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A B S T R A C T

Purpose: This single centre, open labelled, randomised non-inferiority trial compared con-

current chemoradiotherapy with carboplatin versus standard concurrent chemoradiother-

apy with cisplatin in patients with locoregionally advanced nasopharyngeal cancer (NPC).

Patients and methods: From August 1999 to December 2004, 206 patients with locally

advanced NPC were randomised with 101 to cisplatin arm and 105 to carboplatin arm.

Planned radiotherapy was the same in both groups. All the patients were evaluated for tox-

icity and survival according to the as-treated principle.

Results: With a median follow-up of 26.3 months (range 3–74.6 months), 59% of patients in

the cisplatin arm completed the planned concurrent chemoradiation treatment, compared

to 73% in the carboplatin arm. Forty-two percent of cisplatin patients completed the 3

cycles of adjuvant therapy compared to 70% in the carboplatin group. There were more

renal toxicity, leucopenia, and anaemia in the cisplatin group, and more thrombocytopenia

in the carboplatin arm. The 3 year disease free survival rates were 63.4% for the cisplatin

group and 60.9% for the carboplatin group (p = 0.9613) (HR 0.70, 95% confidence interval

(CI): 0.50–0.98). The 3 year overall survival rates were 77.7% and 79.2% for cisplatin and car-

boplatin groups, respectively (p = 0.9884) (HR 0.83, 95% CI: 0.63–1.010).

Conclusion: We concluded that the tolerability of carboplatin based regimen is better than

that of the cisplatin regimen. Moreover, the treatment efficacy of carboplatin arm is not dif-

ferent from the standard regimen in the treatment of locoregional advanced stage NPC.

� 2007 Elsevier Ltd. All rights reserved.
1. Introduction showed improved overall survival (OS) favouring the com-
A total of 1355 new cases of nasopharyngeal cancer were

diagnosed in Thailand in 2002 (961 males, 394 females)

and 860 died of the disease.1 An Intergroup trial using con-

current and adjuvant chemotherapy with radiotherapy (RT)
er Ltd. All rights reserved
itapanarux).
bined modality arm with an interim analysis showing a

3 year overall survival of 76% in the experimental arm

and 46% in the RT alone arm, with fewer locoregional fail-

ures and distant metastases in the combined modality

arm.2 An update in 2001 reported overall survival rates of
.
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67% and 37% at 5 years in the experimental and RT alone

arm, respectively.3

Carboplatin, another platinum-based drug, has been

shown to have similar radiosensitising properties to those

of cisplatin, and it is typically associated less with renal

and gastrointestinal toxicities.4–8 Weekly carboplatin given

concurrently with radiation has also been tested in locally

advanced head and neck cancer. Eisenberger’s use of carbo-

platin at 60, 75 or 100 mg/m2/week in advanced head and

neck cancers indicated that a dose of 100 mg/m2/week of

carboplatin was reasonably well tolerated and all treatment

could be given without significant delays or dosage reduc-

tion.9 Although concomitant plus adjuvant cisplatin is pro-

ven to improve both disease-free-survival (DFS) and overall

survival, however, compliance is low due to serious side ef-

fects in a particularly vulnerable patient group who are al-

ready suffering the side effects of high-dose radiotherapy.

In an attempt to demonstrate that a new treatment is

equivalent to a standard therapy with regard to a specific

clinical end-point and has an intrinsic benefit for other clin-

ical end-points and to decrease the problem of hospital bed

limitation in our centre, and reduce the work associated

with cisplatin administration, therefore, this was designed

as a non-inferiority trial. We selected to compare the deriv-

ative of cisplatin; carboplatin, concurrent with radiotherapy,

followed by 3 cycles of adjuvant carboplatin and 5-FU every

4 weeks after the completion of initial chemoradiotherapy

versus a cisplatin regimen as given in the Intergroup study.

The primary end-point of this study was to compare the

efficacy of carboplatin with that of cisplatin in locally ad-

vanced nasopharyngeal carcinoma in terms of disease-free

survival. The secondary end-points included overall sur-

vival, toxicity and tolerability of the two chemotherapy reg-

imens in locally advanced nasopharyngeal cancer. The

protocol was approved by the Faculty of Medicine, Chiang

Mai University Institutional Review Board and ethics com-

mittee. Written informed consent was obtained from all

patients.

2. Patients and methods

Patients who had histologically confirmed WHO types II–III

nasopharyngeal carcinoma that was locally (T2b or more)

and/or regionally advanced (N1 with a unilateral lymph node

of greater than 3 cm in dimension or N2–N3b) by AJCC staging

1997,10 without evidence of systemic metastasis, were eligible

for this study. Other eligibility criteria included age between

16 and 70 years; Eastern Cooperative Oncology Group (ECOG)

performance status (PS) 6 2; adequate haematologic function

(WBC >3000/lL, platelet count >100,000 lL, and haemoglobin

>10 g/L); and adequate hepatic and renal function (bilirubin

<1.5 mg/dL, AST and ALT <3· upper limit of normal, and cre-

atinine <1.5· upper limit of normal). Patients were not eligible

if they had received prior chemotherapy and/or radiotherapy,

had active infection, or had had a second malignancy other

than carcinoma-in situ of the cervix or basal cell skin

carcinoma.

Before enrolment, all patients underwent a full history re-

view, physical examination, CBC with differential count, elec-

trolytes, liver function test, BUN/Cr, CT scan of the
nasopharynx, chest X-ray, liver ultrasound and bone scan.

During the concurrent phase, patients were clinically as-

sessed weekly for chemotherapy and radiotherapy toxicity

and CBC, BUN/Cr.

2.1. Concurrent and adjuvant chemotherapy

Patients were randomised to receive:

Arm I. Cisplatin at 100 mg/m2 infusion over 3 h was given

on days 1, 22 and 43 concurrently with radiotherapy. Adjuvant

chemotherapy consisting of cisplatin 80 mg/m2 intravenously

and 5-FU infusion at 1000 mg/m2/day by 96 h infusion was gi-

ven every 4 weeks for a total of 3 cycles, beginning 4 weeks

after the end of radiation therapy.

Arm II. Carboplatin at 100 mg/m2 infusion for 1 h was given

on days 1, 8, 15, 22, 29 and 36 concurrently with radiotherapy.

Adjuvant chemotherapy consisting of carboplatin at AUC 5

intravenously and 5-FU infusion at 1000 mg/m2/day by 96 h

infusion was given every 4 weeks for a total of three cycles,

beginning 4 weeks after the end of radiation therapy. During

chemotherapy, all patients were assessed for toxicity accord-

ing to the World Health Organization (WHO) grading

system.11

2.2. Dose modification for concurrent cisplatin

Chemotherapy was not administered until the absolute neu-

trophil count was P1500/lL and the platelet count was

P100,000/lL. If the absolute neutrophil count nadir was be-

tween 1000 and 1499/lL and/or the platelet count between

50,000 and 74,999/lL, during RT, cisplatin was decreased to

80 mg/m2. If the absolute neutrophil count was less than

1000/lL and/or the platelet count less than 50,000/lL, chemo-

therapy was withheld until the white blood cell count and

platelet counts were greater than 3000 and 100,000/lL, and

cisplatin was then decreased to 60 mg/m2. If the creatinine

concentration was 61.5 mg/dL, no dose modification was

made. If the creatinine concentration was 1.6–2.0 mg/dL, cis-

platin was reduced to 80 mg/m2 for the next cycle. If the cre-

atinine concentration was greater than 2.0 mg/dL, no further

cisplatin was given.

2.3. Dose modification for concurrent carboplatin

If the absolute neutrophil count nadir was between 1000 and

1499/lL and/or the platelet count between 50,000 and 74,999/

lL, during RT, carboplatin was decreased to 80 mg/m2. If the

absolute neutrophil count was less than 1000/lL and/or the

platelet count less than 50,000/lL, chemotherapy was with-

held until the white blood cell count and platelet counts were

greater than 3000 and 100,000/lL, and carboplatin was then

decreased to 60 mg/m2.

2.4. Radiotherapy

For tumour localisation, a CT scan was used to assess the

extent of the primary tumour, as well as the neck nodes.

Megavoltage machines with cobalt-60 or 6 MV were used.

The treatment volume included the primary tumour site

and the neck nodes down to the clavicle. The primary tu-



220 Patients randomly assigned 

               110  cisplatin arm                110 carboplatin arm 

     -  did not fulfill eligible criteria 
         *  4 had metastasis 
         *  5 had stage II disease 
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Fig. 1 – CONSORT trial flow diagram for locally advanced

nasopharyngeal cancer patients.
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mour and the upper neck were treated with two lateral

fields. The field arrangement was individualised. The lower

neck and supraclavicular fields were treated with a single

anterior field with shielding to the larynx and spinal cord.

Radiotherapy was given to the patients five times a week

with 2 Gy per fraction to a total dose of 70 Gy in both arms.

After treating the nasopharynx and upper cervical lymph

nodes with 40–44 Gy, the fields were reduced to exclude

the spinal cord, and 26 Gy was added using these reduced

fields. The bulky nodal area was boosted using a posteroan-

terior neck field of cobalt-60 or an electron beam of appro-

priate energy. During the course of radiotherapy, all

patients were observed weekly to assess the grade of radia-

tion toxicity using the Radiation Therapy Oncology (RTOG)

acute morbidity scoring criteria.12

2.5. Dose modification for adjuvant chemotherapy

Chemotherapy was not administered until the absolute neu-

trophil counts were P1500 lL and the platelet counts

>100,000/lL. If the absolute neutrophil count nadir was

P1500/lL and/or the platelet count nadir >75,000/lL, no dose

modification was made. If the absolute neutrophil count na-

dir was between 1000 and 1499/lL and/or the platelet neutro-

phil nadir between 50,000 and 74,999/lL, cisplatin was

decreased to 60 mg/m2, the last dose of carboplatin was de-

creased to 25% and 5-FU decreased to 800 mg/m2. If the abso-

lute neutrophil count was less than 1000/lL and/or the

platelet nadir less than 50,000/lL, chemotherapy was with-

held until the WBC count and platelet counts were greater

than 1500 and 100,000/lL, respectively; cisplatin was de-

creased to 40 mg/m2, the last dose of carboplatin was de-

creased to 25%, and 5-FU was decreased to 600 mg/m2,

respectively. The dose of cisplatin was adjusted according to

the value of creatinine after the last cycle. If the creatinine

concentration was 61.5 mg/dL, no dose adjustment was re-

quired. If the creatinine concentration increased to 1.6–

2.0 mg/dL, cisplatin is reduced to 60 mg/m2 for the next

course. No cisplatin was administered until complete recov-

ery from renal toxicity occurred. If the creatinine concentra-

tion was greater than 2 mg/dL, no further cisplatin was given.

2.6. Criteria of discontinuation for chemotherapy

Chemotherapy treatment was discontinued for the following

reasons: serious adverse events (including inter-current ill-

ness and unacceptable toxicity), which render further chemo-

therapy treatment on protocol detrimental to patients, delay

of more than 2 weeks for blood counts to recover or for renal

toxicity to improve to grade 2 or less, or at request from the

patient.

2.7. Follow-up

The first follow-up visit was 2 months after the last cycle of

adjuvant chemotherapy. Patients were evaluated by radiation

oncologists and otolaryngologists for locoregional control,

complications and survival. Every patients underwent endo-

scopic examination of the nasopharynx, with a biopsy, if nec-

essary. An evaluation was done at 2 month intervals for the
first year, 3–4 month intervals for the second and third year

and 6 month intervals thereafter. Late effects were recorded

if they occurred or persisted for more than 6 months after

complete chemoradiation, and they were graded using the

Radiation Therapy Oncology Group (RTOG) late radiation mor-

bidity scoring criteria.13

2.8. Statistical analysis

Efficacy variables were analysed on an intent-to-treat basis

and on an as-treated basis. In the as-treated analysis, only

data from patients continuing randomised treatment were

considered for analysis, and based on the time from random

assignment to death. As-treated analysis, is recommended to

provide the more conservative approach for the non-inferior-

ity assessment.14–16 Given the results of the Intergroup study,3

we expected a 3 year overall survival of 76% in both cisplatin

and carboplatin arms. In order to determine with 80% power,

using a one-sided type I error of 0.20, to test the non-inferior-

ity at 3 year overall survival of two treatment arms, at least

103 patients per group were needed to be observed for overall

survival analysis. Categorical variables were tested with v2-

tests. Fisher’s exact test was used when a small sample size

existed. Testing difference between two proportions was used

to compare two proportions. Survival estimates were calcu-

lated according to Kaplan–Meier method.17 The significant

difference between the survival curve was calculated using

the log-rank test and a p-value of <0.05 was considered statis-

tically significant.18 An arbitrary clinical cutoff of an in-

creased risk of 25% was used; that is ruling out a hazard

ratio for survival of not more than 1.25 for the experimental

drug versus control would be considered evidence of

effectiveness.

3. Results

Between August 1999 and December 2004, 220 patients ran-

domly assigned to this protocol and 206 eligible patients were

enrolled to this study (101 cisplatin and 105 carboplatin). The

CONSORT trial flow diagram for locally advanced nasophary-

geal cancer is shown in Fig. 1. Patient characteristics are given
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Fig. 3 – The 3 year overall survival by as-treated analysis

carboplatin = 79.2 (95% CI: 69.8–88.6) cisplatin = 77.7 (95% CI:

67.6–87.8).
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Fig. 4 – The 3 year disease free survival by intent-to-treat

analysis carboplatin = 59.6 (95% CI: 48.8–70.4) cisplatin =

64.7 (95% CI: 53.1–76.3).

Table 1 – Patient and tumour characteristics (n = 206)

Characteristics Cisplatin
arm (%)

Carboplatin
arm (%)

p-Value

Total patients 101 (49) 105 (51)

Median age (range) 46 (16–69) 50 (16–70)

Sex

Male 57 (56) 69 (67) p = 0.6

Female 44 (44) 36 (35)

ECOG PS

0 65 (64) 72 (69) p = 0.6

1 36 (36) 33 (31)

T stage (1997 AJCC)

T1–T2 59 (58) 65 (62) p = 0.7

T3–T4 42 (42) 40 (38)

N stage (1997 AJCC)

N0–N1 51 (50) 42 (40) p = 0.1

N2–N3 50 (50) 63 (60)

Disease stage (1997 AJCC)

Stage III 36 (36) 33 (31) p = 0.5

Stage IVA 25 (25) 24 (23)

Stage IVB 40 (40) 48 (46)

Histology

WHO type II 29 (29) 26 (25) p = 0.6

WHO type III 72 (71) 79 (75)
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in Table 1. There was comparability in both arms, including

age, performance status, tumour staging, and histology.

3.1. Disease free survival and overall survival

The median follow-up time for all patients was 26.3 months

(range 3–74.6 months), and 27 months for surviving patients

(range 3–74.6 months). For as-treated analysis, the actuarial

3 year disease free survival rates were 63.4% and 60.9% for cis-

platin and carboplatin, respectively (p = 0.9613). The hazard

ratio was 0.70 (95% CI: 0.50–0.98) for carboplatin versus cis-

platin. (Fig. 2). The actuarial 3 year overall survival rate was

77.7% for the cisplatin arm and 79.2% for the carboplatin
lavivrus eerf esaesid ytilibaborP
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Fig. 2 – The 3 year disease free survival by as-treated

analysis carboplatin = 60.9 (95% CI: 50.8–71.1) cisplatin =

63.4 (95% CI: 51.6–75.2).
one (p = 0.9884). The hazard ratio was 0.83 (95% CI: 0.63–1.01)

for carboplatin versus cisplatin (Fig. 3). For intent-to-treat

analysis in 220 patients, the 3 year disease free survival rates
babor
P
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Fig. 5 – The 3 year overall survival by intent-to-treat analysis

carboplatin = 79.8 (95% CI: 70.5–89.1) cisplatin = 78.6 (95% CI:

67.9–89.3).



Table 2 – Acute toxicity of radiochemotherapy (WHO
grading system/RTOG acute radiation morbidity scoring
criteria)

Acute
toxicity

Cisplatin
arm (n = 101)

(%)

Carboplatin
arm (n = 105)

(%)

p-Value
all grades

Leucopenia

Grade 2 29 (29) 23 (22) p = 0.2982

Grade 3 9 (9) 11 (10)

Grade 4 2 (2) 0

Anaemia

Grade 2 33 (33) 17 (16) p < 0.0001

Grade 3 14 (14) 2 (2)

Grade 4 0 0

Thrombocytopenia

Grade 2 1 (1) 4 (4) p = 0.7225

Grade 3 1 (1) 6 (6)

Grade 4 2 (2) 2 (2)

Nausea/vomiting

WHO grade 1 39 (39) 26 (25) p = 0.0537

Grade 2 19 (19) 9 (9)

Grade 3 1 (1) 0

Nephrotoxicity

WHO grade 1 13 (13) 0 p = 0.0002

Grade 2 9 (9) 0

Grade 3 3 (3) 0

Grade 4 1 (1) 0

Mucous membrane

RTOG grade 1 54 (53) 40 (38) p = 0.0514

Grade 2 46 (46) 60 (57)

Grade 3 0 5 (5)

Grade 4 1 (1) 0

Skin

RTOG grade 1 60 (59) 51 (48) p = 0.2295

Grade 2 35 (35) 44 (42)

Grade 3 3 (3) 6 (6)

Grade 4 3 (3) 4 (4)

Pharynx and oesophagus

RTOG grade 1 43 (42) 37 (35) p = 0.1029

Grade 2 44 (44) 52 (50)

Grade 3 10 (10) 4 (4)

Grade 4 4 (4) 0

Weight loss

>10% at week 3

of RT

15 (15) 3 (3) p < 0.0001

>10% at week 6

of RT

35 (35) 18 (17)

Need

nasogastric

tube

48 (48) 23 (22) p = 0.0002
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were 64.7% and 59.6% for cisplatin and carboplatin, respec-

tively (p = 0.522) (Fig. 4). The 3 year overall survival rates were

78.6%. and 79.8% for cisplatin and carboplatin, respectively

(p = 0.08868) (Fig. 5).

3.2. Failure patterns

Thirty-five patients died during follow-up as follows: cis-

platin arm 16/101 (15.8%); carboplatin arm 19/105 (18.1%).

Twenty-one patients (10.2%) had loco-regional recurrence

as follows: cisplatin arm 9/101 (8.9%); carboplatin arm 12/

105 (11.4%). Thirty-one patients had distant metastases as

follows: cisplatin arm 16/101(15.8%); carboplatin arm 15/105

(14.3%).

3.3. Toxicity and tolerability

All 206 patients were evaluated for acute toxicity from radio-

chemotherapy. Acute toxic effects of chemotherapy according

to the WHO criteria are listed in Table 2. Acute toxic effects of

radiotherapy according to the RTOG acute radiation morbidity

scoring criteria are also listed in Table 2.

3.4. Cisplatin arm

There was one patient who had fatal toxicity related to treat-

ment, due to severe grade 4 mucositis, grade 4 leucopenia and

thrombocytopenia during her third cycle of concurrent cis-

platin. The cause of death was septicemia. The most common

non-haematologic toxicities in patients receiving cisplatin

concurrent with radiotherapy were mucositis, skin toxicity

and pharyngoesophagitis. A higher incidence of nausea and

vomiting was observed in patients on the cisplatin arm

(p = 0.05). Four patients (4%) had grades 3–4 nephrotoxicity,

but overall 26% of patients had some measurable level of

nephrotoxicity. Grades 3–4 haematologic toxicity occurred in

28 patients. Fifty percent of patients lost more than 10% of

their weight during the course of concurrent treatment.

These data are shown in Table 2.

3.5. Carboplatin arm

The most common non-haematologic toxicities in patients

receiving carboplatin concurrent with radiotherapy were

mucositis, skin toxicity and pharyngoesophagitis. No patients

had nephrotoxicity. The incidence of nausea and vomiting

was lower in the carboplatin arm. In the case of haematologic

toxicity, the incidence of severe thrombocytopenia was higher

in the carboplatin arm but was non-statistically significant.

Twenty percent of patients lost more than 20% of their weight

during the concurrent carboplatin and radiotherapy. These

data are shown in Table 2.

3.6. Treatment completion rates

3.6.1. Radiation therapy
The expected duration of the radiation therapy is 7 weeks.

Eighty-three patients (83%) completed radiotherapy within

8 weeks in the cisplatin arm, and 90 patients (86%) in the car-

boplatin arm (p = 0.9). Eighteen patients (18%) and 15 patients
(14%) (p = 0.8) completed between 8 and 9 weeks in the cis-

platin and carboplatin arms, respectively.

3.6.2. Chemotherapy
During concurrent chemoradiation, 59 patients (59%) received

3 cycles of chemotherapy in the cisplatin arm, whereas 77 pa-

tients (73%) received 6 cycles of carboplatin. For adjuvant che-

motherapy, 42 patients (42%) in the cisplatin group received

all 3 cycles of adjuvant cisplatin plus 5-FU, whereas 73



Table 3 – Chart of maximum number of cycles of concurrent and adjuvant cisplatin completed by each patient

Cisplatin No adjuvant Adjuvant 1 cycle Adjuvant 2 cycles Adjuvant 3 cycles Total

Concurrent 1 cycle 8 0 0 0 8

Concurrent 2 cycles 11 3 4 16 34

Concurrent 3 cycles 13 5 15 26 59

Total 32 8 19 42 101

Table 4 – Chart of maximum number of cycles of concurrent and adjuvant carboplatin completed by each patient

Carboplatin No adjuvant Adjuvant 1 cycle Adjuvant 2 cycles Adjuvant 3 cycles Total

Concurrent 1 cycle 2 0 0 0 2

Concurrent 2 cycles 2 0 0 0 2

Concurrent 3 cycles 3 0 0 1 4

Concurrent 4 cycles 7 1 0 3 11

Concurrent 5 cycles 1 1 1 6 9

Concurrent 6 cycles 8 4 3 62 77

Total 23 6 4 72 105
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patients (70%) completed 3 cycles of adjuvant carboplatin and

5-FU. Only 26% of the patients in the cisplatin arm fully

complied with the protocol treatment (3 cycles of concurrent

chemotherapy and 3 cycles of adjuvant chemotherapy),

whereas 62% of the patients in the carboplatin arm completed

all 6 cycles of concurrent carboplatin and 3 cycles of adjuvant

treatment (p < 0.001). Tables 3 and 4 demonstrate the maxi-

mum number of cycles of concurrent and adjuvant chemo-

therapy without cisplatin, and carboplatin, respectively.

3.7. Late radiation toxicity in cisplatin arm

Late complications of radiotherapy were evaluated in patients

who had completed at least 6 months follow-up after the end

of radiotherapy. Seventeen patients (17%) were lost to follow-

up after the end of treatment. Eighty-four patients in the cis-

platin arm were evaluated for late radiation toxicities. Four

patients (5%) developed grade 3 xerostomia. Two patients

(2%) developed grade 3 skin fibrosis and also had grade 3 sub-

cutaneous complications. No patient had grades 3–4 laryngeal

toxicity. Three patients (4%) had grade 2 late pharynx and

oesophageal toxicity. These data are shown in Table 5.

3.8. Late radiation toxicity in carboplatin arm

Ninety-six patients (91%) in this arm completed 6 months fol-

low-up after the end of radiotherapy and were evaluated for

late radiation toxicities. Nine patients (8%) were lost to fol-

low-up after the end of treatment. Three patients (3%) devel-

oped grade 3 xerostomia. One patient (1%) developed grade 3

skin fibrosis. No patient developed grades 3–4 laryngeal toxic-

ity, and none had grades 2–3–4 pharyngeal toxicity. These

data are shown in Table 5.

4. Discussion

The INT 0099 study demonstrated a regimen for patients with

locally advanced NPC. Our single centre prospective study did

not seek to confirm the efficacy of this standard regimen, but
sought to evaluate the efficacy and feasibility of the similar

regimen with carboplatin; the derivative of cisplatin that is

easier to administer. This is important since this disease is

more common in East Asian countries which may have very

limited hospital resources.

The baseline characteristics (age, sex and performance

status) distributions of our patients were similar as the INT

0099 trial, but our study populations were less stage IV (65%

in cisplatin group, 69% in carboplatin group and 90% in INT

0099 trial). Furthermore, our patients had 100% WHO histo-

logic types II and III, but only 65% in the INT 0099 study. How-

ever, there are no biologic reasons to expect these differences

to result in tolerability of treatment, but WHO histologic Type

I is thought to have a different natural history in comparison

to others.26

In the recently published individual patient data meta-

analysis of eight randomised trials and 1753 patients, chemo-

therapy was confirmed to lead to a small but significant ben-

efit for overall survival and event-free survival. The pooled

hazard ratio of death was 0.82 (95% CI, 0.71–0.94; p = 0.006),

corresponding to an absolute survival benefit of 6% at 5 years

from the addition of chemotherapy (from 56% to 62%). The

pooled hazard ratio of tumour failure or death was 0.76

(95% confidence interval, 0.67–0.86; p < 0.0001), corresponding

to an absolute event-free survival benefit of 10% at 5 years

from the addition of chemotherapy (from 42% to 52%).19 Che-

motherapy has been given sequentially before or after radio-

therapy or concurrently with radiotherapy. All of these

studies have shown improvement in disease free survival,

but no improvement in overall survival20–25 apart from the

Intergroup 0099 trial which demonstrated an improvement

in all aspects including local control, freedom from distant

metastasis, progression free survival and overall survival.2

Survival benefit was still seen after 5 years of follow-up.3

When concurrent cisplatin and radiotherapy was followed

by adjuvant chemotherapy, the overall survival rates were

78% and 67% at 3 year and 5 year, respectively. The results

of our study are comparable with the Intergroup trial and

other phase III trials,20–25 with our overall survival rate in



Table 5 – Late radiation toxicity (RTOG late radiation
morbidity scoring criteria)

Late-radiation
toxicity

Cisplatin
arm (n = 84)

(%)

Carboplatin
arm (n = 96)

(%)

p-Value
all grade

Skin

Grade 1 53 (63) 54 (56) p = 0.0230

Grade 2 8 (10) 2 (2)

Grade 3 2 (2) 1 (1)

Grade 4 0 0

Mucous membrane

Grade 1 42 (50) 51 (53) p = 0.0637

Grade 2 14 (17) 4 (4)

Grade 3 0 0

Grade 4 0 1 (1)

Salivary gland

Grade 1 49 (58) 51 (53) p = 0.6821

Grade 2 24 (29) 23 (24)

Grade 3 4 (5) 3 (3)

Grade 4 0 0

Larynx

Grade 1 29 (34) 32 (33) p = 0.8478

Grade 2 1 (1) 2 (2)

Grade 3 0 0

Grade 4 0 0

Pharynx and oesophagus

Grade 1 37 (44) 36 (38) p = 0.01024

Grade 2 3 (4) 0

Grade 3 0 0

Grade 4 0 0
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the cisplatin arm of 77.7% at 3 years. Our percentages are a lit-

tle lower than a Taiwanese study, which reported a 3 year DFS

and 3 year OS rates of 81.4% and 88.8%, respectively.25 How-

ever, there was a higher percentage of stage IV patients in

our study when compared with the Taiwanese one; 46% and

45% in our cisplatin and carboplatin arms, respectively, and

29% in the Taiwanese trial. Using an as-treated analysis, no

significant difference in efficacy was found between the two

arms. The 3 year disease free survival rate was 60.9% for the

carboplatin arm and 63.4% for the cisplatin arm (Fig. 1)

(p = 0.9613). The hazard ratio was 0.70 (95% CI: 0.50–0.98) for

carboplatin versus cisplatin. The 3 year overall survival rate

was 79.2% for the carboplatin arm and 77.7% for the cisplatin

arm (Fig. 2) (p = 0.9884). The hazard ratio was 0.83 (95% CI:

0.63–1.01) for carboplatin versus cisplatin. Because the upper

bounds of the 95% CIs for both end-points were less than 1.25,

we concluded that carboplatin concurrent radiotherapy and

adjuvant carboplatin plus 5-FU were not inferior when com-

pared with standard cisplatin regimen.

One issue for cisplatin containing regimens is the toxicity

and tolerability of the drug limiting the number of patients

who manage to complete the full course of treatment. In

our study, only 59% of patients completed all 3 cycles of con-

current cisplatin with radiation. Our findings are consistent

with the results of the phase III randomised trial conducted

by the Intergroup,2 in which 63% of patients completed 3 cy-

cles of cisplatin plus radiotherapy. However, our study had
an even higher compliance rate than the Canadian one,26 in

which only 43% of patients received all three courses of cis-

platin. In contrast, we found much higher compliance rate

in the carboplatin arm of our study with 77% of patients com-

pleting all 6 cycles of concurrent carboplatin with radiother-

apy. Considering the adjuvant part of the treatment

regimens, we found a lower adjuvant treatment completion

rate for cisplatin plus 5-FU than the INT group and the Cana-

dian study (42% versus 55% versus 61%). However in our car-

boplatin arm, 72% of patients completed all 3 cycles of

adjuvant carboplatin plus 5-FU infusion. We found a major

difference between the two treatment arms; the ability to

administer the treatment, with only 26% of the patients being

able to receive all of the cisplatin courses (concurrent and

adjuvant) compared to 62% of the patients treated with carbo-

platin (p < 0.01). As expected the patients in our study experi-

enced a significant higher incidence of anaemia and renal

toxicity in patients with cisplatin arm (p < 0.001 and

p = 0.0002, respectively) (Table 2). For radiation toxicity, we

found that almost all the patients of both the cisplatin and

the carboplatin experienced grades 1–2 mucositis, pharyngo-

esophagitis and skin toxicity. But as for the rates of grades 3

and 4 toxicities – there were actually 14 (14%) for pharynx

and oesophagus for the cisplatin versus 4 (4%) for the carbo-

platin. We also found that patients who received carboplatin

had a significantly lower incidence of severe weight loss rela-

tive to patients in cisplatin arm (Table 2). In our centre, we did

not give a prophylactic feeding tube at baseline. However, in

this study we had a higher percent of patients in cisplatin

arm compared with carboplatin (48% versus 22%) who need

feeding tubes to minimise weight loss and improve quality

of life. All the studies that use the Intergroup regimen have

confirmed that it is difficult to deliver due to toxicity of the

gastrointestinal tract, bone marrow and kidney,26,27 and it is

also difficult to administer in our centre.

In summary, because the tolerability of the carboplatin

regimen was better than that of the cisplatin regimen, and

it enabled more patients to complete the planned course of

therapy. Moreover, the treatment efficacy of carboplatin regi-

men has not deviated from the standard regimen in the treat-

ment of locoregional advanced stage nasopharyngeal cancer

in terms of disease free survival and overall survival. The

substitution of carboplatin for cisplatin is feasible and should

be considered as an alternative regimen in this group of

patients.
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