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Clinical impact of vitamin K on anticancer treatment for hepatocellular carcinoma :
the previous and updated.
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(Haruna Y, et al. J Cancer. 2017 ; 8: 1988-1994, modified)

Hazard Ratio (95% CT) P Value
A: Progression-free Swrvival
Vitamin K dosing 0.16 (0.08 - 0.32) <0.001
Child-Pugh status (A vs. B) 0.95 (0.46 - 1.93) 088
ECOG performance status (0 vs. 1 0.86 (0.45-1.61) 0.64
or2)
Extrahepatic spread 0.96 (0.54-1.71) 089
Macroscopic vascular invasion 255(1.34-482) 0.004
Age 0.97 (0.94 - 1.00) 0.06
Initial dose of sorafenib 065(035-1.21) 018
B: Overall Survival
Vitamin K dosing 0.38 (0.20-0.73) 0.003
Child-Pugh status (A vs. B) 0.77 (0.34-1.75) 0.53
ECOG performance status (0 vs. 1 0.36 (0.17 - 0.73) 0.005
or2)
Extrahepatic spread 142 (0.75-271) 028
Macroscopic vascular invasion ~ 3.81 (2.00-7.26) <0.001
Age 1.01 (0.96 - 1.05) 0.60
Initial dose of sorafenib 1.01 (0.54 - 1.89) 0.98

ECOG: Eastern Cooperative Oncology

Group.
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B 2. iHHIC & B ESEEOZL (modified RECIST (2 X %)
(Haruna Y, et al. Cancer Medicine. 2021 ; 10: 914-922, modified)
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0o 50 100 150 200 250 300
No. at risk Months
Sorafenib + vitamin K 22 14 9 6 3 2 2 2 2 1 0
Sorafenib alone 22 11 2 1 0 0 0 0 0 0 0

3. R A LA 0 Kaplan-Meier HifR
(Haruna Y, et al. Cancer Medicine. 2021 ; 10: 914-922, modified)
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P=0.12

08
z
% 06
e}
[
(=3
©
>
S 044
a Sorafenib + vitamin K

Median: 12 mo
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0.0 Median: 11.5 mo
T I I 1 T
a0 200 400 60.0 800
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No. at risk

Sorafenib + vitaminK 22 21 12 7 7 7
Sorafenib alone
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22 19 12 8 1 0 0 O
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4 . AL o Kaplan-Meier iR
(Haruna Y, et al. Cancer Medicine. 2021 ; 10: 914-922, modified)
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5. MAGE L DCP
(Zhang YS et al., Review article, Cell Physiol Biochem 2014 ; 34 : 903-915, modified)
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TACE alone
Median: 146 days
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HR, 0.55 (95%Cl, 0.34-0.89)
P=0.013

TACE + vitamin K
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=
153
=
=3

No. at risk
TACE + vitamin K 50 22 15
TACE alone 51 13 7

T
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7 . EBEAE LI o Kaplan-Meier HH#

F 2. TACE {2 120 H DN 0 2 S B A 4L

Event of recurrence

TACE + vitamin K group

TACE alone group

Macroscopic vascular invasion *
Multicentric intrahepatic recurrence
Massive infiltrating recurrence
Extrahepatic spread

Death due to rapid tumor progression

Total events "

0

3
0
0
1

3

S W

TACE, transarterial chemoembolization.
* Portal vein tumor thrombosis: Vp4 or Vp3

® Rapid and crucial recurrence was observed more frequently in the TACE alone group than that in the TACE + vitamin K group (»=0.049).

B (GLB) ICHAEAICE YT, PFS & Heed 245 2 AHEt
Eid4ro/2. ©¥3I VKX, 9% —45mg/ H% TACE
MH A5 28 HEFE %S L7z, 2%, TACE BT
IZ PES o fliAs 146 HTh o 7225, ¥4 I ¥ KHFABETIZ
262 HTH Y, £ 4 20 A OEEHT 572 (P=0013, HR:055)
(B 7). BRI 2707225, BKEWT LI12, KT
HHT e (NF— KR 025), BHEATOMLF DCP ASEHE (=
100 mAU/mL) TH5HZ & (NF—FI 038) T, ¥¥ 3
YKPEHOBMENRECZ EBWLNIZRY), ZORRIE
BHIEFICE S 3 Y KFHOBEIZHFhn s b o L s
nrz:.

TACE 1%, YIBEABET T ¥ A BN OB D% L D
RS A BB IAT DN D IEHE TH L5, BRI, (HEKREM

RSB ERET BB AR S5 5. TACE 120 H DA @
RS REOE, WIEERENE, /a2 2 L wEfcER
ThHE, EYIVKPABTHERIIAKTH-72 (FR2).
DCP &, » AMIO EMT #5558 L, EELEBESEOM
kPR EELEEZEZLNTWEDY, E¥IVKIZLY
TACE #® DCP Al s s Z Lz k ), sl
SNIHEEA D 5.

7.8 b Y
Y43y KIZHEMTIE, SECHESMRZMHECER
WA, V5 7 2= 7% TACE O X 9 125 & I THiAY A
% S8 T BERICOEH T 5 &, JEEE N T D IE 5 R
MWK T CTH 5 DCP #DICHHIT A2 &1Ly, &



PGB A UGET A 2 EAVRENZ. HIZ, ¥y 3 v KB,
WhWBEAAFRGICRONS &) REERGO L)
v, 2 LC, MO CTHMMiZASEFITH Y, EHREEN LAY v
M H D, BIE, IR AT B &g LSRRIz <
OPDOLIAVHHLENEY, InHIHTAEESY I K
OB RMEEBRES XL, Bz ERE s s,

TACE & €% 3 ¥ K FHOBENCHE L T, %59 MHA
P amay v ARY Y A (2023456 A 16 H, #50), The
3" JSH International Liver Conference (2023 4£ 9 H 8 H, #)
B X OSKEFlER 4 2023 plenary session (2023 4E 11 A
12H, KA LY) THFELL.

X 3

1) Habu D, Shiomi S, Tamori A, Takeda T, Tanaka
T, Kubo S, Nishiguchi S. Role of vitamin K2 in the
development of hepatocellular carcinoma in women
with viral cirrhosis of the liver. JAMA 292: 358-361,
2004.

2) Kakizaki S, Sohara N, Sato K, Suzuki H, Yanagisawa
M, Nakajima H, Takagi H, Naganuma A, Otsuka T,
Takahashi H, et al. Preventive effects of vitamin K
on recurrent disease in patients with hepatocellular
carcinoma arising from hepatitis C viral infection. ]
Gastroenterol Hepatol. 22 : 518-522, 2007.

3)  Yoshiji H, Noguchi R, Toyohara M, Ikenaka Y, Kitade
M, Kaji K, Yamazaki M, Yamao ], Mitoro A, Sawai
M, et al. Combination of vitamin K2 and angiotensin-
converting enzyme inhibitor ameliorates cumulative
recurrence of hepatocellular carcinoma. J Hepatol. 51 :
315-321, 2009.

4) Ishizuka M, Kubota K, Shimoda M, Kita J, Kato M,
Park KH, Shiraki T. Effect of menatetrenone, a vitamin
K2 analog, on recurrence of hepatocellular carcinoma
after surgical resection: a prospective randomized
controlled trial. Anticancer Res. 32: 5415-5420, 2012.

5) Hotta N, Ayada M, Sato K, Ishikawa T, Okumura A,
Matsumoto E, Ohashi T, Kakumu S. Effect of vitamin
K2 on the recurrence in patients with hepatocellular
carcinoma. Hepatogastroenterology 54: 2073-2077,
2007.

6) Yoshida H, Shiratori Y, Kudo M, Shiina S, Mizuta T,
Kojiro M, Yamamoto K, Koike Y, Saito K, Koyanagi
N, et al. Effect of vitamin K2 on the recurrence of
hepatocellular carcinoma. Hepatology 54 : 532-540,
2011.

7) Wei G, Wang M, Hyslop T, Wang Z, Carr BL Vitamin

8)

9)

10)

11)

12)

13)

14)

15)

16)

K enhancement of sorafenib-mediated HCC cell growth
inhibition in vitro and in vivo. Int J Cancer 127 : 2949~
2958, 2010.

Carr BI, Wang Z, Wang M, Cavallini A, D'Alessandro
R, Refolo MG. c-Met-Akt pathway-mediated
enhancement of inhibitory c-Raf phosphorylation is
involved in vitamin K1 and sorafenib synergy on HCC
growth inhibition. Cancer Biol Ther 12: 531-538, 2011.
BAREE. ©5 3 v K OEFEEIERIEICH T 2RI
R, AL AT A 14 3541, 2014

Haruna Y, Hasegawa N, Imanaka K, Kawamoto S,
Inoue A. Clinical Impact of Vitamin K Dosing on
Sorafenib Treatment for Hepatocellular Carcinoma. J
Cancer 8: 1988-1994, 2017.

Haruna Y, Yakushijin T, Kawamoto S. Efficacy and
safety of sorafenib plus vitamin K treatment for
hepatocellular carcinoma: A phase II, randomized
study. Cancer Med 10: 914-922, 2021.

Murata K, Sakamoto A. Impairment of -clathrin-
mediated endocytosis via cytoskeletal change by
in HepG2

cells: a possible mechanism of des-gamma-carboxy

epithelial to fibroblastoid conversion
prothrombin production in hepatocellular carcinoma.
Int J Oncol. 33: 1149-1155, 2008.

Murata K, Suzuki H, Okano H, Oyamada T, Yasuda Y,
Sakamoto A. Hypoxia-induced des-gamma-carboxy
prothrombin production in hepatocellular carcinoma.
Int J Oncol. 36: 161-170, 2010.

Suzuki M, Shiraha H, Fujikawa T, Takaoka N, Ueda N,
Nakanishi Y, Koike K, Takaki A, Shiratori Y. Des-y
—-carboxy prothrombin is a potential autologous growth
factor for hepatocellular carcinoma. ] Biol Chem. 280 :
6409-6415, 2005.

Zhang YS, Chu JH, Cui SX, Song ZY, Qu X]J. Des-
gamma-carboxy prothrombin (DCP) as a potential
autologous growth factor for the development of
hepatocellular carcinoma. Cell Physiol Biochem. 34:
903-915, 2014.

Fujikawa T, Shiraha H, Ueda N, Takaoka N, Nakanishi
Y, Matsuo N, Tanaka S, Nishina S, Suzuki M, Takaki
A, et al. Des—gamma-carboxyl prothrombin-promoted
vascular endothelial cell proliferation and migration. J
Biol Chem. 282 : 8741-8748, 2007.

Gao FJ, Cut SX, Chen MH, Cheng YN, Sun LR, Ward
SG, Kokudo N, Tang W, Qu X]J. Des-gamma-carboxy
prothrombin increases the expression of angiogenic

factors in human hepatocellular carcinoma cells. Life



10

18)

19)

20)

Sci. 83: 815-820, 2008.

Wang SB, Cheng YN, Cui SX, Zhong JL, Ward SG,
Sun LR, Chen MH, Kokudo N, Tang W, Qu XJ. Des-
gamma-carboxy prothrombin stimulates human
vascular endothelial cell growth and migration. Clin
Exp Metastasis. 26 : 469-477, 2009.

Ma M, Qu X]J, Mu GY, Chen MH, Cheng YN, Kokudo
N, Tang W, Cui SX. Vitamin K2 inhibits the growth of
hepatocellular carcinoma via decrease of des-gamma-
carboxy prothrombin. Chemotherapy 55: 28-35, 2009.
HARNFE A SRS A 74~ SEWFRET VT
R 41208, 2023



