European
Journal of
Cancer

PERGAMON European Journal of Cancer 37 (2001) 470477

www.ejconline.com

Prospective randomised study of split-course radiotherapy versus
cisplatin plus split-course radiotherapy in inoperable squamous cell
carcinoma of the oesophagus

Th. Wobbes®*, B. Baron®, B. Paillot®, J.H. Jacobd, P. Haegele®,
M. Gignouxf, P. Michel ¢, M-L. Couvreur °

aDepartment of Surgery, University Hospital Nijmegen, PO Box 9101, 6500 HB Nijmegen, The Netherlands
YEORTC Data Center, Brussels, Belgium
¢Hopital Charles Nicolle, Rouen, France
dCentre Francois Baclesse, Caen, France
¢Centre Paul Strauss, Strasbourg, France
fCentre Hospitalier Universitaire, Caen, France

Received 12 November 1999; received in revised form 3 November 2000; accepted 7 November 2000

Abstract

Between 1983 and 1989, 211 patients with inoperable squamous cell carcinoma of the oesophagus were randomised in a study
comparing split-course irradiation (two courses of 20 Gy in five fractions of 4 Gy, separated by a rest of 2 weeks) (arm A) and the
same split-course irradiation in combination with cisplatin (CDDP) (3—4 days before each of the two courses of radiotherapy,
repeated every 3—4 weeks, for a total of six cycles) (arm B). The Cox’s regression model with retrospective stratification was used to
compare the two arms to correct for the imbalance at randomisation of the T classification. The median overall survival was 7.9
(95% confidence interval (CI) 7.3-9.4) months in arm A and 9.6 (95% CI 8-13.5) months in arm B. The difference in overall sur-
vival was only borderline significant (P=0.048) with a reduction of the instantaneous rate of death of 24%. The 1 and 2 year
overall survival rate were respectively 29% (95% CI 21-37%) and 15% (95% CI 8-22%) in arm A and 45% (95% CI 36-54%) and
20% (95% CI 13-27%) in arm B; thereafter, the survival curves became similar. The median progression free survival (PFS) was 5.0
(95% CI 4.6-5.7) versus 6.9 (95% CI 5.3-8.7) months (P=0.028) and the median time to local progression was 6.2 (95% CI 5.1-
7.6) months versus 10.9 (95% CI 8.1-15.5) months (P=0.018), respectively, in arms A and B. Haematological toxicities were
slightly more commonly observed in the combined group (1% versus 6%). This study shows that split-course irradiation in com-
bination with CDDP is very well tolerated and should be preferred to radiotherapy alone. © 2001 Elsevier Science Ltd. All rights
reserved.
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1. Introduction

The prognosis of patients with oesophageal cancer is
poor, even after a curative resection. Most of the
patients die from distant metastases which indicates that
from the first clinical symptoms of the disease it is sys-
temic in most of the patients. This fact ensures strong
support for combined treatment modalities that expect
to have a maximal local effect and to eradicate distant
micrometastases in order to improve survival. The
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Gastro Intestinal Tract Cancer Cooperative Group of
the European Organization for Research and Treatment
of Cancer (EORTC) initiated in 1983 a phase III con-
trolled clinical trial of irradiation versus irradiation and
cisplatin (CDDP) in patients with irresectable squamous
cell carcinoma of the oesophagus (EORTC 40831). In
the early eighties, results from phase II trials showed
that CDDP and bleomycin were among the most active
drugs against oesophageal carcinomas. The group chose
to test CDDP as a single agent in combination with
irradiation because of the risk of pulmonary toxicity
associated with the use of bleomycin which might be
aggravated with concomitant mediastinal irradiation
and because there was no clear demonstration of a
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benefit with polychemotherapy. At that time, the total
dose of irradiation was given on an inpatient basis due
to the poor tolerance by the majority of the patients. An
admission of more than 5 weeks was considered to be
too long for patients with an expected short survival. To
prevent a long hospital stay, it was therefore decided to
introduce a split-course scheme, a method which was
described for patients with bronchogenic carcinoma [1],
head and neck cancer [2] and in the early seventies for
oesophagus carcinoma [3].

2. Patients and methods
2.1. Patients

All patients were required to have squamous cell car-
cinoma, be aged under 70 years, have had no prior
chemotherapy, a performance status of World Health
Organization (WHO) 0-2; any T1-3 lesion according to
the 1979 International Union Against Cancer (UICC)
classification (T1: tumour <5 cm, T2: tumour >5 cm,
T3: extra oesophageal spread), but without superficial
(cervical) lymph node metastases or distant metastases
(infradiaphragmatic lymph node involvement was not a
reason for exclusion because at the beginning of this
study we considered that, with the usual available tech-
niques, there might be doubt on the diagnosis of such
lesions). Any patient considered as inoperable because
of local general physical condition or who refused sur-
gery, but fulfilled these criteria was eligible.

Exclusion criteria at entry were: a weight loss >20%
of the usual weight; an extension of the tumour to the
pharyngeal or gastric junction; a tracheal or bronchal
involvement, (compression was not a criteria for inelig-
ibility); evidence of distant visceral metastasis or supra-
clavicular lymph nodes; no previous malignancy except
basal cell carcinoma of the skin; clinical or biological
criteria which prevented chemotherapy treatment, i.e.
serum creatinine > 100 pmol/l, polymorphonuclear cell-
count <2.0x10%1 or platelet count <80x10%/1; con-
comitant cardiac failure requiring diuretics.

2.2. Chemotherapy and radiotherapy

The patients were randomised to radiotherapy alone
(arm A) or CDDP combined with radiotherapy (arm B).

Arm A consisted of treatment with radiotherapy
alone given in two courses of 20 Gy in five fractions of 4
Gy within 5 days with a rest-interval of 2 weeks between
the two courses. The given dose was considered equiva-
lent to 55-60 Gy delivered in a classical fractionated
protocol. The target-volume included the oesophageal
tumour site, plus 2 cm laterally and 5 cm above and
below the tumour edges and was limited to 0.5-1 cm
beyond the anterior face of the vertebras on X-ray films.

Supraclavicular and/or infradiaphragmatic regions were
not included in the target volume.

Any technique which was able to deliver 100% of the
prescribed dose to the target volume was allowed. Four
oblique fields opposed 2 by 2 (X technique) or 3 fields: 1
posterior and 2 oblique posterior (inverted Y technique)
were recommended. The dose on the spinal cord had to
be less than 30 Gy (i.e. 75% of the reference dose ).

Arm B combined the same radiotherapy protocol
with CDDP, given 3 or 4 days before each radiotherapy
course and then every 3 or 4 weeks until a total of six
cycles were given. CDDP was administered at a dose of
100 mg/m? in 500 ml of an 10% mannitol solution as an
intravenous (i.v.) drip over 30 min. The schedule inclu-
ded prehydration with 2 1 of a 5% glucose solution
infused within 4 h and a posthydration with 2 1 of a 5%
glucose solution over 6 h. Treatment was delayed until
restoration if the serum creatinine level was > 110 pumol/
1 or platelet count <80x10%/1 or white blood cell
(WBC) count <2.0x10°/1. Chemotherapy was stopped
if there was no normalisation after 4 weeks.

2.3. Criteria for evaluation

The main criteria used to evaluate the efficacy of the
treatments were overall survival (OS), progression-free
survival (PFS), time to local progression and time to
local or distant progression. Overall survival was
defined as the time interval between the date of random-
isation and the date of death and PFS between the date
of randomisation and the date of local or distant pro-
gression or death whichever occurs first. The time to
local or distant progression was considered from ran-
domisation to progression (local or distant) and the
time to local progression from randomisation to local
progression only. Development of lymph node metas-
tases and/or distant metastases were considered as fail-
ures. Local progression was documented by barium X-
ray and endoscopy, histologically proven or not.

2.4. Follow-up

The visits of the patients were planned on the 2nd and
the 4th months after the start of the treatment, then
every 3rd month until 18 months, and finally every 6th
month until death. The following parameters were
required from the second month after start of treatment:
physical examination including performance status and
nutritional status assessment, blood cell count and
chemistry, chest X-ray, barium X-ray of the oesophagus
or endoscopy.

2.5. Statistical considerations

The trial was originally designed to detect an increase
in the median survival from 9 months in the radiotherapy
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arm to 12 months in the combination arm with a power
of 80% and a one-sided tail test at a significance level of
5%.

It was estimated that a total 400 patients (200 in each
treatment arm) recruited during 2 years and followed
for a minimum of 1 year would provide sufficient power.
After assessment for the inclusion criteria, patients were
randomised by the EORTC Data Center in Brussels.
Stratification was performed by institution and weight
loss in relation to the usual body weight (<10% versus
>10%).

The descriptive report, characteristics at entry and
toxicities, were based on all eligible patients. Toxicities
were reported according to the treatment the patient
received. Treatment comparisons for efficacy were per-
formed for all randomised patients according to an
intent-to-treat policy (all randomised patients were used
in the analyses and according to the arm in which they
were randomised). For information purposes, the treat-
ment comparisons were also performed on the eligible
patients only.

Time-to-event end-points were estimated using the
Kaplan—Meier technique [4]. For all these endpoints, if
the event was not observed the patient was censored at
the last time he was traced. Differences in the time to
events were initially compared using a two-sided

unstratified Log-rank test [5]. To correct for an inbal-
ance in the distribution of the patients for important
prognostic factors in the treatment arms, such as the
clinical stage at entry, it was decided to use a Cox’s
proportional hazards regression model with a retro-
spective stratification for the T classification [6].

3. Results

From December 1983 to February 1989, 221 patients
from 11 institutions were randomised (Fig. 1). Then it
was decided to close the trial because of the low accrual
rate. There were 111 patients in the radiotherapy arm
(A) and 110 in the radiotherapy + CDDP arm (B). All
patients were evaluated and 18 (8%) were considered
ineligible (10 in A and 8 in B). The reasons for inelig-
ibility were inadequate staging (15), poor physical con-
dition (2) and prior treatment (1).

Except for clinical stage at entry, the characteristics of
the patients showed no differences in the distribution of
the patients between the treatment groups in terms of
age, gender, performance status or weight loss (Table 1).
There were no important differences in the lesion charac-
teristics according to the length of the tumour, bifo-
cality, differentiation of the tumour and nutritional

Randomised patients
(n=221)

Radiotherapy (Arm A)
(n=111)

Radiotherapy + CDDP (Arm B)
(n=110)

Violation of the eligibility criteria, but followed
for progression and overall survival (n=10)
(9 inadequate staging and 1 prior treatment)

Violation of the eligibility criteria, but followed
for progression and overall survival (n=8)
(6 inadequate staging and 2 poor physical condition)

Received treatment as allocated (n=99)
Did not receive treatment as allocated (n=2)

Received treatment as allocated (1=98)
Did not receive treatment as allocated, did not
start CDDP administration (n=4)

l

Followed-up till death or for at least 4 years

Followed-up till death or for at least 4 years

(n=100) (n=102)
Withdrawn — lost to follow-up after 9 months Withdrawn
(n=1) (n=0)

I

Completed trial
(n=101)

Completed trial
(n=102)

Fig. 1. Flow chart of the progress of patients through the trial (adapted from Begg C, Cho M, Eastwood S, et al. Improving the quality of reporting
of randomized controlled trials: the CONSORT statement. JAM A 1996, 276, 637-639).



Th. Wobbes et al. | European Journal of Cancer 37 (2001) 470-477 473

status. Only 12 patients, in each group, were not able to
intake food orally, while 3 had a catheter enterostomy.
6 patients were considered eligible in spite of a positive
echography of the coeliac lymph nodes.

2 patients did not receive the allocated treatment
because of early progression and 2 patients in each
treatment arm received the opposite treatment owing to
institutional decisions. In the treatment analysis, these 4
patients were considered in the treatment arm in which
they were randomised initially, however, in the evalua-
tion of the side-effects and toxicity they were analysed
as they were treated. In arm A, 92% (93/101) and in
arm B 93% (95/102) of the patients did receive the
planned two courses of radiotherapy. The median
number of courses of CDDP in patients randomised in
arm B was four (range 0-8), while 44% (43/98) of the
patients received at least six cycles. Of the patients who

Table 1
Patient characteristics at randomisation by treatment arm (eligible
patients, n=101 in R and 102 in RC)

Characteristics Radiotherapy (R) Radiotherapy
+CDDP (RC)
n (%) n (%)
Age (years)
Median (range) 61 (44-75) 62 (40-75)
Sex
Female 505 2(2)
Male 96 (95) 100 (98)
Performance status (WHO)
0 19 (19) 22 (22)
1 50 (50) 52 (51)
2 24 (24) 18 (18)
3 0 1 (1)
Unknown 8 (8) 909
Weight loss (%)
<10 70 (69) 72 (71)
>10 31 (31 30 (29)
Histopathology
Well differentiated 55 (54) 49 (48)
Poorly differentiated 29 (29) 28 (27)
Undifferentiated 2(2) 5(5
Unspecified 99 11 (11)
Unknown 6 (6) 909
T category
Tl 21 (21) 12 (12)
T2 66 (65) 70 (69)
T3 13 (13) 20 (20)
Unknown 1(D) 0
N category
NO 69 (68) 68 (67)
NI 4 (4) 3(3)
N2 1(D) 1 (1)
N3 1 (1) 0
NX 26 (26) 30 (29)
M category
MO 97 (96) 100 (98)
Ml 44 2(2)

stopped earlier in 51% (28 patients) the reason was
progression of disease, in 17 patients (30%) excessive
toxicity and in 5 patients (10%) the refusion of ongoing
treatment. In arm B, 4 patients did not start CDDP
treatment, 2 because of early progression and 2 received
radiotherapy only by institutional choice.

The irradiation given in a split-course manner was
very well tolerated. In the radiotherapy-alone arm (A),
only 1% haematological toxicity was observed and no
WHO grade 3 and 4 toxicity was reported for nausea/
vomiting, diarrhoea, and respiratory, skin, mucosae and
fever toxicities. In the combined treatment arm (B), 6%
haematological 3—4 toxicity was observed, 3% renal
toxicity and 1% auditory toxicity. 3% of the patients
suffered oesophagitis. Nausea and vomiting (WHO
grade >3) was seen in 12% of the patients of this
group, despite the use of antiemetics. No cardiac,
respiratory or neurological toxicity was encountered in
any of the two treatment arms (Table 2).

3.1. Survival analysis

An inbalance was observed in the clinical stage at
entry, ie there were less patients in the T, category and
more in the Tj category in the experimental arm than in
the control arm. As a consequence, this important
prognostic factor had a favourable impact on survival
for the control arm. Therefore, in addition to the
unstratified Log-rank test, we also quantified the differ-
ence between the treatment, considering a retrospective
stratification for the clinical stage. This avoids the dilu-
tion of the treatment effect that occurs because of this
inbalance.

Except for | patient lost to follow-up after 9 months
in arm A, all patients were followed untill death (102/
111 in arm A and 104/110 in arm B) for more than 4
years. The main cause of death was malignancy with
local or distant progression. Based on an intent-to-treat
analysis, the different time-to-event endpoints are
reported in Table 3. The median overall survival and the
95% confidence interval (CI) was 7.9 (CI 7.3-9.4)
months in arm A and 9.6 (CI 8-13.5) months in arm B.
The median PFS was 5.0 (CI 4.6-5.7) versus 6.9 (CI 5.3—
8.7) months and the median time to local progression
was 6.2 (CI 5.1-7.6) versus 10.9 (CI 8.1-15.5) months in
arms A and B, respectively. The unstratified Log-rank
test ignoring the possible bias introduced by the imbal-
ance at entry for clinical stage showed no significant
difference for overall survival (P=0.173), a borderline
significant difference in favour of the combination arm
(B) for PFS (P=0.067) and a significant difference in
favour of the combination arm (B) for time to local pro-
gression (P =0.023) and time to progression (P =0.042).

Considering the retrospective stratification for clinical
stage at entry, the difference is borderline significant for
overall survival (P=0.048) and significant with respect
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Table 2

Toxicity and side-effects according to the World Health Organization
(WHO) scale (eligible patients who started their treatment, =101 in
R and 100 in RC)

Radiotherapy (R)  Radiotherapy
+CDDP (RC)
n (%) n (%)
Haematological toxicity
Haemoglobin
0 81 (80) 46 (46)
1 2(2) 28 (28)
2 0 22 (22)
3 0 3(3)
Unknown 18 (18) 1(1)
WBC
0 80 (79) 46 (46)
1 2(2) 28 (28)
2 0 21 (21)
3 0 4 (4)
4 1 (1) 0
Unknown 18 (18) 1(1)
Platelets
0 84 (83) 93 (93)
1 0 44
2 0 2(2)
Unknown 17 (17) 1(D)
Any haematological toxicity
0 79 (78) 27 (27)
1 4 (4) 33 (33)
2 0 33 (33)
3 0 6 (6)
4 1 (1) 0
Unknown 17 (17) (D)
Non-haematological toxicity
Bilirubin Not documented
0 90 (90)
1 303)
Unknown 7(7)
Urea Not documented
0 85 (85)
1 10 (10)
Unknown 505
Creatinine Not documented
0 87 (87)
1 8 (8)
2 1(1)
Unknown 4 4)
Nausea/vomiting
0 81 (80) 49 (49)
1 3(3) 26 (26)
2 0 12 (12)
3 0 11 (11)
4 0 1(1)
Unknown 17 (17) 1(1)
Anorexia Not documented
0 63 (63)
1 19 (19)
2 11 (11
3 2(2)
Unknown 5(5)
Renal Not documented
0 87 (87)
1 44
2 44
3 303)
Unknown 2(2)

WBC, white blood cells.

to PFS (P=0.028), time to local progression (P=0.018)
and to time to progression (P=0.031). The combination
of radiotherapy and CDDP reduced the instantaneous
rate of death by 24% and the instantaneous rate of local
progression by 33%.

In each treatment arm, 24% of the patients who had
local progression had simultaneous distant metastases,
18 in arm A and 16 in arm B. 10% of the patients of
arm A and 12% in arm B had distant progression
without local recurrence.

The overall survival, the time to first progression and
the time to local progression curves for all randomised
patients are presented in Figs. 2—4, respectively. The 1
and 2 year overall survival were respectively 29% (CI
21-37%) and 15% (CI 8-22%) in the radiotherapy arm
(A) and 45% (CI 36-54%) and 20% (CI 13-27%) in
the CDDP-radiotherapy arm (B), and thereafter the
survival curves became similar. The 1 and 2 year PFS

n O
111 102 RTX alone ——
110 104 RTX + CDDP ——--

% Probability
w
o
1

Time (years)

n of patients at risk:

11 32 16 13
110 50 22 10

RTX alone
RTX + CDDP

Fig. 2. Overall survival (O = observed number of events and n=num-
ber of patients at risk at time 0).

n O
111 104 RTX alone ——
110 104 RTX + CDDP —---

% Probability

Time (years)

n of patients at risk:

11 18 10 8
110 34 14 9

RTX alone
RTX + CDDP

Fig. 3. Time to first progression (O = observed number of events and
n=number of patients at risk at time 0).
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n O
111 76 RTXalone ——
110 67 RTX+ CDDP —---

2
T 601
38
S 50 4
o J
2 40
30 1 L
20 A
10 4
0 1 2 3 4
Time (years)
n of patients at risk:
1 19 10 8 RTX alone
110 37 14 9 RTX + CDDP

Fig. 4. Time to local progression (O = observed number of events and
n=number of patients at risk at time 0).

(95% CI) were respectively 16% (CI 9-23%) and 9%
(CI 4-14%) in the radiotherapy arm (A) and 31% (CI
22-40%) and 13% (CI 6-19%) in the CDDP-radio-
therapy arm (B); thereafter, the curves again became
similar. Approximately 9% of the patients lived longer
than 4 years.

All these results were more significant when we
restricted the analyses to the eligible patients only
(Table 4).

For all patients as well as for those that were eligible,
only weight loss and T-classification remained impor-
tant prognostic factors. A weight loss of more than 10%
or a worse clinical stage significantly decreased the
overall survival.

Table 3

4. Discussion

CDDP is a common component of combination
chemotherapy for squamous cell carcinoma of the
oesophagus, although it is not known whether CDDP is
really an essential component of combination chemo-
therapy for oesophageal cancer [7,8]. CDDP-containing
combinations may, however, give a response rate of
almost 50%. In these combinations toxic effects are
considerable, and although tolerable, these effects may
have a very negative effect on the remaining months of
the patient’s life. CDDP as a single agent is not gen-
erally used. In small series, the response rate is 24% or
even higher, but in larger, randomised studies, the
response rate is less than 20% [7-10]. The same holds
true for a local treatment such as radiotherapy, when
combined or not with chemotherapy.

There are only few studies investigating the combined
effect of CDDP and radiotherapy, although it is well
known from animal studies that there is a synergistic
effect of the combination [11,12]. In a phase II study,
Kolari¢ and colleagues found a response rate of 56% in
locoregionally advanced squamous cell carcinomas [13].

For this study, a split course irradiation schedule was
chosen in an attempt to optimise the effect of irradiation
and with a high fraction dose (4 Gy) over 5 days in
order to decrease the burden to the patient. The theo-
retical advantage is that the patients may recover during
the rest period and that the remaining tumour would
become more susceptible to radiation damage due to
reoxygenation [2]. The combination of radiotherapy in
split courses and CDDP as it was given in this protocol
with a free interval of 2 weeks was generally well toler-
ated, without severe side-effects and deaths due to
treatment. Particularly in the radiotherapy alone group,

Time-to-event comparisons: all patients, n=111 in radiotherapy alone (R) and »=110 in radiotherapy + CDDP (RC)

End-point No. of Median time Unstratified Unstratified Cox’s Reg. M. Strat. Cox’s Reg. M. Strat.
events (95% CI) (months) HR (95% CI) Log-rank P value for clinical stage for clinical stage
HR (95% CI) P value
Overall survival
R 102 7.9 (7.3-9.4) 1.0 1.0
RC 104 9.6 (8-13.5) 0.83 (0.63-1.09) 0.173 0.76 (0.57-1.0) 0.048
Progression-free survival (PFS)
R® 104 5.0 (4.6-5.7) 1.0 1.0
RC 104 6.9 (5.3-8.7) 0.78 (0.59-1.02) 0.067 0.73 (0.55-0.97) 0.028
Time to local progression
R? 76 6.2 (5.1-7.6) 1.0 1.0
RC 67 10.9 (8.1-15.5) 0.68 (0.49-0.95) 0.023 0.67 (0.48-0.93) 0.018
Time to progression
R? 86 5.3 (4.8-6.8) 1.0 1.0
RC 81 8.1 (6.1-11.7) 0.73 (0.54-0.99) 0.042 0.71 (0.52-0.97) 0.031

CDDP, cisplatin; HR, hazard ratio; CI, confidence interval; Cox’s Reg. M. Strat., Cox’s Regression Model Stratified for chemical stage.

4 Reference group.
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Table 4

Time-to-event comparisons: eligible patients, n=101 in radiotherapy alone (R) and n=102 in radiotherapy + CDDP (RC)

End-point No. of  Median time
events (range) (months)

Unstratified
HR (95% CI)

Unstratified
Log-rank P value

Cox’s Reg. M. Strat.
for clinical stage

Cox’s Reg. M. Strat.
for clinical stage

HR (95% CI) P value

Overall survival

R 93 7.8 (6.7-9.5) 1.0 1.0

RC 96 9.8 (8.2-13.5) 0.81 (0.61-1.08)  0.147 0.7 (0.52-0.93) 0.015
Progression-free survival

R® 95 5.0 (4.5-6.1) 1.0 1.0

RC 96 7.0 (5.4-8.7) 0.75 (0.57-1.01)  0.055 0.68 (0.5-0.91) 0.009
Time to local progression

R? 72 5.9 (5.1-7.6) 1.0 1.0

RC 65 10.4 (7.6-15.4) 0.66 (0.47-0.92)  0.016 0.61 (0.43-0.87) 0.005
Time to progression

R® 79 5.4 (4.8-7.1) 1.0 1.0

RC 77 8.1 (6.1-11.3) 0.72 (0.53-1.0) 0.047 0.67 (0.48-0.92) 0.014

HR, hazard ratio; CI, confidence interval; CDDP, cisplatin; Cox’s Reg. M. Strat., Cox’s Regression Model Stratified for chemical stage.

@ Reference group.

no severe side-effects were found. In the combined
group, only 6% of the patients had grade 3-4 haema-
tological toxicities and 3% had renal toxicities.

Generally, CDDP alone is very well tolerated as was
also shown by Bleiberg and colleagues in a recent study
on patients with oesophageal cancer [10]. Thus, the
combination of CDDP and irradiation only causes
increased haematological toxicities, which is to be
expected. The combination with CDDP possibly resul-
ted in a synergistic effect which was needed for local
control of the primary tumour. Indicative of this, find-
ing the local effect was significantly better in the com-
bined treatment group. We are not sure whether the
split-course irradiation is superior to a closed series of
irradiation. In studies on head and neck cancer, the
split-course schedules have failed to increase the com-
plete response rate [2]. Thus, the theoretical advantage
of split-course irradiation on the tumour itself may not
have the expected effect in the patient.

However, what we learnt is that this mode of treat-
ment is very well tolerated and had a good local effect.
Although the survival of both groups did not show sig-
nificant differences, there is a strong suggestion that the
combination of CDDP and radiotherapy is more effec-
tive than radiotherapy alone. Almost half of the patients
(45%) were still alive after the first year in the combi-
nation-treatment group, while only approximately 30%
were alive in the radiotherapy alone group. This also
means that effective local control has a positive influ-
ence on survival in some patients, presumably the
patients with limited local disease. The eventual effect of
improving the PFS without lengthening the overall sur-
vival can mainly be attributed to better local control of
the disease, which at the same time has a high impact on
the quality of life.

Bleiberg and colleagues found a median time to pro-
gression of 18 weeks in advanced squamous cell carci-
nomas of the oesophagus with CDDP alone [10]. The
median duration of survival was 28 weeks. In our study,
in arm B the median time to first progression in the
combined treatment group was 6.9 months (=29.9
weeks) and to first local progression 10.9 months
(=47.2 weeks). The median overall survival was 9.6
months (=41.6 weeks). These differences are consider-
able particularly with respect to local control and may
be explained by the synergistic effect of the combination
of CDDP and irradiation on the local control.

In the combined treatment arm of our study, the
chemotherapy was given sequentially 3-4 days before
the irradiation. Recently the long-term follow-up results
of the Radiation Therapy Oncology Group (RTOG 85-
01) have been published [14]. In that trial, patients were
randomised to radiotherapy alone (64 Gy, 6.4 weeks) or
concurrent radiotherapy (50 Gy, 5 weeks) and combi-
nation chemotherapy (CDDP and 5-fluorouracil). This
concurrent chemoradiotherapy resulted in a sig-
nificantly increased overall survival compared with
radiotherapy alone. There were no causes of death 5
years posttreatment. The expected 10 year survival rate
in the combined group was even as high as 20%.
Although in our study we claim some synergistic effect
of the sequential combination, the RTOG 85-01 study
proved clearly that concurrent chemoradiotherapy is
superior to other regimens, and that the combination of
CDDP and 5-fluorouracil has a more systemic effect
than CDDP alone.

The effect on survival in our study, which was the
primary end-point of the trial, was only significant after
adjusting for the imbalance in the T-categories and even
then it was of borderline significance. We should also
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take into account that the trial was stopped early due to
the lack of recruitment of patients. The power of the
trial to detect an increase in the median survival of 33%
as originally planned with the observed number of
deaths is rather low: 53% for a two-sided test [15]. This
also implies that other variables such as prognostic fac-
tors could not reach significant levels because of the
small numbers. The only major prognostic factor which
could be evaluated was weight loss before treatment.
This confirms the findings regarding weight loss in earl-
ier studies on oesophageal cancer [10,16]. However, the
results in this study must be interpreted with caution
due to the lack of statistical power as a result of the low
rate of accrual. In fact, this will mean that in cases of
severe weight loss (>10%), the therapy should be
directed more at the local tumour than at general sur-
vival. This will give a better quality of life for this
patient group. This study demonstrates a clear effect of
the combined treatment for local control and we conclude
that the use of the combined treatment in this group of
patients is to be preferred to radiotherapy alone.
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