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[ Abstract] Objective: This study aims to identify effect of defective mismatch repair (MMR) status on prognosis of pa-
tients with metastatic colorectal cancer treated with bevacizumab. Methods: Clinicopathological features and follow-up infor-
mation of patients with mCRC treated with bevacizumab combined with chemotherapy ( Bev-group) or chemotherapy only
( Chemo-group) in the Sixth Affiliated Hospital of Sun Yat-sen University from February 2012 to February 2015 were retro-
spectively analyzed. The relationship between overall survival (OS) and clinicopathological features was studied by using Ka-
plan-Meier survival curve. The prognostic factors of patients with mCRC treated by bevacizumab was evaluated by multivari-
ate COX model. Results: A cohort of 163 patients (95 in Bev-group and 68 in Chemo-group) were enrolled in this study.
Out of 123 patients evaluated for MMR, 13 patients showed MMR-deficient (dMMR). In Bev-group, median OS was 41.0
months and 24.9 months for patients with IMMR and MMR-proficient (HR =0. 12, 95% CI; 0.017 ~0.89, P =0.001) re-
spectively, while in Chemo-group the median OS was 8.8 months and 19.7 months (HR =11.26, 95%CI. 2.7 ~48.0, P
<0.001) respectively. Multivariate COX model included age, carcinoembryonic antigen, KRAS gene, MMR status and
grouping strategy. MMR status * grouping strategy interactive variable was an independent influencing factor of OS in pa-

tients with advanced colorectal cancer in this cohort ( Pinteraction =0.037). Conclusion: Patients with IAMMR treated with

bevacizumab plus chemotherapy enjoyed better OS than those treated with chemotherapy alone.
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Table 1. The Clinicopathological Features Stratified by Treatment Group (n=163)

All patients Bev-group Chemo-group
Variable (n=163) (n=95) (n=68) P
n % n % n %

Age (years) 163 0.462
<65 120 73.6% 72 75.8% 48 70.6%
=65 43 26.4% 23 29.4% 20 29.4%

Gender 163 0.781
Male 101 62.0% 58 61.1% 43 63.2%
Female 62 38.0% 37 38.9% 25 36.8%

Colorectal cancer location 163 0.59%
Left-sided 126 77.3% 72 75.8% 54 79.4%
Right-sided 37 22.7% 23 24.2% 14 20.6%

Metastases presentation 163 0.004
Synchronous 107 65.6% 71 74.7% 36 52.9%
Metachronous 56 34.4% 24 25.3% 32 47.1%

Primary tumor resection 163 0.018
No 42 25.8% 31 32.6% 11 16.2%
Yes 121 74.2% 64 67.4% 57 83.8%

CEA 163 0.168
<10 76 46.6% 40 42.1% 36 52.9%
>10 87 53.4% 55 57.9% 32 47.1%

CA199 159 0.027
Normal 86 54.1% 44 46.8% 42 64.6%
Evaluated 73 45.9% 50 53.2% 23 35.4%

Primary tumor grade 140 0.016
G1,G2 102 72.9% 58 65.9% 44 84.6%
G3 38 27.1% 30 34.1% 8 15.4%

KRAS 141 0.940
Wild-type 83 58.9% 52 59.1% 31 58.5%
Mutated 58 41.1% 36 40.9% 22 41.5%

MMR status 123 0.973
pMMR 110 89.4% 67 89.3% 43 89.6%
dMMR 13 10.6% 8 10.7% 5 10.4%

Bev-group: Bevacizumab plus chemotherapy; Chemo-group: Chemotherapy alone; CEA; Carcinoembryonic antigen; CA19-9 .

MMR: Mismatch repair; pMMR : Proficient MMR; dMMR ; Deficient MMR.

Carbohydrate antigen 199 ;

X° test was used to calculate P values for an association between the clinical variables and the addition of bevacizumab to chemotherapy. Significant associ-

ations were found in metastases presentation, primary tumor resection, CA19-9 level and primary tumor grading. Data of some parameters are only availa-

ble for part of patients, such as CA19-9 (159/163), primary tumor grade (140/163), KRAS (141/163) and MMR status (123/163).
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a Bev-group b Chemo-group
o ———— s
"] \L\_L T I | L PMMR P<0.001
"\\ ey

%

dMMR H

P=0.001 pPMMR
L |-

Cumulative survival

Cumulative survival
f

08 (months) 08 (months)
B2 AREETHEM MMR #KAE mCRC £& 1 Kaplan-Meier 4 15 i 2k
Figure 2. Kaplan-Meier Survival Curves of Metastatic Colorectal Cancer Patients Based on Different Treatments and MMR
Status
Panel a showed that the median overall survival was 41.0 months for patients with deficient mismatch repair as compared to 24.9 months
for patients with proficient mismatch repair (P =0.001) in the Bev-group. Panel b showed that the median overall survival was 8. 8
months for patients with deficient mismatch repair as compared to 19.7 months for patients with proficient mismatch repair (P <0.001) in

the Chemo-group. Effects of different treatments varied significantly according to mismatch repair status ( test for interaction, P =0.037).
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Table 3. Univariate Analysis of Prognostic Factors for OS in Different Treatment Groups (n=163)

Bev-Group Chemo-Group
Variables
HR 95% CI HR 95% CI 4
Age (year) 0.613
<65 0.672 0.353 -1.291 .228 0.852 0.452 -1.601
=65 Referent Referent
Gender 0.772
Male 1.121 0.656 —1.933 . 680 0.934 0.493 -1.673
Female Referent Referent
CRC location 0.661
Left-sided 0.744 0.402 -1.370 .340 0. 847 0.426 -1.732
Right-sided Referent Referent
Metastases Presentation 0.364
Synchronous Referent Referent
Metachronous 1.267 0.710 -2.257 .420 1.320 0.734 -2.409
Primary tumor resection
No Referent Referent 0.210
Yes 0. 600 0.342 -1.048 .070 0.654 0.293 -1.412
CEA 0.027
<10 Referent .001 Referent
>10 2.827 1.560 -5. 149 2.050 1.090 -3.897
CA19-9 0.120
Normal Referent .050 Referent
Evaluated 1.744 1.003 -3.087 1.670 0.871 -3.211
Primary tumor grade 0.940
Gl,G2 .021 Referent
G3 2.000 1.114 -3.602 0.901 0.315-2.574
KRAS 0.024
Wild-type 0.736 0.425 -11.309 .290 0.403 0.202 -0.898
Mutated Referent
MMR status 0.001
pMMR .038 Referent
dMMR 0.127 0.021 -0.891 11.260 2.702 —46.983

0S: Overall survival; HR: Hazard ratio; CI: Confidence interval; Bev-group: Bevacizumab plus chemotherapy; Chemo-group: Cemotherapy alone;

CEA: Carcinoembryonic antigen; CA19-9: Carbohydrate antigen 199; MMR: Mismatch repair; pMMR: Proficient MMR; dMMR: Deficient MMR.

Univariate analysis for the cohort of Bev-group showed that CEA <10ng/mL,

intermediate or good differentiation (G1, 2), and dMMR were associated

with OS benefit (P <0.05). The univariate analysis for cohort of Chemo-group showed that CEA < 10ng/mL, KRAS wild type and pMMR status were re-

lated to OS benefit (P <0.05).

BAERY .CEA 7KOF KRAS R 7S MMR IR FNE
ISP G2 BERA DURERHLHT) , 95 A Cox HE A JRURS:
WUHBAL AT 22 R 3R 43 1, Hor MMRCRZS R YT
SYAIEH AL A, A5 0 R MMR CRZS FA YT 4158

HA A IEABNGI AL B & OS [1Wh 37 5%
HZ (Piersetion = 0. 037) , T 4 #$ . CEA 7K | KRAS
ARESAS R IILE E Mg B3 OS Bk 2 (P
% >0.05)(%£4),
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Table 4. Multivariate Analysis of Prognostic Factors for OS
in Colorectal Cancer Patients (n=163)

All Patients

Variables

HR 95% CI P
Age (years) 0.421
<65 0.805 0.475 —1.366
=65 1 Referent
CEA 0.119
<10 1 Referent
>10 1.484 0.903 —2.44
KRAS 0.296
Wild-type 1.306 0.791 ~2. 155
Mutated 1 Referent
MMR status = 0.121 0.016 —0.878 0.037

grouping strategy

0S: Overall survival; CEA; Carcinoembryonic antigen; MMR ; Mismatch
repair.

Age, CEA level, KRAS status, MMR status, and grouping strategy
(whether combined with bevacizumab or not) were included in the Cox
proportional hazards regression model for multivariate analysis, in which
MMR status and grouping strategy were interactively combined, and the
results showed MMR # grouping strategy interaction was an independent
influencing factor for OS in patients with advanced colorectal cancer

(Pinteraction =0-037).
3 4t i

B 10 2 15 45 $ER PR 45 e i BT 58 3515
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