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FAEBBETO HCVIBBZIEL > ETY MEEITS
BEEREEFTROBRE

MEim FEHHA % # #H° o H EZH BHE — K
# B FF
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BHETEG 7Y =y 7" BT IRRRS IR B
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(BEB)

(Bf] £SHBEBELEIY haxREL, HCVRARBRHERE L HCV MABERE TCOBEEREETRE
METT 5. [HE] 1990 F 1 ADS 2009 F 12 AICKRRAXFERKZBRER CERBRIEZET L 22E8E 964
4 [HCV ikt 914 & (B 5834, %ik 331 4), HCVHARIE 504 (B 344, LiE164)], HCVHitk
REREE HCVIABHERED 2 BHICHT, 2HBTOBEERSICETREZUR LA, [BR] 2#BTOR
WELEBREILE T BE, HCV FUREMERE (%) vs. HCV IARBMEE (%) T, 36 A% 93.6vs. 83.5, 60 M
88.4vs. 71.8, 120 B A% 75.6 vs. 51.3 & HCV ARG R OEERISBEFEMICERICET Lz (Log-rank test p<
0.001). 2BETOEFRZLRT D E, HCV IAREMEE (%) vs. HCV HiiARZ1EEE (%) T, 36 »A% 98.3vs.
94.0, 60 MHT 97.3 vs. 89.3, 120 B 93.7 vs. 81.3 & HCV MIAB M OAERIIRENICERICIET LE
(Log-rank test p<0.001). [ZE] £AEBHEREOAEZMREL, HCVRARMESRE L HCV AGHEREDE
YEFBROEBRRELUR L, MO TORRBELREME THS. HCV HARERE LR L HCV ABER
ETIE, BEBRPETLEGERGETIAIENHEShER . BEBRMETTSERE L, HCV ikt
E£Tl& chronic rejection PBIBEELERDEEHPENZE, PIDM ORERPERTH > LI EPHIFEND. K
MEDRFEL, FARLRICELDFRTZREMNRELTHELST, FARLEDPERFRICHE LD EDDPTHTHS.
[f&:8] HCV MARMERE LR L HCV MABERETIE, BEERIETLEERSLETT 2.

Impact of hepatitis C virus on living-donor kidney transplantation
outcome
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(Abstract)

The impact of hepatitis C virus on patient survival after kidney transplantation is controversial. Hepatitis C virus
infection is an important consideration in kidney transplantation for graft recipients. The aim of the present study
was to assess the impact of HCV infection on patient and graft survival in a large cohort of living-donor kidney
transplanted patients. We reviewed 964 patients including 50 with positive anti-HCV and 914 without serological
markers of HCV who received living-donor kidney transplantation in the Department of Urology at Tokyo
Women’s Medical University Hospital from January 1990 to December 2009. The 10-year patient survival rate was
significantly higher in the anti-HCV-negative than in the anti-HCV-positive group. The 10-year graft survival rate
was significantly higher in the anti-HCV-negative group than in the anti-HCV-positive group. Post-transplant
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glomerulopathies, chronic rejection, and post-transplant diabetes mellitus have the potential to adversely affect
graft survival. The results of this study indicate that kidney transplant recipients who are positive for HCV
antibodies have lower rates of graft survival and lower survival rates after transplantation than anti-HCV-negative

recipients.
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2010 4E K D b D E OB EN BEF I 30 T AT
A & WIMEIMICH 2. 2 OB MEENTEE O hepatitis
C virus (HCV) #ufhbmtEfLE12 1.0 A/100 A - 4
(1.0%), HHFEIZX9.8%, —MANIIOHHEGEH L
1.78~5.38 A/10 75 A\ - 48 (0.002~0.005%), =<
131.4~1.7%TH Y, FHEGE - AR e bIT—K
ANE B LIEFICEHRTHHY. £ LTEEEN R
BTHEMABIETE L FAIC, HCV Jukb M a#E
HCV bkt & i L, A4 - BHHRE R o 580
HAE L, TR FWTY,

—77, 2006 4K D b H3E o B R A 5 i hE B B
1,136 B (AAKEFEHE 939 B) T &4 hNEmIcdh v,
Z DK 80% AERB BRI TH 5. W H S O T
&, HCV BURG N B8 DB RA % T L7236,
HCV Pkt L v ¥ > b e L, BRERRER IR
(post transplant diabetes mellitus : PTDM) D ZIEDS
EERLLDIE, BMBEEEMKTTAZ L, 4fF
HPMET T2 2 EAMEERTH2™, LaL, Wt
WMETOBEBMEEDOL CIAEBFRMTH D, b
ETHE OB WAERE R L HCV &g & ORItRIZH
L2 Tlkkwv., 22T, BEEBMTO HCV kb
LI EZ Y MBI HEEERLAEFRORE %
o7z

I. WREFGE

1. % &

1990 4E 1 H %5 2009 4 12 B ISt o FEFR K%
WIRBR CAERS B A J1T L, SRl TR
BHBET— Iy R— 2 ICBBSN-2B% 964 %
[HCV HufkREtk 914 %4 (U514 583 44, ik 331 44),
HCV Bifkka1E 50 4 (B34 44, 16 4) ).
2. H ik

FOA LT ER R FWIR R O BB EH 7 — & X —
b, EREBMELEOBRE TR, MET—%, B
W OEOHE, BAEEOAEE X UIEC O A 2 fllh
L7z, HCV JUkREMEEE & HCV Sk TERE D 2
2, HCV BEDBAE OEAEHE L L OBALER

HOEMTPHRIZG 2 AWBELAMNE IR LA £
72, 2HEH COBMBEERNEDRRH, SLTHF, itk
1 AEDIN O A PfiE & LB L 72,

¥ 72, HCV $ikEEEH & HCV PRk EEE To
2HMOmMY ZHIET 5720, TuxXry 574 —22
TRy F VT THRNEICR D XM U, Bk
BEANL B84, k234 LhMER 14
(BYE30 44, K11 %) 2R E L, BRFOAEE
BIUOBHEZOEGTREZRE L.

TRTO HCV JuikBsPE B &, BRI 2 %
PR~ DR W2 & 2 MR -8 &
OBEEB CT 24T WHERA L 72.

R, 28I IV =2 =) VHESE
(calcineurin inhibitor : CNI) & ACHIEPLSE, A7 v A
Fo 3HIEH 2 AL L7z, ABO R4 < i g
JBE, ERIEE, SN e SREAIIIE R O Y
A7 DN EEZ BNDRERNCIE, MR N ) F
X7, VIR TEGERITo7.

T = Z LI + AR 2 F o kgl (DAL
PH] Crodk L7z, i — & oFEHLEICI t RE
R UMERZHEHNL, #7573 —F—% OMILE
Wi R R L7z, HCV BtEds & HCV Pk
HEEFEOEROMY 2 HET 5720, LHEI I A
TAVITETNIZEEZTURY YT 4 —RATI Y F
VUERMALY, v F U I OB, ST E
FERR ZRIR L 72, COLERI AT 4 v 7 ET
W DZBPEIT DN TIE S T 2 5P AT L 72, 4R
Fli# 1 Kaplan-Meier THI4 L Log-rank Bi5E€ %
WAL A L L 7. Wil RE T p<0.05 % fEat
TREEE L.

I # =

1. BEERPLORENFIEE (F1)

HCV YRR & HCV YR OB, B
7%=, AEW, JBCHL hepatitis Bvirus (HBV) O&f,
BRI Z2 1m0 3o 7. LaL, HCV Hifk
Rtk & g L HCV PR IERE T, 2 KBH - 3K
BEOEEDE L, BIEPEVWEHINCH 72, 72,
FIEHIHIEE T, 2 BERI T ONT & RSP o fli
HIZ ANOVA THEXZRD 2. ABO AA#GHM
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% 1 Clinical characteristics
Anti-HCV Ab  Anti-HCV Ab
negative positive p-value
Number of case 914 50
Men 583 (63.8%) 34 (68.0%) 0.545
Women 331 (36.2%) 16 (32.0%)
Recipient age (years old) 39.2+12.4 41.6+13.3 0.186
Frequency of kidney transplantation
1st 841 (92.0%) 42 (84.0%) 0.027
2nd 61 (6.7%) 6 (12.0%) '
3rd 7 (0.8%) 2 (4.0%)
Median duration of dialysis (month) [interquartile range] 27 [14-59] 73 [21-162]  <0.001
HBV antigen positive 11 (1.2%) 1 (2.0%) 0.885
Hemoglobin (g/dL) 10.65+1.53 10.38+1.82 0.227
Hematocrit (%) 32.57+5.30 31.88+5.87 0.376
AST (mg/dL) 11.84+5.98 18.86+9.16 <0.001
ALT (mg/dL) 10.88+8.18 19.70+12.51 <0.001
Creatinine (mg/dL) 11.34+2.91  10.95+2.33 0.349
Median follow-up duration (month) 86 115 0.187
Underlying nephropathy
Chronic glomerulonephritis 512 (56.0%) 24 (48.0%) #0.066
Lupus nephritis 11 (1.2%) 1 (2.0%)
Nephrosclerosis 18 (2.0%) 0 (0%)
Diabetic nephropathy 62 (6.8%) 6 (12.0%)
Rapidly progressive glomerulonephritis 11 (1.2%) 3 (6.0%)
Reflux nephropathy 39 (4.4%) 2 (4.0%)
Cystic kidney 35 (3.8%) 1 (2.0%)
Other 218 (23.9%) 13 (26.0%)
Immunosuppressive therapy
Calcineurin inhibitor
Cyclosporine 678 (74.2%) 30 (60.0%) *0.024
Tacrolimus 233 (25.5%) 20 (40.0%)
Azathioprine 123 (13.5%) 13 (26.0%) #0.007
Mizoribine 199 (21.8%) 15 (30.0%)
Mycophenolate mofetil 571 (62.5%) 21 (42.0%)
Basiliximab 334 (36.5%) 13 (26.0%) 0.125
Rituximab 185 (20.2%) 8 (16.0%) 0.457
Splenectomy 128 (14.0%) 12 (24.0%) 0.056
HCV : Hepatitis C Virus, HBV : Hepatitis B Virus, AST : aspartate aminotransaminase, ALT : alanine

aminotransferase, “analysis of variance (ANOVA)

¥, HCV BuRBEMER: 213 %4 (23.3%), HCV dufkkaik
#1144 (28.0%), p=0.52TH Y, 2HMTOAEEE
FRD LD o7,

2. BEBEEE (®1)

HCV bufkBEMERE & HCV YR ERE T ORAIE R
HREY WS 5L, HCV PuRBEER (%) vs. HCV #1
RBEERE (%) T, 36 2214 93.6vs. 83.5, 60 2 H#%
88.4 vs. 71.8, 120 7*H 1% 75.6 vs. 51.3 & HCV Pufk
P PERE DA EFIIRENITHBICKT LA Log-
rank test p<0.001).

3. &FFE (M2)

HCV $uiRBEMRE & HCV LRI R TO B %
W3 % &, HCV JuiREMRE (%) vs. HCV Bk 4%
B (%) T, 36 2»H1%98.3vs.94.0, 60 2% 97.3

100%

80%

S 60%
b
3
d‘i’ 40% - Log-rank test p<0.001
(&)
— Anti-HCV Ab negative
20% ---- Anti-HCV Ab positive
0% -
T T T T T T T T T T T
0 12 24 3 48 60 72 84 96 108 120
Months
1 Graft survival at 120 months in HCV antibody positive

patients, and in HCV antibody negative patients
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_ ©
Log-rank test p<0.001 % 60%
60% a
— Anti-HCV Ab negative &
) N G 40%
---- Anti-HCV Ab positive o] Log-rank test p< 0.05
40% 20% — Anti—HCV Ab negative
N --- Anti-HCV Ab positive
20% - 0% —
0 12 24 36 48 60 72 84 96 108 120
0% R T T T T T T T T T T Months
0 12 24 36 48 60 72 84 96 108 120 3 Graft survival of propensity score matching popula-
Months tion at 120 months in HCV antibody positive patients,

and in HCV antibody negative patients

2 Patient survival at 120 months in HCV antibody positive

patients, and in HCV antibody negative patients

% 2 Anti-HCV seropositive status and cause of graft loss after kidney
transplantation

Anti-HCV Ab  Anti-HCV Ab  p-value

negative positive
Number of case 914 50
Death with functioning graft 27 (3.0%) 7 (14.0%) #<0.001
Acute rejection 18 (2.0%) 3 (6.0%)
Chronic rejection 93 (10.2%) 9 (18.0%)
Noncompliance 5 (0.5%) 0 (0%)
Discontinuation of immunosuppressants 1 (0.1%) 0 (0%)
Nonfunctioning kidney 1 (0.1%) 0 (0%)
Nephrotoxity 0 (0%) 1(2.0%)
Nephritis 22 (2.5%) 2 (4.0%)
Other 2 (0.2%) 0 (0%)
*ANOVA
% 3 Anti-HCV seropositive status and complications % 4 Causes of deaths during the follow-up period
after kidney transplantation Anti-HCV Ab  Anti-HCV Ab  p-value
Anti-HCV Ab  Anti-HCV Ab  p-value negative positive
negative positive Number of case 49 11
Number of case 94 50 Infectious disease 8 (16.3%) 3 (27.3%) 0.66
Hepatopathy ‘.26 (2.9%) 4 (8.0%) 0.046 Malignant tumor 4 (8.2%) 1(9.1%) 0.92
Cytomegalovirus infection 66 (7.4%) 9 (18.0%)  0.007 Cerebrovascular disease 4 (8.2%) 1(9.1%) 0.92
Hypertension 233 (26.0%) 10 (20.0%)  0.342 Cardiovascular disease 16 (32.7%) 2 (18.2%) 0.33
Dyslipidemia 111 (12.4%) 5 (10.0%) 0.614 Digestive system disease 6 (12.2%) 1 (9.1%) 0.76
Diabetes 3 (7.6%) 10 (20.0%)  0.002 Other 11 (22.4%) 3 (27.3%) 0.74
Hyperuricemia 225 (25.1%) 22 (44.0%)  0.003

vs. 89.3, 120 A H % 93.7 vs. 81.3 & HCV HuiRB : REDREE SNM7IRETORENIEFICERTH - /2.
DEFRITRAENICHEIKT L7 (Log-rank test 5. MEEHERIOETIRA (X3, xF4)
p<0.001). HCV BT & HCV BuiRB 3 < o i 4 4 bF
4. BEBEELTLDRE (XR2) fE % S 5 &, HCV HURBPERE Tl R eRE &, &

HCV Pk E & HCV JuiR b T o B MR 4 RERIGE, Y4 M AFaw A4 VA (CMV) BYE,
EAREORNZ KT 5 &, HCV Pk R <X PTDM OFRIERDERTH -7z, T/, LIYEIL Y
acute rejection, chronic rejection 25T, B PO 2 FHERICHEEZ RO R o7,
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% 5 Characteristics of propensity score matching population

Anti-HCV Ab  Anti-HCV Ab

. .. -val
negative positive prvalue

Number of case

Men

Women

Recipient age (years old)
Frequency of kidney transplantation
1st

2nd

3rd

Median duration of dialysis (month) [interquartile range]

HBYV antigen positive
Hemoglobin (g/dL)
Hematocrit (%)
AST (mg/dL)
ALT (mg/dL)
Creatinine (mg/dL)
Median follow-up duration (month)
Underlying nephropathy
Chronic glomerulonephritis
Lupus nephritis
Nephrosclerosis
Diabetic nephropathy
Rapidly progressive glomerulonephritis
Reflux nephropathy
Cystic kidney
Other
Immunosuppressive therapy
Calcineurin inhibitor
Cyclosporine
Tacrolimus
Azathioprine
Mizoribine
Mycophenolate mofetil
Basiliximab
Rituximab
Splenectomy

41 41
18 (43.9%) 30 (73.2%) 0.007
23 (56.1%) 11 (26.8%)
41.6=10.7 43.1+13.1 0.568

36 (87.8%) 34 (82.9%)

5 (12.2%) 5 (12.2%) 0.487
0 (0.0%) 2 (4.9%)
32 [20-164] 38 [19-116] 0.982
2 (4.9%) 1 (2.4%) 0.841
10.45+1.41 10.35+1.92 0.806
31.84+4.21 31.75+6.16 0.939

13.75+10.24 19.68+9.26 0.008
12.70£14.01 20.71+12.50  0.008
10.36+2.83 10.88+2.52 0.385

100 129 0.878

26 (63.4%) 19 (46.3%)  *0.154

0 (0.0%) 0 (0.0%)
0 (0.0%) 0 (0.0%)
2 (4.9%) 7 (17.1%)
1 (2.4%) 2 (4.9%)
1 (2.4%) 2 (4.9%)
0 (0.0%) 1 (2.4%)
11 (26.9%) 10 (24.3%)

16 (39.0%) 19 (46.3%)  ¥0.503
25 (61.0%) 22 (53.7%)
9 (22.0%) 11 (26.8%)  *0.861
11 (26.8%) 11 (26.8%)
21 (51.2%) 19 (46.3%)
18 (43.9%) 12 (29.3%) 0.169
9 (22.0%) 6 (14.6%) 0.391
9 (22.0%) 8 (19.5%) 0.785

HCV : Hepatitis C Virus, HBV : Hepatitis B Virus, AST : aspartate aminotransaminase, ALT : alanine

aminotransferase, “ANOVA

6. 7O YT —AA7IYFUIICLDBIER
ER £EF2ORABLOEEER (RH)
HCV Pkt E & & HCV biikbatt B E T o4
EE, EEREORNB L OCAEGERZET S &,
HCV HiRBE R n/total (%) vs. HCV HLRFPEEE %
(n/total) T, BAHZHIL75.6 (31/41) vs. 51.2 (21/
41) & HCV HURBTERED B RIIA BIER TH -
7z (Log-rank test p<0.05). EFHFAEDEHIL acute
rejection 0 (0/41) vs. 7.3 (3/41), chronic rejection
9.8 (4/41) vs. 17.1 (7/41), BAEEHEREDRFFS 72
RETOILE 7.3 (3/41) vs. 17.1 (7/41) & HCV Hilk
FatE#E o rejection IZAEICEER TH o7 (ANOVA
p<0.05). AAFEIZ92.7 (38/41) vs. 75.6 (31/41) &
HCV Stk ERE O EAF R I A BICKFTTH - 72

(Log-rank test p<0.05).

m £ =

EREBMEBZOARERNRE L, HCV ik E
L HCV Puikbatk B O LA ER X OEFEER L
L7201 TORBBLBIGENETH S, HCV PR
Rtk 5 & g U HOV PP 3 Tk, B =R
T LA T T LI e\ E o7 B
AEBEREMUTTERNE L, W7 COREE AL % 5T
gL L7z3is & FRRIC, HCV JuikBEMERE Tl chron-
ic rejection RBABZE ROEENEH N EXHITH
N5, THITZ AR COR#IE, HCV Judkbatk
HECIIBHEE R SN IRETORTOEEH
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HETHH722LTHb. HWENRTH - 72 CHIA
WHIFEZE R E D T oo/, ZORKED
EREEZ R L EFONAEIETH - 7203 A T
HY, SHOBREEETH L. BEREENIER &2 HCV
BPBFIIDHLAADT &, BHEETO HCV By
BECTOIFBEGEZ LR L, AFEIMMETT52 L,
JFZE - AR TH H 2 LA MG SR Tna",
AREF7ETIE, BHHAIHE L L HCV JURB RO T
BB ENERTH-o 2205, HCV ik
HECIINR BB EIE b B3 Th » 72BN S
5.

2011 EICHABRRE B2 L ) BRI N [HR
WY A AT O AN AERIEDZHTETA RS54~
2011 TIZY, BRRUEE I, FRRERERS &
WM A L Twb 728 CMV OREHALASE
DRFTWVIREIZH B Z L, CMV &Y 13 BB A4 ™
ANWVARBGSE L L TRDBEDLIEHNDDOTHAH T L,
BRBMOTHERETIERLEIHETHL L, A
BRSENTWS. AFgETiE, HCV HukBEt#Eco
CMV EEDHEICHETH > 72. HCV PLikb
TO CMV BREIEFRTH - 2R KIEAHTH 575,
DT EDHEAARR AR L KT L 72 etk
VDb,

72, BIEB TR L Lz8f, ETREIL HCV
PR PEREAS R <, SRl 2 R TR D %
HD, TOZ LW 2BEMOEEERRLEARITHEL
TWABHREMDSEZ bRz, S0k, v Fr 7o
BRE BTN & e imisl 2 i L7, £E0Y
AFAVTEFMIEDBTURY YT 4 —RTT Y
Fr 7ER RGN E fiAT L. ZoRR, RHER
KOOI L2 B ERIW Y 2RO 2 WERIZBWT
b, HCV PuiRB v B # E BAEE A4 5 AL T,
chronic rejection 2V ERIZFIE L, LEHFRIMET TS
CENHERERY, BEMEIG L LR R D
Z UMD S LT

BhiitkoAMEE L, HCV JifkBEE® T PTDM
DISERDPAZIERTH o 72, FREE B OnhGE
BEEOAIIZE L 2ASMON TV A, HBV KGR
Z L i U HCV g B 5 OB R OB DR I
HRTH DL ENRE IR TWBEY, HCV E4er i
XD FTITA YA YIPUEDAEAET B 2 E AW S »
Lo THNY, ZHIC K )M E, B RE TS
IZE L. HCV BB RALEE L, BHLORZEIH
HoOMH, A7aAf FRIOEH2S, Xhwvnot9 A
YA VB £ A 2 LAY PTDM BAED ER &
¥z 57z Fabrizi 5%1%, 10 DKM - &M

HB# 2,502 N&xf5 & L7 Meta—analysis & 17\,
HCV Hufk P O BRI 5 EEE X, Odds Ratio 3.97
(95% confidence interval 1.83-8.61, p-value=
0.047) T, BUEEOFRIER LK LABICEHET
HolZbZMELTCWAE. £L T, PTDM RIEDT
HCV Hiik e % O BB AE RIS LTnwa T
BEVEZ TR L Cw 5. 72, Kamar 57155 Ao
HCV PuikBtE - HCV-RNA Bk o Il &4 B H %
S & UBFBAET I Interferon (IFN) #3: % 47 L,
PTDM DOFIENIH I N & 2 HEL TV 5.
HCV &4« E Ol RER S - PTDM OFEREDS, Al
BAERB L OEARICEG LT AR <
BAHHT O IFN HEENLETH H LEZ b/,

Butt 5355 Ek kIS M & (estimated glomeru-
lar filtration rate : eGFR) >60 mL/min/1.73 m* ®
HCV 4% 18,002 %4 & HCV JEI&kYe# 25,137 %4 %
K2, 1BUEEER  (chronic kidney disease : CKD)
AT =V 3~5 OFEE L, HCV &4 o CKD
FIE 2% % (Hazard Ratio, 1.30: 95% confidence
interval 1.23-1.37) T» ), HCV &Zehs CKD FiE
DENELRLZEPWESINTVE. ZOZERDH
HCV BYgSE ML ¥ v MZBWTH CKD i#
BOKKEZR->TWAEEEZ SRS, Cruzado 51
ERAH & fiAT L 72 HCV PuiRRG &N B3 78 A (Bl
AV IFEN #6047 15 A, KT 63 N) % KL AZFAE
BEROFRIEL WAL, BHH o IFN Bk CR At
MROFIEPWLTHIEEZREL TS, T/,
Mahmoud %1%, HCV-RNA Btk o BB Hi B ¥ 50
A (IFN {8 18 A, JE IFN i 32 N) & 452,
AT O IEN (GRS HIL OBRIRICG 2 5588 %
Wt L, JE IEN #&ERED chronic rejection 25T,
RS FROFREI AR IR EE2HELTW
5. BT o IFN #&B#25 chronic rejection Z #fi L,
B OEERDO LAICHEGTHEEZEZOLNS.

DO EDOFBITAEREBEOH G EETH 5.
EEZE» SRS N HELEFMOAEEED LA,
HCV BEIE AR S O Em T REGED 2012, HCV
BALE R R AL, RIS IFEN #8: & fifT 5
HRETHAB. 20114 6 AICHARENIEFEZ LD I
RKENTz [BEHMBEZED CHI7 A VAR RIEHFTA KT
4 2] THY, HCV EAB B AR E 0 2 R
17 TEN $#3L 0 L2 & 18V ENT BB T o IFN #ik
DOFFERRPZ GBI ROEN TS,
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