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Effect of prophylactic anticoagulation by low molecular weight heparin on the prognosis of advanced non-small
cell lung cancer and the dominant population Ye Zhifeng, Huang Ting, Yang Xuefei, Zhang Zhidi, Huang Ling,
Guo Junhua( Department of Oncology ,Hangzhou Hospital of Traditional Chinese Medicine ,Hangzhou 310007 ,China) .

[ Abstract] Objective To observe the effect of prophylactic anticoagulation by low molecular weight heparin
(LMWH) on the prognosis of advanced non-small cell lung cancer (NSCLC) and analyze the dominant population .
Methods Two hundred and twenty six patients with NSCLC at high risk for thromboembolism were randomly divided
into the treatment group (113 cases) and the control group (113 cases). The progressionree survival (PFS) and over—
all survival (OS) were observed in both groups. Results The median progression Hree survival time (mPFS) of the treat—
ment group and the control group were 6.4 months (95% CI.5.97 —6. 83 months) and 6.3 months (95% CI.5.98 —
6.62 months ) ,respectively , P =0. 18. The median overall survival (mOS) of the treatment group and the control group
were 20.9 months (95% CI;18. 90 —22.90 months) and 20. 7m (95% CI.17.70 —23.70 months ) , P =0. 15. The
mPFS of EGFR mutation subgroup and control group were 10.2 months (95% CI.7.98 — 12. 42 months) and 9.9
months (95% CI:9. 17 —10. 63 months ) ,P =0. 03. The mOS of EGFR mutation subgroup and control groupwere 28.9
months (95% CI.26.62 —31. 18 months) and 28.6 months (95% CI:28.08 —29.13 months ) ,P =0. 01. The mPFS of
EGFR-TKI treatment group and control group were 11.9 months (95% CI:10.55 — 13. 25 months) and 10. 8 months
(95% CI:10.03 —11.57 months ) ,P =0.03. The mOS of EGFR-IKI treatment subgroup and control group were 28. 1
months (95% CI.27.29 —28.95 months) and 27. 8 months (95% CI:25.8 —29.74 months) ,P =0.02. In EGFR muta—
tion subgroup ,HR of PFS was 0.65(95% CI:0.43 —0.97) in treatment subgroup ,P =0.03,HR of OS was 0. 53(95%
CI:0.33 -0.84) in treatment subgroup ,P =0.01. In EGFR-TKI treatment subgroup , HR of PFS was 0. 59 (95% CI ;
0.37 —=0.95) in treatment subgroup ,P =0.03 ,HR of OS was 0.55(95% CI:0.33 —0.91) in treatment subgroup ,P =
0.02. Conclusion The prophylactic anticoagulation by low molecular weight heparin ( nadroparin) has no significant
effect on prolong PFS and OS in advanced NSCLC ,but it can prolong PFS and OS and reduce risk of death in patients
with EGFR mutation and EGFR -TKI.

[ Keywords |

Carcinoma , non-small-eell lung ; Heparin , low-molecular-weight ; Chemoprevention ; Prognosis

ALY IR PRI AR GE Y S O, AR TR A
KU SRR AR R B RS R
BB EATIUR o it FAT A RSP0 R s Y
ALTERR , T LA XU e S AR 2 1, X
B AR IR s 10 22,2 L ARG R BB
PUBEREREAR DK AR AR FEAY e A 5 (E A A7 P
ARSI G AN B . ASBIESE LM 237 IR U b e
SRR AR SN R =P 1y A =N o B R GE | AN
iAo, AR B 268 W 30 A= /) 200 Ao A 5
AP, R AR5 I R BT RS RER 7 A1
HAHES
1 M&E5FE
L1 W4 L ABTIN T A 2 Be il B 2014
A6 H 2018 4F 6 H BEIIAE/ N il £ 5 226 Bl

KT LB MG T4 (113 49]) SXFIREH (113
i), PRALEE PR AR e o0 IR R | 3
E R 3 ME 4 (ECOG) AR BEAR ML (PS) 143 =
e K732 1 (EGFR ) 828R 2% 1697 T 4 1
B, EFIG R (P >0.05), W1,

1.2 WA SHERbRE  MASRME: O 4E# 5 18 ~
75 % () L ET AN AR FEAR 2 R /N il
@ R M B/ IV, @ PEA4 K f& ( Khorana T
Sy=3 40 AT E R SR R 2 BEIA YT (Pad-
ua P4y =4 4%) " 1 ;B ECOG PS T4y <3 4%
© TitAAE g =6 A H ;@ iE L - E DIfg B i
DIREIEH ;® BEFIEFE ., HEERbRE. © Hhixsh
LRG0 FIF R G Pisinir iz
UE 3% M i 36 BT At B E (<34



P I R R 2019 464 J1 4522 %45 2 ] Chin J Clin Healthe, April 2019, Vol. 22 ,NO. 2 . 217

1 RITUH SRS B
Tl oyl )

A ety (aeyy XWE PE
M () 0.285  0.593
5 50 54
% 63 59
(v x5, %) 63.14+7.67  64.11£6.81 (1.005) 0.316
A () 0.206  0.650
B 31 28
i 82 85

M (B 0.166  0.684
1B 4 47
IV 69 66
EGFR %7 (i) 0.284  0.594
H 52 56
x 61 57
WA (fA) 0.499  0.480
A 35 40
¥ 78 73
ECOG PS 74+ () 0.121  0.941
04 12 13
17 93 91
245 8 9
I () 0.020  0.990
fti7 66 65
EGFR-TKI 39 40
A 8 8

VE L EGFR 3 it - EGFR-TKI by 38 Bzt 4 TR 7 57 VA i 4 1 o
R ECOG by 3 AR AR BME 4L PS KRR TR R

F) b 2 2R G0 i P B R AT R S I
b I AT i RS A R ) TR | R B A 2 o
LR R ;@ & IF LA IR B i R e
P ;& JUH I RGO ; © IEEREZ B O 12
H W2t bRy ;@ WEA sk H BT bk i 12
FEM B ;© RIFEMASRIE,

1.3 RIT L

1.3.1 Ryrdl O Wi EBEEE YT e RS
TS 0.4 mL(4 100 w) f2 R, 1 I/ H 5226
AT @ e A /I 20 B R B A T AR AR
NCCN HE/N A itz de ma - 1B 37 [R5 itk 97 5k
FF ALY ; IV . EGFR 28 # F EGFR-IKI[ 7 3k
B 250 mg (1 W/ H) L& e 150 mg (1
WA SR TEE R 125 mg(3 R/ H) 13497 ; EGFR
KRAFH THIZON IR P 258 A 5 2 (K536 h
P/ HVGM I R B 2 Vi FE + A/ R4 1k

J7 . @ 1RYT ] BLNE S i iR R <50
x 10°/L APTT ZEK: 2 55 K DL E A5 I BiERATT , fiK
RIEH T W B IR AR S TR YT, 154E 3 IR
HIPTREES R UE B G RIS . @ & AR K R
FeZE(VTE) &, HERPrEess ik, THiseinyr .
1.3.2 XPHEZH AN AR Tt I 2 460 1 S Vi T o
PUEEIRYT , ARG RNAY T4 .

1.4 WEARPR  WERYT A5 X AL Jo ik A=
FEWI(PES) BAAAI(0S) .

1.5 TpFtEbCBE A BUS SR B4R
1 S W ECOG PS T4 i 4 A s Bk
Al EGFR AR 07 HAFEHRRHITHHE
ZRZ 5T, Tk I o 2 B MEhT BB 7 1
YN

1.6 Siit=#ab3 RH] SPSS19. 0 41k 74e 27
30T, PRI ORI ELBCR T ¢ K25, TS
BHY LB R X K3, R JH Kaplan-Meier 75227
HEAFINZR 520 1 ) B R 2R A0 AT R A Logrank K5
¥, ZHE R COX HUFIRUE: I AR 4556
JKHE 0 =0.05,

2 H#R

2.1 PFS 5 0S JRIFH 5N IELLA) mPFS 4351
6.4 H(95%CI.5.97~6.83 H) 56.3 H(95%CI;
5.98 ~6.62 H),Logrank K30 45 5. P =0. 18 (&
1) ;3BT 2H 53T IRL Y mOS 439114 20.9 H (95%CI .
18.90 ~22.90 H) 5 20.7 A (95% CI:17.70 ~23.70
) ,Logrank f540455% . P =0.15 (El2),

EGFR AW AIARITA (n =52) 5XF R4 (n =
56) ) mPFS 43514 10.2 H (95% CI.7.98 ~12. 42
H)59.9 H(95% CI:9.17 ~10.63 H), Logrank
K459 . P =0.03 (& 3); EGFR 725 WV 201497 4
(n=52) 5%B4H (n =56) i) mOS 4351}y 28.9 H
(95%CI:26.62 ~31.18 H)528.6 A (95% CI.;
28.08 ~29.13 H) ,Logrank #5545 5. P =0. 01 (A
4).

EGFRIKI I iAY T4 (n =39) S XTI
(n=40) B9 mPFS R4 11.9 H (95% CI:10. 55 ~
13.25 A) 5 10.8 A (95% CI:10.03 ~11.57 A),
Logrank K325 5. P =0.03 (1K 5) ; EGFR-IKI &
JPWLHIGI T (n =39) S5XF B4 (n =40) Y mOS 4>
Wk 28.1 A (95% CI:27.29 ~28.91 H) 527.8
H (95% CI:25.86 ~29.74 H) ,Logrank K445 5% .
P=0.02 (Kl6),



« 218- o e s AR i A 25

2019 4 4 F 4522 %452 1 Chin J Clin Healthc , April 2019, Vol. 22 ,NO. 2

2.2 HWHPIRIT AN T X R4 PFS 5 0S #Y
HR  7EME] AR AR 2 s PR 233  ECOG PS ¥
SR IRTT AT X R ALAY PFS 5 0S % HR
22 FiR, P >0.05;EGFR €75V 20 697 A XS T
Xt HEZH PFS 1 HR =0.65,95% CI:0.43 ~0.97,P =
0. 03, iRYr LA XS FXF BR4H OS 1 HR = 0. 53,
95% CI:0.33 ~0.84,P =0. 01 ; EGFR-TKI 3477 .
IR 9T AL T X B4 PFS 9 HR = 0. 59,
95% CI:0.37 —0.95,P =0. 03, JA 4 AHXT T X} B 2H
OS i HR =0.55, 95% CI:0.33 ~0.91,P =0.02,

100 \
100 M g
\L\\ AN ?Zf;jﬁ
~ 80 ~ —3RTd ~ oV Yy OIS
. \ " © \\\ XA+
~ 60 \ Z 60F - T R
& 40r \]‘L ke o M\\
o0t Ny a0t N
1 1 V\:ﬁx‘r—\ J L L :\‘H\ﬂt ]
0 5 10 15 20 0 10 20 30 40

Tt RAAFwE (A) MeEAHRE] (H)
BE1 A BT R A B2 YT X BRI B ek

100 1001 o KR
2807 \H AL 8o o XA
60k ‘.1\ Z 60} \"' TRITALHINR
i b B N
fm40r e A
ot iy ool th

1 1 L;“« J 1 1 1 .L J
0 5 10 15 20 0 10 20 30 40

Tt A TrEtE (A ) AR ()
E3 HTASMIBAIEGIR - B4 JRT Sl EGIR

SR ARTCHRAA I SO PR
_ 100
100 - A T
~ 80 U iasTal ~ 80F T
S i S | XL+
60t \ Z60f |~ AL+
) \ N _
\ - 1
ool \ Hoot \
1 1 :‘. ) 1 1 oA
0 5 10 15 20 0 10 20 30 40

Jeit AT E () SAAERTE] ()
E5 TSR EGFR-TKI E6 1A T4 5] EGFR-TKI
P IALCH R AT PRI
3 iFig
AitigeEs 2 E AT 90 R 5 A0 T SR e O g
241 85% I AR /NI, 2 BAE BRI I
BB, VTE 1% A KUK, 5% R 3 A A7 U
v RS SR VTE B9 R A% 13.29% ' R T
JFZ BT Z AT VIE 3697, BB MR G i
A 7 SN AN, (8 R R A A S VR F AL

K2 RTTULG X B WAL T A A7 5 AT Y
COX L f3i XUBs:
PFS 08
YiH %5

HR 95%cl  PE HR 95%Cl P

il [ .04 0.70~1.53 0.86 107 0.72~1.61 0.73
E's 0.74 0.51~1.07 0.11 0.68 0.46~1.02 0.06
i <65 0.83 0.57~1.21 0.34 0.8 0.54~1.23 0.3
>65 0.88 0.60~1.28 0.50 0.83 0.5-1.23 0.3
WL A 146 0.91~2.33 0.2 130 0.80~2.09 0.2
x 0.73 0.53~1.02 0.07 0.7 0.50~1.02 0.06
i 13 0.72 0.47~1.09 0.2 0.77 0.49~1.23 0.27
1 0.79 0.5~112 0.18 0.77 0.953~111 0.1
i L] 0.66 0.39~1.12 0.12 0.5 0.34~1.00 0.05
Tk 0.79 0.58-~1.08 0.15 070 0.50~1.00 0.05
ECOG PS
o0 0.5 0.22~1.23 0.14 0.5 0.24~1.29 0.17
I 0.90 0.67~1.21 0.49 0.87 0.63~1.20 0.40
2 0.57 0.21~1.56 0.27 048 0.17~1.37 0.17
EGFR %7 4 0.65 0.43~0.97 0.03" 0.53 0.33~0.8 0.01"
x 0.88 0.61~1.26 0.48 0.79 0.5~1.15 0.2
IV ES 4] 0.79 0.55~L11 0.17 091 0.63~1.32 0.6
EGFR~TKI ~ 0.59 0.37~0.95 0.03" 0.5 0.33~0.91 0.02"
il 0.28 0.07-1.12 0.07 056 0.20~1.62 0.29

T PES BEE A A7, 08 B A A4 iy AL 5 RALELEE, °P <0..05

S, BEA G TIRAS T HUBEIA YT bR 285 A=
CERIR BAIG RBIF ST AE 6 AL IR b 10 S T 1, o
X AT XU AT BT 25 A8 1L, ] RS A F 50 485
B HEE TR TR HUEEA T X i 2835 4 77
TR E4 0 (B A S [R) A 16 PRI 5 - IR 4
F JFF 22 40 R 6 A AL T R A 0 0 I R 1 2R
T8 HIBEA RIS ST A Re i B 3913E /N
ol O Y R o8 311 & 9: A AT Lk ST TR i3
BN R A K T A A

AHIFS 875 e IR JFF 225 e % I AR T
5 G (G AR /N I 1 5 B PR R T A R
o3tz A TE It R A A e R A A (B FI2H EGFR
AR K ffi F EGFR-IKI A7 B9 W40 43 M7 e, AR
IR A TSR TR ORI & R TR T REAE K PFS
To OS , BARBET WK, A Zeit 222 5, IBEIT 2
SE IR D MR TEE IR YT T REXT EGFR 5878 K fd F]
EGFR-TKI J5 77 14 35 e 1) 44 5 5% 2 3R Tt 24 i n]
B, H BRI Rt — B BF 9T, A S pF T s
I8 1 3 M B4 SR PR 1 1 R
i R B EGE vimentin BERR LI G AR R



b I R 2 s 2019 4E 4 A5 22 %552 M1 Chin J Clin Healthe , April 2019, Vol. 22 ,NO. 2 . 219.

(IR R R A SR EgT R AR 4r

T A i ] PIBK-Akt-mTOR 5538 410

RN R AR T T A

aok Z2 T LAA10 o P d2 0 A B i b ) B RCHCA e

TR AU RO, R A b B3 it 22 vt R

FEABENLX RO ST eI B AR 70 PR TR P be

BRI INRE . A BEFE A5 18 A .20 73 B 245

R, BT T R W BT BRI &

EGFR-TKI {7 EGFR 572 PR (9 W 031 /N 41 it i

S I PRI B AR

Sk

[1] HEIT J A,SILVERSTEIN M D,MOHR D N, et al. Risk
factors for deep vein thrombosis and pulmonary embol —
ism:a population—based case-control study[ J]. Arch In—
tern Med ,2000,160(6) :809-815.

[2] SILVERSTEIN M D,HEIT J A,MOHR D N et al. Trends
in the incidence of deep vein thrombosis and pulmonary
embolism ;a 25-year population-based study [ J]. Arch In—
tern Med, 1998 ,158(6) :585-593.

[3] RICKLES F R,PATIERNO S,FERNANDEZ P M. Tissue
factor , thrombin , and cancer [ J ]. Chest,2003 ,124 ( suppl
3):58-68.

[4] BLOM J W,DOGGEN C J, OSANTO S, et al. Malignan—
cies, prothrombotic mutations , and the risk of venous
thrombosis[ J |. JAMA ,2005,293(6) ;715722.

[5] KHORANA A A,CONNOLLY G C. Assessing risk of ve—
nous thromboembolism in the patient with cancer [ J]. J
Clin Oncol ,2009,27(29) :4839-4847.

[6] KAHN S R,LIM W,DUNN A S, et al. Prevention of VTE
in nonsurgical patients ; Antithrombotic therapy and pre—
vention of thrombosis ,9th ed ; American College of Chest
Physicians Evidence Based Clinical Practice Guidelines
[J]. Chest,2012,141 (Suppl ) :5195-5226.

[7] EASAW J C,SHEA-BUDGELL M A, WU C M J,et al.
Canadian consensus recom -mendations on the manage—
ment of venous thromboembolism in patients with cancer .
Part 1; prophylaxis [ J ]. Curr Oncol ,2015,22 (2) :133-
143.

[8] HAAS S K, FREUND M, HEIGENER D, et al. Low-mo—
lecular-weight heparin versus placebo for the prevention of

venous thromboembolism in metastatic breast cancer or
stage III/IV lung cancer[ J]. Clin Appl Thromb Hemost
2012,18(2) :159-65.

[9] GRIFFITHS G O,BURNS S,NOBLE S I,et al. FRAG-
MATIC : a randomised phase III clinical trial investigating
the effect of fragmin added to standard therapy in patients
with lung cancer[J]. BMC Cancer,2009,9:355.

[10] SIEGEL R,NAISHADHAM D, JEMAL A. Cancer statis—
tics,2012[ J]. CA Cancer J Clin,2012,62(1) ;10-29.

[11] COHEN A T,TAPSON V F,BERGMANN J F,et al. Ve-
nous thromboembolism risk and prophylaxis in the acute
hospital care setting ( ENDORSE study ) ; a multinational
cross-sectional study[ J]. Lancet,2008 ,371(9610) :387—
394.

[12] ALTINBAS M,COSKUN H S,ER O, et al: A randomized
clinical trial of combination chemotherapy with and with —
out low-molecular-weight heparin in small cell lung canc —
er[ J].J Thromb Haemost ,2004 ,2(8) :1266-1271.

[13] ALTINBAS M,DIKILITAS M,0ZKAN M et al. The effect
of small-molecular-weight heparin added to chemotherapy
on survival in small-eell lung cancer Aretrospective analy—
sis[ J]. Indian J Cancer ,2014 ,51(3) :324-329.

[14] KUCUKONER M, ISIKDOGAN A,KAPLAN M A, et al.
Can LMWH improve the outcome of patients with inopera —
ble stage III non-small cell lung cancer? [ J]. Contemp
Oncol (Pozn) ,2012,16(5) :416-419.

[15] VAN DOORMAAL F F,DI NISIO M,OTTEN H M et al.
Randomized trial of the effect of the low molecular weight
heparin nadroparin on survival in patients with cancer
[J].J Clin Oncol ,2011,29(15) :20712076.

[16] ROBERT F,BUSBY E,MARQUES M B, et al. Phase II
study of docetaxel plus enoxaparin in chemotherapy -naive
patients with metastatic non-small cell lung cancer ; pre—
liminary results [ J]. Lung Cancer ,2003 ,42(2) :237-245.

[17] PAN Y,LI X,DUAN J H,et al. Enoxaparin sensitizes hu—
man non-small-eell lung carcinomas to gefitinib by inhibi -
ting DOCK1 expression, vimentin phosphorylation , and
Akt activation[ J ]. Mol Pharmacol ,2015 ,87 :378-390.

[18] ZHONG G X,GONG Y, YU C ], et al. Significantly inhibi—
tory effects of low molecular weight heparin ( Fraxiparine )
on the motility of lung cancer cells and its related mecha —
nism[ J |. Tumour Biol ,2015,36(6) :4689-4697.

[19] YU CJ,YE S J,FENG Z H et al. Effect of Fraxiparine ,a
type of low molecular weight heparin ,on the invasion and
metastasis of lung adenocarcinoma A 549 cells[ J]. Oncol—-

ogy Letters ,2010,1(4) :755-760.
(ks H 191.2018-0940)



