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Treatment for recurrent hepatitis after living related liver transplantation in Okayama University

hospital
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L RE T, 1996 4F 8 A ~ 2004 4 9 A @ B [
12 68 BIDOB NSRBI IT LTV 5.
HBV (B BUF 47 £ v A ) BE AT %2 R BURE I 4% 2
B, FRAEZE 5 B, FFB2SAEBFRFEZE 7 61 CH
5.

b &L HBVIIHT A RIBEBERD L\
RKIZ X BRERFA T, BUELL 7 & SITIEET
GREICE ) HBs UENBMEL TWwa 2 L
W EELORBLT WD 25 BEFIZIE
HBs LR E o TV 93 7V ks
BRI E DB ENTEB Y, MPFHBIGZ 1 HH
i, D 1BRGER | FHAAI2H%E L Tw5.

BUEREO1BITIE, BHEEZHIFERLOHN
HBIG #%5- % fik#t L 7=4%, D dik L, HBs#L
HOBEHE L7 SSERBHELZToTY
57, HBs LR OFGiE, DNA O¥IMAR &1L
Twizwn(Eia). 9 160k BERBLERE
HBs $LR1f 100 mIU/mL PL B2 7% % & 9 12 HBIG
B5%1To7:2% L#Eid HBIG 7 L CRAGBIZE %
ToTwna,
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1 HBV BEIFR BB HBs HuiAMi0HER
a: BHERF9 2 6
b FFEZE#R 1 FE DN LA 5 Bl

BE DA TiE, HWHETIC HBV-DNA e CTdH
NETI TV HEBRETD HBIGHAZ I 7Y
YR T D HBY O BFRIZ WV E ERY, YR
BT, BIEF % 7% & CTHTET HBV-DNA 2K
TLTWABEMNTIZT I 7Y Vichafims L
W B 0 A D HBIG %5 T4 HBV B D 2
YU — VSRR L EZ T 5.

BEBRFRIIBWYWTIEZE { O A HBV-
DNA B TH Y, 53I 7Yy HlkE Tk
HBV B FHEA+4T, 937 YL HBIG
DREEPPBETHDEENTNRDLY,

WEIZBWTHRAICBE 1 A BRI LY 5
ITVUVERBL, ESITVIIETA VA
HMEBUEFNIS L7 77 + €V a4 L CHreEr
HBV-DNA D E % Mo TWw5b, HBs PofMlid 2
T LD 100 mIU/mL PLEZHERTETWEDLITT
7 as, BEE T, 16l T—8E I HBs #L
FGYEZ 72 o 72 DANICIE, &6 HBs $LE, HBV-
DNA & dICRETRBL T3 (] 1b).

— M B9 MR O HBV BT B & v ) Bl
5% HBs ¥if&Mi i 10 mIU/mL TH4& ¥R TH
Do Yo B RBEFABHMEREOREZ A
Ty, FIT7Y AT T 100 IU/MmL &) &
B3 LANAETREWEEDNRS,

MREQCHEFRES

WERTIE, 1996 4E 8 H ~ 2004 4F 9 B O T
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No.51 IFN#ESD) FETS
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2 T3 CHFROMMBRE
a : fiR0 IFN-B 12 55
b : iR IFN-3 FE¥ 5.8

HCV(C BUFF #6774 Vv A ) B 8 BP9 AR R A AR 1k
JFRHE 68 BlFp, FFAIRLD A& OFIFREZ 6 61, BT
MRS AFESHIFRE 4 FITH 5. FFHIESAIE
EPBIO D B 2 Flid HBs LR b BEMETH - 72

106D )5 5BITRFAICA ¥y —7 20>
BOEE%#FToTwaH, FMIEARGENHEICERES
PBRRTW B, WFETEIITR 5T 4 )V A % BRER
THDIAWEET, M1 HABOT A NVAEITR
B3 B5002 h ABUREENRIA vy —T7 21
VESOFEINPIPLLT T A VI L Ty
5. BHRIORBIZE < OBARMIFEZE Tl
WA B MEsH Y, THEDL V5 -T2
OB EETERNIEDD Y, BISEFHIRS
NnTwsb,

W DB DEEIZDOWTIE, HCV-RNA B
DR TIIEBINICIE T o TWwiw, M VAT
IF—EDEEFNOTE, Tuba-—wN{FTS
VIl TEBFRTHLEIEFHALLDD, A
V=T xavERLE LLEERZITo TV,
BEBBER CREFLIZOVWTIE, BETTOH
LETRBENENDTVEL BV E?, EHER
oL FFROERIAREM LD LIS UISHEEER - &7
I, A vy =70 0EBICETOEEICE
LRETHHEEZTNED.
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WL TCA vy —7 0 VikEE2ITo T 5 (X
2). MBI RTH L EBHLDPT, b
5 VAT IF—EOEEHNODIEBIDOARTH 5.

X 2a D) 514%, WREIICA ¥y —T7 21 ¥
B EAT, MiILIBE AR I LN
LF—TV%0RL, B A HBICEWTRD
BRREHIML, A vy =705 2To72D°
EENT, BRARICIFARETIRE Lz, MERNIZE
KIORIVER & 2 51 5 M M/ MR A 1 58 B
iR, BHEELAML, 2FREOEIDHY,
L HEOETICEREY RITLEbOLED
n5.

X 2a OREF] 54 1%, itk 2.5 4 A TEMEFKE
BWL, bI AT IF—HH200IUL L ETHE
B|L, XHIECS500IUL ELR LD, 41275
— 70y a5 ERIBLE A5 —Tx
0¥ a2b(4 >~ by A)3MU/ B, 83 EIZY N
¥ r 600 mg/ HOPHZIT, FFYAT IS
— 13 100 UL BEIC#E B3V L L HCV-
RNA B iZgAE3, P VvA73IF—EH 100
UL LTI ool

12 AREE A vy—7z0riXRI4
v =Tz a2a(XXH Y A)90 pg/ B, A1
FcERE /LA, FNFVARATIF—EDOLER
{t & HCV-RNA Bz % 38, €0 % FRBHE
TEEE o TW5.

YR CTORMBIHEICHT LA Y5 —T7za Y
HEFNIEIZ26THE. FOMDOBTIENT ¥
AT IF—EOES), MBERELDICILENE
LENTBY, B LIFHRERE, e ha—w
NAF Ty —FiR%Ed & CERBBELZITY, T
N DT OERBIEREZRFTLHETDH
5.

REDOL ZABRERERRIBICERCHETN
EERENHDN D LOREL L, 1HTEIE
BOVLESH 2 TR T6ETHA ). EF
S4TRLIzEBY, 4 vy—7xu R EADE
B2 & U virological response % 1% 5 15 T BETE b
HY, REFPLELHELGEFIIN L TIESE
KFEhhiEs b A LTIANVADI Y bE—
rHETRNETH L.
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THbTIT7VVEHBIGDHHTIY bE— U
DY) BIFICRoTETWE, JNITEEERE
BRHEF K2 ETEHELOmE ko TEXIFERE
DEROBEGTIIHL I NS 2 LT, ZHITEY
b7z o TOHMNEN RTINS,

BEFEEDO) ERRXOBEER L 5 CH
FRIZOWTIE, COWBENAS vy —T7 21>
HOLTHEIEDH, BHERDREDD, A
DEREMBOHSHTELRVE W) HEIDH
b, BEZDMOEIER DD EEHINFEA S
NHBFEEERL, R4 vy—Toua v8ARE
THLTORWERAHIZA RO TFBOAL v 5 —
T ERETHIEVPULETHA.
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B OE OB — OB M R W B
o M2 FH N E E g ok @ thr
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%R5|FEE | IFRAE, HEARNUS, B, 1GE

IhD60~80%IZHKET LI LML
NTW5, REFTIEFFZAEICBIT 5D
AU SRR T LRI D ERWE (F& LTEMIERRIC) ORBENSEE, 2
HRETDH L5, ZOBEZREITVF L 2 Wi L UGBS L, BIEHRFROZE L &
TR, REY 2 LBFEORBIHIREE I o, HEFIZz S EIBHTAZ L LTS,

05 <, A0 ADBEHAL© & HEERE ”
Dz b0 L, T4 VAWFER LR 2 | RIEEIRR IS OB
T 5 LI % b, (EMSUGIC BT LR FF RSB 1 0 ML SIS S AE R 1 1 56 2

laLsi

PEG L THMEEZ 24 RELURICEE S L & JEKEDWENZ EDRKRERIZH L HDODOHE

.5 Hyper Acute Rejection (8 S P3EHE ST FIERD & D ARSI 5 Z & IS HE Tk

DI, WERFPEE L CRIER 1A Eﬂji*ﬁﬁﬂ)m‘ﬂ:’i’b\?b‘ ZHIBL, WITT 5
MLl A I % fE T % Accelerated Acute PDICBWOBESIIEH I NS, —RIICHE
Rejection (BRI B IR ), & BHE#E 2 BRI AERIC L 2 HBEZ IS LE L NS
BAUAIZRE SN b o bR 2T -4 A, BWIERRTOREZ 2T VEEE 1A
Acute Rejection (BEIEAMG), #iER 6 HEZIEREDATOA FEHRERTH Y,
A LABEIZ % 4E 9 % Chronic Rejection (18448 BE OHELSEFM & W TEERNORE D
HRD) 253 5. FBCH A XA v, [FERICHEEEEEZ T o T AKRHAT
HESRIEIL X AR T, BEEHEH%ZL1 ~2 bdHb, Lo T, HMEIC & 5 HBIRI
Bz Y—siz2nA0REsh, LY E IR EoEkREE D . bbb LIET

Masato HIBI et al : Clinical diagnosis and treatment of the rejection on liver transplantation
D R A RS/ NEAE [T 470-1192 B0 EOTHAHRr EE & 2 1-08]
2 F A SEsAE, 0 mONER, 0 ZEEWILRENE - SR
FRRERE 50 (1) @ 121 — 128, 2005 121
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AST/ALT 140

AFNT L =y 10mgkgiv.

5 12 T-bil

A= AST \ 4 (
1/l | mg/dl)
(o) T ALT 1
120 ¢ ~e— T-Bil 110
100 19
{8
80 | 17
16
60 | 15
14
40 + 13
20 | 12
11
0 oo 1800 T 9:00 T T700T 800 T T8:00 900 + 200 T 800 T 18008001 ©

10 11

13 14 15

BiE% A% (B)

#FiE (C) 374 378 376 378 380

372 372 361 368 362

WBC (/) 23,000 27,000 23,000 28,000 24,600 22,600 22,600 11,800 22,400 12,900 24,400

CRP (mg/dl) 03 0.5 1.0 1.5 1.9
LDH (1U/) 272 357 297 295 348
ALP (1U/I) 620 646 741 768 824
y-GTP (1U/) 211 230 236 227 224

2.1 23 2.0 15 0.8
622 328 315 297 349
927 944 0928 944 830
235 219 204 196 181

1 RA7uA FHPRY LSRR ICH D/%8

7a s a—VFERETIT o Tz, BIE
6 71 BB IZERE T OFABIIRFIIREIC £ 5
Fragsm s 5 AT LER Y &
RE L7728, BAEN—F /I fTo Twi
W, L L, BIFEE DO OFRMEILE <,
HE: S/ NEEIC L AERPEETH A,
LR OBRK DI BT 5 BB KICO B
i, bITPREROEITERL, MBEL
FREDOKERNLEI, BEEREMAL 2%
BAELTHRREIITTONEZ &b, BT
FNENORERBEOHFEEZTT.

1. #&KtaE

b ok b I ORE T BT
MTELFTEPRERETH L, BERTI
R, SHEBERL EOERVHBE L LA
ZbbAADZ L, BEK2AMIIER
K2 EOEHMHRMLEEITL TS, FE
B OBEEREREILEY, BEFOFZEN
T4 THY, SR RMENE L 2Tl

mEbMmEY)Y VY VE, P UAT S
T CEEAETHYIVETERNE T, Ih
W23t L, LDH E%%E L THhBNEMEZ RL,
EH SR LTz i/ MUE b 154 s
. L7chtoT, BiEk3 AU EEARC
NT VAT I — BESEIMER 2 R TR
DO EE) 2 Lok b, SMHEREIC DR
BRIGEEREKRE MENRRAVFEERTH D,
PR CIIRBIT ) o BAEITT 4 IHER D AfE
MWIRESEMRTH ) BERBEZ OB b
RUBMERKICERLZEZTORY, Ly
L, ) IVEMEIZHE L TR ESEE
BHE <, MTFREILENZ VAT
TR L DR 1 ~ 2 B2l & b IRE %
R ZENEL, WHRIBEHN H 68
MLTLCA, Liedto THIFRMABED A TE
HEIERC L BT 503 TFTo L 3 %
TERFRI AL DREE D EBIC R D & 2 T
5.

122 FFERE 50% 1% - 200564 1A
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bbb, EMCEEREDICEEYT 5
DT AEIMES, LDH, M/NEHMTH Y, &
CHEEREE, FLTEY VY S EOR,
FOHBIZIN T VAT I F =YY 5. B
IRIZEBWN T VAT I F—BEOERTITY
ANVARFRPFRMEE 2 8, CYvy
YMEDEMEIIEERYAHO N T 7V hiFE
IRIMASAE & 885 . FKM MG T ITERERIE S
) BMEKES, /MR b IR & &
ZTWAh, A7 4 NEEVSED LIER®
HEBIRTE (K1), BEAIIEE X
h LDH, ALP, y GTP, ¥V ILE VD
WmEES g v AT I F— BEOEMER
RROIBHICATEA FEHESLAELED
B, TRTERLPIETLTNS, 29 L7z
MR A LSRR AT D BBl (2 B AR ST L2 5 &
Zibhhb,

2. BEFBRE

AEHREILIHBEE T, Ry FH A FT
BMEICAT ) S LASTE, BIRIARE R PR M
BIECHENZIZ LD, BEROFEOIKEY
VT A LB T & 2 REFHRBRET
H5H. FIRINGE O GEDEAL A ZBW A B
A<, BEITPIIREELZ T 30 ~ 60 cm/fb
DFCIEHFRD & B DHEM SUCFER: 11338
TR N 0 AT B AR RAB A O S iE 12 & B IR P D 1
RICEDFIRMAERDE T 2 A5 Z LHE
W, FZTERN TR EFEE IR FRICR
R4 5 Y& 18 ORI 2 MkEEDOAET
HAH., THITHAMETH 5RO AR
BELRHLGEDOHITIE R, HHELEDH B\
IR S RENS L EHERT B4
ENHLH, BICEESS 7 b WA
IR IFEEIR & EERFERIR D &b & 202 BRE L7
MREE DT REM S RIEICB 22T LI 2 5
v, Eh LM —HOMHIMREENREE T
b PRI S EEDO R W HICHENE 720, 1

HTIZHEFTERREREOEL 2 DI L,
BESZVWEHETLTLEIBESIERET S
PHTHD, Lizd> T, FEIR=° PR MR
BT 2B EXER T T+ ICmET A
DENHD., T, MEDOALLTHEOAE
AuzpReis., MWIEMBKIERL TTP
(thrombotic thrombopenic purpura) 7 & 12 &
LEELRNEEEZ &L TWwWAEEEZ LN
bHiga, MIREESFEREMLzRL (K
24), FMMEEMOBRKERL TS LE
255 (X2B).

3. BRYLE & DRl

- IR ORISR TR < & b ITHEE
WCREBERIZTIENH Y, WEHFELEMH
RIS E B IERTH W EELZLEL T L, K
YefE DFSFERRE X Markin & 2 12 XU, #
BRGREIIBRER 2 » BUMICERL, £
COWBHRTHRAD 1L IABPEEILS CE
BRYE O ITIEE DRI v, T A VA
PIEIZENE DA LER, BHEKRIAVAE
WE/ZEE BG4 V2 OFEE{LASHEE
EprLEND, BEABMABREDRERELE &
BIANVAEFEE LTR FAMRAIET A )V
ATHY, BEAVNRAT A VA (HSY),
Epstein-Barr 7 4 Vv A (EBV), 7k - HiKE
By ANVA(VZV), B ALY AR 6
(HHV6) 72 £ o THBH 3, wind
FhEZHELLTWV, BTHH A M2 Ao
£ WA (CMV) BEgeld BAl1% 3 ~ 7T:HD% <,
B2 L) BB UL & 6 o LV iR RE
DEER X732 &, FERANRIERDRE
THHI L, EREVE(CHRT S I Enb,
ZOEINIEFICEETH D, BERIL, &
FERBAL AR B L 80 %D DITY, HEE
KDL DIF20~40% Vbl TW5 Y, H
ANTIEBATH 80 %2 CMV $iRBEIE T
H0, BHEHBOBLEIIITEALDEAY AL

FFRERE 50% 1% - 200541 A 123
— 463 —



Maik the 15t pont.

DVUA: 1007

‘0370323
M 02:p5:17

0.70 G40 C11

i s

SR [Fenbonime

DURp: 100%

2 EEMEEE
A SEEARDOMIRER, B | SEHAL L 2Bk

AOBEEATHL. BRELIEY, DTOHR
RAFRE 2 DU EATARIZEM TS &L
TWwh, Thbbt, OMOBRIIESRIF SN
HEFITI8CU LR 2 HE Eix <,
@[ MERAS 4,000/mm® LT, @/hKE 10
F/mmd AT, @ORBEY VSBRE 3 %l Lk,
® AST/ALT 28 50 IULLL £, ®F £ T
CMV B FrR %3054, THA. birbh
X EHIAYIC C7-HRP 512 & H CMV immedi-

124 FFRBHE 50% 1% -

ate early antigen (IEAg) FFE B M ER 2 7 L
TV %, Epstein-Barr virus (EBV) (3 {5 4% 4%
HEREOERYAVATHY, BEIR;EE
REEIRIZZER, TH, VU U EiEREFRT
HEN, FFHREEEDANFIEIZH L5480
HY, EHRXCEOENEET L, BERT
bIT>TVaH L) ICEMPZ DNADE =Y
Dy SO ERNCER R RE L R 015 A 0,
HTIED DD, REBERBORERRY AV

2005 1 A
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AST/ALT 250

13 T-bil
(tu/) == AST
200 | 123
42
150 +
1.5
100 }
11
50 |
{105
O L s . L + 0
9 10 1 12 13 14 15
BrEmBEE (B)
iR (C) 37.0 37.2 39.0 38.8 38.0 37.2 36.9
WBC (/ul) 11,300 7,300 4,500 4,800 5,200 3,900 4,100
CRP (mg/dl) 0.5 0.3 0.5 0.3 0.3 0.3 0.3
LDH (1u/) 363 457 387 412 380 306 262
ALP (1U/0) 261 301 299 281 279 242 307
y -GTP (1U/]) 61 78 108 116 16 105 134

A& L TH 5 7% human herpes virus 6
(HHV-6) B Gefl & 428k L 72, EBIE 3 5B
BT, Tuvs VBRI LAKITFEE %
To7:. BH% 10 HBICRR, FHEEE
) 39 TR &/o Lz, BEEES
PRI FERE S, MBI MREARE b BRa s o
PCREIWC L D) HHV-6 ® DNA ##H L,
HHV-6 R4 & T & 72, BICEELE
EIAI e {FBBEL-LZA, 3AT
BRI L7 (M3). BIILIRRLAAN]
RN OFEA (1) L8 2, X775
HIMLEk - REREBZO EHIIFED O Hh o
7z,

¥z, BEIFFR, CRFFADBEIINT S
FFREMETR T, BRI CEIFFRICBWTERS
FRPBZET DR S, BEFILET
H5.

FFRERE 50#% 1% - 20064 1 A

{
3 HHV-6 BZeBln#Ed

“j%ﬁﬁm&mwﬁﬁﬁg

199145 225 20034 7 A ¥ CICE&EHRE
T KRFICBVTHIIT 8 NEMFHEAE— 0
NRARITREAE 36 B, 2004 % 6 A 5 5k H
PRIEBTEKZIIB W THEAT S L7z 5 6 & 33
FLLk, 209 b36HIHIGBRTEETSH -
2. 2O LRBIERRIT LB ENAT O
f FPREZEGzLEE L/2EFIZ 32 FIT
Hotz, EHERKGOBEIE 1 ED 17 5
(83.1%) L Rb S o7zd®, Y O 15 Flt
BHEOBELLEL L. BEORLIIZK
4RI, B S ~ 14 HASE o 7z,

AMIERRICD TR LR

BEZORBENGREIL E SICZ0AMIE
HEUSDFEHIIED % 52 v, FAREY 72 R
HIFNE S 20 xR1) ¥ (CYA) 72134 2
O AR (FK) THaHH, wind A5od

125
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[a] %4

ol R 8 1
bl pd he DB PR BY LY
m—,‘,- ank 2 i k &

9 11 13

17 19 21 23 25 27 29 31

BrEtkHH (B)
X4 SUHERIEFEER

F%W%Ltvyxyﬁ%wgﬂf%t i
RIS BT A RBEHRIBEEZRLIIRT.
mmﬂTL @@ﬁ@%hwf AR 4
AEbEE, YrRARY) rEREF IO
LAEAFTAFO2HFTHIBLERICX
H MMF #EMLTWwA, /MNETIZy 70
LA, HCVRBBEHEDOHMATIZ Y 70 AR ¥
THETA I L, LL, BEELIZ
HHNBEF TRIREICEETAIATOA R
DFERIIBHEEZ2WEZATHY, FiEld
basiliximab O BIZE YV A704 FEFEHL
HBWREIEI OB T L LV IRELALN
%8, CYA & FK % b8 L 72 % % random-
ized controlled study %3 2 278§, BAILE
i ARBELBE TIE, FK OB 2 MR
FIDDBEEME N E V) IREDVEZ WY, K
ECTIRERICORERIIEETEIZNLOD
D, FK OAPERZEMR sz ST
EFTHEVELY, MRENZBNTHAT
O NIEPUEOHEKICERE LIS wE W
510, La»L, FK OFHPHERRK, THROE
TERDOHEEIE L, CYA ##&57% 2 B EE

126 APERRE 50 %1% -

(C2) TE=F ) 7T NITTWE DB
OGO, BREEICEERVWE SN, I
HCV BB EIIB VT, BERRLS 57
FNEEMEER DS CYA THEIE o7z L v )
HbHH W, bbb L e R
HERE BH DSEE D 72/ B O AR B R 1
L o7u L ARFERLILEZAA YA Y
W DOMERR & FIE L 7 ED 28 L 7-.
HIEREIEOEELI TR, #hFho
RIEIIRF ORI L L CHEBE L, E4 DER
I C B RVEETHE.,

BHHEARICOEEOE BRI AT T4
FTHY, bNbIEREICELTS ~ 10
mgkg DAFNVTL Ry ryDR~-5 2 F
PAINNV AT G AT L T A, —fRIZIEA
704 NERGEIC 70 ~ 80 %}iﬁiﬁ“é L
Whila, MBI AT T4 FIEFEOERRT
J& T D, basiliximab % rituxisimab @& %)
WAL ST b 12 Mycophenolate
mofetile (MMF) {34t > Sa & #1H F &t~ 6
BINRZ R ME S, WAL G LTER T
HIEBI L H Y, FK R CYA DM AEE %+

2005 4 1 B
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BB RIE R K F/NBSRNC B B RBHIHE 7o P o -

Al
FHYA
20 mg/kg  reperfusion B
0.02 mg/kg 1.6 mg/kg IBER  JRE 2,4 BE% 1 mg/kg IFE
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in patients with living donor liver

transplantation

S. BANNO*,8, *Central Clinical Laboratory, Nagoya City University Hospital, Nagoya, Japan

Y. ITO*, Scientific Division, Sysmex Corporation, Kobe, Japan
C. TANAKAT, {Department of Organ Restoration and Transplantation, Nagoya City University Graduate School
T. HORI*, of Medical Science, Nagoya, Japan
K. FUIIMOTOT, §Department of Internal Medicine and Molecular Science, Nagoya City University Graduate
T. SUZUKI%, School of Medical Science, Nagoya, Japan
T. HASHIMOTO#,
R. UEDAS,

M. MIZOKAMI*

Summary The fragmented red cell (FRC) is a useful index for diagnosing and determining the severity
of thrombotic thrombocytopenic purpura (TTP), thrombotic microangiopathy (TMA) and
other similar conditions, as it is found in peripheral blood in patients with these diseases.
The FRC expression rate has conventionally been determined by manual methods using
smear samples. However, it is difficult to attain accurate quantification by such methods as
they are time consuming and prone to a great margin of error. With cases of living donor
liver transplantation, the current study examined the possibility of using a multi-parameter
automated hematology analyzer, the XE-2100 (Sysmex Corporation) for FRC quantifica-
tion. While there was a notable correlation between the manual and automated meas-
urements, the manual measurement resulted in higher values. This suggested remarkable
variations in judgment by individuals. The FRC values had a significant correlation with the
reticulocyte count, red blood cell distribution width (RDW), fibrin/fibrinogen degradation

* products (P-FDP) and lactate dehydrogenase (LDH) among the test parameters, and this
finding was consistent with the clinical progression in patients. The automated method can
offer precise measurements in a short time without inter-observer differences, meeting the
requirement for standardization. The determination of FRC count (%) by the XE-2100 that
enables early diagnoses and monitoring of TTP or TMA will be useful in the clinical field.

Keywords Fragmented red cell, thrombotic microangiopathy, thrombotic thrombocytopenic purpura,

living donor live transplantation, automated hematology analyzer XE-2100

cytopenic purpura (TTP), thrombotic microangiopathy

' ion
Introduct (TMA) and microangiopathic hemolytic anemia (MAHA).

Fragmented red cells (FRCs) are often found in the
peripheral blood of patients with diseases involving injury
to vascular endothelial cells such as thrombotic thrombo-
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The FRC count serves as an important indicator for the
diagnosis of these conditions and evaluation of their
severity. A number of reports have been published
concerning bone marrow transplantation-associated
thrombotic microangiopathy (BMT-TMA) (Zomas et al.,
1998; lacopino et al, 1999; Takatsuka et al, 1999).
Zeigler et al. (1995) proposed a TMA-grading system
based on FRC count and increased level of LDH to provide
an indicator of the severity of TMA secondary to bone

marrow transplantation. The FRC count has been shown

© 2005 Blackwell Publishing Ltd
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to be useful in the early diagnosis of TMA, evaluation of its
prognosis and planning its treatment.

At present, visual counting on peripheral blood smears is
routinely performed in clinical laboratories for enumeration
of FRCs. This method, however, involves great variance
among individual examiners even on the same specimens.
Furthermore, it is time consuming. For these reasons, it
seems difficult to count FRCs by visual microscopy. There is,
therefore, a need to develop a method allowing rapid
calculation of FRCs using an automated analyzer.

We recently evaluated the significance and usefulness of
FRC counting using a multiparameter automated blood
cell analyzer, the Sysmex XE-2100 (Sysmex Corporation,
Kobe, Japan) (Jiang et al., 2001), on data collected from
five patients who developed TMA after live donor liver
transplantation at our hospital.

Subjects and methods

Five patients (four males and one female between 1 and
63 years of age; Table 1) who satisfied all of the following
requirements were studied: (1) they had undergone live
donor liver transplantation, (2) FRC were detected in
smears, (3) diagnoses of erythrocyte fragmentation were
made, (4) there were signs of hemolysis (reduced hapto-
globin level, elevated LDH, etc.), (5) the serum thrombo-
modulin was elevated, suggesting injury of vascular
endothelial cells was present, and (6) they were seemingly
complicated by TMA and MAHA. Underlying diseases
were biliary atresia (three cases), fulminant hepatitis (one
case) and familial intrahepatic bile retention (one case).
The ABO blood type was consistent between all donor—
recipient pairs except for case 1.

Measurement of FRC counts using the automated
blood cell analyzer XE-2100

Fragmented red cell counts (%), in peripheral blood
[anticoagulated with K, ethylenediaminetetraacetic

(EDTA)] were performed using an FRC quantitative
analysis system on the XE-2100. With this system, FRC
(%) is measured on the reticulocyte scattergram obtained
with a semiconductor laser using XE-2100 flow cytome-
try. As shown in Figure 1, the reticulocyte scattergram
plots the intensity of the forward light scattering (an
indicator of blood cell size; y-axis) against the intensity of
fluorescence (reflecting RNA level; x-axis). GATE-T indi-
cates the area where the total number of erythrocytes is
calculated. GATE-1 is derived from microscopic observa-
tion of the location of FRC (%) on experimentally prepared
specimens (Jiang et al., 2001). Measurement with XE-
2100 is then performed, and the area on the reticulocyte
scattergram (GATE 1) showing low fluorescence intensity
and low intensity of forward light scatter is deemed to be
the FRC positive area. It is designed so that the FRC (%)
determined from this area has a close relationship with the
visually determined FRC (%).

Visual calculation of FRC (%)

On each Wright-Giemsa-stained smear specimen of per-
ipheral blood, 1000 erythrocytes were visually counted. In
accordance with the Dacie and Lewis (1984) definition,
irregularly shaped or helmet-like cells and cells with sharp
angles or spikes were deemed to be FRCs.

Results

FRC evaluation using the automated blood cell
analyzer XE-2100

Within-day reproducibility was evaluated by conducting
10 serial measurements of the two smear specimens on
which FRCs were detected at low and high frequencies.
Coefficients of variation (CV) were 6.32% (mean FRC:
2.1%) and 1.42% (mean FRC: 13.0%) respectively. The
stability of FRC (%) over time was followed for 24 h,
starting immediately after blood sampling, by leaving the

Table 1. Five patients with living donor

liver transplantation complicated by TMA Recipient Donor
Blood type Blood type
Case Age Sex Disorder ABO RhD Age Sex ABO RhD
1 8 M Biliary atresia B + 38 M 0 +
2 63 M Fulminant hepatitis A + 29 M A +
3 1 M Pamilial intrahepatic O + 32 F 0 +
bile retention
4 7 E Biliary atresia AB + 36 F AB +
5 16 M Biliary atresia B + 45 M B +

© 2005 Blackwell Publishing Ltd, Clin. Lab. Haem., 27, 292-296
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Mature RBC

FSC

Figure 1. (Left) Reticulocyte scattergram plot, measurement of
FRC (%) counts using XE-2100. The gate 1 shows the location of
FRC. (Right) Representative FRCs of peripheral blood smear
(arrow) (Wright-Giemsa stain).
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8 Y=0.544% + 0.487
R=10.952
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XE-2100 (%)

Visual (%)

Figure 2. Relationship between the FRC (%) determined by
XE-2100 and the FRC (%) determined visually.

specimens showing FRCs at room temperature. FRC (%)
tended to rise with time, reaching a 14% increase at 24 h.
Figure 2 shows the relationship between the FRC (%)
determined by guantitative analysis using the XE-2100
and the FRC (%) determined visually; there was a high
correlation between them (r = 0.952, P < 0.001). The
FRC (%) determined visually was higher than that
determined by XE-2100, suggesting over-estimation of
FRC counts by visual microscopy. Table 2 shows the
relationship between FRC (%) determined by XE-2100 and
each of the other parameters tested. This relationship was
analyzed using chronological data from five patients
whose smears showed FRC after live donor liver irans-
plantation. When the relationship of FRC (%) measured
with XE-2100 to four other parameters [hemoglobin (Hb),

Table 2. Relationship between FRC (%) determined by XE-2100
and each of the other parameters tested

Parameter n r P-value
Hb 56 -0.383 0.003
Plt 56 0.065 0.634
Reti 54 0.665 <0.001
RDW 50 0.438 0.001
PT 44 0.184 0.234
APTT 44 0.439 0.003
FDP 22 0.650 0.001
D-D 22 0.431 0.006
AST 51 0.324 0.020
ALT 51 0.444 0.001
LDH 51 0.444 0.001
K 53 0.194 0.164
T.bil 51 0.271 0.054

Hb, hemoglobin; Plt, platelet; Reti, reticulocyte; RDW, red blood
cell distribution width; PT, prothrombin time; APTT, activated
partial thromboplastin time; FDP, fibrin/fibrinogen degradation
products; D-D, D-D dimer; AST, aspartate aminotransferase; ALT,
alanine aminotransferase; LDH, lactate dehyrogenase; K, kalium;
T.bil, total bilirubin.

platelet (PLT), reticulocyte (Reti) and red blood cell
distribution width (RDW)] was analyzed, FRC (%) had a
significant correlation with reticulocyte count (r = 0.665,
P < 0.001), followed by RDW and Hb. Thus, a significant
correlation was observed between FRC (%) and indicators
of anemia or hematopoietic function. When FRC (%) was
26%, it was impossible to analyze RDW. Of the parameters
of the coagulation systems, fibrin/fibrinogen degradation
products (FDP), D-D dimer and activated partial thrombo-
plastin time (APTT) correlated significantly with FRC (%).
Of the biochemical parameters, lactate dehydrogenase
(LDH; an indicator suggesting the influence of hemolysis)
and aspartate aminotransferase (AST) had a significant
correlation with FRC (%) (for LDH, ,: r = 0.444,
P < 0.001). '

Clinical course (representative case report)

Figure 3 shows the clinical course of a 16-year-old male in
whom TMA developed after live donor liver transplanta-
tion for biliary atresia and subsided after switching to a
different immunosuppressor. The histogram shows the
frequency of FRC detection. FRC (%) gradually rose on the
fifth and subsequent postoperative days, reaching a peak
on the 12th day and decreasing thereafter. LDH and FDP,
which had a close correlation with FRC (%), followed a
course similar to that of FRC (%). However, changes in
FDP tended to occur slightly later than changes in FRC
(%). The platelet count showed a course opposite to the

© 2005 Blackwell Publishing Lid, Clin. Lab. Haem., 27, 292-296
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developed after live donor liver trans-
plantation for biliary atresia.

Liver

course of FRC (%); it began to decrease immediately after
transplantation and began to rise on the day when FRC
(%) reached a peak.

Discussion

Thrombotic microangiopathy may develop in patients
after transplantation of hematopoietic stem cells, kidney
(Chiurchiu et al., 2002) or liver. It can also complicate
connective tissue diseases such as scleroderma (Kapur
et al., 1997). Furthermore, TMA associated with graft-
vs.-host disease (GVHD) (Daly et al., 2002) has been
reported. We have encountered cases of TMA secondary
to live donor liver transplantation. The grading system
for TMA proposed by Zeigler et al (1995) requires
calculation of FRC (%). FRC (%) determination using an
automated blood cell analyzer such as the XE-2100
therefore seems essential. When the within-day repro-
ducibility of FRC (%) measurement was estimated using
this analyzer, the CV was excellent (1.42%) for speci-
mens showing high FRC (%), while it tended to rise
slightly (6.32%) in specimens with lower FRC (%). When
the count stability over time was analyzed, FRC (%) rose
by 14% during a 24-h period. This indicates the
necessity of measuring FRC (%) immediately after samp-
ling. The correlation between the FRC (%) determined by
XE-2100 and the visually determined FRC (%) was high
(r = 0.952), but the visually determined FRC (%) tended
to be higher, probably because of large inter-individual
variance in visual measurement of vaguely defined
morphological criteria. There is currently an increasing
demand for standardization of tests; the introduction of
XE-2100 for determination of FRC (%) is expected to

© 2005 Blackwell Publishing Ltd, Clin. Lab. Haem., 27, 292-296
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resolve the problems involved in visual measurement of
FRC (%). Bessman (1988) reported that the automated
determination of the RDW was more reliable than visual
counting FRC on smears. In the present study, we
analyzed the relationship of FRC (%) to various param-
eters and found that FRC (%) correlated with indicators
of hemolysis (reticulocyte count and LDH) and indicators
of enhancement of the coagulation system (FDP and D-D
dimer). A significant correlation between FRC (%) and
RDW was also observed, endorsing the report made by
Bessman (1988).

In conclusion, the automated FRC measurement using
the XE-2100 was highly reproducible and allowed early
diagnosis of TTP, MAHA, TMA, etc. and prediction of
responses of these conditions to treatment. The FRC (%)
measuring system, the XE RET master software module can
be installed on the analyzer. This allows reliable real-time
calculation of FRC (%) and avoids inter-observer variation.
If this system is used in combination with qualitative FRC
analysis on smear specimens, it will become a new clinically
useful item of routine laboratory tests.
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Abstract We report the case of a 2-year-old boy who
presented with obstructive jaundice by pancreatic hem-
angioma. In this case, a minimal operation for
obstructive jaundice without resection of the tumor was
performed. Three years after the operation, the pancre-
atic hemangioma almost disappeared. We discuss
treatment of the pancreatic hemangioma in children.

Keywords Pancreatic hemangioma - Obstructive
jaundice - Spontaneous regression

Introduction

Hemangioma of the pancreas is a rare benign tumor in
children. The case of a large hemangioma presenting
with Kasabach-Merritt syndrome is easily diagnosed
using conventional radiological modalities and usually
managed with conservative therapies [1-3]. However,
even if a pancreatic tumor is small and not associated
with Kasabach-Merritt syndrome, the patient may
present with an obstructive jaundice when the tumor is
located in the pancreatic head [4—6]. In such cases, pre-
operative diagnosis is sometimes difficult; consequently
aggressive surgical therapy has been performed [4].

We report a case of spontaneous regression of the
pancreatic hemangioma after a minimal operation for
obstructive jaundice without resection of the tumor and
discuss management of the pancreatic hemangioma.
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Case report

A 2-year-old boy who had had icteric conjunctiva and
acholic stools was transferred to our hospital after per-
cutaneous transhepatic gallbladder drainage (PTGBD)
for obstructive jaundice with a markedly distended
gallbladder. This was his first experience with jaundice
and there was no family history of hepatic or biliary
disease. Laboratory studies showed liver dysfunction
with total bilirubin 3.9 mg/dl, direct bilirubin 2.6 mg/dl
and alkaline phosphatase 832 TU/L

On magnetic resonance imaging, T1-weighted images
revealed a tumor in the pancreatic head that was
homogeneous and showed lower-intensity than hepatic
intensity and was highly enhanced with Gadolinium
(Fig. 1). This tumor showed slightly high intensity on
T2-weighted images. A cholangiography via the PTGBD
catheter showed a choledochal stenosis at the head of
the pancreas with dilatation of the proximal bile duct
(Fig. 2). A celiac arteriogram showed a densely stained
area in the pancreatic head (Fig. 3).

Preoperative diagnosis of obstructive jaundice caused
by a tumor in the pancreatic head was made and an
exploratory laparotomy was performed. An elastic firm
mass measuring about 2 cm in diameter occupied the
head of the pancreas. Pathological examination using a
frozen section of the incisional biopsy specimen revealed
capillary hemangioma of the pancreas. The bleeding
from a tumor was not a problem and the hemostasis was
easy by a suture of biopsy lesion.

We thought that total tumor resection was not
mandatory for obstructive jaundice in this case. A cho-
lecystectomy and separation of the common bile duct
proximal to the pancreas with Roux-en Y chol-
edochojejunostomy were performed. The postoperative
course was uneventful and he was discharged 3 weeks
after the operation without jaundice.

Serial imaging studies with ultrasonography and
magnetic resonance imaging showed that the tumor re-
gressed in size spontaneously in a follow-up 3 years la-
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Fig. 1 Magnetic resonance imaging (T1-weighted)shows a small
tumor of pancreatic head that was highly enhanced with Gadolin-
um

ter. Finally, he remained completely asymptomatic and
the tumor in the pancreatic head almost disappeared.

Discussion

Pancreatic hemangioma is an extremely rare benign soft
tissue tumor in children. The clinical picture and treat-
ment usually depend on the location of the tumor and
complications caused by the tumor.

In the case of large hemangioma complicated with
Kasabach-Merritt syndromé which may be diagnosed by
CT, MRI and/or angiography [7], conservative treat-
ments including corticosterids, a-interferon [8], radiation

Fig. 2 A cholangiography via the PTGBD catheter showed a
choledochal stenosis at the head of the pancreas with dilatation of
the proximal bile duct

*

Fig. 3 Celiac arteriography showed a hypervascular tumor in the
pancreatic head

therapy and combination chemotherapy with vincris-
tine, actinomysin D and cyclophosphamide [3] are
reported to be effective in involution of the tumor.
Therefore, total primary excision should be abandoned.
In fact, surgical treatment itself is sometimes impossible
because large tumors frequently involve major vessels.
In addition, spontaneous regression may also be ex-
pected in infantile hemangioma. In our case, the small
pancreatic tumor located in the pancreatic head caused
obstructive jaundice. Most hemangioma actually appear
within a few weeks after birth and rapidly enlarge over a
period of several months and get smaller at the age of 2.
In our case, the period when tumors enlarge passed
without causing biliary obstruction, but stenosis was
present, and it was thought that cholangitis occurred
accidentally.

Although the level of serum bilirubin rapidly im-
proved to the normal range after PTGBD, preoperative
diagnosis was difficult and possible malignancy could
not be ruled out, and an early laparotomy was preferred
to make the correct diagnosis and to plan an appropriate
treatment.

Based on the intraoperative findings, ancreaticoduo-
denectomy was required for complete resection of the
tumor. However, intraoperative frozen-section diagnosis
of capillary hemangioma prompted us to perform a
Roux-en-Y hepaticojejunostomy without resection of
the pancreatic tumor, because spontaneous regression
could be expected in this tumor {5, 6]. Recently, the
metallic stent is increasingly being used for management
of biliary stricture for adult patients [9]. However, in
children, the influence that stent gives biliary growth of
childhood is not clear and requires removal of stent
following therapy, and therefore we did not choose it.
Consequently, we obtained a good clinical outcome in
this case.

In conclusion, we recommend careful observation of
children with pancreatic hemangioma without initial
aggressive intervention.
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Background. The T-helper (Th)1 immune reaction is
essential for the eradication of hepatitis C virus (HCV)
during interferon (IFN) therapy in patients with chronic
hepatitis C. Osteopontin is a cytokine crucial for the
initiation of the Thl response. Recently, we identified
four single-nucleotide polymorphisms (SNPs) in the
promoter region of the osteopontin gene (QPN), at
nucleotide (nt) -155, -443, -616, and -1748, and sug-
gested that the SNP at nt -443 was a marker reflecting
hepatitis activity in patients with HCV. Therefore, we
examined the possibility that SNPs in OPN were also
markers predicting the therapeutic efficacy of IFN in
patients with chronic hepatitis C. Methods. Blood was
collected from 77 patients with chronic hepatitis C who
had received either IFN monotherapy or IFN-ribavirin
combination therapy (IFN-based therapies). SNPs in
OPN, MxA, MBL., and LMP7 were analyzed by In-
vader assay. Results. Promoter SNPs of OPN at nt -155,
-616, and -1748 showed linkage disequilibrium at 100%
to each other. Sustained virological response (SVR)
was observed in 58% of all patients. The SVR rate was
higher in patients with the G/G or G/A alleles in the
OPN promoter SNP at nt -1748 than in those with A/A
(85% vs 45%; P << 0.05). The SVR rate was also higher
in patients with T/T at nt -443 than in those with C/C or
CIT (86% vs 47%: P < 0.05). Such differences were
particularly evident in patients with HCV genotype
1b who had a pretreatment viral load greater than
100KIU/ml. All the patients who had G/G or G/A atnt
-1748 and T/T at nt -443 obtained an SVR. On the other
hand, there was no relationship between the efficacy
of IFN-based therapies and SNPs in MxA, MBL, and
LMP7, which had been shown to have association with
the response to IFN monotherapies. Conclusions. SNPs
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in the promoter region of OPN may be useful as a
marker to predict the efficacy of IFN-based therapies in
patients with chronic hepatitis C, and further investiga-
tion regarding their real significance is warranted in a
large series of patients.

Key words: osteopontin, promoter SNPs, chronic hepa-
titis C, interferon

Introduction

Persistent infection with the hepatitis C virus (HCV)
frequently provokes hepatocyte necrosis by cytotoxic T
lymphocytes, due to the T-helper (Th)l immune reac-
tion,' and extracellular matrix deposition in the space
of Disse,* leading to hepatic fibrosis by the conversion
of the normal architecture into structurally abnormal
nodules, and finally, to liver cirrhosis. The incidence of
hepatocellular carcinoma increased with the degree of
hepatic fibrosis in patients with chronic hepatitis C and
the annual incidence was 7.9% in patients with liver
cirrhosis. Therefore, antiviral therapies, with interferon
(IFN) alone or in combination with ribavirin, are re-
quired to reduce the risk of carcinogenesis in patients
with chronic hepatitis C.

It is well known that the efficacy of IFN monother-
apy or IFN-ribavirin combination therapy (IFN-based
therapies) depends on the HCV genotype and serum
HCV-RNA level; genotype 1b, the predominant geno-
type of HCV in Japan,* had poorer responsiveness to
[FN-based therapies than genotypes 2a or 2b, and hav-
ing a viral load of 100KIU/ml or more, by Amplicor
monitor assay (Roche Diagnostica, Tokyo, Japan) was
also an indicator of poor responsiveness to IFN.? On the
other hand, serum HCV-RNA level was shown to de-
crease with a biphasic kinetic pattern within 2 weeks
after the initiation of IFN-based therapies.®” Neumann
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