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LETTER TO EDITOR

Benefits of multi-disciplinary treatment strategy on survival
of patients with colorectal cancer liver metastasis

Dear editor:
More than 25% of colorectal cancer (CRC) have liver

metastasis (CRLM),1 for which the multi-disciplinary
treatment (MDT) has emerged as an alternative of ther-
apeutic strategies in China.2 In the present study, we
reported a long-term MDT treatment experiences and
assessed the advantages of the MDT strategy, and further-
more, we also aimed to define the criteria of the suitable
CRLM patients who can be benefited more from MDT
strategy.
This study retrospectively enrolled two independent

cohorts of consecutive CRLM patients (MDT cohort and
No-MDT cohort). Management of MDT and statistical
methods are described in Supporting Information Sec-
tion 1. From February 9, 2009 to December 28, 2017, a
total of 3740 consecutive MDT discussions were studied,
and MDT times are shown in Figure S1. The manage-
ment workflow of two independent cohort is shown in
Figure 1A. A total of 1027 CRLM patients received MDT
and 401 CRLMpatients were treatedwithoutMDT. Of 1027
MDT patients, 51% were males and 54% were older than 60
years. The majority of MDT cohort patients with CRLM
had more liver metastatic lesions (P < .01) and shorter
tumor size (P < .01). More advanced CRLM received MDT
(Table S1).
Figure S2 demonstrates the compliance rate of surgi-

cal and no-surgical plan in MDT and No-MDT cohorts.
Univariate and multivariate logistics analysis for com-
pliance to treatment suggestion are performed in Table
S2, and MDT was regarded as an independent factor for
adherence (P < .01). Reasons for changes to treatment
plan are shown in Table S3. In addition, thoracic CT
scan, CA125/CA724 and pelvic MRI scan, liver MRI scan,
RAS/RAFmutation status, and PET/CT of CRLM patients
in MDT cohort showed significant difference from No-
MDT controls (Table S4; P < .01). Of 1027 patients in MDT
cohort, 264 patients had extra-hepatic metastasis (25.7%),
including 212 lung (21%), 43 bone (4%), and 54 transcelomic
metastases (5%). Resectability change in 202 patients (20%)
and additional targeted therapies were added in selective
307 patients (30%) (Table S5).
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The larger proportion of MDT cohort patients received
chemotherapy plus targeted therapy at the first line or
second line treatments (P < .01). FOLFOXIRI regimen
and VIC regimen were performed in MDT cohort patients
more than in those without MDT (P < .01) (Table S6). Ini-
tially unresectable CRCpatients received conversion resec-
tion demonstrated better median survival duration in both
MDT (42.0 vs 37.0 months) and No-MDT cohorts (36.6 vs
28.4 months) and had liver metastasectomy rate in MDT
significantly higher than No-MDT (P < .01), as shown in
Table S7.
The overall survival (OS) rate in recruited patients is

shown in Table S8, independent upon clinical T stage
(P < .05), N stage (P < .05), metastatic tumor number
(P < .05), and tumor size (P < .05), and resection of pri-
mary site (P < .05). There was no significant difference of
OS rates between patients with and withoutMDT (Median
OS: 47.0 months vs 41.0 months, P = .06) (Figure 1B).
To further identify effective discriminator on survival

benefits, risk stratified analysis was performed in Table 1.
We found that the OS rate of No-MDT patients with
high clinical risk score (CRS) was significantly worse than
those with MDT(Figure 1C, P < .01), rather than No-MDT
patients with low CRS (P > .08) as shown in Figure 1D.
CRLM patients were furthermore divided into low and

high CRS subgroups according to CRS system.3 Clinical
T stage, metastatic tumor size, and extra-hepatic metas-
tasis were regarded as independent risk factors for OS in
low CRS patients, while clinical T stage, number of metas-
tasis, metastatic tumor size, and MDT were regarded as
independent risk factors for OS in high CRS patients, as
shown in Table S9. Among low CRS patients, significant
survival benefit of MDT for OS was observed in patients
with extra-hepatic metastasis (Figure 1E, P < .05), while
not in patientswithout extra-hepaticmetastasis (Figure 1F,
P > .05).
This is the first study to complementarily evaluate long-

term experiences of MDT on CRLM cases. The number
of Zhongshan CRLM MDT increased gradually from 235
to 564 per year. MDT as an independent method could
improve adherence, although there are many risk factors
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F IGURE 1 A, Flow diagram of two independent CRLM patients enrolled from Zhongshan Hospital (MDT cohort and No-MDT cohort);
B, Kaplan-Meier OS curves for CRLM patients of MDT and No-MDT cohorts; C, Kaplan-Meier OS curves for low CRS patients of MDT and No-
MDT cohorts; D, Kaplan-Meier OS curves for high CRS patients MDT and No-MDT cohorts; E, Kaplan-Meier OS curves for low CRS patients
with extra-hepatic metastasis of MDT and No-MDT cohorts; F, Kaplan-Meier OS curves for low CRS patients without extra-hepatic metastasis
of MDT and No-MDT cohorts, P-values were determined by the log-rank test. Abbreviations: CRLM, colorectal cancer liver metastasis; OS,
overall survival; MDT, multi-disciplinary treatment; CRLM, colorectal cancer liver metastasis; CRS, clinical risk score
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TABLE 1 stratified analysis for overall survival between different CRLM cohorts

MDT cohort (N = 1027)
No-MDT cohort
(N = 401)

Characteristics Median IQR Median IQR HR (95%CI) P-value
Age ≥60 45.0 28.0-54.0 44.0 26.0-53.0 0.945 (0.768-1.221) .87

<60 42.0 25.0-57.0 43.0 23.0-57.0 1.021 (0.452-1.203) .68
Gender Male 39.0 22.0-61.0 40.0 23.0-52.0 1.198 (0.956-1.324) .96

Female 43.0 24.0-58.0 42.0 25.0-61.0 1.043 (0.867-1.192) .88
Primary site Left colon 41.0 26.0-57.0 42.0 21.0-57.0 1.324 (0.803-1.672) .54

Right colon 40.0 20.0-51.0 38.0 21.0-50.0 1.254 (0.876-1.422) .32
Rectum 44.0 25.0-58.0 43.0 22.0-57.0 0.975 (0.824-1.306) .21

cT stage T1/T2 49.0 39.0-62.0 48.0 37.0-60.0 0.754 (0.670-2.432) .60
T3/T4 36.0 25.0-58.0 38.0 22.0-57.0 1.035 (0.934-1.216) .24

CRS score low 53.0 45.0-61.0 54.0 19.0-42.0 1.019 (0.776-1.334) .78
high 45.0 43.0-64.0 31.0 23.0-51.0 1.294 (1.157-1.615) <.001

Extra-hepatic
metastasis

Yes 40.0 21.0-56.0 41.0 19.0-56.0 1.295 (0.876-2.323) .32

No 44.0 25.0-58.0 45.0 22.0-57.0 0.785 (0.643-1.224) .14

for non-adherence, such as patient factors (eg, age, sex,
and emotional functions), family environment, and ther-
apeutic settings.4 Although MDT patients received more
necessary diagnostic tests and more standardized system-
atic treatment regimen, no significant difference on prog-
nosis was noticed between patients with or without MDT.
However, the stratified analysis on factors for OS among
demonstrated that MDT was more effective and improved
survival outcome from 31 to 45 months in high CRS sub-
group (P < .01) and in patients with low CRS and extra-
hepatic metastasis (P < .05).
These findings were not consistent with previous

studies,5,6 which could be explained as follows: (1) Lor-
dan’s report5 evaluated CRLM cases after hepatic resec-
tion, whichwas limited to represent all CRLM; (2) Jen-Kou
Lin6 reported cases from 2001 to 2010 and there were sig-
nificant differences for diagnosis and treatment for CRLM
such as targeted therapy, which was widely used on CRLM
patients after 2009. Besides, our resultswas also reasonable
for, (1) in the new era of MDT that is composed of many
doctors, after reviews and experiences of many cases, one
specialist doctor could be able to provide appropriate sug-
gestions for selective CRLM cases; (2) after analysis, low
CRS CRC liver-limitedmetastasis patients had better prog-
nosis and were not hard to be properly dealt with. Con-
sidering the high incidence of CRLM and time-consuming
nature of MDT, we suggested that MDT should not be rec-
ommended to selective low CRS liver-limited patients due
to the low efficacy on decisionmaking and long-term prog-
nosis, when patients could bemanaged according to a stan-
dard guidelines.7-9

In summary, we found that MDT could be helpful to
improve the accuracy of diagnosis, efficacy of adherence
and standardized treatment, and rate of conversion resec-
tion. Benefits of MDT on overall survival were more obvi-
ous in high CRS patients and low CRS patients with extra-
hepatic metastasis.
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