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Purpose: This retrospective study was carried out to
evaluate the efficacy and toxicity of radiation therapy
(RT) with/without cisplatin-based chemotherapy in naso-
pharyngeal cancer (NPC).

Materials and Methods: One hundred forty six patients
with NPC received curative RT and/or cisplatin-based
chemotherapy. Thirty-nine patients were treated with in-
duction chemotherapy (IC), including cisplatin and 5-flu-
orouracil followed by RT. Another 63 patients were treat-
ed with concurrent chemoradiotherapy (CCRT) using
cisplatin, and 22 patients were treated with IC followed
by CCRT. The remaining 22 patients were treated with
RT alone.

Results: One hundred four (80.0%) patients achieved
complete response (CR), and 23 (17.7%) patients ach-
ieved partial response (PR). The patterns of failure were:
locoregional recurrences in 21.2% and distant meta-
stases in 17.1%. Five-year overall survival (OS) and pro-
gression free survival (PFS) were 50.7% and 45.0%,
respectively. Multivariate Cox stepwise regression analy-
sis revealed CR to chemoradiotherapy to be a powerful
prognostic factor for 0S. CR to chemoradiotherapy and

INTRODUCTION

Nasopharyngeal cancer (NPC) can be distinguished from other
cancers occurring in the head and neck region with respect to
epidemiology, histological features, clinical characteristics, treat-
ment strategies, and response to therapy (1). NPC is a relatively
rare tumor in Western countries, but it is much more common
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completion of radiation according to the time schedule
were favorable prognostic factors for PFS. A comparison
of each treatment group (IC — RT vs. CCRT vs. IC —
CCRT vs. RT alone) revealed no significant differences in
the OS or PFS. However, subgroup analysis showed sig-
nificant differences in both OS and DFS in favor of the
combined chemoradiotherapy group compared with RT
alone, for stage IV and T3-4 tumors. Grade 3-4 toxicities
were more common in the combined chemoradiotherapy
arm, particularly in the CCRT group.

Conclusions: This study was limited in that it was a retro-
spective study, much time was required to collect pa-
tients, and there were imbalances in the number of pa-
tients in each treatment group. Combined chemo-
radiotherapy remarkably prolonged the OS and PFS in
subgroup patients with stage IV or T3-4 NPC. (Cancer
Res Treat. 2008;40:155-163)
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in Southeast Asian, North African, and Eskimo patients. It is
a geographically endemic, Epstein-Barr virus-associated car-
cinoma of epidermoid origin (2). The tumor tissue of NPC is
composed mainly of poorly differentiated or undifferentiated
cells with high incidence of lymphatic and hematogenous disse-
mination. These tumors have a high sensitivity to radiation and
chemotherapy. Because of its anatomic limitation for surgical
approach and high radiosensitivity, the traditional approach has
been to treat this tumor with radiation therapy (RT) rather than
with surgery. Although early-stage NPC is highly radiocurable,
the treatment outcomes of locoregionally advanced NPC
following RT have been disappointing (3). There is a high
incidence of distant metastases and local failure in locore-
gionally advanced disease, despite good local control after
initial RT, leading to a 30~50% 5-year survival rate (4). Over
the past two decades, many attempts have been made to
improve the efficacy of RT for head and neck cancer patients
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by incorporating some chemotherapeutic agents (5). Chemo-
therapy has been used neoadjuvantly, concomitantly with radia-
tion, and after radical radiation (6). Combination treatment with
chemotherapy and RT has been investigated, with a view to
decreasing the incidence of both distant metastasis and locore-
gional relapse, and to increase the disease-free and overall
survival (7-10). Meta-analysis evaluating the impact of integrat-
ing chemotherapy with external beam RT has shown an im-
provement, albeit modest, in the disease-free and overall sur-
vival in the clinical setting (11,12). It is still unclear which type
of chemotherapy and standard RT integration will improve
clinical outcomes in patients with locoregionally advanced
NPC.

This article presents the results of a retrospective analysis
that pools the data of almost all patients treated for NPC over
the last 15 years in our hospital. Even with the limitations
associated with a retrospective analysis, the results are expected
to provide a clearer understanding of the anti-tumor efficacy
and toxicity of combined-modality treatment compared with RT
alone in NPC.

MATERIALS AND METHODS

1) Patients

This study examined patients with biopsy-proven, previously
untreated stage I to IV NPC according to the 2002 American
Joint Committee on Cancer staging system. Other inclusion
criteria were Karnofsky performance status =60%; adequate
bone marrow, liver, and renal function; and no detectable
distant metastasis. Between January 1988 and August 2003, 146
NPC patients received curative RT with or without cisplatin-
based chemotherapy. The cut-off date for the analysis was
August 2008, and almost all patients had been followed-up for
a minimum of 5 years.

All patients underwent fiberoptic nasopharyngoscopy and
biopsy for pathologic diagnosis. The pretreatment staging
evaluations included a clinical examination of the head and
neck, computed tomography (CT) scan and/or magnetic re-
sonance imaging from the skull base to the whole neck, chest
radiography, whole body bone scan, abdominal sonography,
complete blood count with differential count, and biochemical
profile. Thirty-nine patients (26.7%) were treated with induction
chemotherapy (IC), which included cisplatin 100 mg/m2 for 1
day and 5-fluorouracil 1 g/mz for 5 days, followed by RT.
Another 63 patients (43.1%) were treated with concurrent che-
moradiation (CCRT) using cisplatin 100 mg/m” at 3-week in-
tervals, and 22 patients (15.1%) were treated with IC followed
by CCRT. The remaining 22 patients (15.1%) were treated with
RT alone.

2) Radiation therapy

Patients were treated with 6-MV photons and electrons. In
order to increase reproducibility and accuracy, patients were
immobilized in a thermoplastic cast. All patients were treated
in the supine position, usually through bilateral parallel-opposed
fields to the primary tumor and the upper neck and a single
anterior field to the lower neck. A three-field combination
technique (bilateral opposed and anterior portals) was used for

patients with an anterior extension of the primary tumor. After
45~50 Gy, the primary boost field was changed via bilaterally
opposed reduced portals or 3-dimensional conformal therapy.
The bulky nodal area was boosted using 6-MV photons or an
electron beam of appropriate energy. The total median dose
administered was 70.2 Gy/7~8 weeks to the primary tumor
and the positive neck region (range: 65.0 to 82.8), 55~60 Gy/
5~6 weeks to the high risk clinical target volume (CTV) area,
and 45~50 Gy/5~6 weeks to the low risk CTV area. A CT
simulator has been used to delineate the target volume since
1995, and the field arrangements were individualized. For most
patients, the fractionation was 1.8 Gy/fraction, Monday to
Friday.

A similar dose and fractionation of RT was administered in
each treatment arm.

3) Chemotherapy

(1) Induction chemotherapy (IC): The IC regimen con-
sisted of cisplatin at a dose of 100 mg/m2 on day 1 and
5-fluoruracil (5 F-U) 1 g/m2 for 5 days (on Days 1~5), re-
peated every 3 weeks, and followed by the same RT or CCRT
beginning 3 weeks after the third course of IC.

(2) Concurrent chemoradiotherapy (CCRT): Patients un-
dergoing CCRT were scheduled to receive cisplatin 100 mg/m2
in 1 L of half saline over 2 hours, every 3 weeks during
external RT, beginning on the first day of RT. Complete blood
counts and blood chemistry were checked before each chemo-
therapy cycle. Chemotherapy was delayed for 7 days if the
absolute neutrophil count was < 1,500/ .1 or the platelet count
was <100,000/ 1. Dose modifications were allowed based on
nadir blood counts and interim toxicities from preceding cycles.

4) Patient follow-up

Patients were evaluated for treatment-related toxicity, tumor
response, PFS, and OS. Tumor response and acute toxicity were
assessed according to the World Health Organization (WHO)
and Radiation Therapy Oncology Group (RTOG) criteria. All
patients were subjected to physical examination and complete
blood count during each week of therapy. Liver and renal
function tests were checked before each cycle of chemotherapy.
After completing the treatment schedule, patients were followed
up biweekly until acute toxicity had resolved. They were then
evaluated every 1 or 2 months during the first year, every 3
months during the second and third years, and every 6 months
thereafter. Neck CT scan or MRI, chest radiography, abdominal
sonography, whole body bone scan, complete blood count, and
biochemistry tests were performed every 6 months for the first
2 years, and then routinely on an annual basis or at the time
of the clinical suggestion of tumor relapse.

5) Response evaluation

Four to 12 weeks after completion of all treatments, patients
were evaluated for tumor response by nasopharyngoscopy and
neck CT scan or MRI. Appropriate biopsy specimens were
taken when residual disease was suspected.

A complete response was defined as complete disappearance
of locoregional disease, as evidenced by physical examination,
endoscopic examination, and CT scan or MRI. A partial re-
sponse was defined as =50% shrinkage of all measurable
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lesions. The presence of residual mucosal thickening in the
nasopharynx with unclear significance was scored as a partial
response, even if there was no other evidence of disease.

6) Salvage treatment

For the patients who had relapse or persistent disease, the
most appropriate treatment among surgery, chemotherapy, and
re-irradiation was selected according to the opinion of the
attending physician. Patients with persistent local disease were
given boost external RT using a 3-D conformal technique,
intracavitary brachytherapy using an iridium-192 source, or
fractionated stereotactic RT (FSRT). Patients with residual neck
nodes 3~ 6 months after completion of all treatment schedules
were referred for radical neck dissection.

7) Statistical analysis

The primary endpoints of the study were overall survival
(OS) and progression-free survival (PES). OS was defined as
the time from the first day of treatment to the time of death
from any cause or to the last follow-up visit. PFS was defined
as the time from the first day of treatment to the time of disease
progression or to the last follow-up visit. Locoregional re-
currence-free survival and distant metastasis-free survival were
also evaluated.

The Kaplan-Meier method was used to analyze survival, and
the log-rank test was used to compare differences between the
treatment groups. The Cox regression model was used to assess
the independent prognostic factors for OS and PFS. The

Table 1. Patient characteristics

157

prognostic factors considered in the Cox model included AJCC
stage, T stage, N stage, WHO classification, treatment method,
response to chemoradiation, time required to complete RT, and
cycles of chemotherapy. Toxicity and tumor response were
analyzed using a X" test. All statistical tests were two-sided,
and p-values <0.05 were considered significant. Analyses were
performed using the SAS program (Ver. 8.0; SAS Institute Inc,
Cary, NC).

RESULTS

1) Patients Characteristics

Table 1 lists patient baseline characteristics, including age,
gender, WHO histological classification, clinical stage (AJCC),
and T and N stage.

2) Survival Analysis

After a median follow-up period of 139.2 months (range,
58.8 to 252.3 months), the 5-year OS and PFS rates for all
patients were 50.7% and 45.0%, respectively. There were no
significant differences among the treatment arms. In addition,
there were no significant differences in the 5-year OS and PFS
rates between the combined chemoradiation arm and the RT
alone arm in the overall comparison (52.4% vs. 40.9% and
45.8% vs. 39.7%, p=0.552 and p=0.896, respectively). The
addition of cisplatin-based chemotherapy to RT, either in
induction or in concomitant administration, showed increases of

Combined chemo - RT RT alone Total
Characteristics p-value
No % No % No %
Age (years) 17~74 (median: 53) 22~79 (median: 58.5) 17~79  (median: 54)
Sex 0.702
Male 91 73.4 17 77.3 108 74.0
Female 33 26.6 5 227 38 26.0
WHO class 0.093
1 40 325 12 57.1 52 36.1
2 40 325 4 19.0 44 30.6
3 43 35.0 5 23.8 48 333
Stage (AJCC) 0.001
1 1 0.8 3 13.6 4 2.7
2 25 20.2 9 40.9 34 233
3 37 29.8 6 27.3 43 29.5
4 61 49.2 4 18.2 65 44.5
T stage 0.210
T1 18 14.6 6 27.3 24 16.6
T2 37 30.1 8 36.4 45 31.0
T3 19 154 4 18.2 23 159
T4 49 39.8 4 18.2 53 36.5
N stage 0.334
NO 25 20.2 6 27.3 31 21.2
N1 34 27.4 9 40.9 43 29.4
N2 50 40.3 6 27.3 56 38.4
N3 15 12.1 1 4.5 16 11.0
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11.5% and 6.1% in the 5-year OS and of PFS rates, respec-
tively. However, there were no statistically significant dif-
ferences between the groups (Table 2). Subgroup analysis
showed significant differences in the OS and PFS in favor of
the combined chemoradiation group for stage IV (p=0.009 and
p=0.031, respectively) and T3-4 tumors (p=0.008 and p=0.037,

Table 2. Treatment outcome according to treatment modality

respectively) (Fig. 1). For these advanced stage tumors, locore-
gional recurrence-free survival and distant metastasis-free
survival were also analyzed to determine if a meaningful
survival benefit might be obtained from combined chemora-
diotherapy, based on the better control of locoregional recurrence
or decreased distant metastases. Both locoregional recurrence

Treatment method No 5Y OSR* (%) p-value 5Y PESR' (%) p-value
Induction chemotherapy — RT' 39 59.0 0.351 534 0.293
CCRT 63 492 46.0
Induction chemotherapy — CCRT' 22 50.0 36.4
RT alone 22 40.9 39.7
Combined chemo-RT' 124 524 0.552 458 0.896
RT alone 22 409 39.7

*five-year overall survival rate, Tfive—year progression-free survival rate, Tradiotherapy, Sconcurrent chemoradiotherapy, ' Combined
chemoradiotherapy includes 3 treatment arms: induction chemotherapy followed by radiotherapy; concurrent chemoradiotherapy; and

induction chemotherapy followed by concurrent chemoradiotherapy.
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Fig. 1. Comparison of OS and PFS in the combined chemoradiotherapy arm (CRT, solid line) versus the radiotherapy alone arm (dashed
line) in the T3 and T4 (A) and stage IV (B) subgroups. This figure demonstrates the benefit of CRT with regard to OS and PFS.
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and distant failure were significantly lower in the combined
chemoradiation groups compared with the RT alone group.

3) Response rate

The complete response rates in the combined chemoradiation
arms and the RT-alone arm, which were evaluated at 1~3
months after the completion of the planned treatment, were
81.1% and 73.7%, respectively (p=0.578) (Table 3). Further-
more, there was no significant difference in the CR rate between
the CCRT arm and RT alone arm (83.3% vs 73.7%, respec-
tively, p=0.823). Subgroup analysis showed significant dif-
ferences in the CR rate in favor of the combined chemora-
diation group for T3-4 tumors, compared to RT alone (81.7%
vs 50.0%, p=0.050). However, for stage III or IV patients, the
CR rate was higher in the combined chemoradiation group, but
not to a statistically significant degree (80.5% vs 62.5%, p=
0.228).

4) Failure pattern

Table 4 lists the incidence and sites of treatment failure at
the last assessment. Treatment failure was indicated by the
presence of persistent disease and/or the appearance of new
lesions or disease progression. Thirty-one (21.2%) patients

Table 3. Tumor response after chemoradiation and RT alone

Combined

+

chemo-RT* RT _glzone
Response (n=124) (n=22) p-value

No % No %

lo: 90 811 14 737 0578

PR 19 171 4 211

MR 2 18 1 53

Could not be evaluated 13 3

*combined chemo-RT includes 3 treatment arms: induction chemo-
therapy followed by radiotherapy; concurrent chemoradiotherapy;
and induction chemotherapfy followed by concurrent chemora-
diotherapy, Tradiotherapy, complete response, §partial response,
! minimal response.

Table 4. Pattern of failure at last assessment

Combined RT' alone
chemo-RT* -
Failure site (n=124) (n=22) p-value
No % No %
Loco-regional 28 22.6 3 13.6
Distant 21 16.9 4 182 0.090
No failure 72 58.1 12 54.5
Unknown 3 2.4 3 13.6
Total 124 22

failed at locoregional sites, and 25 (17.1%) failed at distant
sites. Among them, nine patients (6.2%) had both locoregional
and distant failure. Forty-nine (39.5%) patients in the combined
chemoradiation arms and seven (31.8%) in the RT alone arm
relapsed. There were no remarkable differences in failure
patterns between the combined chemoradiation arms and the
RT alone arm in the overall comparison. During the follow-up
period, a second primary cancer developed in six patients: three
head and neck cancers, two lung cancers, and one cervical
cancer. All patients were successfully salvaged with surgery
and/or chemo-irradiation.

5) Patient compliance

Although acute toxicities (including mucositis, leukopenia,
and emesis) were more frequent and severe in the combined
chemoradiotherapy arms, particularly the CCRT arm, patient
compliance with chemotherapy was relatively good in the
combined treatment arms. Fifty-six patients (66.7%) were able
to successfully complete the planned three courses of cisplatin
chemotherapy in the CCRT arm (n=85), and 76 patients (90.5%)
completed two or more courses of cisplatin. There were eight
patients in whom the second cycle of cisplatin could not be
administered. The reasons for withdrawal of cisplatin included
patient’s refusal, severe mucositis, prolonged severe neutro-
penia, and cisplatin-induced renal toxicity. RT was interrupted
for more than two weeks in 62 patients (42.5%). This was fre-
quently noted in the combined chemoradiotherapy arms. In the
combined chemoradiotherapy arms, 44.4% (55/124) of patients
could complete RT within 9 weeks, compared with 63.6%
(14/22) of patients in the RT alone arm. An RT interruption
of = one week occurred in 46 patients (54.1%) in the CCRT
arm and in 23 patients (59.0%) in the IC followed by RT arm.
The median duration of RT was 66 days in the combined
chemoradiation arm and 58 days in the RT alone arm.

Table 5. Acute toxicities (%) by RTOG/WHO criteria

Combined chemo-RT*

(n=124) RT'
Toxicity alone
Concurrent Adjuvant (n=22)
phase phase
Grade 3 4 3 4 3 4
Leukopenia 203 38 10.1 127
Thrombocytopenia 1.3 1.3 51 38
Anemia 1.3 2.5
Mucositis 36.7 1.3 19.0 273
Nausea/Vomiting 17.7 7.6
Anorexia 7.6 5.1 1.3
Dermatitis
Liver
Kidney 1.3 25

*combined chemo-RT includes 3 treatment arms: induction
chemotherapy followed by radiotherapy; concurrent chemora-
diotherapy; and induction chemotherapy followed by concurrent
chemoradiotherapy, Tradiotherapy.

*combined chemo-RT includes 3 treatment arms: induction che-
motherapy followed by radiotherapy; concurrent chemoradio-
therapy; and induction chemotherapy followed by concurrent che-
moradiotherapy, Tradiotherapy.
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6) Toxicity

Table 5 lists the acute toxicities assessed according to the

Table 6. Prognostic factors associated with overall survival and
progression-free survival on univariate analysis

Prognostic SY OSR* . SY PFSR'
factors (%) p-value (%) prvaiue
Stage
1 75.0 0.028 75.1 0.165
2 58.8 50.0
3 58.1 51.0
4 40.0 36.6
Tumor response
cr°’ 63.5 0.0001 58.5 0.0001
PR 13.0 0
T stage
Tl 75.0 0.001 66.7 0.009
T2 48.5 422
T3 65.2 60.9
T4 35.8 31.6
N stage
NO 67.7 0.043 64.5 0.395
N1 53.5 439
N2 41.1 352
N3 375 375
RT' duration
<10 wks 57.1 0.069 533 0.044
>10 wks 419 339
WHO class
1 442 0.168 40.1 0.167
2~3 54.3 47.6
Cisplatin cﬂ?lcles
in CCRT" arms
1~2 43.8 0.364 46.8 0.165
>3 57.4 58.5

*five-year overall survival rate, ,Tfive-year progression-free sur-
vival rate, Tcomplete response, partial response, Hradiotherapy,
Teoncurrent chemoradiotherapy.
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WHO/RTOG criteria. Grade 3~4 acute toxicities, including
hematologic toxicities, mucositis, nausea/vomiting, and anore-
xia, were more common in the combined chemoradiation group.
Grade 3~4 hematologic toxicities (28%) and mucositis (38%)
were observed more frequently, particularly in the CCRT arm.
Severe cisplatin-induced renal toxicity was noted in three
patients in the combined chemoradiation group.

There were four treatment-related deaths: two patients died
from sepsis that occurred immediately after administration of
cisplatin in the CCRT arm; one patient died from brain necrosis
7.3 years after the completion of radiation; and one patient died
from airway obstruction due to progressive flexion contracture
of the cervical spine. He had undergone radical neck dissection
for residual neck nodes, even after receiving the full dose of
RT. One patient developed fibrosarcoma in the irradiated neck
15 years after RT and was successfully salvaged with surgery.

7) Prognostic factors

Table 6 lists the prognostic factors exhibiting a significant
correlation with OS and PFS, according to the univariate
Log-rank test. Clinical stage (AJCC), T stage, N stage, and
tumor response to chemoradiation were found to be significant
prognostic factors for OS (p<0.05). The tumor response to
chemoradiation, T stage, and duration of RT were prognostic
factors for PFS (p<0.05). Multivariate Cox stepwise regression
analysis revealed complete response (CR) to chemoradiation to
be a powerful prognostic factor for OS (p=0.0001, HR 2.55,
95% CI 1.64~3.75) (Fig. 2). CR to chemoradiation (p=0.0001,
HR 2.22, 95% CI 1.36~3.04) and completion of the planned
radiation schedule (p=0.008, HR 2.07, 95% CI 1.63~3.63)
were also favorable prognostic factors for PFS (Fig. 3).

Although a slight increase in the OS and PFS rates were
observed in patients receiving more than three cycles of
cisplatin in the CCRT arm, there were no statistically signi-
ficant differences between those patients receiving one or two
cycles of cisplatin (p=0.364 and p=0.165, respectively).

1.0 q
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= 08- ---- PR (n=23)
= 1
2 i
@ '
@ 0.6 !
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s i
S 044 |
0 |
€N 1
9 1
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Fig. 2. Comparison of OS and PFS in patients who showed complete response to chemoradiotherapy (solid line) versus those who showed

partial response to chemoradiotherapy (dashed line).
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Fig. 3. Comparison of PFS in patients in whom RT was not
prolonged more than 2 weeks (solid line) versus patients in whom
RT was prolonged more than 2 weeks (dashed line).

DISCUSSION

NPC is highly sensitive to chemotherapy, particularly cis-
platin-based regimens (13). Recently, considerable attention has
been focused on combinations of RT and chemotherapy in the
treatment of advanced NPC. However, there is some con-
troversy regarding the choice of chemotherapeutic agent, the
timing of delivery and dosage, and the duration of therapy (3).
In general, three different strategies have been used to
incorporate chemotherapy into the standard course of RT:
before (neoadjuvant); during (concurrent); and after (adjuvant)
RT (3). Each modality of combined treatment regimens has
both advantages and disadvantages, and has been studied
extensively over the last two decades.

There have been several phase III randomized trials aimed
at examining the role of combined chemoradiotherapy in NPC
(5,7-10,14-15). Unfortunately, most studies of neoadjuvant and
adjuvant chemotherapy have reported no survival benefit. The
most important clinical trial has been the US Intergroup study
(14), which was the first randomized trial to show a survival
benefit with CCRT followed by adjuvant chemotherapy. How-
ever, its application to non-American NPC patients is contro-
versial considering the differences in racial composition and the
distribution of pathologic subtypes, as well as the unexpected
inferior results in the RT alone group, which was used as the
control arm (3). Because different staging systems, prognostic
factors, chemotherapeutic drugs, and treatment schedules have
been used in previous studies, it is very difficult to compare
these studies without partiality and to determine the optimal
treatment (3).

Lin et al. re-examined why most phase III randomized trials
of combination treatment failed to demonstrate significant sur-
vival benefit with neoadjuvant chemotherapy (3). They sug-
gested possible reasons, including the relatively low dose of
cisplatin (120 to 180 mg/m’) used in the Asian-Oceanian Cli-
nical Oncology Association trial (10), the excess of severe
treatment-related toxicities, refusal of RT in the International

Nasopharynx Cancer Study Group trial (9), and inclusion of
patients with less advanced stage of NPC (10).

Indeed, subgroup analysis of the patients with bulky neck
lymph nodes >6 cm in the Asian-Oceanian Clinical Oncology
Association trial showed that neoadjuvant chemotherapy im-
proved the 3-year relapse-free survival (63% vs. 28%, p=0.026)
and OS (73% vs. 37%, p=0.057) (10). Similar findings were
obtained in the present study. There were no statistically
significant differences in the OS or PFS between the treatment
arms after a median follow-up period of 139.2 months. Sub-
group analysis demonstrated a clear benefit in OS and PFS, in
favor of the combined chemoradiotherapy arm in the advanced
T3-4 stage and stage IV. However, there was no significant
survival advantage in stages I~III. It is believed that the
survival benefit in this subgroup of advanced NPC might come
from reduced distant metastasis and might be improved by
locoregional control. This suggests that advanced stage NPC
might benefit from aggressive CCRT. The failure to demon-
strate a significant survival advantage in early stage NPC
patients indicates that aggressive RT alone could achieve com-
parable clinical outcomes with CCRT. An additional survival
benefit could not be expected for early stage NPC, even when
chemotherapy was combined with RT. This was both attribu-
table to effective locoregional control by RT only and to fewer
occurrences of distant metastasis. Another possible explanation
for the lack of survival benefit in the CCRT arm is the dose
and schedule of cisplatin administration. The 3-week schedule
of high dose cisplatin in this study, which was associated with
a high incidence of acute treatment-related toxicities and pro-
longed courses of radiation, might have resulted in suboptimal
benefit in the CCRT arm. Univariate log rank tests and
multivariate Cox regression analysis showed that completion of
radiation according to the time schedule was one of the
favorable prognostic factors for PFS. In the CCRT arm, only
45.9% of patients could complete RT with a delay of less than
1 week (within 9 weeks), compared with 63.6% in the RT alone
arm. It appears that prolongation of the radiation course was
a major cause of suboptimal outcomes in the CCRT arm.

Meta-analysis of CCRT in locally advanced head and neck
cancer showed that survival benefit mainly originated from the
enhancing effects of chemotherapy to radiation on the primary
tumor (11,12).

In this study, 56 of 85 CCRT patients (66.7%) successfully
completed the planned three courses of cisplatin. Patient com-
pliance was comparable to that seen in the Intergroup-0099
study (14), in which 63% of the patients completed the planned
treatment schedule, including three courses of concurrent cis-
platin (100 mg/mz). However, in the phase III trial conducted
by Lin et al., 132 of 141 patients (93.6%) completed their
planned CCRT schedule (3). These two clinical studies demon-
strated a significant survival gain with respect to OS and PFS,
favoring the CCRT arm. Lin et al. (3) reported that their CCRT
protocol had induced a much lower frequency of severe
leukopenia (4.3%) and emesis (4.3%), which differs from the
findings of the Intergroup trial (29.5% and 14.1%, respectively)
(14). 1t is believed that the lower incidence of acute toxicities
and the excellent compliance seen in Lin’s study might have
arisen from different doses, regimens, and chemotherapy sche-
dules. Their chemotherapy schedule consisted of cisplatin 20
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mg/m’/day with 5-FU 400 mg/m’/day as a 96-hour, continuous
infusion during the first and fifth weeks of RT.

When cisplatin is combined with RT, it acts both as a
cytotoxic agent and as a radiation sensitizer. The optimal com-
bination schedule of cisplatin and radiation has not yet been
established. Daily low-dose, weekly intermediate-dose, and
3-week high-dose cisplatin regimens have been used (5).

Concern has been raised about serious acute toxicity, which
is inevitably induced when 3-week high dose cisplatin is
combined with aggressive RT in Oriental patients. There is only
limited evidence to support the use of CCRT for NPC patients
in endemic areas in Southeast Asia (16-18). Nevertheless,
encouraging results have been reported from several clinical
studies using a weekly moderate dose of cisplatin administered
concomitantly with RT (19). We have recently tried an
intermediate dose of weekly cisplatin (30 mg/mz) concurrently
with RT in an attempt to increase the radiation enhancing effect
of cisplatin and to enhance patient compliance. Our preliminary
results showed that a weekly intermediate dose of cisplatin (30
mg/mz) is practical and feasible for CCRT treatment of NPC,
with regard to decreasing interruptions in radiation treatment
and minimizing acute toxicities, without compromising local
control (20).

In advanced NPC, the pattern of treatment failure is charac-
terized by a high incidence of local recurrence and distant
metastasis. Some reports have shown distant metastases to be
the main manifestation of treatment failure (21,22), but local
recurrences have outnumbered distant failures in other reports
(23). In this study, 21.2% of patients had locoregional failure
and 17.1% had distant failure. Regardless of the major sites of
failure, locoregional control is most important in NPC patients
with clinically localized disease and no distant metastases. In
other words, if locoregional control cannot be achieved, it is
impossible to expect long-term survival in NPC. Frequently,
locoregional recurrences in NPC patients are followed by
subsequent distant metastases (24). Therefore, 3-dimensional
conformal RT and intensity-modulated RT have become
popular treatment modalities for improving locoregional control
of advanced NPC. Stereotactic radiosurgery has been applied
as a boost tool for residual tumors, even after conventional RT
has been performed.

The Intergroup study employed a treatment schedule
including an additional three courses of adjuvant chemotherapy
after CCRT, in order to further reduce the incidence of distant
treatment failure (14). This strategy could be easily incor-
porated into the current CCRT protocol, but the survival benefit
needs to be confirmed by large-scale, prospective, randomized
trials.

A recent meta-analysis (25) looking at fourteen randomized
clinical trials of chemotherapy in NPC demonstrated that the
addition of chemotherapy to radiation had a small but
significant effect on OS (HR 0.83, 95% CI: 0.76~0.95; p<
0.0001). The largest effect was noted in CCRT, which
corresponded to a 34% decrease in the risk of death (HR 0.64,
95% CI: 0.50~0.82). No significant OS benefit was noted with
neoadjuvant chemotherapy or adjuvant chemotherapy. This data
provides further evidence that adjuvant chemotherapy does not
appear to improve treatment results. Hence, CCRT followed by
adjuvant chemotherapy, which is commonly practiced in the

U.S., needs to be confirmed by a larger number of prospective
trials. Furthermore, active clinical research for more effective
neoadjuvant chemotherapy followed by CCRT is warranted.
Clearly, there is a need for further randomized clinical trials
to address the integration of chemotherapy and radiation in this
disease.

CONCLUSION

Although our data did not show an additional survival benefit
with combined chemoradiation compared to RT alone, com-
bined chemoradiation clearly produced significant prolongation
in OS and PFS, particularly in patients with stage IV and T3-4,
advanced NPC. Since the systemic and local toxicities were
generally acceptable and manageable, concurrent chemoradia-
tion could be recommended as a current standard treatment for
locoregionally advanced NPC.

Because this study had several limitations-its retrospective
nature, the extended period required to collect patients, and the
imbalance in the number of patient in each treatment group-the
clinical benefit of combined chemoradiation including CCRT
for advanced NPC could not be fully determined. Therefore,
further prospective randomized clinical trials are needed.
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