered in the
trials. Survival in the radiotherapy arm thus improved
despite relapse, thereby diminishing the difference be-
tween the 2 arms. Thirdly, in the International Nasophar-
ynx Cancer Study Group VUMCA I trial,5 the higher
chemotherapy-induced mortality of 8% compared with
1% in the radiotherapy-only arm might excessively
reduce overall survival in the chemotherapy arm. (The
chemotherapy-induced mortality was actually because
of bleomycin toxicity, which was attributable to
prescription misunderstanding, and because of renal
failure induced by cisplatin; these factors were thus
modifiable and preventable.) Finally, poorer compliance
to radiotherapy-only in the chemotherapy arm could also
lead to a falsely decreased overall survival in this arm.

Efficacy analysis of a subgroup of patients with bulky
neck nodes (>6 cm) in the Asian-Oceanian Clinical
Oncology Association trial6 showed statistically signifi-
cant improvements in both relapse-free and overall
survival. The study’s finding suggested that beneficial
effects of neoadjuvant chemotherapy can be optimised
by defining a target group of patients with high nodal
stage and thus at high risk of distant metastasis. This
possibility was supported by results of the International
Nasopharynx Cancer Study Group VUMCA I trial,5 which
also showed a significant advantage in progression-
free survival in the chemotherapy arm, which was

associated with the relatively homogenous selection of
patients with large lymph nodes.

The trials showed different patterns of failure. The
International Nasopharynx Cancer Study Group VUMCA
I trial5 showed a significant reduction in recurrence or
progression in the chemotherapy arm. Furthermore,
the proportion of patients with locoregional metastasis
was similar to that with distant metastasis, which indi-
cated a reduction in the incidence of both local relapse
and distant metastasis. The Guangzhou trial7 also showed
a significant reduction in local relapse in the chemo-
therapy arm, but there was no difference in the rate
of distant metastasis. An efficacy analysis of patients
with neck nodes larger than 6 cm in the Asian-Oceanian
Clinical Oncology Association trial6 showed results
similar to those of the Guangzhou trial. No significant
reduction in local, lymph node, and distant failure rates
in the chemotherapy arm was demonstrated on analysis
on intention-to-treat basis, and in the Japanese Hokkaido
Radiotherapy Oncology Group trial.8

Contrary to expectation, neoadjuvant chemotherapy
could not produce better distant control in most of the
trials identified. This might be because of insufficient
cycles of neoadjuvant chemotherapy. Furthermore, in
the Asian-Oceanian Clinical Oncology Association
trial,6 many patients with advanced nodal disease had
advanced primary disease, which became the dominat-
ing factor in the clinical course. Similarly, in the
Japanese Hokkaido Radiotherapy Oncology Group
trial,8 the proportion of patients having distant failure
with local failure was larger in the chemotherapy arm
than in the radiotherapy-only arm. This difference sug-
gests that improvement in local control might reduce
the occurrence of metastasis in the chemotherapy arm.
In these cases, local control might have been compro-
mised in the chemotherapy arm by a delay in definitive
radiotherapy or by the effect of accelerated repopulation
that was brought about by the neoadjuvant chemo-
therapy. On the other hand, local control was better in
other trials, and this could be attributable to the reduc-
tion of tumour bulk by chemotherapy, so that the safety
margin between the tumour volume and the radiation
volume could be increased.

Therefore, because overall survival was not improved
in any recent phase III trials, routine administration of
neoadjuvant chemotherapy in locoregionally advanced
NPC cannot be recommended. However, any definite
overall survival difference can be established only with
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further follow-up. Different chemotherapy regimens
should be compared, and research efforts should be
directed towards identifying a target group — for
example, patients with advanced nodal status or with
tumours in close proximity to critical normal structures
— that is most likely to benefit from neoadjuvant
chemotherapy.

Concurrent Chemotherapy
As shown in Table 2,12-14 we found 2 RCTs that com-
pared chemoradiotherapy and radiotherapy. Lin et al12

conducted a phase III study of chemoradiotherapy
versus radiotherapy alone for advanced NPC, using
2 cycles of concurrent chemotherapy with cisplatin
20 mg·m-2·d-1 plus fluorouracil 40 mg·m-2·d-1 by 96-hour
continuous infusion during weeks 1 and 5 of radio-
therapy. They found 5-year overall survival rates of
72.3% for the chemoradiotherapy group and 54.2% for
the radiotherapy-only group. The 5-year progression-
free survival rates were 71.6% and 53.0%, respectively
(p = 0.0022), and the 5-year nasopharynx disease-
free survival rates were 89.3% and 72.6%, respectively
(p = 0.0012). That study thus demonstrated significant
survival benefits in overall survival and progression-
free survival in the chemoradiotherapy arm over the
radiotherapy-only arm, although there was more
significant toxicity in the chemoradiotherapy group.

An RCT performed by the Prince of Wales Hospital
and the Queen Elizabeth Hospital, Hong Kong, also
showed promising results for chemoradiotherapy.13,14

A total of 350 patients who had type II to III NPC at a
disease stage of T1-4N2-3 or a nodal size of at least
4 cm were included. The treatments used were weekly
cisplatin 40 mg/m2 during radiotherapy and radiotherapy
alone. The preliminary report at a median follow-up of
2.71 years showed a prolonged progression-free survival
in the subgroup of Ho’s stage III patients that ranged
from 46% to 68%.13 After a median follow-up of
5.5 years, there was significantly greater 5-year survival
benefit in the chemoradiotherapy group than in the ra-
diotherapy-only group (70.3% vs 58.6%); the hazard
ratio (HR) was 0.707.14 The 5-year progression-free rate,

5-year local failure-free rate, and 5-year distant metas-
tasis-free rate favoured the chemoradiotherapy group,
although not significantly so. Subgroup analysis showed
a significant benefit in overall survival (HR, 0.512) and
disease-free survival (HR, 0.535) for chemoradiotherapy
among patients with advanced NPC (T3, T4). In fact,
the hazard ratio increased as the stage of disease
decreased. Because chemoradiotherapy is more toxic
than radiotherapy alone, the application of the former
should be selected for more advanced stages of disease.

Concurrent Followed by Adjuvant Chemo-
therapy
Three RCTs have combined concurrent and adjuvant
chemotherapy (Table 3).15-17 The first RCT to show a
survival benefit with chemoradiotherapy was the
Intergroup Study 0099,15 which assessed progression-
free survival and overall survival among patients with
stage III and IV NPC who received radiotherapy alone
versus those who received chemoradiotherapy followed
by adjuvant chemotherapy with cisplatin and fluoro-
uracil infusion. It showed that the 3-year progression-
free survival rates for radiotherapy and chemoradio-
therapy were 24% and 69%, respectively (p < 0.01).
The median survival time of 34 months for the radio-
therapy group was not reached by the chemoradio-
therapy group, and the 3-year survival rates were 47%
and 78%, respectively (p = 0.05).

Despite the success of chemoradiotherapy demon-
strated in that study, the major criticism is the relatively
low overall survival rate of patients receiving radio-
therapy alone compared with the survival rates cited in
most Asian and European trials. It is also doubtful
whether the same magnitude of benefit could be trans-
lated into our local population, because of differences
in racial composition and distribution of pathological
subtypes — for example, the Intergroup Study 0099 had
a large proportion of World Health Organization (WHO)
type I histology (24% versus <1% in endemic areas).
Additionally, it is difficult to discern whether concur-
rent or adjuvant chemotherapy or actually both are
needed to demonstrate the benefit shown the Intergroup

Table 2. Summary of phase III trials comparing concurrent chemotherapy followed by radiotherapy versus radiotherapy alone in
nasopharyngeal carcinoma.

Study No. of patients Treatment in study arm Results

Lin et al,12 Taiwan 284 Cisplatin 20 mg·m-2·d-1 + fluorouracil 40 mg·m-2·d-1 Improved 5-year overall and progression-free
by 96-hour continuous infusion during the survival
weeks 1 and 5 of radiotherapy

Chan et al,13,14 350 Weekly cisplatin 40 mg/m2 during radiotherapy Improved 5-year survival
Hong Kong
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Study 0099. Studies that have adopted sole chemoradio-
therapy have also suggested that chemoradiotherapy has
a greater benefit than radiotherapy. Unless further data
prove that concurrent chemotherapy results in a more
dramatic survival benefit, concomitant chemoradio-
therapy followed by adjuvant chemotherapy is still
theoretically synergistic.

Two subsequent studies, whose abstracts were
presented at the 2004 American Society of Clinical
Oncology Annual Meeting,16,17 directed their efforts
towards better delineating benefits and toxicities of
concurrent and adjuvant chemotherapy in an endemic
population. The Hong Kong Nasopharyngeal Cancer
Study Group16 demonstrated a significant benefit of
chemoradiotherapy over radiotherapy in terms of 3-year
locoregional failure-free rate (93% vs 82%; p = 0.01).
In that study, 348 patients with T1-4N2-3, type II to III
NPC were recruited from March 1999 to January 2004
and were randomised to chemoradiotherapy adopting
the Intergroup Study 0099 regimen or to radiotherapy
alone. However, contrary to the Intergroup Study 0099
analysis, the 3-year overall survival, progression-free
survival, and distant metastasis-free survival rates were
not statistically significant between the 2 arms.

The trial by Wee et al,17 targeted at patients with
T3-4N2-3 NPC, demonstrated encouraging short-term
results favouring chemoradiotherapy in patients with
advanced disease (T3-4). That study adopted the
Intergroup Study 0099 regimen, but with a different
dosing and frequency of cisplatin and 5-fluorouracil:
instead of 100 mg/m2 cisplatin in the concurrent part, it
used a lower dosage, of 25 mg/m2. It demonstrated a
better 2-year overall survival (84% vs 77%; p = 0.0006),
2-year disease-free survival (76% vs 59%; p = 0.027),
and 2-year distant metastasis-free survival (87% vs 70%;

p = 0.0007) for chemoradiotherapy group. Nevertheless,
the authors noted that a longer follow-up period — pref-
erably 5 years or more — would be needed to verify the
role of this regimen.

Patient group selection and chemoradiotherapy regimen
are 2 main factors that await to be better explored. Larger
studies comparing responses between T1-2 and T3-4
groups could be performed to better define the target
group. On the other hand, because high doses of adjuvant
chemotherapy are involved, care should be taken to
balance the risks and benefits of more aggressive
chemotherapy.

Adjuvant Chemotherapy
Rossi et al18 were among the first to conduct trials
on adjuvant chemotherapy in advanced NPC using
cyclophosphamide, doxorubicin (Adriamycin), and
vincristine (Oncovin), but they showed no significant
difference in overall or relapse-free survival. The
Taiwan Cooperative Oncology Group19 suggested that
non-cisplatin regimens were ineffective, so it conducted
a phase III study of cisplatin-containing adjuvant chemo-
therapy in patients with locally advanced NPC. That
study included 154 eligible patients from 9 institutions
who had stage IV (International Union Against Cancer/
American Joint Committee on Cancer 1992 classifi-
cation), biopsy-proven NPC, including T4N0-1M0 and
TN2-3M0 disease, and a performance status of 0 to 2.
There were no statistical differences in 5-year overall
survival and relapse-free survival rates between the
chemoradiotherapy–adjuvant chemotherapy group
and the radiotherapy-only group (Table 4). However,
the incidence of relapse was significantly reduced by
adjuvant treatment. In the combined treatment group,
compliance to treatment was poor: 33.8% refused chemo-
therapy after radiotherapy and 14.2% failed to complete

Table 3. Summary of phase III trials comparing chemoradiotherapy followed by adjuvant chemotherapy versus radiotherapy alone in
nasopharyngeal carcinoma.

Study No. analysed/ Treatment in study arm Results
No. enrolled

Intergroup Study 009915 147/193 Cisplatin 100 mg/m2 on days 1, 22, 43 Improved 3-year overall and progression-free
Secondary during radiotherapy; cisplatin 80 mg/m2 survival
analysis: on day 1 + 5-fluorouracil 1000 mg·m-2·d-1

180/193 on days 1-4 every 4 weeks x 3
postradiotherapy

Hong Kong Nasopharyngeal 348/348 Cisplatin 100 mg/m2 on days 1, 22, 43, Improved 3-year locoregional-failure rate
Cancer Study Group16 followed by cisplatin 80 mg/m2 and

5-fluorouracil 1000 mg/m2/d for 96 hours
starting on days 71, 99, and 127

Wee et al,17 Singapore 220/221 Cisplatin 25 mg/m2 on days 1-4 during Improved 2-year disease-free and distant
radiotherapy; in adjuvant course, cisplatin metastasis-free survival
day 1 to 4 for 3 courses
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the full course of chemotherapy. There were 6 fatal
cases of toxicity in the combined treatment group,
and 1 in the radiotherapy group; the major effects of
toxicity from chemotherapy were leukopenia and nausea.

There were several drawbacks in the Taiwan study.
Firstly, patients with WHO type II and III histology were
included. In the radiotherapy-alone group, 59.7% of
patients had WHO type II and 40.3% had WHO type III
histology, whereas in the combined treatment group,
53.3% had WHO type II and 44.2% had WHO type III
histology. In Hong Kong — where NPC is an endemic
— the majority of patients have WHO type III histology,
and hence a different natural course and response to
treatment than for patients with types I and II histology.
Therefore, the results from the Taiwan trial must be
considered carefully before application to Hong Kong
patients. Furthermore, patients in the Taiwan study
were stratified into 4 groups — namely, T4N0-1, any
TN2, T1-3 N3, and T4N3. As a consequence, the number
of patients in each of the 4 groups was too small for
comparisons of efficacy. This trial alone was thus un-
able to discern which subgroup would benefit most from
adjuvant chemotherapy. Further large-scale studies or
meta-analyses are needed to determine this issue.

Neoadjuvant Followed by Adjuvant
Chemotherapy
A phase III trial  on sandwich chemotherapy
(neoadjuvant chemotherapy plus radiotherapy plus
adjuvant chemotherapy) that was conducted by Chan
et al demonstrated no survival benefit among patients
with locally advanced NPC.20 That study, however,
adopted a more intensive course of radiotherapy than
did others. With better locoregional control by radio-
therapy alone, the beneficial effect of chemotherapy
might be diluted. Besides, the chemotherapy dosage and
the schedule were also criticised to be suboptimal.
Therefore, the true benefit of combined chemoradio-
therapy for patients with advanced NPC has yet to be
fully determined.

META-ANALYSES
Meta-analyses, which combine the quantitative results
of similar studies with formal statistical techniques,
have evaluated the impact of adding chemotherapy to
radiotherapy in survival terms. Two recently published
meta-analyses are highlighted below.

In 2002, Huncharek and Kupelnick21 published a meta-
analysis of 1528 patients from 6 RCTs that compared
chemoradiation with radiation therapy alone for loco-
regionally advanced NPC. Three studies on neoadjuvant,
1 on adjuvant, 1 on combined neoadjuvant and adjuvant,
and 1 on combined concurrent and adjuvant chemo-
therapy (the Intergroup Study 0099) were included in
the meta-analysis. The addition of chemotherapy to
radiotherapy significantly improved disease-free and
progression-free survival rates by 34% to 40%, re-
spectively (Table 5). This approach also improved the
overall survival rate by 21%, although the increases in
2-year and 3-year overall survival were marginally non-
significant. Despite the encouraging results from this
meta-analysis, its composition was criticised: except
from the Intergroup Study 0099, all the studies used
neoadjuvant or adjuvant chemotherapy; hence, concur-
rent chemotherapy contributed little information. Most
of the studies used cisplatin-based regimens (cisplatin
alone, with 5-flurouracil, or with bleomycin and
epirubicin), and the study by Rossi et al18 used vincristine,
cyclophosphamide, and doxorubicin. Still, the best
drug combination and dosage were undetermined. The
optimal timing of the addition of chemotherapy to
radiotherapy also remained unsettled. Further meta-
analyses with data on individual chemotherapy sched-
ules are needed.

In the 45th Annual American Society of Therapeutic
Radiology and Oncology Meeting, a meta-analysis in-
cluding 2450 patients from 10 RCTs was presented.22,23

It included 4 studies on neoadjuvant, 3 on adjuvant, and
3 on concurrent chemotherapy. Overall survival rates
and incidence of locoregional recurrence and distant

Table 4. Summary of results for combined adjuvant chemotherapy and radiotherapy versus radiotherapy alone.19

Variable Patients (%) p Value

Combined treatment* (n = 77) Radiotherapy alone (n = 77)

Complete response 72.6 68.0
Incidence of relapse 19.5 36.4 0.03
5-year overall survival 54.5 60.5 0.5
5-year relapse-free survival rate 54.4 49.5 0.376
5-year metastasis-free survival rate 59.6 58.4 0.677
5-year local relapse-free survival rate 49.4 51.3 0.951
Median relapse-free survival time (mo) 40.4 38.7

* 9-weekly cycles of cisplatin, leucovorin, 5-fluorouracil 4 weeks after radiotherapy.
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metastasis were the end-points of interest. The addition
of concurrent chemotherapy offered a significant effect
in terms of 5-year overall survival and reduced the
incidence of local recurrence and distant metastasis
(Table 6). Neoadjuvant chemotherapy also signifi-
cantly reduced the incidence of local relapse and
distant recurrence, which did not convert to overall
survival benefits. Adjuvant chemotherapy, however,
did not produce any significant improvement in the 3
end-point variables studied. The findings suggested that
concurrent chemoradiation be standard treatment in
locally advanced NPC. Further meta-analyses based on
summary data or individual patient data, which are more
representative than information available in published
literature, can be conducted to verify this conclusion.
Alternatively, large-scale RCTs with large samples
can provide the best overall evidence of the effect of
chemotherapy.

ONGOING TRIALS
The National Medical Research Council Nasopharyn-
geal Cancer Work Group24 is conducting a phase III
RCT comparing radiotherapy and chemoradiotherapy
followed by adjuvant chemotherapy. Patients in the
combined treatment arm will receive cisplatin infusion
on days 1 to 4 every 3 weeks for 3 courses concurrently
with radiotherapy, as well as cisplatin and fluorouracil
infusion for 4 consecutive days every 4 weeks for 3
courses. This study will add insight to the current expecta-
tion of the usefulness of concurrent chemoradiotherapy.

The Meta-Analysis of Chemotherapy in Naso-
Pharynx Carcinoma Group25 is currently conducting a

meta-analysis on chemotherapy in NPC that is based
on individual patient data. They will assess the impact
of adding chemotherapy to radiotherapy in overall sur-
vival and on distant metastasis and locoregional control.
The researchers will also evaluate the optimal timing
and type of chemotherapy, as well as the target patients.

MOLECULAR THERAPY
Molecular-level therapy — rapidly developed during
recent years — is one of the future directions in NPC
treatment. Like HER-2/neu abnormalities in breast cancer,
several genetic abnormalities have been identified in NPC
— for example, in p16, a cell-cycle inhibitory gene.26

Targeted treatment, such as adenoviral-mediated p16
gene therapy to induce cell-cycle arrest and apoptosis,
can then be developed.27 The presence of Epstein-Barr
virus in NPC cells, and its gene expression (e.g., of
EBNA1 and LMP1) provide a unique opportunity for
NPC treatment.26 Nevertheless, there is still a long way
for molecular therapy to go before clinical application.

CONCLUSION
Although NPC is a chemosensitive tumour, and despite
good control by radiotherapy in early stages of disease,
control by radiotherapy alone in advanced disease
remains poor. Adding chemotherapy to the treatment
regimen may improve the outcome. The results of RCTs
on the use of concurrent chemotherapy seem promising.
The Intergroup Study 0099,15 which used combination
concurrent and adjuvant therapy, and the study by Lin
et al12 have shown an improvement in overall survival.
Other phase III trials on concurrent chemoradiation have
also demonstrated a beneficial effect in locally advanced

Table 6. Summary of survival benefit and incidence of locoregional recurrence and distant metastasis in the chemoradiation group over
the radiotherapy group.22

Chemotherapy No. of Hazard ratio 3-year Relative risk (95% confidence interval)
regimen patients for overall survival survival Local recurrence Distant metastasis

(95% confidence benefit (%)
interval)

Neoadjuvant 1209 0.87 (0.72-1.04) 6 0.74 (0.61-0.91) 0.67 (0.54-0.83)
Concurrent 781 0.48 (0.32-0.72) 20 0.47 (0.33-0.67) 0.70 (0.54-0.92)
Adjuvant 460 0.99 (0.71-1.36) - 0.79 (0.55-1.15) 0.89 (0.64-1.26)

Table 5. Summary of disease-free and progression-free survival and overall survival in the chemoradiotherapy group over the
radiotherapy-only group.21

Variable Odds ratio 95% Confidence interval Improvement (%)

2-year disease-free/progression-free survival 0.63 0.52-0.78 37
3-year disease-free/progression-free survival 0.60 0.49-0.73 40
4-year disease-free/progression-free survival 0.66 0.54-0.80 34
2-year overall survival 0.80 0.66-1.02 20
3-year overall survival 0.81 0.66-1.00 19
4-year overall survival 0.79 0.65-0.97 21
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NPC. On the other hand, although several RCTs found
a significant difference in disease-free survival favour-
ing the addition of neoadjuvant chemotherapy in
patients with locoregionally advanced NPC, most
studies failed to demonstrate a significant overall
survival benefit.

From the current studies, concurrent chemotherapy
with radiotherapy is the regimen that most effectively
manages locally advanced NPC. Nevertheless, effort
should be made to identify target groups of patients
who could benefit most from neoadjuvant chemo-
therapy. The benefit from neoadjuvant chemotherapy
raises the question whether combined concurrent and
adjuvant chemotherapy could be further improved by
adding neoadjuvant chemotherapy. Two recent phase
II trials on combined induction and concurrent chemo-
therapy have demonstrated satisfactory results. Rischin
et al28 reported 4-year progression-free survival and
overall survival rates of 81% and 90%, respectively, and
Chan et al29 reported 2-year progression-free survival
and overall survival rates of 79% and 92%, respectively.
These favourable results set the direction of future
research.

Because different staging systems, prognostic factors,
drugs, and schedules have been used in previous studies,
it has been difficult to determine which regimens are
optimal in the treatment of NPC. Further studies should
aim at defining a high-risk patient group that would be
likely to benefit from combined modality treatment, at
optimising the dose intensity and toxicity of combined
treatment, and at comparing different strategies for
combining treatment modalities.
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