9
B Mc MEd ic i “e BioM\éd Central

Research article

Neoadjuvant or adjuvant therapy for resectable esophageal cancer:
a systematic review and meta-analysis

Richard A Malthaner!, Rebecca KS Wong?, R Bryan Rumble*3, Lisa Zuraw3
and Members of the Gastrointestinal Cancer Disease Site Group of Cancer
Care Ontario's Program in Evidence-based Care.

Address: 'University of Western Ontario, London Health Sciences Centre Division of Thoracic Surgery and Surgical Oncology, London, Ontario,
Canada, 2Princess Margaret Hospital, University of Toronto, Toronto, Ontario, Canada and 3Department of Clinical Epidemiology & Biostatistics,
McMaster University, Hamilton, Ontario, Canada

Email: Richard A Malthaner - richard. malthaner@lhsc.on.ca; Rebecca KS Wong - rebecca.wong@rmp.uhn.on.ca; R
Bryan Rumble* - rumbleb@mcmaster.ca; Lisa Zuraw - rumble@mcmaster.ca; Members of the Gastrointestinal Cancer Disease Site Group of
Cancer Care Ontario's Program in Evidence-based Care. - rumbleb@mcmaster.ca

* Corresponding author

Published: 24 September 2004 Received: 13 November 2003
BMC Medicine 2004, 2:35  doi:10.1186/1741-7015-2-35 Accepted: 24 September 2004
This article is available from: http://www.biomedcentral.com/1741-7015/2/35

© 2004 Malthaner et al; licensee BioMed Central Ltd.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract

Background: Carcinoma of the esophagus is an aggressive malignancy with an increasing
incidence. Its virulence, in terms of symptoms and mortality, justifies a continued search for optimal
therapy. The large and growing number of patients affected, the high mortality rates, the worldwide
geographic variation in practice, and the large body of good quality research warrants a systematic
review with meta-analysis.

Methods: A systematic review and meta-analysis investigating the impact of neoadjuvant or
adjuvant therapy on resectable thoracic esophageal cancer to inform evidence-based practice was
produced.

MEDLINE, CANCERLIT, Cochrane Library, EMBASE, and abstracts from the American Society of
Clinical Oncology and the American Society for Therapeutic Radiology and Oncology were
searched for trial reports.

Included were randomized trials or meta-analyses of neoadjuvant or adjuvant treatments compared
with surgery alone or other treatments in patients with resectable thoracic esophageal cancer.
Outcomes of interest were survival, adverse effects, and quality of life. Either one- or three-year
mortality data were pooled and reported as relative risk ratios.

Results: Thirty-four randomized controlled trials and six meta-analyses were obtained and
grouped into |3 basic treatment approaches.

Single randomized controlled trials detected no differences in mortality between treatments for
the following comparisons:

- Preoperative radiotherapy versus postoperative radiotherapy.

- Preoperative and postoperative radiotherapy versus postoperative radiotherapy. Preoperative
and postoperative radiotherapy was associated with a significantly higher mortality rate.
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- Postoperative chemotherapy versus postoperative radiotherapy.

- Postoperative radiotherapy versus postoperative radiotherapy plus protein-bound polysaccharide
versus chemoradiation versus chemoradiation plus protein-bound polysaccharide.

Pooling one-year mortality detected no statistically significant differences in mortality between
treatments for the following comparisons:

- Preoperative radiotherapy compared with surgery alone (five randomized trials).

- Postoperative radiotherapy compared with surgery alone (five randomized trials).

- Preoperative chemotherapy versus surgery alone (six randomized trials).

- Preoperative and postoperative chemotherapy versus surgery alone (two randomized trials).
- Preoperative chemoradiation therapy versus surgery alone (six randomized trials).

Single randomized controlled trials detected differences in mortality between treatments for the
following comparison:

- Preoperative hyperthermia and chemoradiotherapy versus preoperative chemoradiotherapy in
favour of hyperthermia.

Pooling three-year mortality detected no statistically significant difference in mortality between
treatments for the following comparison:

- Postoperative chemotherapy compared with surgery alone (two randomized trials).

Pooling three-year mortality detected statistically significant differences between treatments for
the following comparisons:

- Preoperative chemoradiation therapy versus surgery alone (six randomized trials) in favour of
preoperative chemoradiation with surgery.

- Preoperative chemotherapy compared with preoperative radiotherapy (one randomized trial) in
favour of preoperative radiotherapy.

Conclusion: For adult patients with resectable thoracic esophageal cancer for whom surgery is
considered appropriate, surgery alone (i.e, without neoadjuvant or adjuvant therapy) is

http://www.biomedcentral.com/1741-7015/2/35

recommended as the standard practice.

Background

Carcinoma of the esophagus is an aggressive malignancy
that continues to kill more than 90% of people with the
disease within five years [1]. The incidence of adenocarci-
noma of the esophagus is rising faster than any other
malignancy [2]. In 2001, there were at least 1,450 deaths
due to esophageal cancer in Canada and many more peo-
ple suffered because of the disease [3]. Its virulence, in
terms of symptoms and mortality, justifies a continued
search for optimal therapy.

Surgical esophagectomy remains the preferred treatment
for clinically localized thoracic esophageal carcinoma
[1,4-6]. Two randomized trials comparing surgery alone
to radiation alone found surgery to be the better treatment
for resectable cancer [5,6]. Fok et al randomly assigned 39
patients to surgery and 35 patients to 45 to 53 Gy radia-
tion over four to five weeks [5]. The median survival time
and five-year survival rate for surgery were 21.6 months
and 16%, respectively, compared with 8.2 months and

7% for radiation (p < 0.05). Badwe et al compared 47 sur-
gical patients to 52 patients undergoing 50 Gy radiation in
28 fractions plus 15 Gy boost in 8 fractions or 15 Gy
brachytherapy [6]. Overall survival was better with surgery
(odds ratio [OR], 2.74; 95% confidence interval [CI], 1.51
to 4.98; log-rank p = 0.002). The swallowing status was
better in the surgery arm at six months after treatment (p
= 0.03). Survival data from these two trials were pooled.
The pooled results favoured surgery alone. There was no
statistical heterogeneity (X?=0.02, p = 0.9) and a 52% rel-
ative increase in the risk of death at three years with radi-
otherapy compared with surgery alone (relative risk ratio
[RR], 1.52; 95% CI, 1.23 to 1.86; p = 0.0007).

The failure of surgery alone is attributed to the systemic
nature of the disease at the time of presentation [7,8].
Early and effective systemic chemotherapy and local radi-
otherapy, directed at micro-metastases and added to sur-
gical resection, could lead to increased survival. Many
clinical trials have evaluated the role of adjuvant therapy,
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both preoperatively and postoperatively, with conflicting
results. Patients with cervical esophageal cancer are gener-
ally treated with chemoradiation, either preoperatively or
postoperatively, in an attempt to avoid a laryn-
goesophagectomy and preserve the larynx. Although the
majority of studies have been performed in squamous cell
carcinomas, adenocarcinomas were included in some
studies, but a distinction between the two histological
subtypes was not made in this guideline report because
previous studies have not consistently found that they
respond differently to chemotherapy or radiation [9-17].

The large and growing number of patients affected, the
high mortality rates, the geographic variation in practice,
and the large body of good quality research evidence war-
rants a systematic review with meta-analysis.

Methods

This systematic review was developed by the Practice
Guidelines Initiative (PGI) of Cancer Care Ontario's Pro-
gram in Evidence-based Care (PEBC). Evidence was
selected and reviewed by two members of the PGI's Gas-
trointestinal Cancer Disease Site Group (DSG) and two
methodologists. Members of the Gastrointestinal Cancer
DSG disclosed potential conflict of interest information.

This systematic review is a convenient and up-to-date
source of the best available evidence on neoadjuvant or
adjuvant therapy for resectable esophageal cancer. The
body of evidence in this systematic review is primarily
comprised of mature randomized controlled trial data; it
forms the basis of a clinical practice guideline developed
by the Gastrointestinal Cancer DSG published elsewhere
(18). This systematic review and companion practice
guideline are intended to promote evidence-based prac-
tice in Ontario, Canada. The PGI is editorially independ-
ent of Cancer Care Ontario and the Ontario Ministry of
Health and Long-Term Care.

Literature search strategy

The MEDLINE (1966 through October (week 2) 2003),
CANCERLIT (1983 to October 2001), Cochrane Library
(2003, Issue 3), and EMBASE (to week 40, 2003) data-
bases were searched with no language restrictions.
"Esophageal neoplasms" (Medical subject heading
(MeSH)) was combined with "chemotherapy, adjuvant”
(MeSH), "radiotherapy, adjuvant" (MeSH), "immuno-
therapy, adjuvant” (MeSH), and each of the following
phrases used as text words: "preoperative”, "neoadju-
vant", "chemotherapy", "radiotherapy”, "radiation ther-
apy", "irradiation", "immunotherapy",
"chemoradiotherapy”, "chemoradiation", and "hyper-
thermia". These terms were then combined with the
search terms for the following study designs or publica-
tion types: practice guidelines, meta-analyses, and rand-
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omized controlled trials. Additionally, the conference
proceedings of the 1997 to 2003 annual meetings of the
American Society of Clinical Oncology (ASCO) and the
1999 to 2002 annual meetings of the American Society for
Therapeutic Radiology and Oncology (ASTRO) were
searched for reports of new or ongoing trials. Relevant
articles and abstracts were reviewed, and the reference lists
from these sources were searched for additional trials.
This formal search was supplemented with published
abstracts from thoracic surgery and oncology conferences,
conversations with colleagues and experts in the field, and
a review of textbooks related to esophageal oncology.

Study selection criteria

Articles were included in this systematic review if they
were fully published reports, abstracts, or meta-analyses
of randomized controlled trials (RCT) of neoadjuvant or
adjuvant treatments compared with surgery alone or sur-
gery plus another treatment in patients with resectable
and operable thoracic esophageal cancer. Data on survival
had to be reported. Other outcomes of interest were
adverse effects and quality of life. Reports of carcinomas
located in the cervical esophagus were excluded.

Synthesizing the evidence

Because diverse treatment strategies were evaluated, the
eligible studies were grouped into 13 basic treatment
approaches (Table 1), and each group was examined sep-
arately. Pooling was conducted using one-year mortality
data for all meta-analyses except for the comparison of
post-operative chemotherapy versus surgery alone, which
was pooled at three years. Any time point selected for
meta-analyses must be clinically credible and relevant but
not so far along the survival curve that wide confidence
intervals result from fewer patients contributing to the
estimate. Since time points prior to the median will gen-
erally ensure that there are sufficient data to be credible,
median survival times, weighted by the size of the treat-
ment arms, were calculated to determine the time point
for each meta-analysis as recommended in the literature
[19]. Studies that did not provide values for survival at the
time of pooling were not included in each meta-analysis,
although they were included in calculating the weighted
median survival time, if values for median survival were
provided. All pooling was performed with Review Man-
ager 4.2.1, available through the Cochrane Collaboration
[Review Manager (RevMan) [Computer program]. Ver-
sion 4.2 for Windows. Oxford, England: The Cochrane
Collaboration, 2003]. Pooled results were expressed as
mortality RR with 95% CI using the random effects
model. An RR less than 1.0 favours neoadjuvant or adju-
vant treatment, and an RR greater than 1.0 favours surgery
alone. All analyses were made based on the intent-to-treat
principle, except where only evaluable patient data were
available.
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Table I: Studies included in this systematic review.
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Treatment Approach

Number of Trials

Reference Numbers Summary of Results

Randomized Controlled Trials

Preoperative RT v. Surgery Alone

Postoperative RT v. Surgery Alone

Preoperative RT v. Postoperative RT

Preoperative RT + Postoperative RT v. Postoperative RT
Preoperative CT v. Surgery Alone

Preoperative + Postoperative CT v. Surgery Alone
Postoperative CT v. Surgery Alone

Preoperative CRT v. Surgery Alone

Postoperative CT v. Postoperative RT

Preoperative CT v. Preoperative RT

Preoperative CRT v. Preoperative RT

Postoperative Immunotherapy with RT or CRT v. RT or CRT
Preoperative Hyperthermia with CRT v. preoperative CRT
Meta-analyses

Preoperative RT v. Surgery Alone

Preoperative CT v. Surgery Alone

Preoperative CRT v. Surgery Alone

5%21-25¢ Table 2
5%27-29,47 Table 3
5 -
30
24,32-354,37,48
31,36

Table 4
Table 5
39-4|# Table 6
241,42-46,51-53% Table 7

56 -

241,57 -

58 -

59 -

60 -

—_—_— = N =0 W N — — h O

| 26 -
2 38,49,50 -
2 544,55 -

Note: CT indicates chemotherapy; CRT, chemoradiation; RT, radiotherapy; v., versus.

* The four-arm trial by Fok et al [5] contributed to three comparisons.

T The four-arm trial by Nygaard et al [24] contributed to four comparisons.

I Reports published in abstract form only [35,41,51,53,54].

Potential sources of heterogeneity and sensitivity analysis
Heterogeneity of study results was assessed using a visual
plot of the outcomes and by calculating the X2 (Chi-
square) statistic using a planned cut-off for significance of
p < 0.05. Potential sources of heterogeneity were postu-
lated a priori and included study quality assessed with the
Jadad scale [20] (>2 versus <2), full article publication ver-
sus abstract publication, squamous cell versus adenocarci-
noma, type of chemotherapy (cisplatin-containing versus
others), type of surgery (transthoracic versus transhiatal),
and radiotherapy dose (BED>48 versus BED<48). To facil-
itate comparison across trials, radiotherapy dose was con-
verted to biological equivalent dose (same as biological
effective dose) using the equation BED = nd (1+d/o/B),
where n = number of fractions, d = dose per fraction, and
it is assumed that o/p = 10 for tumour effect. Due to lim-
itations inherent with this model, no allowances can be
made for any time gaps in split-course treatments. These
factors were used to explore any significant heterogeneity
of results across the trials. The robustness of our conclu-
sions was examined through subsequent sensitivity analy-
ses using these factors. The sensitivity analysis results are
not detailed, as they would not change the conclusions.

Results

Literature search results

Thirty-four randomized controlled trials were obtained.
Of these, 30 were fully published reports [5,21-25,27-
34,36,37,39,40,42-48,52,56-60], and four were available

in abstract form only [35,41,51,53]. The four-arm trials by
Fok et al [5] and Nygaard et al [24] contributed to multi-
ple comparisons. Additionally, six meta-analyses were
obtained, five fully published [26,38,49,50,55] and one
abstract [54]. Literature search results appear in Table 1.

Outcomes

Preoperative radiotherapy and surgery versus surgery
alone

Six randomized trials of preoperative radiotherapy and
surgery versus surgery alone are presented in Table 2[5,21-
25]. The radiotherapy regimens varied, using low to mod-
erate doses ranging from 20 Gy in 10 fractions to 53 Gy in
20 fractions. Treatment was delivered between one to four
weeks prior to surgery. Quality-of-life assessments were
not conducted in any of the six trials. The Gastrointestinal
Cancer DSG pooled the five trials that reported one-year
mortality data [5,21,22,24,25] (Figure 1). No statistically
significant difference in the risk of mortality with preoper-
ative radiotherapy at one year compared with surgery
alone was detected (RR, 1.01; 95% CI, 0.88 to 1.16; p =
0.87). No statistical heterogeneity was detected (X2=3.61,
p = 0.46).

A published meta-analysis [26] using updated individual
patient data on 1147 patients from five trials [21-25]
detected a hazard ratio for death of 0.89 (95% CI, 0.78 to
1.01; p = 0.062) for preoperative radiotherapy compared
with surgery alone. This meta-analysis included addi-
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Table 2: Randomized trials of preoperative radiotherapy (RT) and surgery versus surgery alone.

Study, year Participants Number of Interventions Median Survival Rate (%) Adverse
[Reference] patients Survival Effects
(Months) (Number of
Patients)
I yr 2yr 3yr 4yr 5yr

Launois et al. 124 patients March 1973- 67 64 — 90 Gy preop 4.5 46 20 15 14 10 perioperative

1981 [21] June 1976 France, single RT + mortality was
centre, squamous cell esophagectomy 23% in both

groups.
versus versus versus versus
57 esophagectomy 8.2 (mean) 50 35 25 20 12
(left thoracotomy)
p = NS, but NR

Gignoux et al. 229 patients [dates not 115 33 Gy preop RT + 12.3 55 24 20 17 10 tracheosophageal

1987 [22] reported] EORTC, 8 esophagectomy fistula, 2;
centres, squamous cell, no bleeding, |;
cervical lesions, no esophagitis, |;
previous cancer, no respiratory
previous treatment. deaths, 6

versus versus versus versus versus
114 esophagectomy 12 (mean) 57 30 14 il 9 respiratory
deaths, 8
No difference in survival (p = 0.94), but RT may delay local recurrence

Wang et al. 206 patients June 1977- 104 40 Gy preop RT + NR - - - - 35 leaks, I;

1989 [23] May 1985 China, single esophagectomy perioperative
centre histology not deaths, 5
reported < 65 years age, <
8 cm length no metastases

versus versus versus versus versus
102 esophagectomy NR - - - - 30 leaks, 5;
perioperative
deaths, 5
No difference in survival (p > 0.05).

Nygaard* 1992 108 patients Jan 1983-Jan 58 35 Gy preop RT + 10 44 25 21 - - respiratory, 5;

[24] 1988 Scandinavia, multi esophagectomy leaks, 2;
centre squamous cell <75 postoperative
years of age, Karnofsky deaths, 4
score > 50, T1, T2, Nx, MO
> 21 cm from incisors

versus versus versus versus versus
50 esophagectomy 7 34 13 9 - - respiratory, 5;
leaks, 2;
postoperative
deaths, 5
No difference in survival (p = 0.08).

Arnott 1992 176 patients 1979-1983 90 20 Gy preop RT + 8 40 22 13 9 9 respiratory, 10;

[25] Scotland, single centre < esophagectomy postoperative
80 years, squamous cell deaths, 10
adenocarcinoma, distal 2/3
esophagus

versus versus versus versus versus
86 esophagectomy 8 40 28 23 21 17 respiratory, 5;
(lefc postoperative
thoracoabdominal) deaths, 8;
surgical, 2
No difference in survival (p = 0.40).

Fok* 1994 [5] 79 patients 19681981 40 24-53 Gy preopRT 11 42 34 24 10 10 respiratory, 20;
Hong Kong, single centre + esophagectomy postoperative
Squamous cell, middle 1/3 deaths, 12; leaks
esophagus I

versus versus versus versus versus

39 esophagectomy 22 58 36 24 16 16 respiratory, 15;
(right thoracotomy, postoperative
left neck, and deaths, 3; leaks, 7
abdomen)

No difference in survival.

*Patients randomized to four groups; data shown are for radiotherapy + surgery versus surgery alone.
Note: EORTC, European Organization for Research and Treatment of Cancer.

tional patients from the study by Wang et al. [23] with no
description of why these patients were excluded from the
published report of the trial (a total of 418 patients from
this study were included in the meta-analysis versus 206
included in the trial report). The trial by Fok et al. [5] was
not included in the published meta-analysis.

Postoperative radiotherapy and surgery versus surgery
alone

Five randomized trials of surgery and postoperative radio-
therapy compared with surgery alone are presented in
Table 3[5,27-29,47]. Although all studies specified the
absence of distant metastases as an inclusion criterion,
Zieren et al. [29] and Teniere et al. [28] included patients
with celiac node involvement (M1 disease). Fok et al. [27]
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Study Treatment Cortrol RR (random) Weight RR (random)

or sub-category N i 95% Cl % 95% Cl Year
Launois et al [21] 36/67 29/87 16.41 1.06 [0.75, 1.4%5] 1981
Gignoux et al [22] 52/118 49/114 zz.06 1.08 [0.79, 1.41] 1987
Nygaard et al [24] 3z/58 33/50 z0.11 0.84 [D.62, 1.1%3] 1992
Arnott [25] 54790 sz/86 32.58 0.9% (0.78, l.z&] 1992
Fiok [5] 23740 16/39 R 9.84 1.40 (0.88, z.22] 1994
Total (95% CI) 370 346 L 3 100.00 1.01 [0.88, 1.16]

Total events: 197 (Treatment), 179 (Control)
Test for heterogeneity: Chi* =361, df =4 (P=046), F=0%
Test for overall effect: Z =016 (P =0.87)

01 02

Favours treatment

Figure |

05 1 2 5 10
Favours control

Meta-analysis examining preoperative radiotherapy and surgery compared to surgery alone: mortality at one

year. Overall risk ratio = 1.01 (95% ClI, 0.88 to 1.16; p = 0.87)

included patients with positive margins and "a high
chance of residual tumour". In the trials by Fok et al.,
Zieren et al. and Xiao et al., radiotherapy was delivered
within six weeks postoperatively, while the trial by Teniere
et al. specified within three months. The radiotherapy
doses were higher than in the preoperative series. Of note,
Fok et al. employed hypofractionation schedules using
three fractions per week and 3.5 Gy per fraction to total
doses of 49 Gy for patients with negative margins and
52.5 Gy for those with positive margins.

Only Zieren et al. assessed quality of life. The results indi-
cated more rapid recovery of quality of life with surgery
alone compared with postoperative radiotherapy. Three
trials [28,29,47] demonstrated no significant difference in
survival while another [27] found significantly shorter
survival with postoperative radiotherapy and surgery
compared with surgery alone.

The Gastrointestinal Cancer DSG pooled the five trials
that reported one-year mortality data [5,27-29,47] (Figure

2). No significant difference in the risk of mortality with
postoperative radiotherapy and surgery at one year com-
pared with surgery alone was detected (RR, 1.23; 95% CI,
0.95to 1.59; p = 0.11). No significant statistical heteroge-
neity was detected (X2=7.53, p = 0.11). The rate of local
recurrence with radiotherapy was lower in three of the tri-
als [27,28,47], but two trials [27,28] noted this benefit
was achieved at the expense of increased morbidity.

Preoperative radiotherapy versus postoperative
radiotherapy

One randomized trial evaluated preoperative radiother-
apy versus postoperative radiotherapy with curative
esophagectomy as part of a four-arm study [5]. Patients in
this trial, performed between 1968 and 1981, received
from 24 to 53 Gy preoperatively (n = 40) or 45 to 53 Gy
postoperatively (n = 42). The median survival was 11
months for both groups. No difference in the survival rate
was detected, but there was increased morbidity with pre-
operative radiotherapy. Quality of life was not assessed in
this trial.

Study Treatment Cortrol RR (random) Weight RR (random)
or sub-category ni nM 95% Cl % 95% Cl Year
Fok et al[27] 43/665 23/68 — 22.658 1.87 [l1.29, 2.71] 1993
Teniere et al (28] 337102 327119 —— 20.64 1.z0 (0.80, 1.81] 19391
Fok [5] 2z/4z 16729 —1— 17.45 1.28 [0.79, Z.05] 1994
Zieren et al [29] 14/33 16735 e 14.94 0.93 [0.54, 1.59] 1995
Kiao et al [47] 46/220 58/275 —.— 24.32 0.99 [0.70, 1.40] 2003
Total (95% CI) 462 533 i 100.00 1.23 (0.95, 1.89]
Total events: 158 (Treatment), 145 (Control)
Test for heterogeneity: Chi* = 7.53, df =4 (P =0.11), F = 46.9%
Test for overall effect: Z=1.60(P =0.11)

01 02 05 1 2 5 10

Favours treatment

Figure 2

Favours control

Meta-analysis examining postoperative radiotherapy and surgery compared to surgery alone: mortality at one

year. Overall risk ratio = 1.23 (95% ClI, 0.95 to 1.59; p = 0.11)
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Table 3: Randomized trials of surgery and postoperative radiotherapy (RT) versus surgery alone.

Study, year Participants Number of Interventions Median Survival Rate (%) Adverse Effects
[Reference] patients Survival (Number of
(Months) Patients)
Iyr 2yr 3yr 4yr 5yr

Fok et al. 1993 130 patients July 1986-Dec 1989 65 esophagectomy + 87 34 18 16 16 - gastritis, 6; ulcer,

[27] Hong Kong, single centre 49-52.5 Gy postop 17; tracheo-
squamous cell adenocarcinoma RT esophageal
excluded leaks, respiratory fistulae, 1;
failure, poor performance, strictures, 6
metastases

versus versus versus versus versus
65 esophagectomy 152 65 25 21 16 - gastritis, 3; ulcer,
(Lewis-Tanner or I; tracheo-
transhiatal or sternal esophageal
split) fistulae, 0;
strictures, 6
Shorter survival with RT (p = 0.02). Better local control with RT
(p = 0.06) but with more complications.

Teniere et al. 221 patients Dec 1979-Dec 102 esophagectomy + 18 68 50 27 24 21 minor, 18; major,

1991 [28] 1985 France, multi centre 45-55 Gy postop 4; death, |
squamous cell distal 2/3 RT
esophagus

versus versus versus versus versus
19 esophagectomy 18 73 51 29 22 19 none reported
(transhiatal or right
thoracotomy with
stomach or colon
interposition)
No difference in survival (p-value not reported). Local or
regional recurrence was lower with RT (70% versus 85%, p-
value not reported).

Fok* 1994 [5] 79 patients 1968—-1981 Hong 42 esophagectomy (one || 48 17 17 12 10 respiratory 25;
Kong, single centre Squamous or two stage) + 45— postoperative
cell middle 1/3 esophagus 53 Gy postop RT deaths 3; leaks ||

versus versus versus versus versus
39 esophagectomy 22 58 36 24 16 16 respiratory 15;
(right thoracotomy, postoperative
left neck, and deaths 3; leaks 7
abdomen)
No difference in survival.

Zieren et al. 68 patients (did not accrue 33 esophagectomy + 14 57 29 22 - - tracheo-

1995 [29] entire sample size 68/160) June 55.8 Gy postop RT esophageal
1988-Dec 1991 Germany, single fistulae, 1; skin,
centre squamous cell excluded 18; strictures, 2
cervical location, metastases,
other cancers, previous
treatment

versus versus versus versus versus
35 esophagectomy 13 53 31 20 - - strictures, |
(transhiatal or right
thoracotomy with
stomach
interposition)
No difference in survival (p-value not reported).
Xiao et al. 495 patients 220 Midplane dose of NR - - - - 41 NR
2003 [47] 50-60 Gy in 25-30
fractions over 5-6
weeks
versus versus versus versus
275 Surgery alone NR - - - - 32

p = 0.4474

Note: NR, not reported.

*Patients randomized to four groups; data shown are for surgery + radiotherapy versus surgery alone.

Preoperative radiotherapy and postoperative
radiotherapy versus postoperative radiotherapy alone
lizuka et al. [30] reported a randomized trial of preopera-
tive and postoperative radiotherapy versus postoperative
radiotherapy alone in 364 Japanese patients. In an analy-
sis of 207 eligible patients (157 patients were excluded
because of the extent of disease or operative complica-
tions), preoperative and postoperative radiotherapy was
associated with a significantly higher mortality rate com-
pared with postoperative radiotherapy alone (median sur-
vival was 394 days versus 648 days; p = 0.0069). The
major postoperative complications were pneumonia
(13.5% versus 9.7%) and leakage (11.5% versus 9.7%).

Preoperative chemotherapy and surgery versus surgery
alone

Seven randomized trials of preoperative chemotherapy
and surgery versus surgery alone are presented in Table
4]24,32-35,37,48]. Of these seven RCTs, six were availa-
ble as fully published reports, and one was available as an
abstract only [35]. Quality of life was not assessed in any
of the trials. Additionally, three meta-analyses were
obtained [38,49,50].

The Gastrointestinal Cancer DSG pooled the available
data on preoperative chemotherapy with surgery versus
surgery alone [24,32-34,37,48] (Figure 3). No significant
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Table 4: Randomized trials of preoperative chemotherapy (CT) and surgery versus surgery alone.

Study, year Participants Number Interventions Median Survival Rate (%) Adverse Effects
[Reference] of patients Survival (Number of Patients)
(Months)
Iyr 2yr 3yr 4yr Syr
Nygaard* et al. 106 patients Jan 1983—Jan 1988 56 cisplatin 20 mg/m2 x 5 days 7 31 6 3 - - respiratory, 3; leaks, 3;
1992 [24] Scandinavia, multi centre squamous x 2 cycles bleomycin 10 mg/ postoperative deaths, 6;
cell <75 years of age Karnofsky m2x 5 days x 2 cycles + hematologic, I; alopecia, |
score > 50 T1, T2, Nx, MO > 21 cm esophagectomy
from incisors
versus versus versus versus versus
50 esophagectomy (laparotomy 7 34 13 9 - - respiratory, 5; leaks, 2;
and right thoracotomy) postoperative deaths, 5
No difference in survival (p-value not reported).
Schlag 1992 [32] 46 patients dates not reported 22 cisplatin 20 mg/m2 x 5 days 7.5 20 - - - - vomiting, | |; alopecia, 10;
Germany, single centre squamous x 3 cycles 5-fluorouracil | g/ fever, 2; bone marrow
cell < 68 years of age Karnofsky > m2x 5 days x 3 cycles + suppression, 5; renal, 2;
70 Stage I, 11, Il esophagectomy
versus versus versus versus versus
24 esophagectomy 5 32 - - - - not reported
(abdominothoracic or
thoracoabdominocervical
with gastric or colon
interposition)
No difference in survival (p = 0.91).
Maipang et al. 46 patients Aug 1988-Dec 1990 24 cisplatin 100 mg/m2 x | day 17 58 31 31 - - hematologic, |5; vomiting,
1994 [33] Thailand, single centre squamous % 2 cycles vinblastine 3 mg/ 15; alopecia, 14; hepatic,
cell < 75 years of age ECOG 1, 2. m2x 4 days x 2 cycles 3; lung, I; urologic, 8;
Stage |, II, Il distal 2/3 esophagus bleomycin 10 mg/m2 x 5 perioperative deaths, 4
days x 2 cycles +
esophagectomy
versus versus versus versus versus
22 esophagectomy 17 85 40 36 - - none reported
(laparotomy, right
thoracotomy with gastric or
colon interposition)
p = 0.186 Early survival better in surgery alone
group.
Law et al. 1997 147 patients Dec 1989—Jan 1995 74 cisplatin 100 mg/m2x | day 16.8 60 44 38 28 28 Anemia, 47; neutropenia,
[34] Hong Kong, single centre squamous x 2 cycles 5-fluorouracil 500 43; thrombocytopenia, 12;
cell exclude non regional nodes, mg/m2x 5 days x 2 cycles + renal, 24; vomiting, 34;
tracheal involvement, metastases esophagectomy electrolytes, 21; leaks, 3;
pulmonary, 10;
respiratory failure, 14;
perioperative deaths, 5
versus versus versus versus versus
73 esophagectomy (transhiatal 13 50 31 14 14 - pulmonary, | 1;
or Lewis-Tanner) respiratory failure, 22;
perioperative deaths, 6
p = 0.17 Responders to CT lived longer but non-
responders had lower median survival than
controls (p = 0.03). Lower local recurrence with
CT.
Kok et al. 1997 160 patients 19901996 74 cisplatin 80 mg/m2 x | day x 18.5 toxic deaths, |; alopecia,
[35] [abstract] Netherlands, multi-centered 2 cycles, etoposide 100 mg 67; renal, 10
Squamous cell IV x 2 days + 200 mg/m2 PO
* 2 days x 2 cycles +
esophagectomy Note: CT
responders received an
additional 2 cycles of CT
prior to surgery while non-
responders received only 2
cycles
versus versus versus versus
74 esophagectomy (transhiatal). || none reported
Not reported but median survival favoured CT
(p = 0.002).
MRC OE02 2002 802 patients Mar 1992 to June 1998 400 cisplatin 80 