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Short-term efficacy and safety of apatinib combined with chemoradiotherapy in
treatment of NSCLC patients with brain metastases

YIN Xue', HU Zongtao', XU Xiuli', ZHANG Wenkang', CUI Xiangli', GAO Shile’ (1. Department of Radiotherapy, Hefei Cancer
Hospital, Chinese Academy of Sciences, Hefei 230031,Anhui, China; 2. Fourth Department of Oncology, No.901 Hospital of PLA Joint
Logistic Support Force, Hefei 230031, Anhui, China)

[Abstract] Objective: To observe the short-term efficacy and safety of Apatinib combined with radiotherapy and concurrent docetaxel
and cisplatin chemotherapy in driver-gene-negative non-small cell lung cancer (NSCLC) patients with brain metastases. Methods: A
total of 72 NSCLC patients with brain metastases, who were treated in our hospital from June 2018 to June 2019, were enrolled in this
study. The driver gene was proved to be negative by next generation sequencing (NGS). The patients were divided into control group
(36 cases) and treatment group (36 cases) by Digital random grouping method. The control group received 2 cycles of chemotherapy
with docetaxel and cisplatin and concurrent radiotherapy for brain metastases, and the treatment group was given Apatinib anti-angio-
genic treatment based on the regimen in control group. Primary study endpoints: confirmed objective response rate (CORR) and disease
control rate (DCR); Secondary study endpoints: progression-free survival (PFS), quality of life (QOL) score, serum carcinoembryonic
antigen (CEA), vascular endothelial growth factor (VEGF), and incidence of adverse drug events (AE). Results: Compared with the
control group, cORR and DCR in treatment group were significantly improved [41.67% (15/36) vs 33.33% (12/36), 80.56% (29/36) vs
69.44% (25/36), all P<0.05], the median PFS was significantly prolonged (5.9 vs 4.6 months, P<0.05), and serum CEA and VEGF lev-
els were significantly reduced [(16.5£2.3) vs (22.9£3.7) ng/ml, (291.6%£42.6) vs (479.3+50.2) ng/L, all P<0.05], while the QOL
score was slightly increased, but the difference was not statistically significant [(69.5+8.5) points vs (64.1£7.3) points, P>0.05]. There

was no statistically significant difference in the incidence of acute brain edema, gastrointestinal reaction, bone marrow suppression, and
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liver dysfunction between the two groups of patients (all P>0.05); however, the incidences of oral mucositis, hand-foot syndrome,

hypertension and proteinuria in the treatment group were significantly higher than those in the control group (all P<0.05). Conclusion:

The efficacy of Apatinib combined with radiochemotherapy in driver-negative NSCLC patients with brain metastases is significantly

better than that of radiochemotherapy alone, and the adverse reactions can be controlled. It is worthy of clinical recommendation.
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VEGFR-2) 1% 2 5 i 100 41 771 Fe A FH AL ) Dy BHL e
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SR s () RIAT H AL TR IR TT s (O &= H B /D H—
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Tab.1 Comparison of general information between two groups of patients (2=36)

. Pathological type
Item Sex ratio Age . Squgamouzréell
(Male/Female) (ta) Adenocarcinoma carcinoma Other
Control group 15/21 61.5+73 21 12 3
Treatment group 17/19 63.9+38.1 19 15 2
Statistics 7=0.048 t=1.368 7=0.062
P 0.817 0.291 0.712
Average number Mean tumor CEA VEGF
Item of tumors in brain  diameter in brain QOL score
metastasis metastasis (d/cm) [ 2 s/(ng - mlM)] [ 2 s/(pg - mlM)]
Control group 3.3%0.6 2.7+0.4 50.3+6.8 651.2+83.4 58.5+8.7
Treatment group 3.6+0.7 29+0.5 47.54£5.7 660.3+85.9 55.2+7.9
Statistics t=1.526 t=1.108 t=1.309 t=1.627 t=1.501
P 0.185 0.327 0.315 0.139 0.192
12 #R7 & K AR R g CT 3G 9 4= 1, 4= F8 5 [ Dy 4= i, 431

AT 588 UV ML, 25 7 Sk 20 A28 T AL

HEE 3 mm. %M RTOG 0933 i 5y [X /) [ §i Fg 5=
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T CT ) i g 5 X YO ], (45 5 R B R B
SRIE AR ()9 S B AR S IX 2 1 7 RS, K AR i e
A F (gross tumor volume, GTV) 4 3k fiii MRI {2 715 95
JE VG I PR #E X (clinical tumor volume, CTV) A 4:
kT 5 A5 A o S, K KA iR 44 A (plan gross tumor
volume, PGTV)7E GTV 4t L #M ikt 3 mm, CTV 41 i
3 mm N iHRIEAF (planing tumor volume, PTV) . i
J7 I :PGTV 50 Gy/20 F-4 W, PTV 40 Gy/20 F-4 W,
1 /e JRIT % % A ELEKTA H £k il 3% #% AXESSE
(LARNFED . X R4 3 2 7 W 7% 7% 08 8097 5 Tl
TEHIRG T Z WM H ML AREDR R
v A R 2 A, [ 2 1 7 : H20093647,20 mg/0.5 ml)
75 mg/(m?-d) F AR LI SRR A FR A
], [E 2517 :H20010743,20 mg/20 m1)20 mg/(m*-d, ;)
T3 AT 3 N LA R, Ay 2 AN . 1R A
FEXTRRZEIA YT BLfl b 0T 5 1 R4 W R IR R e 5
Je i CIL 75 18 5 B2 24 i o A PR 2 W), [ 24 ik 5
H20140103,0.25 g/AOFFEE LR, 7I1E 0.5 g/ik, 1 ¥Kk/d,
HEREHE.
1.3 J7 ARG HR

F2NAMMIT S RGN TR EEE AL
Pl MRI A FE CTo 32 BRI AT 246 57 4% Recist 1.1 45
HEVEAN V73R 58 A 22 i (complete response , CR) < 573
2% fift (partial response, PR) . f2 i€ (stable disease, SD)
Nt & B (progressive disease, PD) , i+ H NG 2%
(Confirmed objective response rate, ORR) « J5 Iy 12 ffill
& (disease control rate, DCR) . R ZEHF 7T & 15 . itk
J& A= 47 B (progression free survival, PFS) , QOL ¥ 73
K BRI e i 9t 72 5 96 97 2H 21 (European Organiza-
tion for Research on Treatment of Cancer, EORTC) |
5E 1) A i Ji & A% O 8 3R (quality of life questionare-

Core, QLQ-C30)" PP, B 45 & 8 ARAKR D e 5 4 22
1 A DhRE A BT RE R D R B BIR DL
FZIRET 2y V7, o0 B B v A o B .
A Ul B, SR FH T BB A 22 R A N L 35 P R A 5
CEA 1 VEGF, CEA 2% [X [i] 25 (0~5) ng/ml, VEGF
S X 7] 4 (0~284) ng/L. 697 )5 B1E N3 AL i
5 < QQ & iE 15 75 :BE T
1.4 7~ B F#(adverse event, AE) #E

2 18 ] B iE 2H 2308 WAS R R A ifE (National
Cancer Statute Common Terminology Criteria for
Adverse Events, NCI-CTCAE) 4.0 """ ¥F 4/ AE &4
BN~ B 190, TORER BRI , Al
PREGS W WL, TERRIEIT 2 9 L, T5 BN R
EH AR R ANMEIRYT , SR 1) H E S S) Z BR  3
P BT AL 5 R A iy, 5 B0 B A SE G
A% G M A, TR BIAIT s S 9: RAE AB M RBET .
1.5 “itgas

K H SPSS 22.0 AT AT G iH 540 b . B/ A
Tt B DL vts RO, P AL ELBOCR A ¢ R 5
THECHE LA 7> B 3R0R R A PR, BLP<0.05 5%
P<0.01 R E R AR L.

2 & R

2.1 AABE LI R

FEVFU A B R R AR AL, A VR T S TR DR R
it BORT R R I PD . G R4 B35 1A CR
PR.SD.PD #1cORR.DCR 435l 4 0 % . 12 {51 13 451 |
11 51 F1 33.33%+69.44%. 697 #Hi5 CR.PR.SD.PD
F1 cORR. DCR 73 7l 24 0 1 « 15 1] « 14 {51 . 7 {51 Fn
41.67%-80.56%. 5J7 4 # cORR.DCR ¥ = X}
HEAH, I J97 U8 35 (P<0.05, 3K 2)

T2 PEBE AT EILEATT L8 (N=36,n)

Tab.2 Comparison of short-term efficacy after treatment between two groups of patients (N=36, n)

Group CR PR SD PD cORR (%) DCR (%)
Control 0 12 13 1 33.33(12/36) 69.44(25/36)
Treatment 0 15 14 7 41.67(15/36) 80.56(29/36)
7 3.153 2.861
P 0.015 0.023

2.2 A EE QOL 4 Ao dn if It 78 AR & 40 T AL
BT R AH B 2 AR L, ¥R 9T 4 BB 3 QOL V4 7t

EHZ R G L () P>0.05) s VA 97 41 i 3 1

TE R bR B Y CEA CVEGF 155 % I 98g 6 fif 225 R

[ (35 P<0.05,%3)

23 HABEWLETFRRRR

B BB 1R 97 WA, $2 % NCI-CTCAE 4.0 fiz ¥
M AE RAER , W2 B3 2ME MK Bl L B g B
HREN G A ThRE R R AE R ER LR ITFE X
(¥ P>0.05) . ¥ T HBEH OERIER T R LEA1E .
fe I B R R AR R0 S v T I 4 (35 P<0.05) .
P AE RAERZHEPE 120 AUBITHKAE
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B U7 % 1R ISR 2019 4F 10 A 31 H, o B 51,
B V5 i 1E] 2.5~13.6 AN A, M8 21 47 PFS B BAK T
1RIT (4.6 vs 5.9 H ,P<0.05)

#*3 MEEE QOLITHHMILE CEAVEGF B
[ps/(ng-mI")|(n=36)
Tab.3 Comparison of QOL score and changes in serum
CEA and VEGF level between the two groups
of patients[p,/(pg-ml")](n=36)

Group QOL score CEA VEGF
Control 64.1£7.3 22.9+3.7 479.3£50.2
Treatment 69.5+8.5 16.5+£2.3 291.6+42.6
t 1.972 2.692 5.423
P 0.083 0.021 0.009
3 %R

Xt NSCLC ¥ 8% /& 7 iR 7 % R PR V)

B . 2% iS5 (whole brain radiotherapy , WBRT) 37 {4
5E [ U R T (stereotactic radiosurgery , SRS) 2575 J7
FBH AT C LR, Horh WBRT #1 SRS J2 i £ # 98
BH P FE LRI FE. 2RI BRIK b &
JRE DU 2 ) 55 JE 75 45 6 AR 3 i BT Y e Ak
R AR A FEAT AMRAGIE T, W TR A K 1%
& (epidermal growth factor receptor, EGFR) FH 14 £ 3
i P % 2 IR W 0 1) 77 (tyrosine kinase inhitors,
TKIs) A 807 A LG 5 4l 50T BT 36 & 497 38 A
25 A0, Ta) A P Ik 9% B8 (anaplastic lymphoma
kinase , ALK 2k [K] 5 H i 25 06 350 7507 16 & v e B e
A = PP R 4 i 2 A PRSU, T L Ath 2D DL 3K Bl A
AT BH 1 £ 25 AT e 436 Ja) 8 TBOT K5 A 2 A A 24 K
TBIT, FIRE IR — 97 R 5 Ik 3l 5 IR BH P S A
bt , SR ) 22 AT 9 14 NSCLC 88 38 A= i 3 7% LU A1
7E 28%~38%"o {H3 B N 113 K P8 K, R 48 %8 A
BT R EFHES, & 56T 2 kAT A BUAEX
& NRER PRI , PALAEAE IR 8 AN A, PRk, 4
AT FEBHR 7 R, $2 i I PR 28, I K AR A A
SR I PR = A T 44

=4 MLEEERITHAIE AE &4 REI[%(n/N)]

Tab.4 Comparison of the incidence of AE during treatment between the two groups of patients[%(n/N)]

Acute cerebral Gastrointestinal Bone marrow

Oral Hand-foot

Group ) . Hypofunction o Hypertension Proteinuria
edema reactions suppression mucositis  syndrome
Control 58.33 80.56 52.78 13.89 8.33 5.56 2.78 2.78
(21/36) (29/36) (19/36) (5/36) (3/36) (2/36) (1/36) (1/36)
Treatment 52.78 83.33 58.33 13.89 19.44 30.56 8.33 5.56
(19/36) (30/36) (21/36) (5/36) (7/36) (11/36) (3/36) (2/36)
7 1.523 1.305 1.589 1.284 3.142 3.875 2.541 2.108
P 0.067 0.078 0.061 0.082 0.018 0.011 0.025 0.036

T iR 1 A K AN B B R T AR L, B AR
I8 AN A2 i3 2 B 1) B B A5, 3 ] g i 4 i 4
BLE FRANAI, ML AR R SRR R A R R AT E
B, SRR EAR R 2 om IS T B A 1 L
MR AR 28 . VEGF A& R I AF il 2
BT, 7£ NSCLC 38 3048 B 2 v T il R PR
& NSCLC # U Fbr B0 il 8 i 3 78 10 R A VR
B A2 TSR, WA A I R
Jé i FE [F)FF S 25 224 F 5 VEGF 2% & [ A2 )0,
FEGEA s N, AT 25 T o T R BOK, 3 FL
H o5& A4 A, IR M 27 32 ifn i e B & 2E Bt
Jed R R 3 IR AT PR B G A B8 I f i B R
RGN, 4 i B 4 2454w DA N iR VR . H
B — AT BRSO AR A R T A R T

(1) FEL R PR I3, ST 1) 2 LA AR R A L,
B VRITATTE Y R, wT 48 s O 2R, [tk
AW AL FH BT 5 JE B [R5 T8O 1697 NSCLC fisi
G 00 1] ey 3

XTI HINSCLC 38 4 ST rl e $e S m 24
Ti R, AT T NG 4 G4y ik F 2 7 Ath 3%
B B 7 28, B 5 i ZE TG4 AR 0 T BT gk A
AT 1A A 44 3 B, LA S AR B, 4 JEAE e H
ELAS b PR R FR A e R U B R 55 i AR T 2R
7 o BRI & JE B & 2 VG At € R A0 = 350 0T T 78 B
21 4= R B 4 NSCLC o % # 9 183 Hh i o 48 o
i5 cORR AT DCR 43 5] 41.67% A1 80.56% , B & 7 T
WELLH 1) 33.33% F1169.44%(P<0.05) o MFAAG - 0FA
AL LS e X 350 35 R [ P4 NSCLC £ 35 wh, B 5 J2 Bk
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A [FD A7 7 RO T Sl T L 3 T 8 S
W FE B = T X ZE AR S IRGE I T B A S AR E e
A Je I AR 77 R 45 NSCLC i 55 0 g iR )T
3ANJE A IS 16 205 (60.38%) , (ELIL T3k 4 i 044y
TE SR FH BT 5 2 B Bk L B A 5 T3 T I
ki FE AL TT 6 97 FEJ5 1) cCORR W DCR(52% F184%) 5
T 70 45 TR 22 5 ] e S N 2L 5B o i TR R AR S AT
JA BRI TR 51, X 8 R 38 2 SR BB 15 N J 3 TS
M AE G R 2=, A A JE A AR BB 2 0 ol — DR &R
W5t

Al , CEA & —FP S HE 8 1, T 1965 41 Ik $i2
o, 2 A LRI R b A, R AE R it 2
Wr Bk FERS T R0 R ) R R AR, HL 5 e i
R 5OE A O, AT AR iR A B ) Bk S T B
RO, AT RWA EEIRIT JE LTS VEGF 5 & br
BV CEA BIRYT AT i P&, VR T 4 B o MR 2
R N PETE YU R (P<0.05) . M SZEG % K6 A ] DL
b7 5 0% 5 3 K] B 1 NSCLC 223 v, Bl i % Je BE A A
AT 97 LT B A AT S b R B Ay o AR 5
j& CEA.VEGF £k 2 1EM K. A AT R KA
EORTC # % f) QLQ-C30 & % ¥ #r & & QOL
AF g5 BB R IR T 4 B 35 QOL 4 BB Ry TN
MR HZ S TG0 5 B L (P>0.05) , 1X 1] /g 5 UL
7 SRR 2506 T B 1V A B IR T A OO
RN I 55 Bl U B TR PR S K, B8 TfRE 747 1)
A /0 lim PRIECIR B 25035, QOL ¥F 7y W fe <> 1 — 2
Tt

TE B IRIT 7 3 RN, BE A VR 97 8 e 3 hn 24
WA B A2 I R R T O3 1) 53 b — ANl 3%
H8 NCI-CTCAE 4.0 hix %f it 5 & & 6 97 W ] AE &
AR AT IR, P B AR K L B B
7 8 40 1 Th BE kR K AR R E 7RGt
B (P>0.05). (HIGTALEH ORI R T L %S
AIE e L B R OR AR FR I T R 4H (P<0.05) 6
Jir 83 AE RAERZEPIE 129, (UEITH K&
3T RLFAAE 19, 4 25 )RR Ak 21 DL K BT i 5 e
IE A 0.25 g/d G BIREM A R BN 1 9. B
FLR H L AE , 35 R i B S8 0T AT BRI YR T
240 WA R R, G806 RE A3 ) W] 2R AR, A S G
ST RISt . BARIGIT BB AE RAER S
FrF R (RS FE TP Va2 Y, A HE IR R HE
FEBICH B 1677 G BT 45 BB R VR IT AR
PFS %% B 41 8 25 S K (P<0.05) , 15t B Bl i 25 JE I &
AP AR ST AT R R A A7

gk BRI, B B J8 R A R A T 7 B B
BRI 91 NSCLC o % 4% £ 5 s 97 80 78, A RUR

JSLRTT 52, (B A3 W PR AR o BFFEAS R Z 400, R BB
I B) A, 127 SR RE 5 4 v FRE 1 OS M AN REAR A
RO A VR 5 S T 17
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