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[Abstract] Objective To balance the covariates by propensity score matching for better evaluating the efficiencies of
surgery resection (SR) and transcatheter arterial chemoembolization ( TACE) for treatment of early-stage hepatocellular
carcinoma (HCC) patients. Methods A total of 350 early-stage HCC patients treated by SR(192 cases) or TACE (158 cases)
were collected from Shandong Tumor Hospital (2003 to 2011). Propensity score caliper matching was used to balance the
covariance between the two groups. And then the matched data were subjected to survival analysis and the survival rates were
compared between the two groups. Results The covariates were imbalanced before matching; the 1-, 2-, 3-, and 4-year
survival rates and the median survival time of SR group were 80. 92%, 49. 44%, 33. 73%, 19. 72%, and 2. 00 years,
respectively; those of TACE group were 80. 02%, 53.92%, 31.21%, 13.42%, and 2. 40 years, respectively; and log-rank
test showed no significant differences in the survival rates between the two treatment groups (P=0. 710 8). The covariates
were balanced after matching; the 1-, 2-, 3-, and 4-year survival rates and the median survival time of SR group were 84.22% ,
57.68%, 36.80%, 24.09%, and 2. 50 years, respectively; those of TACE group were 73.84 %, 47.26%, 28.31%, 10.69%,
and 2. 00 years, respectively; and log-rank test showed significant difference in the survival rates between the two groups (P=

0.018 2). The survival rate of SR group was higher than that of TACE group. Conclusion After reducing the confounding bias
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by Propensity score matching method, SR showes a better efficiency for early HCC patients compared with TACE.

[Key words] propensity score; matching method; liver neoplasms; survival analysis; hepatectomy; transcatheter arterial

chemoembolization

18 J7 & P P9 (hepatocellular carcinoma, HCC)
MR YT 5, F R Y BR (surgery resection,
SR) F1 28 548 1 8l Bk f6J7 12 % (transcatheter arterial
chemoembolization, TACE) K % 4= P 4 | J7 % & 1M
B HCC W% AT FBE Y, 23 HCC B3
AN L SR Al TACE PR 7 i 194 BEEFEA) J& —
AMERR TR RS, B E BEL A B e R 1 56 45
ST R A AR At T A 1) S DRI A AR L Tl R 2 B b 32
HEE R R R 2, LR RA — & MR, 8
aod i PR A 52 e LI K s X4 SR A1 TACE Y7 8t 47
VEHJE B AR R 52, B R W00 E i ok A BE YT
S R BEALAL , B AF TR 24 B A8 B, X S B
7 o) AR R AR A I ) RS AR s 7 A R L,
X LEEAELH [A] S A A A B RO TR R . IR
e R R 2 3 2000 B 45 R 1Y 85K D oy, 8 97 2503 ) A%
A2 2%, To i 0 o 21 1) Y 22 57 2 t IR YT 5l R A J2 i
TR AR R I8, 0 10) 18 B0 2 fff R I ) R ) — o 55
o7 Y, % ¥ B Rosenbaum Al Rubin™® 7
1983 4F U4 i, Ron R 2 A U8 5 1 — 4> pR AL
165 1) 5 BOECE A 2R T 2 A Bl A2 1 ) 2 ) 4
S5 48 B0 o A [E] A A A BT AR — 21
PR B AEIR T 2H 8] 04 4 A S AR [F] Y . BRLZ O v &
B T WL SR I 5 A 4 1] TR A% R R Y S 2
X WAL AT FE A 1R 4% DR 2R R A7 S AL BB AL Ak 1Y 22 f 4k
B, H AR D 2 B

BT 2003 2011 4F 11 48 44 IR % e 12
% SR 8, TACE J8J7 1) HCC B3 %Ok, B 58RI i
If] 75 5 BV i 2575 SR R TACE PR J7 41 1] 1Y
T2 PR, LA 2 Bl A8 5 1) A - 7 14 %) 28 A7 53 B 25
Fy e 3k B E AL B SR R SR
T TACE PRI A A7 483 SR M1 TACE WiRJ7
RO A ELR SR R TACE 3697 HCC #2460
WA

1 BRFFTE

1.1 FHERBR FrAWHEIEA 2003 £ 2011 4E 10
KA B E B OIA 1 HCC B, WS 4R 1 5.
ARy VB | Child 43 %% . HCC K S, 2 BT 32 iR
I CAFP) A 2 B 5% IKEE CGGT) | gg K0 | by
ot DL BaRyy N8, o IR U SR IRYT
M TACE WRY7 Wi Fh . HE R A5 & A7 B 26 {6 14 9 1)

[Acad J Sec Mil Med Univ,2012,33(10):1090-1094 ]

Jei L AL 9 B B kL 307 1, Hop SRR YT 192 B,
TACE 897 158 B, 677 )5 78 1L 2R 44 i Jeg B= B B 1
B AR Ll A o % A0 A5 15 BE U7 4R A5 A AF R ]
1.2 BRI 48 5007 1k 0 S92 0 R 5 ) Ak
BREE RN Z AN P AR B R S 0 ) i 5, H5 22 AE A TR
IR YT AR HEAT VG FC L D35 i 2 () B AR s 1 O 25
S B o X U0 5 v 4 T 2 R 2 A R B AL Ak 7
)t b 3O

ABEFE SR 1 TACE W5 ¥R 7 41 b . A i 48 451/
RZAPE EE I N R E 52 SR AR SR,
T SERE XA A B ) B T A AR R W 1 2 A P AR
AR 2 logistic AR RY ) 54 B 2 4k 70 i
F| SR 4 HE A, 33 > M 2 0 = B ] A8 A 0 0 1) 4
B, SR 538 1) 18 B AT VE G L BPAN TACE 41 h
TE 5 SR 2 ) 4 B 22 18 /N T L 6 2 18 09 1K fik
B DT el B A

B DT C i B D By . (1) D43 21728 45 Oy (5 AR
i, DA AT RE S MR B 58 0 2R 9T 45 RN TS 1 B A8 A
b H A, J#E T logistic BT (2) MG logistic £ 7
TS R 191 958 FRE 0 1 48 B, (3) DA ) 48 Uk
WKHE . #E SR TACE Wi 41 a8 K B e fic . B K i 72
J9 K SR 432 iK% R BEHLHE T L EREAE 1 AL 7E TA-
CE 20 v 25 FRATT i 48 £5 2 500 76 - B (8 90 161 o4 1 - 14
s B — A ROV AC 2 s an 2R e 2 2 A4, 0 2k 1 1
FG B 1E A7 VG A 5 4 SR 4R AS 1) 00 DG Fie AS B ), 4 4 1%
AL AREE SR P2 2 ANSASRIIC RS, (4) X4l
[F] £ D 0 80 SR 2R A7 D I 14647 2 TR 7 A L 3K

25 33 AU ) 5 BT R 0 A T S AL BR T AR BRI R
TR S T s TP N N W 7 P T g I B ]
YT 5 B ALAL 0025 1 50 3k 3« 1z 30 B
B A3 T B R e
1.3 %GitsaE 11 eI, &
B G AN 8 ) 1 A R, g O B8 D I 5 4 2 L 1
B8 T S R B 0 6 B, BE R A S 0. 100,
K SAS 9. 2 B FE AT 0 1] 1 8 VT B K Bt v oy
Br. THERSRA 300 B TH B RER o
5, RH Kaplan-Meier 3% 2 #il 2 17 #h 28 UL 2 #7 2E
%, R log-rank # 5 Hb 58 A A7 i 42 0 22 5%,
o 5 7K F- (@) R 0. 05,

2 & R

2.1 MERKERWTEWTSHIA WE1



+ 1092 -

B EBERFEM 201248 10 AL 33 %

7~ SR, TACE Wi ¥7F LA th 2 /&, Child 432 |
FEHE  HBsAg BHPE L Bisd H /s | Iiied $50i: 78 41 18] 1)

AT R PCRC RS A 119 X UG EC L) L VT BCJS B A
bR i A DI AL I B 1A

I3 AR A B (P<C0. 05) o 2R BT[] 435 1% % 4 2H %%
1 HMEEHCEIEHEEERH HCC BEZEHN S
Tab 1 Distributions of covariates between two HCC group before and after propensity score matching
Before propensity score matching After propensity score matching
Covariant SR group TACE group p SR group TACE group p
(N=192) (N=158) (N=119) (N=119)
Gender n( %) 0.415 8 0.7338
Male 163(84.90) 129(81.65) 99(83.19) 97(81.51)
Female 29(15.10) 29(18. 35) 20(16.81) 22(18.49)
Profession n( %) 0.288 8 0.681 2
Worker 48(25.00) 38(24.05) 29(24.37) 30(25.21)
Farmer 99(51.56) 74(46.84) 58(48.74) 58(48.74)
Cadre 29(15.10) 26(16.46) 18(15.13) 20(16.81)
Doctor 3(1.56) 0(0.00) 3(2.52) 0(0.00)
Teacher 7(3.65) 11(6.96) 5(4.20) 5(4.20)
Others 6(3.13) 9(5.70) 6(5.04) 6(5.04)
Age(year) x*ts 53.0948.95 54.16410. 84 0.318 9 53.95+9.28 53.45410. 99 0.705 1
AFP pp/(pg » L7 %5 518.80+684. 10 418.20+£594. 90 0.147 4 422.29+539.98 437.20+631. 36 0.830 9
GGT z3/(U -« LY 75 152.104179. 40 152. 304180. 20 0.989 5 141. 674167, 40 160. 35+172. 27 0.3311
Child scale n( %) 0.003 7 0.895 4
A 93(48.44) 101(63.92) 69(57.98) 70(58.82)
B 99(51.56) 57(36.08) 50(42.02) 49(41.18)
Family history n( %) 0.001 6 0.472 0
Yes 168(87.50) 153(96. 84) 116(97.48) 114(95. 80)
No 24(12.50) 5(3.16) 3(2.52) 5(4.20)
HBsAg n( %) 0.001 2 0.895 4
Positive 51(26.56) 68(43.04) 49(41. 18) 50(42.02)
Negative 141(73. 44) 90(56. 96) 70(58. 82) 69(57.98)
Tumor size n( %) <0.000 1 0.435 9
<5 cm 125(65.10) 54(34.18) 59(49.58) 53(44.54)
=5 cm 67(34.90) 104(65. 82) 60(50.42) 66(55.46)
Tumor number n( %) 0.017 9 0.786 2
Single 66(34.38) 74(46.84) 43(36.13) 41(34.45)
Multiple 126(65.62) 84(53.16) 76(63.87) 78(65.55)

SR: Surgery resection; TACE: Transcatheter arterial chemoembolization; AFP. Alpha-fetoprotein; GGT: Glutamyltranspeptidase
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Tab 2 Comparison of survival rates between two HCC group before and after propensity score matching

Before propensity score matching

After propensity score matching

Survival index
SR group (n=192)

TACE group (n=158)

SR group (n=119) TACE group (n=119)

Survival time (year) Median(95% CI) 2.00(1.80,2.50)

Survival rate( %)

1-year 80. 92
2-year 49. 44
3-year 33.73
4-year 19.72

2.40(1.90,2.60)

2.50(2.10,2.80) 2.00(1.60,2.20)

80.02 84.22 73.84
53.92 57.68 47. 26
31.21 36. 80 28.31
13.42 24.09 10. 69
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Fig 1 Survival curve of two groups of HCC
patients after propensity score matching

SR: Surgery resection; TACE ; Transcatheter arterial chemoembolization

3 4 it

e PR L i WL PR F 5 o 20 R A ik
FEE MR YT I 0k 0 0 R AT L AT O T R A B R
BeA 2 ™ M 1 BE ML A P 28 o A AN [R] 2 (8] f) 20 B
FEAEAN S P, O B Xk AN [ A B9 7 0B L 45 el
I Se T B A A B bR R SR B 1 4 KF
i 4 18] Py A2 B A B P N O — A SR
ik,

{016 18 K 73 1 A TR Ak 2R AL 8] 19 53 FiE 5 1 e
MR AN R Z [ &R . 72 MR T v, — 2852
T T ) TR 5 A AL PG B2 AR A )
BRI AR A AL B B 2 R0 R 5 A
Xt BRI 75 b — 44 52 3%k G 5 AT A [R] 9 {65 1) 45 %
ROV — 25 AT 09 By A 4 O A () AT A R i 46T 1) i
BARER W Z A S A — 38 Z R, 2R
51 1) i HAAH [) s AR ST B9 BIF 58 60 G2 A6 A [) B 4 18] 47
DEC, U] T A B ZH X B 2H 2% AN R AE AR Y 43
A S ST AY DRI a1 i ) I A T L A Ak
L ZE Xk 2 ) Y B A A 0 A Ao 3 A B A (9
D At T, 0 Al BE AL AL W %8 1R BF 52 /Y 28 5 i
(D LSRR TR E RS OO NG P SRk
T LRE 0 A e AR 0L 00 P S5 30 72 O 7 IR PR 7 19 127
TEGE T 2 86 K500 AN AR AR BOR AR A1, HL T BE A% e e I
I S B S B AE A B A T . T A TR AR R AR
Z B )R R R A R ARAR A 1S G0 L SR BT ) i ok
JoREJE WA Y 1%

AR B 1] 4% KOOk B 22 M A2 B AT ST
FBE A T AS [7] 28 S5 1 i P L0005 4 14 0F i =2 o
I I {8 16] 8 K500 A S B T 0 e AE A AT 5T
Q0S8 W98 B 7 R T A A A
i AL F) AIE . A fi 52 5 B A A a3 B L LA
B e R Bl KA AR BORTE AR B ROR PR 1
PE BB FE QO PR 597 280 A2 5 245 10 i PR 2%

AT L LA BRI ST AR, LR
WFSE L R FE A ) 4 Ao R 22 R R b AT TR L £
BOR A A 2 i 1) 15 BOC kL D BOCR T A 2 R
ik QUM I DE R QUN DO R S VRS R TR (e
By B R A n] LA AR B R IR R AR 1M B
PRI L A YR B 9 2R BT 000 1] 4 85 DG E 3 DS T I AE
W 40 2 8] 53 e AS 34 47 %) 28 5 40 Child 43 2%, HCC %
JB& s \HBsAg FAPE i /0N | i Jgg 25 dt e VB L ) 2
IRE) T8 M 5 A R 59 A i AR R ) RO L AR RS
AFP GGT, VAL J5 5 4R 75 W 20 8] 43 i A A8 4k L fBAT
SROBE I . R Z M0 1] i B DT C I R 2 [ 9 B A o
Ca B A& A bE . 7R e s AR e e vk B R
L A 35 R 2 5 ) DG T A o 5, R A DN
D et ol Ty ) X 508 />, DG RS B R R v 5 A R, R
{ELBR K, DT B T % 43088 22, DC FCRS B BRI, b T
PR I AR A 1 25 K 398 i DG 5 1 ) 19 %o 450, A BF 5
RHMAE R R 0. 10, S5 5K W] 0 ) 45 %5 VT Fe 3% 1 5
AR (T S S L ) DU R € R
I X8 W PR 2% S5 A s TE A VT

SR #1 TACE ZH ) HCC W% HIr k., h T4
F R AU T o) 16 638 2 3R 7 O 2 6 T U B
s e K EHEFm B AEEE X, AFRCRM
05 1] 4 HI0E X HCC #8219 16 DA O 000 25 4 32F 17 DG i
W B AN RGO U HCC 835 By A= £E 1) ]
ZiRWoR SRAHAMAELRE T TACEAH, X5 Hsu
SEUURT Luo SFUY DRSS A — 2, T SRR I
RTAEZ % T SR F1l TACE W5 fh J7 1 ¥ 7] 52 it 1)
HCC B RS A 17 30T AR S e B

4 FlzmmsR
JI A A 2 7 AR SO 9 B AT A ) 4 oh 2
[Z % x #]

[1] HsuC Y,Hsia C Y,Huang Y H,Su C W,Su C W,Lin H C,et
al. Comparison of surgical resection and transarterial chemoem-
bolization for hepatocellular carcinoma beyond the Milan crite-
ria:a propensity score analysis[ J]. Ann Surg Oncol, 2012, 19
842-849.

[2] Salhab M, Canelo R. An overview of evidence-based manage-
ment of hepatocellular carcinoma:a meta-analysis[J]. ] Cancer
Res Ther,2011,7:463-475.

[3] ZE3c¥k,# A SUTIHLBRBHGR ™ & 1) # bk 4w Y ST 48 2%
& B KA A 25 T AR YT I T R ROE AR L0, 2 A R
2#4f,2006,27.771-773.

Li W T,Dong S,Jia N Y.Ouyang Q. Yan B. Portal vein stenting
combined with transcatheter hepatic arterial chemoembolization
in treatment of portal vein tumor thrombus in patients with pri-

mary hepatic carcinomal J]. Acad J Sec Mil Med Univ,2006,27:



+ 1094 -

W EBERFEM 201248 10 A L5 33 %

[4]

[6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

771-773.

o E B g b 23 I8 Mk 25 B 2 s v A0 P 2 I O i 98 5 kA
Ze D gx s PR R A 23 T o 23 23 T o o 2. DR R T 98 ALY Ak
LA L RS ].  R IR #4435, 2009, 14:259-269.

Hsu C Y,Huang Y H,Chiou Y Y,Su C W,Lin HC,Lee R C,et
al. Comparison of radiofrequency ablation and transarterial che-
moembolization for hepatocellular carcinoma within the Milan
criteria;a propensity score analysis[ ] ]. Liver Transpl,2011,17:
556-566.

Rosenbaum P R.,Rubin D B. The central role of the propensity
score in observational studies for causal effects[ ] ]. Biometrika,
1983,70.:41-55.

Hsu C Y,Hsia C Y,Huang Y H,Su C W,Lin H C,Chiou Y Y,
et al. Differential prognostic impact of renal insufficiency on pa-
tients with hepatocellular carcinoma:a propensity score analysis
and staging strategy[]J]. ] Gastroenterol Hepatol,2012,27:690-
699.

SuC W,Lei HJ,Chau G Y,Hung H H.Wu J C,Hsia C Y.,et
al. The effect of age on the long-term prognosis of patients with
hepatocellular carcinoma after resection surgery: a propensity
score matching analysis[J]. Arch Surg,2012,147:137-144,
Kline J A,Pollack C V,Schreiber D, Briese B. Propensity-adjus-
ted risk of mortality with fibrinolysis for normotensive pulmo-
nary embolism; results from the EMPEROR registry [ ]J]. J
Thromb Haemost,2012,10:1973-1974.

Linden A, Adams J L. Combining the regression discontinuity
design and propensity score-based weighting to improve causal
inference in program evaluation[]]. ] Eval Clin Pract,2012,18;
317-325.

Austin P C, Mamdani M M. A comparison of propensity score
methods:a case-study estimating the effectiveness of post-AMI
statin use[ ] ]. Stat Med,2006,25:2084-2106.

Hullsiek K H,Louis T A. Propensity score modeling strategies
for the causal analysis of observational data[ J]. Biostatistics,
2002,3:179-193.

Ahmed A, Aban 1 B, Vaccarino V, Lloyd-Jones D M, Goff D C
Jr,yZhao J, et al. A propensity-matched study of the effect of dia-
betes on the natural history of heart failure: variations by sex
and age[ J]. Heart,2007,93:1584-1590.

Scrutinio D, Passantino A, Catanzaro R, Farinola G, Lagioia R,
Mastropasqua F,et al. Inpatient cardiac rehabilitation soon after
hospitalization for acute decompensated heart failure:a propen-
sity score study[]]. J Cardiopulm Rehabil Prev,2012,32:71-77.
Yaginuma K, Kasai T, Miyauchi K, Kajimoto K, Amano A, Dai-
da H. Propensity score analysis of 10-year long-term outcome
after bypass surgery or plain old balloon angioplasty in patients
with metabolic syndrome[ J]. Int Heart J,2011,52:372-376.

s HEOk ERE A, p R, 2 A JEREALAL IR
PR 58 o At e 5 Ay 5T L. AR TR B2 5%, 2009, 15 2805~
2806,2809.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

FARHE EERAG AR AR B B T UE e 4
AR5 L V], PR AT 2 2% &, 2010, 31:584-585.
FARHE EERAG AR AR WU R B —UE e 4
B SE A ST L B ) ], A AT W = 44 35, 2010, 31, 347~
348.
Jimenez M F,van Baardwijk A, Aerts H J,De Ruysscher D, No-
voa N M, Varela G,et al. Effectiveness of surgery and individu-
alized high-dose hyperfractionated accelerated radiotherapy on
survival in clinical stage T non-small cell lung cancer. A pro-
pensity score matched analysis[ J]. Radiother Oncol, 2010, 97;
413-417.
Wisnivesky J P, Halm E A, Bonomi M, Smith C, Mhango G,
Bagiella E. Postoperative radiotherapy for elderly patients with
stage [[[ lung cancer[J]. Cancer,2012,118:4478-4485.
Lin ] W,Wang M J.Yu H Y,Wang C H,Chang W T,Jerng J S,
et al. Comparing the survival between extracorporeal rescue and
conventional resuscitation in adult in-hospital cardiac arrests:
propensity analysis of three-year data[ ]J]. Resuscitation, 2010,
81:796-803.
Hong S, Youn Y N, Yi G, Yoo K J. Long term results of ST-seg-
ment elevation myocardial infarction versus non-ST-segment el-
evation myocardial infarction after off-pump coronary artery by-
pass grafting: propensity score matching analysis[ J]. ] Korean
Med Sci.2012,27:153-159.
Berger ] S,Herout P M, Harshaw Q, Steinhubl S R, Frye C B,
Becker R C. Bleeding-associated outcomes with preoperative clo-
pidogrel use in on- and off-pump coronary artery bypass[]]. ]
Thromb Thrombolysis,2012,34:56-64.
Korhonen M, Biancari F, Séderstrom M, Arvela E, Halmesmaki
K, Albick A, et al. Femoropopliteal balloon angioplasty ws. by-
pass surgery for CLI:a propensity score analysis[]]. Eur J Vasc
Endovasc Surg,2011,41:378-384.
Segal ] B,Griswold M, Achy-Brou A, Herbert R,Bass E B,Dy S
M, et al. Using Propensity Scores Subclassification to estimate
effects of longitudinal treatments:an example using a new diabe-
tes medication[ J]. Med Care,2007,45(10 Supl 2) :S149-S157.
Perkins S M, Tu W, Underhill M G, Zhou X H, Murray M D.
The use of propensity scores in pharmacoepidemiologic research
[J]. Pharmacoepidemiol Drug Saf,2000,9:93-101.
Qin R, Titler M G, Shever L. L., Kim T. Estimating effects of
nursing intervention via propensity score analysis[ J]. Nurs Res,
2008,57:444-452.
Luo J,Peng Z W,Guo R P,Zhang Y Q,Li J Q,Chen M S, et al.
Hepatic resection versus transarterial lipiodol chemoemboliza-
tion as the initial treatment for large, multiple, and resectable
hepatocellular carcinomas:a prospective nonrandomized analysis
[J7]. Radiology,2011,259.286-295.

(R HmE] FME R



