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AIM: to evaluate outcomes (overall survival, rate of surgical intervention due to complications of first treatment,
30-day mortality rate) of palliative primary tumor resection (PTR) followed by chemotherapy and chemotherapy/
radiotherapy (chemo/RT) alone in patients with asymptomatic or minimally symptomatic colorectal cancer (CRC)
and synchronous unresectable metastases.

MATERIALS AND METHODS: a meta-analysis based on Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) guidelines was conducted on PubMed and Cochrane database. Odds ratio (OR) and 95% confi-
dence interval (95% (I) were used as the treatment effect measure for comparing results. Combined overall effect
measures were calculated for a random effect model. All analyses were performed using the Review Manager 5.3
software.

RESULTS: eighteen non-randomized studies, including a total of 2,999 patients (1,737 PTR and 1,262 chemo/RT)
were identified. Gender, age, site of primary tumor and distant metastasis of patients were comparable between
groups in all analyzed studies. Two-year (38.2% vs. 21.1%; OR 0.42; 95% (I 0.28-0.64; p < 0.0001) and 5-year
(12.7% vs. 5.3%; OR 0.45; 95% (I 0.21-0.97; p = 0.04) overall survival rates were significantly higher in the PTR
group than in the chemo/RT group. No significant differences in 30-day mortality rate between the two groups
(1.7%vs. 1%; OR 1.92; 95% (1 0.79-4.68; p = 0.15). However, the rate of surgical intervention due to complications
of first treatment was significantly lower in the PTR group comparing to the chemo/RT group (2.3% vs. 14.53%; OR
0.18; 95% (1 0.08-0.40; p < 0.0001). At the same time, one hundred and fourteen patients (13.8%; OR 0.19; 95%
(I 0.09-0.40; p < 0.0001) in the chemo/RT group required surgery for symptoms associated with a primary tumor.
CONCLUSIONS: PTR in patients with asymptomatic or minimally symptomatic CRC and synchronous unresectable
metastases significantly improves overall survival, allows to prevent surgical intervention due to complications
related to primary tumor and is not associated with increased postoperative mortality rate comparing to systemic
chemotherapy/radiotherapy as a treatment of first line. The current data are based on non-randomized compara-
tive studies and data from early terminated randomized controlled trials (RCTs) and further well-designed RCTs are
required.
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INTRODUCTION substantial number of them have unresectable

synchronous metastases [1,2]. Currently, pallia-
Approximately 20% of patients with colorectal tive primary tumor resection (PTR) for unresect-
cancer (CRC) are diagnosed with stage IV and able metastatic CRC is considered as an option
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to control tumor related obstruction, perforation
or bleeding.PTR is not recommended for patients
with minimally symptomatic primary tumor. The
standard treatment for these patients according
to NCCN [3,4] and ESMO [5,6] guidelines is a sys-
temic chemotherapy and radiotherapy for rectal
carcinomas. Comparative studies investigating
the benefit of initial palliative PTR for patients
with distant metastatic disease demonstrated
conflicting results.

Several randomized clinical trials (RCT) compar-
ing PTR followed by chemotherapy and chemo/RT
alone were initiated [7-11], but none of them have
been completed to date. Numbers of published
non-randomized comparative studies reported
that PTR can prolong the survivalin asymptomatic
or minimally symptomatic patients with CRC and
synchronous unresectable metastases [12-16],
while others found no benefits of PTR [17-27].
One of the major concerns about PTR is the risks of
postoperative morbidity and mortality [28], which
potentially can delay the initiation of systemic
treatment [29], lead to the progression of disease
and decrease survival [30-33]. In addition, some
authors reported that liver metastases of colorec-
tal origin increased their growth if primary tumor
had been removed [34,35].

Most published meta-analyses included data from
patients with both symptomatic and asymptom-
atic primary tumors, and some included studies
with heterogeneous population, which may bias
the outcomes [36-39].

Thus, the aim of this analysis was to compare
outcomes (overall survival, rate of surgical inter-
vention due to complications of first treatment,
30-day mortality rate) in patients with minimally
symptomatic (asymptomatic) CRC and synchro-
nous unresectable metastases after palliative PTR
followed by chemotherapy or chemo/RT alone.

MATERIALS AND METHOD

Search Strategy

The meta-analysis was conducted in accordance
with Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) guidelines
(http://www.prisma-statement.org/) [40]. A lit-
erature search was performed through PubMed

HGHHHQTMBHNE pe3ekumn TONCTOM KMLLKH npu MANOCUMMTOMHOM
(6eccMnTOMHOI) NEpPBUYHOI OMYXONM M CUHXPOHHBIX
Hepe3sekTabenbHbIX METACTA3AX KONOPEKTANLHOTO PaKa

B CPABHEHMM C CUCTEMHOM XMMHOTepanuei (metaananus)

and Cochrane Database of Systematic reviews,
using the following search strategy: (colon OR
colorectal OR rectal) AND (cancer OR adenocarci-
noma OR neoplasms OR carcinoma) AND (“pallia-
tive surgery” OR “primary tumor resection”). No
restrictions were applied in terms of language,
year or status of publication. Reference lists of
selected publications, other systematic reviews or
meta-analyses were hand-searched for addition-
al relevant studies. The search period was from
September, 1954 to March, 2022.

Inclusion and Exclusion Criteria

In accordance with the population, intervention,
comparison, outcomes and study design (PICOS)
criteria, the following eligibility criteria were
selected for inclusion of the publications in the
meta-analysis: (a) population: minimally symp-
tomatic/asymptomatic patients with CRC and
synchronous unresectable metastases; (b) inter-
vention: surgical treatment, chemotherapy/ra-
diotherapy; (c) comparison: PTR followed by che-
motherapy versus chemo/RT alone; (d) outcomes:
overall survival(0S), 30-day mortality rate, rate of
surgical intervention due to complications of first
treatment compared between two groups; and (e)
study design: data from early terminated RCT, pro-
spective/retrospective cohort trials or matched
case-control (MCC) trials with sample size greater
than 15.

The exclusion criteria were as follows: (a) lack of
the sufficient data or outcomes of interest; (b)
duplicate publication; (c) patients with primary-
tumor symptoms and (d) non-comparative stud-
ies, reviews, meta-analyses, letters, case reports
or conference abstracts. The search strategy is il-
lustrated by Figure 1.

Data Extraction and Quality Assessment

Two authors (I.A. and M.A.) independently re-
viewed and assessed each study, according to
the inclusion and exclusion criteria. In addition,
they extracted and summarized the data from
the included studies independently. Following
information was collected: (a) study character-
istics: the first author, country, year of publica-
tion, enrollment dates, number of patients, study
type; (b) patient baseline characteristics: gender,
age, Eastern Cooperative Oncology Group/World
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Health Organization Performance Status (ECOG/
WHO PS), site of primary tumor, site of distant
metastasis, chemotherapeutic regimens; c) study
outcomes: overall survival, 30-day mortality rate,
rate of surgical intervention due to complication
of first treatment. The quality of non-randomized
trials was evaluated by using the Newcastle-
Ottawa Scale (NOS) criterion [41], which allocates
a maximum of 9 points to each study. A score = 6
indicated good quality [42].

The quality of included studies was determined
by examining three factors: patient selection,
comparability of the study groups and assess-
ment of outcomes. Risk of bias of non-randomized
trials was evaluated using the ROBINS-I [43]. If

Records identified through database searching
n="749

the mean and standard deviation (S.D.) were not
provided, they were calculated using the method
described by Wan et al. [44]. Inter-study hetero-
geneity was assessed by Ch# test and I? statistics
as a measure describing degree of heterogeneity
in which P < 0.05 was taken to indicate the pres-
ence of significant heterogeneity. 0dds ratio was
used as the treatment effect measure for com-
paring results. Combined overall effect measures
were calculated for a random effect model and
were presented with 95% coincidence interval.
All p values < 0.05 were considered statistically
significant. All analyses were performed using
the Review Manager 5.3 software. The registra-
tion number in the International Prospective
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Figure 1. Block diagram of literature search for a systematic review on PRISMA

KOJIONPOKTOJIOTUS, Tom 22, N2 2, 2023

KOLOPROKTOLOGIA, vol. 22, N2 2, 2023



OB3OP JIUTEPATYPbI

REVIEW

Table 1. The baseline characteristics of the included studies

F"“pi:;;?:;%‘:‘ar of Country | Years of the study Study type PTRPatlenti:l(:;Lo JRT NOS
Scoggins 1999 [17] USA 1985-1997 RC, single 66 23 6
Ruo 2003 [12] USA 1996-1999 RC, single 127 103 6
Michel 2004 [18] France 1996-1999 RC, single 31 23 6
Benoist 2005 [19] France 1997-2002 MCC, single 32 27 7
Galizia 2008 [13] Ttaly 1995-2005 MCC, single 42 23 6
Seo 2010 [20] Korea 2001-2008 PC, single 144 83 6
Cetin 2013 [21] Turkey 2006-2010 RC, multi 53 46 6
Boselli 2013 [22] Ttaly 2010-2011 RC, multi 17 31 6
Yun 2014 [23] Korea 2000-2008 RC with PSM, 113 113 8

single
Matsumoto 2014 [24] Japan 2005-2011 RC, single 41 47 7
Watanabe 2014 [25] Japan 2002-2009 RC, single 46 112 6
Ahmed 2015 [14] Canada 1992-2005 RC, multi 521 313 6
Niitsu 2015 [26] Japan 2007-2013 RC, single 42 15 7
Wang 2016 [15] China 2011-2013 PC, single 118 73 7
Urvay 2020 [16] Turkey 2009-2016 RC, multi 139 76 6
Doah 2021 [27] Korea 2001-2018 RC, single 98 48 7
Park 2020 [45] Korea 2013-2016 Early terminated 26 (23)* 22 (21)** 8
RCT, multi
Kanemitsu 2021 [46] Japan 2012-2019 Early terminated 81 84 8
RCT, multi

Note: PTR — primary tumor resection; chemotherapy,/radiotherapy — chemo/RT: n — number of patients ; PC — prospective cohort study; RC — retrospective cohort
study; MCC — Matched Case-Control study; RCT — randomized controlled trial; single — single-centre study; multi — multi-centre study; NOS — Newcastle-Ottawa
scale; PSM — propensity score matching; * lost to follow-up n = 3; ** lost to follow-up n =1

Register of Systematic Reviews (PROSPERO) was
CRD42022325629.

RESULTS

Study Characteristics

A total of 749 articles were identified at the ini-
tial literature search. After full text review of
the remaining54 articles, 36 were excluded as
they did not match the inclusion and exclusion
criteria of this meta-analysis. Among these ex-
cluded studies, some were excluded due to the
lack of comparative group, the others because
they included data from patients with both
symptomatic and asymptomatic primary tumors
or it was not possible to distinguish the group
of asymptomatic patients. Finally, 18 studies
[12-27,45,46] were included in the meta-analysis
(Fig. 1), with a total of 2,999 patients, of whom
1,737 were treated with PTR followed by chemo-
therapy (the PTR group) and 1,262 patients were
first managed with chemo/RT alone (the chemo/
RT group). There were 2matched case-control

HGHHHUTMBHHE pe3ekumn TONCTOM KMLLKH npu MANOCUMMTOMHOM
(6eccMnTOMHOI) NEpPBUYHOI OMYXONM M CUHXPOHHBIX
Hepe3sekTabenbHbIX METACTA3AX KONOPEKTANLHOTO PaKa

B CPABHEHMM C CUCTEMHOM XMMHOTepanuei (metaananus)

studies [13,19], 2 prospective cohort studies
[15,20], 12 retrospective cohort study [12,14,16—
18,21-27], and 2 studies with data from early ter-
minated RCTs [45,46]. The baseline characteris-
tics of the included studies are shown in Table 1.
Heterogeneity of the studies ranged from 0% to
66%. The quality assessments of all NRCTs were
evaluated using NOS and the results ranged from
6 to 8 stars, which corresponded to good quality.
Risk of bias in the included studies was evaluat-
ed by using the ROBINS-I scale. All the included
studies had an overall risk of bias: «low» — 3
studies, «moderate» — 12 studies, «severe» — 3
studies, «critical» — 0 studies.

Patients’ Characteristics

The baseline characteristics of patients are re-
ported in Table 2,3 and the information about
available outcomes is demonstrated in Table 4,5.
The rate of surgical intervention due to complica-
tions of first treatment was reported in 14 stud-
ies (Table 4). Gender, age, site of primary tumor
and distant metastasis, ECOG/WHO PS of patients
in the PTR and the chemo/RT groups were compa-
rable in those studies. There were 571/952 (60%)
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Table 2. The baseline characteristics of patients

First author Age(Mean + SD/median) Gender (M/F) ECOG/WHO PS Site of primary Site of distant
0-1/=2 tumor metastasis
C/(R or RS) (liver + other location/
extra hepatic disease
PTR Chemo/RT PTR [Chemo/RT| PTR |Chemo/RT| PTR |Chemo/RT PTR Chemo/RT
Scoggins [17] | 6413 | 6475+1225| NA NA NA NA 52/14 | 12/11 56/10 20/3
Ruo [12] 64+1083 | 61+105 81/46 | 57/46 NA NA 90/37 | 66/37 97/30 53/50
Michel [18] 59.8* 58.9% 17/14 16/7 25/6 21/2 28/3 15/8 31/0 23/0
Benoist [19] 60 + 13 61412 19/13 18/9 NA NA 23/9 23/4 32/0 27/0
Galizia [13] 62+ 13 59+ 14 28/14 15/8 31/11 17/6 35/7 18/5 42/0 23/0
Seo [20] 58* 56* 94/50 | 52/31 | 133/11 | 70/13 | 71/73 | 56/27 109/35 67/16
Cetin [21] 55+11,25 | 52+1275 | 29/24 | 27/19 NA NA 39/14 | 26/20 53/0 46/0
Boselli [22] 70£7,5 73+6,75 NA NA 14/3 23/8 11/6 13/18 17/0 31/0
Yun [23] 59 + 10,67 60 + 8,67 73/40 68/45 NA NA 70/43 79/34 96/17 100/13
Matsumoto 66+998 | 623+839 | 25/16 | 33/14 38/3 44/3 29/12 | 36/11 NA NA
[24]
Watanabe [25] | 63+ 10 60 + 8,83 25/21 | 71/41 NA NA 39/7 88/24 34/12 93/19
Ahmed [14] 69+11,83 | 71+95 |297/224| 186/127 |419/102| 200/113 |365/156 | 196/117 | 400/121 | 243/70
Niftsu [26] 61.5+4,13 | 598+525 | 8/34 7/8 42/0 15/0 31/11 4/11 NA NA
Wang [15] 57 +£9,17 58+ 8,5 65/53 | 43/30 | 103/15 | 61/12 | 73/45 | 42/31 NA NA
Urvay [16] 59+105 | 62+9,83 85/54 | 51/25 | 101/38 | 44/32 NA NA NA NA
Doah [27] 68+14,29 | 67,8+992 | 49/49 | 29/19 NA NA 68/30 | 27/21 72/26 31/17
Park [45] 62.3+11,8 | 58.8+121 | 21/5 12/10 25/1 20/2 17/9 18/4 NA NA
Kanemitsu 643+754| 659,04 45/36 | 45/39 81/0 84/0 75/6 78/6 60/21 60/24
[46]

Note: PTR — primary tumor resection; chemotherapy,/radiotherapy — chemo/RT: SD — standard deviation; ECOG/WHO PS — Eastern Cooperative Oncology Group/
World Health Organization Performance Status; M — male; F — female; C — colon; R — rectum; RS — rectosigmoid colon; NA — not available; * — median

males in the PTR group and 486/804 (60%) in the
chemo/RT group (p = 0.89; test for heterogeneity:
df =12 (P =0.50), I? = 0%) in 13 studies, data were
not available in 1 study. In 12 studies the mean
difference of age between the two groups was
0.90 (95% CI: -0.30 to 2.10; p = 0.14; test for het-
erogeneity: df =11 (P = 0.23), I? = 22%; n = 1564).
There were 309/1,018 (30%) patients with rectal
or rectosigmoid colon tumors in the PTR group
and 243/827 (29%) in the chemo/RT group in 14
studies (p = 0.46; test for heterogeneity: df = 13
(P =0.005), I? = 57%). In 11 studies patients with
metastatic liver disease were prevalent in both
groups: 682/833 (82%) and 543/685 (79%) in
the PTR and the chemo/RT groups, respectively
(p=0.71; test for heterogeneity: df =6 (P =0.007),

KOJIONPOKTOJIOTUS, Tom 22, N2 2, 2023

I? = 66%), data were not available in 3 studies.
In 7 studies with available ECOG/WHO PS scores,
most patients in both groups had scores from 0 to
1: 436/483 (90%) patients in the PTR group and
317/355 (89%) in the chemo/RT group(P = 0.22;
test for heterogeneity: df =5 (P =0.53), I? = 0%).

Thirty-day mortality rate was assessed in 16 stud-
ies (Table 4). Gender, age, site of primary tumor
and distant metastasis, ECOG/WHO PS was similar
between the two groups in these studies. There
were 579/994 (58%) males in the PTR group and
493/819 (60%) in the chemo/RT group in 14 studies
(p = 0.6; test for heterogeneity: df =13 (P =0.29),
I? = 15%), but data were not available in 2 studies.
In 14 studies the mean difference of age between
the two groups was 0.77 (95% CI: -0.36 to 1.91;

KOLOPROKTOLOGIA, vol. 22, N2 2, 2023
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Table 3. The baseline characteristics of patients. Chemotherapy regimens

First author PTR Chemo/RT
Scoggins [17] NA 5-FU-based CT + RT
Ruo [12] NA 5-FU + leucovorin + RT
Michel [18] Oxaliplatin/irinotecan Oxaliplatin/irinotecan + RT
Benoist [19] 5-FU + leucovorin + irinotecan 5-FU + leucovorin + irinotecan

Galizia [13]

5-FU + oxaliplatin/irinotecan

5-FU + oxaliplatin/irinotecan

Seo [20] 5-FU + oxaliplatin/ 5-FU + oxaliplatin/
irinotecan irinotecan
Cetin [21] IFL + bevacizumab/XELOX + bevacizumab/ XELOX + bevacizumab/FOLFIRI + bevacizumab
FOLFIRI + bevacizumab
Boselli [22] FOLFOX + bevacizumab FOLFOX + bevacizumab

Yun [23]

Oxaliplatin-based CT + targeted agents/
irinotecan-based CT + targeted agents/
5-fluorouracil-based CT + targeted agents

Oxaliplatin-based CT + targeted agents/
irinotecan-based CT + targeted agents/
5-fluorouracil-based CT + targeted agents

Matsumoto [24]

FOLFOX/FOLFIRI/oxaliplatin + S-1 (SOX)/
CPT-11 + UFT/LV/simplifiedLV5FU2/UFT/LV

FOLFOX + bevacizumab/FOLFOX + cetuximab/
FOLFIRI + bevacizumab/irinotecan + S-1 (IRIS)/
oxaliplatin + S-1 + bevacizumab + RT

Watanabe [25]

5-FU/ IFL/ FOLFOX/FOLFIRI + SOL/FOLFOX + sunitinib
regimen + bevacizumab/FOLFIRI + bevacizumab

5-FU/ IFL/ FOLFOX/FOLFIRI + SOL/
FOLFOX + sunitinib regimen + bevacizumab/
FOLFIRI + bevacizumab

Ahmed [14]

5-FU + leucovorin/oxaliplatin-based
CT + bevacizumab/irinotecan-based
CT + bevacizumab

5-FU + leucovorin/oxaliplatin-based
CT + bevacizumab/irinotecan-based
CT + bevacizumab + RT

Niitsu [26]

mFOLFOX6 + bevacizumab or cetuximab
or panitumumab/XELOX + bevacizumab
or cetuximab or panitumumab/FOLFIRI

mFOLFOX6 + bevacizumab or cetuximab
or panitumumab/XELOX + bevacizumab
or cetuximab or panitumumab/FOLFIRI

Wang [15] FOLFOX/XELOX/FOLFIRI + bevacizumab FOLFOX/XELOX/FOLFIRI + bevacizumab + RT
Urvay [16] (FOLFIRI or FOLFOX or XELOX) % (bevacizumab or (FOLFIRI or FOLFOX or XELOX) % (bevacizumab or
cetuximab or panitumumab) cetuximab or panitumumab)
Doah [27] Fluorouracil/capecitabine/(fluorouracil Fluorouracil/capecitabine/(fluorouracil
ocapecitabine) + (irinotecan or or capecitabine) + (irinotecan or
oxaliplatin) + (bevacizumab or cetuximab) oxaliplatin) + (bevacizumab or cetuximab)
Park [45] (FOLFIRT or FOLFOX) + (cetuximab or bevacizumab) | (FOLFIRI or FOLFOX) + (cetuximab or bevacizumab)

Kanemitsu [46]

mFOLFOX6 + bevacizumab/CapeOX + bevacizumab/
irinotecan/TAS-102/ EGFR antibodies/ S-1

mFOLFOX6 + bevacizumab/CapeOX + bevacizumab/
irinotecan/TAS-102/ EGFR antibodies/ S-1

Note: PTR — primary tumor resection; chemotherapy,/radiotherapy — chemo/RT: NA — not available; FOLFIRI = 5-FU + leucovorin + irinotecan; FOLFOX = 5-FU + leu-
covorin + oxaliplatin; S-1 = tegafur + gimeracil + oteracilpotassium; CapeOX = capecitabine + oxaliplatin

p = 0.18; test for heterogeneity: df =13 (P =0.18),
12=25%; n=1,
patients with rectal or rectosigmoid colon tumors
in the PTR group and 272/873 (31%) in the chemo/

RT group in 16

geneity: df = 15 (P = 0.0005), I? = 62%). The in-

669). There were 326/1,077 (30%)

studies (p = 0.16; test for hetero-

formation about extent of metastatic disease was

MannuatusHeie pe3ekumn TONCTOM KMLLKH npu MANOCUMMTOMHOM
(6eccMMNTOMHO) NEPBMYHOI OMYXONM M CUHXPOHHBIX
Hepe3ekTabenbHLIX METACTA3aX KONOPEKTANLHOTO PaKa

B CPABHEHMM C CUCTEMHOM XMMHOTepanmeit (MeTaaHanms)

available in 12 studies: patients with metastatic
liver disease were 699/850 (82%) and 574/716
(80%) in the PTR and the chemo/RT groups, re-
spectively (p = 0.71; test for heterogeneity: df =6
(P =0.007), I? = 66%). In 9 studies with available
ECOG/WHO PS scores, most patients in both groups
had scores from 0 to 1: 492/542 (91%) in the PTR
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Table 4. Outcomes: rate of surgical intervention due to complication of first treatment, 30-day mortality

First author Patients () | onpiicaion of iret trestment () | 3002 mortalty (%)
PTR Chemo/RT PTR Chemo/RT PTR Chemo/RT
Scoggins [17] 66 23 3 87 4,6 0
Ruo [12] 127 103 4,7 29 1,6 0
Michel [18] 31 23 0 21,7 0 0
Benoist [19] 32 27 0 14,8 0 0
Galizia [13] 42 23 0 17,4 0 0
Seo [20] 144 83 2,8 4,8 0 0
Cetin [21] 53 46 5.7 4,4 0 0
Boselli [22] 17 31 NA NA 29,4 19,3
Yun [23] 113 113 0,9 0 0,9 2,7
Matsumoto [24] 41 47 0 383 0 0
Watanabe [25] 46 112 0 16 0 0
Ahmed [14] 521 313 NA NA 48 NA
Niitsu [26] 42 15 NA 20 0 0
Wang [15] 118 73 5,1 6,6 2,5 0
Urvay[16] 139 76 NA NA NA 9,2
Doah [27] 98 48 0 27,1 0 0
Park [45] 26 22 0 18,2 38 0
Kanemitsu [46] 81 84 1,2 13 4 0

Note: PTR — primary tumor resection; chemotherapy/radiotherapy — chemo/RT;

group and 355/401 (89%) in the chemo/RT group
(P =0.17; test for heterogeneity: df = 6 (P = 0.65),
12 = 0%).

Two-year overall survival was assessed in 7 studies
(Table 5). The groups were comparable in terms of
sex, age, site of primary tumor and distant metas-
tasis. There were 299/484 (62%) males in the PTR
group and 196/324 (60%) in the chemo/RT group
(p =0.75; test for heterogeneity: df =5 (P = 0.25),
I? = 24%) in 6 studies, data were not available in
1 study. In 7 studies the mean difference of age
between the two groups was 0.13 (95% CI: -2.05
to 2.31; p = 0.91; test for heterogeneity: df = 6
(P =0.07), I> = 49%; n = 897). There were 121/411
(29%) patients with rectal or rectosigmoid tu-
mors in the PTR group and 92/271 (34%) in the
chemo/RT group (p = 0.48; test for heterogeneity:
df =5 (P =0.12), I? = 43%) in 6 studies, data were
not available in one study. In 4 studies patients

KOJIONPOKTOJIOTUS, Tom 22, N2 2, 2023

NA — not available; n — number of patients

with metastatic liver disease were prevalent in
both groups: 227/267 (85%) and 123/176 (70%)
in the PTR and the chemo/RT groups, respectively
(p =0.3; test for heterogeneity: df =1 (P =0.09),
I? = 65%), data were not available in 3 studies.
There were significant differences between the
two groups in the comorbidity in 4 studies with
available ECOG/WHO PS scores: 260/325 (80%)
patients in the PTR group and 142/194 (73%)
in the chemo/RT grouphad scores from 0 to 1
(p=0.03; test for heterogeneity: df =3 (P =0.72),
I? = 0%). Though in most studies fluorouracil-
based chemotherapy regimens combined with
targeted agents was used, the protocols of sys-
temic treatment varied in great degree (Table 3).
Because in most studies median follow-up was
reported without range, it was impossible to cal-
culate the mean and standard deviation using the
method described by Wan and colleagues [44].

KOLOPROKTOLOGIA, vol. 22, N2 2, 2023
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Table 5. Outcomes: overall survival (0S), median survival
. Follow-u Median survival
First author Patients (n) mean + SII))/ 05 (%) (months) P value
PTR | Chemo/RT | median(months) PTR Chemo/RT PTR | Chemo/RT
Scoggins [17] 66 23 NA 17 (2-year) | 18 (2-year) 14,5 16,6 0,59
Ruo [12] 127 103 NA 25 (2-year) | 6 (2-year) 16 9 0,001
Michel [18] 31 23 NA NA NA 21 14 0,718
Benoist [19] 32 27 24* 44 (2-year) | 41 (2-year) 23 22 0,753
Galizia [13] 42 23 16* 38 (2-year) | 17 (2-year) 15,2 12,3 0,03
Seo [20] 144 83 49* NA NA 22 14 NS
Cetin [21] 53 46 NA NA NA 23 17 0,322
Boselli [22] 17 31 7* 17,6 (1-year) | 19,4 (1-year) 4 5 NS
Yun [23] 113 113 16 + 26,5 4,9 (5-year) | 3,5 (5-year) | 17,2 14,4 0,16
Matsumoto [24] 41 47 21,3* NA NA 23,9 22,6 NS
Watanabe [25] 46 112 26* NA NA 19,9 19 NS
Ahmed [14] 521 313 NA NA NA 19,7 8,4 <0,0001
Niitsu [26] 42 15 19,2/13,4** NA NA 23,9 13,4 0,093
Wang [15] 118 73 20* NA NA 22,5 17.8 <0,01
Urvay [16] 139 76 24,6 +174 57 (2-year) | 30 (2-year) 29,6 14,2 < 0,001
19 (5-year) | 8 (5-year)

Doah [27] 98 48 18* NA NA 18 15 0,15
Park [45] 23 21 15* 69,5 (2-year) | 44,8 (2-year) | NA NA 0,058
Kanemitsu [46] 81 84 22,1* 32,9 (3-year) | 33 (3-year) 25,9 26,4 0,72

Note: PTR — primary tumor resection; chemotherapy,/radiotherapy — chemo/RT: NA — not available; n — number of patients; 0S — overall survival; NS — no
significant differences (P > 0,05); SD — standard deviation; * — median; ** — 19,2 months in the PTR group and 13,4 in Chemo/RT group (median)

The median follow-up of the studies ranged from
15 to 24.6 months.

Five-year overall survival was assessed in 2 stud-
ies (Table 5). Gender, age, follow-up of patients in
the PTR and the chemo/RT groups were similar in
those studies. There were 158/252 (63%) males in
the PTR group and 119/189 (63%) in the chemo/
RT group (P = 0.93; test for heterogeneity: df = 1
(P =0.27), I?* = 18%). The mean difference of age
between the two groups in those studies was —
1.92 (95% CI: -3.87 to 0.03; P = 0.05; test for het-
erogeneity: df =1 (P =0.30), I2=8%; n = 441). The
mean difference of follow-up between the two
groups was 0.00 (95% CI: -3.98 to 3.98; P = 1.00;
test for heterogeneity: df = 1 (P = 1.00), I? = 0%;
n = 441). Only 1 study reported the data site of
primary tumor and distant metastasis of patients:
43/113 (38%) patients were with rectal tumor in
the PTR group and 34/113 (30%) in the chemo/
RT group (P = 0.52), 96/113 (85%) patients in the
PTR group and 100/113 (88%) in the chemo/RT
group had metastatic liver disease (P = 0.43). Only
1 study had the data comorbidity available, most
of the patients had ECOG PS 0-1: 101/139 (73%)
patients in the PTR group and 44/76 (58%) in the
chemo/RT group (P = 0.12).

HGHHHUTMBHHE pe3ekumn TONCTOM KMLLKH npu MANOCUMMTOMHOM
(6eccMnTOMHOI) NEpPBUYHOI OMYXONM M CUHXPOHHBIX
Hepe3sekTabenbHbIX METACTA3AX KONOPEKTANLHOTO PaKa

B CPABHEHMM C CUCTEMHOM XMMHOTepanuei (metaananus)

Outcomes: rate of surgical intervention due to com-
plications of first treatment and 30-day mortality
rate

There were 14 studies [12,13,15,17-21,23-
25,27,45,46] that evaluated the rate of surgical
intervention due to complications of first treat-
ment (1,018 patients in the PTR group and 827
patients in the chemo/RT group) and 16 studies
[12,13,15,17-27,45,46] that reported 30-day mor-
tality rate (1,077 patients in the PTR group and
873 patients in the chemo/RT group) (Table 4).
There were significant differences between the two
groups in the rate of surgical intervention due to
complications of first treatment (2.3% vs.14.53%;
OR 0.18; 95%CI 0.08 — 0.40; P < 0.0001; test
for heterogeneity: df = 13 (P = 0.02), I? = 50%;
n = 1,845) (Fig. 2A). One hundred and fourteen
patients (13.8%; OR 0.19; 95%CI 0.09 — 0.40;
P <0.0001) in the chemo/RT group underwent sur-
gery for symptoms related to the primary tumor
(Fig. 2B). There were no significant differences be-
tween the two groups in the 30-day mortality rate
(1.7% vs. 1%; OR 1.92; 95% CI 0.79-4.68; P = 0.15;
test for heterogeneity: df = 6 (P = 0.71), I? = 0%;
n=1,950) (Fig. 2C).

Outcomes: 2-year and 5-yearoverall survival

Palliative primary tumor resection in minimally symptomatic
(asymptomatic) patients with colorectal cancer and synchronous
unresectable metastases versus chemotherapy alone (a meta-analysis)
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Two-year overall survival was reported in 7 stud-
ies [12,13,15-17,19,45], including 547 patients
in the PTR group and 346 patients in the che-
mo/RT group (Table 5). There were significant
differences between the two groups in 2-year
0S (38.2%vs. 21.1%; OR 0.42; 95% CI 0.28 —
0.64; P < 0.0001; test for heterogeneity: df = 6
(P =0.20), I? = 29%; n = 893) (Fig. 3A). Five-year

A

overallsurvival was assessed in 2 studies [16,23],
including 252 patients in the PTR group and 189
patients in the chemo/RT group (Table 5). There
were significant differences between the two
groups in 5-year 0S (12.7% vs. 5.3%; OR 0.45;
95%CI 0.21 — 0.97; P = 0.04; test for hetero-
geneity: df = 1 (P = 0.49), I? = 0%; n = 441) (Fig.
3B).
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Figure 2. Forest plots of odds ratios of: rate of surgical intervention due to complications of first treatment (A), rate of surgical
intervention due to complications of first treatment, included only patients underwent surgery for symptoms linked to the primary

tumor in the chemo/RT group (B) and 30-day mortality rate (C)
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Table 6. Randomized controlled trials (RCTs)
. . Study start year,
RCT name Country RCT Ne Primary Su'?ple estillllwted sytud; Status
outcome size .
completion year
SYNCHRONOUS [7] Germany | ISRCTN30964555 | 3 years 0S | 800 — 392 2011-2019 Ongoing/no longer
recruiting
CAIRO4 [8] Netherlands | NCT01606098 5 years 0S 360 2012-2020 Recruiting
CCRe-1V [9] Spain NCT02015923 2 years 0S 336 2013-2018 Ongoing/ no longer
recruiting
CLIMAT [10] France NCT02363049 2 years 0S 278 2014-2018 Recruiting
PTR Trial [47] Korea NCT01978249 2 years 0S 480 2013-2016 Early terminated*
China multicenter China NCT02149784 3 years 0S 480 2015-2019 Recruiting
[11]
JCOG1007 [48] Japan UMIN000008147 | 3 years0S | 770 — 280 2012-2020 Early terminated*

Note: * — trial was early terminated because of the difficulties of participant enrolment.

DISCUSSION

The necessity of palliative PTR for asymptomatic
or minimally symptomatic patients with CRC and
synchronous unresectable metastases is contro-
versial. Currently, only results of non-randomized
studies are available on this issue. Several RCTs
were initiated comparing PTR followed by chemo-
therapy with chemo/RT alone in patients with un-
resectable disseminated metastatic CRC, but not
completed yet (Table 6).

Two RCTs [47,48] were terminated early because of
the complicated enrolment of patients. Kanemitsu
et al. [46] published an interim analysis of early
terminated RCT for165 enrolled patients (81 in the

PTR and 84 in the chemo/RT groups) and reported
that PTR had no benefits in terms of survival, but
resulted in higher postoperative mortality rate.
Three-year 0S was 32.9% in the PTR group and
33% in the chemo/RT group. Median 0S was 25.9
months in the PTR group and 26.4 months in the
chemo/RT group. Three patients (4%) died due to
complications within 30 days after surgery in the
PTR group. However, the patients in the chemo/RT
group had a higher rate of complications requir-
ing operation after first treatment compared with
palliative primary tumor resection (13%vs.1.2%).
The study was terminated early by a decision of
the Data and Safety Monitoring Committee, and
thus the planned statistical power of70% in the

A
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Figure 3. Forest plots of odd ratios of 2-year overall survival (A) and 5-year overall survival (B)
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planned sample size of 280 patients was not
achieved.

Another RCT was terminated early because of the
lack of patient enrolment and cessation of funding.
Park et al. [45] published an interim analysis with
a sample size of 44 patients (23in the PTR group
and 21 in the chemo/RT group), whichwasapprox-
imately10-fold smaller than the planned sample
size of 480 patients. The researchers found that
PTR followed by chemotherapy had only benefit for
2-year cancer-specific survival over chemotherapy
alone (72.3%vs. 47.1%; P =0.049). Although 2-year
0S was higher by 25% in the PTR group (69.5% vs.
44.8%), the difference did not reach statistical
significance (P = 0.058), which indicates that the
study was obviously underpowered. The compli-
cations requiring operation after first treatment
were found only in the chemo/RT group and the
rate was 18.2%, though palliative PTR was associ-
ated with a postoperative mortality rate of 3.8%.
Most previous meta-analyses evaluating the role
of PTR for patients with CRC and synchronous
unresectable metastases included data from pa-
tients with both symptomatic and asymptomatic
primary tumors [36-39]. The first meta-analysis
including only asymptomatic patients was pub-
lished by Cirocchiet al. in 2012 [49]. The authors
included only seven non-randomized trials with
1,086 patients and reported that PTR in asymp-
tomatic patients with unresectable advanced
CRC did not improve 0S comparing to chemo/
RT alone and did not prevent surgical interven-
tions due to complications related to primary
tumor. Nevertheless, the authors did not find an
association of high postoperative mortality with
PTR. Our outcomes are not corresponding to this
meta-analysis except the data on postoperative
mortality. It can be explained by several new
studies published on this issue since 2012 which
may change the outcomes. In addition, the au-
thors reported survival outcomes in only 4 studies
with 443 patients. Hendren et al. [29] reported
that postoperative complications in patients with
CRC who underwent surgical resection of the pri-
mary tumor were independently associated with
a delay in adjuvant chemotherapy, which, in turn,
may lead to the progression of the disease and
decrease survival. However, Cochrane systematic
review, published by Claassen et al. [50] and based
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on 3 RCTs (351 participants), showed that immedi-
ate treatment with chemotherapy did not provide
a clear survival benefit compared to delayed che-
motherapy for asymptomatic incurable metastatic
colorectal cancer (HR = 1.17; 95% CI 0.93-1.46).
To date, several cohort studies analyzing the data
from national registries have also been published.
Some published comparative studies showed sur-
vival benefit of PTR over chemotherapy alone
[51,52,53], while other studies found no advantag-
es [54]. We did not include these papers into our
meta-analysis because it was impossible to distin-
guish the group of asymptomatic patients in these
population-based studies.

In this meta-analysis heterogeneity of the stud-
ies ranged from 0% to 66%. There was no signifi-
cant heterogeneity between the included studies
in gender, age, ECOG/WHO PS in analysis rate of
surgical intervention due to complications of first
treatment and 30-day mortality rate. Nonetheless,
there was significant heterogeneity between the
studies in term of primary tumor location (colon
and rectal/rectosigmoid) and site distant metas-
tasis (hepatic and extrahepatic) in analysis rate
of surgical intervention due to complications of
first treatment: df =13 (P =0.005), I?=57%; df=6
(P = 0.007), I?* = 66%, respectively. Significant
heterogeneity also was seen in site of primary tu-
mor location (colon and rectal/rectosigmoid) and
distant metastasis (hepatic and extrahepatic tu-
mor burden) in analysis of 30-day mortality rate:
df = 15 (P = 0.0005), I = 62%; df = 6 (P = 0.007),
I? = 66%, respectively. There was no significant
heterogeneity between the included studies in
gender, age, comorbidity, site of primary tumor and
distant metastasis in analysis of 2-year 0S. In con-
trast, significant heterogeneity among the studies
in terms of gender, age, follow-up was detected
in the analysis of 5-year 0S. It was impossible to
assess the heterogeneity between the included
studies in comorbidity, site of primary tumor and
distant metastasis because data were available in
only 1 of 2 studies. The results of the presented
meta-analysis demonstrate that asymptomatic or
minimally symptomatic patients with stage IV CRC
have benefits from palliative primary tumor resec-
tion followed by chemotherapy over chemotherapy
and/or radiotherapy alone, such as improvement
of the overall survival rate: for 2-year 0SOR 0.42,

KOLOPROKTOLOGIA, vol. 22, N2 2, 2023
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95%CI 0.28 — 0.64(P < 0.0001) and for5-year 0S
OR 0.45; 95%CI 0.21- 0.97 (P = 0.04). Also, PTR
has advantage as prophylaxis of primary tumor
related complications: OR 0.19; 95%CI 0.09- 0.40
(P <0.0001).

There are some limitations in this meta-analysis.
Most included patients had good performance
status (ECOG PS 0-1), and therefore were good
candidates for both aggressive chemotherapy
and surgical palliation. In all included studies
patients with metastatic liver metastatic disease
were prevalent; however, an extent of metasta-
ses, their number and size varied in a great de-
gree, which influenced oncologic outcomes. The
chemotherapy protocols between the included
studies were heterogeneous among patients,
though most patients received fluorouracil-
based combination chemotherapy regimens with
monoclonal antibodies. The current analysis was
also limited by unavailable data in some studies.
We did not contact the authors to achieve addi-
tional data which were not published, although
it would potentially improve the quality of the
meta-analysis. But the main drawback was the
lack of RCTs. SYNCHRONOUS (ISRCTN30964555),
CAIRO4 (NCT01606098), CCRe-IV (NCT02015923),
CLIMAT (NCT02363049) and China multicenter
(NCT02149784) are still in progress, and acquisi-
tion of data allows to elucidate the role of PTR in
treatment of disseminated CRC.

JIATEPATYPA /REFERENCES

1. Cronin KA, Lake AJ, Scott S, et al. Annual Report
to the Nation on the Status of Cancer, part I: National
cancer statistics. Cancer. 2018;124(13):2785-800.
doi: 10.1002/cncr.31551

2. Cook AD, Single R, McCahill LE. Surgical resec-
tion of primary tumors in patients who present with
stage IV colorectal cancer: an analysis of surveillance,
epidemiology, and end results data, 1988 to 2000.
Ann Surg Oncol. 2005;12(8):637-45. doi: 10.1245/
AS0.2005.06.012

3. National Comprehensive Cancer Network (NCCN)
Plymouth Meeting, PA: NCCN; Clinical practice guide-
lines in oncology (NCCN guidelines): colon cancer
[Internet] c2021 [cited 2021 Jan 21]. Available from:
https://www.nccn.org/professionals/physician_gls/
pdf/colon.pdf

4. National Comprehensive Cancer Network (NCCN)

HGHHHQTMBHHE pe3ekumn TONCTOM KMLLKH npu MANOCUMMTOMHOM
(6eccMnTOMHOI) NEpPBUYHOI OMYXONM M CUHXPOHHBIX
Hepe3sekTabenbHbIX METACTA3AX KONOPEKTANLHOTO PaKa

B CPABHEHMM C CUCTEMHOM XMMHOTepanuei (metaananus)

CONCLUSION

The results of this meta-analysis have demon-
strated that PTR in patients with asymptomatic
or minimally symptomatic CRC and synchronous
unrespectable metastases significantly improves
overall survival, allows to prevent surgical inter-
vention due to complications related to primary
tumor and is not associated with increased post-
operative mortality rate comparing to systemic
chemotherapy and/or radiotherapy as a treatment
of first line. The current data are based on non-
randomized comparative studies and data from
early terminated RCTs and further well-designed
RCTs are required.

AUTHORS CONTRIBUTION

Conceptand design of the study: Evgeny G. Rybakov,
Iuliia V. Alimova

Collection and processing of the material:
Iuliia V. Alimova, Mikhail V. Alekseev

Writing of the text: Iuliia V. Alimova

Editing: Yuri A. Shelygin, Evgeny G. Rybakov,
Mikhail V. Alekseev

INFORMATION ABOUT THE AUTHORS (ORCID)
Tuliia V. Alimova — 0000-0001-7245-4042
Yury A. Shelygin — 0000-0002-8480-9362
Evgeny G. Rybakov — 0000-0002-6963-2650
Mikhail V. Alekseev — 0000-0001-5655-6567

Plymouth Meeting, PA: NCCN; Clinical practice guide-
lines in oncology (NCCN guidelines): rectal cancer
[Internet] c2021 [cited 2020 Dec 22]. Available from:
https://www.nccn.org/professionals/physician_gls/
pdf/rectal.pdf

5. Glynne-Jones R, Wyrwicz L, Tiret E, et al. Committee,
Rectal cancer: ESMO Clinical Practice Guidelines
for diagnosis, treatment and follow-up. Ann Oncol.
2017;28(suppl 4):iv22-40. doi: 10.1093/annonc/
mdx224

6. Van Cutsem E, Cervantes A, Adam R, et al. ESMO
consensus guidelines for the management of patients
with metastatic colorectal cancer. Ann Oncol.
2016;27(8):1386-1422. doi: 10.1093/annonc/mdw235
7. Rahbari NN, Lordick F, Fink C, et al. Resection
of the primary tumour versus no resection prior to
systemic therapy in patients with colon cancer and

Palliative primary tumor resection in minimally symptomatic
(asymptomatic) patients with colorectal cancer and synchronous
unresectable metastases versus chemotherapy alone (a meta-analysis)

137


https://doi.org/10.1002/cncr.31551
https://doi.org/10.1245/ASO.2005.06.012
https://doi.org/10.1245/ASO.2005.06.012
https://doi.org/10.1093/annonc/mdx224
https://doi.org/10.1093/annonc/mdx224
https://doi.org/10.1093/annonc/mdw235

138

OB3OP JINTEPATYPbI

REVIEW

synchronous unresectable metastases (UICC stage IV):
SYNCHRONOUS — a randomised con- trolled multicen-
tre trial (ISRCTN30964555). BMC Cancer. 2012;12:142.
doi: 10.1186/1471-2407-12-142

8. tLam-Boer J, Mol L, Verhoef C, et al. The CAIRO4
study: The role of surgery of the primary tumor with few
or absent symptoms in patients with synchronous unre-
sectable metastases of colorectal cancer-a randomized
phase III study of the Dutch colorectal cancer group
(DCCG). BMC Cancer. 2014;14:741. doi: 10.1186/1471-
2407-14-741

9. Biondo S, Frago R, Kreisler E, et al. Impact of
resection versus no resection of the primary tumor
on survival in patients with colorectal cancer and
synchronous unresectable metastases: Protocol for a
randomized multicenter study (CR4). Int J Color Dis.
2017;32:1085-90. doi: 10.1007/s00384-017-2827-3
10. Mehdi K. Colectomy in Patients With Asymptomatic
and Unresectable Stage IV Colon Cancer (CLIMAT)
in  2014. https://clinicaltrials.gov/ct2/show/
NCT02363049

11. Chen G. Palliative resection of asymptomatic pri-
mary tumor following effective induction chemother-
apy in colorectal cancer patients with unresectable
distant metastasis: a multi-center. In: Prospective,
Randomized Controlled Study. 2014. https://clinicaltri-
als.gov/ct2/show/study/NCT02149784

12. Ruo L, Gougoutas C, Paty PB, et al. Elective bowel
resection forincurable stage IV colorectal cancer: prog-
nostic variables for asymptomatic patients. Journal of
the American College of Surgeons. 2003;196(5):722-8.
doi: 10.1016/51072-7515(03)00136-4

13. Galizia G, Lieto E, Orditura M, et al. First-line
chemotherapy vs bowel tumor resection plus chemo-
therapy for patients with unresectable synchronous
colorectal hepatic metastases. Archives of Surgery.
2008;143:352-8. doi: 10.1001/archsurg.143.4.352
14. AhmedS, Fields A, Pahwa P, et al. Surgical Resection
of Primary Tumor in Asymptomatic or Minimally
Symptomatic Patients With Stage IV Colorectal Cancer:
A Canadian Province Experience. Clin Colorectal Cancer.
2015;14(4):e41-7. doi: 10.1016/j.clcc.2015.05.008
15. WangZ LiangL,YuY,etal. Primary TumourResection
Could Improve the Survival of Unresectable Metastatic
Colorectal Cancer Patients Receiving Bevacizumab-
Containing Chemotherapy. Cell Physiol Biochem.
2016;39(3):1239-46. doi: 10.1159/000447829

16. Urvay S, Eren T, Civelek B, et al. The role of pri-
mary tumor resection in patients with stage IV colorec-
tal cancer with unresectable metastases. J BUON.
2020;25(2):939-44

17. Scoggins CR, Meszoely IM, Blanke CD, et al. Non
operative management of primary colorectal cancer
in patients with stage IV disease. Annals of Surgical
Oncology. 1999;6:651-7. doi: 10.1007/510434-999-

KOJIONPOKTOJIOTUS, Tom 22, N2 2, 2023

0651-x

18. Michel P, Roque I, Di Fiore F, et al. Colorectal cancer
with non-resectable synchronous metastases: should
the primary tumor be resected? Gastroentérologie
Clinique et Biologique. 2004;28:434~7. doi: 10.1016/
$0399-8320(04)94952-4

19. Benoist S, Pautrat K, Mitry E, et al. Treatment strat-
egy for patients with colorectal cancer and synchro-
nous resectable liver metastases. The British Journal of
Surgery. 2005;92:1155-60. doi: 10.1002/bjs.5060

20. Seo GJ, Park JW, Yoo SB, et al. Intestinal compli-
cations after palliative treatment for asymptomatic
patients with unresectable stage IV colorectal can-
cer. Journal of Surgical Oncology. 2010;102:94-9.
doi: 10.1002/js0.21577

21. Cetin B, Kaplan MA, Berk V, et al. Bevacizumab-
containing chemotherapy is safe in patients with unre-
sectable metastatic colorectal cancer and a synchro-
nous asymptomatic primary tumor. Jpn J Clin Oncol.
2013 Jan;43(1):28-32. doi: 10.1093/jjco/hys175

22. Boselli C, Renzi C, Gemini A, et al. Surgery in
asymptomatic patients with colorectal cancer and
unresectable liver metastases: the authors” experience.
Onco Targets Ther. 2013;6:267-72. doi: 10.2147/0TT.
S39448

23. Yun JA, Huh JW, Park YA, et al. The role of pal-
liative resection for asymptomatic primary tumor in
patients with unresectable stage IV colorectal cancer.
Dis Colon Rectum. 2014;57(9):1049-58. doi: 10.1097/
DCR.0000000000000193

24. Matsumoto T, Hasegawa S, Matsumoto S, et al.
Overcoming the challenges of primary tumor man-
agement in patients with metastatic colorectal can-
cer unresectable for cure and an asymptomatic pri-
mary tumor. Dis Colon Rectum. 2014;57(6):679-86.
doi: 10.1097/DCR.0000000000000025

25. Watanabe A, Yamazaki K, Kinugasa Y, et al. Influence
of primary tumor resection on survival in asymptomatic
patients with incurable stage IV colorectal cancer. Int J
Clin Oncol. 2014;19(6):1037-42. doi: 10.1007/s10147-
014-0662-x

26. Niitsu H, Hinoi T, Shimomura M, et al. Up-front
systemic chemotherapy is a feasible option compared
to primary tumor resection followed by chemothera-
py for colorectal cancer with unresectable synchro-
nous metastases. World J Surg Oncol. 2015;13:162.
doi: 10.1186/512957-015-0570-1

27. Doah KY, Shin US, Jeon BH, et al. The impact of
primary tumor resection on survival in asymptomatic
colorectal cancer patients with unresectable metas-
tases. Annals of Coloproctology. 2021;37(2):94-100.
doi: 10.3393/ac.2020.09.15.1

28. Stillwell AP, Buettner PG, Siu SK, et al
Predictors of Postoperative Mortality, Morbidity,
and Long-Term Survival After Palliative Resection

KOLOPROKTOLOGIA, vol. 22, N2 2, 2023


https://doi.org/10.1186/1471-2407-12-142
https://doi.org/10.1186/1471-2407-14-741
https://doi.org/10.1186/1471-2407-14-741
https://doi.org/10.1007/s00384-017-2827-3
https://doi.org/10.1016/S1072-7515(03)00136-4
https://doi.org/10.1001/archsurg.143.4.352
https://doi.org/10.1016/j.clcc.2015.05.008
https://doi.org/10.1159/000447829
https://doi.org/10.1007/s10434-999-0651-x
https://doi.org/10.1007/s10434-999-0651-x
https://doi.org/10.1016/s0399-8320(04)94952-4
https://doi.org/10.1016/s0399-8320(04)94952-4
https://doi.org/10.1002/bjs.5060
https://doi.org/10.1002/jso.21577
https://doi.org/10.1093/jjco/hys175
https://doi.org/10.2147/OTT.S39448
https://doi.org/10.2147/OTT.S39448
https://doi.org/10.1097/DCR.0000000000000193
https://doi.org/10.1097/DCR.0000000000000193
https://doi.org/10.1097/DCR.0000000000000025
https://doi.org/10.1007/s10147-014-0662-x
https://doi.org/10.1007/s10147-014-0662-x
https://doi.org/10.1186/s12957-015-0570-1
https://doi.org/10.3393/ac.2020.09.15.1

OB3OP JIUTEPATYPbI

REVIEW

in Patients With Colorectal Cancer. Diseases of the
Colon & Rectum. 2011;54(5):535—-44. doi: 10.1007/
DCR.0b013e3182083d9d

29. Hendren S, Birkmeyer JD, Yin H, et al. Surgical
complications are associated with omission of
chemotherapy for stage III colorectal cancer. Dis
Colon Rectum. 2010;53(12):1587-93. doi: 10.1007/
DCR.0b013e3181f2f202

30. Law WL, Choi HK, Lee YM, et al. The impact of
postoperative complications on long-term outcomes
following curative resection for colorectal cancer.
Ann Surg Oncol. 2007;14(9):2559-66. doi: 10.1245/
$10434-007-9434-4

31. Artinyan A, Orcutt ST, Anaya DA, et al. Infectious
postoperative complications decrease long-term
survival in patients undergoing curative surgery
for colorectal cancer: a study of 12,075 patients.
Ann  Surg. 2015;261(3):497-505. doi: 10.1097/
SLA.0000000000000854

32. Cienfuegos JA, Baixauli J, Beorlegui C, et al. The
impact of major postoperative complications on long-
term outcomes following curative resection of colon
cancer. Int J Surg. 2018;52:303-8. doi: 10.1016/].
1jsu.2018.03.001

33. Fujita Y, Hida K, Hoshino N et al. Impact of
Postoperative Complications after Primary Tumor
Resection on Survival in Patients with Incurable Stage
IV Colorectal Cancer: A Multicenter Retrospective
Cohort Study. Annals of Gastroenterological Surgery.
2021:5(3): 354-62. doi: 10.1002/ags3.12433

34. Peeters CF, de Waal RM, Wobbes T, et al. Outgrowth
of human liver metastases after resection of the
primary colorectal tumor: a shift in the balance
between apoptosis and proliferation. Int J Cancer.
2006;119(6):1249-53. doi: 10.1002/ijc.21928

35. Scheer MG, Stollman TH, Vogel WV, et al. Increased
metabolic activity of indolent liver metastases after
resection of a primary colorectal tumor. J Nucl Med.
2008;49(6):887-91. doi: 10.2967/jnumed.107.048371
36. Clancy C, Burke JP, Barry M, et al. A meta-analy-
sis to determine the effect of primary tumor resec-
tion for stage IV colorectal cancer with unresect-
able metastases on patient survival. Ann Surg Oncol.
2014;21(12):3900-8. doi: 10.1245/510434-014-3805-
4

37. Lee KC, Ou YC, Hu WH, et al. Meta-analysis of out-
comes of patients with stage IV colorectal cancer man-
aged with chemotherapy/radiochemotherapy with and
without primary tumor resection. Onco Targets Ther.
2016;9:7059-69. doi: 10.2147/0TT.S112965

38. Ha GW, Kim JH, Lee MR. Meta-analysis of onco-
logic effect of primary tumor resection in patients
with unresectable stage IV colorectal cancer in the era
of modern systemic chemotherapy. Ann Surg Treat Res.
2018;95(2):64-72. doi: 10.4174/astr.2018.95.2.64

HGHHHQTMBHHE pe3ekumn TONCTOM KMLLKH npu MANOCUMMTOMHOM
(6eccMnTOMHOI) NEpPBUYHOI OMYXONM M CUHXPOHHBIX
Hepe3sekTabenbHbIX METACTA3AX KONOPEKTANLHOTO PaKa

B CPABHEHMM C CUCTEMHOM XMMHOTepanuei (metaananus)

39. Simillis C, Kalakouti E, Afxentiou T, et al. Primary
Tumor Resection in Patients with Incurable Localized
or Metastatic Colorectal Cancer: A Systematic Review
and Meta-analysis. World J Surg. 2019;43(7):1829-40.
doi: 10.1007/500268-019-04984-2

40. Moher D, Liberati A, Tetzlaff J, et al. PRISMA
Group. Preferred reporting items for systematic
reviews and metaanalyses: the PRISMA statement.
PLoS Med. 2009;62:1006—12. doi: 10.1371/journal.
pmed.1000097

41. Wells GA, Shea B, 0'Connell D, et al. The Newcastle-
Ottawa scale (NOS) for assessing the quality of non-
randomized studies in meta-analyses. Available from:
http://www.ohri.ca/programs/clinical_epidemiology/
oxford.asp

42. Luchini C, Veronese N, Nottegar A, et al. Assessing
the quality of studies in meta-research: Review/
guidelines on the most important quality assessment
tools. Pharm Stat. 2021;20(1):185-95. doi: 10.1002/
pst.2068

43. Sterne JA, Herndn MA, Reeves BC, et al. ROBINS-I: a
tool for assessing risk of bias in non-randomised stud-
ies of interventions. BMJ. 2016;355:14919. Published
2016 Oct 12. doi: 10.1136/bmj.i4919

44, Wan X, Wang W, Liu J, Tong T. Estimating the
sample mean and standard deviation from the sample
size, median, range and/or interquartile range. BMC
Med Res Methodol. 2014;14:135. doi: 10.1186/1471-
2288-14-135

45. Park EJ, Baek JH, Choi GS, et al. The Role of Primary
Tumor Resection in Colorectal Cancer Patients with
Asymptomatic, Synchronous, Unresectable Metastasis:
A Multicenter Randomized Controlled Trial. Cancers.
2020;12(8):2306. doi: 10.3390/cancers12082306

46. Kanemitsu Y, Shitara K, Mizusawa J, et al.
Primary Tumor Resection Plus Chemotherapy Versus
Chemotherapy Alone for Colorectal Cancer Patients With
Asymptomatic, Synchronous Unresectable Metastases
(JCOG1007; iPACS): A Randomized Clinical Trial. Journal
of Clinical Oncology: Official Journal of the American
Society of Clinical Oncology. 2021;39(10):1098-1107.
doi: 10.1200/JC0.20.02447

47. Kim CW, Baek JH, Choi GS, et al. The role of pri-
mary tumor resection in colorectal cancer patients with
asymptomatic, synchronous unresectable metastasis:
Study protocol for a randomized controlled trial. Trials.
2016;17:34. doi: 10.1186/513063-016-1164-0

48. Moritani K, Kanemitsu Y, Shida D, et al. A ran-
domized controlled trial comparing primary tumour
resection plus chemotherapy with chemotherapy alone
in incurable stage IV colorectal cancer: JCOG1007
(iPACS study). Jpn J Clin Oncol. 2020;50(1):89-93.
doi: 10.1093/jjco/hyz173

49. CirocchiR, Trastulli S, Abrahal, etal. Non-resection
versus resection for an asymptomatic primary tumour

Palliative primary tumor resection in minimally symptomatic
(asymptomatic) patients with colorectal cancer and synchronous
unresectable metastases versus chemotherapy alone (a meta-analysis)

139


https://doi.org/10.1007/DCR.0b013e3182083d9d
https://doi.org/10.1007/DCR.0b013e3182083d9d
https://doi.org/10.1007/DCR.0b013e3181f2f202
https://doi.org/10.1007/DCR.0b013e3181f2f202
https://doi.org/10.1245/s10434-007-9434-4
https://doi.org/10.1245/s10434-007-9434-4
https://doi.org/10.1097/SLA.0000000000000854
https://doi.org/10.1097/SLA.0000000000000854
https://doi.org/10.1016/j.ijsu.2018.03.001
https://doi.org/10.1016/j.ijsu.2018.03.001
https://doi.org/10.1002/ags3.12433
https://doi.org/10.1002/ijc.21928
https://doi.org/10.2967/jnumed.107.048371
https://doi.org/10.1245/s10434-014-3805-4
https://doi.org/10.1245/s10434-014-3805-4
https://doi.org/10.2147/OTT.S112965
https://doi.org/10.4174/astr.2018.95.2.64
https://doi.org/10.1007/s00268-019-04984-2
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1002/pst.2068
https://doi.org/10.1002/pst.2068
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1186/1471-2288-14-135
https://doi.org/10.1186/1471-2288-14-135
https://doi.org/10.3390/cancers12082306
https://doi.org/10.1200/JCO.20.02447
https://doi.org/10.1186/s13063-016-1164-0
https://doi.org/10.1093/jjco/hyz173

140

OB3OP JINTEPATYPbI

REVIEW

in patients with unresectable stage IV colorectal can-
cer. Cochrane Database Syst Rev. 2012;(8):CD008997.
doi: 10.1002/14651858.CD008997.pub2

50. Claassen YHM, vander Valk MJM, Breugom AJ,
et al. Survival differences with immediate versus
delayed chemotherapy for asymptomatic incurable
metastatic colorectal cancer. Cochrane Database
of Systematic Reviews. 2018;11(11):CD012326.
doi: 10.1002/14651858.CD012326.pub?2

51. Chen JN, Shoucair S, Wang Z, et al. Primary Tumor
Resection for Rectal Cancer With Unresectable Liver
Metastases: A Chance to Cut Is a Chance for Improved
Survival. Front Oncol. 2021;11:628715. doi: 10.3389/
fonc.2021.628715

52. 't Lam-Boer J, Van der Geest LG, Verhoef C, et al.
Palliative resection of the primary tumor is associ-

KOJIONPOKTOJIOTUS, Tom 22, N2 2, 2023

ated with improved overall survival in incurable stage
IV colorectal cancer: A nationwide population-based
propensity-score adjusted study in the Netherlands.
International Journal of Cancer. 2016;139(9):2082-94.
doi: 10.1002/ijc.30240

53. Tarantino I, Warschkow R, Worni M, et al. Prognostic
Relevance of Palliative Primary Tumor Removal in
37,793 Metastatic Colorectal Cancer Patients: A
Population-Based, Propensity Score-Adjusted Trend
Analysis. Ann Surg. 2015;262(1):112-20. doi: 10.1097/
SLA.0000000000000860

54, Alawadi Z, Phatak UR, Hu CY, et al. Comparative
effectiveness of primary tumor resection in patients
with stage IV colon cancer. Cancer. 2017;123(7):1124-
33. doi: 10.1002/cncr.30230

KOLOPROKTOLOGIA, vol. 22, N2 2, 2023


https://doi.org/10.1002/14651858.CD008997.pub2
https://doi.org/10.1002/14651858.CD012326.pub2
https://doi.org/10.3389/fonc.2021.628715
https://doi.org/10.3389/fonc.2021.628715
https://doi.org/10.1002/ijc.30240
https://doi.org/10.1097/SLA.0000000000000860
https://doi.org/10.1097/SLA.0000000000000860
https://doi.org/10.1002/cncr.30230

