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Figure 3 Changes in parameters in relation to period of adefovir dipivoxil (ADF) treatment. (a) Phosphate. (b) Uric acid. (c)
Creatinine. (d) Estimated glomerular filtration rate (eGFR). *P < 0.05 as compared with beginning of treatment. [__], group A;

[_], group B.

the present data is not enough to conclude that decrease
of uric acid and eGFR is an earlier event. It is needed to
confirm whether it is right or not by analyzing large
number of subjects or by another validation study. In
group B in the present study, decrease of eGFR was
found but decrease of phosphate was not found. It
should be noted that some patients in group B showed
elevated Cr or decreased eGFR. Careful follow-up exami-
nations are needed for such patients to check for
emergence of hypophosphatemia in the near future. In
addition, kidney stones or urinary crystals with occult
hematuria were noted in a considerable number of our
patients, which was considered to be caused by increases
in various substances in urine caused by a disturbance of
reabsorption in the proximal tubules. Screening of urine
in patients treated with ADF may be also important.

© 2013 The Japan Society of Hepatology
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Creatinine (mg/di) 0.99 1.09 119 1.29 134 1.34
eGFR (mUmin/1.73 m?) 66.2 59.8 53.0 48.6 48.1 46.1
Phosphate (mg/dl) 3.2 3 2.9 2.7 2.6 22
Uric acid (mg/dl) 4.2 6.5 5.8 5.7 5.5 5.0

Figure 4 Changes in phosphate, creatinine, estimated glo-
merular filtration rate (eGFR) and uric acid in group A.
Percentages obtained at the beginning of treatment were con-
sidered to be 100% and changes in those values are shown.
~e-, creatinine; -=-, eGFR; —e—, phosphate; -+, uric acid.
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In conclusion, hypophosphatemia occurred in 35%

of the patients under long-term treatment with ADF.
Although it was not possible to predict the decrease in
phosphate before ADF therapy, decreases in uric acid
and eGFR may be the early events relating to low
phosphatemia. Additional studies are needed to clarify
whether these phenomena precede low phosphatemia.
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Three cases of serious hepatitis due to the enhancement
of hepatitis B virus replication induced by treatment with rituximab
_Verification of the Japanese guideline for prevention of inmunosuppressive therapy
or chemotherapy-induced reactivation of hepatitis B virus infection-
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Summary

We had experienced three cases of serious hepatitis due to the enhancement of hepatitis B virus (HBV)
replication induced by rituximab treatment (anti-CD20 monoclonal antibody) for malignant lymphoma, Two
cases were HBV reactivation from patients with HBs antigen negative (de novo HBV hepatitis}, and one
case was the enhancement of HBV from a patient with HBs antigen positive. Among them, two cases were
died. However, all of the patients were treated with nucleotide analogues. In 2009, the Japanese
guideline for prevention of immunosuppressive therapy or chemotherapy-induced reactivation of hepatitis B
virus infection was presented. Two of our cases were treated in conformity to the guideline, however, we
could not prevent serious hepatitis with HBV enhancement. The guideline should be discussed in a timely
manner to establish a safer treatment for patients taking rituximab who are infected with HBV.

Key Words : hepatitis B virus, de novo HBV hepatitis, rituximab
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BEAERE © 1988 A TRBIEEFE

RIERE : & B

BWE B oNEERICH L, 20044 7LD
rituximab + etoposide 1T (rituximab 3, 600 mg, etoposide
1,400 mg, #BFE5E). 63— ABHWTHDIALY
FHEREED Y . 2 OBHBsHRE:, HBV-DNAS.7
LGE/ml (TMA#) &, HBVERHIEEASA Sz, HBs
MEGEER, lamivudine 100 mg/dayi% 5 L 2- A5 FE8HE
BHEL, MR Sh AR L.

ABEEEBLAE ¢ IR37.4C, ME112/62 mmHg, KA
58[l/5 - ¥, BEREW, MEEL BEEEREREED
b, NI &R AR Lo

ABREBRERR  BY YN E YD ER, AST - ALT
O LANEHT, PT3B.8% LIETH h. FTHEEDE
TAA G/ (Tablel)o BEFSR Y £ VA (HBV)
< — % —ik, HBsHuUEBME, HBV-DNAKE, HBeHUH

Table1. Laboratory data on admission of 3 cases

Casa l Case 2 Case 3
Hematology
Hemoglobin 10.3 gidl 14.7 g/l 134 gidl
RBC 332 x10¥mms 446 X10¥mm? 396 %10mm?
Hematoerit 288% 404 % 380%
WBC 3500 fmm? 11400 fam? 4300 fmm®
stab 4% 25%
seg 31% 62% 62%
lymphocyle 8.0% 50% 34.1%
CD3 Not done % 2%
CD1g 0% 0% wBH
Platelet 8.1 x10¥mm? 12.8 x10¥/mm? 16.3 x10/mm?
Conglation
Prothrombin time 31L7% 389% 768%
Hepaplastin test 20.8% 289%
APIT 34.7 sec 47.0 sec
Blood chomintry
T. Bilirubin 26,0 mg/di 23.4 mp/d} 1.0 mgidl
D. Bilirubin 17.8 mgidi 15.8 mg/dt 0.2 mg/dl
AST 519 1UA 85101 €68 101
Al 308104 H71UA 8301U1
y»GTP 148104 80107 86 1UN
Perritin 13387 pg/ml 2649 pgfml 1149 pg/ml
NHs 26 pg/dl 101 pg/dl 44 pgrdl
Soluble 1L+2 receptor 1669 Ufml 1284 U/l 820 U/ml
G 772 mg/dl 712 mg/dl 872 mp/dl
Hepatitis virus markers
HBs Ag () 11671 TW0/ml (4121 10Mml () 21480 1U/ml
HBe Ag 19} 0] [©]
HBo Ab 9} [$] ©
AntiHBe (x 1) [0 O ()
(x 200 &) &) [¢]
HBs Ab (2] © ©
HBV-DNA (amplicore) (amplicore)  (real time PCR}
6.9 LogCiml 4.6 LogC/ml 7.6 LogClml
HBY precore mutation ) ) [}
HBY genotype C C B
HBY YMDD lamivudioe mutation © © ©
Auli-HCV 0] 8] 9
HCV-RNA o) © )

Bk, HBehUfAReH:, HBsHAKHTH o7,

ABERAR  ABE & D AR L T v /zlamivudine
100 mg/dayDIE 5285 L, ABRIDRA7FO L F3
WARE: (methylprednisolone 1, 000 mg/day 3 Hi#l) %
Fith L7z HBV-DNAR XA ENTH o 1A%, AR
%5 9H H 30T OREB X U E D FEIE % &5k
L, EHEMIFA4 (ate onset hepatic failure; LOHF)
LR LIz TOHG BT IS LA A5EST
L, ARBEAHEHIETLE Figl).
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Fig. 1. Clinical course and hepatitis B virus (HBV) markers
of case 1.
Before the treatment of riluximab, HBs antigen was
negative, HBs antibody and HBc antibody were posi-
tive. However, after the treatment of rituximab, those
antigen and antibodies were converted. The liver fail-
ure was progressed nevertheless of the treatment with
lamivudine, and the patient had died at 47 days after
admission. '

fEH 2

BO# 478 B

E A BRR

BEAEES - 208kl FUEMB (FEEARED)

RIRE -8, BB EHE

BUREE © 19974F X ) 19904 (2 Tl ) > 73
#f LCIEEE Chigh dose CHOP##H: (cyclophosphamide
2,200 mg, vincristine 2 mg, adriacin 50 mg, prednisolone
100 mg, #f%5-8&) %37 23— AMfT. 20045 AE
) SEESICR L Triteximabi% 5 2 B2 L 220
20054F 9 A O MTEHE CHBsHUERBE, HBV-DNA 4.4
LogC/mITHBYVF v ) 7 CH o209 5 & D lami-
vudine 100 mg/dayf%5-Fi2h L DLk SR L7c. £
%11A (Crituximab® B S- LA L 25, 200648 2 F14
HALTES., HBV-DNARORN (8. 7LogC/m) &Y,
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HBVIZ X 5 [FEEE & 287 Ladefovir 10 mg/day % 387
L7ze SHIZAT T4 ROV AHEE: (methylprednisolone
1,000 mg/day 3 HIH]) ZBAEAL 7248, FFEREEL,
LRSI NAR LA

ABREEBLE © K36, 7C, MA100/54 mmHg, BRiA
7E/ 4y - B, BEEWH, REEE BREEEED
h, NI x| L

ABREFREN R PT3B 9% LETL, RY U VY
V1323, 4 mg/dl& B CH o7 (Tablel)o HBV-DNA
4.6 LogC/ml, HBediE&HE, HBehi{KBHETH o720

ABE KR ¢ ABETE b lamivudine, adefovir, A5 1
4 FR:E5 2885 L7z HBV-DNA 3.8 LogC/mi& 4
L7za%, PTOWE L {, RY) VYV EDBHEI RS
L7ze BRSSO pPb O TIFTFEEIRIEETS Z
ELRKIBART L, A higs &6 L THI6MH
Hiz3lo Lz (Fig.2),

WEstg ] {4 nd. M6 kb sl

was  fed, v ) Rl ad

¥iBeAn (28 EHIEY s od, Bk

WOVENA | et “% [EREE T Y TP a8
fepliceny

Fig. 2. Clinical course and hepatitis B virus (HBV) markers
of case 2.
The patient was HBV carrier, and he was treated with
lamivudine before the second course of rituximab treat-
ment. However, after the treatment with rituximab,
HBV-DNA was dramatically increased, and induced
liver failure. The combined therapy with lamivudine
and adefovir could not improve the liver function, and
the patient had died at 16 days after admission.

i 3
A% 5% Bt
BEAEEE : fRtssR L
RIEE & BH%
BUAE Bk oSS L T20104E 3 AR-CHOP

R (rituximab 660 mg, cyclophosphamide 1, 250 mg,
adriacin 86 mg, vincristine 2mg, prednisone 100 mg,

BI5R) %Bh. HBAHEBE T o 7272 H20104
5 A & ¥ lamivadine 100 mg/day % %41, R-CHOPK
ERT LHEGT CREEREL L. 20% EHMicE
BEIEE L T 7ze 20124 2 A29H OHBV-DNA<Z. 1
LogC/mi& [58E L, F4E5 H30H ICHBSHUR b 5%z,

HBV-DNA 8.4 LogC/ml& L 72720 %# % #fiNs
# L 720 Entecavir 1 mg/dayPIfR % BIZAL 7245, 6 H25
H ORI CAST, ALTO LERAA LSRN ABE L,

ABEHEBLE ¢ 1ki836. 2C, MFE114/60 mmHg, AR
T2[ /4y - B, ERGEW, HMEEY BRGEEED
h, IMT-EEELL

ABRBREFR PT76.8% L BEMKT. YUY
Y, ALTO ER5 Y, FEREBEERAL LML (Table
1)o HBsHUEGTE, HBV-DNA 7.6 LogC/ml, HBehL
BEBLUBMITE b ICEETCH -7,

ABEEEB  ABTkentecavir 1 mg/dayPiR % fk i
L, HBV-DNAIXETEMCH o5, B r
OLEF, PTORTHEEAIEREL, ABRSBIEELD
A7 A4 FrOVAFEE (methylprednisolone 1, 000 mg/
day 3 HRHl, PLBEEIR) 2B L. €0k #Y)Y
WEVEDOET, PTOWENA SN, HBV-DNAKIL
BAETL, AFud FRIEGS FEEHE 2
o, #EL3HHIER LA (Fig. 3).
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Fig. 3. Clinical course and hepatitis B virus (HBV) markers
of case 3.
Before the treatment of rituximab, only the HBc¢ anti-
body was positive. Moreover, the patient was treated
with lamivadine at the time of treatment with rituxi-
mab, and continued lamivudine administration one
year after the treatment with rituximab. However, de
novo HBV hepatilis had occurred, and the patient
needed the treatment of entecavir with steroids.
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E

HBVIZ AR 12 e 2, % iTcceDNA (covalently
closed circular DNA) #JBBEL L CHERBEL LT A =

EBMSN TN B9, GUEHIHHRE P LS REIC &
AREWEIZ LD, HBV cceDNAD HmRNADEE %
L THBVASHIRE§ 2 A5 dH 59, HBVH B O
AT, FRICHBSHLUE RSB A HBs IR § 2 ER 2 HBV
BEEAE VI, EH 1 L SIIBHEEETH S, Yeo
5131930 OUBsHUR G ) > S EESIIM T 5
EHLEREC, 4% DERFHBVERFIZ X 5 F45&
ERELZERELTBHY, HuibidUBsHEBREE
) osfE24450 i £ B b SR % 1T L ¢, HBVE
WAL A% % 86 (3.3%) D, 8Hl4s
THBcHifEd 5 WV ITHBSTLIRGHE Ch o A L HE L T
WA, SEAE, 8 irituximabll 2 H T ABRI B4
DR ERE MBI R > Tw b, $FICHBsHI Rk
BT 2 7 H5End,

Oz, HBVH v 1) 7 HBcHi & & 5 W IXHBsH
RIS EMY B E L, rtuximabZ 59
AHEIIE, HBVICH T AER Y o 75 o nE
EHETERETH D, RIBTII2009E 1 [EEHE
BUFFRHLC & 2 RuEingl - fbEEic & b %2 ) BEF
RRTRHA ¥ I 4 2 JOPPRR S iz, HBsIR IS
12309 5 BN - LSRR Y F s 0T
Bit%5 247\, HBsHUREEM:C b HBciifkd % v211HBs
PSRRI, B LHE, {b3RETs X UbER
BRTHRIA R LS 1 EMOHBV-DNAE=2 Y
T %419 T Lo HBV-DNADEFERAL U 7z By 5 Gl %o A
L7 T 7 ORSHENLETHE Z ERRER
TWb,

PR L7z SEFOBMBE L RKITRT (Table2)o FEH
HIAA B4 VIRRATOERNCH Y, LEEHBsHK
P B & OUBVRFHEIb O b 4 {, DB
X IR O E SR 2 HBY-DNAD & = ¥ 1) ¥ AT
bivCnhdroi, TO, BE7 Fa 7k i58
BLZ LG TCERP-oREBEREEL OGNS,
rituximabf# 8 [CHBsHu /KI5 ¢ o T BHBVEE
LZRT MRS 2 o b %, BEEHTT 2 EME
N RIRT B LENH B,

EH 2 I HEBVY v ) 7 OB ¢, UBsHLE G T
H oz 2 7 — N HOrituximabB#AH], ALTIEFE®
RAED & lamivudineD PR G E B o 2212 d i
H 53, HBV-DNADHHI L, BT L. RERT

Table 2. Clinical features of 3 cases with serious hepatitis B
afler administration of rituximab

BEIUBVRE Wfié

Ao
HBs  HBc HBY  Peaki#
Ag. Ab, Ab, -DNA T.B#, PT

HB7Ing B8 HBVEERL
B OFEE

ﬁm!g O ¢ kB 264 358 %Lrizﬁ&w Er= HBVE=A—LL

BRFFOSRMaE
Rituximabift 2h
20044 BasaiR3r A
EFH2 +) () () 56 234 389 ALTERE R REMGRILATOT
11E B Rituximab$t STULPHRECTLE
Bt A #ik
200645 HBVESS—F5EE
#HI (O ¢ O 37 640 AITERE  B& 120B537VVAKHY
R B Rituximabi% 5 i1
BMatkor A HBVES4—T5ed
20124 Ry BREOBRTF
NYREDBETRG

HAMEFAAE RS 20004 &5 rituximabiz &

MR 7 a2 s L d b b Y, HBVE
WML LAEEE LT, lamivedineHE#R O B
DWTHEH~NAE TS, YIDD, YVDDOTFHERIIH
Hahihoie Fi, BEDlamivudine AR S
T bF 2, REER Olamivadined I i i
zPE LD, ARlgER BicgiohTisy, ]
EENPHUBVHHORE TR RWEEZ LN,

AIEGS A K74 YRFTOEFCH Y, KEL
121 7 — v B OrituximabBI 2R {2 lamivudine® F 5%
HABECH o b EL DN, LL, Shld
12— )VH CIZHBV-DNAD FH A ST vy,

—VEORERIITS PSS Y RBIET
lamivudine® 3% 5. STzl b »2h 53, HBVE
WHIZ X AEENRZSEL, B LA 2D &I,
HBVX ¥ TOBEIEZNA4 Fo 4 Y iZifo1C, #%
W7 a s 2 PHRS LCOHBVERRIC & 5 EENF
%, WRLEERTEBVEANSS I LERLT
Z, T B 5 % rituximabiG R AT O E OB 5

, BRET A2 NENH B, AEFICB OISR
E‘Ez il OHBV-DNAE 134. 4 LogC/ml & WEIMIRHE T H
%o Lamivudinet¥ 5 % X 1 B { %47 L CHBV-DNA%
X LIIET S ¥ B irituximabi® 5 £ 47218, HBVE
W2 P CELTREITETCX v, 4%
RituximabiBED =D, BR7 Fu 7/ CLroffEE ¢
HBV-DNAZ FIF 5 LENH 5D, 4% 5ITEH
BPERLUCHEHTALEFH 5,

FEW) 3 13 F i DEFC, R-CHOPF T, HBs
MEBYETCH - 2R EO 7 Olamivudine® FRHIR & &
T H4 K94 V2o TR-CHOPHEK T 12
# A # ¥ Clamivudinedt 5 % #8#% L 22 2%, HBsHUR[E
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EfES L Witk ek, 20O, HBVOE
WHHEALZ s L2, Laura® I3HBsHU B BaE:, HBsHi{K
W, OB oEREY Y ERERLHLT
rituximab¥ 5- tElamivudine®t 5 %124 B #ik5 U A5,
AIED] & FICHBVEEEL 2 R LR 2 RE LT
WA, RER L HEFNT E DI, rituximabf 5B D
BER7 o7 PSR cidhvwod, TL88
T U SRR T R12 BOBHETRKLERL 0D,
HAFGTA v OHETHBBECEHONAEREELZD
NBo —FTHREM & FEFIVFILYS, lamivudine
TFRICA 1 BOZEHYZHBV-DNADE = ¥ — 5 &
NTHELT, HEHIEN 2 L PIFEEEE Y
bhoTWiz, BBR7Fa 7o/ HE &L FhEizonT
I, FEEMREORMARLBBRZETILEILN
%o

4 thrituximab®BIBIEK L RS OB L Y,
HBVIC & 2 BIEFREIPHIMS 5 L E 2 b, KR
HTIE, B s U CrituximabZ 85 L, HBY
LDV AEEFETHELLS
PHIDWCHER L. SBELIEALTERL, RE
PO - LB 2 b 2 I BRFRHHEN L K54~
ZoWTC, LYReRrFEERD THIEL T { LB
BhHbELEZLND,
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Lipid profile is associated with the incidence of
cognitive dysfunction in viral cirrhotic patients:

A data-mining analysis

Eitaro Taniguchi,” Takumi Kawaguchi,’? Masahiro Sakata," Minoru Itou,' Tetsuharu Oriishi'
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Aim: Cognitive dysfunction (CD) is frequently observed in
cirrhotic patients. However, the biochemical profiles associ-
ated with CD remain unclear. We investigated the biochemical
profiles associated with the incidence of CD in cirrhotic
patients by using multivariate analyses, including a decision-
tree algorithm.

Methods: In this study, 27 viral cirrhotic patients were
enrolled. All subjects underwent neuropsychiatric tests; two
or more abnormal results were defined as CD. A logistic
regression model was used for multivariate stepwise analysis.
A decision-tree algorithm was constructed, and the categori-
cal differences based on the decision-tree model were ana-
lyzed by y*tests.

Results: Multivariate stepwise analysis showed the levels of
total bilirubin, triglycerides and free fatty acids (FFA) as inde-
pendent bioparameters associated with the incidence of CD
in cirrhotic patients. The decision-tree algorithm showed that

among patients with FFA of 514 mEq/L or more, 77.8% had CD.
Meanwhile, among patients with FFA of less than 514 mEq/L
and triglycerides of 106 mg/dL or more, 20.0% had CD. The
sensitivity, specificity and accuracy for the incidence of
CD using the lipid profile (FFA >514 mEg/L or triglycerides
<106 mg/dL) were 85.7% (12/14), 61.5% (8/13) and 74.1% (20/
27), respectively.

Conclusion: The levels of total bilirubin, FFA and triglycer-
ides are independently associated with the incidence of CD
in cirrhotic patients. In addition, a decision-tree algorithm
revealed that FFA of more than 514 mEq/L or triglycerides of
less than 106 mg/dL is a profile associated with the incidence
of CD. Thus, this lipid profile could be a possible screening
bioparameter for CD in cirrhotic patients.

Key words: decision-tree algorithm, fatty acid, minimal
hepatic encephalopathy, neuropsychiatric test

INTRODUCTION

IRRHOSIS IS FREQUENTLY accompanied by
various complications, including esophageal varices
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and hepatocellular carcinoma.? Cognitive dysfunction
(CD) is another frequent complication in patients with
chronic liver disease and is known as minimal hepatic
encephalopathy or subclinical hepatic encephalopa-
thy.>* CD predicts the development of hepatic encepha-
lopathy and poor prognosis.>® Moreover, CD itself
is associated with impaired health-related quality of
life’ and serious social issues such as falls and motor
vehicle accidents.'®'¢ Therefore, CD is one of the critical
complications of chronic liver disease.

Because bacterial overgrowth in the intestine and
delayed gastrointestinal transit time are associated
with the development of CD,"” ammonia and pro-
inflammatory cytokines derived from enteric bacterial
flora are thought to be pathogenic factors of CD. In fact,
treatment with gut-specific agents such as lactulose
and rifaximin can improve CD in cirrhotic patients.'s-*2

© 2012 The Japan Society of Hepatology
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However, CD is not always correlated with the severity
of liver disease, blood levels of ammonia or inflamma-
tion.® CD can also be caused by malnutrition, cere-
brovascular disease secondary to diabetes mellitus
and psychoactive agents.*'*?*** These previous reports
suggest that complicated interactions between various
factors underlie the development of CD in cirrthotic
patients.

Data-mining analysis is a set of statistical techniques
used to reveal complex interactions within a dataset.*2¢
A decision-tree algorithm is an exploratory data-mining
analysis technique that is a series of rules for classifica-
tion by identifying priorities.?® This is a quantitative
systematic approach that allows clinicians to maximize
the net benefit to patients.” Decision-tree algorithms are
now clinically applied to predict the following issues:
response to interferon treatment of hepatitis C virus
(HCV);*® severity of hepatic fibrosis;*® progression of
hepatocellular carcinoma;* safety of hepatic resection;*
outcome of patients with acute liver failure;*’ and
dietary factors for normalizing serum alanine ami-
notransferase levels in patients with HCV infection.?®

The aim of this study is to investigate the profiles
associated with the incidence of CD by using multivari-
ate analyses, including the decision-tree algorithm in
cirrhotic patients.

METHODS

Subjects

IRRHOTIC PATIENTS WHO were followed up at

Kurume University Hospital were enrolled in this
study. The inclusion criteria were viral liver cirrhosis,
aged less than 70 year and able to undergo neuropsy-
chiatric (NP) tests. The exclusion criteria were a history
of overt hepatic encephalopathy and treatment for tran-
sjugular intrahepatic portosystemic shunt or esophago-
gastric varices. Finally, 27 subjects were enrolled in this
study.

Informed consent was obtained from all the subjects.
This study protocol conformed to the ethical guidelines
of the 1975 Declaration of Helsinki, as reflected in prior
approval by the Ethics Committee of the Kurume Uni-
versity School of Medicine. None of the participants was
institutionalized.

NP tests and definition of CD

The subjects underwent NP tests, including the block
design test, digit symbol test, and number connection

Cognition-related lipid profile in liver cirthosis 419

tests A and B. Patients with two or more abnormal
results in these tests were defined as having CD, as
described previously.*

Measurement of biochemical parameters

Venous blood samples were collected in the morning
after overnight fasting. Biochemical parameters were
measured by conventional clinical methods (Depart-
ment of Clinical Laboratory, Kurume University
Hospital), as described previously.****

Statistical analysis

Data are expressed as mean + standard deviation. Non-
parametric multiple comparisons were made by the
Mann-~Whitney U-test. Categorical comparisons were
made by Fisher’s exact test. A logistic regression model
was used for multivariate stepwise analysis. A decision-
tree algorithm was constructed, and the categorical dif-
ferences in the decision-tree model were analyzed by
x>-tests, as described previously.?>? The level of statisti-
cal significance was set at P < 0.05.

RESULTS

Analysis of bioparameters associated
with CD

HE CHARACTERISTICS OF patients with and
without CD are shown in Table 1. Univariate analy-
sis revealed no significant differences between cirrhotic
patients with and without CD in age, sex or Child-Pugh
grade. No significant differences were observed between
patients with and without CD in biochemical param-
eters such as the ammonia level, branched-chain amino
acid/tyrosine ratio, zinc level or Homeostasis Model of
Assessment — Insulin Resistance (HOMA-IR) value. In
addition, fasting glucose and HOMA-IR were not signifi-
cantly different between CD and non-CD patients with
fasting glucose of less than 140 mg/dL (P=0.9096 in
fasting glucose and P = 0.7055 in HOMA-IR).
Multivariate stepwise analysis identified the levels of
total bilirubin, triglycerides and free fatty acids (FFA) as
independent bioparameters associated with the inci-
dence of CD (Table 2).

Decision-tree algorithm for CD

The decision-tree algorithm showed that all the subjects
were classifiable into three groups on the basis of
two variables (Fig. 1). FFA was selected as the initial
split variable with a cut-off value of 514 mEq/L. Among
the nine patients with FFA of 514 mEq/L or more, seven

© 2012 The Japan Society of Hepatology

-503 -



420 E. Taniguchi et al.

Table 1 Characteristics of all subjects

Hepatology Research 2013; 43: 418-424

n
Age
Sex (F/M)

Child-Pugh (A/B/C)
Aspartate aminotransferase (U/L)
Alanine aminotransferase (U/L)

Alkaline phosphatase (U/L)
v-Glutamyltransferase (U/L)
Total bilirubin (mg/dL)

Albumin (g/dL)

Prothrombin time (%)

Ammonia (ug/dL)

Fasting glucose (mg/dL)

Hemoglobin Alc (%)

Fasting immunoreactive insulin (uU/mL)

HOMA-IR

Total cholesterol (mg/dL)

Triglyceride (mg/dL)

Free fatty acids (mEq/L)

Iron (pg/dL)

Ferritin (ng/mL)

Zinc (pug/dL)

Branched-chain amino acids/tyrosine ratio

CD No CD P value
14 13
59.8+8.0 62.8+6.1 N.S.
5/9 7/6 NS.
12/2/0 7/5/1 N.S.
68.81+27.4 6341247 N.S.
73.1+74.8 56.0+29.8 N.S.
416.0+400.2 366.6 £187.6 N.S.
87.2+128.5 56.2+39.6 N.S.
1.11+0.49 1.53+0.83 N.S.
3.46+£0.41 3.321+0.76 N.S.
86.41+10.2 74.5%+17.3 N.S.
59.2+25.2 58.1+31.9 N.S.
136.4 £ 60.1 127.8 £56.4 N.S.
58+1.9 56+1.3 N.S.
16.8+14.0 13.9£6.8 N.S.
6.20+x7.41 492 +5.07 N.S.
157.2+31.3 152.5+29.7 N.S.
96.6 £33.9 116.4+47.2 N.S.
567.9 £272.9 453.5+229.1 N.S.
274.8 £ 560.0 160.4 +G63.0 N.S.
194.6 £248.3 129.5+115.5 N.S.
63.6+9.7 59.8+22.0 N.S.
3.54+1.26 3.54 £1.60 N.S.

Data are expressed number of mean + standard deviation.

CD, cognitive dysfunction; HOMA-IR, Homeostasis Model of Assessment — Insulin Resistance; N.S., not significant.

(77.8%) had CD. Meanwhile, among the 18 patients
with FFA of less than 514 mEq/L, seven (38.9%) had
CD.

Triglycerides were selected as the second split variable
with a cut-off value of 106 mg/dL. Among patients with
FFA of less than 514 mEq/L, five patients (62.5%) had

Table 2 Logistic regression analysis for CD

OR 95% CI P-value
Total bilirubin 0.002 5.708e-7-0.154 <0.05
Triglyceride 0.889 0.748-0.964 <0.05
Fee fatty acids 1.015 1.004-1.037 <0.05
Total cholesterol 1.119 1.024-1.323 N.S.
HOMA-IR 2.053 0.889-7.631 N.S.
Zinc 0.915 0.784-1.010 N.S.
Fasting glucose 1.033 0.989-1.102 N.S.
Ammonia 1.063 0.964-1.186 N.S.

CD, cognitive dysfunction; CI, confidence interval; HOMA-IR,
Homeostasis Model of Assessment - Insulin Resistance; N.S., not
significant; OR, odds ratio.

© 2012 The Japan Society of Hepatology
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O 62.5% @ 20.0%

Figure 1 Decision-tree algorithm for cognitive dysfunction
(CD). The subjects were classified according to the indicated
cut-off values of the variables. The pie graphs indicate the
percentage of CD (black)/no CD (white) in each group. FFA;
free fatty acids.
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Table 3 Biochemical profiles and the incidence of CD

CD No CD

FFA 2514 mEq/L or triglyceride <106 mg/dL 12 5
FFA <514 mEq/L and triglyceride 2106 mg/dL. 2 8

CD, cognitive dysfunction; FFA, free fatty acids.

CD among the eight patients with triglycerides of less
than 106 mg/dL, while two patients (20.0%) had CD
among the 10 patients with triglycerides of 106 mg/dL
or more.

The distribution of CD differed significantly between
the groups (P = 0.0325).

Categorical differences according to
the decision-tree algorithm for CD

According to the results of the decision-tree algorithm,
all subjects were classified into two groups: one group
with FFA of 514 mEq/L or more or triglycerides of less
than 106 mg/dL (n = 17), and another group with FFA
of less than 514 mEq/L and triglycerides of 106 mg/dL
or more (n=10). The distribution of CD was signifi-
cantly different between the groups (P=0.0183)
(Table 3). The sensitivity, specificity and accuracy
using the cut-off values of FFA and triglycerides were
85.7% (12/14), 61.5% (8/13) and 74.1% (20/27),
respectively.

DISCUSSION

HE RESULTS OF this study show that FFA and trig-
lycerides were independent risk factors for CD in
cirrhotic patients. Furthermore, data-mining analysis
revealed that FFA of more than 514 mEq/L or triglycer-
ides of less than 106 mg/dL is a profile associated with
the incidence of CD in cirrhotic patients.
Hyperammonemia and inflammation are known to
occur in the pathogenesis of CD in cirthotic patients.*>-**
However, CD is not always correlated with the severity
of liver disease, blood levels of ammonia or inflamma-
tion,® suggesting the presence of other pathogenic
factors. In this study, we demonstrated that FFA and
triglycerides are associated with the incidence of CD in
cirthotic patients. Although higher serum FFA levels and
lower serum triglyceride levels can be thought to reflect
hepatic insufficiency, serum albumin levels and blood
ammonia were not identified as risk factors for CD in
this study. Moreover, FFA and triglycerides were identi-
fied as independent risk factors. Although the precise

Cognition-telated lipid profile in liver cirthosis 421

causal relationship between these factors and CD
remains unclear, FFA and triglycerides vary with starva-
tion and meal uptake. Malnutrition is associated with
CD,* and eating breakfast is known to improve CD in
cirthotic patients.® Taken together, changes in lipid
metabolism caused by starvation or meal uptake may
pleiotropically affect the development of CD in cirrhotic
patients.

Data-mining analysis provided FFA of more than
514 mEq/L as the initial classification, suggesting that
FFA is the most closely related factor to the incidence of
CD in cirrhotic patients. Although the relationship
between FFA and CD is unclear, there are some possible
explanations. Serum albumin is a carrier protein for
various substances, including FFA and tryptophan.***!
An increase in FFA-albumin binding results in the
dissociation of tryptophan from albumin and a sub-
sequent increase in serum-free tryptophan levels.*'-*?
Tryptophan can be transported into the brain
across the blood-brain barrier and converted to 5-
hydroxytryptamine, which is a neurotransmitter known
to be associated with hepatic encephalopathy*** as well
as cognitive function.*®

In patients with FFA of less than 514 mEq/L, triglyc-
erides of less than 106 mg/dL was identified as the
secondary classification. Contrary to our results, hyper-
triglyceridemia is a previously established risk factor
for CD.**® Although the reason for this discrepancy
remains unclear, it can be speculated that hypertriglyc-
eridemia may cause CD via the micro-impairment of
cerebrovascular circulation.”” Meanwhile, triglycerides,
particularly medium-chain triglycerides, are structured
lipids and good sources of energy in the brain.*
In fact, patients with hypotriglyceridemia develop
complications such as neurological manifestations
with structural changes in the nerves.”'*? Moreover,
treatment with medium-chain triglycerides is reported
to improve cognitive functioning in older adults
with memory disorders.”® Thus, lower FFA levels
may cause CD via structural or functional nerve
impairment.

Cognitive dysfunction occurs in up to 80% of
patients at any stage of chronic liver disease* and is
related not only to poor prognosis® but also to social
issues, including falls and motor vehicle acci-
dents 101314163356 Although NP tests are reliable tools
for diagnosing CD in cirthotic patients,®’ they are
time-consuming (~30 min) and are affected by the edu-
cational status. Both electroencephalogram and critical
flicker frequency are rapid tests for diagnosing CD.
However, these tests require a trained personnel and

© 2012 The Japan Society of Hepatology
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specialized equipment.®*® Therefore, a simple screening
tool for CD is required for patients with chronic liver
disease. In this study, we demonstrated that the lipid
profile of FFA of more than 514 mEq/L or triglycerides
of less than 106 mg/dL is associated with the incidence
of CD with high sensitivity. Because evaluating serum
FFA and triglyceride levels are simple objective assess-
ments, further studies will focus on the significance of
serum FFA and triglyceride levels as a screening biopa-
rameter set for the presence of CD in patients with
chronic liver disease.

The limitation of this study would be related to
inclusion criteria. Contrary to expectation, a lower
level of total bilirubin was identified as a risk factor. In
this study, only the cirthotic patients with no incidence
of overt hepatic encephalopathy were enrolled.
Because overt hepatic encephalopathy is generally
seen in patients with decompensated cirrhosis or liver
failure, the odds ratio of total bilirubin may be influ-
enced by inclusion criteria. CD is also seen in cirrthotic
patients with the treatment for overt hepatic encepha-
lopathy; these patients should be included in further
study.

In conclusion, the results of this study show that the
serum levels of FFA and triglycerides are independently
associated with the incidence of CD in cirrhotic patients.
In addition, data-mining analysis revealed that FFA
of more than 514 mEq/L or triglycerides of less than
106 mg/dL is a profile associated with the incidence of
CD in cirrhotic patients. Thus, the lipid profile could be
involved in the development of CD and could be con-
sidered as a possible screening bioparameter for CD in
cirrhotic patients.
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Abstract

Background: Sorafenib, an oral multikinase inhibitor, was
approved for the treatment of advanced hepatocellular car-
cinoma (HCC), but has not been adequately evaluated for
safety and effectiveness in Japanese patients with advanced
HCC. Aims: The purpose of this study was to prospectively
assess the efficacy, safety, and risk factors for survival in pa-
tients with advanced HCC treated with sorafenib. Methods:
Between May 2009 and December 2010, 96 Japanese pa-
tients with advanced HCC (76 male, 20 female, mean age:
704 years) were treated with sorafenib. Eighty-eight pa-
tients had Child-Pugh class A, and 8 patients had Child-Pugh
class B liver cirrhosis. Barcelona Clinic Liver Cancer stage B
and C were found in 64 and 32 patients, respectively. Re-
sults: Twelve patients demonstrated partial response to
sorafenib therapy, 43 patients had stable disease, and 33 pa-
tients had progressive disease at the first radiologic assess-
ment. The most frequent adverse events leading to discon-

tinuation of sorafenib treatment were liver dysfunction (n=
8), hand-foot skin reaction (n = 7), and diarrhea (n = 4). The
median survival time and time to progression were 11.6 and
3.2 months, respectively. By multivariate analysis, des-y-car-
boxy prothrombin serum levels and duration of treatment
were identified as independent risk factors for survival. Con-
clusions: This study showed that sorafenib was safe and use-
fulin Japanese patients with advanced HCC. In addition, this
study demonstrated that sorafenib should be administered
as a long-term treatment for advanced HCC regardless of
therapeutic effect and dosage.

Copyright © 2012 S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) is one of the most
common malignancies in the world [1-3]). Recent advanc-
esin imaging have enabled an increased detection rate for
early-stage HCC. By detecting HCC at an early stage, cu-
rative therapies, such as hepatic resection, liver trans-
plantation, and radiofrequency ablation, are possible,
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which improve patient survival rates (4, 5]. In Japan,
transarterial chemoembolization is an important loco-
regional treatment for patients with unresectable HCC
[6]. However, long-term survival remains limited due to
_ high rates of recurrence, even after these curative thera-
pies {7, 8]. In particular, the development of advanced
HCC with macroscopic vascular invasion or extrahepat-
ic metastasis greatly reduces survival rates as effective
systemic therapies have not been developed to date [9-11].
Recently, sorafenib, an oral multikinase inhibitor, has
become available as a new molecular targeted therapy for
advanced HCC. The magnitude of the benefit obtained
with sorafenib (25-35% decreased risk of death) is similar
to that observed with trastuzumab in breast cancer, be-
vacizumab in colon cancer, or erlotinib in lung cancer
(12-14]. Sorafenib has been shown to suppress tumor
growth and angiogenesis by inhibiting the Raf/MEK/
ERK signaling pathway and by inhibiting receptor tyro-
sine kinases, such as vascular endothelial growth factor
receptor (VEGFR)-1, VEGFR-2, and VEGFR-3, and plate-
let-derived growth factor receptor-f3 (PDGFR-B) [15].
The introduction of sorafenib has changed the standard
systemic therapy for advanced HCC, as demonstrated by
the recent positive results from randomized controlled tri-
als, and this new treatment was approved in Japan in May
2009 [16, 17]. These results, proving the efficacy of mo-
lecular targeted therapies for liver cancer, have triggered
the search for additional molecular agents to further im-
prove patient survival. However, concerns regarding the
development and approval of new molecular targeted ther-
apies, including sorafenib, include the inclusion and exclu-
sion criteria for the trials and frequent adverse events. The
SHARP trial was conducted at 121 centers in 21 countries
in Europe, North America, South America, and Austral-
asia [16], and 23 centers in China, South Korea, and Taiwan
were enrolled in the Asia-Pacific study [18], but no trials
have been performed in Japan. Moreover, these studies did
not primarily include patients infected with hepatitis C vi-
rus (HCV). In Japan, >70% of HCC cases are related to
chronic liver disease with HCV infection. Therefore, in
this study, we prospectively assessed the efficacy and safe-
ty of sorafenib and identified the factors associated with
improved survival in Japanese patients with advanced
HCC primarily due to HCV infection.

Patients and Methods

Patients
Eligibility criteria for this study were as follows: (1) Eastern
Cooperative Oncology Group (ECOG) performance status of 0-1;
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(2) measurable disease using the Response Evaluation Criteria in
Solid Tumors (RECIST); (3) Child-Pugh class A or B; (4) leukocyte
count =2,000/mm?; (5) platelet count =50 X 10%/1; (6) hemoglo-
bin level =8.5 g/dl; (7) serum creatinine level <1.5 mg/dl, and (8)
no ascites or encephalopathy. Between May 2009 and December
2010, 96 patients diagnosed with advanced HCC were included in
this study. HCC was either confirmed on histology or diagnosed
using noninvasive criteria according to the European Association
forthe Study of Liver. Included patients were treated with sorafenib
at 1 of the 12 experienced member institutions of the Kurume
Liver Cancer Study Group of Japan: Asakura Medical Association
Hospital, Chikugo City Hospital, Kurume Daiichi Social Insur-
ance Hospital, Kurume University Medical Center, Kurume Uni-
versity School of Medicine, Kyushu Medical Center, Omuta City
Hospital, Saga Social Insurance Hospital, Social Insurance Taga-
wa Hospital, St. Mary’s Hospital, Tobata Kyouritsu Hospital, or
Yame General Hospital. The primary outcome of this study was
overall survival time. Overall survival time was defined as the
time from sorafenib initiation to the date of death or the patient’s
last follow-up. Relevant data from the patients’ clinical records,
including history, laboratory results, radiologic findings, histo-
logic results, and survival data, as well as the dosage and adverse
events associated with sorafenib therapy, were prospectively
collected. The study protocol was approved by University
hospital Medical Information Network (UMIN) Center (No.
UMIN000007427) and conformed to the guidelines of the 1975
Declaration of Helsinki. Patients were given full information re-
garding the details of the clinical study, and they provided written
informed consent prior to participation in the study.

Diagnosis of Intrahepatic Lesions and Extrahepatic Metastasis

Intrahepatic lesions and vascular invasion were diagnosed us-
ing a combination of contrast-enhanced computed tomography
(CT), magnetic resonance imaging (MRI), ultrasonography, and
digital subtraction angiography. In addition, determination of a-
fetoprotein (AFP), Lens culinaris agglutinin-reactive fraction of
AFP (AFP-L3), and des-y-carboxy prothrombin (DCP) serum lev-
els was performed up to 1 month prior to treatment. Intra-abdom-
inal metastases were detected on abdominal CT, MRI, and ultra-
sonography, which were performed to evaluate intrahepatic le-
sions. Pulmonary lesions were detected on chest radiography or
chest CT, which were routinely performed up to 1 month prior to
treatment. Additional examinations, such as bone scintigraphy
and brain CT or MRI, were indicated when symptoms attributable
to extrahepatic metastasis appeared. These examinations were
also undertaken when AFP, AFP-L3, or DCP were elevated, and
the elevation could not be accounted for by the status of the intra-
hepatic lesions [11]. Tumor stage was classified according to the
Barcelona Clinic Liver Cancer (BCLC) staging classification [19].

Sorafenib Treatment

An initial sorafenib dose of 400 mg was orally administered
twice daily. Discontinuation and dose reduction were based on
tolerance. Side effects of sorafenib were determined via the Na-
tional Cancer Institute’s Common Terminology Criteria for Ad-
verse Events (CTCAE), version 3.0 [20]. Treatments were discon-
tinued upon development of grade 3 or higher adverse events ac-
cording to CTCAE classification with the exception of platelet
counts and leukocyte counts of <25 X 10%1 and <1,500/mm?,
respectively.
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Table 1. Baseline clinical characteristics

Patient characteristics n

Age, <70/270 years 39/57

Sex, male/female 76/20
Etiology, HBV/HCV/both negative 20/59/17
Child-Pugh class, A/B 88/8
BCLC stage, B/C 64/32
AFP, <1,000/21,000 ng/ml 62/34
DCP, <1,000/21,000 mAU/ml 49/47

HBV = Hepatitis B virus.

Assessment of Tumor Response

To assess tumor response, 4 weeks after beginning the admin-
istration of sorafenib and every 4-6 weeks thereafter, an imaging
study was performed.-Tumor response was evaluated according
to the RECIST criteria, version 1.1 [21] as follows: complete re-
sponse, all measurable lesions disappeared for >4 weeks; partial
response (PR), the sum of the diameters of the largest target le-
sions decreased by >30% and there was no development of a new
lesion for >4 weeks; progressive disease (PD), the sum of the larg-
est diameters increased by >20% or a new lesion appeared, and
stable disease, neither PR nor PD was seen [22]. Cancer in patients
who died before their first radiographic assessment was classified
as PD. The time to radiologic progression was defined as the time
from sorafenib initiation to disease progression. Data from pa-
tients who died without tumor progression were censored. The
disease control rate was defined, on the basis of independent ra-
diologic review, as the percentage of patients whose best-response
RECIST rating of complete response, PR, and stable disease was
maintained for atleast 30 days after the first demonstration of that
rating.

Statistical Analysis

Baseline patient characteristics were analyzed using descrip-
tive statistical methods. Survival curves were calculated via the
Kaplan-Meier method. Univariate survival curves were com-
pared using the log-rank test. A p value <0.05 was considered sta-
tistically significant. All analyses were performed using the sta-
tistical software package SPSS (IBM, Armonk, N.Y., USA). The
Cox proportional hazards model was used to evaluate the interac-
tion between baseline characteristics and the effect of sorafenib
on overall survival.

Results

Patient Characteristics

There were 76 male (79%) and 20 female (21%) pa-
tients, with a mean age of 70.4 (range 33-87) years (ta-
ble 1). Chronic HCV infection was the predominant cause
of liver disease (n = 59; 61%), followed by chronic hepati-
tis B virus infection (n = 20; 21%). Eighty-eight (92%) pa-
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tients had Child-Pugh class A, and 8 (8%) patients had
Child-Pugh class B liver cirrhosis. With respect to tumor
stage, 64 (67%) patients had stage B disease and 32 (33%)
patients had stage C disease, according to the BCLC stag-
ing classification [19]. The most frequent sites of extrahe-
patic metastases were the lung (n = 41), bone (n = 14),and
lymph nodes (n = 12). Prior to sorafenib therapy, 88 (92%)
patients had been treated with surgical, loco-regional, or
pharmacologic therapies. Of these 88 patients, 48 re-
ceived transcatheter arterial infusion chemoemboliza-
tion, 34 received hepatic arterial infusion chemotherapy,
25 underwent hepatic resection, and 23 patients under-
went radiofrequency ablation.

Overall Response and Efficacy

The mean duration of oral treatment was 4.2 (range
0.1-16.2) months, and the mean follow-up duration was
6.4 (range 0.1-16.2) months. Forty (42%) patients died
during the observation period, whereas 56 (58%) patients
were alive at the end of the follow-up period. At the first
radiologic assessment, 12 (13%) patients showed PR, 43
(45%) patients showed stable disease, and 33 (34%) pa-
tients showed PD; 8 (8%) patients had no follow-up radio-
logic evaluation and were not included in further analysis.

Treatment Compliance

Performance status was used to determine initial
sorafenib dose at the discretion of each chief physician.
Fifty-eight patients with a performance status of 0 started
treatment with 800 mg sorafenib daily and 38 patients
with a performance status of 1 began with a 400-mg dai-
ly dose of sorafenib. Dose reduction was necessary in 40
patients during treatment. By December 2010, the end of
the follow-up period, 71 patients had discontinued treat-
ment. The reasons for discontinuation were adverse
events (36 patients), radiologic and symptomatic progres-
sion (27 patients), and deterioration in performance sta-
tus (8 patients). The mean duration of treatment, prior to
discontinuation, was 3.5 (range 0.1-15.5) months.

Treatment-Related Toxicities

Hand-foot skin reaction (HFSR) was the most trouble-
some adverse event in our series, occurring in 49 (51%)
patients. Other frequent toxicities included diarrhea (n =
23;24%), alopecia (n = 13; 14%), liver dysfunction (n = 13;
14%), and fatigue (n = 11; 11%). The most frequent adverse
events leading to discontinuation of sorafenib treatment
were HFSR (n = 7; 7%), diarrhea (n = 4; 4%), and liver dys-
function [n = 8; 8%; 7 patients with Child-Pugh class A
disease (8%) and 1 with Child-Pugh class B (13%)]. In par-
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Fig. 1. Cumulative survival of 96 patients with advanced HCC
treated with sorafenib. The MST of these patients was 11.6 months.
The 1-year survival rate was 48%.

Fig. 2. Cumulative progression of 96 patients with advanced HCC
treated with sorafenib. The median TTP of these patients was 3.2
months.

Table 2. Univariate and multivariate analyses of survival in patients with HCC

Univariate Multivariate

HR (95% CI) p value HR (95% CI) p value
Age (270 years) 1.091 (0.581-2.050) 0.786
Sex (male) 0.670 (0.320-1.403) 0.288
Child-Pugh class (B) 2.273 (0.868-5.952) 0.094
AFP (21,000 ng/ml) 1.953 (1.046-3.647) 0.036
DCP (21,000 mAU/ml) 2.723 (1.394-5.316) 0.003 2.722 (1.369-5.412) 0.004
Daily average dosage (2400 mg) 0.970 (0.503-1.870) 0.927
Daily average dosage (2600 mg) 1.042 (0.556-1.954) 0.898
Duration of treatment (=30 days) 0.403 (0.199-0.816) 0.012 0.407 (0.196-0.848) 0.016
Therapeutic effect (PD) 1.876 (0.991-3.549) 0.053

HR = Hazard ratio; 95% CI = 95% confidence interval.

ticular, interstitial pneumonia (n = 1; 1%) and tumor lysis
syndrome (n = 1; 1%) were serious adverse events. The
single case of interstitial pneumonia resulted in death.

Survival and Factors Associated with Outcome

The cumulative survival curve of 96 patients is shown
in figure 1. The median survival time (MST) was 11.6
(range 0.1-16.2) months, with a 1-year survival rate of 48%.
The median time to progression (TTP) was 3.2 (range 0.1-
16.2) months (fig. 2). Cox proportional hazards regression
analysis was performed to identify independent factors as-
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sociated with survival (table 2). The results of univariate
analysis showed that AFP serum level (=1,000 ng/ml, p =
0.036), DCP serum level (=1,000 mAU/ml, p = 0.003), and
duration of treatment (>30 days, p = 0.012) were signifi-
cant risk factors adversely impacting survival. Multivari-
ate analysis showed that DCP serum level (=1,000 mAU/
ml, HR 2.722, 95% CI 1.369-5.412, p = 0.004) and duration
of treatment (>>30 days, HR 0.407, 95% CI 0.196-0.848, p =
0.016) were independent risk factors for decreased surviv-
al. Cumulative survival curves, plotted for DCP serum lev-
el and duration of treatment, are shown in figure 3.
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Discussion

Sorafenib, an oral multikinase inhibitor, has recently
become available as a new molecular targeted therapy for
advanced HCC. A significant survival benefit and good
tolerance was demonstrated with sorafenib treatment for
patients with advanced HCC in 2 randomized phase I11
placebo-controlled trials [16, 18]. Consequently, sorafenib
has become the standard treatment for advanced HCC in
the United States, Europe, and many other countries, in-
cluding Japan. This study prospectively assessed the ef-
ficacy and safety of sorafenib and identified the factors
associated with survival in Japanese patients with ad-
vanced HCC. In this study, the TTP and MST of Japanese

112 Oncology 2013;84:108-114

patients receiving sorafenib were 3.2 and 11.6 months,
respectively. TTP in this study was shorter than that ob-
served in the SHARP trial (5.5 months) and was similar
to that observed in the Asia-Pacific study (2.8 months)
(16, 18]. However, the MST in the current study was lon-
ger than that observed in the Asia-Pacific study (6.5
months) and was similar to that observed in the SHARP
trial (10.7 months) [16, 18]. Compared with these 2 previ-
ous studies, the time between TTP and MST was longer
in the current study, though the reason for this is unclear.

An exploratory multivariate analysis with the use of a
Cox proportional hazards model identified 2 baseline pa-
tient characteristics that were prognostic indicators for
overall survival: duration of treatment and serum DCP
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level. In contrast, therapeutic effect and dosage of
sorafenib were not significant risk factors adversely af-
fecting survival in this study. In the SHARP trial and the
Asia-Pacific study, administration of sorafenib was con-

_ tinued until the occurrence of both radiologic and symp-
tomatic progression, or the occurrence of either unac-
ceptable adverse events or death (16, 18]. In the current
study, neither radiologic nor symptomatic progression
were criteria for discontinuation. The difference in the
discontinuation criteria may explain the gap between
TTP and MST in this study. Even with tumor progres-
sion, the patients who continued on sorafenib may have
had better survival potential compared to the patients in
whom sorafenib was discontinued (fig. 3c). Therefore,
this study suggests that sorafenib should be administered
long-term in patients with advanced HCC independent
of therapeutic effect and dosage.

Previous studies reported that for patients with HCC,
high serum DCP levels are associated with vascular inva-
sion, metastasis, and tumor recurrence [23]. Hypoxia has
been reported to induce epithelial mesenchymal transi-
tion or cytoskeletal changes. Indeed, hypoxic stimulation
induced hepatoma cell lines (HepG2 or PLC/PRF/5 cells)
to undergo epithelial-to-fibroblastoid conversion or epi-
thelial mesenchymal transition, and these cells produced
DCP [23]. Therefore, DCP as an HCC tumor marker is
more useful in larger tumors which are likely to be ex-
posed to hypoxia during tumor development [23]. Thus,
it is suggested that higher serum DCP levels represent a
more advanced state of HCC, and, as a result, lead to re-
duced survival rates.

In this study, disease classification at the first radio-
logic assessment was PR for 12 (13%) patients, stable dis-
ease for 43 (45%) patients, and PD for 33 (34%) patients.
Notably, the proportion of patients with PR in our study
was higher compared to the SHARP trial (2%) and the
Asia-Pacific study (3.3%). It is not clear why there appears
to be a higher rate of PR in Japanese patients. Previous
studies suggested that there may be racial differences in
terms of gene mutations that may affect sorafenib treat-
ment [24, 25]. Lynch et al. [26] reported that patients with
non-small-cell lung cancer have specific mutations in the
EGFR gene, which correlate with clinical responsiveness
to the tyrosine kinase inhibitor gefitinib. Therefore, it is
suggested that Japanese patients with advanced HCC
may be more sensitive to sorafenib than Western and oth-
er Asian populations. To investigate the possible differ-
ences in the therapeutic effects of sorafenib, further stud-
ies with larger patient populations will be needed.
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Treatment-related adverse events were a substantial is-
sue impacting the continuation of treatment with
sorafenib. In this study, although the overall incidence of
treatment-related adverse events was high (90%), events
were primarily controlled with medical treatment and/or
sorafenib dose reductions. Adverse events leading to dis-
continuation of treatment included liver dysfunction
(8%), HFSR (7%), and diarrhea (4%), which are common-
ly associated with sorafenib [27, 28). However, in the
SHARRP trial, the overall incidence of treatment-related
adverse events was 80% in the sorafenib group, and the
most frequent adverse events leading to discontinuation
of sorafenib treatment were gastrointestinal events (6%),
fatigue (5%), and liver dysfunction (5%) [16]. HFSR is par-
ticularly well known as an early adverse event [29-31] as-
sociated with sorafenib therapy and the severity of HFSR
depends on the duration of treatment, dosage, and accu-
mulation of the drug [32]. Further effort put towards the
effective control of adverse effects and management of
sorafenib dosing, with a priority given to facilitating
long-term administration, will lead to the most effective
therapy for patients with HCC. Moreover, hepatic reserve
is important for hepatic extraction and metabolism of
sorafenib. In this study, liver dysfunction necessitating
suspension or discontinuation of sorafenib occurred with
similar frequency in patients with Child-Pugh class Band
Child-Pugh class A disease. This result suggests that
sorafenib can be used in patients with Child-Pugh class
B, as well as in patients with Child-Pugh class A disease.

In conclusion, sorafenib was a safe and effective ther-
apy in Japanese patients with advanced HCC. In addition,
duration of treatment and serum level of DCP were inde-
pendent risk factors negatively impacting survival in this
study. The results of this study indicate that sorafenib
should be administered as a long-term treatment for ad-
vanced HCC in patients regardless of therapeutic effect
and dosage.
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