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HCVHK (BT 3 RAEy b)) CGEBHMbSH
&) & FFHEERR ST, VI
2® W4 —V® HCV (UTWV I8V R) (F—
Ve gYZ AN FATT )T 4w s ABRE
) RAEMELE Ly — IRIEL, WE L7

3. 44/70y bEH LV CLIA
TEMAEGIODIIZA L) Tay METH B
#1471 HCV RIBA 7 A M (LT RIBA &
AR) (F=V - 2VZAN-FTATTI)F4 v
7 AMREH) BXUOCLIABEDT —F5 2
M CHCVAF7—=%727 M) (7R b YV
RUBRRER) 2HW, b idsREE v
F—ZHEL, MEL.

4. HCVHBERES KU HCV KEREIER

"

Jode 7 4 VARBEEBERICL 20809
4, HCV HEMREIC BLEIA® "S$BF HCV ¥

FY GEHMbEsstatt), HCOV MBBIERE
V2 a8 & TagMan® HCV [F—1+] (vy = -
FATT I AT 4y 7 AMRE) #HH L7,
BLEIA® ‘%P HCV PUBEIE Mk &4t
ATIFW, I8 TagMan® HCV [4— b] id
IRk v 7 — IARE L, WE L

nm. # %

1. FEESHIRKE - AEBREOMRE

[l R AL, IMIERAE 4 BlicoWT 10
BEET o, FOME, By tu—L
N iEF_TlErRL, BEa Y ba—v (L,
M, H) OEBMRE (CV) £ 1.5~4.6%%RL
72 (‘Do

HZEBIMRBRIE, WEBRE 4O WT3
HEE I HBIT o720 TOHE, B2V b
o—) (N) X9 HBETNTRELRL, B
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69 : 646 Bl #69% 845 - 2013164 /1
1 FEBE (A COD 2 HEFMEME (I COD
W N L M H MW n N L M H
1 (=) 3.15 | 43.50 | 236.85 1 (=) | 3.44 | 47.49 | 242.00
2 (=) 3.11 | 42.89 | 243.29 2 (=) 3.22 | 44.80 | 233.78
3 (—) 2.99 | 43.13 | 239.75 3 (=) 3.14 | 41.32 | 226.44
4 (=) 3.05 | 43.89 | 240.15 4 () 3,32 | 43.98 | 244.15
5 (—) 3.07 43.29 | 250.14 5 (=) 3.08 44,00 | 234.72
6 (—) 2.98 | 43.61 | 248.87 6 (=) 3.34 | 43.43 | 230.13
7 (—) 3.00 | 43.91 | 230.12 7 (—) 3.16 | 43.48 | 223.70
8 (=) 2.98 | 44.87 | 244.04 8 (=) 3.02 | 41.16 | 238.08
9 (—) 3.40 | 43.96 | 241.57 9 (=) 3.28 | 41.88 | 237.41
10 (=) | 288 | 42.46 | 254.07 Mean 3.92 | 43.50 | 234.49
Mean 3.06 | 43.55 | 242.89 SD 0.14 1.97 6.82
SD 0.14 0.67 6.94 CV (%) 4.2 4.5 2.9
CV (%) 4.6 15 2.9
arhu—n (L, M, H) ®3ENEFHHEIC 300 -

B2 9 HEOBERIIZ 2.9~4.5% %R L
72 (& 2)o

2. FIREHFER

Mtk > b o— v 36 (ERE 1~3) %
HCV HiikiettE v b 7 — VIMiE T 16 5 3 THP
LT L, TR« il Uize Al
i, WIENDBUSE L RIFREMREER L
(B3

3. CB . JE CEFABERGTOMRE

B EWERE ¥y —CCRITLEBHL
72 IREERT DMK 100 Bl L OFECHBIF £ L2
W U728tk 80 Bl a2 BT, BWIHERLDIED
R L7zo £OHRE, BLEIA IEORKE, 4
EEBIUTIEZFTIZENEN100.0%, 97.5%
BLU98.9% (F3-1), VIAKy PORKE,
BEREBILCTLESERITZNEFN 100.0%,
100.0% 8 X U7 100.0% (K 3-2), VIV AD
B, JRREB X UERRIZENEN 100. 0%,
96.3% B L U98.3% Th o7 (33
HCV @ Genotype 22T, BLEIA #%
EHNVIARY b, VISV REED, 1a, 1b,
2a B LU 2b WZFUS LI EETH - 720

4. fiuik& OHEBEE K UFRHRAB OB
B REIGER L~ ¥ — 2T CRF% L S
LM 100l L UFECRIFR LB L7

o Mk 1
250 - A MiFHE 2
o MR 3

= 2001
L
Ql\ 150
}ix
b
= 100
50
0 . . . )
Vi61/8 174 1/2 1/1

B3 N

MRAR 80 1% T, CLEIA #:& OB % T
BLlze TOWE VIAKRY b OB
(n=180) &, BHHEIIBVT—H3 98.9%
(178/180) LBV ERL: (F4-Do %
7o, WIZSNWREDMHBM (n=180) &, i
HEICBWT—EE97.2% (175/180) & EHwW
MBS ER LA (F4-2),
ZNENOFETHELTHE L2 5 Flizon
T, RIBAFAMBIU7—%57 FOIER
REMR L5, JECRIFLMIE No. 9,
No. 61 12V 2 80 Z B, No.42 ik BLEIA
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% 3-1 BWiHRE BLELA O % 4-1 CLEIA# (V3 ZHv 1) & BLEIA ik
%1
B N
| Fomik | CLEIA R WIARI ) |
R
BLELA 1% B | 100 2 102 btk £3¢3
1= .
Bt | 100 2 102
fath 0 8 L BLEIA # |—
&Rt 100 80 180 i 0 8 8
&t 100 80 180
B 100.0%
HESLIE : 97.5% B 100.0%
L :08.9% R 97 5%
—H% 1 98.9%
% 32 BUHRE CLEIA# (VI XEv 1)
DA % 4-2 CLEIA ¥ (V3790 R) & BLEIA #:0
Biilt]
AN Sht '
CHF S| FCMIE | CLEIAE VEZVA) | gt
M 5‘@: 0
CLEIA @ | W] 100 o | 100 s ki
o we | 100 2 102
Vs 282 0) g | o 80 | 80 BLEIA i [
{’5: P
2t 100 80 180 e 3 75 78
&t 103 7 180
B 100.0%
SFSIE © 100.0% B 97.1%
EBH : 100.0% ISR © 97.4%
—E  97.2%

BE7—%57 b0 2RETHM, Noddid

BLEIA {EHMEEM, No. 67 IV I /S VA b7 —
FF o bO2RBETCHELORIBA T AT

REHETH o7z (FT4-3)o TEEFIM S HD

FEEALNT, FwnTnddy b+ 7f%E

* 3-3 BWESE CLEIA# (W 3I/8LR) OFFM
o &t

CHUT% | JECRIF4
CLEIA# | FtE| 100 8 103
W3tV A) | gy 0 77 77
& 100 80 180

DEETH - 72,

5. EOaYN—=arNRxNEFEERWE

B 100.0% _

HERIE © 96.3% HCV HADIRHIEREDREER

F2a : 98.3% SeraCare Life Sciences # (7 A1) #) & A

#z 4-3 HEHIRE L RGN ERE

JECM | BLEIAEE | WIARY b | VISR | T=%72 | RIBA 7 A F

I etdeth (Con (Index) (CoD (S/CO) NS4 NS3 Core NS5 SOD @ ¥
No.9 0.02 0.2 1.6 0.10 - - = 4/ = imE
No. 42 1.24 0.4 0.5 1.47 - = - - - il
No. 44 1.46 0.2 0.1 0.05 - +/= /= /= = M
No. 61 0.06 0.5 3.1 0.08 - - = - = ik
No.67 0.02 0.2 1.1 1.55 - 2+ - - — iR
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69 : 648 Ly #5605 48 - 01344 7
R 5-1 ©OITrN—Y 38R0 PHVI0L oYl %
Days SeraCare Life Sciences thiRfy 7— % ¥ — b BLEIA 3
}"Ie;gber Since Ortho RIBA 3.0
1st Bleed Pyl o=
st Blee NS4 NS3 CORE NS5 | Resut | (COD | HE
01 0 - - — - NEG 0.12 -
02 72 - - - - NEG 0.10 -
03 104 3+ 4+ - +/~ POS 10.25 +
04 106 3+ 4+ - +/— POS 9.05 +
05 111 3+ 4+ - +/— POS 11.28 +
06 113 3+ 4+ - +/— POS 12.96 +
07 138 4+ 4+ - 1+ POS 109. 63 +
08 146 4+ 4+ - 1+ POS 82. 80 +
09 166 4+ 4+ - 2+ POS 310,47 +
10 173 4+ 4+ - 2+ POS 280. 45 +
11 209 4+ 4+ +/- 2+ POS OR +
¥OR 1 400 DAL + R, - Bl
% 5-2 kDT L S—T s 2otRo0 PHVIOA OJEREE
Days SeraCare Life Sciences #Liffd 57— ¥ — b BLEIA #
Me;gber Since Ortho RIBA 3.0
1st Bleed Eoib
st e NS4 NS3 CORE NS5 Result | (COD | &
01 0 - - - - NEG 0.09 -
02 2 - - - - NEG 0.06 -
03 7 - - - - NEG 0.18 -
04 9 - +/— - - NEG 0.68 -
05 14 - 1+ - - IND 4.4 +
06 21 - 2+ - - IND 5. 04 +
07 23 - 3+ - - IND 5.89 +
+ R, — i
% 5-3 ooy S—Tg LRIV PHV0S Ol ER B
ember Days SeraCare Life Sciences #Hiffd ¥ —% ¥ — b BLEIA i
eﬁ‘) e Since Ortho RIBA 3.0
Ist Bleed .
st blee NS4 NS3 CORE NS5 Result | (COD | HIE
01 0 - - - - NEG 0.02 -
02 4 - - - - NEG 0. 04 -
03 7 - - - - NEG 0.07 -
04 1 - 1+ - - IND 0.25 -
05 14 - 1+ - - IND 0.38 -
06 18 - 1+ +/— - IND 0.66 -
07 21 - 2+ 1+ - POS 1.31 +
08 25 - 4+ 4+ - POS 10. 14 +
09 28 - 4+ 4+ - POS 32.42 +
+ B, — B
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54 O~ g 00 PHVIS PR
o Days SeraCare Life Sciences ¥l 7 — % ¥ — b BLEIA i
eg; er Since Ortho RIBA 3.0
1st Bleed 4] 5
st e NS4 NS3 CORE NS5 Result | (COD | H&E
01 4] +/— 44 - - IND 1.15 -+
02 2 +/— 4+ - — IND 1.63 -+
03 7 2+ 4+ - . POS 5.12 +
04 10 3+ 4+ - — POS 7.70 +
05 14 44 44 - — POS 13. 86 “+
06 17 4+ 4+ - — POS 22.93 +
07 21 4+ 4+ - - POS 29.40 +
+ B — R
£ 55 kO N—T g 2o8FR 0 PHVIOT oM E kS5
Days SeraCare Life Sciences #LiRft 7 — % ¥ — » BLEIA i
Mefgber Since Ortho RIBA 3.0
1st Bleed ¥
st plee NS4 NS3 CORE | NS5 | Resut | (COD | ¥
01 0 - - -— - NEG 0.07 —
02 4 - - - - NEG 0.06 -
03 7 - - - — NEG 0.06 —
04 13 —_ - 1+ - IND 1.39 +
05 18 - + [ 4+ - IND 10. 22 +
06 21 — 1+ 4+ - POS 13.23 +
07 164 4+ 4+ 4+ 3+ POS 142.90 +
+ B, - Bl
& 5-6 Low Titer Panel PHV105 Ol E#E
SeraCare Life Sciences #i{t57—% ¥ — b BLEIA #
Melr%ber Ortho RIBA 3.0
NS4 NS3 CORE | NS5 Result | (COD | HE
01 3+ 3+ 2+ 2+ POS 3.27 +
02 +/- - 3+ 1+ POS 28. 06 +
03 +/— 1+ 1+ +/— POS 2. 36 +
04 1+ 3+ 1+ 1+ POS 4.26 -+
05 +/— 1+ 1+ +/— POS 2.46 +
06 34 1+ 3+ +/— POS 7.20 +
07 - 2+ — - IND 1.62 -+
08 - 2 - +/— IND 4.24 +
09 — +/— 1+ - IND 2.02 +
10 — — - - NEG 0.04 -
11 — +/— 34+ - IND 10.09 +
12 4+ 2+ - - POS 5.89 +
13 - 24+ +/= - IND 3.07 +
14 — 3+ — - IND 0.65 -
15 — 2+ 3+ - POS 22.98 +
+ 1tk - Btk
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R dise - 605 4% - 20134E4 A

%+ 5-7 Mixed Titer Panel PHV205 Ol E#5 5

SeraCare Life Sciences ¥4 57— % ¥— b BLEIA i
Member Ortho RIBA 3.0
NS4 NS3 CORE NS5 | Resut | (COD | #%E
01 2+ 2+ - 24 POS 8.38 +
02 - - - -~ NEG 0.06 -
03 - - 4+ 1+ POS 28.54 +
04 - o+ 4+ - POS 61.22 +
05 - +/— o+ - IND 11.55 +
06 - 3+ - - IND 8.62 +
07 ~ 1+ 2+ - POS 5.42 +
08 +/— 2+ +/- - IND 2.33 +
09 2+ 3+ - - POS 1.52 +
10 /- 1+ 2+ - POS 10.57 +
1 - 4t 3+ 3+ POS | 173.41 +
12 1+ 3+ 1+ - POS 2.82 +
13 2+ 1+ 3+ 3+ POS 22.07 +
14 4t 4t - 2+ POS 36. 49 +
15 o+ 3+ | 3+ 2+ POS 8.49 +
16 1+ 3+ 3+ 2+ POS 14.73 +
17 2+ 2+ 3+ - POS 13.75 +
18 4+ pun - 4t POS | 105.14 +
19 - 4t 4+ 4t POS | 198.89 +
20 3+ 3+ 3+ - POS 55. 49 +
21 4t 4+ 4t 4t POS OR +
22 4+ 4t 4+ - POS OR +
23 3+ ot 4t 2+ POS OR +
24 4+ A+ 4t 4+ POS OR +
25 - - - - NEG 0.05 -
OR : 400 BUk oM, — e

FLAEUTFTOHCY taa sy N—Tg v 8ik )b
(PHV901, PHV904, PHV905 PHV9086,
PHV907), Low Titer Panel (PHV105), Mixed
Titer Panel (PHV205) % BLEIA B2 THiE L,
WO F—% 2~ MIBITARIBATA LMD
HWeeksR L i Lz (F5-1~% 5-7). RIBA
7 A b CHEORMBIIEE, BEoRMEITEE
EHEL, BIFRMHEERLL,

6. FFRVAINARBERHERICK DD

HCV ¥ifkiasic CLEIA 3 (V3 2R b)
B LU BLEIA #:;, HCV dBulE#i# 2 BLEIA®
W HCV BulL, HCV BERIEMIATIC 282
TagMan® HCV [F— ] # v, F&Y4 0

AR EERERIC L 02T 72 (B 4-1,
4-2) . T ORER, [BUE, CHIFHR Y 4 v A2
B L T BT TEV ] LHEER
Fofk e T34E, CRIFHRY A4 VARG LT
WRWITHEESERD TRV ] L HE S h ik
¥ CLEIA ¥ & BLEIA BB Ccs&ic—3 L.
BLEIA ¥®:CENM & & o 72k HCV ¥
BRI TR TR E R Y, Bt ho7:
58)ch 1 Gl HCVHERBEE L 20, BLUS
Fili & 7 o 72 14 B 13 H153 HCV HURRB % &
%0, 0 1PNE HCV PUE, HCV B IER
HebE ol B, BLEIAERIGT
HCV $E B & O HCV B IR M 2 e 1k &
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wof | &S|

9t 3814
0, 30
’k v (0.18%) v (0.76 %)
T
13451 2451 15451 4,940
(0.26 %) (0.04 %) (0.90%) (98.80 %)

B | el

1 oY 4544 5
(0.00 %) (0.90%)

; it 1| Lo ‘ﬁﬁb}éﬁb‘@&)vﬁﬁhw‘i

1548 (0.30%) 4,985 (99.70 %)

B 4-1 WPy A VAMRBEEIGET (503204825 %) KL 25
#E (CLEIA )

IICV?J”“{Mﬁﬁ - BLEIAY: §f55Q000{ﬂ'*f~'z‘: e

A { Al | AW an
5461 364
(0.10%) 0.72%)
| HOVHURME 4B
IREE
144 184 40144 14,9454
(0.28%) (0.02%) v (0.80 %) (98.90%)
| HOVESERIBIEIRE 4001
miE |
1 ol o6 (5
(0.00%) (0.80%)
HIE, c;gﬁfzwzm_r% ‘ BIE, CIFR AN ATl
LA AR ANED TRV LCy VL VETREIE D D TRy Y.
15{ (0.30%) 4,98541 (99.70%)
Bl 4-2 IFgey A W ARBSRMEF (58 0329 4525 %) (2L AR

(BLEIA )

o7 140, CLEIA @ 2 TH EMER L7

L, $72RIBA 7 A b3 TH o7, SHIT, vo®
TR 25 4F 4 RBIEDIFHY 4 M AR S E ‘ ’
BEHIC L AHMETIE, 43 ICRTENTHY, EH ALY LFFERIENERE [BLEIA®-

B 4-1 ISR T FIEOMIG T AR & ELI— 1200J DEHRIE [BLEIA® “SRHF HCV 5k
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fpariin

L - 60 % B 45 - 201344

LR il ]

14451
0.28%)

Bt

4145
(0.82%)

4,945
(98.90 %)

et
0.02%)

404
(0.80%)

1545
(0.30 %)

4,9854
(97.70%)

RS2 A< B £,
— I EMEICZZLELL),

A, MELUEEAEREAELLD,
B RERS O, BEREY
BEFELED,

B 4-3 S AV AMRBEIEES CPm 25 4 4 AYUE) X 254

#i% (BLEIA i)

RETE L 7oA, FREBLS LU HEFREN
5% LT & BIFAZBEIETH Y, FIRAKRT
b BAF R EMEER L7z, CHI - 3E C BT RA
& LW L 7GR OBR % 723 T,
BLEIA ¥, CLEIAHEOLMI ARy b BLUWN
IV ATBWT 98.9%, 100% 5 L U8 98.3%
L) RIFRIEBFETH -7, 72, BLEIA
CBEF O CLEIA OB X 98.9% 8 & O
97.2% & RUFHR—BERTH o /2o & O
BV THENTEHEL 225 FliIZow T,
BLEIA i, WISV AQEMEGE, F/d7—
F7 7 M SBEE %560 TR S 2 OMHEEILED
LIF, BHOBH L T ABHEOENEMRE
FORMBORIGT 52E LTHAZ LIS
72

bR aIUNR—-T g rNFNEHEB LU Low
Titer Panel, Mixed Titer Panel {2358 v C,
BLEIA #i3 RIBA 7 A bR % B,
ElomEEBEEEHE L2800, BYiR
HIBEB L ORME LY F — T ~OEw b
FREHEL, »oRBICHCV k2Bl 5%
HEEALTWD LIS, B¥REZHRE
5,000 Bl % XG4z L7zIF4e 4 )V A% £

BRI L B08OMEE, 8, CERLEYA L
ARG L T AR RO TEV] L
SNk TBFE, CRUTFRY A IV AT
LTIl RD T | LHE S hiz
MR HCV iR o 5B W HE 2 BEFE O
CLEIA ik & 52412 —% L, BLEIA #EolF%Y
AWV AMBEFEEEHEIC L 08I EYTH S
EHW SN HBISTEETH S, 35T, T
BEEFICRIEINLIMBTEEMEEIC S HEIT
ERZBAFITBVT L 23 EEOFIICHE S
LRI ENREFN—F L, LT, AREIR
RESNI2MPEEMER L BCTRESR
HCV HifkZEF v P LTHE STV 5,
VLo HEER L, REErHWAHCV
OB E IR S L URZRIEKICENTD
[=ARRa 1]y B 2P

&

SHOMEFHR LD, BLEIA Bz ifllgEH
ETAEZ A ORI [BLEIA® HHF HCV
Yokl &, EBEMERE, BRIRMRIRZ R o
BBLUOREYA VARBEEREH L5
FORELEL, BRIFRREER L. Lo T,

1S
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RRIEE, CHRTH Y A VARG W O B
LU CBFRMZIC BT 5 HCV koMl B
JUHCVHGOMEBICERTHLEEZ DN

X ™

1) ST HCV Wi — 7 — g iEoER. HER
WA 46(3) © 243-250, 2002.

2) BB b IRy M LS-2000 2R LA C
BT 4 VA OME, E¥ L3S 514)
605-610, 2004.

3) AAEEA b S EEAMILERLENEEE
fBLEIA“b—lZOOJ BHZEE [BLEIA® “SHF HCV
PR ORRRERGME. ES L8 68(1) @ 157~
167, 2012.

4) FRHEFHE B BREHCV a7 EHERERED
C BUSMIFRZBRTB L UHRE~OMH, BE L3
% 47(4) : 651-661, 2002.

By EHMEE M o/XX TagMan BCV [+ — M ic
X5 CHIEBHIFAI Y A VAREBRDOI AL LR

6)

1

8

<

9

=

10)
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e AT, B 49(7) © 297-306, 2008.
B A 3% 24 408 EAST AR 29T
B FRERIRE ST R EE Ty
AV ARRGGREE - R & F MR OERE
AR R T 5%, B - oEarfss
2012,

Ohkuma H et al : Detection of luciferase having
two kinds of luminescent colour based on optical
filter procedure : application to an enzyme immu-
noassay. Luminescence 15(1) : 21-27, 2000,
Kajiyama N et al | Thermostabilization of firefly
luciferase by a single amino acid substitution at
position 217. Biochemistry 32(50) : 13795-13799,
1993.

Kajiyama N et al : Enhancement of thermostabili-
ty of firefly luciferase from Luciola lateralis by a
single amino acid substitution. Biosci Biotechnol
Biochem 58(6) : 1170-1171, 1994.

Tatsumi H et al : Construction of biotinylated
firefly luciferases using biotin acceptor peptides.
Anal Biochem 243(1) : 176~180, 1996.



B CARXAE 2014 ¢ %:%D#nf? 1)V AZIREDEIF

SRS

T “Interferon-free” %‘Zuiﬁﬁf—ﬁ piati-4
Faldaprevir (PI) + Deleobuvir (NND) ff FH 7%
AHE B kR OEEETTT K M R Y N B OB

25| FH5E | Faldaprevir, Deleobuvir, SOUND-C

1| B

CHRUF 2RI, R<Avs -0V
(IFN) &FAR L Lzfiy 4 L 2™ Thh
T & 28, IFNEEIE FH O B3 a6 56 7 S 4
THY, FLBEOGHEORNIZE-T
i, IFNZ W THREZ1TY 2 & BURPEE
TH-720, HEDY 227 &4ES HlAEUL &
ns.

— 7, Telaprevirtd, HAH 5 ¢ ¢ HCV

O W5 & BHE IS HI 9 2 HCOVIC B 8819 2
P 4 v 2 Hl(Direct-acting Antiviral Agents :
DAAs) & L TRIZE X =2, BUhiR5 T,
RN SR ISR & e B 2 & MR
b Tna, 2 “CHCVBW’!%X p R VA
BELZD AT, fERETORL 3 DAAs &
BB AEDLES 2 ETIFNEZHOVTE
HCVRRAR S PR e hidhd Lhs vk
WS FEAE A & IFN-Free /A O i R a5 0> 5
WA VHBRET &, T TICHBOREER S,

Faldaprevir( 7 7 L # 7L ¥ F + Y
24 1 BI201335) & Deleobuvir (B1 207127) 12
Boehringer-Ingelheim 4L 23 B 3¢ L 7= DAA% T
b5,

AR CIE, F I Faldaprevir & Deleobuvir &
Y3 ) v (RBY) % Fhvy 72 IFN-Free JGR O

FERBRO NI = DT 5.

Faldaprevir (Bl 201335) &
| Deleobuvir (Bl 207127)

Faldaprevir ([X1.12) i&, Boehringer-
Ingelheim#l 23 FHFE L 7248 L HCV NS3/4A
Jus 7 —YHEATH D, HCV genotype 1,
2, 4,5, 652 UCHiY A L 23 A RS, 1
H1BOROR G A fEa3ERTh 5. &
7z, Faldaprevir & PegIFN/RBVIZ & % 35101
B DR GABR PR TR TH 5.

Deleobuvir (1T )ik, CHIF% Y 14 L
Z (HCV) O RNARAFERNAKR U £ 7 — &
(RARp) (=4 % ] “?ﬁ'!@:oﬂk Xz L4y FER

5 HFERAER O B 2 ] S h T B PHEE AT, RO PARELERTH 2
Hiroshi YATSUHASHI et al : Combination therapy by faldaprevir and deleobuvir
TR RIS £ v 2 —BRARIIZE R v % — [T 856-8562 B KA it AR 2-1001-1]
FFIERE 67 (6) : 943-950, 2013 943
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‘ .S
Br 7 5,
Faldaprevir (Bl 201335) J [ SoNH  CHs
O A N RN
HsC [’/ H ‘\T’ N Vet
[N {://,'.J 0 c H3
CHy |
H.C. /7 3
3 i O H !O
/T N
<\ Bt /H /L‘H N CoN
o™ . O,,, \.N \a’/ \'~~. - 2 a
H Y
CH,
Delecbuvir (Bl 207127)
H,C Ci N C}Hs
=N f\\i\ - \\\\\r/J RN /N\_,,
Y Y k\ 5
N \7,,0 L rd-4<\\$ﬁ;j \\;._ig/
A OH
N
L/
B 1 Faldaprevir (B1201335) & Deleobuvir (BI207127) O#E
HMfa s W27 v 24128V TEClZ, CHMSMIT e i 2 W RIS, 2N,

GT1aT23n0M, GT1bT1linM &, RdRpiZx
U h sHBEREER LTS, &z,

Deleobuvir & Faldaprevir @ #if f1 12, HCVIZ
P UTHEI 2R EER 2R L, W2 Rk

OB AT 2 Z & 2 in vitro 12 B W) CHifE
mENTHS.

3

Faldaprevir & Deleobuvir & Y Y » D
SHIPFHBEO BRI E Toh Y
AN 2GR e RV RET L 72 B RS
SOUND-C1iERTH 5 .

K 21275F & 9 < Faldaprevir D %5813 1
E1E 120 mg & B3 L 729 2T, Deleobuvir
D5 B % 400 mg 1 H 3% 55 & 600 mg 1
H3mIE 580 28I E L T, %@ﬁL
LM w BMRE L2 8 DTh 5. ARG
HCV-Genotype (GT) -1 &~ 4 L 2 &dD T\(L‘Eg

SOUND-C1 &

944 I HE

- 185 -

67%: 6% - 2013

¥, 7 v & L{LPhase I biklii& LT
FEh X sz

5 H 1% 5 Wk, 438 B o Faldaprevir/
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Abstract

Background & Aims: Liver inflammation is a risk factor for the progression of nonalcoholic fatty liver disease (NAFLD).
However, the diagnosis of liver inflammation is very difficult and invasive liver biopsy is still the only method to reliably
detect liver inflammation. We previously reported that overexpression of CD14 in Kupffer cells may trigger the progression
to nonalcoholic steatohepatitis (NASH) via liver inflammation following hyper-reactivity to low-dose lipopolysaccharide.
Therefore, the aim of this study was to investigate the relationship between soluble type of CD14 (sCD14) and histological
features in patients with NAFLD.

Methods: Our cohort consisted of 113 patients with liver biopsy-confirmed NAFLD and 21 age-matched healthy controls.
Serum sCD14 levels were measured by an enzyme-linked immunosorbent assay.

Results: Serum sCD14 levels were significantly associated with diagnosis of NASH and the area under the receiver operator
characteristic curve (AUROC) to distinguish between not NASH and NASH was 0.802. Moreover, serum sCD14 levels were
significantly associated with the disease activity based on NAFLD activity score and hepatic CD14 mRNA expression, which is
correlated with membrane CD14 (mCD14) expression, in patients with NAFLD. In multiple regression analysis, the serum
sCD14 levels were independently associated with liver inflammation. The AUROC to distinguish between mild and severe
liver inflammation in patients with NAFLD was 0.752.

Conclusions: We found that serum sCD14 levels increased significantly with increasing liver inflammation grade in patients
with NAFLD, reflecting increased hepatic CD14 expression. Serum sCD14 is a promising tool to predict the worsening of liver
inflammation, and may offer a potential biomarker for evaluation of therapeutic effects in NAFLD.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is a major cause of
chronic liver injury in many countries [1,2]. A recent study
showed that the risk of developing NAFLD is 411 times higher
in patients with metabolic syndrome, compared with healthy
individuals [3]. NAFLD ranges from benign simple steatosis to
nonalcoholic steatohepatitis (NASH), while NASH often pro-
gresses to severe fibrosis [4,5] and hepatocellular carcinoma [6—
8]. In addition, the mechanisms involved in the development of
NASH are not fully understood and the therapeutic options
limited. Therefore, predicting the progression of simple steatosis
to NASH and developing methods to facilitate the precise
diagnosis of NASH are important targets for clinical research.

PLOS ONE | www.plosone.org

Inflammation is a central process in the pathogenesis of NASH.
Previous reports have shown that chronic liver inflammation is an
important contributing factor to the pathogenesis of NASH and
the key predictor of histological progression [9-11]. Therefore,
precise detection and evaluation of liver inflammation are
important to help predict the progression of NASH. In fact,
several clinical biomarkers associated with systemic inflammation,
including serum high-sensitivity C-reactive protein (CRP) [12] and
cytokines [13], have been proposed as potential markers of liver
inflammation to aid NASH diagnosis. However, no clinical studies
have confirmed the usefulness of these markers to date. Therefore,
invasive liver biopsy is still the only method to reliably detect liver
inflammation and reach a definite diagnosis of NASH. However,
this procedure is invasive and is associated with a relatively high
risk of complications [14], emphasizing the clinical importance of
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identifying biomarkers for liver inflammation in patients with
NAFLD.

We recently discovered that leptin-induced overexpression of
CD14 in the liver is an important component of the pathogenesis
of NASH [15]. We found that CD14 overexpression resulted in a
hyper-responsiveness to low-dose lipopolysaccharide (LPS), an
important step in the progression from simple steatosis to
steatohepatitis, and was associated with liver inflammation and
fibrosis [15]. These results suggest that measuring hepatic CD14
expression, which reflects its expression in Kupffer cells, may be
useful to predict liver inflammation in NASH. However, invasive
biopsies are still required to collect the tissue samples used to
measure liver CD14 expression.

CD14 is a co-receptor that is detected in two forms: a
glycosylphosphatidylinositol-anchored membrane protein
(mCD14) and a soluble serum protein (sCD14) lacking the anchor
protein [16]. Additionally, several reports have shown that sCD14
is shed from the surface of mCDIl4-expressing cells [16-18],
although the exact roles of sCD14 are still unknown. Therefore,
we hypothesized that serum sCD14 levels, shed from mCD14,
might be highly correlated with hepatic CD14 expression levels in
NASH patients, and could predict the severity of NASH,
particularly liver inflammation. If this hypothesis is correct,
measuring serum sCD 14 levels may be very useful to predict the
progression of NASH and could become a routine test for the
assessment in NAFLD patients for predicting NASH progression
instead of invasive liver biopsy. Therefore, the purpose of this
study was to investigate the clinical usefulness of measuring serum
sCD14 levels as.a biomarker for assessing the severity of NASH.

Patients and Methods

Subjects

The study population consisted of 113 patients with biopsy-
confirmed NAFLD and 21 healthy control subjects, aged =20
years, who attended Yokohama City University between April
2007 and March 2012. We obtained written informed consent
from all subjects before conducting examinations. The study was
conformed to the ethical guidelines of the Declaration of Helsinki
and approved by the Ethics Committee at Yokohama City
University. Subjects with a history of excessive alcohol consump-
tion (weekly consumption >140 g for men, >70 g for women),
other liver diseases, use of drugs associated with fatty liver, and
clinically significant weight loss, for example, were excluded.
Twenty-one healthy subjects with a mean age and sex ratio similar
to those of the NAFLD group were also enrolled. Liver enzyme
levels and ultrasound scans were normal for all of the healthy
subjects. For the purpose of this study, subjects diagnosed with
diabetes mellitus before the present admission and subjects with
fasting plasma glucose >126 mg/dl and/or serum HbAlc >6.1%
were defined as having diabetes mellitus. Subjects taking
antidyslipidemic drugs and subjects with cholesterol >220 mg/dl
and/or triglyceride >150 mg/dl were defined as having dyslipi-
demia. Subjects using antihypertensive drugs and subjects with
resting blood pressure exceeding 130/85 mmHg on at least two
occasions were defined as having hypertension.

Clinical and Laboratory Evaluations

Body weight and height were measured with a calibrated scale
after the subjects had removed their shoes and any heavy clothing.
Venous blood samples were obtained after an overnight (12 h) fast
and were used to measure serum glucose, aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT), CRP, ferritin, and
insulin. Serum insulin levels were measured using a radioimmu-
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noassay. The other parameters were measured using a conven-
tional automated analyzer. Insulin resistance was calculated using
the modified homeostasis model assessment of insulin resistance
(HOMA-IR) equation: HOMA-IR = fasting insulin (WU/ml) x
plasma glucose (mg/dl)/405, as originally reported by Matthews
et al [19].

Anthropometry and Abdominal Fat Distribution

Abdominal fat distribution was determined by computed
tomography (CT) with the subjects in a supine position, as
previously described [20]. Subcutaneous fat area and intra-
abdominal visceral fat area were measured at the level of the
umbilicus using a standardized method based on CT values. A
histogram representing the fat tissue was computed based on the
mean attenuation *2 standard deviations (SDs).

Measurement of Serum sCD14 Levels

Serum sCD14 levels were measured by a sandwich enzyme-
linked immunosorbent assay (R&D Systems, Abingdon, UK). The
intra- and interassay coefficients of variation stated by the
manufacturers were <7% for all assays.

Histological Assessment

We performed liver biopsies with an 18G needle biopsy kit using
a standard protocol. Two specimens were obtained to provide a
sufficient sample size for analysis and to reduce histological errors.
Liver biopsy samples were excised and embedded in paraffin for
histological analysis. The presence of collagen, as an index of
lesion fibrosis, was examined in Masson’s trichrome-stained
preparations. Histological assessment of liver was performed by
two pathologists according to criteria proposed by Sanyal and
Brunt et al. [21-22]. Macrovesicular steatosis aflecting at least 5%
of the hepatocytes was observed in all the cases of NAFLD, and
the patients were classified as not having steatohepatitis (not
NASH) or having steatohepatitis (NASH). In addition to steatosis,
the minimum criteria for the diagnosis of steatohepatitis include
the presence of lobular inflammation, ballooning of cells and
perisinusoidal/pericellular fibrosis in zone 3 of the hepatic acini.
Steatosis was graded as <5% (grade 0), 5-33% (grade 1), 33-66%
(grade 2), and >66% (grade 3). Lobular inflammation was graded
according to the number of inflammatory foci per field of view at a
magnification of 200x, as follows: no foci=0, <2 foci per
field=1, 2-4 foci per field=2, and >4 foci per field=3.
Hepatocellular ballooning was graded as none (grade 0), few
ballooning cells (grade 1), and many balloon cells (grade 2). The
pathologists also performed NAFLD activity scoring based on
Kleiner et al [23] to evaluate disease activity, but the actual
diagnosis was not based on NAFLD activity score (NAS) [21]. The
NAS was calculated as the unweighted sum of the scores for
steatosis, lobular inflammation, and hepatocellular ballooning
based on the Nonalcoholic Steatohepatitis Clinical Research
Network methodology. The severity of fibrosis was scored
according to the method of Brunt [22]. Subjects with NASH-
associated cirrhosis were defined according to a previously
proposed clinicopathological classification [24].

RNA Isolation and Real-Time PCR Analysis

Total RNA was extracted from liver tssue samples from
patients with NAFLD (n=70) using the RNeasy mini kit
(QIAGEN, Tokyo, Japan). The mRNA expression levels of
human CDI4 and B-actin were determined in liver tssue by
fluorescence-based RT-PCR on an ABI PRISM 7700 Sequence
Detection System (Life Technologies, Carlshbad, CA).
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Cell Culture

The murine monocyte/macrophage cell line RAW264.7 was
obtained from ATCC (Rockville, MD). Cells were cultured at
37°C under 5% CO2 in Dulbecco’s modified Eagle’s medium
(ASAHI TECHNO GLASS Co., Tokyo, Japan), and supplement-
ed with 100 units/mL penicillin and 100 mg/ml streptomycin
plus 10% fetal bovine serum. After incubation, the medium was
treated with LPS (10 ng/mL) in PBS for 2 or 4 h. PBS
supernatants were recovered, treated with protease inhibitor
mixture (Sigma-Aldrich), and centrifuged at 10,000 x g for
10 min, following the analysis of sCD14 in the culture medium
using by a Western immunoblot analysis and a sandwich enzyme-
linked immunosorbent assay. Proteins were incubated with anti-
mouse CD14 antibodies (BD Pharmingen), and HRP-conjugated
secondary antibody (Cell Signaling Technology).

Statistical Analysis

Continuous variables are summarized as means * standard
deviation, while categorical variables are summarized as percent-
ages. Spearman’s correlation coeflicient was used to determine the
correlations between serum sCDI14 levels and the factors of
interest. The ttest was used for univariate comparisons between
groups of subjects. Because many of the variables were not
normally distributed, we used the Kruskal-Wallis test for
comparisons of more than two independent groups. We assessed
the diagnostic performance of serum sCD14 levels by analyzing
the receiver operating characteristic (ROC) curves. The ROC
curve is a plot of sensitivity versus 1— specificity for all possible
cutoff values. The most commonly used index of accuracy is the
area under the ROC curve (AUROC), with values close to 1.0
indicating a high diagnostic accuracy. The accuracy of serum
sCD14 levels for discriminating between mild and severe
inflammation was determined by calculating the sensitivity,
specificity, positive predictive value (PPV), and negative predictive
value (NPV). Multivariate analysis was performed using logistic
regression analysis. In all analyses, values of P<0.05 were
considered statistically significant. All statistical analyses were
performed using SPSS software version 12.0 (SPSS, Inc., Chicago,
IL).

Results

Patient Characteristics

The clinical and biochemical characteristics of the healthy
controls (n =21), and patients without NASH (n = 48), and NASH
(n=65) are shown in Table 1. The histological findings of the liver
biopsy specimens taken from the patients with NAFLD are shown
in the lower part of Table 1. The inter-observer agreement
between the two pathologists for liver fibrosis stage was 90.2%.

Serum sCD14 Levels

We measured serum sCD14 levels in the healthy controls and in
the two subgroups of patients with NAFLD. We found no marked
differences in the serum CD14 levels between the healthy controls
and patients without NASH (Fig. 1A). However, the serum sCD14
level was markedly elevated in patients with NASH compared with
that in patients without NASH (Fig. 1A). The arca under the
receiver operating characteristic (ROC) curve for distinguishing
between not NASH and NASH using serum sCD14 level was
0.796 (Fig. 1B). Using a cutofl level of greater than 27.3 ng/ml for
serum sCD14 level yielded sensitivity and specificity values of
81.5% and 72.5%, respectively. The positive and negative
predictive values for the serum sCD14 level of 27.3 ng/ml were
73.6% and 80.6%, respectively.
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The correlations between serum sCD14 levels and the clinical
characteristics of patients with NAFLD are shown in Table 2.
Serum sCD14 levels were significantly correlated with NAS
( Spearman’s 7=0.354, P=0.004) and with individual NAS
components, including lobular inflammation, ballooning, and
fibrosis. The strongest positive correlation was observed between
the serum sCD14 level and the grade of lobular inflammation
(r=0.498, P<0.001) (Table 2 and Fig. 1C). These results indicate
that serum sCD14 levels closely reflect the disease activity of
NAFLD, especially the grade of liver inflammation.

Next, we investigated the relationship between serum sCD14
levels and hepatic CD14 mRNA expression using liver biopsies
from patients with NAFLD. As shown in Fig. 1D, the serum
sCD14 levels were significantly correlated with the hepatic CD14
mRNA expression levels in patients with NAFLD (r=0.552,
P<0.001). These results indicate that serum sCDI14 levels in
patients with NAFLD closely reflect the hepatic CD14 expression
levels.

Multiple Regression Analysis to Predict Lobular
Inflammation in Patients with NAFLD

Next, we investigated the correlation between serum sCD14
levels and other clinical factors that may be involved in lobular
inflammation in NAFLD using multiple regression analysis. For
this analysis, we divided patients with NAFLD into two categories,
mild inflammation (grade 0-1) and severe inflammation (grade 2-
3), according to the criteria. The clinical and biochemical
characteristics of both groups of patients are shown in Table 3.
We performed multiple logistic regression analysis using age, BMI,
ALT, CRP, and sCDI4, which were significantly higher in
patients with severe liver inflammation compared with patients
with mild inflammation in univariate analyses. We also included
sex in the multivariate analysis because the sex ratio was also
significantly different between the two groups. Notably, only the
serum sCD14 level was independently associated with grade of
liver inflammation in the multiple regression analysis (Table 4).

Receiver Operator Characteristic Curve for liver
inflammation

To discriminate between severe (grade 2-3) and mild (grade 0-
1) hiver inflammation in NAFLD, we plotted ROC curves and
calculated the AUROC (Fig. 2). The resulting AUROC was
0.752. Based on the ROC curve, the optimal cutoff level for severe
liver inflammation was 29.5 ng/dl. The sensitivity, specificity,
PPV, and NPV were 78.2, 72.4, 79.6, and 62.9%, respectively.

LPS-induced sCD14 in vitro

Finally, to elucidate whether LPS can directly affect secretion of
sCD14 from macrophages, we investigated sCD14 levels in the
culture medium of RAW264.7 cells, the murine monocyte/
macrophage cell line, incubated with LPS using by Western
immunoblot analysis and a sandwich enzyme-linked immunosor-
bent assay. LPS treatment for RAW 264.7 cells significantly
increased sCD14 in the cell culture medium (Fig. 3). These results
support the observation that LPS increases secretion of sCD14
from macrophages including Kupffer cells.

Discussion

In the present study, we showed that serum sCD14 levels were
significantly associated with diagnosis of NASH. Moreover, the
increased sCD14 levels in NASH patients were highly correlated
with increased hepatic CD14 expression and liver inflammation,
even after adjusting for age, sex, presence of diabetes, dyslipide-
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