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Effect of VEGFR 2 gene polymorphism V2971 on clinical outcomes of advanced
NSCLC patients treated with bevacizumab combining with chemotherapy as first
line treatment

SHAN Yan', LI Zhigang', JI Weiguo', MEI Jiazhuan *(1. Department of Oncology, the Third Affiliated Hospital of Henan University of
Traditional Chinese Medicine, Zhengzhou 450000, Henan, China; 2. Department of Oncology, People’ s Hospital of Zhengzhou,
Zhengzhou 450003, Henan, China)

[Abstract] Objective: To investigate the effect of VEGFR2 gene polymorphism V2971 on the clinical outcomes in patients with ad-
vanced non-small cell lung cancer (NSCLC) treated with bevacizumab combining with chemotherapy. Methods: A total of 135 patients
with advanced NSCLC, who were treated by bevacizumab plus platinum-based chemotherapy for first-line regimen, were included in
this study. PCR-RFLP assay was used to detect the VEGFR2 genotypes in peripheral blood of patients and qPCR was used to detect the
VEGFR2 mRNA in the cancer tissues of NSCLC patients. Logistic regression analysis was used to analyze the correlation between
gene polymorphism and other variants, Kaplan-Meier assay to analyze the correlation between genotype and prognosis, and Cox regres-
sion model to analyze the risk factors for patients’ PFS. Results: Of the polymorphisms analyzed, only polymorphism V2971 was
found to be of clinical significance. V2971 locates in the coding region of VEGFR2, and it’ s prevalence in the study population was as
follows: CC genotype in 99 cases (73.33%), CT genotype in 33 cases (24.44%) and TT genotype in 3 cases (2.23%); the frequency of
minor allele was 0.14, and the distribution of three genotypes was in accordance with Hardy-Weinberg equilibrium (P>0.05). The over-

all objective remission rate (ORR) of the 135 patients was 45.93%, the median progression free survival (mPFS) was 8.2 months and
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the median overall survival (mOS) was 20.8 months. The ORR, mPFS and mOS of patients with CT/TT genotype and CC genotype
were 41.67%, 6.2 months, 18.9 months and 47.47%, 8.9 months and 21.5 months, respectively (all P<0.05). Additionally, the mRNA ex-
pression of VEGFR2 in cancer tissues of the patients with CT/TT genotype was significantly higher than those with CC genotype (P<
0.01). The risk factors for patients’ PFS included V2971, gender and ECOG score. Conclusion: Among advanced NSCLC patients treat-

ed by bevacizumab plus platinum-based chemotherapy, the polymorphism V2971 of VEGFR2 may impact the clinical outcomes and

prognosis of NSCLC patients treated with bevacizumab first line treatment by influencing the mRNA expression of VEGFR2.

[Key words] non-small-cell lung cancer (NSCLC); bevacizumab; vascular epidermal growth factor receptor 2(VEGFR2),; polymor-

phism V297I; prognosis
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FSCR RS 1 B 2 B 1 T B e T 0T 7 AR R 2454 DL
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BP0 5~7.5 mg/kg, B 1 REF KT, 21 dA—NE
IR . BRG MALTT 29 4% TR R &, Hoh i
2 i 2E 500 mg/m* KA B 175 mg/m?*. £ P fh 3§ 75
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T >k 4 i DR A
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1T VEGFR2 mRNA Fi&/K-F B . VEGFR2 FJiE5]
Y h 5 -ATGCAGAGCAAGGTGCTGC-3”, Rl 51 YN
5’ -TTAAACAGGAGGAGAGCTCAGTG-3" . qPCR X
N {4 % : SYBN Premix Ex Tag 4 10 ul, VEGFR2 F
primer (20 pmol/L) 0.2 pl, VEGFR2 R primer (20 pumol/
L) 0.2 ul,ddH,0 7.6 pl,cDNA 2 pl, [ MR 2 1120 pl.
Jii F_E¥# % (K Real-time PCR {¥#51H 1T VEGFR2 mRNA
KIS, DL GAPDH FixH{EN S . PCR M 561
95 °C 5 min.95 °C 10 5,62 °C 10 5.72 °C 10 s, 3£ 404
¥R . VEGFR2 mRNA & & A E &k 2 2 2 gk A7t
o SEIRE R 3R
1.5 sitsas

N FH SPSS19.0 R A Gi it 40t At v Mr s «
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U3 . Kaplan-Meier 72 Lb 5 A [F] 2 [R B4 2 3% PFS
A OS 12 55, Hh 28 8] (1) 2 57 6 $0Rk O7 vk E AT L
o ZASEHTE, X PES #y% K A Cox KUK b 451 15
B, PLP<0.058% P<0.01 RnZ 56 Rt o
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2.1 NSCLC %% &9 & & 15 Jk % # & VEGFR2 V2971
{2 & A B A

135 %5 NSCLC i35 IR 2R R B RE LR 16

V297157 5 1 25 (K] 7 20 & B < B A= 78 CC 24 99 431
(73.33%) CT %4 33 1 (24.44%) . TT # 3 451 (2.23%) ,
B /INEEALFE DRI N 0.14, 3 Fh 3[R Y 59 A SR 55 &
IS 3R A A% T 7 (P=0.737) . TT R Z B, Ja
ST TT R CT R B &9 Wk 1R,
V29717 mi A [F) 8 PR 8 25 5 70 2 26 i R B8 L w43 AT
BT o

R1 135G AINSCLC BEMELERK V29T B E R 5T LB n(%)]
Tab.1 Comparison of baseline characteristics of 135 advanced NSCLC patients according to V2971 genotype distribution [1n(%)]

Total

V2971 genotype

Characteristics P
(N=135) CC (N=99) CT/TT (N=36)
Age (t/a, range) 56(29-78) 55(29-74) 56(31-78) 0.677
Gender
Male 90(66.67) 65(65.66) 25(69.44) 0.680
Female 45(33.33) 34(34.34) 11(30.56)
ECOG score
0 29 (21.48) 21(21.21) 8(22.22) 0.806
1 84 (62.22) 63 (63.64) 21 (58.33)
2 22 (16.30) 15 (15.15) 7 (19.45)
Smoking status
Nonsmoker/former smoker 91 (67.41) 68 (68.69) 23 (63.89) 0.599
Smoker 44 (32.59) 31 (31.31) 13 (36.11)
Histological type
Adenocarcinoma 129 (95.56) 95 (95.96) 34 (94.44) 0.706
Large cell carcinoma 6 (4.44) 4(4.04) 2 (5.56)
Disease stage
b 8(5.93) 5(5.05) 3(8.33) 0.475
LY 127 (94.07) 94 (94.95) 33 (91.67)
EGFR mutation status
Positive 7 (5.19) 5(5.05) 2 (5.56) 0.765
Negative 120 (88.89) 89 (88.90) 31(86.11)
Unknown 8(5.92) 5(5.05) 3(8.33)
Combined chemotherapy regimen
Cisplatin based 61 (45.19) 61(70.93) 23(71.88) 0.920
Carboplatin based 74 (54.81) 25(29.07) 9(28.12)
Bevacizumab (mg/kg)
7.5 123 (91.11) 90 (90.91) 33 (91.67) 0.891
5.0 12 (8.89) 9 (9.09) 3(8.33)

ECOG: Eastern cooperative oncology group
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2.2 VEGFR2 & B V2971 4% & 3t & 49 97 2 A= 0 5

7E 1 BT 2 FE A% ORR J7 1 » 135 4 NSCLC & %%
W58 A ZZfif (CRO27 ], 5 73 G2 i (PRO35 451 , 2 i £t
5E (SD) 53 1], #5975 #HE g (PD) 20 1] » AL 1A 58 34 1)
ORR 4 45.93%, % i 4% il % (DCR) N 85.19%. CT/
TT %= K BYFN CC 5= (A BY 35 (1) ORR LU AR 22 = e 4 vt
227 N (41.67% vs 47.47%,°=0.36, P>0.05).

e —RBE VIR N 2017 46 12 A, fr S 825
AN I 21 5 Ja — B U 1R Hh A B U N TR) 2 29.5 A4
H(0.5~36.0 ™).

FEET X PFS [ B4R 5 43 #1135 4 NSCLC &
# B F A7 PEFS(mPFS) A 8.2 4 H (95% CI: 5.9~10.6) o
W 1 s, AR CT/TT BB ) mPFS &5 T

PRI CCRIEH (6.2 vs 8.6 ™A, =2.11,P<0.01)
FAb, AR T Cox KRS LAY, 4 1] i 5 el
PFS [ XU PR 25 W48 M 31 \ECOG 43 BB 497
7R LA V29T BN iZAR R . nZe 2 fiT, &l
Z AL, V297147 £06 PFS BT (1 5% 7 SUAR SR
E1E, HEA B EMNSIT % E L(OR=1.95,P<0.05),
TE Cox 151 b HLA IR A 2 35 G ik 2 3 IR = o Pk
7 COR=0.87, P<0.05) 1 ECOG ¥ 4> (OR=2.46, P<
0.05).

£ OS J7 1H » 135 5l NSCLC H # 1) v £ 0S
(mOS) N 20.8 /N H (95% CI: 18.5-23.4). 2 f
7%, CT/TT £ K A 585 4 7 CC AL 3% 1) mOS ELik 2
S HA MG (189 vs 21.54M A, =1.95, P<
0.05).

"2 ZTE Cox RESHFINI PFS B PRI R 75 ML=

Tab. 2 Risk factors for PFS analyzed by multivariate Cox regression

Characteristics Regression coefficient () WALD OR (95%CI) df P
Age(t/a)
<56 0.211 2.41 1 (reference) 1 0.075
256 1.31 (0.89-1.54)
Gender
Male -0.433 4.23 1(reference) 1 0.033
Female 0.87 (0.72-0.96)
ECOG score
0 0.387 7.87 1 (reference) 1 0.015
1-2 2.46 (1.40-2.95)
Combined chemotherapy regimen 1 0.387
Cisplatin based 0.121 1.15 1 (reference)
Carboplatin based 1.02 (0.96-1.08)
VEGFR2 (1s2305948) 0.019
cC 0.423 7.54 1 (reference) 1
CT/TT 1.95 (1.33-2.87)
OR:0dds ratio; CI: Confidence interval; df: Degree of freedom
100 100
I PO003 e (=99 i Lo — CC (1=99)
g S = CT/TT (1=36) g 7 = CT/TT (n=36)
2 2
S S
= S0f s S0
= =
5 5
25T 25t
0 . . . 3 0 A i . y
5 10 15 &l 10 20 30 40
PFS (#/month) 0S (¢/month)

1 135fINSCLC &% VEGFR2 V2971
MR EEE B E R PFS
Fig. 1 PFS of the 135 NSCLC patients according to
VEGFR2 V2971 polymorphisms

2 135f5INSCLC £&+ VEGFR2 V2971
SEMMETREREEER OS

Fig. 2 OS of the 135 NSCLC patients according to VEGFR2

V2971 polymorphisms
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AR5k U PFS A1 OS #4145 22 5 F il i 68 45l 4 2R
A ] VEGFR2 mRNA FIEKF53 4t I 17 % 07 s A
I7] f) 3 DR 7Y B 2 (1) mRNA 3 7K 7 2 808K i 2
S, CT A TT & K B B & & T 87 48 CC &L . V2971 4%
AT e B I B2 VEGFR2 mRNA 32 #E 1 52 1 D14%
R EHUIRIT M HINSCLC B 15

VE N S BT ) VEGE-A I A U5 4k B 70
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