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Abstract

AIM: To evaluate the efficacy and safety of oral
vitamin K2 (VK2) analogs for patients with he-
patocellular carcinoma (HCC) after surgery.

METHODS: Sources such as Chinese National
Knowledge Infrastructure, Medline, Embase and
Cochrane library were systematically searched.
All clinical trials comparing curative treatments
alone with curative treatments plus VK2 analogs
for HCC patients were identified. Meta-analysis
was performed to estimate the effects of VK2
analogs on tumor recurrence and overall sur-
vival (OS). Risk ratios (RR) and 95% confidence

intervals (95% CI) were calculated.

RESULTS: Six randomized clinical trials and
one cohort study involving 930 patients were
included. VK2 analogs did not statistically re-
duced the 1-year tumor recurrence rate, with a
pooled RR of 0.67 (95% CI: 0.39-1.13, P = 0.13).
However, hepatic resection plus VK2 analogs
were associated with significantly lower 2- and
3-year tumor recurrence rates, with pooled RRs
of 0.65 (95% CI: 0.51-0.83, P < 0.001) and 0.70
(95% CI: 0.58-0.85, P < 0.001). Moreover, for the
1-, 2-, and 3-year OS, VK2 analogs also demon-
strated statistically significant results (RR = 1.03,
95% CI: 1.01-1.05, P = 0.02; RR = 1.11, 95% CI:
1.03-1.19, P = 0.005; RR = 1.14, 95% CI: 1.02-1.28,
P =0.02). Oral VK2 analogs were safe and were
not associated with adverse events.

CONCLUSION: Current evidence suggests that
postoperative VK2 analogs have appreciable ef-
ficacy in patients with HCC after curative treat-
ment.

Key Words: Hepatocellular carcinoma; Vitamin K2
analog; Meta-analysis
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RIGE1FH L ERR = 0.67, 95%CI: 0.39-1.13,
P =0.13), 12 KRE2F A3 5 K & B EEIK
(RR = 0.65, 95%CI: 0.51-0.83, P<0.001; RR =
0.70, 95%CI: 0.58-0.85, P<0.001); (2)1. 2. 3
FRAELFE aRVK2EMM LT HEE 25
F RGBT, 248 £ FA % FE L(RR
= 1.03, 95%CI: 1.01-1.05, 2 = 0.02; RR = 1.11,
95%CI: 1.03-1.19, = 0.005; RR = 1.14, 95%CIL:
1.02-1.28, 2 = 0.02); (3) 2 JRVK2 £ il4h 44,
R B R RLIRE.
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Y SR P SRS ZE AR i M e ] 5
J7 A AT Z A A liver neoplasms, hepatocel-
lular carcinoma, liver tumor, resectable, operative,
resection, hepatectomy, vitamin K, analog#/mena-
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AN AR AR S JEUR PEHC C I i3 s R B 4L fn
X PR AL HCCHAR A MRV T (VI 208 R IR Sk
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1.2.3 %t & % WAVEN AR, [
B I AF A g N AR UE TR SR, S STk HEAT 5
FEVEA, BEBURI DS RERE. THECSORER ARG
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Child-Pugh HBV HCV

NEEAE fhEEHE EIIEEERImm) PIVKA-II (mAU/mL) AFP (ng/mL)
- - THAB) ) ) °

YoshijiZ"®

18 1.62 17.9 16/2 0 15 60.2 79.8

25 1.59 18.7 20/5 3 11 41.3 88.5
MizutaZ"

32 1.50 17.7 26/6 4 29 41.8 102.2

29 1.48 19.4 22[7 3 27 70.3 508
KakizakiZ®

30 BN 19 27 11 20.4 22/8 0 30 <40:10; >40:20 <20:15; =20: 15

30 BN 22: 27 8 25.0 22/8 0 30 =<40:8; >40:22 <20:16; =20: 14
HottaZs"

21 B 11:; %710 11-30: 18; 31-50: 3 15/6 6 14 <40:14; =40:7 <20:6; =20: 15

24 B 9: 2115 11-30: 18; 31-50: 6 12/12 3 19 <40:9; =40:15 <20:9; =20: 15
YoshidaZ"

367 1 260; 21 107 20 323/44 38 305 <40:328; =40:36 <100:344; =100: 22

181 B 127, 21 54 20.3 154/27 20 150 <40:155; =40:25 <100: 164; =100: 17
KubotaZs"”

50 - =K 41 14 46 66 -

51 - A 36 17 45 106 -
HoshoZ""

23 1.3 A 23 16 1182.9 382.6

49 1.4 =K 28 15 &3 2421.3 226.8

AFP: BRISEE; HBV: JHIFFRRES; HCV: INAURTIRE: PIVKA-II: EERKEVZTUBHIL.

3K FENADES RIRDAE 1TNERE BatEoT
Yoshijiz"® 4 4 = =
MizutaZ" + - - +
KakizakiZs® = = = =
HottaZ" + = = =
YoshidaZs® 4 4 4

KubotaZ5"" + + =

HoshoZ"" = = = =

H it RevManS. 048 T 4R AFEA T

2 BR

2.1 SUHRAFAE I [ A ORI IE, N6
ARCTERHNA SIS A T Meta 3 #T. 40
NI AN 5 T 6 2R 6) i 2 i 2 FLAT T ek,
L9304 . F NN IRF T T iR &2 % 1 A
W3, IFW R R RN R N 5 K. 5
T — MR AR L. TR %35 HAR .
JITAT B ez A YEHC CYIBR R BRRFATRYT,
T HH A i 38 R 52 T o 52 R (Bl Bh ¥
7. VRIT LB E B2 45 mgiak90 mg VK22

AT, Yoshidas DKoy HARIE T 14E 10 4=
17505, Hosho%E BN FIBIE 7T Hh 2340 B 152
Fk45 mg VK2IAYIIGTT, 4911 R0 3 R Xt
JIsEaER

2.2 NI 7k F 2R HKHEQUOROM
SCHR I VEAN BRUE, S g AR50 16 7 10 2 i e ik
TV (3R2).

2.3 G S AT R S AT A AT ER WA 3.
XA H AR E3FEEKEN67.6%-91.6%,
BEAEHH56.5%-88.0%.

2.3.1 Mg EA A TAIERUIHRIE T ARG 14E 1)
SR SRR I8 R B WE ST A AE 2 1)
Gt RMEP = 0.01, I = 64%), HAlE T BEHL
RN FEAT ST, 45 R SR, HCCRUATER G
A PRV B I A REFFAA G 152 K%
(RR = 0.67, 95%CI: 0.39-1.13, P = 0.13). 4K 11,
SERUN AR R, RG24 KRR R R R
IK(RR = 0.65, 95%CI: 0.51-0.83, P<0.001; RR =
0.70, 95%CI: 0.58-0.85, P<0.001), WLI&I1.

232 BALFE: WAL TR P = 048, I
= 0%), 1 ] 5 RNAR Y, Gevt-or i &L, HCC
MG PEAR G B E DRVK2R B T AR
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WA # & 5
ALk T A
FRK2E MM A
SRHE(%) BEETEER(%) FT o 8 AR 6
XERTF st SBT3 (FALIBR/SHER  FEAEE(mo) T 2V 3E  VE oF  3F fi éé H‘U@ gf; 5
AR K L3, 4N
Yoshijiz"® N A Ve JE At BB
VK2(45 mg) 0/18 48.0 222 44 611 100 944 889 T?} 35? Mj;aiv;
WigH 0/25 48.0 240 480 680 100 92.0 880 ; Ki’;i;; o %
BUMEF +VK2(45 mg) 0/25 48.0 12.0 280 320 100 100 96.0 G KT M
BIRER 0/19 48.0 1568 368 526 100 947 895 AE, 1FBeskib
MizutaZ=" £,
VK2(45 mg) 1/31 28.9 125 390 643 100 966 87.0
WiRAE 3/26 27.7 552 832 916 964 809 64.0
KakizakiZ"®
VK2(45 mg) 4/26 = 77 514 612 100 950 775
WigH 7/23 = 283 641 901 958 902 664
HottaZ"
VK2(45 mg) 2/19 19.5 238 286 - 100 100 =
WHRA 2/22 16.5 333 465 733 875 817 817
YoshidaZ"
VK2(45 mg) 9/173 36 31.2 = - 992 = =
VK2(90 mg) 5/180 36 37.7 = - 987 = =
WHRAE 7/174 36 28.2 = = 97.2 = =
KubotaZs""
VK2(45 mg) 50/0 = 206 369 436 @ - = =
IRA 51/0 = 30.0 520 76.1 = = =
HoshoZ""
VK2(45 mg) 2/21 23.8 261 328 781 100 933 856
WHRA 7/42 26.9 490 61.7 676 933 791 565

VK2: K22

HERAEFRRR = 1.03, 95%CI: 1.01-1.05, P =
0.02). Geit AR JG24F J34FE B AEAR 0T, WFFTIa] [F)
JRPEE (P = 0.55, " = 0%; P = 0.40, I’ = 0%), &t
THaE R BRI T A DA R W T R
H(RR = 1.11, 95%CI: 1.03-1.19, P = 0.005; RR =
1.14, 95%CI: 1.02-1.28, P = 0.02, [£]2).

2.4 BRSO TR AERC THIFUN & 1 45
R SENE, HEBRBA SR E B & 5 8T, R
FESLR RN, 24F BAEAF R T, 45 RIFK
G M Py NERESSYECR 12 /T2 7 il =
(RR =0.12, 95%CI: 0.97-1.28, P = 0.12).

2.5 PIRVK2E MM e R B R AT M5
FRIE IR VK2 A 22 42, To AN R RN K i
WA S 1 R

317E

ChuZ" 88 323\ 1V K2 AU R v
FARYI B BT T HCC AT — i 1)
T2 R AR, SRifT, ST — A KA Z
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PIVKA- TR 1T NI P B 40 i f 2B K Rn e
U P, VR2IHIHCCY M R A K ML A
0 ) B AT R T T AR
VK2 5 41 i J& 39452 1A s 2 K i HER B
WA SE A WA, VK2 G T IR A U
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i RAEE VK2 analog Control group Risk Ratio Risk Ratio
AFFRAE, ﬁﬂ{] Study or Subgroup Events Total Events Total  Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
VK2R 4L 4 26 ﬁ 1.1.1 T—year tumor recurrence
xt M AT 28 B
& EAa kA Hosho 2008 3 23 6 49 7.0% 1.07 [0.29, 3.89] -
5% %A E G Hotta 2007 5 21 8 24 11.5% 0.71[0.28, 1.85] —
A HEH—F  Kakizaki 2007 2 30 8 30 5.6% 0.25[0.06, 1.08] B E—
TR AZE TN Kubota 2011 10 50 16 51  18.0% 0.6410.32, 1.27] —a
PR IR\ e 2006 4 32 16 29 11.1% 0.23 [0.09, 0.60] —
4“1*—?75%;%* Yoshida 2011 127 367 51 181  37.9% 1.23(0.94, 1.61] F
i{;gﬁ;gi Yoshiji 2009 4 18 6 25 9.0% 0.930.30, 2.81]

Wb — e 2t Subtotal (95% Cl) 541 389 100.0% 0.67[0.39, 1.13]

ik, Total events 155 1
Heterogeneity: 7au? = 0.28; Ch/2 = 16.84, df = 6 (P = 0.010); /2 = 64%
Test for overall effect: 7= 1.50 (P = 0.13)
1.1.2 2—year tumor recurrence
Hosho 2008 5 23 15 49 10.3% 0.711[0.29, 1.72] —
Hotta 2007 6 21 11 24 12.1% 0.62[0.28, 1.39] —
Kakizaki 2007 10 30 15 30 16.8% 0.67[0.36, 1.24] —a
Kubota 2011 18 50 27 51 23.1% 0.68[0.43, 1.07] —
Mizuta 2006 12 32 23 29 21.7% 0.47[0.29, 0.77] ——
Yoshiji 2009 8 18 12 25 15.7% 0.93[0.48, 1.79] —&—
Subtotal (95% Cl) 174 208 100.0% 0.64 [0.50, 0.82] ‘
Total events 59 103
Heterogeneity: 7au2 = 0.00; Ch/2 =2.86,df =5 (P =0.72); /2 =0%
Test for overall effect: 7 = 3.57 (P = 0.0004)
1.1.3 3—yeartumor recurrence
Hosho 2008 12 23 22 49 17.7% 1.16[0.71, 1.91] ——
Kakizaki 2007 12 30 20 30 17.5% 0.60 [0.36, 1.00] i
Kubota 2011 21 50 39 51 22.9% 0.55[0.38, 0.79] &+
Mizuta 2006 17 32 24 29 22.6% 0.64 [0.45, 0.93] &+
Yoshiji 2009 11 18 17 25 19.2% 0.90[0.57, 1.42] -
Subtotal (95% Cl) 153 184 100.0% 0.72 [0.55, 0.94] ¢
Total events 73 122
Heterogeneity: 7au?2 = 0.04; Chi2 =7.43,df =4 (P=0.11); /2 = 46%
Test for overall effect: Z = 2.45 (P = 0.01)

B

JI5E 75 1) o9 40 PR, A S A Bh IR YT RS B TR AR
I A AE T R AR . DALk, O Tk 2
ARJG KA TCRPIRES, A H VK2R A 115
AR I R e A b .

ARLIEPNT IR, Iifi EE B2
HCCHR AT R VIR RFAIGTT, R34 4l iR
WHEYT. b, R RFARITHIHCCE & &
84%(780/930). RFAYRYT Il I Z AN A0 H0E H AR
T LRGSR NE 2§ E e g i L
JFEAH1.1-5.0 cm, £<2 cm. I, X EE
IR R RS R R (WAL AN R &
T MR AR>S em&E)EUD. g ul, Bk b
AR SCARN IR B T e e A2 R I ] Y 1% 22 e A T
KRIG2E2Z JG; 55— 7, VKB EE N T
TR g 22 poch B . I 7 THT DR 38 N 12 AR

01 02 06 1 2 510

Favours VK2 analog Favours control

HERQEMDUS T BREFEEREREE L EIIMetaDHT.

SCANRERS VK2R B AR S 1A R R i
L B b, IO R B A A7 NV A% e,
A A I TR) A% S K, (E T g0 N 5T 1 W 2% B
Vi LR (<36 mo), H AT R AR HI VK2
FA KT AL

T TAWEFCIAE H AR BT, IAIEE 2
A IFNTIT 2.(83%), Ak, VKA F 3
b N TF B 2 TR 98 B8 (07 RO AR W . ST
Hh R RN A AT AR AR (1 FE R 0N,
VK22 AR T ik 00 1) ol 8 R £ T Ok T
1 4% T 26 e g U200 TR, o o [N BT
JEAAIE PRI FE IR 1 R 7 20T fig i Meta s AT &5
AL,

Meta 7> #1445 5 iR, VK20 i 52 45
BT BEREA G RAEFR, R, AT

www. wjgnet.com



ETR, 5. HRERSIEET B ORASLRK2EIBIMeta DT 2425
VK2 analog Control group Risk Ratio Risk Ratio W@ FFM

Study or Subgroup Events Total Events Total  Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl AR — E

2.1.1 1-year overall survival éﬁ AR AL A 1 IR
&, T A m

Hosho 2008 23 23 48 49 9.1% 1.01[0.94, 1.09] —— WAk s KBt

Hotta 2007 21 21 20 24 5.5% 1.19[0.98, 1.45] —— W 5K A K

Kakizaki 2007 30 30 29 30 8.5% 1.031[0.94, 1.13] o EBHRITTERN

Mizuta 2006 32 32 28 29 8.6% 1.04 [0.95, 1.14] —fn— B 5 R,

Yoshida 2011 365 367 177 181 68.3% 1.02 [0.99, 1.04] LA — &0l R

Yoshiji 2009 18 18 25 25 Not estimable z L1

Subtotal (95% Cl) 491 338 100.0% 1.03[1.01, 1.05]

Total events 4389 327

Heterogeneity: 7au? = 3.47,df =4 (P =0.48); /2 = 0%

Test for overall effect: 7 = 2.40 (P = 0.02)

2.1.2 2—year overall survival

Hosho 2008 22 23 42 49 22.7% 1.12[0.97, 1.29] -

Hotta 2007 21 21 20 24 16.2% 1.1910.98, 1.45] -

Kakizaki 2007 29 30 28 30 23.6% 1.0410.92, 1.16] ——

Mizuta 2006 31 32 24 29 21.3% 1.17 [0.98, 1.40] —

Yoshiji 2009 17 18 23 25 16.3% 1.03[0.87, 1.21] o

Subtotal (95% Cl) 124 157 100.0% 1.11[1.03, 1.19] ‘

Total events 120 103

Heterogeneity: 7au2 = 3.03, df = 4 (P = 0.55); /2 = 0%

Test for overall effect: 7= 2.81 (P = 0.0005)

2.1.3 3—year overall survival

Hosho 2008 21 23 37 49 26.8% 1.21[0.99, 1.48] —.—

Kakizaki 2007 27 30 24 30 27.2% 1.13[0.91, 1.39] —

Mizuta 2006 29 32 21 29 25.0% 1.2510.97, 1.61] T

Yoshiji 2009 15 18 22 25 20.9% 0.95[0.74, 1.22] —

Subtotal (95% Cl) 103 133 100.0% 1.14[1.02,1.28] @

Total events 92 104

Heterogeneity: 7au2 = 2.95, af = 3 (P = 0.40); /2 = 0%

Test for overall effect: 7= 2.27 (P = 0.02)

0.5 0.7 1 1.5 2
Favours control  Favours VK2 analog

B 2 SERKEDMINATFIHBIREFESE RGN B EFTELIMTIMeta D47,

TR NANIF TN R G LR ) AR M 5 E
g R FHIRCTS R BN VK2R B3
FHRHCCAR G 5 &%, (HEIEIRCTYHEA A
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