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Neoadjuvant chemotherapy in the management of
resectable oesophageal cancer

Medical Research Council Oesophageal Cancer Working Party.
Surgical resection with or without preoperative chemotherapy in
oesophageal cancer: A randomised controlled trial. Lancet
2002;359: 1727-33.

SUMMARY
This multicentre European study aimed to assess the effects of
preoperative chemotherapy on survival, dysphagia and performance
status in a group of patients with oesophageal cancer who hoped to
achieve cure through surgical resection. The study design had a
power of 90% to detect an increase in 2-year survival from 20% to
30%. A total of 802 patients with a resectable oesophageal cancer of
any cell type and who had not received any treatment were included
in the study. These patients were randomly allocated to one of the
two groups: (i) chemotherapy followed by surgery (CS group;
n=400), or (ii) surgery alone (S group; n=402). The chemotherapy
schedule comprised two 4-day cycles, given at a gap of 3 weeks, of
cisplatin 80 mg/m- by infusion over 4 hours along with 5-fluoro-
uracil 1000 mg/m' by continuous infusion for 4 days. Clinicians
could choose to give preoperative radiotherapy to their patients,
irrespective of the randomization, according to a prescribed sche-
dule. (In each group 9% received preoperative radiotherapy.) The
World Health Organization (WHO) performance status was 0 or 1in
97% of the CS and 96% of the S groups. Two-thirds of the patients
in both groups had adenocarcinomas. The age and gender of the
patients and the site of tumour were evenly distributed between the
groups. The tumours were located in the upper third in 1%, middle
third in 25%, lower third in 64% and at the cardia inlO%. There were
more patients with no dysphagia in the CS group (n=60; 16%) than
in the S group (n=48; 13%). The primary outcome measure was
survival time and the analysis was by intention to treat. The
secondary outcome measures were the effect of treatment on dysph-
agia and performance status.

Data pertaining to all recruited patients were available for
analysis at the end of the study. Resection was microscopically
complete in 233 (60%) of the 390 patients in the CS group and 215
(54%) of 397 in the S group (p<O.OOOI).Postoperative complica-
tions were reported in 41% of the CS and 42% of the S group. The
overall survival was better in the CS group (hazard ratio: 0.79; 95%
CI: 0.67-0.93, p=0.004). The median survival was 16.8 months in
the CS compared with 13.3 months in the S group (difference 3.5
months; 95% CI: 30-196 days), and 2-year survivals were 43% and
34% (difference 9%; CI: 3-14). The researchers concluded that two
cycles of preoperative cisplatin and fluorouracil improved both
disease-free and overall survival without additional serious adverse
events in the treatment of patients with resectable oesophageal
cancer.

COMMENT
More than 75% of the patients with oesophageal cancer in the
West have locally advanced disease (stages lIB and III) and single
modality therapy gives poor survi val rates «20%-30% at 2 years)
with high rates of locoregional and distant failure. This has
provided an impetus for the evaluation of preoperative chemo-

therapy and other combined modality treatment options in patients
with resectable oesophageal cancer. 1-4 Further, to assess preopera-
tive chemotherapy in the management of oesophageal cancer, few
large studies (only one large randomized controlled study apart
from the study under discussion) have been published which
include a sufficiently large number of patients with oesophageal
adenocarcinoma." In the West, with the rising incidence of
oesophageal adenocarcinoma and tumours of the gastro-oesoph-
ageal junction, such a study aptly addresses the current require-
ments.>' The evidence so far does not clearly suggest a winning
combination in this battle against oesophageal cancer, hence such
large, randomized, controlled, multicentre trials are necessary."
Trials exploring combined modality treatment arms incorporating
preoperative chemotherapy and concurrent radiotherapy have also
failed to convincingly demonstrate a benefit in long term survival
when compared to surgery alone.v' It has also become apparent
that the increased toxicity of such therapy may contribute to the
overall morbidity and mortality of a surgical procedure which is
fraught with complications and a high mortality. 6.7 One such trial
had to be prematurely aborted for this reason." Under the circum-
stances, the MRC Working Party appropriately aimed to reinves-
tigate whether (i) preoperative chemotherapy lengthens survival,
and (ii) affects dysphagia and performance status when compared
to surgery alone.

The trialists made considerable efforts to eliminate bias while
randomizing the patients. However, the criteria for selection of
patients for the trial have not been clearly outlined. No mention has
been made about the resectability criteria apart from the fact that
patients with stage IV disease were excluded. Also, no attempt has
been made to stage the patients either preoperatively or postopera-
tively. Though the preoperative chemotherapy schedule has been
elaborated in detail, no attempt has been made to standardize the
surgical intervention and technique over the 31 participating
centres. Each centre was allowed to perform the oesophageal
resection as per their choice and experience. This can alter the
surgical results and falsely minimize the importance of surgery as
an integral component of the combined modality therapy. One
cannot expect chemotherapy, howsoever potent it may be, to cover
up the results of inadequate surgery! The Working Party's inten-
tion to design a 'pragmatic' trial, though laudable, has allowed
these aberrances to creep in.

Though the randomization has been balanced and the trialists
have managed to avoid a selection bias, the study is silent on the
results of patients managed at the less experienced centres « 10
cases) and whether this may have led to poorer results in the S
group. Asis clear from previous studies, oesophageal surgery is
associated with a considerable learning curve and poorer results
are to be expected at centres which manage such patients infre-
quently .9,10 It is also plausible that despite randomization, patients
in the CS group were treated predominantly at centres with more
experience, thus contributing to better results in this group. There
were 24 centres contributing <10 cases each to the trial and 17
centres contributing> 10 cases each. Assuming a mean of 5 cases
per centre, at least 120 cases would have been managed in less
experienced centres, which is a considerable number with a
potential to influence the overall results.

The patients were well matched as far as the performance status
was concerned. The CS group had more patients without dysph-
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agia (60 v. 48), meaning thereby that the proportion of early
oesophageal cancer patients was slightly higher in the CS group
(statistical significance not mentioned). The number of evaluable
patients in the two groups, CS and S, were 400 and 402, respec-
tively. In the CS group, treatment protocol violation occurred in 38
patients (9.5%) compared to 13 patients (3.2%) in the S group.
Further, there were missing data and details in 18 (4.5%) patients
of the CS group compared to 3 (0.75%) in the S group. Since the
analysis was on an intention-to-treat basis, this protocol violation
was also taken into account and did not adversely affect the overall
results. Use of radiotherapy did not confound the study since an
equal proportion of patients in both groups received preoperati ve
radiotherapy. Analysis of the data after exclusion of patients who
received radiotherapy also did not alter the results.

The other salient feature of the study was that the chemotherapy
was by and large well tolerated. Overall, 96% of the patients in the
CS group received chemotherapy, of whom 6% received only 1
cycle. The major adverse effects of chemotherapy were neutrope-
nia and mucositis/mouth ulcers but rarely were they the main
reason for its discontinuation. The former was the most frequent
cause of dose reduction or delay in completing the scheduled
chemotherapy. Progression of disease, intercurrent disease and
patient refusal/death were the most frequent reasons fornot giving
chemotherapy or stopping it after 1 cycle.

The patients who underwent surgery were 92% and 97% of
those in the CS and S groups, respectively. Death while waiting for
surgery occurred more often in the CS group where 13 (3%)
patients died as compared to only 2 «1 %) in the S group. Surgery
was not offered to 3% of cases in both groups because of
unresectability. At surgery, the tumour was found to be unresectable
in 5% ofthe CS group and 14% ofthe S group, a difference which
was statistically significant. Resection was macroscopically and
microscopically complete in more CS than S group patients
(p<O.OOOl).The postoperative mortality in both the groups was
similar at 10%. The morbidity rates were also similar. Pathologi-
cally, in the CS patients tumours were smaller (p=O.OOOI),ex-
tended less frequently into the surrounding tissue, and showed
less lymph node involvement (p=0.009) than tumours in the S
group. The patients in the S group were more likely to have
involved subcarinal nodes but lymph node positivity at other sites
was similar between the two groups. There was no difference in
the positivity rates of the lateral, proximal or distal resection
margins of the tumour between the two groups.

It is noteworthy that on follow up the nature of first failure
differed significantly in the two groups only with regard to the
proportion of cases with residual or unresectable disease (CS:
14% v. S: 26%). There were no differences in the rates of delayed
local recurrence (8%) and distant metastases (39% v. 35%).
Detailed evaluation of the pathological data indicates that the
improvement of survival in the CS group was mainly due to the
increased resectability rate and downstaging of the tumour with a
lower incidence of lymph nodal metastases. There was no visible
impact of combined modality treatment with regard to the inci-
dence of local or distant failure. Complete pathological response
to chemotherapy was low at 4%. Though there is evidence from
other studies that patients with complete pathological response
following chemotherapy 11.12 or chemoradiotherapy-" have a pro-
longed survival following surgery, this number is too small to
explain the overall better results in the CS group.

The methods used for statistical analysis were appropriate.
Since the sample size was adequate in terms of the primary
outcome measure the risk of alpha error was minimized. The
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working party's conclusion that preoperative chemotherapy is
able to decrease the risk of long term death (at 2 years), signifi-
cantly prolong disease-free and 2-yearoverall survivalis therefore
valid. However, with regard to the secondary outcome measures
the data have been hampered by incomplete information in both
the groups. One observation which the trialists did not comment
upon was the apparently worse performance status observed in the
CS patients alive at I year after treatment (24% v. 17% for the S
group). In oesophageal cancer, survival alone should not be the
issue and due importance must be given to quality-of-life assess-
ment following multimodality treatment. Towards that end a
worsening performance status is likely to adversely influence the
quality-of-life and may in fact detract from the survival benefit
otherwise obtained. The lack of quality-of-life outcome measures
is one limitation of this study.

Till date, 9 randomized controlled trials have been published
(including this one) comparing preoperative chemotherapy with
surgery alone in resectable oesophageal cancer. 1.2 In four trials,
including the large multicentric Intergroup trial from the USA,5 no
improvement in survival was demonstrable. The chemotherapy
regimens used have been largely similar with cisplatinum and
fluorouracil used in all the studies. Three studies demonstrated an
improvement in survival with hazard ratios for death varying
between 0.69 and 0.89 in favour ofthe preoperative chemotherapy
group. However, the total number of patients in these trials was
only 323 and included mainly squamous cell oesophageal cancers.
The Intergroup trial' had 440 patients eligible after randomization
with a similar proportion of adenocarcinoma and epidermoid
carcinoma cases as in the study under discussion. In that trial, 3
cycles of chemotherapy were planned before surgery and 2 further
cycles after curative surgery in the CS group. Only 71% of the
enrolled patients were actually able to complete the scheduled
chemotherapy (all three cycles). It is therefore prudent to believe
that the lack of any beneficial effect of preoperative chemotherapy
in'the Intergroup trial was probably due to a higher toxicity of the
regimen which nullified the effect of the large individual and total
doses given. Therefore, the present trial has managed to lend
considerable weight to swing the balance in favour of preoperative
chemotherapy in resectable oesophageal cancer, despite its limi-
tations.

The trial has certainly established a practical, well tolerated
and beneficial chemotherapy regimen for use in the neoadjuvant
setting. The quest for better chemotherapy regimens is ongoing
with paclitaxel-based chemotherapy regimens with or without
concurrent radiotherapy as the response rates have been shown to
be higher (about 60%) with higher rates of complete pathological
response in phase II trials. 13.14 Future research needs to focus on
identifying effective, less toxic regimens with an ability to achieve
better long term systemic control, and identifying patient subsets
who will respond to chemotherapy 15.16 as well as to determine the
survival benefit, if any, in combination with radical oesophagectomy
incorporating at least a 2-field lymphadenectomy.'? An attempt
also needs to be made to incorporate quality-of-life indices in
future studies. Until such answers are available the practice of
evidence-based medicine in the field of oesophageal cancer will
remain an unfulfilled dream.
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Zinc supplementation: Time for public health
intervention

Brown KH, Peerson JM, Rivera J, Allen LH. (Program in Interna-
tional Nutrition and the Department of Nutrition, University of
California, Davis, USA; Centro de Nutricion y Salud, Instituto de
Salud Publica, Cuernavaca, Morelos, Mexico). Effect of supple-
mental zinc on the growth and serum zinc concentrations of
prepubertal children: A meta-analysis of randomized controlled
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SUMMARY
This meta-analysis provides robust information on the effect of
supplemental zinc on growth (height, weight and weight-for-height
index) and serum zinc concentrations in prepubertal children. The
authors scrutinized more than 400 articles and, of these, 33 studies
(1976-2001) were included in the final analysis. The inclusion and
exclusion criteria were explicitly defined and this ensured uniform
methodological quality of the studies. These 33 studies were ran-
domized, placebo-controlled intervention trials of zinc supplemen-
tation in children <12 years of age. The trials on premature infants,
hospitalized subjects, children with chronic diseases or with <8
weeks of supplementation were excluded. The data on growth and
serum zinc levels were converted to effect sizes that were calculated
as the difference between the means of the zinc and the control
groups divided by their pooled SD. The overall effect size for each
outcome was estimated from the random-effects model, and random-
effects meta-regression analyses were carried out. Moreover, formal
analyses were done to detect publication bias (file-drawer problem:
negative studies are less likely to be published and thus published
literature will have a positive bias in favour of the intervention) by
assessing correlation between effect sizes and sample sizes. This
was further explored by calculating the hypothetical number of non-
significant studies that would be required to neutralize any signifi-
cant finding from the current analysis. Eventually, the data sets
provided information from 2945 children with most of the studies
having <100 subjects. The studies originated from all parts of the
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world including 8 from Asia. The average dose of elemental zinc
supplement was 1-20 mg/day and the duration of supplementation
lasted from 8 weeks to 15 months. The results showed highly
significant positive responses in height and weight increments with
effect sizes of 0.35 (95% CI: 0.189--0.511) and 0.309 (95% CI: 0.178-
0.439). Zinc supplementation caused a large increase in serum zinc
levels with an effect size of 0.820. The growth response was more
pronounced in children who were lagging behind at enrolment.

COMMENT
Malnutrition increases morbidity and mortality in all settings.
Moreover, it has profound adverse effects on physical growth and
development in children. It is likely that some of the deleterious
effects of malnutrition stem from specific micronutrient deficien-
cies, e.g. iron, iodine, zinc, selenium and a host of vitamin
deficiency states. Micronutrient deficiency is a serious public
health concern in most developing countries. While the problems
of iron and vitamin A deficiency, and iodine deficiency disorders
have been highlighted till recently, attention is now being focused
on other micronutrients such as zinc. 1.2

Rauling discovered zinc as an essential trace element in 1869.
It is required for the metabolic activity of over 200 body enzymes
and is considered essential for cell division, synthesis of DNA and
proteins. It has an unquestionable role in gene expression. Though
at present our knowledge on optimal micronutrient levels for
genomic stability is scanty and disorganized, there is already
sufficient evidence to suggest that marginal deficiencies in folate,
vitamin B 12' niacin and zinc impact significantly on the sponta-
neous chromosome damage rate. This has far-reaching conse-
quences right from the peri conceptional period to ageing-related
states.' Studies have suggested that zinc plays a vital role in the
growth and development of children. It has been shown to reduce
the incidence and severity of common childhood infections.v' It
has a favourable impact on the host's immune response. Defi-
ciency of zinc during pregnancy has been linked to a higher
incidence of foetal malformations such as neural tube defects, and
it may lead to foetal resorption.'

Numerous studies have been published on the effect of zinc
supplementation in children. This study lends a strong argument


