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ABSTRACT
Purpose

Surgical resection of the primary tumour in patients
with advanced colorectal cancer (CRC) remains con-
troversial. This review compares survival in patients
with advanced crc who underwent surgical resec-
tion of the primary tumour with that in patients not
undergoing resection, and determines rates of post-
operative mortality and nonfatal complications, the
primary tumour complication rate, the non-resection
surgical procedures rate, and quality of life (Qor).

Methods

Reports in the CENTRAL, MEDLINE, and EMBASE databases
were searched for relevant studies, which were selected
using pre-specified eligibility criteria. The search was
also restricted to publication dates from 1980 onward,
the English language, and studies involving human
subjects. Screening, evaluation of relevant articles,
and data abstraction were performed in duplicate,
and agreement between the abstractors was assessed.
Articles that met the inclusion criteria were assessed
for quality using the Newcastle—Ottawa Scale. Data
were collected and synthesized per protocol.

Results

From among the 3379 reports located, fifteen retro-
spective observational studies were selected. Of the
12,416 patients in the selected studies, 8620 (69%)
underwent surgery. Median survival was 15.2 months
(range: 10-30.7 months) in the resection group
and 11.4 months (range: 3—22 months) in the non-
resection group. Hazard ratio for survival was 0.69
[95% confidence interval (c1): 0.61 to 0.79] favouring
surgical resection. Mean rates of postoperative mor-
tality and nonfatal complications were 4.9% (95%
cr: 0% to 9.7%) and 25.9% (95%ci1: 20.1% to 31.6%)
respectively. The mean primary tumour complication

rate was 29.7% (95% c1: 18.5% to 41.0%), and the
non-resection surgical procedures rate in the non-
resection group was 27.6% (95 cr: 15.4% to 39.9%).
No study provided QoL data.

Conclusions

Although this review supports primary tumour re-
section in advanced crc, the results have significant
biases. Randomized trials are warranted to confirm
the findings.
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1. INTRODUCTION

Colorectal cancer (CRrc) is one of the leading causes of
cancer death in North America'. The median overall
survival of patients with stage 1v cRc managed with
best supportive care alone is about 5—6 months?.
Systemic therapy provides meaningful improvements
in median survival and progression-free survival.
Overall, with the judicious use of novel cytotoxic
and biologic agents, the median overall survival of
patients with stage v crRc has been extended to ap-
proximately 2 years3>.

The optimal surgical management of stage 1v crc
that is not amenable to curative resection is unknown.
Although administration of systemic therapy in pa-
tients with stage 1v cRC may convert unresectable into
resectable disease, the principal goal of treatment in
most patients is to prolong survival, and only about
10%—15% patients are alive at 5 years. Consequently,
in patients with stage 1v crc, the potential morbidity
of treatment and the treatment’s impact on quality of
life (Qor) for the patient must be considered.

Resection of the primary tumour in patients
with stage 1v cancer is often performed to deal
with presenting primary tumour symptoms and
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to prevent future primary tumour complications.
Potential advantages of resection of the primary
tumour are prevention of obstruction and major
bleeding, better pain control, and a potential reduc-
tion in serious adverse effects—such as bleeding
and perforation—related to novel targeted therapy.
Resection may facilitate treatment tolerance (with
better response) and potentially improve survival.
Conversely, newer-generation chemotherapy in
combination with targeted therapy has been associ-
ated with response rates of 40%—60%>">. Systemic
therapy not only reduces the size of metastatic le-
sions, but also shrinks the primary tumour, thereby
potentially reducing local complications, such as
bowel obstruction, related to primary tumours.
Complications after resection of a primary tumour
in patients with advanced crc can delay or prevent
initiation of systemic therapy and thereby preclude
the associated benefit. Whether resection of the pri-
mary tumour improves disease control by reducing
tumour bulk remains unknown.

The available data about the potential benefit
of resection of the primary tumour—and other-
wise unresectable metastatic lesions—in patients
with stage 1v crc are limited. Some authors have
advocated for surgery®8, but others have failed to
demonstrate a survival benefit for resection’®!2.
Whether a similar benefit can be achieved in the era
of second- and third-generation anticancer agents,
which are associated with higher response rates and
better overall survival in patients with stage 1v CRrc,
is not known. In spite of uncertain survival benefit, a
high rate of surgical resection of the primary tumour
has been reported in patients with unresectable
metastatic disease!>!4.

We undertook the present comprehensive and
critical analysis of the available literature to assess if
surgical resection of the primary tumour in patients
with advanced crc improves outcomes.

2. OBJECTIVES AND OUTCOMES OF
INTEREST

2.1 Primary Objective

The primary objective was to compare survival in
patients with stage 1v crc who did and did not undergo
surgical resection of the primary tumour.

2.2 Secondary Objectives
Secondary objectives included determining

* the rates of 30-day postoperative mortality and
nonfatal complications in the intervention group.

* the rate of primary tumour complications in the
control group.

* the rate of non-resection procedures and the QoL
in both groups.

* the survival benefit of surgical intervention in
the subgroup of patients treated with second- and
third-generation anticancer therapy.

* the survival benefit of surgical intervention in
the subgroup of minimally symptomatic patients.

3. DEFINITIONS

All outcomes of interest were pre-specified and de-
fined. “Primary tumour complications” was defined
as development of bleeding, obstruction, or perfora-
tion during the study period. “Fatal primary tumour
complications” was defined as death within 30 days
of bleeding, obstruction, or perforation secondary to
an intact primary tumour. “Surgical mortality” was
defined death within 30 days of surgery, and “nonfatal
surgical complications” was defined as a postopera-
tive infection, anastomotic leak, or any other com-
plication recorded 30 days after resection of primary
tumour. “Non-resection procedures” included bypass
surgery with colostomy formation, endoscopic laser
therapy, or placement of endoluminal stents. “Modern
chemotherapy’ was defined as use of third-generation
agents (bevacizumab or the anti-epidermal growth
factor receptor monoclonal antibodies cetuximab or
panitumumab) alone or in combination with second-
generation agents (irinotecan or oxaliplatin, or both).
Second-generation chemotherapy became available
for clinical use in most centres in the early 2000s. In-
dividual patient data were not available, and so for the
purposes of this analysis, all studies that specified the
use of second- and third-generation therapy or those
that were conducted in whole or in part (=50%) after
the year 1999 were considered studies using second-
and third-generation anticancer therapy.

4. METHODS

Our methods conformed to the prisMA statement
guidelines!>. Two investigators (SA, RKS) inde-
pendently evaluated the abstracts, selected relevant
articles matching the selection criteria, and inde-
pendently extracted the data. The Cohen kappa
coefficient was used to assess agreement between
the two investigators'®. Disagreements were resolved
by discussion.

4.1 Inclusion and Exclusion Criteria

Studies involving patients with histologically docu-
mented adenocarcinoma of colon and rectum and
evidence of metastases were included. Only studies
with comparative data on the survival of patients
with advanced crc with and without resection of the
primary tumour were included. Studies that included
data from patients who underwent upfront metas-
tasectomy or from a comparison group of patients
with nonsurgical procedures or curative resection
were excluded.
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4.2 Information Sources, Search Strategies, and
Selection of Studies

An extensive search of reports in the MEDLINE (1946 to
February 2012), EMBASE (1947 to February 2012), and
CENTRAL (Cochrane Central Register of Controlled
Trials, The Cochrane Library, Issue 3, 2012) data-
bases was conducted. Studies were selected using the
pre-specified criteria, with restriction to publication
dates from 1980 onward, the English language, and
studies involving human subjects.

The keywords, synonyms, and controlled vocabu-
lary (MesH, EMTREE) used for the literature search are
described in Appendix A. The computerized literature
search was augmented by a manual review of citations
from relevant studies to identify additional articles for
assessment. The reference lists of all retrieved articles
and relevant reviews and clinical practice guidelines
were retrieved for identification of additional studies.
In cases of duplicate publications, the most recent or
most complete study was included. A standardized
form was used during full-text screening to assess
eligibility of studies for inclusion in the present review.

4.3 Data Collection

The data extracted from the included studies were
these: study eligibility, design and characteristics,
baseline patient characteristics (age, sex, comorbid
illnesses, Eastern Cooperative Oncology Group
performance status, etc.), primary tumour location,
disease burden (extent of liver involvement, extra-
hepatic disease, etc.), co-interventions (radiation
therapy, chemotherapy, second- and third-generation
chemotherapy, metastasectomy rate, etc.), and
primary and secondary outcomes (median overall
survival, 2-year survival, 30-day postoperative mor-
tality, primary tumour complications, nonsurgical
procedures, and Qor). Attempts were made to contact
the corresponding authors of all eligible studies for
relevant missing information.

4.4 Validity Assessment

Study designs were evaluated according to whether they
were retrospective or prospective, and randomized or
observational. Two authors independently evaluated all
the included studies using a list of selected quality items
assessing components of validity and bias. Disagree-
ments were resolved by discussion. Risk of bias in the
eligible studies was assessed by each reviewer using
the guidelines in the Cochrane Handbook for System-
atic Reviews of Interventions'’. For observational stud-
ies, the Newcastle—Ottawa Quality Assessment Scale
was applied'8. The Newcastle—Ottawa Scale consists
of 9 items grouped into 3 sections that are relevant
to the quality of an observational study (Appen-
dix B). For each outcome of interest, validity scores
were evaluated as follows: <5, low quality; 6—7,

medium quality; 89, high quality. The Cohen
kappa coefficient was used to assess agreement be-
tween the two investigators with respect to the out-
comes of interest'®.

4.5 Analysis and Synthesis of Result

Results of the included studies for the primary out-
come were combined in a formal meta-analysis to
produce an overall analysis of surgical intervention.
For quantitative pooling, the DerSimonian and Laird
random-effects model was used, and all calculations
were performed using the Review Manager analysis
software (RevMan, version 5.1.2: The Cochrane
Collaboration, http://ims.cochrane.org/revman).
Treatment effects are expressed as hazard ratios (HRS)
with corresponding 95% confidence intervals (cis).
For studies that did not provide numeric informa-
tion about time to events, the HR and variance were
estimated using Kaplan—Meier survival curves!®.
A p value of 0.05 was used as the cut-off value for
statistical significance. Funnel plots were constructed
to evaluate potential publication bias. Heterogeneity
across studies was assessed using a statistical test,
with the proportion of variation being expressed as
I%. All other outcomes are presented descriptively,
and results are presented as the mean or median of
variables in the analyzed studies. Single-group analy-
ses were done for surgical mortality and complica-
tion rates (intervention group) and for the primary
tumour complication rate (control group), because
those outcomes were not applicable to both groups.
A sensitivity analysis was performed if appropriate.

Pre-specified subgroup analyses were performed
to assess the survival of patients with minimally
symptomatic primary tumours and of patients in-
volved in trials that offered treatment with second-
and third-generation anticancer therapy. Risk of bias
for all outcomes was assessed across the analyzed
studies in duplicate by the two reviewers and reported
using the GRADE scale?’.

5. RESULTS
5.1 Study Selection

Figure 1 shows a flow chart of the search procedure,
which identified 3379 citations. Publications not
meeting the inclusion criteria and duplicate publi-
cations were excluded after a review of titles and
abstracts. Thirty-seven potentially eligible articles
underwent full-text assessment to determine their
eligibility for inclusion in the final analysis. Fifteen
studies (reported in fourteen articles) were identified
as meeting the eligibility criteria®12-21-2¢, Kappa
agreement scores between the two abstractors with
respect to “screening for the citations” and “full-text
screening” were 0.68 and 0.86 respectively, suggest-
ing substantial-to-excellent agreement.
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!

3294 records
excluded
3379 records identified through database searching — after
(CENTRAL, MEDLINE, EMBASE) reviewing
abstracts and
titles
164 records selected for screening — 42 duplicates removed
of full text
l 23 full-text articles
Grey literature excluded
search . =
0 articles with —> 37 tulltext :I:;ﬂ:ist;ssessed Jar > ﬁinlzfgc;gf)g:zzc:
full-text 4=comparator had non-
eligibility resection procedures

4=comparator had curative
surgery

14 full-text articles with a total of 15 studies
included in the systematic review”

2=four groups with minimal
information
1=<5 patients in non-

!

resection group

14 full text articles with a total of 15 studies
included in the meta-analysis®

FIGURE 1 Flow of information through the phases of the literature search. @ One article reported a retrospective analysis of two large

randomized controlled trials (see text).

Of twenty-three full-text articles that were
excluded, twelve had no comparator nonsurgical
group?’38; four used a non-resection group (that is,
ostomy procedures) as comparators3°~4?; and another
four used patients who underwent curative surgery
as the comparator group*~*°. Two studies, each with
four comparator groups, provided minimal informa-
tion about those groups, and one had a patient popula-
tion that overlapped with the population of another
study included in the present review!**’. One study
whose non-resection group contained fewer than
5 patients was excluded after discussion between
the reviewers*®. The asymmetry of the funnel plot
around the point estimate suggests an element of
publication bias (Appendix c, Figure c.1)

5.2 Study Characteristics and Risk of Bias

Table 1 describes the characteristics and risks of bias
of the included studies. As anticipated, no prospec-
tive trial describing randomization between surgical
and nonsurgical treatment was found. The study by
Venderbosch et al.” was a retrospective analysis of
two randomized studies reported by Koopman et
al.* and Tol et al.>® (cairo and CAIRO ).

Eight studies originated in Europe; five, in North
America; and one, in Asia. Six studies exclusively

involved minimally symptomatic patients, and ten
studies met the pre-specified criteria for use of mod-
ern anticancer therapy. All but one study'® imposed
no age restrictions.

All included publications reported retrospective
observational studies. Using validity scoring for ob-
servational studies, no study met the criteria for good
quality for any outcome of interest. For the primary
outcome of overall survival, nine of fifteen studies
were of low quality, and the remaining six were of
fair quality (Appendix B).

With respect to secondary outcomes, the qual-
ity of evidence was lower overall than it had been
for the primary outcome. Reporting bias was noted
for all the secondary outcomes: six studies did not
report the postoperative mortality rate’10-22; eight
did not provide data for postoperative complications
or morbidity”-810:13,22,23.25. four lacked information
about the rate of primary tumour complications’-?!-22;
six provided no information on non-resection pro-
cedures®”%242%; and no study provided information
about QoL.

5.3 Patient Characteristics

The included studies involved a total of 12,416 pa-
tients, among whom 8620 (69%) underwent surgery
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as initial treatment, and 3796 (31%) initially received
systemic therapy. Several studies did not provide
information about the baseline characteristics of the
patients. All except one study® provided informa-
tion about systemic therapy; eight studies provided
information about performance status’-810.11,22.25,26,
and only four studies provided information about
comorbid illnesses®813-25,

Table 11 describes the baseline characteristics
of the patients in the analyzed studies. Median age
was 61 years (range: 19—96 years), and 41% (95% ct1:
36.8% to 45.1%) were women. Of the patients over-
all, 16.6% (95% c1: 7.9% to 25.2%) had an Eastern
Cooperative Oncology Group performance status
greater than 1, and 54% (95% c1: 40% to 69%) had
more than 25% liver involvement. The tumour was
located in the rectum in 26% of the patients (95%
c1: 19.7% to 32.2%): 21.9% (95% c1: 14.3% to 29.5%)
in the resection group, and 31% (95% c1: 22.8% in
39.2%) in the control group. With respect to systemic
therapy, 82% of the patients (95% c1: 73% to 92%)
received chemotherapy, and 64% (95%c1: 35% to
84%) received second- or third-generation therapy.
Only in the cairo and calro 11 trials did patients in
both groups uniformly receive second-generation
(carro) and third-generation therapy (cairo )49,
The mean rate of metastasectomy was 11.4% (95%
cr: 3.5% to 19.3%) in the intervention group and 9.3%
(95% cr1: 0% to 18.2%) in the control group.

5.4 Overall Survival

Table 1 describes survival and secondary outcomes
for the individual studies, and Table 11 describes
summary findings and risk of bias for the studies
overall. Median survival was 15.2 months (range:
10—30.7 months) in the resection group and 11.4
months (range: 3—22 months) in the non-resection
group. A quantitative meta-analysis using the data
from all fifteen studies revealed that, compared
with no surgery, resection of the primary tumour
was associated with a significant improvement in
survival (HR: 0.69; 95% c1: 0.61 to 0.79; p < 0.00001;
Figure 2). Subgroup analyses were performed for
more homogenous patient populations with respect
to symptoms and type of systemic therapy (see the
Subgroup Analyses subsection).

5.5 Sensitivity Analyses

Only seven studies reported HrRs and 95% cis; for the
remaining 8 studies, we used the methods suggested
by Tierney et al.'® to estimate Hrs and variances. In
a sensitivity analysis pooling the data of seven stud-
ies”-8:10,11,24.26 " the yr for survival was 0.52 (95% ct:
0.40 to 0.68) favouring the resection group (Appen-
dix ¢, Figure c.2). Among fifteen studies reviewed,
the study by Temple ez al. was conducted in patients
more than 65 years of age. A sensitivity analysis that

excluded the Temple et al. study revealed a HR for
survival of 0.68 (95% cr: 0.57 to 0.80; Appendix c,
Figure c.3).

5.6 Secondary Endpoints

The surgical mortality rate was reported in nine
studies. The mean 30-day postoperative mortality
rate was 4.9% (95% c1: 0% to 9.7%) in the interven-
tion group. Only seven studies reported nonfatal
surgical complications, including anastomotic leaks,
wound infection, and other complications. The mean
surgical morbidity rate was 25.9% (95% c1: 20.1%
to 31.6%). Most studies did not separate major and
minor complications. The mean rate of anastomotic
leak, a serious postoperative complication, was 3.2%
(95% c1: 0% to 8.3%)

The mean rates of primary tumour complica-
tions and intestinal obstruction secondary to the pri-
mary tumour were 29.7% (95%cr1: 18.5% to 41.0%)
and 23.4% (95% c1: 14.1% to 32.7%) respectively.
Most studies failed to specify major and minor
bleeding. No study specifically reported the rate
of fatal primary tumour complications. The non-
resection surgical procedures rate in the control
group was 27.6% (95% cr: 15.4% to 39.9%). Only
three studies reported rates of non-resection surgi-
cal procedures in the intervention group, for whom
the rate was 4.2% (95% c1: 0% to 10.1%). Because
all studies were retrospective, none assessed QOL.

5.7 Subgroup Analyses

Table p.1 (Appendix D) presents information about
various outcomes in the patient subgroups of interest.

5.71  Studies Using Second- and Third-Generation
Anticancer Therapy

In the subgroup of patients receiving modern che-
motherapy, median overall survival in the group
undergoing surgery was 18.7 months (range: 11-30.7
months); it was 12.85 months (range: 5.8—22 months)
in the control group. The HR for survival in this
subgroup was 0.68 (95% c1: 0.56 to 0.83) compared
with a HR of 0.73 (95% c1: 0.59 to 0.90) in patients
treated with an older regimen, which favours surgi-
cal intervention [Figure 2(B)]. A test for interaction
between the groups was nonsignificant. The mean
30-day postoperative mortality rate in the group
treated with modern chemotherapy was 3.9% (95%
cr: 0% to 11%). The mean rates of primary tumour
complications and non-resection procedures in the
control group were 27.4% (95% cr: 16.4% to 38.5%)
and 27% (95% c1: 12.5% to 41.6%).

5.7.2  Studies with Minimally Symptomatic Patients

The median overall survival in the group receiving
surgery was 18.5 months (range: 14.5—23 months); it
was 13.2 months (range: 5.8—22 months) in the control
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TABLE I Baseline characteristics of the patients in the control and intervention groups from fifteen studies

Six studies did not provide information®!1:13:21.23.24,

Characteristic Patient group
Overall Control Intervention
Mean 95% c1 Mean 95% c1 Mean 95% c1

Patients [ (%)] 12,416 3796 (30.6) 8620 (69.4)
Age (years)

Median 61 63 60

Range 19-96 19-96 22-92
Sex (% women)? 41 36.8 to 45.1 387 31.3to46.2 43.5 38.5t049.0
Rectal tumour (%)° 26 19.7 to0 32.2 31 22.8t039.2 219 143t029.5
ECOG performance status > 1 (%)° 166 79t025.2 181 2.5t033.7 15 3.0to 27
Liver involvement > 25% (%)¢ 54 40 to 69 547 25.6t083.7 542 344t073.9
Peritoneal disease (%)° 21.6  13.3t0 30 22 2.3t041.7 214  6.5t036.3
Received radiation (%)" 162 9.5t023.0 174 5.0t029.8 148 1.7t027.8
Received chemotherapy (%) 82 73 t0 92 79.2  63.3t095.1 86.1 73.6t098.6

Single-agent fluoropyrimidine” 88.6 80t097.1 88.1  73.6to 100 89.0  76.2to 100

Second- or third-generation therapy" 64 3510 84 66  33.41098.6 67.2 36.3t098.2
Underwent metastasectomy (%) 103 4.6to16.1 9.3 0to 18.2 114  3.5t0193
@ Two studies did not provide sex distribution data®23.
b Two studies did not provide information about location of the primary tumour?3-24,
¢ Seven studies did not provide information about performance status®%!213.21.23.24,
4 Six studies provided information about extent of liver involvement®!!12,21,25.26
¢ Five studies provided information about peritoneal disease®1%-2125.26,
' Five studies provided data about palliative radiation!%-13-23:24.26,
i One study did not provide information about chemotherapy®.
1

Seven studies provided information®%11-13.22.25,

c1 = confidence interval; EcoG = Eastern Cooperative Oncology Group.

group. The HR for survival in minimally symptomatic
patients was 0.67 [95% c1: 0.48 to 0.94; Figure 2(C)]
compared with a HR of 0.75 (95% c1: 0.67 to 0.84) in
symptomatic patients (test for subgroup interaction:
p = 0.53), which favours the intervention group.

In minimally symptomatic patients, the mean
30-day postoperative mortality rate was 1.6% (95%
cr: 0% to 74.8%), with four of six studies reporting
0% surgical mortality. The mean rates of primary
tumour complications and non-resection procedures
in the control group were 25.6% (95% c1: 5.9% to
45.2%) and 22.2% (95% c1: 0% to 49.1%).

6. DISCUSSION

Our review demonstrates a consistent trend favour-
ing noncurative surgical management of primary
tumours in patients with stage 1v crc. Overall, the
group treated with surgery experienced a 31% relative
improvement in survival, with an absolute survival
difference of approximately 4 months. A survival
benefit of similar magnitude was demonstrated in
the other reviews’!-32; however, a recent review did
not support the surgical intervention>3.

We found comparable survival benefits in studies
using newer-generation chemotherapies and in

minimally symptomatic patients. Notably, the pooled
estimate for survival revealed considerable hetero-
geneity across studies. Conceivably, those studies
involved clinically heterogeneous groups with re-
spect to patient population (age, performance status,
comorbid illnesses, disease burden, primary tumour—
related symptoms, for example) and co-interventions
(type of systemic therapy, differing rate of metasta-
sectomy). Likewise, considerable variability was
noted across the different study designs, and the risk
of bias was suggestive of methodologic diversity.
Despite those limitations, we opted to report the pool
result, because the direction of the effect was con-
sistent across the studies and subgroups—albeit of
varying magnitude.

Of special interest, a quantitative analysis ex-
cluding low-quality studies revealed a HR for surviv-
al of 0.64 (95% c1: 0.45 to 0.92) favouring surgical
intervention (Appendix c, Figure c.4). Because of
selective reporting and a lack of explicit informa-
tion in some studies, examination of heterogeneity
with respect to important clinical variables (with
the exception of underlying symptoms and type of
treatment) was not feasible. Notably, the test for het-
erogeneity was no longer significant after exclusion
from the pool of three studies that had either larger
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TABLE 11l Evidence profile and summary of primary and secondary outcomes

Outcome Patients  Studies Patient groups Quality of Comments
(m) (m) evidence®’
Control  Intervention

Overall survival 12,416 15 Very low Hazard ratio for survival: 0.69 [95% confi-

Median 11.4 15.2 dence interval (c1): 0.61 to 0.79] favouring the
. » intervention group. Significant imbalance in
Range 3722 10307 patients characteristics. Most studies did not
provide information on performance status

and comorbid illnesses.

Quality of life (QoL) 0 (See (See NA All studies were retrospective and QoL was not

comments) comments) measured in any study.

Surgical mortality rate (%) 10,499 9 Low  Four studies reported 0 postoperative mortal-
Mean NA 4.9 ity; a mortality rate of >5% was noted in the
95% 1 01097 older studies.

Surgical morbidity rate 1,426 7 Very low Most studies did not distinguish between major
Mean NA 25.9 and minor postoperative complications.

95% c1 20.1 to 31.6

Primary tumour 10,511 11 Very low Of twelve studies, six had both symptomatic

complications rate (%) and asymptomatic patients.
Mean 29.7 NA
95% c1 18.5 to 41.0

Mean nonsurgical 10,725 9 Very low Only three studies (#=862) provided a non-

procedure rate (%)* resection procedure rate in the intervention
Mean 27.6 4.2 group.

95% c1 154t039.9 0to 10.1
(See
comments)

a

NA = not applicable.

effect sizes or a very narrow confidence interval,
suggesting statistical heterogeneity (Appendix c,
Figure c.5)!-13:24 Likewise, in the subgroup analy-
sis, the test for heterogeneity was nonsignificant af-
ter exclusion of the study by Galizia et al.'!. Because
of the concern of publication bias, overestimation of
the intervention effect relative to the true outcome
is quite plausible.

A high rate of postoperative complications can
offset the survival benefit associated with surgery.
Our review was limited by selective reporting of
surgical mortality and morbidity across the included
studies. Compared with patients having localized dis-
ease, those with advanced crc tended to experience
increased mortality after resection of the primary
tumour. Although four of nine studies reported no
postoperative mortality, the rate in some studies
was not trivial, reaching up to 16%. As anticipated,
a higher mortality rate has been associated with
emergency surgery?-23. Fewer than half the included
studies reported nonfatal operative complications,
and many failed to distinguish between major and
minor complications, limiting the clinical relevance
of the information.

Nonsurgical procedures include bypass surgery and placement of stents.

The mean rate of primary tumour complications
was 27%, but reached as high as 63%. Complication
rates of more than 50% were noted mostly in older
studies. Realistically, there is no evidence to sug-
gest that response rates for the primary tumour are
inferior to those for metastases. Three retrospective
studies specifically investigated the risk of primary
tumour complications in patients with non-resection
management and reported complication rates be-
tween 3% and 17%4736.

When anti—vascular endothelial growth factor
therapy is combined with cytotoxic agents in patients
with an intact primary tumour, a concern about
perforation risk arises®’. Two recent uncontrolled
prospective studies did not support prophylactic re-
section of the primary tumour in minimally symp-
tomatic patients treated with targeted therapy>%->°.
In one cohort of 233 patients with intact primary
tumours, only 7% of patients required emergency
palliative surgery>8. Use of bevacizumab, primary
tumour location, and metastatic disease burden
were not associated with an increased intervention
rate. The other phase 11 trial, which used an ox-
aliplatin and bevacizumab combination regimen,
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A Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI 1V, Random, 95% CI
Aslam MA 024 00445 9.3% 0.79[0.72, 0.86] -

Benoist S 0067 0225 46% 0.94[0.60, 1.45] T
Chan TW 024 0049 92% 0.79[0.71,0.87] -
Evans MD -0.105 0.0897 8.2% 0.90(0.76, 1.07] =l
Galizia G -1.01 0076 86% 0.36[0.31,0.42] -

Karoui M 057 0199 52% 0.57[0.38,0.84] T
Konyalian VR .07 0245 42% 034[021,055) —

Michel P 0162 02412 42% 0.85[0.53, 1.36] s
RuoL -0.314 0.08567  8.3% 0.73[0.62, 0.86] =
Scoggins CR 0 0143 67%  1.00[0.76,132] -
Seo JG 0548 02777 36% 0.58 [0.34, 1.00] E—
Tebutt NC -0.559 0284 3.5% 0.571[0.33, 1.00] I—
Temple LKF 0174 0007  9.7% 0.84[0.83, 0.85] o
Venderbosch S CAIRO 0494 0112 76% 0.611[0.49,0.76] -
Venderbosch S CAIRO Il -0.314 012 7.3% 0.73[0.58,0.92] -
Total (95% Cl) 100.0% 0.69 [0.61, 0.79] ¢
Heterogeneity: Tau? = 0.05; Chi? = 157.07, df = 14 (P < 0.00001); 1= 91% 0507 155

Test for overall effect: Z = 5.53 (P < 0.00001)

B Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI

Favours surgery Favours control

Hazard Ratio
1V, Random, 95% CI

1.10.1 2nd & 3rd generation therapy
Aslam MA -0.248 0.0445 124% 0.78[0.72,0.85] -
Benoist -0.067 0225 7.8% 0.94[0.60, 1.45] -
Chan TW 024 0049 12.3% 0.79[0.71,0.87] g
Evans MD -0.105 0.0897 11.5% 0.9010.76, 1.07] -
Galizia G -1.01 0076 11.8% 0.36[0.31, 0.42] -
Karoui M 057 0199 85% 0.57[0.38, 0.84] I
Michel P -0.162 02412 74% 0.85[0.53, 1.36] I
Seo JG 0548 02777 65% 0.58 [0.34, 1.00] -/
Venderbosch S CAIRO 0494 0412 11.0% 0.61[0.49, 0.76] ==
Venderbosch S CAIRO Il -0.314 012 10.8% 0.73[0.58, 0.92] =
Subtotal (95% Cl) 100.0% 0.68 [0.56, 0.83] <@
Heterogeneity: Tau? = 0.08; Chi? = 98.81, df = 9 (P < 0.00001); 12=91%
Test for overall effect: Z = 3.76 (P = 0.0002)
1.10.2 1st generation therapy
Konyalian VR -1.07 0245 11.9% 034[021,085] — =
RuoL -0.314 0.08567 26.4% 0.73[0.62, 0.86] -
Scoggins CR 0 0143 202%  1.00[0.76,1.32] ——
Tebutt NC -0.559 0284 9.8% 0.57[0.33, 1.00] I
Temple LKF <0174 0.007 31.7% 0.8410.83, 0.85] u
Subtotal (95% Cl) 100.0% 0.73 [0.59, 0.90] L 2
Heterogeneity: Tau? = 0.04; Chi? = 19.32, df = 4 (P = 0.0007); I? = 79%
Test for overall effect: Z = 2.99 (P = 0.003)
Tt
02 0.5 2 5

Favours Surgery Favours control
Test for subaroup differences: Chi2 = 0.17, df = 1 (P = 0.68), I*= 0% bl

Hazard Ratio
IV, Random, 95% CI

Hazard Ratio

C
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% Cl

1.11.1 Minimal symptoms

Aslam MA 024 00445 196%  079[0.72,086] -
Benoist § 0067 0225 149% 094060, 145] —r
Galizia G 401 0076 191%  036[031,042] =

Michel P 0162 02412 143%  0.85[0.53,136] —
RuoL -0.314 008567 189%  073[062,0.86] -
Se0 JG 0548 02777 131%  058[0.34,100]  ——*—
Subtotal (95% Cl) 100.0%  0.67[0.48, 0.94] L 2

Heterogeneity: Tau? = 0.15; Chi? = 81.78, df = 5 (P < 0.00001); I* = 94%
Test for overall effect: Z = 2.35 (P = 0.02)

1.11.2 Symptomatic

Chan TW 024 0049 185%  079[0.71,087] -
Evans MD 0105 00897 141%  0.90[0.76,1.07) -
Karoui M 057 0199 61%  057[038,084) —_
Konyalian VR 407 0245 44% 034021055 ———
Scoggins CR 0 0143 93%  100[076,1.32 -
Tebutt NC 0559 0284 35%  057[033,100] ——
Temple LKF 0174 0007 212%  0.84[0.83,0.85] "
Venderbosch S CAIRO 0494 0112 119%  061[0.49,0.76] -
Venderbosch S CAIRO Il 0314 042 114%  073[058,092] —r
Subtotal (95% CI) 100.0%  0.75[0.67,0.84] *

Heterogeneity: Tau?= 0.02; Chi? = 32.32, df = 8 (P < 0.0001); I* = 75%
Test for overall effect: Z = 5.03 (P < 0.00001)

0507 1 152
Favours surgery Favours control

Test for subaroup differences: Chi? = 0.39, df = 1 (P = 0.53), 2= 0%

FIGURE 2 (A) Hazard ratio with 95% confidence interval (ci) for
overall survival, all reviewed studies, favours the intervention
group®1321-264° (B) Hazard ratio with 95% ci for overall survival,
subgroups based on type of chemotherapy. (C) Hazard ratio with
95% ci1 for overall survival, subgroups based on extent of symptoms.
SE = standard error; 1v = intervention.

reported a 14% major complication rate related
to the intact primary tumour®’. Median overall
survival of the treated cohort was 19.9 months.
The authors concluded that survival is not compro-
mised by leaving the primary colon tumour intact.
The mean non-resection procedure rate in our re-
view was 28% in patients with an intact primary
tumour, which accorded with the primary tumour
complication rate of 30% reported by McCahill
et al.’®. Only three studies reported non-resection
procedures in the intervention group, and as ex-
pected, the numbers were much lower than those
in the control group.

Quality of life is an important outcome that
helps patients and their physicians choose appro-
priate treatment. No study in our review reported
QoL. Because major intestinal complications such
as obstruction, perforation, and hemorrhage re-
lated to the primary tumour and postoperative
complications are likely to be associated with a
significant adverse effect on QoL, QoL can be indi-
rectly assessed by reviewing the rates of surgical
and primary tumour complications. A surgical
intervention with a low complication rate could
potentially result in a favorable QoL as a result of
fewer non-resection interventions, lack of primary
tumour complications, and better tolerance for
systemic therapy.

Potential limitations of the present review are the
substantial number of low-quality studies, publica-
tion bias, and selective reporting. Importantly, all
outcomes in the review were evaluated retrospec-
tively, and patients were not randomized to surgery
or non-surgical management. Several studies did not
provide baseline prognostic characteristics for their
groups, and others showed significant imbalances
in baseline characteristics. Furthermore, few stud-
ies provided detailed information about the use and
type of systemic therapy in each group, making it
difficult to assess the relative contribution of resec-
tion to outcomes. Those concerns affect the validity
of the survival benefit observed in our review, which
might simply reflect the selection of younger and
healthier patients with good performance status and
low disease burden for surgery.

7. CONCLUSIONS

The retrospective data favour resection of the prima-
ry tumour in patients with advanced crc. However,
the very low quality of the current evidence requires
that good-quality cohort studies and adequately pow-
ered, well-designed randomized trials be conducted
to assess all the important outcomes in this patient
population. We have begun a large population-based
cohort study in the province of Saskatchewan, and
European investigators are currently working on
several randomized trials, including cairo 4, to re-
solve this matter.
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PRIMARY TUMOUR RESECTION IN STAGE IV CRC

APPENDIX A: SEARCH STRATEGY

Step Database
Ovid MEDLINE and MEDLINER Records EMBASE and EMBASE Classic Records
(1946 to February 2012, week 4) located (1947 to March 5, 2012) located
1 Colonic Neoplasms/ 54,160 colon cancer/ or colon tumor/ or large intestine cancer/ 56,245
2 Colorectal Neoplasms/ 45,163 colon carcinoma/ or colorectal cancer/ or colorectal 88,502
carcinoma/ or sigmoid carcinoma/
3 Rectal Neoplasms/ 30,958 sigmoid carcinoma/ 757
4 cecal neoplasms/ or colonic neoplasms/ 61,447 cecum carcinoma/ 417

or sigmoid neoplasms/ or colorectal
neoplasms, hereditary nonpolyposis/

5 colorectal cancer.mp. 41,771 rectum cancer/ 14,970
6 colon cancer.mp. 23,117 rectum carcinoma/ 9,725
7 rectal cancer.mp. 10,745 lor2or3ord4or5or6 155,751
8 lor2or3or4or5or6or7 134,920 “stage rv’.mp. 17,371
9 advanced cancer.mp. 6034 “stage 4”.mp. 4,401
10 advanced.mp. 200,821 advanced cancer/ 38,826
11 stage rv.mp. 12,340 metastatic.mp. 158,714
12 stage four.mp. 150 stage four.mp. 212
13 metastatic.mp. 115,871 8or9or10or 1l or 12 209,303
14 9or10or 11 or 12 or 13 309,455 7 and 13 18,853
15 8 and 14 19,702 “palliative surgery”.mp. 1,941
16 Colorectal Surgery/ 1,629 “palliative resection”.mp. 987
17 surg.mp. 2,298 colon surgery/ or colorectal surgery/ or rectum surgery/ 11,264
18 exp General Surgery/ 31,167 “surgical removal”.mp. 15,969
19 16 or 17 or 18 35,005 150r 16 or 17 or 18 30,038
20 removal.mp. 206,009 14 and 19 654
21 19 or 20 240,846 limit 20 to (human and english language 517
and yr="1980 -Current”)
22 15 and 21 333 from 21 keep 11,31,35,51,67,114,118,139,146,193, 16
217-218,269,385,439,446
23 limit 22 to (english language and 258 find similar to Elective bowel resection for 311
humans and yr="1980 -Current”) incurable stage 1v colorectal cancer: Prognostic

variables for asymptomatic patients

24 “palliative surgery”.mp. 1,296 find similar to Colorectal cancer with multiple 8
metastases: Is palliative surgery needed?

25 21 or 24 242,101 find similar to Surgery of the primary in stage 1v 42
colorectal cancer with unresectable metastases

26 15 and 25 382 find similar to Intestinal complications after palliative 44
treatment for asymptomatic patients with unresectable
stage 1v colorectal cancer
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APPENDIX A: SEARCH STRATEGY CONTINUED

Step Database
Ovid MEDLINE and MEDLINER Records Embase and Embase Classic Records

(1946 to February 2012, week 4) located (1947 to March 5, 2012) located

27 “palliative resection”.mp. 658 find similar to How Aggressive Should We Be in 9
Patients with Stage 1v Colorectal Cancer?
28 25 or 27 242,706 find similar to Is there a survival advantage for 1,344
elective primary tumor resection in asymptomatic
patients with incurable stage 1v colorectal cancer?

29 15 and 28 433
30 limit 29 to (english language and 328

humans and yr="1980 -Current™)
31 find similar to Elective palliative 364

resection of incurable stage 1v colorectal
cancer: who really benefits from it?.

32 find similar to The role of primary 68

tumour resection in patients with

stage 1v colorectal cancer.

33 find similar to Surgery of the primary 27

in stage 1v colorectal cancer with

unresectable metastases.

34 from 33 keep 9-10 2
35 find similar to Elective bowel resection 209

for incurable stage 1v colorectal cancer:
prognostic variables for
asymptomatic patients.
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APPENDIX B: NEWCASTLE-OTTAWA QUALITY
ASSESSMENT SCALE AND STUDY SCORES

B.1 Cohort Studies—Primary Outcome: Mortality
For a cohort study, these items are assessed:

» Selection

o True representativeness of the exposed co-
hort in the community

o Non-exposed cohort drawn from the same
community

o Ascertainment of exposure

o Demonstration that outcome of interest was
not present at start of study.

» Comparability of cohorts
o Control for symptoms
o Control for systemic therapy

Outcome
o Assessment of outcome
o Follow —up was long enough for outcomes
to occur
o Adequacy of follow-up of cohorts

A study can be awarded a maximum of 1 star for each
item within the Selection and Outcome categories. A
maximum of 2 stars can be given for Comparability:

Selection (0—4)

Comparability (0—2)

Outcome (0-3)

TOTAL: 0-9

TABLE B.I Scoring form for cohort studies

Selection

1 Representativeness of the exposed cohort

a)  Truly representative of patients with advanced
colorectal cancer in the community®

b)  Somewhat representative of patients with advanced
colorectal cancer in the community®

¢)  Selected group
d)  No description of the derivation of the cohort

2 Selection of the non-exposed cohort

a)  Drawn from the same community as the exposed
cohort?

b)  Drawn from a different source
¢)  No description of the derivation of the non-exposed
cohort
3 Ascertainment of exposure
a)  Secure record?
b)  Structured interview®
¢)  Written self-report
d)  No description

4  Demonstration that the outcome of interest was not present
at study start

a)  Yes?
b) No
Comparability

1 Comparability of the cohorts based on the design or analysis
a)  Study controls for symptoms?
b)  Study controls for systemic therapy®

Outcome

1 Assessment of outcome
a)  Independent blind assessment®
b)  Record linkage®
c¢)  Self-report
d) No description

2 Was follow-up long enough for outcomes to occur?

a)  Yes (select an adequate follow-up period for outcome
of interest)?

b) No
3 Adequacy of follow-up of cohorts
a)  Complete follow-up: all subjects accounted for?

b)  Subjects lost to follow-up unlikely to introduce bias:
small number lost (<5%) or description provided of
those lost?

c)  Follow-up rate < 5% or no description of those lost, or
both

d) No statement

3 = /9 TOTAL
SCORE
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B.2 Case—Control Studies Exposure

. 1 Ascertainment of exposure
For a case—control study, these items are assessed: P

a)  Secure record?

e Selection b)  Structured interview with blinding to case or control
o Case definition status®
o Representativeness of the cases ¢)  Written self-report or medical record only
o Selection of controls d)  No description
°  Definition of controls 2 Same method of ascertainment for cases and controls
aqe Y a
*  Comparability of cohorts z) Nes
o Control for symptoms ) ©
o Control for systemic therapy 3 Nonresponse rate
a)  Same rate for both groups®
* Exposure b)  Non-respondents described
°  Assessment of exposure ¢)  Rate different and no designation
o Same method of ascertainment for cases and
controls 4+ 7+ 3= /9 TOTAL
o Nonresponse rate SCORE

. 1 point.
A study can be awarded a maximum of 1 star for each point

item within the Selection and Outcome categories. A
maximum of 2 stars can be given for Comparability:
Selection (0—4)
Comparability (0—2)
Outcome (0-3)
TOTAL: 0-9

TABLE B.II Scoring form for case—control studies

Selection

1 Is the case definition adequate?
a)  Yes, with independent validation®

b)  Yes (for example, record linkage or based on self-
report)
¢)  No description

2 Representativeness of the cases

a)  Consecutive or obviously representative series of
cases®

b)  Potential for selection biases or not stated

3 Selection of controls
a)  Community controls?
b)  Hospital controls
c¢)  No description

4 Definition of controls
a)  No history of disease (endpoint)?
b)  No description of source

Comparability

1 Comparability of cases and controls based on the design or
analysis
a)  Study controls for symptoms?®
b)  Study controls for systemic therapy?®
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B.3 Newcastle—Ottawa Scores for the Studies Included in the Analysis

TABLE B.III Scores for observational studies

Selected group.
Subgroup of randomized patients across the Netherlands.

Reference Score
Selection Comparability QOutcome TOTAL
B w T
= S é ) Q?

Y % N § = § 2 §0 g <

s & 2 g3 5§ s 57 3

= S S RS £ = g S X

° < & o3 & = S oS =

2 S $ 38 < ] T Yo 3

S 3 T IR < SR : s =

S = RIS 2 2 s 88 2

S % ¢ OS$SfL T 1 T I8 S

28 = S Sgs S NS 5 S

N § g3y 82 8o S T3 3

N = = -

=% Sz %3 £%¥s  §F &% $ 95 §¢%

<8 8§ 2 43S &35 53 2 S8 I8

-5 «~3 ) +~£% - e N o3 o3
Aslam et al., 2010%! 0° 0 1° 1 1 0 14 e of 5
Chan et al., 2010?? 18 Ih 1€ 0 0 14 0! of 5
Evans et al., 2009% 02 ob I¢ 1 0 0 14 1¢ of 4
Galizia et al., 2008"! 02 0/ I¢ 1 1 1 14 1¢ of 6
Karoui et al., 20118 0k 0/ 1¢ 1 0 1 14 1¢ of 5
Konyalian et al., 2007 02 0/ I 1 0 1 14 1¢ of 5
Michel et al., 2004% 0? 0l 1° 1 1 0 14 0f of 4
Ruo et al., 2003° 02 0P 1¢ 1 1 0 IC 0 0f 4
Scoggins et al.,1999° 0? ob 1€ 1 0 0 IC 1€ of 4
Seo et al., 2010%6 02 o 1¢ 1 1 1 14 1¢ of 6
Tebutt et al., 2003'° 02 ob 1¢ 1 1 0 14 1¢ of 5
Temple et al., 20043 18 I I¢ 1 0 0 14 1¢ of 6
Venderbosch et al., 201174 1el ! 1¢ 1 0 1 14 1¢ of 6
Venderbosch et al., 201170 1! ! I 1 0 1 14 1¢ of 6
@ Selected group (single institution).
b Source not known (non-community).
¢ Secure record.
4 Record linkage.
¢ >5 Years’ duration.
f No statement.
g Somewhat representative of the patients with advanced colorectal cancer in the community.
?‘ Drawn from the same community as the exposed cohort.
! <5 Years’ duration.
) Source not known; could be from a different source (non-community).
k
1
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TABLE B.Iv Score for case—control study

Reference Score
Selection Comparability Exposure TOTAL
n
S 2 g é Y
) S} s S
v 3 £ 3 3 5%
= ) ©n 3 = = Q ISEEN
Q ) '\‘Q Q © 0w = a Q
= g = & 5 5 I g < N; ©
= 2
= S = S = < R S SRS S
kS 2 3 g < << g < o S
N 5 = S IS f S8 g
= N N N = I S
<] S s S) S Q S8 B 88 o
S 2 S = S S S E S g2< =
2 2 . 3 & °F  §8R R ST %
=3 V'V 3 v S SN 2] S = S)
<R > Q = NN S n 2
~ S RS e} v “1 8 ~ [SRRSIES)
~ 9 ~ S o ~ "o S ™~ o & SN
Benoist et al., 2005 02 1v 0° IC 1 1 1¢ 1 of 6
2 Record linkage or based on self-report.
b

Consecutive or obviously representative series of cases.
Hospital controls.

No history of disease (endpoint).

Secure record.

Rate different and no designation.

- o A o
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APPENDIX C: ADDITIONAL FIGURES
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FIGURE .1 ~ Funnel plot shows asymmetry of studies around the
point estimate, suggestive of publication bias.

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Galizia G -1.01 0076 18.4% 0.36[0.31,0.42] -
Karoui M 057 0199 13.8% 0.57[0.38, 0.84] L
Konyalian VR -1.07 0245 12.0% 0.34[021,088) — =
Seo JG -0.548 0.2778 10.9% 0.58 [0.34, 1.00] ]
Tebutt NC -0.559 0.284 10.7% 0.57[0.33, 1.00] —
Venderbosch S CAIRO 0494 0112 17.2% 0.61[0.49, 0.76] e
Venderbosch S CAIRO Il 0314 012 17.0% 0.73[0.58, 0.92] R
Total (95% Cl) 100.0% 0.52 [0.40, 0.68] L 2
Heterogeneity: Tau? = 0.10; Chi? = 33.38, df = 6 (P < 0.00001); 12 = 82% ’m’s——%—g

Test for overall effect: Z = 4.72 (P < 0.00001) Favours surgery Favours control

FIGURE .2 Sensitivity analysis of overall survival for seven studies
reported a hazard ratio favouring the intervention group.

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% Cl 1V, Random, 95% Cl
Aslam MA 024 00445 93% 0.79[0.72, 0.86] b
Benoist S 0067 0225 57% 0.94 [0.60, 1.45] T
Chan TW -024 0049  92% 0.79[0.71,0.87] -
Evans MD -0.105 00897  86% 0.90(0.76, 1.07] -T
Galizia G -1.01 0076  8.8% 0.36[0.31, 0.42] -
Karoui M 057 0199  62% 0.57[0.38, 0.84] -
Konyalian VR -1.07 0245 53% 0.34[0.21,055) —
Michel P 0.162 02412 54% 0.85[0.53, 1.36] -
Ruol -0.314 008567  8.7% 0.73[0.62, 0.86] -
Scoggins CR 0 0143 75% 1.00(0.76, 1.32] 1T
Se0 JG 0.548 02777  47% 0.58 [0.34, 1.00] I
TebuttNC 0559 0284  46% 0.57[0.33,1.00] ]
Temple LKF -0.174 0007  0.0% 0.84[0.83, 0.85]
Venderbosch S CAIRO 0494 0412 8.1% 0.61[0.49, 0.76] =
Venderbosch S CAIRO Il 0314 012 80% 0.73[0.58,0.92] a
Total (95% CI) 100.0% 0.68 [0.57, 0.80] L 2
Heterogeneity: Tau?=0.08; Chi? = 114.87, df = 13 (P < 0.00001); I*= 89% 0507 1 153

Test for overall effect: Z = 4.62 (P < 0.00001) Favours surgery Favours control

FIGURE c.3  Sensitivity analysis of overall survival, excluding the
study by Temple et al.”3, favours the intervention group.
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Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight 1V, Random, 95% CI 1V, Random, 95% Cl
Benoist S -0.067 0225 14.7% 0.9410.60, 1.45] -
Galizia G -1.01 0076 18.3% 0.36[0.31,0.42) i
Seo JG 0.548 02777 132% 0.58[0.34, 1.00] ==
Temple LKF 0.174 0007 18.8% 0.840.83, 0.85] "
Venderbosch S CAIRO 0494 0112 176% 0.61[0.49, 0.76] o
Venderbosch S CAIRO Il 0314 012 17.4% 0.73[0.58,0.92] B
Total (95% CI) 100.0% 064 [0.45,0.92] *

i Tauz= 018 Chiz= - 2= 089 } } } |
Heterogeneity: Tau?= 0.18; Chi?= 130.96, df = 5 (P < 0.00001); I*= 96% Dol o1 0 10

Test for overalleffect: 2= 240 (P = 0.02) Favours experimental  Favours control
FIGURE C.4 Hazard ratios with 95% confidence intervals for
overall survival in subgroups, based on a score of “fair” on the
Ottawa—Newcastle Scale.

Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE_Weight 1V, Random, 95% CI 1V, Random, 95% CI
Aslam MA 024 00445 21.2% 0.79[0.72, 0.86] o
Benoist S 0067 0225 28% 0.94[0.60, 1.45] T
Chan TW 024 0049 20.1% 0.79(0.71,0.87) LE
Evans MD -0.105 00897 11.6% 0.90[0.76, 1.07) -
Galizia G -1.01 0076 0.0% 0.36[0.31,0.42)
Karoui M 057 0199  34% 0.57[0.38, 0.84] -
Konyalian VR 107 0245  0.0% 0.34[0.21, 0.55]
Michel P 0162 02412 24% 0.85[0.53, 1.36] -
RuoL -0.314 0.08567 12.2% 0.73[0.62, 0.86] -
Scoggins CR 0 0143 6.0% 1.00[0.76, 1.32] 1T
Seo0 JG -0.548 02777  1.9% 0.58 [0.34, 1.00]
Tebutt NC 0559 0284 1.8% 0.57 [0.33, 1.00]
Temple LKF 0474 0007  0.0% 0.84[0.83, 0.85]
Venderbosch S CAIRO 0494 0112 87% 0.61[0.49, 0.76] -
Venderbosch S CAIRO Il 0314 012 79% 0.73[0.58,0.92] -
Total (95% CI) 100.0% 0.77[0.71, 0.83] ¢

it Tau? = 2= - = 2= 359
Heterogeneity: Tau? = 0.01; Chi? = 17.06, df = 11 (P = 0.11); I*= 36% 0507 1 155

Test for overall effect: Z = 6.69 (P < 0.00001) Favours surgery Favours control

FIGURE C.5  Hazard ratios with 95% confidence intervals for overall
survival, twelve studies (excluding three with a large effect size or
narrow confidence interval), favour the intervention group with
low heterogeneity.
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ADDITIONAL TABLE

APPENDIX D
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