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Introduction

Nasopharyngeal cancer (NPC) has unique characteristics
different from other head and neck cancers that have end-
emic distributions in Southeast Asia. Radiotherapy (RT)
has been the primary treatment modality for almost all
NPC because of anatomic constraints and a high degree of
radiosensitivity.1'3) However, the results of treatment with
conventional RT are unsatisfactory in patients with locor-
egionally advanced NPC with significant rates of both dis-
tant metastases and local recurrences. Different strategies
of combined chemotherapy (CHT) and RT have been tes-
ted in some randomized trials, and the use of adjuvant and
neoadjuvant chemotherapy failed to show a survival benefit
over RT alone.”® On the other hand, based on recent meta-
analysis, concurrent CRT is known to be the best strategy,
demonstrating favorable results to local control and/or ove-
rall survival.””

A recent intergroup trial conducted by Al-Sarraf, et al
compared RT and RT plus 3 cycles of cisplatin 100mg/m’,
followed by 3 additional cycles of adjuvant CHT with
cisplatin and 5-fluorouracil (5-FU), in patients with locally
advanced NPC."” Although this study showed that CRT was
superior to RT alone (3-year survival rate, 78% vs 47%) and
changed the standard of care for NPC, these improvements
were accompanied by an increase in acute toxicity and a
high-rate of late systemic recurrence. Thus, no regimen has
been adopted as standard CHT during RT, and there has
been a continuing effort to develop different doses or a sch-
edule of concurrent CHT regimen with low toxicity profiles,
including continuous low-dose cisplatin or oral UFT.""""

Since 1993, we have treated nonmetastatic NPC patients,
primarily with concurrent CRT, using weekly administered
cisplatin 20mg/m’. Starting in the middle of 1999, we have
added daily oral UFT 300mg to this CHT to enhance res-
ponse rate on the premise so that oral UFT could substitute
continuous infusion of 5-FU with minimal toxicity.'® We
reviewed our experiences of concurrent CRT using weekly
cisplatin with or without oral UFT to evaluate the treatment
efficacy and toxicities of this regimen, and failure pattern
of nonmetastatic NPC, retrospectively.

Materials and Methods

1. Patients
The eligibility criteria were no distant metastasis ; no
previous chemotherapy ; age <80 years ; performance status

<2 according to the Eastern Cooperative Oncology Group
(ECOG) criteria ; white blood cell count 24,000/mm’ and
platelet count = 100,000/mm’ ; adequate renal function de-
monstrated by serum creatinine concentrations <2mg/dL ;
adequate hepatic function with transaminase levels < 3.0
times the upper normal value. Patients who were medically
unstable, or who had uncontrolled infections or cerebral
metastasis were excluded from the study. Patients who had
a stage I disease or a rapidly progressive disease at the time
of diagnosis were also excluded in this study.

2. Radiation therapy

RT was delivered using a linear accelerator of 4—6MV
photons, and was given at the rate of 1.8Gy/fraction daily,
5 times per week. CT scans were used to assess the extent
of the primary tumor, as well as the neck nodes. The pri-
mary tumor and the upper neck were treated by means of a
bilateral upper neck field and a single anterior field to the
lower neck. The suggested minimum total dose to the pri-
mary tumor was 64.8Gy/36 fractions/7—8 weeks, and the
patients with a suspicion of residual tumor at the nasoph-
arynx were boosted by intracavitary RT (ICR) at the rate of
5.0Gy/fraction 3 times a week. The whole neck was irra-
diated, and the total dose to the neck nodes was 50 Gy for a
node negative neck area and more than 70Gy for a node
positive region. RT was delayed only if when a physician
determined that a patient could not tolerate severe toxicity.

3. Chemotherapy

Fifty patients received weekly CHT using cisplatin 20
mg/m’, which was diluted with 500m! of 0.9% normal saline
by intravenous infusion over 1 hour, during RT. Prehydra-
tion of 1 liter of isotonic saline was infused before the ad-
ministration of cisplatin. From March 1999, 20 patients were
treated with weekly cisplatin of the same dose and schedule
as above and daily oral UFT during RT. Oral UFT was given
at a dose of 300mg daily. CHT was administered from the
start date to the end date of RT.

4. Treatment evaluation

The initial examination prior to the treatment included a
medical history, a physical examination, a complete blood
count, a biochemical analysis, and an electrocardiogram.
All patients underwent biopsy of the nasopharynx with
direct nasopharyngoscopy, and a computed tomography
(CT) scan or MRI of the head and neck for staging of the
primary disease. Metastatic workup included a chest x-ray,
a liver ultrasound, and a bone scan in all patients. Within 2
months of the end of concurrent CRT, treatment response
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was assessed radiographically by a CT scan or MRI of the
head and neck and clinically by palpation of neck nodes
and flexible nasopharyngoscopy. A biopsy was performed
if a residual disease was suspected. Treatment response was
evaluated according to the WHO response criteria.'” Acute
and late toxicities were evaluated according to the Radia-
tion Therapy Oncology Group (RTOG) criteria. Hematolo-
gic assessment with a complete blood count was performed
once a week during the course of CRT. We underwent
direct nasopharyngoscopy and imaging study once in every
3 months during the first 2 years, once in every 6 months
after 2 years, and followed them yearly after the fifth years.

5. Statistical analysis

The duration of objective responses was calculated from
the start date of treatment to the date of the documented
disease progression among responding patients. Overall
survival (OS) and progression-free survival (PFS) were det-
ermined from the first date of starting RT by the Kaplan-
Meier method. Locoregional PFS (LRPFS) and distant met-
astasis-fre¢ survival (DMFS) rates in patients who deve-
loped either type of failure were calculated. Seven patients
were considered lost to follow-up and they were censored
from the analysis at that point.

Table 1. Patient characteristics

RESULTS

1. Patient characteristics

. Between August 1993 and May 2000, a total of 70 pati-
ents with histologically confirmed NPC were included in
this study ; 50 patients received weekly cisplatin and 20
patients received weekly cisplatin plus daily oral UFT
during RT. The patient characteristics are listed in Table 1.
Fifty-three patients were male and 17 were female. The
median age was 47 years old, with a range of 18 to 76 years.
According to AJCC/UICC TNM Classification and Stage
grouping,ls) the numbers in patients of stage II, III, IVA,
and IVB were 23, 14, 15, and 18, respectively. Sixty-four
patients had a palpable neck lymph node, the most com-
mon sign at the time of the diagnosis. Cranial nerve palsy
was observed from 10 patients. All patients completed the
planned dose of RT durihg a median period of 9 weeks.
The median number of administered CHT cycles was 6 per
patient (range 2~9), and there was no difference in the me-
dian number of cisplatin cyclés according to the adminis-
tered concurrent CHT regi&en. Most patients kept to the
schedule of daily oral UFT administration.

Characteristics - No. of patients Percent (%)

Sex Male 53 75.5%
Female 17 24.5%

Median age Years, (range) 47(18-76)
Histology Class I-keratinizing 21 30.0%
(WHO) Class Il-nonkeratinizing 4 57%
Claoss ll-undifferentiated 34 48.6%
Unknown 11 16.7%
Primary tumor Nasopharytix only 30 42.9%
extension Oropharyhx or nasal fossa 22 31.4%
Skull base destruction 4 5.7%
Intracranial extension 14 20.0%
N classification NO 6 8.6%
N1 27 38.6%
N2 17 24.3%
N3 20 28.6%
TNM stage A 1 1.4%
1B 22 31.4%
I 14 20.0%
VA 15 21.4%
VB . 18 25.7%

Dose of RT, Gy Nasopharynx / neck (median) 7440/ 7540
Chemotherapy Weekly cisplatin alone 50 71.4%
Weekly cisplatin and oral UFT 20 28.6%
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2. Treatment response

Primary nasopharyngeal disease had a higher complete
response (CR) rate (88.6%), compared with neck lymph
node disease(81.4%). No patients experienced locoregio-
nal failure during concurrent CRT. Among the 70 patients,
57(81.4%) patients obtained CR (95% C.I. 72~91%) after
the completion of treatment, including 5 patients showing a
suspicious residual neck mass with negative pathologic fin-
ding by neck node biopsy. The median response duration
of patients who achieved CR has not been reached yet.
Eight patients (11.4%) showed partial response (PR). Thus,
there was an overall response rate of 92.8% (65/70) (95%
Cl1. 42~143%) . Three of § partial responders received addi-
tional therapy of more than 4 cycles of combination CHT
with 5-FU plus cisplatin and obtained CR. In 1 patient who
had PR in a neck node and underwent ipsilateral radical
neck dissection, locoregional relapse was detected 20 mon-
ths after surgery. The other 5 patients did not receive fur-
ther therapy and ultimately, they showed distant metastasis.
Five patients (7.2%) had a distant metastasis at the time of
evaluation of treatment response, even though locoregio-
nally CR or PR were obtained. Of these 5 patients, 4 pati-
ents received salvage CHT and showed progressive disease.
As shown in Table 2, there was no significant difference in
CR rate between patients treated with weekly cisplatin and
those treated with weekly cisplatin plus oral UFT.

3. Patterns of relapse and survival

With a median follow-up duration of 34 months, relapse
was detected in 21(36.8%) of 57 patients showing CR ; 5
with locoregional relapse alone, 11 with distant metastasis,
and 5 with combined relapse. Common sites of distant me-
tastasis were as follows : lung 9, bone 7, liver 1, and brain

Table 2. Response rates

e
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1. Among the 21 relapsed patients, 81% of the relapses oc-
curred within 18 months from the date of CR. As shown in
Fig. 1, the 3-year PFS of all 70 patients was 51.5%. The 3-
year LRPFS rate was 70.4% ; 10 patients failed at the na-
sopharynx, and 5 at the neck (Table 3). The 3-year LRPFS
of 10 patients with cranial nerve palsy (48.2%) was worse
than those without it (p=0.0390) . Twenty-two of the total 70
patients had distant metastasis, and the 5-year DMFS rate
was 64.5%. The 5-year DMFS rate in stages II, III, IVA and
IVB were 82.0%, 76.6%, 60.6%, and 36.5%, respectively
(Fig. 2). Salvage CHT with or without reirradiation was
performed in 16 of 21 patients with recurrence of disease.
Nine patients who received salvage CHT alone for distant
metastasis showed progressive disease. Among 7 patients
who received salvage therapy containing reirradiation for a
locoregional relapse, 5 patients obtained CR.

The 5-year OS rate of all 70 patients was 60.3%. Nine-
teen patients died of the disease and 2 patients died of un-

related diseases * gastrointestinal bleeding and aggravation

Fig. 1. Progression-free survival and overall survival of all patients.

Total patients (N=70)

weekly cisplatin (N=50)

weekly cisplatin and daily UFT (N=20)

CR 57(81.4%)
PR™ 8(11.4%)
PD' 5( 7.2%)
Overall response 65(92.8%)

41(82.0%) 16(80.0%)
6(12.0%) 2(10.0%)
3( 6.0%) 2(10.0%)

47(94.0%) 18(90.0%)

= . complete response,

Table 3. Pattern of Failure in all 70 patients

Locoregional failure

Stage No. of patients Distant metastasis Total failure
Nasopharynx Neck Total
[ 23 1 2 3 3 6
It 14 1 1 2 3 5
VA 15 6 0 6 5 8
IVB 18 2 2 4 11 12
Total 70 10 5 15 22 31
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of idiopathic pulmonary fibrosis. There were no significant

PR i = O factors affecting overall survival (Table 4) .
B E-+—-+-4r+—+ —————————— -t Stage | . .
8 e Stage 4- TOchlty
7 .
No serious adverse effects or death related to planned
47 N Stage IVA treatment occurred in any patients. Treatment toxicities are

summarized in Table 5. The major acute toxicity was oral
Stage IV mucositis with 27.1% grade II, 10% grade III, and 1.4%
3 grade IV. Twenty-three patients (32.9%) encountered grade

Proportion without progression
(e,
1

2 II neutropenia, and grade III neutropenia occurred in 3

71 p-o.0086 patients. There was no febrile neutropenia or other infec-

] . , . i | tion during the concurrent CRT. RT was interrupted in 3

0 20 40 60 80 100 . ..
patients for 1-5 weeks because of oral mucositis and neu-
Months from the start of RT .
tropenia. Four patients stopped weekly cisplatin due to poor
Fig. 2. Distant metastasis-free survival according to the stage. oral intake related to mucositis and/or nausea and vomiting,

Table 4. Univariate analysis of prognositc factors

Variables 3-PFS" (%) p-value 3-05" (%) p-value

Sex Male 46.5% 0.1820 64.9% 0.1872
Female 68.0% 85.6%

Age < 50 45.8% 0.2734 72.7% 0.7096
> 50 59.6% 67.0%

T classification
T1/2 56.8% 0.2364 69.5% 0.7642
T3/4 38.8% 69.1%

Cranial nerve palsy
No 56.2% 0.0346 71.3% 0.5939
Yes 30.0% 65.6%

N ciassification
NO 66.7% 0.2165 100% 0.2093
N1 64.2% 70.9%
N2 42.8% 79.5%
N3 39.8% 50.4%

Stage
] 67.1% 0.0973 69.8% 0.3396
1l 61.9% 92.8%
IVA 43.2% 74.9%
VB 32.4% 43.9%

Chemotherapy regimen
Cisplatin 53.0% 0.6217 73.9% 0.3811
Cisplatin/UFT 45.7% 79.7%

* 1 3-year progression-free survival, ** . 3-year overall survival

Table 5. Acute toxicities during concurrent chemoradiotherapy

Toxicity Grade (n=70)

Grade O Grade | Grade I Grade Il Grade IV
Neutropenia 13 31 23 3 0
Thrombocytopenia 0 0 1 0 0
Oral mucositis 12 31 19 7 1
Nausea/vomiting 42 15 8 5 0
Skin reaction 6 45 16 3 0
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and 1 patient stopped weekly cisplatin due to azotemia.
The late complications were usually mild. All patients suff-
ered from varying degree of xerostomia. Five patients com-
plained of hearing impairment. Three patients suffered from
transient Lhermitte’s sign and 3 patients had trismus.

Discussion

This study has a unique aspect in that the efficacies and
toxicities of concurrent CRT using weekly cisplatin with or
without UFT were observed in a homogenous population
of NPC. The overall 5-year survival rate has been around
50% for patients treated by RT alone and has improved
very little in the last 20 years." In our study, with con-
current CHT using daily oral UFT300 mg and/or weekly
cisplatin 20mg/m’ during RT, a CR of 81.4% and an ove-
rall response rate of 92.8% were obtained without increase
of toxicity. The 3-year PFS rate was 51.5% and the 5-year
OS rate was 60.3%. However, distant metastasis was a fre-
quent cause of failure as evaluated in previously reported
studies. The 5-year DMFS rate was 64.5%, and there was a
significant difference in DMFS between stages (stage 11,
82.0% ; stage III, 76.6% ; stage IVA, 60.6% ; stage IVB,
36.5%) . Also, the 5 patients who did not respond until the
end of RT showed distant metastasis, irrespective of locor-
egional response. Previous studies on NPC using combined
CRT reported that a response rate was 80~100% and the
overall 5- and 10-year survival rates were 40~70% and

1019200 Oyr results showed similar

30~45%, respectively
treatment efficacy with previous reports, but a relatively
high incidence of systemic failure is a continuing issue to
be solved, especially in more advanced disease.

Until now, it was unclear which chemotherapeutic agent
and schedule would be best in combination with RT. Theo-
retically, chemotherapeutic agents could work as radiosen-
sitizer and cytotoxic agents. Cisplatin and 5-FU have been
frequently selected because they are active against head
and neck cancer, and both are known to be a potent radio-
sensitizer.”"* Kyriazis, et al suggested that the antitumor
effects were greater when cisplatin was administered by
continuous infusion because it may be a cell-cycle-phase-
specific drug with preferential action on the G1 phase of
the cell cycle.” In addition, laboratory data show that the
effect of a chemotherapeutic agent such as a radiosensitizer
is most profound, when the drug is present in target cells at
the moment of irradiation, that is, continuous infusion as
opposed to bolus administration.”” A recent randomized
study showed that concurrent low-dose daily cisplatin 6mg/m’

during hyperfractionated RT offered a survival advantage.”)
There was a randomized trial that did not show the addition
of weekly low doses (20mg/m®) of cisplatin to the RT is

. 12
superior to RT alone, )

even though in an adjuvant setting,
postoperative RT concurrently with 50mg of cisplatin every
week showed better locoregional control and survival with
marginal toxicity.'” Also, concurrent CRT using weekly
cisplatin 50mg was effective for oropharyngeal cancer."”
Furthermore, the cisplatin dose used in the intergroup study,
which demonstrated that concurrent CRT could improve
the survival of NPC, was 100mg/m’ every 3 week."” As
above, there seemed to be correlation between the dose of
cisplatin and treatment outcome. However, whether these
trials are applicable to all the ethnic and histologic groups
in which the disease is endemic, such as Asia, is unclear.””
In recently reported Chinese data, a CRT regimen of weekly
cisplatin 40 mg/m” was well tolerated and resulted in a
benefit over RT alone in 321 patients with locoregionally
advanced NPC.*® So our regimen of weekly cisplatin 20
mg/m’ as a concurrent CHT might be inadequate to produce
cytotoxicity for eradication of micrometastasis, especially
in more advanced diseases.

The rationale for addition of UFT, a combination of
uracil and tegafur, is that continuous infusion of 5-FU has
proved superior to bolus administration, and that UFT has
similar pharmakokinetic activity as protracted infusion of
5-FU.'” Recently, oral UFT has been investigated for head
and neck cancer. Cisplatin plus oral UFT was as effective
as the classic cisplatin plus continuous 5-FU, and had the
advantages of outpatient oral administration and a low in-
cidence of toxicity in a neoadjuvant trial.” However, to
our knowledge, concurrent CRT using weekly cisplatin and
oral UFT has never been conducted in NPC. Our results
showed no difference in response rate, 3-year PFS, and OS
between weekly cisplatin and weekly cisplatin plus oral
UFT. However, these findings might be ascribed to the li-
mitation of the small number of patients, and an inadequate
dose of UFT.

In our study, CHT was administered in an outpatient
setting. The most frequently encountered grade III/IV toxi-
city was oral mucositis (11.4%) . Five patients required dis-
continuance of further chemotherapy and in only 3 patients
was RT interrupted during 1-5weeks. The addition of UFT
to weekly cisplatin during RT did not increase toxicity and
did not decrease compliance to weekly cisplatin. Concurt-
ent intensive CRT using a high- or intermediate-dose of
cisplatin or continuous intravenous infusion of 5-FU enh-

anced treatment efficacy in many randomized studies, but
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it also added significant toxicity, including mucositis, neut-
ropenia, or infections, and often required treatment interrup-
tions.”* The intergroup study by Al-Sarraf, et al revealed
that only 55% of patients completed the combined moda-

lity treatment as planned.'”

Our patients, however, experi-
enced a tolerable acute toxicity profile and this did not

compromise delivery of a full course of RT.

Conclusion

Our concurrent CRT regimen using weekly cisplatin 20
mg/mz, with or without UFT, demonstrated acceptable toxi-
city and response comparable to the results of previous re-
ports. We plan to do further study using a moderately int-
ensified dose of weekly cisplatin and oral UFT with RT,
especially in patients with more advanced NPC due to its
high incidence of distant metastasis.

KEY WORDS : Nasopharyngeal neoplasms * Chemothe-
rapy - Radiotherapy - Cisplatin - UFT.
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