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Examination of HCV infection in hemodialysis patients with HCV-RNA assay using
a magnetic extraction method (AmpliCap GT HCV MONITOR Test Kit v2.0
and AmpliCap GT HCV Specimen Preparation Kit v2.0)
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Hemodialysis (HD) patients are a high-risk group for hepatitis C virus(HCV) infection. Detection of
HCV-RNA is important for safety and environmental protection in HD units. PCR-based methods are
unsuitable for analyzing large samples of HD patients, because conventional centrifugal extraction method
fails to eliminate heparin, a potent inhibitor of PCR. We have reported the usefulness of a new HCV-RNA
extraction method using specific capture probes and magnetic particles in comparison with conventional
centrifugal extraction method in hemodialysis patients. In this study, we evaluated the rate of HCV
infection and HCV-RNA positivity by using a magnetic extraction method.

As a result, the rate of HCV infection in dialysis patients was significantly higher than that of healthy
people, and positivity for HCV infection was found to be related to the duration of hemodialysis. It has
been assumed that the rate of new HCV infection is decreased as the result of improvement in dialysis
equipment, a decrease in the need for blood transfusion due to the availability of erythropoietin for renal
anemia, and the introduction of anti-HCV screening for blood donors. Hospital infection was strongly
suggested from the evidence that the correlation with the rate of HCV infection and duration of dialysis
was not significantly changed.

HCV-RNA positivity was observed in two among 435 HCV antibody-negative patients. Since HCV-
RNA positivity has been observed in HCV antibody-negative patients in HD units, combination with
HCV-RNA by the magnetic extraction method and anti-HCV antibodies should be useful for the
treatment of HCV infection.

In this study, the effectiveness of IFN therapy was expected in 56.7 % (38/67) that were genotype2 and/
or had a low viral load. A precise diagnosis using HCV-RNA assay by the magnetic extraction method
and precise medication including IFN therapy is desired for improving the long-term prognosis of dialysis
patients.
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BETEE T CBFFA 7 4 Vv X (HCV) BBk 5K H3
WAL L CEEICEW I EIZAMDOEETH %2,
ZOFRRE LT, BHTEE IS0 % 520 2 03
WALDZWZERDHToNTE D, Zhoi kg
RKOBETOHS» oL BHEIC B W T bR B, BMET
DF Tz 2 BENBROFENIEH S L Twb, —HT,
HCV BN EN BEORMFRICIEFTEE LA F L&
BIZH b o d, 1T LA OEFIDBHKES T BEIR
WKHb, 2OHEE LT, HRIEEMZ SHRROTEEIEE
BTixnZ b, BITEE OIREROMG & BRI G5 EL
BAMEC W2 &, BRERDITOND, AT, HFEETIE
C RUEMHERF RIS 24 >~ —7 =1 > (IFN) OGS
WESNTWE D0, BITBRFCHT 25RO
WTIE, IFN OEESEZ EOME™ bdH D, v ICHEL
ENTWwiew, Fricd HCV BENESO P8 L VY A v
A Bt B E DR R L IGRT# A fESL T Bl oTiE, F
THREDY A )V ABGRI = IR T 2 2 L NEHEET
B, INETCORET, BEWBEHF BT % HCV-
RNA EH « ERFBFENEEO N v i L X 2 8lE B
DOJEPCRHE) XV ZE LRI FES Tl v
ENTW3EY% TTE bhibhiERITbh Twiz
HCV-RNA % - ik —a O R Ic e, #r L wWillE
HETH27 7 a7 —HEHEMHRES, BENEF BT 5
HCV B D ErERZHZEE LTERTH L L 2HE L
7219, 22 THE, ZOFHLOEMEMEBRICX 27 7Y
a7 HCV-RNA EfEREZ A, ETEEO HCV &
RPN DWW THET L7c D THE T 5,
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REARIRT 7 fid CHEFEBIT 2 2 10 T % B3 521 Il (5B
P 287 B, 2k 234 5, AFHS 63.3+14.1 1%, BATHAR 5.6
T224) R E Lle, @EHTBARTICERM 2TV, MK —
MR b, HCV Fifk (B 3R, = A7 -1z,
W) B L OREMERH12 X 32 HCV-RNA GEMH) % Hl &
L, BATEE, BE, FHNEL L OWERT & ok
WTHE L7, & 512, HCV-RNA BB 12 DWW Tk
PR (AmliCap GT HCV MONITOR Test Kit v2.0,
OyYa AT T /AT 497 A, HE)IZE S HCV-
RNA jE# & genotype DHIE #TTo 7z, 16 DOFER%E b
Lz, T OEEMCHRE 21T- 72,

Table 1. Relationship between anti-HCV antibodies
and HCV-RNA in hemodialysis patients

No. of

o .
Segment subjects % Positive
HCV antibody(+), HCV-RNA(+) 65 12.5 %
HCV antibody(+), HCV-RNA(—) 21 4.0
HCV antibody(—), HCV-RNA(+) 2 0.4
HCV antibody (—), HCV-RNA(—) 433 83. |

1) BEEZ BT 5 HCV Hifks & 1" HCV-RNA 5
T
2) JaE%B HCV $ifk % & O HCV-RNA iz &5 O
CPEFERTIAR & OBALR
3) HCV-RNA GERE & B ERERIC B 10 2 HCV Hifk
i OFRET
4) BEHTHAR = HCV-RNA B3R & OFf%
5) BHTHAR & HCV-RNA & & OREf%
6) HCV-RNA 5 M B 12 8 1 2 HCV-RNA & »
genotype DFRFS
7) HCV-RNA [GYERE & B EREMNC B 10 2 I3 ALT
(ERSERONIIN %) )
8) HCV-RNA BBHEREEC 1) 2 BHTHAR & M/ sk &
DEARR
AL CiE, ZOBEM, AR, RINOLEE: L
KOWTHEBEICTIRA Y I7r—LFarkr %
1To72,
7B, IO FHIME X Student’s t  test(paired,
unpaired) & v, fEBRE S %R 2 HE L HE LT,

R

1. BNBHICH TS HCV $ifkE L U HCV-RNA 5
438 (Table 1)

EATEFE 521 Bk HCV ARSI 86 £ (16.5%) TH >
7zo %7z, HCV HidkEG1E 86 fild 5 5 HCV-RNA (& %)
B 1% 65 11 (75.6 %) Td - 7z H3, HCV Fiikfat 435 fih
261 M HCV-RNA G T ho7, L 72 255C, HCV-
RNA 4313 67 41129 %) TH > 72,

2. HEE%5| HCV #ifd s L U HCV-RNA [FRAL 51

|2 FHEHTHARE & DRBfR (Table 2)

7 Hask TPl O HCV $ifk % & < HCV-RNA [5 1%
% Table 2 1 78 97, HCV HL4& 5 1 3 1% 10.2~31.6 %,
HCV-RNA B3 Y 82~253% & Wih b [0z
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Table 2. Prevalence of anti-HCV antibodies and HCV-RNA in seven dialysis
centers
Dialysis No.of  ouration of Anti-HCV antibodies HCV-RNA
. hemodialysis
centers  subjects (years) Positive % Positive Positive % Positive
A 75 6.7 9 12.0 % 8 10.7 %
B 105 8.7 13 12.4 9 8.6
C 95 6.8 30 31.6 24 25.3
D 49 4.0 5 10.2 4 8.2
E 59 5.8 9 15.3 7 1.9
F 64 1.8 9 14.1 6 9.4
G 74 5.9 Il 14.9 9 12.2
Total 521 5.6%£2.2 86 15.8£7.2 % 67 12.3+5.9 %
anti-HCV antibodies HCV-RNA
positivity rate .
(C.0.L)
14 (%) [ZZ) Post operation (%)
50 1 Post blood transfusion 100
-® HCV-RNA positivity rate
12
40 P<0.01 80
| |
10 [
30 5 60
° 20 : 40
61 10 : : 20
° M M p
[ ] ; & & 4
[ = o M “
4 % 0 0
o < 5.0 5.0~9.9 10.0~14.9 15.0~19.9 20 <
2 o i % Duration of hemodialysis (years)
| _cutoff !_ z_. ____________ Fig.2. Correlation between HCV-RNA positivity rate and
duration of hemodialysis
0 [ ]

HCV-RNA-positive HCV-RNA-negative
(n=67) (n=21)
Fig.1. Comparison of the anti-HCYV antibody levels
in HCV-RNA-positive and -negative patients

RO SNz, F7z, FHadEER< 6 gk DB Hr i
IR CEEZ % <, FHENHE & HCV-RNA
B & OMBIXFRD 2o 1o

3. HCV-RNA [Z48 L 2B EICEH TS HCV Hifh

flintRET (Fig. 1)

HCV HiREG M 86 i 5> T HCV-RNA [G{RE L ket
B T O HCV Hifk (i 2 Fgcsiaty U 7z. HCV-RNA 5%
BT HCV Hifkffiid 67 4 58 143 10 COI LI ETdH -
72Dzt L, HCV-RNA EMRETIE T~ T 10 C.O.T K

Thotzo Y HCV Fifkfli & 10.0+4.6 C.O.I vs 3.24+1.2
COI £ HCV-RNA G HHCHRBRICHEME 22 L 7z (p<
0.001) ,

4 . BHEARS & HCV-RNA PRt & ME8% (Fig. 2)

Fig. 212779 Z & {, HCV-RNA MR IZFBNIE S F
R T85%, SIELLEI0FERFTI15.7%, 104ELLE 15
FERWET 15.2%, 15 FELLE 20 ERiET 15.8%, 20 ELLE
TALTRTH > Tz B S FRMOREFNC L L S FLL L
DFEH] D HCV-RNA MR 1 EE1CHE < (p<0.01), 20
FELLEOREM T E 5128 -7z (p<0.01), B I fE 1%
HCV HREG % 86 I+ 50 f (58.1 %) iIc 58 & 41, FF#%E
BE LI WENEE 2400 347 %L KL TEEICE
$, %7z, BIHIMAE L & 21 SR KFiH 220
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Viral load of

HCV-RNA
(KIU/ml)
1000
100
10 - EERERE rred ¥y
< 5.0 5.0~9.9 10.0~149 150~19.9 20<
Duration of hemodialysis (years)
Fig.3. Correlation between the viral load of HCV-

RNA and duration of hemodialysis

ZHEE L EhoTc, Tibb, ENHARK & HCV-RNA [
BRI EELHEM2ZE O FEBEFELE r=0762, p<
0.01), 7, WIME FHEOHEG D IZIZHEBED/ Y —
ERRLTIZ,

5. BHiHEAR & HCV-RNA 2 & ME{% (Fig. 3)

EHTHAR & HCV-RNA & & OBEfRIX Fig. 3 12R$ X 5
WHRESMHEZRD L o7z,

6. HCV-RNABG M ICH 1T 2 HCV-RNAE &

genotype MIRET (Table 3)

HCV-RNA 5 4 67 5] th genotype 1 %% 44 5] (65.7 %),
genotype 2 23 19 {41 (28.4 %), 43 A BE 3 44 (5.9 %) T
bHo7zo %72, HCV-RNA &8 100 KIU Kiiff D& A v
A FEDY 26 5], 100 KIU DA LD &Y A v A 5HEDS 41 T
Ho7z,

7. HCV-RNA [Z48 LR MR /HIC H 1T 5 M5 ALT

B & UM MRE DIRET (Fig. 4)

HCV-RNA G # 2 B8 0 % M5 ALT i 13 £ 61 43 40
U/l KFETHY, ZDOFF 17.149.01U0/1 Th - 7225,
—75, HCV-RNA &8 10.8+13.01U/] Ll UHE I
EETH->7(p<0.001), 72, M/NREIZ HCV-RNA
B MERETIE 15.4425.9X10 4/ ul & B MERE 18.44£6.3 X104/ ul
WL, HREIEETH - 72 (p<0.001),

8. HCV-RNA [Z4EEIC B (T 2 EHHARE & M/ vrEk &

DESf% (Fig. 5)

Fig. 5127”3 Z & {, HCV-RNA BGERE O M /N
67 fFilrf 23 B CIER TRR (13 J3) Kifi Tdo - 7228, BATHAR
MO AR R HBIFFED Lo Tz,

HCV-RNA (REERIH) 1@ & 2 BT EE O HCV BRI

Table 3. Relationship between the viral loads of
HCV-RNA and the genotype group in HCV-RNA
positive patients

HCV-RNA
levels Genotype | Genotype 2 Others
<I100KIU/ml  15(22.3 %)  7(10.4 %) 4(5.9 %)
I00KIU/m/=  29(43.3 %) 12(17.9 %) 0(0 %)
Total 44(65.7 %) 19(28.4 %) 4(5.9 %)
Plts
ALT (x104¢1)
() p< 0.001 35 p< 0,001
25 [ 1 I ]
30
20 |
25
15 20
== 5 }
10
10
5 -l
5
HCV-RNA  HCV-RNA HCV-RNA  HCV-RNA
positive negative positive negative
(n=67) (n=454) (n=67) (n=454)
Fig.4. Comparison of the levels of serum alanine trans-

aminase (ALT) and platelet counts in HCV-RNA-posi-
tive and -negative patients
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<50 5.0~99 10.0~14.9 15.0~199 20<
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Fig. 5.
duration of hemodialysis in HCV-positive

Correlation between platelet counts and

patients
Significant correlation was not observed between
platelet counts and duration of hemodialysis in HCV-
positive patients.
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AR, BITREOD X LS LY BRBEEO TR
DRESINTE T EY, RIFSEIEROEIMCEN S %
XERAMHENHEL RS> TWE, BHTH, BIFEHC
BWT HCV kB HENEW 2 L nbiT o, Z0FE
2 RSB IIRIN TH - 723, WD WEBE T ik
DOEETHETH S Z &, FHHAM & HBIL TR
mwZ e, CAPD BERENEHECHULEERTHL 2 &
R EDS, BTN TORREIER SN T E 2, Hiile
FTC L 2D TS &> BB W T,
ZORGFRN & U CHENBROEFEENEH SN Tw 5, B
IR E B & O 4 L A Btk R O BB 01
FStRENEEFREEEZ 5N DD, TOLOICIFETHR
FHD 7 AN AREGARY % EHECIEE T 2 2 LR ETH
2, 199 F O HABNMEYSOMTHEY L&, b
DIE O EFENT BT 197,213 fith HCV HiiEOBIE B fThbh
T % B IE 134,802 44 (68.4 %) T, & & 12 HCV-RNA
EWETY A VA ME % HEFE S LTV 2 B 13 47,608 4
(24.1 %) 1A E T, BHTREICHB T 25 HCV OBEYRILD
PR OWTEARTARRETH 2, £/, EMEECE
W IE HCV HifkRa I © & HCV-RNA BHEFI2 & 5 h
52Em6, UANVAMESH#MRST %72 o1 HCV-
RNA OPEPARUREFEZ 6N D, TNETHWLNT
Efom DB T, BNTEH B U 5 HCV-RNA E
M ERBRBREEO AN v iz &k 2 HE EORE
(PCREF) W X WV ZELIERPE SN L, — KD
RSB ICBE W TREEEMEVEFZ 6N TWBEY,
Miyachi 52 [ ZERBHFICB W OGIER L S BFE S izl
T H 2 (AmpliCap GT HCV MONITOR Test Kit v2.0,
OyYa A7 7 AT4v7 A HFE)EH Wk
HCV-RNA g - E DS, AV 5T & falii
FTEHIRL To%) Y OERZ T TRE LIRS ES
N3 EEMEL TS, Ssibhbhix, HCV JifE
B PEENT BE 1T HI(HCV v V) 7 —12 41, HCV B G
SH) Extg e L, ENTHT, BTG | KR, &K T
B, BENET R, BT R 24 KiE, BET&T
# 48 RFE DFT 6 WA > b Ttk & UG vk
D 2% v T HCV-RNA EMH « EEOHE 217> 724
B mLHHE T HCV-RNA EBECBEE 23D 2
OO, HtERhHE TG, BEEE IO T,
PRI RS E DR & R L, BETEE T B 1T 5 HCV
BRDIERERZWRE L L TERTH S 2 &2 L7120,

SEOME TlX, HCV HUEEG ML 16.3 % (86/529 f1)
THY, 1999 F 0 HAENEF = OFEHEIC & 2504
BHPESR 14.6 % & ZIXEETH - 722 BNTEE D HCV i
RGPS I — R I O PURRSEER 1.5 %' 1o L AR
BWIENHISNTED, HCVERDNA Y X7 7 —
TThDHIEFHATH S, £z, BHEHEOHHFH HCV
T IT 1.48 % /4F L — BRI O R FEAE R & Hig
LTI SOfELm <, APREDAREMIZEE TE QWK
WTH 2, SRIOFERTY, ENEL HCV Hilks L O
HCV-RNA BRI I3 EZE RMHENED & h, HiakH
By 102~31.6 B L ffiskt& N s oIz 2 LD, BEW
B D AREMEDSRIE & Tz /MK S 1Z HCV HiiRBE =R o
VR T C R FEERIFRICEV EHEL TB
D12, HCV B D E O MRk Tl — 8 O R TR R
HEEEDbNS,

H ML 1 HCV HiRES 143 86 filh 50 1] (58.1 %) 12 78
sh, FHEEZ bR WENEE 424 510 34.7 % L g L
TERECEL, &/, BNHEIE L & 213 CigmEP kR
FM 22T 2HE D Eo2h, HCV Fifkic X 2EMME
A7) —= 2 ZINBIR & L7 1990 5 DL & FE AT AR &
HCV Bk & OFFBIIZZMbL L TH 5 3, HCV LD R
W& U CBEPNES O TTREME SRR & LTz, BRIMAE D 72 \»
36 Bl D REYAREIE IR T H > 720 TN E TIIMIBEHNTHE
THICTAPREE 2R S 28ED A 5N D08, WIN b
PRI E SN TR WY, SEME L2 RD 5
L, HFIEO7 ) =y 7 OEH 180 iz D TIE 5 FR{IC
b HCV Hitk (58 3 ) OME 2TT->TE D, ZOREHT
O HCV Hifkptk: 158 flrh S EIBERIL U 7 6ERx 1616 58
»F, WE S FRICB T 2BENEROFEIEEN & 2
5z,

HCV-RNA GR35 1 2 IM1E GPT {13 131X F#E(E
OHFPFANICHAE L7228, [RIRRMERE & i3 2 L HRICEE
TH-72(p<0.001), FEEHED M T A7 3 F—EfHEIX
BHEALVEEZRT ZEDBHONTEY, ZOERO—
DL LTALT {EHICHBELRFHBETHLEY FFH LY
YEBOETAEHENTWE9, 2Dk, BITHRED
b YAT I F—CEOFEEEIIEEE L VEIRET S
WERD B, Fiz, MVIMIED FFRER b Ic e WiEfTEE
EHEET 2 EABRICE T LTE Y (p<0.001), M/NMIEE
fllZ HCV I X 2 IFEEOH#ETIC L 2 b D EF 2 STz,
—7%, SEIOKRITIE HCV-RNA BEH1C B 2 B8
& MM B oI 3ERELMHEE2ED 3, 199 F£0H
KENMEFZZOMETAEHBR TR L > Tni, T,
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