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Evaluation of Transcatheter Arterial Embolization Therapy
for Unresectable Hepatocellular Carcinoma
—Estimation by Cox’s Regression and Life Model—

Tatsumi Hamada, Kenji Tamura, Akio Yoshida,
Minoru Irisawa, Koichi Fujii, Kenichi Nakagawa,
Shigehiro Arita, Hiroshi Shindo, Nobuhisa Mabuchi,
Akira Kawakami, Yukihiko Ono and Osamu Ishida
Department of Radiology, Kinki University School of Medicine, Osaka

Research Code No. : 514

Key words : Hepatocellular carcinoma, Transcatheter arterial embolization,
Cox’s regression model

Transcatheter arterial embolization (TAE) was evaluated in patients with unresectable
hepatocellular carcinoma. In the group of 78 patients treated with TAE, the median survival
time was 323 days compared to 98 days in the group of 70 historical controls without TAE.
Although this advantage was statistically significant, the distribution of patient characteristics in
the two groups suggested that the group with TAE was favored with respect to macroscopic
classification, extent of cancerous hepatic involvement (E), portal vein invasion, value of AFP
and total bilirubin. The survival of the group with TAE was advantageous to that without TAE
with comparability in the characteristics only in the assorted stratum with E2 (20% ~40%). In
order to further evaluate the efficacy of TAE, Cox’s regression and life model was fitted to the
data to determine the patient characteristics related to survival time, and to estimate hazard
function. Marcoscopic classification, distant metastasis, value of AFP, HBsAg and TAE were
significant characteristics, and TAE was the most favorable. Hazard ratio, i.e. ratio of risk of
failur, for a patient with TAE to that without TAE in the average characteristics was 1 to 2.6.
The median survival time in the group with TAE was estimated to be 243 days compared to 114
days in the group without TAE when the other characteristics were averaged. TAE seems
effective in prolonging survival time in patients with unresectable hepatocellular carcinoma.
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Table 1-1 The distribution of patient characteristics in the goup without TAE (N=
70) and with TAE (N=78). TAE: transcatheter arterial embolization. NS: not

significant.
. TAE(-)  TAE(+)
Items Categories % % B
Male BL8T) 68(87) -
Sex Female 9(13) 10013) &
Age 56.2(£11.2) 56.5(%8.0) NS
i ) Nodular type 18(26) 30(38)
acroscopic : 9704 - .
classifiention Massive typg 27(38) 37(4T)
Diffuse  type 25036 11(14)
E1( —20%) 18(26) 30(38)
Extent of carncerous E2(20--40%) 10014) 21(27) .
hepatic involvement E3(40—60%) 18(26) 15(19)
E4(60— %) 24(34) 12(15)
1 12(18) 19(25)
2 6( 9 9(12)
3 20 3) 5T
Nurnbe; : ; 8
umber of tumors 4 | 2( 3) 20 3) NS
>5 45(67) 40(53)
Unknown 3 3
Subsegmental branch or less 12(24) 48(62)
Segmental branch 10C20) 18(23)
Portal vein invasion Main branch 14(29) 10(13) =
Stem 13027 1D
Unknown 21 1
#+1p<0.01,  *:p<0.05,

(64)
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Table 1-2 The distribution of patient characteristics, continued. T : logarithm of

AFP value.
Items Categories T‘AE(%% TAE(%% P
(= 52(85) 68(92)
Distant metastasis (+) 9(15) 6( 8) NS
Unknown 9 4
(= 1147 1317
Liver cirrhosis (+) 54(83) 64(83) NS
Unknown 5 1
(=) 46(73) 59(78)
HBsAg (+) 1727 17(22) NS
Unknown 7 2
AFP* 3.10(+1.56) 2.59(:1.35)
T. Bil. 2.16(+2.84) 1.28(:£1.14) *
Alb. 3.36(+0.60) 3.47(:£0.56) NS
Ch. E. 0.49(£0.26) 0.50(:£0.26) NS
Tumor death 16(35) 22(42)
Liver failure 13(28) 8(15)
Intestinal bleeding 12 5(9) "
Cae Rupture of esophageal varices 7(15) 11(21) NS
Others 9(20) 7(13)
Unknown 24 25

%, HBs 1t (HBsAg), AFP, #ae ) v v v (T.
Bil), 7A7:1v (Alb), 2V v=xFF—%
(ChEDR I UEHETSH 5, BAEMEIIZFR & LT
R RMEFFERR RN R - 722, T, FHE
DRAK S 3 1) % FFEIRETE R o b4 % FF
WEEROBMOELERE 218, HWELHILE)
20% K% E1, 20% L. E40% £ % E2, 40%LL E
60% K% E3, 60%LL L% E4E Lz, LaL, )
BRAITIRRNDT, KEDCHTZIMEER T L O
CT oE#E#&EE L TT -k, Ak, ARSEDS
B RS, WS I OUEARCSEL
fo. FIRBEOBERMESEF X -7, AFP &
AR L A, AR E TR L,
FCEFCEBTE o efl, Tibb, AER
TROAELFAIR X BB AEES, T HEH 6l
(Censored) & L, EFIC134, JEER I 34
Bt

H A dh 3 o B H ik Kaplan-Meier %% X -
7o,

Cox EOFRH EHEEIC X 5T, ¥
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S(t; x)={S,(t) Jexpxg)
&0 £ B0 8 © HE 5 {E 1% Kalbfleisch and Pren-
tice® @ E A (Marginal likelihoods) i@ & -
T,
L. =B
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Fig. 1 Survival curves of the groups with or without TAE. p<(0.001
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Fig. 2 Survival curves of the assorted group E1 (extent of cancerous hepatic

involvement : 0% ~20%).
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Fig. 3 Survival curves of the assorted group E2 (extent of cancerous hepatic
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Fig. 4 Survival curves of the assorted group E3 (extent of cancerous hepatic

involvement : 40% ~60%).
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Fig. 5 Survival curves of the assorted group E4 (extent of cancerous hepatic

involvement : 60%~100%.).

Table 2 Patient characteristics and hazard function. Portal vein invasion (=) :
invasion to subsegmental branch or less. Portal vein invasion (+) ! invasion to seg-

mental brach or more.

. Number of  Regression Standard Significance
Items Categories patients coefficients error levels (P)
Age 138(100%)  —0.0116 0.0123 0.1742
Sex Male 119C 86%) 0.0 — -
Female 19( 14%) 0.1151 0.3072 0.3539
U_nk.nown 3C 2%) 0.0 — -
Liver cirrhosis (= 230 17%)  —0.5710 0.7560 0.2250
+) 112( 81%) —0.3709 0.7049 0.2994
Unknown 16¢ 12%) 0.0 — —
Portal vein invasion =) 59 43%) 0.1539 0.3833 0.3440
(+> 63C 46%) 0.4865 0.3453 0.0794
. Nodular type  46( 33%) 0.0 — —
Macroecople Massive type 50C 43%)  0.6859 0.3189 0.0157
Diffuse  type  33( 24%) 1.5374 0.4507 0.0003
E1( —20%) 48( 35%) 0.0 — —
Extent of cancerous E2(20—40%) 28( 20%)  —0.2789 0.3201 0.1918
hepatic involvement  E3(40—60%) 28( 20%) 0.2170 0.3675 0.2774
E4(60— %) 34( 25%) 0.0133 0.4522 0.4833
Unknown 8 6%) 0.0 — -
Distant metastasis (- 112¢ 81%) —0.8837 0.4358 0.0213
+) 18( 13%)  —0.4181 0.5185 0.2101
AFP 138(100%) 0.1890 0.0767 0.0069
Unknown 4C 3%) 0.0 — —
HBsAg ) 101 73%)  —1.7726 0.6164 0.0020
+) 33( 24%) —1.6226 0.6644 0.0073
T. Bil. 138(100%) 0.0608 0.0469 0.0972
Alb. 138(100%) —0.2538 0.2229 0.1274
TAE = 6?1( 44%) 0.0 - —
(+) 77( 56%)  —0.9561 0.2421 0.0000
(68) HAERSE $£48% H25
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Fig. 6 Continuous survivor function estimates for
favorable and unfavorable characteristics,
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Fig. 7 Continuous survivor function estimates for
average characteristics with or without TAE.
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