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Validity of studies suggesting
postsurgical chemotherapy for
resectable gastric cancer: critical
appraisal of randomised trials

Giulia Manzini, Doris Henne-Bruns, Michael Kremer

ABSTRACT

Background and aim In 2013, Diaz-Nieto et a/
published a Cochrane review to summarise the impact

of postsurgical chemotherapy versus surgery alone

on survival for resectable gastric cancer. The authors
concluded that postsurgical chemotherapy showed an
improvement in overall survival. The aim of this article
was to assess the validity of four studies included in the
Cochrane review and to investigate the impact of an
exclusion of these four studies on the result of the meta-
analysis.

Methods Overall survival was selected as endpoint of
interest. Among the 34 included papers which analysed
this endpoint, we identified the four publications which
have the highest weights to influence the final result. The
validity of these papers was analysed using the CONSORT
(Consolidated Standards of Reporting Trials) checklist for
randomised controlled trials. We performed a new meta-
analysis without the four studies in order to assess their
impact on the general result of the original meta-analysis.
Results The analysed four studies revealed several
inconsistencies: inappropriate answers were found in up
to 77% of the items of the CONSORT checklist. Unclear or
inadequate randomisation, missing blinded set-up, conflict
of interest and lacking intention-to-treat analysis were
the most common findings. When performing a meta-
analysis excluding the four criticised studies, postsurgical
chemotherapy still showed a significant improvement in
overall survival. Even when excluding all single studies
with a statistically significant outcome by themselves and
performing a meta-analysis on the remaining 26 studies,
the result remains statistically significant.

Conclusion The four most powerful publications in the
Cochrane review show substantial deficits. We suggest

a more critical appraisal regarding the validity of single
studies. However, after the exclusion of these four studies,
the result of the meta-analysis did not change.

INTRODUCTION

Despite declines, gastric cancer is still the
fifth most common malignancy in the world
after lung, breast, colorectum and prostate
cancer. Although surgery is considered the
only curative option,” the role of adjuvant
chemotherapy (CTx) after curative resec-
tion in improving patients’ survival remains

What is already known about this subject?

» Following the results of a Cochrane review by
Diaz-Nieto et al. 2013, post-surgical chemotherapy
should be used for patients with resectable gastric
cancer.

What are the new findings?

» The validity of the four most powerful studies
included is not sufficient for inclusion in a meta-
analysis.

» However, even when those four studies are
excluded, the overall results of the Cochrane review
do not change.

How might it impact on clinical practice in the

foreseeable future?

» A more critical appraisal regarding the validity of
single studies is warranted.

» The literature needs to be reassessed in detail in
order to avoid unnecessary side effects for the
patients as well as unnecessary costs for the
health care systems.

controversial.” While some trials support
the use of adjuvant b5-fluorouracil (5-FU)
combination CTx,*? others do not show any
positive effect.”” Several meta-analyses have
attempted to address the validity of adjuvant
CTx in this setting with the majority failing
to confirm a positive association due in large
part to a lack of sufficient evidence.® ? In
2013, Diaz-Nieto et al published a Cochrane
review investigating the impact of postsur-
gical CTx versus surgery alone for resectable
gastric cancer on overall survival (0S).? The
authors identified 34 randomised controlled
trials (RCT) reporting OS and 15 reporting
disease-free survival (DFS) and concluded
that postsurgical CTx showed an improve-
mentin OS (HR 0.85; 95% CI (0.80; 0.90)) as
well as in DFS (HR 0.79; 95% CI (0.72; 0.87)).
Although all trials had a high risk of bias and
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the authors assessed risks such as sequence generation,
allocation concealment, blinding, incomplete outcome
data, selective outcome reporting, baseline imbalance,
early stopping, and source of funding bias according to
published recommendations,'™” several studies with
questionable validity were included in the Cochrane
review.

For quite a while now, a more individualised thera-
peutic approach instead of a standardised treatment has
increasingly been discussed with respect to patients with
malignant tumours. The new ‘choosing wisely’ campaign
also contributes to deciding carefully among treatment
modalities with their potential side effects. Therefore,
due to the validity of the underlying studies, to us it
seemed necessary to re-evaluate treatment recommenda-
tions for special tumour entities.

Thus, the aim of this work was to assess the validity of
four of the studies included in the meta-analysis of Diaz-
Nieto et al’ which confirmed the benefit of postoperative
5-FU combination CTx in gastric cancer with the inten-
tion to invite everyone to critically interpret the results
and the methodology by which the results were achieved.

MATERIALS AND METHODS
The meta-analysis of Diaz-Nieto ¢t af included a total
of 34 studies. Eight studies (24%) (Neri et al'*, Sakura-
moto et al’”, Fujimoto et al'®, Douglass et al’’, Chou et al'®,
Cirera et allg, Grau et al%, Nakajima et al l) found a statis-
tically significant advantage in survival in patients under-
going adjuvant CTx after curative surgery compared
with patients receiving only surgical resection (HR<I
with significant 95% CI not including 1). All the other
26 studies (76%) were not statistically significant: five of
them had an HR>1and the other 21 studies only found
a trend for a better survival after adjuvant CTx (HR<1).

In the first part of the Results section, we assessed the
validity of the four most powerful studies included in
the Cochrane review of Diaz-Nieto et al’ which found a
statistically significant advantage in survival in patients
receiving postsurgical CTx after curative resection for
gastric cancer compared with patients undergoing
surgery only. These studies are those of Sakuramoto,
Neri, Fujimoto, and Douglass. The assigned weights are
4.4%, 3.8%, 2.6%, and 2.9%, respectively.

In the second part of the Results section, we performed
a new meta-analysis without these aforementioned
four studies, and finally we present the results of the
meta-analysis with all eight statistically significant studies
confirming the survival advantage for patients treated
with postsurgical CTx excluded. In this last case, only
statistically non-significant studies were included in the
meta-analysis.

Selection of the studies and assessment of their validity

To analyse the validity of the Cochrane review, one has to
select a positive statement of this review because only in
case of a positive statement specific data can be identified

Identification of
endpointwhich
supports a positive
result

-

SystematicReview
(endpoints: overall
survival, disease free
survival, quality of life)

Assessment of
validity of the 4
selected studies
supportingthe

result of the
SystematicReview

-

Selection of the 4 studies
[14-17] with the highest
power to support the
positive result

Figure 1 Four steps to the analysis of validity of a
systematic review. We identified the endpoint of interest
(overall survival) and selected the four most powerful
studies addressing this endpoint on the basis of the
assigned weights from the authors of the systematic
review as these studies contributed essentially to the
positive result of the systematic review. We finally assessed
the validity of these studies by using the CONSORT
checklist. CONSORT, Consolidated Standards of Reporting
Trial.

for an assessment of validity. In case of negative results,
there are too many possibilities that could lead to nega-
tive results. From the several endpoints investigated in
the Cochrane review of Diaz-Nieto et al,3 we identified OS
as a major endpoint of interest. Among the 34 studies
identified by the authors of the Cochrane review investi-
gating OS, we selected the four most powerful studies as
weighted by the authors of the review which support the
advantage of postsurgical 5-FU-based CTx: Neri et al'*"*
Sakuramoto et all5, Fujimoto et all6, and Douglass et al’.
The weights assigned to these four studies by the authors
of the systematic review according to their sample size,
precision of the estimates and width of the CIs were 3.8%,
4.4%, 2.6%, and 2.9%, respectively. We then assessed the
validity of these studies using the CONSORT (Consoli-
dated Standards of Reporting Trials) checklist,” which
is a validated instrument for the evaluation of RCT and
which has a total of 37 items. The checklist with all items
and their precise description is available in the online
supplementary appendix 1. We then asked whether the
positive result in the Cochrane review is supported by
sufficient validity. Figure 1 illustrates our methodology.
Two independent review authors (GM and MK) assessed
the validity of each of the four publications.

Meta-analysis
We repeated the meta-analysis using R without the four
analysed studies (n=30) and compared the result with

2
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Table 1 Summary of the four analysed studies

Study (year) Neri et al'*

Sakuramoto et al'®

Fujimoto et al'® Douglass et al'’

Number of included 69 vs 68
patients (intervention
vs control)

Inclusion criteria

529 vs 530

Resected, node- RO resected,
positive gastric cancer,

no distant metastases

Intervention group  Postsurgical CTx
with epidoxorubicin,

leucovorin and 5-FU

Control group No treatment No treatment

node positive (D2

or more extensive
lymph node dissection),
no distant metastases,
no neoadjuvant CTx

Postsurgical CTx
with S-1, an oral
fluoropyrimidine

129 vs 120 71 vs 71

Resected stomach cancer
or cancer at the gastro-
oesophageal junction,
complete recovery from
surgery, ingestion of a solid
diet, maintenance of weight
and absence of infection, no
distant metastasis (directed
extension of the neoplasm
was accepted)

Resected gastric
cancer, no neoadjuvant
and intraoperative CTx

Postsurgical CTx with
5-FU and FT-207, a
derivate of 5-FU

No treatment

Postsurgical CTx using
5-FU and methyl-CCNU

No treatment

Outcome Median survival time HR for death 0.68 Higher survival rates 29 deaths vs 40 deaths.
(intervention vs (81 months (range (95% Cl 0.52 t0 0.87,  for intervention (x> at Log-rank testing of the two
control) 7 to 60+) vs 18 months p=0.003). 3-year overall 24 and 36 months, survival patterns revealed a
(range 2 to 60+), survival rate 80.1% p<0.05and p<0.1, p value of 0.06. Covariate
p<0.01) (95% CI 76.1 to 84.0) respectively) analysis increased the value
vs 70.1% (95% CI 65.5 of this test to a level of
to 74.6) significance, p<0.03. 50th
percentile at 56 months
vs median survival at
33 months
Weight assigned in 3.8 4.4 2.6 29
the Cochrane review
(%)

5-FU, 5-fluorouracil; CTx, chemotherapy.

the original meta-analysis comprising 34 studies. In a
next step, we assumed that all single studies with a statis-
tically significant benefit of postoperative CTx after
curative resection of gastric cancer (n=8) were not valid
enough and performed a second meta-analysis with the
remaining 26 studies. The results were compared with
the original meta-analysis (n=34 studies). The meta-anal-
yses were performed with R, V.3.2.0, with the package
‘meta’ (http://www.r-project.org/foundation).

RESULTS

Assessment of the validity of the studies

Table 1 presents a summary of the four analysed papers.
The results are reported for each of the four included
studies.

Table 2 summarises all the items present in the
CONSORT checklist showing how the studies deal with
them (extended table can be found in the online supple-
mentary file 2).

In this section, we describe the problems of each
study. Regarding the study by Neri et al'?, 18 of the 32
validity criteria (56%) were not met. Five items were
not applicable. The patients included were stratified

by centre but not randomly assigned to the control or
intervention group, therefore we cannot recommend
the use of this design in a confirmatory study. Inclu-
sion of untreated controls limits the interpretation of
the study. Specifically, the difference between the inter-
vention and control group may be caused by a non-spe-
cific effect such as a placebo effect. The risk profiles of
the two groups are different with a high probability of
unbalanced risk distribution in favour of the interven-
tion group. It is also unclear whether the allocation to
the study group was concealed as information about the
randomisation procedure is not included. Moreover,
blinding was not possible as the control group did not
receive any treatment. Furthermore, itis unclear whether
all patients were included in the results because table 1
reports only evaluable patients. No information about
the number of randomised patients is given. An inten-
tion-to-treat (ITT) analysis is not explicitly described.
The definition of the study as ‘randomized’ in the title
of the article implies a researcher bias. Taken together,
these issues lead to insufficient validity of the report and
thus the described effect cannot be considered as clini-
cally relevant.
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Section/ topic Item number Neri et al* Sakuramoto et al'®>  Fujimoto et al'® Douglass et al'’

1a Yes No No No

Introduction

2b Yes Yes

>
w
o
w

Trial design 3a No Yes No No

Participants 4a Yes Yes Yes Yes

Interventions 5 Yes Yes Yes Yes

6b Not applicable Not applicable Not applicable Not applicable
. Samplesze  7a  No Y  No  No
7b No Yes Not applicable Not applicable
- Randomisaton 8 No Y  No  No
8b No No No No
e N N No N
10 No No No No
- Bindng  Ma N N0 No N
11b Yes Yes No Yes
. Sttisticalmethods  12a Yes  Yes  No  Yes
12b Not applicable Not applicable No No
Results
Participant flow 13a No Yes No No
1 NoSameast3aYes ~  No  No
Recruitment 14a Yes (previous Yes No Yes
publication)

Baseline data 15 Yes Yes No Yes

Outcomes and estimation 17a Yes Yes No Yes

-
o]

Ancillary analysis Not applicable Yes No No

Discussion

N
Z
o
Z
5]
Z
o

Generalisability Yes

Other information

Protocol 24 No No No No

CONSORT, Consolidated Standards of Reporting Trials.

=
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In the study of Sakuramoto et al”’, we identified poor
validity in 7 of the 35 validity criteria (20%). Two items
were not applicable. Again, as in the previous study, the
use of untreated controls limits the interpretation of the
study. Additionally, different follow-up modalities are
described for the control and intervention group which
could be a source of bias. Patients in the intervention
group underwent haematological tests and assessments
of clinical symptoms every 2 weeks while patients in the
control group underwent similar examinations only every
3months. Due to the use of the minimisation method,
allocation concealment is not maintained. Blinding was
not possible in this work either as the control group
did not receive any treatment. Results are influenced
by conflicting interests because a sponsor was involved
in the design of the trial and collection of data. As the
validity of the report is not sufficient, the described effect
cannot be considered as clinically relevant.

In the study of Fujimoto et al,'® 27 of the 35 validity
criteria were not met (77%). Two items were not
applicable. It is unclear whether or not the study was
randomised because no randomisation method is
described. Again, the use of untreated controls limits the
interpretation of the study. The risk profiles of the two
groups were not reported and therefore it is not possible
to check whether the risk distribution is balanced. It is
unclear whether the allocation to the study group was
concealed because information about the randomisation
procedure is missing. Blinding was not possible as the
control group did not receive any treatment. From the
129 patients included in the intervention group, only 97
were analysed (75%), resulting in a loss of power. An ITT
analysis was not performed. As the validity of the report is
not sufficient, the described effect cannot be considered
as clinically relevant.

In the fourth study (Douglass et al'’), 21 of the 34
validity criteria were not met (62%). Three items were
not applicable to this study. The randomisation process
is not described in detail. Again, the use of untreated
controls limits the interpretation of the study. Itis unclear
whether the allocation to the study group was concealed
because information about the randomisation procedure
is missing. Blinding was not possible as the control group
did not receive any treatment. After the closure of the
recruitment phase, 23 patients were withdrawn from the
study by a committee and by the principal investigator
resulting in a loss of power. The reasons for the with-
drawal are not explained in detail so that a conflict of
interest cannot be excluded. Moreover, the authors of
this last analysed publication state that an update of the
results is necessary in order to confirm these results. We
could not find a published update in PubMed. As the
validity of the report is not sufficient, the described effect
cannot be considered as clinically relevant.

Meta-analyses
Figure 2 shows the result of the meta-analysis when the
four analysed studies were excluded. A total of 30 studies

were included. Four studies (Chou et al,18 Cirera et al,w
Grau et al,”’ and Nakajima et af’') showed a positive and
statistically significant result in favour of the use of post-
surgical CTx after curative resection for gastric cancer.
Twenty-six of the included studies were not statistically
significant by themselves. The new meta-analysis estimate
had an HR of 0.88 with a 95% CI (0.83 to 0.94). The esti-
mate of the original meta-analysis was 0.85 with 95% CI
(0.80 to 0.90). The exclusion of the four studies did not
significantly change the result of the meta-analysis.

We then performed a second meta-analysis (figure 3)
excluding the other four studies which found a posi-
tive and statistically significant result as well. After the
exclusion of all eight studies with positive and statisti-
cally significant results, the new meta-analysis consisted
only of 26 statistically non-significant studies (5 with an
HR>1and 21 with an HR<1). The new meta-analysis esti-
mate (HR 0.92, 95% CI (0.86 to 0.97)) was slightly higher
than the original one, but stll statistically significant,
indicating a better survival in patients receiving adjuvant
CTx after curative resection for gastric cancer compared
with patients undergoing surgery only.

DISCUSSION

In the present manuscript, we assessed the validity of
four studies included in the meta-analysis of Diaz-Nieto
et al’ which supports the results of improved survival
in patients treated with postsurgical CTx after curative
resection for gastric cancer. However, it is important to
identify possible bias in the four studies which support
the result of the meta-analysis, because bias jeopardises
validity. We demonstrated that these four studies are not
valid enough to be included in a Cochrane review. Never-
theless, even when excluded from the meta-analysis, the
overall result of the meta-analysis still confirms improved
survival by the administration of adjuvant CTx after
curative surgery. Furthermore, by excluding all single
studies that show a significant benefit of adjuvant CTx
and performing a new meta-analysis on the remaining 26
single studies, which by themselves were not statistically
significant, the original finding of a benefit of adjuvant
CTx after surgery to our surprise prevails.

We will first illustrate the problems we discov-
ered in the four mathematically most influential
studies supporting the conclusions and, in a second
step, discuss our findings after performing the new
meta-analyses.

Common problems in all studies

We agree with the authors of the meta-analysis® that the
lack of a placebo-controlled and blinded study affects the
validity of the three studies and consequently the validity
of the review. Without placebo control, it is impossible
to differentiate between specific pharmacological and
placebo effects. Placebo effect is defined as the ‘response
of a subject to a substance or any procedure known to be
without specific therapeutic effect for the condition being
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Study N (T) N (C) Hazard Ratio HR  95%-ClI W(fixed) W(random)
Allum 1989 141 130 —.'— 0.96 [0.76; 1.22] 6.1% 5.5%
Bajetta 2002 135 136 —,o—'— 0.93 [0.64; 1.35] 2.4% 2.6%
Bonfanti 1988 75 69 —— 1.02 [0.72; 1.45] 2.7% 2.8%
Bouche 2005 127 133 —o—i— 0.74 [0.54; 1.01] 3.4% 3.5%
Chipponi 2004 93 103 —— 0.99 [0.71; 1.38] 3.0% 3.1%
Chou 1994 59 56 —a— E 0.51 [0.34; 0.76] 2.0% 2.2%
Cirera 1999 76 72 —a— 0.60 [0.39; 0.92] 1.8% 2.0%
Coombes 1990 133 148 —'—— 0.86 [0.62; 1.20] 3.0% 3.1%
De Vitta 2007 112 113 —H 0.91 [0.69; 1.20] 4.4% 4.3%
Di Costanzo 2008 130 128 — 0.90 [0.64; 1.25] 3.0% 3.1%
Engstrom 1985 91 89 —i—-'-— 1.08 [0.81; 1.45] 3.9% 3.9%
Fielding 1983 141 130 S e 1.23 [0.96; 1.59] 5.2% 4.9%
Grau 1993 68 66 —»—l 0.63 [0.45; 0.87] 3.0% 3.1%
Hallissey 1994 138 145 —5 0.92 [0.72; 1.19] 5.2% 4.9%
Higgins 1983 66 68 — 0.83 [0.59; 1.15] 3.0% 3.1%
Huguier 1980 27 26 —f-'— 0.95 [0.72; 1.25] 4.4% 4.3%
Kim 1992 77 94 *o-:—k 0.80 [0.60; 1.08] 3.9% 3.9%
Krook 1991 61 64 —{—'— 0.97 [0.71; 1.33] 3.4% 3.5%
Kulig 2010 101 154 — 0.88 [0.67; 1.16] 4.4% 4.3%
Lise 1995 155 159 — 0.93 [0.67; 1.30] 3.0% 3.1%
Macdonald 1995 93 100 —;— 0.90 [0.67; 1.21] 3.9% 3.9%
Nakajima 1999 288 285 —— 0.73 [0.50; 1.09] 2.2% 2.4%
Nakajima 2007 93 95 —*—i 0.48 [0.26; 0.88] 0.9% 1.0%
Nashimoto 2003 127 123 ) 0.74 [0.31;1.75] 0.5% 0.5%
Nitti 2006 EORTC 103 103 —FT 0.89 [0.55; 1.42] 1.5% 1.7%
Nitti 2006 ICGC 91 100 —i—-'— 1.05 [0.74; 1.50] 2.7% 2.8%
Ochiai 1983 49 40 — 0.82 [0.62; 1.08] 4.4% 4.3%
Popiela 1982 16 44 —— 1.01 [0.72; 1.41] 3.0% 3.1%
Popiela 2004 53 52 — 0.82 [0.66; 1.02] 7.2% 6.3%
Tentes 2006 20 20 —:— 0.88 [0.61; 1.27] 2.4% 2.6%
Fixed effect model ¢ 0.88 [0.83; 0.94] 100% -
Random effects model <|> 0.88 [0.83; 0.94] - 100%
Heterogeneity: I-squared=15.3%, tau-squared=0.0048, p=0.2
| |

0.5 1

2

Favours T Favours C
Figure 2 Meta-analysis of n=30 studies after the exclusion of the four analysed studies. N(C), number of patients in the
control group; N(T), number of patients in the experimental group; W(fixed), weight assigned to the study by using a fixed effect
model; W(random), weight assigned to the study by using a random effect model.

treated’.”® Several studies demonstrated that percep-
tual characteristics of drugs,” the route of administra-
tion,” laboratory tests,?® diagnosis,” and doctor—patient
relationship play an important role in the outcome
of illness.**" Information regarding treatment or no
treatment alone is sufficient to cause a placebo effect.*
Moreover, patients and doctors’ preferences could also
have influenced the results in an open study.” Patients
assigned to the control group feel disadvantaged because
they expect to be treated. Furthermore, when there is
no concealment of treatment allocation, the randomi-
sation procedure is compromised because of conscious
or subconscious bias.** Tt is important to perform an

ITT analysis to maintain the balance distribution of risk
factors between groups which is achieved by a randomis-
ation procedure. Only in the study of Sakuramoto et al'’
that a correct ITT analysis was conducted. Collectively,
these aspects affect the validity of the reports and there-
fore the described effects cannot be considered as clini-
cally relevant.

Specific problems of the study by Neri ef a/"*

This study is the final report of a previously published
study by Neri et a® * in which patients were stratified by
centre to receive either CTx or were in the control group
at follow-up. It is not clear whether the centres were

6
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Study N (T) N(C) Hazard Ratio HR  95%-ClI W(fixed) W(random)
Allum 1989 141 130 - 0.96 [0.76; 1.22] 6.6% 6.6%
Bajetta 2002 135 136 —:o-l— 0.93 [0.64; 1.35] 2.6% 2.6%
Bonfanti 1988 75 69 —E— 1.02 [0.72; 1.45] 2.9% 2.9%
Bouche 2005 127 133 —— 0.74 [0.54; 1.01] 3.7% 3.7%
Chipponi 2004 93 103 —E—v— 0.99 [0.71; 1.38] 3.3% 3.3%
Coombes 1990 133 148 — T 0.86 [0.62; 1.20] 3.3% 3.3%
De Vitta 2007 112 113 —f—— 0.91 [0.69; 1.20] 4.8% 4.8%
Di Costanzo 2008 130 128 — 0.90 [0.64; 1.25] 3.3% 3.3%
Engstrom 1985 91 89 —i——*— 1.08 [0.81;1.45] 4.2% 4.2%
Fielding 1983 141 130 I 1.23 [0.96; 1.59] 5.6% 5.6%
Hallissey 1994 138 145 — 0.92 [0.72; 1.19] 5.6% 5.6%
Higgins 1983 66 68 —'—E—— 0.83 [0.59; 1.15] 3.3% 3.3%
Huguier 1980 27 26 —— 0.95 [0.72; 1.25] 4.8% 4.8%
Kim 1992 77 94 ‘o—f—k 0.80 [0.60; 1.08] 4.2% 4.2%
Krook 1991 61 64 — 0.97 [0.71; 1.33] 3.7% 3.7%
Kulig 2010 101 154 — 0.88 [0.67; 1.16] 4.8% 4.8%
Lise 1995 155 159 —;—— 0.93 [0.67; 1.30] 3.3% 3.3%
Macdonald 1995 93 100 —— 0.90 [0.67; 1.21] 4.2% 4.2%
Nakajima 1999 288 285 —'—i—— 0.73 [0.50; 1.09] 2.4% 2.4%
Nashimoto 2003 127 123 — 0.74 [0.31;1.75] 0.5% 0.5%
Nitti 2006 EORTC 103 103 — T 0.89 [0.55; 1.42] 1.6% 1.6%
Nitti 2006 ICGC 91 100 —f—-'-— 1.05 [0.74; 1.50] 2.9% 2.9%
Ochiai 1983 49 40 — 0.82 [0.62; 1.08] 4.8% 4.8%
Popiela 1982 16 44 ﬁ:—'-— 1.01 [0.72; 1.41] 3.3% 3.3%
Popiela 2004 53 52 — 0.82 [0.66; 1.02] 7.8% 7.8%
Tentes 2006 20 20 —'-I—— 0.88 [0.61; 1.27] 2.6% 2.6%
Fixed effect model <'> 0.92 [0.86; 0.97] 100% -—
Random effects model <I> 0.92 [0.86; 0.97] - 100%
Heterogeneity: I-squared=0%, tau-squared=0, p=0.9474 !
| |

0.5 1

2

Favours T Favours C
Figure 3 Meta-analysis of n=26 studies after the exclusion of all studies which found a statistical significant survival
advantage in the experimental group. N(C), number of patients in the control group; N(T), number of patients in the
experimental group; W(fixed), weight assigned to the study by using a fixed effect model; W(random), weight assigned to the

study by using a random effect model.

stratified and patients in each centre were randomised
by a single study centre. Alternatively, each centre could
have randomised its own patients. The latter procedure
could also explain the unbalanced risk profiles (table 1 of
the original article) in favour of the intervention group.
Additionally, only evaluable patients were reported in
the table and were analysed. Following these findings, a
researcher bias is present in the study; in the title of the
publication, the authors declared that the study was an
RCT which could not be confirmed by our questionnaire
however.

Specific problems of the study by Sakuramoto et a/*®

In the study of Sakuramoto ef al,'” a minimisation method
is used. Minimisation,”*™" a type of dynamic allocation,
is gaining popularity especially in clinical cancer trials.
In this design, the new subject’s treatment assignment is

determined by evaluating the potential covariate imbal-
ance that would result if he or she were assigned to the
treatment or likewise to the control group.* Minimi-
sation aims at achieving balance over a large number
of prespecified prognostic factors simultaneously. In
contrast to the opinion of the authors of the Cochrane
review,” we raise concerns over this design as it compro-
mises adequate generation of an allocation sequence and
concealmentin this study. In fact, investigators using mini-
misation can determine the group to which a prospective
subject would be allocated and then decide whether this
is positive or negative in terms of creating an imbalance
in some key predictor of outcome not considered in the
imbalance function. Despite adding randomisation, so
that the treatment that minimises the imbalance func-
tion for a given patient is not necessarily allocated to
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that patient, there is a high probability of this being the
case.” The European Medicines Agency’s committee®
states that ‘dynamic allocation is strongly discouraged.’
Regarding follow-up modalities, the patients in the inter-
vention group underwent more frequent haematological
tests than patients in the control group. This could be
a source of bias because any treatment and additional
attention from the doctor (difference in care) could lead
to an improvement in the patients’ outcome.* Moreover,
Sox et al® found that laboratory tests that have no diag-
nostic value were independent factors of recovery. Finally,
a sponsor-related conflict of interest was identified by our
analysis as also acknowledged in the Cochrane review.”
Specific problems of the study by Fujimoto ef a/"®

In this study, similar to the study of Neri et al,"* the rando-
misation process is not described, and a table with the
characteristics of the patients in the two groups is not
reported. This makes it impossible to determine the
balance which is a direct sign of a good randomisation
process. Interestingly, only 75% of the patients included
in the intervention group were analysed. The sample
size is not sufficient to reach the needed power for the
chosen significance levels provided.

Specific problems of the study by Douglass et a/"’

In this study, similar to the study of Neri et al'* the
randomisation process is not described. Twenty-three
randomised patients were excluded by a committee and
by the principal investigator from the final analysis. This
results in a loss of power. Additionally, the reasons for
the withdrawal of these patients are not explained well
enough and conflict of interest cannot be excluded. A
power calculation is not reported.

In 2010, the GASTRIC (Global Advanced/Adju-
vant Stomach Tumor Research International) Group
published a meta-analysis on the same topic as Diaz-
Nieto et af’ and similarly found a benefit of adjuvant CTx
for resectable gastric cancer (HR 0.82, 95% CI (0.76 to
0.90))." The authors found a total of 31 eligible trials.
After asking for individual patients’ data, they obtained
data of 17 trials only. Thus, the performed individual
patientlevel meta-analysis included only 17 of the 31
studies. This meta-analysis has the advantage to be
based on individual patient data and has the limitation
to include only a part of the existing literature (17 of
31 studies, 55%). Consequently, the results should be
treated with caution because they are only partial.

Generally, the discussion about quality and quality
assessment of medical publications is still ongoing. When
authoring a clinical study, it is important to describe
the study according to the CONSORT checklist* if the
study is an RCT, or according to the STROBE (Strength-
ening the Reporting of Observational Studies in Epide-
miology) checklist® if it is observational. In the case of
a meta-analysis, it is mandatory to check the validity of
each publication and this check should be included in
the review. The PRISMA (Preferred Reporting Items

for Systematic Reviews and Meta-Analyses) checklist*
helps authors to improve the quality of a meta-analysis
of RCT while the MOOSE (Meta-analysis of Observa-
tional Studies in Epidemiology) guidelines*’ instruct
the process of meta-analysing observational studies. In
several medical journals, the checklist that goes with the
study type must be submitted together with the main
manuscript. This increases the quality and standardi-
sation of publications and it is recommended that this
procedure becomes a standard of practice for each
journal. Several journals also request the trial registra-
tion number to consider a study for publication and this
is also recommended to become a standard of practice
for all publication avenues.

For a reviewer, it is important to carefully evaluate
a publication, in particular when a RCT is reported.
Design, conduct, reporting, and statistics should be anal-
ysed in detail before acceptance. Only valid studies are
reliable studies. For an expert pool aiming to publish
guidelines, it is necessary to scrutinise the validity of
single studies and of meta-analyses as well. As recently
shown by Shnier e al,*® financial conflict of interest
and relationships between guideline authors and drug
companies are common and represent a source of bias in
studies. As authoritative value is assigned to guidelines,
it is important to develop formal policies to limit the
potential influence of any conflict of interest on guide-
line recommendations.* Only in this way it is possible to
improve the quality of medical publications.

In the second part of our work, we performed the
meta-analysis first without the four analysed studies and
showed that the result of the meta-analysis does not
differ from that of the original one. Moreover, when the
other four studies with positive and statistically signifi-
cant results were excluded as well and only 26 statistically
non-significant studies were included, we still found a
statistically significant meta-analysis estimate confirming
the better survival in patients receiving postsurgical CTx
in comparison to those undergoing only gastric resec-
tion. This is due to the fact that meta-analyses increase
power as described in the Cochrane Handbook™: ‘many
individual studies are too small to detect small effects, but
when several are combined there is a higher chance of
detecting an effect.” This point is very critical as it means
that a statistically significant result in a meta-analysis can
be obtained even if none of the included studies found
a statistically significant result. This finding again high-
lights the importance of including only studies of high
quality in a meta-analysis, especially in the case of studies
which did not find a statistically significant estimate. A
meta-analysis can often find a statistically significant
result just because of the increase of sample size inde-
pendently from the quality of the included studies. Yet
another example of a meta-analysis with a global statistic
positive estimate even if all included studies are not statis-
tically significant can be found in the literature™ and is
already critically revised.”
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Implications for practice

Following the results of the Cochrane review, postsur-
gical CTx should be used for patients with resectable
gastric cancer. However, itis important to note that some
of the included trials contain limitations so that defin-
itive assessments of this topic should be delayed until
future trials are properly developed. The four analysed
studies that were chosen because of their attributed
weights are not of sufficient validity to be included in a
meta-analysis, which holds for most of the other studies
included.

Perioperative CTx in patients with gastric cancer is
now the standard treatment in most centres today and
has found its recommendation in several national guide-
lines and has also been proposed by a Cochrane review.”
However, critical analysis of the leading publications
that support perioperative CTx treatment™ >
ered serious shortcomings particularly with regard to
patient selection, changes in protocol, homogeneity of
subjects, surgical quality and analysis of the results.”® The
authors of this critical appraisal conclude that none of
these studies justify an unrestrained recommendation
of perioperative CTx for advanced gastric cancer. Even
more interesting, the same group found different recom-
mendations in international guidelines on this topic,
despite the fact that all guidelines claim to be based on
the same publications.57

Although perioperative CTx in case of advanced gastric
cancer is recommended, the literature needs to be reas-
sessed in detail in order to avoid unnecessary side effects
for the patients as well as unnecessary costs for the health-
care systems.

uncov-

Contributors GM, DHB and MK contributed substantially to conception and design
of the study. GM and MK contributed to analysis and interpretation of the data and
drafted the article. GM performed the meta-analysis. All authors gave the final
approval of the version to be published.

Competing interests None declared.
Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2017. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and
mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012. Int J Cancer 2015;136:E359-86.

2. Alberts SR, Cervantes A, van de Velde CJ. Gastric cancer:
epidemiology, pathology and treatment. Ann Oncol 2003;14 Suppl
2:31ii-6.

3. Diaz-Nieto R, Orti-Rodriguez R, Winslet M. Post-surgical
chemotherapy versus surgery alone for resectable gastric cancer
(Review). In: The Cochrane Library, 2013. Issue 9.

4. Nakajima T. Gastric cancer treatment guidelines in Japan. Gastric
Cancer 2002;5:1-5.

10.

11.

12.

13.

14.

15.

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

. Paoletti X, Oba K, Burzykowski T, et al. Benefit of adjuvant

chemotherapy for resectable gastric cancer: a meta-analysis. JAMA
2010;303:1729-37.

. Di Costanzo F, Gasperoni S, Manzione L, et al. Adjuvant

chemotherapy in completely resected gastric cancer: a
randomized phase Il trial conducted by GOIRC. J Nat/ Cancer Inst
2008;100:388-98.

Hu JK, Chen ZX, Zhou ZG, et al. Intravenous chemotherapy for
resected gastric cancer: meta-analysis of randomized controlled
trials. World J Gastroenterol 2002;8:1023-8.

Earle CC, Maroun JA. Adjuvant chemotherapy after curative
resection for gastric cancer in non-Asian patients: revisiting a meta-
analysis of randomised trials. Eur J Cancer 1999;35:1059-64.
Hermans J, Bonenkamp JJ, Boon MC, et al. Adjuvant therapy after
curative resection for gastric cancer: meta-analysis of randomized
trials. J Clin Oncol 1993;11:1441-7.

Kjaergard LL, Villumsen J, Gluud C. Reported methodologic quality
and discrepancies between large and small randomized trials in
meta-analyses. Ann Intern Med 2001;135:982-9.

Moher D, Pham B, Jones A, et al. Does quality of reports of
randomised trials affect estimates of intervention efficacy reported in
meta-analyses? Lancet 1998;352:609-13.

Schulz KF, Chalmers |, Hayes RJ, et al. Empirical evidence of bias.
Dimensions of methodological quality associated with estimates of
treatment effects in controlled trials. JAMA 1995;273:408-12.
Wood L, Egger M, Gluud LL, et al. Empirical evidence of bias

in treatment effect estimates in controlled trials with different
interventions and outcomes: meta-epidemiological study. BMJ
2008;336:601-5.

Neri B, Cini G, Andreoli F, et al. Randomized trial of adjuvant
chemotherapy versus control after curative resection for gastric
cancer: 5-year follow-up. Br J Cancer 2001;84:878-80.
Sakuramoto S, Sasako M, Yamaguchi T, et al. Adjuvant
chemotherapy for gastric cancer with S-1, an oral fluoropyrimidine.
N Engl J Med Overseas Ed 2007;357:1810-20.

Fujimoto S, Akao T, Itoh B, et al. Protracted oral chemotherapy
with fluorinated pyrimidines as an adjuvant to surgical treatment for
stomach cancer. Ann Surg 1977;185:462-6.

Douglass HO. Controlled trial of adjuvant chemotherapy following
curative resection for gastric cancer. The Gastrointestinal Tumor
Study Group. Cancer 1982;49:1116-2.

Chou FF, Sheen-Chen SM, Liu PP, et al. Adjuvant chemotherapy
for resectable gastric cancer: a preliminary report. J Surg Oncol
1994;57:239-42.

Cirera L, Balil A, Batiste-Alentorn E, et al. Randomized clinical trial
of adjuvant mitomycin plus tegafur in patients with resected stage Ill
gastric cancer. J Clin Oncol 1999;17:3810-5.

Grau JJ, Estapé J, Alcobendas F, Estape’J AF, et al. Positive results
of adjuvant mitomycin-C in resected gastric cancer: a randomised
trial on 134 patients. Eur J Cancer 1993;29A:340-2.

Nakajima T, Kinoshita T, Nashimoto A, et al. Randomized

controlled trial of adjuvant uracil-tegafur versus surgery alone

for serosa-negative, locally advanced gastric cancer. Br J Surg
2007;94:1468-76.

Moher D, Schulz KF, Altman DG. The CONSORT statement: revised
recommendations for improving the quality of reports of parallel-
group randomized trials. Ann Intern Med 2001;134:657-62.
Benedetti F, Amanzio M. The neurobiology of placebo analgesia:
from endogenous opioids to cholecystokinin. Prog Neurobiol
1997;52:109-25.

Buckalew LW, Coffield KE. An investigation of drug expectancy as a
function of capsule color and size and preparation form.

J Clin Psychopharmacol 1982;2:245-8.

Wall PD. Pain and the placebo response. Ciba Found Symp
1993;174:187-216.

Sox HC, Margulies |, Sox CH. Psychologically mediated effects of
diagnostic tests. Ann Intern Med 1981;95:680-5.

Thomas KB. General practice consultations: is there any point in
being positive? Br Med J 1987;294:1200-2.

Bass MJ, Buck C, Turner L, et al. The physician's actions and the
outcome of illness in family practice. J Fam Pract 1986;23:43-7.
Gracely RH, Dubner R, Deeter WR, et al. Clinician’s expectations
influence placebo analgesia. Lancet 1985;1:1-43.

Greenfield S, Kaplan S, Ware JE. Expanding patient involvement in
care. Effects on patient outcomes. Ann Intern Med 1985;102:520-8.
Stewart MA. Effective physician-patient communication and health
outcomes: a review. CMAJ 1995;152:1423-33.

Waber RL, Shiv B, Carmon Z, et al. Commercial features of placebo
and therapeutic efficacy. JAMA 2008;299:1016-7.

Porzsolt F, Eisemann M, Habs M, et al. Form follows function:
pragmatic controlled trials (PCTs) have to answer different questions

Manzini G, et al. BMJ Open Gastro 2017;4:000138. doi:10.1136/bmjgast-2017-000138

9


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1002/ijc.29210
http://dx.doi.org/10.1093/annonc/mdg726
http://dx.doi.org/10.1007/s101200200000
http://dx.doi.org/10.1007/s101200200000
http://dx.doi.org/10.1001/jama.2010.534
http://dx.doi.org/10.1093/jnci/djn054
http://dx.doi.org/10.1016/S0959-8049(99)00076-3
http://dx.doi.org/10.1200/JCO.1993.11.8.1441
http://dx.doi.org/10.7326/0003-4819-135-11-200112040-00010
http://dx.doi.org/10.1016/S0140-6736(98)01085-X
http://dx.doi.org/10.1136/bmj.39465.451748.AD
http://dx.doi.org/10.1054/bjoc.2000.1472
http://dx.doi.org/10.1056/NEJMoa072252
http://dx.doi.org/10.1097/00000658-197704000-00016
http://dx.doi.org/10.1002/jso.2930570407
http://dx.doi.org/10.1200/JCO.1999.17.12.3810
http://dx.doi.org/10.1016/0959-8049(93)90381-O
http://dx.doi.org/10.1002/bjs.5996
http://dx.doi.org/10.7326/0003-4819-134-8-200104170-00011
http://dx.doi.org/10.1016/S0301-0082(97)00006-3
http://dx.doi.org/10.1097/00004714-198208000-00003
http://dx.doi.org/10.7326/0003-4819-95-6-680
http://dx.doi.org/10.1136/bmj.294.6581.1200
http://dx.doi.org/10.1001/jama.299.9.1016

Open Access 8

and require different designs than randomized controlled trials
(RCTs). Z Gesundh Wiss 2013;21:307-13.

Meta-analysis Of Observational Studies in Epidemiology (MOOSE)
group. JAMA 2000;283:2008-12.

34. Altman DG, Schulz K. Concealing treatment allocation in randomized 48. Shnier A, Lexchin J, Romero M, et al. Reporting of financial conflicts
trial. BMJ 2001;323:446-7. of interest in clinical practice guidelines: a case study analysis of

35. Neri B, de Leonardis V, Romano S, et al. Adjuvant chemotherapy guidelines from the Canadian Medical Association Infobase. BMC
after gastric resection in node-positive cancer patients: a multicentre Health Serv Res 2016;16:383-90.
randomised study. Br J Cancer 1996;73:549-52. 49. Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews

36. Pocock SJ, Simon R. Sequential treatment assignment with of Interventions. 2011 http://handbook.cochrane.org/
balancing for prognostic factors in the controlled clinical trial. 50. Akl EA, Kahale LA, Neumann |, et al. Anticoagulation for the initial
Biometrics 1975;31:103-15. treatment of venous thromboembolism in patients with cancer.

37. Taves DR. Minimization: a new method of assigning patients to Cochrane Database Syst Rev 2014;6:CD006649.
treatment and control groups. Clin Pharmacol Ther 1974;15:443-53. 51. Brdgger C. Validity of systematic reviews of the Cochrane

38. Wei L-J. A class of designs for sequential clinical trials. J Am Stat Collaboration [Validitét von Systemischen Reviews der Cochrane
Assoc 1977,;72:382-6. Collaboration]. Faculty of Medicine, University of Uim, Ulm, Germany

39. Wei LJ. The adaptive biased coin design for sequential experiments. 2014.

Ann Stat 1978;6:92-100. 52. Ronellenfitsch U, Schwarzbach M, Hofheinz R, et al. Perioperative

40. Xu Z, Proschan M, Lee S. Validity and power considerations on chemo(radio)therapy versus primary surgery for resectable
hypothesis testing under minimization. Stat Med 2016;35:2315-27. adenocarcinoma of the stomach, gastroesophageal junction, and

41. Berger VW. Minimization, by its nature, precludes allocation lower esophagus. Cochrane Database Syst Rev 2013:CD008107.
concealment, and invites selection bias. Contemp Clin Trials 53. Cunningham D, Allum WH, Stenning SP, et al. Perioperative
2010;31:406. chemotherapy versus surgery alone for resectable gastroesophageal

42. Committee for Proprietary Medicinal Products (CPMP). Committee cancer. N Engl J Med 2006;355:11-20.
for Proprietary Medicinal Products (CPMP): points to consider on 54. Schuhmacher C, Gretschel S, Lordick F, et al. Neoadjuvant
adjustment for baseline covariates. Stat Med 2004;23:701-9. chemotherapy compared with surgery alone for locally advanced

43. Koshi EB, Short CA. Placebo theory and its implications for research cancer of the stomach and cardia: European Organisation for
and clinical practice: a review of the recent literature. Pain Pract Resarch and Treatment of Cancer randomized trial 40954. J Clin
2007;7:4-20. Oncol 2010;28:5210-8.

44. Paoletti X, Oba K, Burzykowski T, et al. Benefit of adjuvant 55. Ychou M, Boige V, Pignon JP, et al. Perioperative chemotherapy
chemotherapy for resectable gastric cancer: a meta-analysis. JAMA compared with surgery alone for resectable gastroesophageal
2010;303:1729-37. adenocarcinoma: an FNCLCC and FFCD multicenter phase Il trial.

45. von Elm E, Altman DG, Egger M, et al. The Strengthening the J Clin Oncol 2011;29:1715-21.

Reporting of Observational Studies in Epidemiology (STROBE) 56. Bauer K, Porzsolt F, Henne-Bruns D. Can perioperative
statement: guidelines for reporting observational studies. Bull World chemotherapy for advanced gastric cancer be recommended on
Health Organ 2007;85:867-72. the basis of current research? a critical analysis. J Gastric Cancer

46. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for 2014;14:39-46.
systematic reviews and meta-analyses: the PRISMA Statement. 57. Bauer K, Schroeder M, Porzsolt F, et al. Comparison of
Open Med 2009;3:e123-30. international guidelines on the accompanying therapy for advanced

47. Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of gastric cancer: reasons for the differences. J Gastric Cancer
observational studies in epidemiology: a proposal for reporting. 2015;15:10-18.

10 Manzini G, et al. BMJ Open Gastro 2017;4:€000138. doi:10.1136/bmjgast-2017-000138


http://dx.doi.org/10.1007/s10389-012-0544-5
http://dx.doi.org/10.1038/bjc.1996.95
http://dx.doi.org/10.2307/2529712
http://dx.doi.org/10.1002/cpt1974155443
http://dx.doi.org/10.1080/01621459.1977.10481005
http://dx.doi.org/10.1080/01621459.1977.10481005
http://dx.doi.org/10.1214/aos/1176344068
http://dx.doi.org/10.1002/sim.6874
http://dx.doi.org/10.1016/j.cct.2010.05.001
http://dx.doi.org/10.1002/sim.1647
http://dx.doi.org/10.1111/j.1533-2500.2007.00104.x
http://dx.doi.org/10.1001/jama.2010.534
http://dx.doi.org/10.2471/BLT.07.045120
http://dx.doi.org/10.2471/BLT.07.045120
http://dx.doi.org/10.1186/s12913-016-1646-5
http://dx.doi.org/10.1186/s12913-016-1646-5
http://handbook.cochrane.org/
http://dx.doi.org/10.1002/14651858.CD008107.pub2
http://dx.doi.org/10.1056/NEJMoa055531
http://dx.doi.org/10.1200/JCO.2009.26.6114
http://dx.doi.org/10.1200/JCO.2009.26.6114
http://dx.doi.org/10.1200/JCO.2010.33.0597
http://dx.doi.org/10.5230/jgc.2014.14.1.39
http://dx.doi.org/10.5230/jgc.2015.15.1.10

