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Optimal limits of aminotransferases by
ROC curve

The ROC curves of serum ALT and AST levels for HCV ™

positive subjects are shown by gender for 3 years in

4

Figure 4. For both genders, the ROC curves for AST were
positioned to the upper-left compared with those for
ALT (Fig. 4a). The cut-off point (threshold) values in the
uppermost left position on the curve were 24 U (sensi-
tivity 0.727: 1-specificity 0.280) and 27 IU (0.717:
0.222) for ALT and AST, respectively. Even in cases
divided by gender, the ROC curves for AST for the
respective gender was to the upper-left compared with

those for ALT. In particular, the lower curve for ALT was
remarkable compared to that for AST in males. The
cut-off point values in the uppermost left (threshold) in
males were 33 [U (sensitivity 0.577: 1-specificity 0.210)
and 28 U (0.761: 0.284) for ALT and AST, respectively,
and in females were 22 U (0.697: 0.256) and 261U

ALT __
L
(v WM:w.s% M:56.3%
(N=37) {(N=198)
F:4.3% F: 39.8%
31 (N=15) (N=138)
30| By 5.0 [Bw: 7.4
(N=91) (N=26)
F: 47.0% F: 9.0%
(N=163) (N=31)
0 30 |31 AST (IU)

Figure 3 Hepatitis C virus (HCV) positive ratios by gender in
the ranges cut off by the levels of alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) at 30 [U. Data are
shown as the percentage of HCV positive for the total HCV
positive in each gender. The ranges less than 30 IU of both
ALT and AST show the false-negative of HCV positive. )?
value = 40.836, P< 0.0001. The numbers in parenthesis show
the HCV positive subjects. F, female; M, male; N, number.

(0.692: 0.202) for ALT and AST, respectively. These
threshold values were defined as the proposed limit
points in the present study.

Comparison of efficiency (sensitivity and
specificity) among the three different

limit points

‘The efficiency of the proposed limit points for serum ALT
and AST levels were compared to those for the previous
and current limit points in Japan based on the ratios of
the true-positive and false-negative in the HCV positive
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Figure 4 Receiver-operator characteristic (ROC) curves of
sensitivity (true-positive fraction) plotted against 1-specificity
(false-positive fraction) for serum alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) levels in the sub-
jects that were diagnosed as hepatitis C virus (HCV) positive in
examinations over 3 years for both genders (a) and by gender
(male in (b), female in (c)). The cut-off point (threshold)
values in the uppermost left of the curve (sensitivity:
1-specificity): both genders, ALT 24 IU (0.727: 0.280), AST
271U (0.717: 0.222); male, ALT 33 IU (0.577: 0.210), AST
28 1L (0.761: 0.284); female, ALT 221U (0.697: 0.256),
AST 26 1U (0.692: 0.202). Area, area under the ROC curve.

group and of the true-negative and false-positive in the
HCV negative group: the previous (ALT < 35/AST < 40),
the current (ALT < 30/AST < 30) and the proposed limit
points, by both genders (Fig. 5a) and each gender (males
in Iig. 5b, females in Fig. 5¢). For example, in case of the
HCV positive group, the true-positive and false-negative
ratios show the proportions of the HCV positive group
outside and within the ranges, respectively, divided by
the respective limit point.

As shown in Fig. 5, the true-positive and true-negative
ratios were increased and decreased, respectively,
depending on the limit points with the lower ami-
notransferase values. In both genders, shown in Fig. 5a,
the true-positive ratio was improved to 76.7% with the
proposed limit points. However, one-quarter of the
HCV positive cases were judged as false-negative. In
contrast, in the case of the HCV negative ratio, the true-
negative ratio was decreased from 89.8% with the pre-
vious limit point to as low as 70.0% with the proposed
limit point. Although the sum of true-positive and true-
negative ratios with the proposed limit point was the
highest among these cut-off points, the sum ratio was
only 146.7%.

Likewise, in the case of males, shown in Fig. 5b, the
true-positive ratio was improved with the proposed
limit point, but only three-quarters. However, the true-
negative ratios were decreased from 82.4% with the pre-
vious limit points t0 69.9% with the proposed points.
There were no marked differences in these ratios
between the current and proposed limit points. In
females, shown in Fig. 5¢, the true-positive ratio was as
low as 40% with the previous limit point. Although the
true-positive ratio was remarkably improved with the
proposed limit point, the ratio was only about 70%. In
contrast, the true-negative ratio was as high as 94% with
the previous limit point, but was down to three-quarters
with the proposed limit point.
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Figure 5 Dercentages of true-positive among the HCV positive and true-negative among the HCV negative divided by the three set
limit points of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels. (1) The previous limit points; (2) the
current limit points; and (3) the proposed limit points. The true-negative and false-negative: the negative and positive ratios for
HCV within the range set by the respective limit points. The false-positive and true-positive: the negative and positive ratios for HCV
outside the range set by the respective limit points. The values in parentheses in the positive and negative columns indicate
sensitivity (true-positive) and specificity (true-negative), respectively. In addition, the values in parentheses beneath the columns
indicate the sum of the true-positive and true-negative.
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DISCUSSION

HIS STUDY AIMED to re-evaluate the effectiveness

of serum aminotransferases levels as a marker in the
primary screening for HCV carrier detection in over
85 000 subjects in the annual public medical health
examination. Before the evaluation, the optimal param-
eter obtained during public health examinations was
also elucidated for HCV positive. Consequently, serum
aminotransferases levels were confirmed as the optimal
parameters related to an HCV positive diagnosis by the
judgment system for HCV infection. Serum AST levels
were more significantly associated with HCV positivity
than ALT in both males and females. Furthermore, the
optimal limit points (proposed limit points) for the
healthy range derived from the ROC curve were different
between genders (male, ALT33/AST28; female, ALT22/
AST26). Based on a comparison of the proposed limit
points to the previous (ALT < 35/AST <40) and the
current (ALT < 30/AST < 30) limit points in Japan, the
efficiency of the proposed limit points was superior to
the others. However, in males, 23.3% of HCV carriers
were considered as negative (false-negative), although
the true-positive ratio was increased by 15.3% from the
previous limit point to the proposed limit point. In
fernales, the true-positive ratio for the proposed limit
point was markedly elevated by 31.4% compared to the
previous limit point. Importantly, at least one-quarter of
HCV carriers could not be captured for each of the
genders, even when using these optimal - conditions.
Likewise, the inddence of false-positive among the HCV
negative cases increased to 30 and 25% in males and
females, respectively, with the optimal limit points.
Therefore, one limitation of the use of aminotransferase
levels as an indicator for HCV screening was found due
to these low efficiencies. These results mean that almost
one-quarter of male and half of female HCV carriers are
already dropped from the thorough examinations and
therapies when using the current limit points of serum
aminotransferase levels.

Conry-Cantilena et al. have reported that 31 and 42%
of HCV carriers exhibited PNAL (under ALT 41 IU) and
minimally raised ALT levels (peak level of ALT less than
80 U), respectively, in a follow-up study for 5 years.” The
present study also demonstrated that the proportion of
HCV carriers with PNAL (less than ALT 30 IU) was 33.3
and 56.0%, in males and females, respectively (Fig. 3).
Although it is very important to determine how so many
HCV carriers with PNAL can be screened in the health
examinations, one of the markers associated with HCV
positive status in the present study was ALT. Therefore,

© 2009 The Japan Society of Hepatology
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there are limitations to the use of ALT levels to screen for
HCV with PNAL.

As the present study showed that AST rather than ALT
levels were associated with HCV positive status, a sig-
nificant relationship has been reported between AST,
but not ALY, and liver damage, including portal inflam-
matory piecemeal necrosis and liver fibrosis.'”'® In
addition, Schiffman et al. observed that there was no
comrelation between baseline ALT activity, HCV-RNA
level and liver histology in HCV patients with PNAL.¢
Puoti et al. described ALT levels as possibly being less
important for the determination to undergo therapy
than other factors, such as age, HCV genotype, liver
histology, patient motivation, symptoms, extra-hepatic
manifestations and co-morbid illnesses.”” For hepatic
fibrosis patients with not only HCV but also several
other liver diseases, serum AST level has been suggested
to be a better marker than ALT.** Assy and Minuk
suggested possible reasons to explain why AST, but
not ALT values, correlate with histological findings in
patients with HCV.'® One of the possible reasons is that
co-existing non-viral-related fatty infiltration of the liver
might contribute disproportionately to the elevation of
ALT. Another is that HCV might destroy mitochondria,
where AST exists as a specific enzyme, resulting in intra-
cellular trophism. In addition, AST activity may be more
stable than ALT activity.”® However, it remains unclear
why AST values correlate with hepatic histological fea-
tures, in particular fibrosis, and further studies are there-
fore needed. Indeed, while there is no doubt that both
ALT and AST are useful parameters for liver disease,?
there are limitations of the use of ALT and AST as param-
eters for HCV screening in public health examinations.

In the present study, the serum aminotransferase
levels were different between the genders, in agreement
with previous studies.” Prati et al. indicated different
normal ranges of ALT for liver disease between males
and females (30 and 19 IU, respectively) based upon
calculation of the 95th percentile of serum ALT levels in
normal subjects with a population at lower risk for liver
disease.? In general, both serum aminotransferase levels
in females tend to be lower than those in males.”?%-%
Puoti et al. speculated that different hormonal factors,
such as estrogens, could act as modulators of some
mechanisms and may explain the differences between
genders,® based on the decreased ALT levels in pregnant
and estrogen-treated females with chronic hepatitis
C.*'32 [ndeed, in the present study, the aminotransferase
levels in HCV positive females were independent of age;
although these levels, especially ALT, were elevated in
males aged less than 65 years. The current results may be
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supported by these reports. Therefore, the cut-off points
of ALT and AST might need to be lower than ALT in
females, particularly in the younger age groups, for HCV
screening.

The present study attempted to generate a useful
equivalent for the detection of HCV carriers by logistic
analysis. Ultimately, the equivalent, based on some
significant parameters associated with HCV carriers led
from the stepwise analysis shown in Table 2, could not
efficiently detect HCV positive rates below 10%. There-
fore, in the present study, the equivalent was not an
effective tool for the screening of HCV carriers. In future,
a more effective logistic equivalent should be con-
sidered using better parameters, induding platelet
counts,”™ in a larger population of both public and
clinical examinations for the screening of HCV carriers,
because the present judgment system for HCV infection
needs some steps added with different specific equip-
ment and techniques and the consequent costs. The
effective logistic equivalent from the parameters used in
public examination will be a good way from the view-
point of cost effectiveness and will be available in
developing countries. However, at present, there are no
highly efficient methods that can be applied to the
health examination for the screening of HCV carriers.
Furthermore, as shown by the results of the present
study, one-quarter of HCV carriers, in particular almost
half of female carriers, have been diagnosed as healthy
subjects and, therefore, have missed out on any treat-
ments for HCV infection. This fact supports the recom-
mendation of HCV tests, at least the anti-HCV antibody
test, to all individuals during health examinations for
the early detection of asymptomatic HCV carriers; this
should be more important than cost considerations.

In conclusion, the limitation of serum aminotrans-
ferase levels as markers of HCV carriers for primary
screening in public medical examinations was con-
firmed, because one-quarter of the HCV carriers were
categorized as healthy subjects. Therefore, the current
investigation supports the necessity to apply HCV
testing to all individuals undergoing public medical
examinations for early detection and early treatment
and to prevent the spread of HCV.
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L SVR:30%

ety e

PEG-IFN+) /Y
3zh -3 dot e

2004

= 1 E*L:stm 4 IV AR EEOTE

RED CRBHIF ROHEIE
4 v¥%—7x0ar (JFN) 2°F%
MTHh5bHo 191FIZCRBMR
2023 U TIFNA BRBREG & 72
h, 20024E(20) 8K O
HEEVRBEERL 25 FT
i, ECEEUHFEEZDY A
v AHERR BHE{E (SVR) i
#30% THolzo D, 2002
~20044E ¥ T3V N v BFH
XD EHRDK45% 2 LA,
20064F BLAE I FF SR RIIFN - 1) /3
Y VB REEIC XY, CRYE
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HHFEDHT0% T 4V RARG A HT> = L At
ETHD (B1), L2L, §XTOCH
BYFRBENERONR L 25 bIFTIEL
VOBEIRTH S, FROBIRICIE, FEHD
60~65mIA F 22 F L, HYOMITE DR
Vo, BHHBIORVWE I RFE
OIEFHEIFH D OYEEMOBE LB EE
BL2ERERD, T YA NAMOERHE
LT, PANVAENLZNWI E (5.0loglU/mL
*i#). Genotype (G) M2a, 2b (serotype 2
B (3. genotypelb (1#) IZHAIFNZIE A
Buv. ok, IbEIYAVABEIBY
TEHSVRENV K CEHBRESINTEL. £0
FHYHROHBIIEE RES. NHOBEH
DSVREDK 2% Tho7=0h, BETIEH
50% F TRIED LA o7 LB L L
Thb, miLIL, GlPDslow-responder? Fi#k
L, 5 F1612:8 % (CHCVRNAZ R
3, 36ATREILLEY 4 VAR Gl
BITOFMEOET & BigT 201, hb
DIEFNIF L TT2:l M 5 EIL 2 h b1 E
St TRICEY, ASEREHES I ARSVRE
720%I12 & ERTS Y,

1 #SEIFNO L2 & Y RE O F#E b
fEERDIFNIZERISAH SN, LR 39

BT, EANIIE 3 EERShT

Wb, THIREHOKEXLZFEERA Y Va—
TH5HLEICHENT V. BMICIFN

MR % 7-DITHERICEREI SN2 BAITH 5,
2B OPEG - IFNDVHEFH I TEY,
RIIWRTEIHIBEVDYH DL, RT7{ b
DHEE % 7T o IFN a2bl 35 F812KD
DPEG2FYW RV F Ly Z7)a—N145F
BERE LB VRV ETH D,
NRZIFNa2bid, 7 3 /7 BEHtDT7 I/
O N, 19FoXIEEFESLE
bDThHb, TTH, Hs"~ORTO&EEE
BA50% %ML THEY, His"ICEA LIRS
IFN a 2bidLys” IS4 & L 7= R ZIFNa2bk It
BLTEVWIYANVAEERZD LN &
75, His"~O#&13, IFNa2bkIFNa L
7% — (IFNAR2) L O&EAMHEZ R &
HBME L THT LW EREMING, T
72, Lys ' IZ#E& L7 ZIFNa2bid, o~
TREAERELB LTI VAGEEI KNS &
DD HNT2Z L5, Lys ~DFERIZIFN a

BERIFNa

o

HEDIFNa

!
e 13

®2 IFNa OEMEEOREL

DEHBREHP L TCHEYHRE O
TrANVERINICIRELET, &

%1 PEGIFNOEEH

8. A3EB5THLENHS (@ | R PEGa S | PECITN R
wh e REL PO R ¥ A

2. Bt (A—91—) (2o T35 (Al Be3R)

£ 2 T. IFNa ® R 71t (PEG- PEGH it | 1I2kD 40KD %

IFN) OHBR. 7)) 75 VA%

W A v A {EH

' IFNa-2b0#28% |IFNa-2a0%7 %

H5L. REXHFH L, invivoll B

FHEWENERLERD LV IEY

¥+ AHZLIZLED, IFNaDEWE zoft

Rl e (1 L4 874pg/mL 10,700pg/mL

FR R ‘ k&S 5
SEE IR
MRS

EARE(LTHZ - ThHA, PEG -
IFNIZ. R DIFNHEHEHOK S %

FREER D

Bk BE7+—524 2009012)
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bLIFNa L 7% —¢&
DFREEZHELTVAT #2 PEGIFN : BMEIEHM/NT % — %

M T [=]
éﬁﬁiﬁﬁ:ﬂf“éhfu\%m NG A—% IFN a PEG-IFNa-2b | PEG-IFN a-2a

N > ﬁ‘; SAER (LYY 31~98 80" 6~14"

Bk DIFND BT 7075 (mlh) | 11,800~16,170 1,540 80
&, X7 {LIFN (PEG-IFN) | TR ()2~ 23 16 30
DLDELEHh B YVRE | C—stf b5 7R EB 17100 11.5~2.0
b PEG-IFN@%E%@]E?, ! MMM (h) 2~5 >40 77

o * BEOKEI L - THY%

A S 0B <7D F BEOHTI b b T
H FEICHEBAEENAPEG
ﬁ}:f'@j(%i ?:(‘ &:ﬁ’ﬁt:ﬁ} 23011
s IR ~ K
CTEILT 20 ~<7IFN B2 s NS3 NS4
a 2a?D %46, 0KDDPEG
EEGEEAHIET, /p
ERGHER Knw2) e
7oA, BEWVERE A
FoaTrEohsY ™Y,
EyBREARE, HER it s
ff‘z/\a)%‘ﬁ & l;ﬂ k ? E A:‘v:‘ll:r::;\)eltnlgl): 2008; E‘-:::;:l;:mzml 2007
BB < RKREL /R L ;ﬁ@ﬁ? - T Ry SRR
_,(- l{ \ -,:) : n ‘i 1 J\B Fﬁ}j & . (PE?;;N:RB‘}*H’*) lll\;lll‘:m‘f.::'r'f:\:j:::»w :r»:;:):;;‘;inmz feston
BT, ' H3 IFNEESCAOARBSM CHET 55K

— 7 xf b7 7MKL,
¥— 2 ICMBRT ARIER 2 HEBR L, 7 HH®E
CEDOY 4 VAWM %RET 2 (R2), N
FIFNIZE 1 %5 CT%E Lz iR EE % 1
BT A0T, fCL lEEDHEEEL - OREE
FIFoNhoBEISAICL o THRLEE
NEAEE 25, /2, MHPBEZRERT
HIEIZXD, HEROIFNTALNTWY
AW ADBHEFEOWHHSHEFTE o

2) T4 NVABETF»OALGRDR

HCVO &, JEHE S FIRONSSATIR D
ZTREIFNEZHEOMEFER I AT
bo B3, fERHE STV HIFNEER
EREZEICHETLHERTH S, 7, Hid
DT & {IFNHEMEEICHE L TIENSSAD
ISDREHE SN TWwb, $/ZDEHIZ37
il V3 region® Z % & LIRRDR & W 9 #
MASRBVIE A FR B OBHR R FRICES- L T
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WHREFRIIEL, ChoDEHRLMKL
IFN# 5-3: 0% ER, SR & OWFHE L R
ENTWALEZIATH A,

I FrEEssEOMER
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AGVEBELPLEL BV, TOXIHITHYA
WABERITZRVHEITIE, FREREIC
Ttz @R b L, FREZ T L8
Hbo
FFEEREIIHCVEHIR L 2V b 0D, fiF
REHEBLLIFMROBEXRTZLICE
D, FHEELERZIZ D2EHEETHL, C
RIS £ CHEEREOBIGIZ 2 5D,
HROFEHED Y —H —Th AALTHAREE
FRTBEIAT, BivA VAEEIZTYA
AN TE o BE XA, IFNFEE
DOBERICI ORI A VABERERTER
WEBEIA, ERTETHREDESHMZ
TETERVWEBEIA, THY 4V AHE
FUILVWRBSALEVRELRMBEL 2D,
FFIEEREDEBITN . ZhFETELD
HEENRAONT VWS, ZORTHILY
FAFa—IVE (UDCA) EFYF V) F
YRAOFEHEOERLHTH LIV Y LB
377 7—=%C (SNMC) 13, HHMEICE
WTHRERN BB E A L THERSWE LR
WETH 5B,
FOFEEREOS—BIRE L LTI,
UDCA (Bf o) dbifonsd, UD
CAIZIRVEBEAITH Y., EHk L BHYHELE
ELLTBESIN: [HEE] ORKSTH 5,
AIIZBWTI970E R & b B B &
LTHBAENE L) o7z TNVVIRTT

2. BB WA & L T1978% 2600mg/

A5 RBES RN & 2 ), BEFEA
HLTik EREEAEFEZ (PBC) &xf
L T19994F (2600~900mg/ H AR E IS & %

s TV, SNLRABIZEVT, —EER |

REIZ L) AR S NET S h R

0972 BRI 25 C HaRiETH 5 Y, UDCA |

DPBCIIX T A2A%MEIE, 198775 Y AD
Pouponb 2 & W TR EN72Y, #0
#%. %5 b REBRICUDCAD B IEH AT
BEICHTAEMELERELLY Y, Bl
Rz LI oBERERICNTAUD
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CAOEMEOKEIZ, —EERABKICLY
AR EOMRP>OHE I NPT,

YERBFEIZDOWVWTIE, FE4 BRSO
Bt CR BT A A B ICUDCA R #%
5L 7-ROMEETESEORE LY, &R
JBHB T - VOEBROEERLZZEZ TS
919 UDCA®D BB AR /e BT L Cid,
CESIERAELVREFENA TS, LA
L, WEZZUDCAEREBER ICIET VO
GHELEELTVAEDLERTH B, DT
KHREZZON TV AIERARFEZILOTA
bo —DIIUDCADTEEIZ & ) MfaEEHED
JRiH B ASUDCAICE &b V) MR A3 R 3
EhHBHRHREEZONTVD, T7-
UDCAICIZHERILIEH, SREREEH, 07
RE=VAERADD Y, FHRORECH
TWBELWMESh TS, ThOBEAWE
BREIZE D, PBCIED ) TR, CRIBHEIT
223 L T HUDCAIKF R DR ER R % 5
HEyadnrasns,

20074 3 A2 Vv Vi CRUBHIFREICH
THREEMARBENz, DRINSLTVY
13150mg/H DFER BT TH o 7245, &M
THERIBBETHLHa Y b u—VRERETEN
63MERRICBVTERL 220 TORFE, TV
150mg/ B #% 5- B 12 k. ~<600mg/H B & 0900
mg/ HE 5B ToORE MG 4 ~24B% 2B
BHAST, ALTB X Uy -GTPEDEENEED
EZEdoTROOLNL, ZDX) 2EHHA
s h, e TEREMICHER VY LA
AN, RBILE o7 BE CRIBHF
BRI 23R T VY 5813600~
900mg/H TH %, BIEAIC2WTIE, BA
B, TH, Ei% & OHILRERDRFIZ A
SNEA, FORBIBMELNDTDH 5,

PDE® X912, IFNRUDCAI & 0 F4D
ET 2L, FEECBITTAIEZAL
THHFITHZENEELFA VM TH 5B,
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NS3 Pr NS3 Heli

domain domain protease / helicase

NS3 Bifunctional  NS5B RNA-dependent
RNA polymerase

4 CEFF#Ohb 5 DA HROHCVEREER

CRIEHFHEEIIBVWT, I
BMORMERIZIEZ, EHoOBH
DOFWERE T, FITH-HBY
PR H (FLHBsE ki
-HBc). KEBEZIZEWVT
ik, 3~62»HILOBHFRERK
FIZLVBFIRELEETSZ
LNEETHL.

V HiREAGEE TR RS

I FUWFREEE 7077 — LREH
HCVORHICEE LT, HCVASED 3 Ho#
HEENEES L TWBIEBHLPE R T
X7, FREFUFT—¥, ~N)A—¥ K
VAS—¥Thsdb (B4), CopTTOT
7 —BlIx§ 5 RER O RBEIBE—FLT
LTW5, Telaprevir (VX-950) (ZNS3.4A pro-
tease inhibitor T 4. Telaprevir& PEG *
IFN® §f I TSVRAME® THA &\ ) A
TTWh, EVEE, BEERELDISD
DTHH)o

NV FEREHEROLDHIC
BECEFRDPBHEIADTI+I—=T 7
FHEThAHH, EAMCIRREHERZ L
Bz, FREBEERAERELZ I THVALS
EThHbo

HBsHiE Bt DHCVIE AR B E S A
F OFIH & 2 BEEHEIC T, PUHBsHUE, i
HBcHU KR, KERBEHE B\ CHMERE
FEECENC EeRARAMLEY, 26
\HBsHLE Kt OHCVIE TR & S A
O B L8 N OHBVDNAD 78 2 BRE 4 5
L. 50%3% { \(CHBVDNAD —EHHBFHET 5
B2 LY. HBsHiARLHBcHUE
BHOBESAIHICZORENLS NI LN
HIB L 720 HBVO &S0 PEAEH B FFAILC
HBVA > TV AT LERIBETHLNTD
b5,
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HBAO R 2 AL BREBHRE
FORHEL PR L Tuiid s S R
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CHEREAREDS EHCVRS & Zab L 785,013
A (BH295002A, &MH5551LA DF— 59
5, IMJEALT - ASTiE OHCVESTEEI2H 5 5
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FEFLVHEERICIBWT, HERBHT 24
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HEORM, 2) FREEO7+0—-T 7D
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b, FO=HIZ, EMOZDOHERDH
e, BE - HRAOHBOY K LER, I
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C HFROHEER

N E LRI A Y

ETFaN
*FFEEMFE(S C BFF 4 LA (HCV) &8k
BRUBLSO0, FRYEMREMEL, FHRia0
BEEERTTLCLD, FRMERENR
HEMATHD.
*FEBFEE LT, YLV FHFYI—)
B(UDCA), BARX=Z /77— C
(SNMC)DRSHEATSS.
*MBHOBE, CRMBHFROERICH
BLTLZOT, BOETS. -

EFHIZBWTIE, FEOEED 80%ix CHl
IF %6 4 v A (hepatitis C virus : HCV) (2R
T5. 2FY, HaERT BRI ICHEBRFE
P HHFEEANOBITZHIET 5 EXKGET
b LPL, sFTELEHATI V-7
o ~ (interferon : IFN) OB EICH T N
LWBERISFET L. HER TR MEICA
201, WEEVETL22HY, BRI
BOBNAVAIBEIIBITLTW L BbNRS
Ih=7TH59H. ERHICIE 60 RERFED
SDBEFEDEZELFINIIBLTWS. ThbD
BZRIBTOIFNERICE-TYH, OF T
AT LRI D D, T ordmRiEh
TS, ORAAOWBEEFEERICHBLT
v, % EOEBICE Y SVR (sustained viro-

logical response) \CE L BWT EAE L, BE
BICBANTFHENIHAFEHNZHRT L L)
DEMOKRBL LV LR BV, Lo T,
ChODBEOFHE~OEREZIHL, 35
CREBEEZORTALREREEL LTREL
BolRETH5S.

WA, WL 2P0 KED SHFRIES -
TWwa, FRBRLEbALITTDREVWI EICH
TAHERULVHRPZINERRERZ - TE
LS IFN BRFEN TH -2 HE, FHI
DWTIERKICHALT, BN CELHETL L,
SHRBRBMEELLZILELHD S 5. BRFOWE
WEHIBL, AY - Wl E & bALLY,
AEBRZITI JLPINPLOERIE TR
FeErEBbNS.

ATk, IFNEHBICH L TBRETDNL
TVRER, HICHRELERPLFREAN 28
Bz AN L DIZOoOWTEHT 5.
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(1] “JLYOUDCA |
OFIE(FR (RFHsEhE |
EM)

IFN T ALT 1, AFP o EXF LNV
FEFIXAFEESE (SNMC, UDCA), #igE*
Bidh o WiHEASEOETHET L] LBHEL
TWwa, 8612 THAERTFY (BETFRHEE
$& L7-16% 0 ALT BABALE stage 1(F1) TH,
BRI ERED ISEDTXa Y ba—uT
B, AF—Y 2~3(F2~F3) Cii. WMHEEM
ALT=S30 IU/lca >y bu—=d5%] i,
CRIBHIFAREICDOVWTIE, ALT fHAsEH
EUTIETLTWAERNTI, €9 ThEVE
BIHRTHLMIFHREED) A7 HEd» o
2. LW EH vl ohnEAMEAENE
ErMMELTWA.

FFIEERR I HCV 28R L2 vwd 0o, FF
FEPBLLFEROTELRT I LI2LY,
S ERZMA 2ERETHS. CRBY
4 CRIEEREOMIS IR 501, Fo%k
ET—H—ThhHALTHREMERTRET,
WA NVARECTTIA VARENTEL2ho
BE IFNSEOREHIZLIVH YA VA
BELPEBBTELRVEE, EMTETHHRED
BEHEMEEETELVEE, 074 VR
BELPEIRVEBENELHREL 25, HE

HEREOBDIIH L, IhETEL0OBEHREN
RALNTHE, ZDENTH, IVIYT4F
3 a— g (UDCA)D YV IERE, 7)) F )
) FVHEHOEHEOEBMLTHSMP I A 3
J 77=%v CENMO) X, EREICBVTEH
2RI S LTHEA SR Lok &
ntwa.

%.1.;1,:}::-!/‘/5'“2’:\::“/:I-—}I/@(UDCA)

BONEEREOHE —BNEL L TR,
UDCA( v 8®) %7 Hhs. UDCA X8
HEEATHY, HRIVGDBREREL TR
BEENT: [REAR] ORFTHS. FHICBNT
1970 ERBELVEREREL LTEAS L
B X hol EBEFHEFEZ (primary
biliary cirrhosis : PBC) L BEH RICH T 5
UDCA DA DOKZIE, —EEREICLDY
FHzEHOERLORESRL.

ERBFEC VT, WTIRBREZZOATY
530k TLHTHSL(ET). UDCADEKY
Wb, MlEEROIEH®AY UDCA KEE

#BbhFHEREIsRES R LEEFRILNTY
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or | —— 150 mg/8 |
~-Br - —o— 600 mg/8 |
o ~1et | —o— 900 mg/H
= -15 mean+SE
{ *: p<0.095 vs [tabs
£ ~20} [ 8 8]
_.25 L.
~30
-35

BANEs 438k BB 128% 168k 208k 248K o
150 mg/H0n=) (188) (186) (185) ((183) (179 (75 (170 [2) rj}[,jﬁ m
600 me/B(r=) (193) (186) (180) (190) (189) (182) (181) FHIMERODESR—-ALT
900 meg/B(h=) (185) (181) (182) (179 (179) (177) (168) (GPT)E(LEDHHE

4. F7:, UDCA ZixHiEE{ER b L X {EM,
HRRENEEN, M7 RP—2AEH B Y, I
MBORE TR ELBEIR TV,

CHOMENLTEIFICED, CERSEEICY
LT UDCA RFBEOREIRERIET LD
nEInb.

2007 E3 RNV VESZCHESEIFRER
LR B AREEMARE N LA ST
V9150 mg H OERATEETH - 7247,
CEERETHL I PO—-VERBHENG3
Eilie B W TERS R TOER, 7L Ee
150 mg/ H#& 5 #I2H~<600 mg/A B & U900
mg/ B S ETOR GG 4~24 MK BT S
AST. ALT B L U y-GTP HORELAED
ZEboTROLNAL(BR). COLILER
AR EN, FETEREHICEELVWI LR
HFEsN', REBILE-7-. BE CHRHEBMERFK
BT BB RB % 7 L EEHE G R 600~
WO mg/' HTHA.

FA O C RFFRBEH T S ALTHE
BE HDHVCITESEITOMH, X OICRET
B siconTiE, AfmEafRIE 2 wd 0o,
Tarao 51, 7V VPG #Z T8 (179%)
T, VG %IICHRTSFELU LD
BEMP TORMRBORBESERIZEDL -
REDBRAHBEMEOERERER LTS,
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PRV OIF, ESHIF ALT 4580 TU/IBLF IS
A ENTTNVESRF TR, IO/
BREMZ TOBY, TN EREGHLIEE
HETALT OEEBICEEELENALNL
Mol LTWAAET, ALTHRELEIOR
WFHHRZHERL T 5.

WHRA=Z/T7—=02C
(SNMC) h

HEDOEGTHE L) FV)F U 2ERGT
HY., KETIIH LD LITREELHERE O
OlicOHWSRTE R FRBFORKE )
FMNFrDHDOF5ATOL FERHE SR, B
RIEDHRIZL ) ALTOUER2ABEEZ N
TV5,

SNMC 2. EM 36 fiakic 54T 5 BN RIiE
Pl cf%iz. 1H4OmlL 17 HAEHESO
TEERIERABRS IO FOER. Y
RSBORBERERE 7IRBERL, AST,
ALT B U yGCTPHEHOKENEEOXE D
S T#HOR, ZRIZED, 1979 £ (181
PRI BT 2 FFRIERH 0% | AUamKR
Shiz. 361, 1HES R 40 m/ TRHHD
T +aiEflbdsbrZ bbb, BUENK - FE
LHELHHRIZ. 1 H40 m/, 38MEH #F%




| CEFsOES

E#17Tw, 2B ALT EAFERMELED 15
UL B EL 2 d o EREFRIZ, 40 m/
MFZRGHELE 100 m/ HMERSRLEORHERNL
BRBRATbOR:. 20#R, 100 m/ HEK
5840 m/ SRS L, AEICALT
EErRESELEPHOPERoTTNICE
D, 19U 4, BHEHFEEOHE - HEICHT
B ADEEO-REESRF SN, 18100 m/
EBREL LEARBRSSTERE 2o,
SNMC DFEBEFTOFHIZ2>VWTiF,
Y ARBO®RAMEHRIC LA, RGN
GBI HREECHREEMET LAY
ZHRENHH Y (R, LEL, Zo8BECR
EHFHROBNIOVWTRERENTWARW,
ZOHE»L, CRBEREFABROBETFHICI
74 N ADHRIEHE—ThHHH, RELIHL
ThIVATIF—ElEEFELEPETHBLZ
LLEREELOBMAB LN, BE. FHIS
VxiVy 7EESZVFER E TV 52,
ALT & EHIZOWTI, #Y ¥+ L ORAL
BRLTWBLEVWIERLDA.

BAE

i OB C B £OER B
LTWAZEBBELLIIZ-TWS. Tibb,
MIEAROEERMINCE, AL,
CODFERT7 /P RIBCE 2T 7YV =5T%
VEEREL, MEEE DNAGEZRITL
ShTwa, 2CC SRENRIME ASNC
2 WIRL, FFRICBIT 5858 7% 8 % ki BRE
McHE LT, #BRELTHBTOSSARY
BASEAZ L2 HBE LCHEIMBENERS

hi:. BT 1E200 ml//8%, #3458

PHEBKKAESOE ETI g/dl, LK
7xVF % 10 ng/mi LT & 72 5 % Gl
279, HOTHEREMGEEE LT, ~EX0
E Vil RN R PERRECERT S L

S R S T I R

(R 1] BHRFZ/ J77—5 C(SNMC)3E
XEFREBOYRAIZRETEH D 0w a &omm

- iy UXSH;
E@F a7V (95% C) P
Bt F1 1
W29V, F2~3 2.94(1.20~7.21) 0.018
F4 9.21(8.73~22.8) <0.001
3711 1: 4t 1
2:8i¢ 2.80(1.35~581) 0.0086
SNMCF | 1:na 1
OEE | 2:yes 049(027~086) 0014

342 ADEE C BFRTED DS, SNMCERSZEToR
HTOFRBREISET 13.3%. 105T21.5%. 3k
SHTRIE5ET26%.10ET ISSUTH . HEIN
T— FEFTLZRVCERTIE, SNMC ZHOFRIER
(CHRBRZETIEIBERE LTHEENE.

I 1~3 7 AMBT 200 mi DBMEITH. &
RERELZ MRS L O TEHBEEORN %
FRTALELDHD, o1 HEAE 6 mg ML
TE#EEL LGBz RS SL HHEET
. BIFEOHRIZOVTIE, XFEDHOIC
VL O DIFRIEE S hTw A, K
% % i 1 3% B (randomized controlled study :
RCT) X frbh iz @iz 22w, 2004 4E1C Yano
LT RCT TiE, 37 AnBEmMERKIZ &
> T3BIBDEEICALT HOWBHIBO LN,
FEWITHCHARErD 2L LTS,

-----------------------------------------------------------------------

BIBRD & 9, ALT EAETHIEEWIZY,
FFRMERBRTH L LI BET— 7 HER
ShT&% ALTHEZEIEMEICKEL, €
ORBEEZERTILEND L. LoT, BED
#FLBEORBERTEEORENALRTD,
TV §E®% SNMC, Bk L 2R L, K
BICIERELTIC®RESE S Z L AHFRBREO
BAOLHSE. T, RESWL U CHBER
#(ALT, AST, y-GTP) 23 h =B ¥
WEASHE L VWHE GRS MR —EARELS
SEERBDE. ChBEERRDERTDHS.
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IFN FERBI g 6 ‘féﬁ

—FHEA RO - BEOWMHED I L T—

itk IE - MSIEE)

SO N FRRIR L v 7 —HLBAR widta - 2L ZOEE - PTL

BLHICO®
C B £BZ T3 HCV 7 £ v A OHERRASH] §E
Thh., ThC L YFBENOBE, &5WVIIH
RO A7 HBHOPCRAT S, BIE T TR
RENL LI WA VAEORE oLV
BEREMPESHFEOTRIZE Y, CHBMIFRTIE
10 4ERT & e+ 5 L MM SVRFA I EL T
W5, S5HEF-LEAPRAINIGIEASND
%maéngan,éaumﬁﬂ%mﬂﬁufm
(boLEZLNSG, LIAL—LT SFT&Th
BRTIhSof#Lo REICE M WERATT
HOFZFRET S, BEBTRLMEIC LD
3. BHALRETLO2OHY, TVIERFROR
NAYAZBIBTLTW EBbDRE V-
Thh, FRHIZIZOBRAEENLOERANS
UHFINRBLTVS. ShbOBERRFTO
IFN #HHFIC L > ThH, @ 3 TIET LRI
MHHY, ZOOHREAEIEET S, @ ¥
H OBV TLAERICHE L TEY, 20K
k) SVRICESLRWVWI EHE L, BERICEK
ADPFREEINLFRER R D X 9 R0FHEGY
EBOL BV ENEN., LN TIhbDRE
OWBEEAOMBEZIH L, S 5ICId 585 % ]
FTHIELRBKEE LTRELA-ZRETHA
Vi, ERCEOBREQHZRKEE TS
MEZE O bbb, ARTIE, IFN EHHIH
LTHREFORTWAEEE, FRICREEILiMRE R I
RENHERFICARLZLDICOWTHRT 5.
BEFEIZOWTIE, IV ANAEDOGHILY
IFN 58I oW T HOMESRERN V2L %>
TETEY., EETRCHFLBEICHTLE
B TRRBILIZTA.

.7 CHBMFRCHTIBERIIFI1@
CABHEOBROOHEIZLH D LT, 2008 FH

0910-1551/10/ ¥ 100/ §{ /JCOPY

B> C RINTRIERATA F T4 i, TBHHFIC
MLTik, OEHEROESOERERETL, H#F
Hiynha#y», ERTH(RETH ZHELL
ALT LRI &5V ERELD 2D DFHE
EEBRTREJEHELTYS., Zhid, 65
PR, IMELEDLVwEHRIZOVWTIE, ALTH
FEFBUTIET LTV 5 (ALT=40) T
i, #9 TChVEHE(ALT24]) IS HARH 624
RO &, TRBOY R 7 HEIol, W
I oNDHEAMEREOHRELBRBLE LT
5. %7, YETFN EZPA~O TSI IFN+
YN Y RBENEROEATH LA, YN
vy Vi A#iEodES, #RSHTE IFN
OEMESHRET LY, LLTWA. &5,
IFN JE& Sl 5 X OFIFN C ALT 16 DT 5 5548
e WIEFIE, WEERGRHI/ 77-7 >
C. whVYFAFLa—), Bl
HEVIIHAGDECHETLI L RERL T
5.

LLE IFN #2452 MO R BB T 235 %)
2B ohhdof, ELTHRLALZZLLAR
ZonTE, TTRRERIC YD LS L HESHVDS
w-ob, HYEDIEELBEIIEDL ) 25
BT, Vo NBFLiFMICIERT L I LPFER
e, HFLLREEZERTRET, L&
HREBRE~OBWEDELLEIC LB L bD
5.

IFNYRREZ5O
IFN % 5%, SVRICEL&d>2HATH
EHIMC b EALEMICER, $4%bb ALT
EFRCEREAIETETLILFRINTS
D, ShEOERTRHEFMO)RAZBETT S
CENEL R R TE BB, VYA
ZENRETIEZVHOO, FEEDIFN HiF
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@IFN EHORE (amA %, BER, 21 LVAARTFEL) £)/EHT 3,
SIFN |AOBCH L T, ER(REM) FHZEREL LEHEERIRT 5.
SFREER(EEBEL £ IFN RBFEICL Y HCC OREEHFETT 3.

ke YANANREARON o lEFIIIT L
T 2B IS D RRM IFNa i 5 % 24
BT IFNTZY 220 o8I T
FEICHCCOREMET LA LT 2HEND
LY

—Ji. 2008 FITREITREE SN/ HALT-C A
% 5 1 1%, PEG-IFNa-2a+ "V /v¢) Y &5 %
TFoleHBIGol O - 7-BE 105040 %
G ¥ ¥ A2 PEG-IFNa-2a 90 ug %58 (n=515)
E IR MR (n=5633) (T FIfS LT, 3.5 F % BIEN

& LT, Lok, FR#EIZOWTT 4.

u— L%, IFN$GRETIE, HE% ALT o4
‘FR. HCV-RNA EOEKT, ALY
B A DA L NT-AS, BRIR Tl & I
Lo L TREELRMIREIGT O NS, PEG-
“TFNa-2a ORI 2R T & H0EEEL 132
HA, EHBIITTWAS, bAEFDLEL
THRESNLIFN EESD 2 v FIlz2owT
FRLARBLOEZE, Fr¥yafbsnTuin
BAMEHEIMILALTHY), WEREBE LT
T HALT-ClEMBAL V232 bidewdr b L
v, LA L., HALT-C CHRBIZME43.5 €M
LILEMATHIMTHY, 5~10FEHRL V-7 EM
i TOFEFROBERIZOVWTTRHTH L Z &,
FLCOMTATVIBMLIBEOS { AHFE
BIEMTH 7S DD, #HBRETHICIN
BTHHEICH). SHHEEEAL DA

¥ 5 -7z 0y REOBESFEEOBRTRICHT 5
BRCOoOVTIE im0l EL L Bbh,
BAREDIEFT Y ANRRKENSD I L Hcost-
bencfit BIRD A6 LBFEI NS,

BRR L ANV Tid, KRR IFNa @ B kg A5

s FRRO OGNS LIS, ALT EHIL®
AL 2252 K 0 TR o/ i

HG00F BT A M H, b L IXBE O TR L.

148 Medical Practice v0l.27 no.l1 2010

ALT ED#E L L UMBRZOHEER 2 ¥ 2 A2
A6, k5w ESUMMLRNTS. K5HHIC
DWTR—EDRMESLL, ERIDbIHEE%
TR ZTLE. L. RERHBHE L W
ARELECEIFNESEZHORTVRVD
T, WoltAHCCHBELL-DL, IFN k5%
TR BRICIDHCC a2y bu—n
ERTWAIEHRIRELRS

Wb 3 T AT @
TANAFROZTHEL, ALTHEDRD
IFN RHIES I o TED LWL E, Thbl
l’“-ﬁ@IFNF.sﬁlﬁé:wa TXWEESIA b
WHHEERFEII LD fFELED ALT 2 LWl
CHEDH 2 TESZEE S5, FRFLOHM
(G ED ALT #SEBIC&ET 28M L 2 s
BT LY. BRIV 2r0EZAALDE
THHETAIENEV. HL FF 4 ZILBWVWTR
SNTWVWS, PAVYFAEFLa— L R
77 =4 C, BilECOWTEHET 5.
L. IIYFEXSaA—-E(9LY)
RBRATCHL I NI, HETHRESH,
RAHERA L LTERICHSh0Z YL
T, JAECRERYEEHEH EZ RN -
W LORBOBEREL LTHADTILL WS
nTwas, B4 CEIFRIZIOWVTH 1980 U1
LEAYRAKGSIh, ALTEOE FAXNFTES
#H L LTHARBRB SR TVWS, AEMOME
MBFIZOWTIRER»H L. Btk oi
AR ZzELsE5s2 &, Thobb, Bk
Hive, TVRZ LI E o s iR | B
& LM BKEDF I L 7 % v a— Vi
EMRAAILIZE > TE LS, MREIFNE 2K
TE#52 tfﬁ%@zixﬁ'(db%&'ﬂ“&#xﬂ‘-
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