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Meta-analysis of the effect of BRAF gene mutation on the prognosis of colorectal cancer patients with
liver metastases after hepatectomy

CHENG Sheng, ZHAO Yi, WANG Yong-chen, HUANG Ping
Department of Hepatobiliary Surgery, First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

[Abstract] Objective:To assess the impact of BRAF gene mutation on the prognosis of colorectal cancer liver metastasis (CRLM) patients after
hepatectomy. Methods- The clinical research was obtained from PubMed from January 2010 to June 2020. Retrieval method was as follows: "BRAF" and
("colon" or "colorectal" or "rectal" or "rectum") and ("metastasis" or "metastatic" or "metastases" or "mets" or "metastasectomy") and ("hepatic" or
"liver"). The articles were screened according to inclusion and exclusion criterias, and the quality evaluation and data extraction were carried out. The
RevMan 5.4 software was used for meta-analysis. The main outcome index was overall survival (OS), and the secondary outcome index was disease-free
survival (DFS). Results-Finally, seven studies containing 2 722 patients were included in the meta-analysis. The mutation rate of BRAF was 5.77%.
Seven studies reported CRLM patients” OS after hepatic resection through stratified analysis by BRAF gene status. The result of meta-analysis showed
that hazard ratio (HR)=3.04, 95% CI 2.30—4.01, P=0.000. That was statistically significant. It indicated that the OS of CRLM patients with BRAF
mutation was shortened after hepatectomy. AR funnel plot of OS was basically symmetrical, and no obvious publication bias was found. Three studies
reported 1 237 CRLM patients’ DFS after hepatectomy through stratified analysis by BRAF gene status. The mutation rate of BRAF was 9.62%. The result
of meta-analysis showed that HR=2.07, 95%CI (1.06—4.03), P=0.03. That was statistically significant. It indicated that the DFS of CRLM patients with
BRAF mutation was shortened after hepatectomy. HR funnel plot of DFS was asymmetric, and it was uncertain whether there was publication bias, which
may be related to the small sample size included in the study. Conclusion*BRAF mutation is a biomarker of poor prognosis in CRLM patients after
hepatectomy. It is related to poor OS, and more studies are needed to confirm the relationship with poor DFS.
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2, meta 7MY E LT B (overall survival,
0S), WEXE K ITIHAELF R (disease-free survival,
DFS),
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Records obtained through searching PubMed
database (n=159)

2021,41(6)
2 &R
2.1 XHkERER
WK ER T 159 5 SCik . 48 b2 5 XA 220 i )

RIA 16 R SCHR . KRS0, MR AR bR e, HE
B 79 RSCiik VT rRk 2 N R AT RO VA,
A 7R SCHR P RE R AR . BT e AR LR 1

Excluded after title and abstract review (n=143)
Letters, case reports, comments, reviews/systematic
reviews/meta-analysis (n=32)

Y

Records were eligible after preliminary
review (n=16)

Including extrahepatic metastasis at initial
diagnosis (#=6)
Not focus on the topic of the study (#=105)

Excluded (n=9)
Not focus on the topic of the study (n=1)
Univariate analysis only (n=1)

A/
Records obtained after intensive reading of
full-text documents (7=7)

Y

Studies obtained after repeatedly evaluating
under two people at the same time (n=7)
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Fig1 Flow chart of literature inclusion
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32 722 Gl FRH WA meta ST, L BRAF 2878 [
5.77% (15741]) (F1)., AR B EEZ TIAG
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Tab 1 Characteristics of the included studies
OS or DFS
BRAF
Study n mutation BRAF-
9 Index BRAF-MT
/n(%) WT
Teng 90,2012 292 6(2.1) mOS 8.20 months  19.30 months
1-year OS 33.00% 94.70%
Umeda?, 2013 100 3(3.0) 3-year OS 0 77.10%
5-year OS 0 65.10%
Schirripa'?’, 309 12(3.9) mOS 22.60 months  66.30 months
2015
Margonis'®!, 849 43(5.5)  3-year OS 12.10% 36.50%
2018
20-month OS 55.00% 85.00%
Lin %', 2018 139 10(7.2)  40-month OS 25.00% 60.00%
60-month OS 0 55.00%
20-month DFS 10.00% 55.00%
40-month DFS 0 40.00%
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» Combining analysis of BRAF and other
genes or prognostic factors (n=4)

Existing common queue (#=2)

The ending definition is not OS/DFS (n=1)

57 URIT). BUEIATT . ZER AT R G A
B SURMENE . LTBFE o, RO B R T
A SRRV

Source of Preoperative and/or postoperative chemotherapy

genetic testing  Preoperative ~ Preoperative  Preoperative and .
. . Specific drugs
issue of BRAF'  chemotherapy chemotherapy  postoperative
. and treatment
mutation / % only / % only / % chemotherapy / %
Liver / 100 22.60 83.90 11.30 5-FU, OXA,
IRI, anti-EGFR
(Beva, Cetu)
Liver / 100 33.00 85.00 NA 5-FU, OXA,
IRI, anti-EGFR
(Beva, Cetu)
Liver/ 16.5, 50.00 21.00 36.00 5-FU, OXA,
colorectal/ 17.5, IRI, anti-EGFR
both / 66.0 (Beva, Cetu)
Liver or 67.70 62.40 NA NA
colorectal / NA
Colorectal / 100 23.00 100.00 23.00 5-FU, OXA,
IRI, XEL
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OS or DFS
BRAF
Study n  mutation BRAF-
o Index BRAF-MT
/ n(%) WT
Bachet®'), 2019 249 66 (26.5) 3-year OS 54.00% 82.90%
mOS 52.70 months >52.70 months
1-year DFS 46.00% 55.40%
3-year DFS 19.00% 27.80%
S-year DFS 10.00% 13.00%
Ruzzenente'?',
784 17(2.2) S-year OS 0 47.60%

2019
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Continued Tab
Source of Preoperative and/or postoperative chemotherapy
genetic testing  Preoperative  Preoperative  Preoperative and .
. . Specific drugs
issue of BRAF  chemotherapy chemotherapy  postoperative
g o and treatment
mutation / % only / % only / % chemotherapy / %
Liver or 82.70 NA 74.70 5-FU, OXA,
colorectal / NA targeted drugs,
HAI
. 5-FU, OXA,
Liver or .
100.00 NA NA IRI, anti-EGFR
colorectal / NA

(Beva, Cetu)

Note: BRAF-MT—BRAF mutated type; BRAF-WT—BRAF wild type; mOS—median OS; NA—unknown; 5-FU—5-fluorouracil; OXA—oxaliplatin; IRI—

irinotecan; XEL—xeloda; anti-EGFR—anti-epidermal growth factor receptor; Beva—bevacizumab; Cetu—cetuximab; HAI—hepatic arterial infusion.
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Xd-*//]( s ﬂikiﬂlﬁﬂhﬁz E‘Jk%‘%ﬁ%f o Fig 2 Quality evaluation of the included literature
HR HR
Study or subgroup log HR SE Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Bachet 2019 0.793 0.389 5 13.2% 2.21[1.03,4.74] =
Lin 2018 14455 04456 10.1% 4.2411.77,10.16] -
Margonis 2018 1.0152 02354 36.3% 2.76 [1.74, 4.38] =
Ruzzenente 2019 13813 0.3693 14.7% 3.98 [1.93, 8.21] '
Schirripa 2015 1.0152  0.4602 9.5% 2.76[1.12, 6.80] "
Teng 2012 1.8318 0.608 7 5.4% 6.25[1.89, 20.59] -
Umeda 2013 08654 04329  10.7%  2.38[1.02,5.55] -
Total (95% CI) 100.0% 3.04 [2.30, 4.01] ‘
Het ity: 2°=3.70, df=6 (P=0.72); ’=0 : ' ’ :
clerogeneily: £ 64 ) 0.01 0.1 1 10 100

Test for overall effect: Z=7.84 (P<0.000 01)

3 BRAF RIS CRLM £ OS HJ meta 5347

BRAF-MT BRAF-WT

Fig3 Meta-analysis of BRAF mutation and OS of CRLM patients after hepatectomy
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HR HR

Study or subgroup log HR SE  Weight 1V, Random, 95% CI IV, Random, 95% CI
Bachet 2019 0.1484 02433  36.0% 1.16 [0.72, 1.87]

Lin 2018 1.5096 04032 27.3% 4.52[2.05,9.97] —
Margonis 2018 0.7129 02299 36.7% 2.04[1.30, 3.20] L

Total (95% CI) 100.0% 2.07[1.06, 4.03] <

Heterogeneity: Tau’=0.26; ¥*=8.78, df =2 (P=0.01); P=77%
Test for overall effect: Z=2.13 (P=0.03)
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Fig5 Meta-analysis of BRAF mutation associated with DFS of CRLM patients after hepatectomy
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Fig 6 HR funnel plot of CRLM patients’ DFS with BRAF mutation after
hepatectomy
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