3. CD16+/CD56+HlifEDHHS

(%)

— 40 —



EA BRI FHARMD S ERMEREERITZEES)

SRR &
CAEBV E7 /)L~ ADA% L IxA
Wgess e EERN EvREERTSEY L X — R - BRI R

WEHmNE SBw—  ELREERME R YRR BRI

T B E R LK R S MR R
L S E L RYERFZERT = A Ao v & —
WRES BHIEEME EB A LA (EBV) BIWE (CAEBV) BERY

I BAZ#KE (PBMC) % NOD/Shi-scid/IL-2R y ™ (NOG <7 R) I
9% & .CD4, CD8, y8T, NK D 4 ¥ A 7*® CAEBV EFIE TIZEBW T,
EBV &Y: T BiVMEI NK il 0 £EFRRBO bz, LrL, FRLThD
4 A 7O PBMC 75 EBV Bl % & s CD4", CD8", y3T, NK #ifa
yEZHEEL TBET S &, CDAMBROEGEEZRVWTAEE LRI 2T,

$7-. PBMC 7°5 CDA I Z RN TBHETH L &TOH A T TEELR
not-, HEEL7- CDSY, v8T, NK fila/0 B CD4 MilaZ Nz THAET 5
&3 L=, PBMC BE% D~ 7 A2 OKT-4 fifk2# 5 L T CD4 Mg %
< EAEBERT b, U EORBRN S CAEBV HIRD EBV &R T &
VY NK #iFD NOG = 7 A~DAEEITIT CDA RN EE 2 &S 2 R2 ¥
LR SN Tz, CDAMIMEIEN LT AFRIBRIEOREBENRE LD

b,

A. BFEEEH

EB 7 A VA (EBV) (ZI3BENZRERETT
IVENMBIEIER T, BRI ERAICIRRIE DM
RICHERBZNEBHETNABART+ D TH o7,
Fxlx, UATRERE~Y T RO —%HK
NOD/Shi-scid/IL-2R y ¢c™ (NOG ~ 7 R)
IZb hEmeEfiaZ B L CIERR L7zt
Mt~ 2 % T EBV BRELE T /L &2 1E
L, BRZY o HEEERAR & DR
RBEABBETHIZ LTI L, LaL,
BMIEEE EBV BEYE (CAEBV) DX
512 EBV 28 T BV Vi3 NK MRS 5
JREEIZ, ThETDEZAZDE ME=
T RAEHANTIEFRINLTWRY, 22

T, B MELTWRWNOG v 7 R
FAY M AL (PBMC) % REBMET 2
FEZ LY ET AR Z A EBV B T
BN NK M0 8sE L R~ 0R
i, latency Il %! EBV &= THRH, ®m¥ A b
A MUIE: £, CAEBV (R BRI72fm iE %
HERIHIZ ORI LE, SFEEX, 20
5 /L% FAVWT CAEBV DOEMELZIED
722, EBV BEEMIREA NOG ~ 7 R4
ELEMETO-D0O&BEBT T2 L%
HEOL LTHIZERED -,

B. MRk
1. NOD/Shi-scid/IL-2R y ¢™! (NOG = 7 X)



NOG ~ 7 A% NOD/Shi-scid <7 A & .
IL-2 ZBEKae y8#/ v 2TV h~v
AT EbEZLOT, EmBMEE
Bt MEMRMBEOAFICRLE L
R ERE~ T AD—D>ThH5, NOG ~
U AL EEBREN P RAFFERT L VEEA L,
E SR GYEM AT E R A B = CHE L1z,
2. CAEBV B ARAH I B EZ ML OBl

RIYIM X Y Ficoll ELEE LEIC L VB
BRI A SBEL . 1~5X10° MK % B &R
K0 ES Lic, BHEZESRIC, FAEM
H D EBV DNA B8 X't b CD45 ik
¥AEREL., EBV BYMRAEOREEL
L7z,

3. U KRG EORR L ~— I —HBLE
B

CD4", CDS8", CD56", y8T #lfa D431 1
Miltenyi #ERES & — X% VT HBE L 7=,
U U RERRE~— 7 —RBEMEIIL, #

EHE ) 7 u—F AR ERKE S8,

Ny <+ a— )& —%t Cytomics
FC500 #AAWTZa—H%A XA hU—%
1To7z,
4. CD4A M in vivo fRrFEFEER

CD8 # A 7B\ X NK # A 7DBEH
PBMC (5% 10° cells) & 4 L 727, 100 ug
? OKT-4 Hilk @R E LTz, S bIT,
BAMD 3 AERE L CREBOHKL KRS
L7z,
5. EBV ® DNA E & L OEE TR HfF
Mr

EBV DNA [IAHM &0 HEEHWTY
TIH A LPCRIEIZEL WHEIE L=, EBV
BE T ORBMITIL, RT-PCR I, &1l
FYufa insitu hybridization (EBER D33
/) ILkot,

(fEmEm~DER)
ARITEE L b &2 XtR LT 5 EHRT

ZhE TR, CAEBV BEHEE M
EFIHT LD, ~Lv X ESICH
STmBENEEY NELTE, BREARA
HHVIIREE T LT, AAFZRICET
L+ EEL ABETITY. BH
BERIZLZ2RABEE~DEBELE/BDIZLIC
IAfv7r—bFarvry bE2BREL
Teo REIB L UVERERIIELL S,
BEOBAFHRIIFHEICER I N, &)
WIEBRIZI VW TIL, B EBRE S % 5T
L. BMEEOCBANL+AREEE L
Teo AMRIZELRE ERHIEE ¥ —
BIOENBEREFTOGEREEZEES R
FOERBYMEELOAREE TN D,

C. kR

1. EBV Eiuiilaz Ede U o /SBRDE OB
S

AEE £ TOMREIZL Y, CD4', CDS,
v8T, NK M D Z £ 412 EBV BEST 5
4 # A 7® CAEBV £ TIZ¥\\ T, PBMC %
BHETLHZLIZXY, EBV B T 5k
NK Hifax A% S5 Z LIZREI LTV 5,
ZIZTRIZ, TREThOZ A4 TOBREILE
T, PBMC 75 CD4', CD8", y8T, B\ iZ
NK Hifa % BB L 7= OB 2 RATZ, T D
FER. CD4 # A 7 DOBRERMMAH CD4"
MR % BB L T L =541 EBV R
CD4 MR N AR LI=0S, TOMOBE,
725 CD8 % A 7D D CDS HifE /]
VWOT % A 7 DBHEDOYT MsHE, NK # A
TOBE D CDS6 MluSE A B L-5E
I3EE Lo (K1),
2. PBMC 7> b @l %« OHRE 53 18 % BRY = 1%
DFEHEERR

WIZ, 4 # A4 7DD CAEBV BEIZR
T. PBMC 75 CD4", CDS", y3T, B\ i
NK HAE 55 % BR\U N 7= % oMl 2 B+ 5

— 42 —



Patlent 1 (CD4 type) Patient 3 (CD8 type)

@iee

2‘ : 1x1

Z el Z o emPBMC .

o 7 o

E 1x10 2 e EoDReny

110

2 * N -§' X104 4

S a0 2

k) £ Wi ...

B = ]

& i g we

S a0 = wefo

E %10 g 110"

E b w A ¥ -4

BEAGE TAOM 123456780101112
Patient 5 {y5-T type) i Patient3 (NK type)

= 110

< [] ]

3 i z - =

S wiyd only / 2 > /'

B r 3 txton | NKenly

2 s J

?" / 3 i

& -]

v a I

3 , 8wz

3 [ g 1x10! I

o >

&

&

12345678 8101112 12345878 910111213

X 1. CAEBV % PBMC B\ i EBV DNA &
KRS EIOBIEER. CD4 A T2\ T, EBV
YRI5 T o 45 T8 D B DB HE Tld A% L7
Mot

10 CD4 type . CD8 type
gA 10¢ i ~#-CD18Wia é -
2 § -8-CDéwio 2 g
8510 ¢ u-cobwio 88
B 104 | 4=CD6BwWo 33
23 -MeCDlawo 23
2510 =
2 % B %
2= '
g s
a " o

10> il il ol 10" - >
102 3 4 5 8 1 12 3 4 5 8 7 8 9
Weeks post-fransplantation Weeks post-transplantation

10 ¥3T type -
<
& 10 2 — 10
H o
wgt w G 10t
23 i3
£ g EH] 108,
Eg £8 102
£ |
g0 s 10
g v

108 101

1 2 3 4 5 8 7
Weeks post-transplantation

2 3 4 5 & 7
Weeks post-transplantation

X 2. PBMC 2> b &Ml K53 18 & RV T 3 OB E
B. CD4 ¥ A 7OHAE, CO4DEZRWZHE
DIHEZENHT biz, CDS8, v8T, NK & A 7 D
A%, B EZ S DB OA TR, CD4FHE
FRWEBELAEENGT 60T,

EBEITo72 (M2), CD4 ¥4 7ORBEIZ
BTk, CD4HIRaZ BRI B AICESN
i oy, moOSEEBRVWTHAEEL
72, CD8 % A 7 DBRHZDHFATE, CDAHN
i CDS'HIfE %2 R\ -/ AICEBERHIT &
NT=h, oM EZRWTHAES Lz, 0T
Z A4 TOBEIZBWTIL, CDAEW T yoT
MRz R L EEDNG T DA, O

EBV-positive fraction + CD4* cells

Peripheral blood EBV DNA
{copies/ ;1 gDNA)

1 2 3 4 5 6 7 8
Weeks post-transplantation

X 3. EBV YA % & 1o/ IZ CD4+MME N %
TBETHIER. T ThBEMTIAESRL 2D
CD8, y8T, NK #4312 CDS /i 2 i 2. TRHE
HLEETD,

CD8 type

=W PBMGC + OKT4

e PEMC + QKT

e PRMCHisolype

2 8

match Ab
~—PEMCHsotype
match Ag

Peripherat blood EBY DNA
{copies! it gDNA}
=)

2 3 4 5 &
Weeks post-transplantation

NK type

“MPEMCH OKT4
e PRMGHOKT4

Peripheral blood EBV DNA
{copies! 1« gDNA)
g 3

-
<,
v

K

3

Fd 4 > © 7
Weeks post-transplantation

1 4. OKT-4 HifKiZ L % CD4+HEIED in vivo BREE
BR. CD8 B\ I NK # 1 FDHE#E PBMC # B L
72t OKT-4 Hilk & 59 5 L EZ N T bhiz,

Rz THAES Lz NK MY 4 7 D/A
FHIZB W TIX, CD4MfEs iE NK Hifa
(CD56") #BR< L AFBEBLT b=,
oM EZBRNTHAER LTz, U EDORKER
X, EBV & T 8\ & NK Mz NOG ~
U AZAEET B -HIZIE, EBV YR D
SEIZMZ T CDAMIRREFEET S Z &8

LD L ERBLTVD,
3. EBV &SR IZ CD4 MM 2 0 2. TR A

— 43 —



ERAES

FEOFERIZE Y EBV Y T & UV NK
fad NOG ~ 7 A ~D4AEFEIZIX, CD4 ik
NEBREEZR-TZ ENRBINTE,
Z Z THMTRAE TE2\V CDSY, 18T, &
OYNK HifE 5> B CD4 M 2 00 2 TRl
% EBREIT - 1o, T DOfEFR, CD8 Miia+CD4"
HERE, yOT MR+ CD4 MR, NK #ifE+ CD4"
A, DENEFNOBREIZLY EBV BT
BT NK MRS AEE TS Z LB RENT
(4 3),
4. OKT-4 HifKiZ X 5 CD4 MR = £
EBV B#: T R UNK M0 AEE BT
% CDAMOZEE % X DICRIET 5729
2 BRSO~ 7 R OKT-4 Hilfk 2 # 45 L,
CDA M ZRRELEBAEDABZOREL
F~7z, CD8 # A THWILNK ¥ A S DA
# PBMC Z#BAH L7112, OKT-4 Hifkz #
B L7=&Z A, EBV S T 8V E NK #ifa
DEZENHIES R (K4),

D. B8

EBV O EEZEAMALIL B Ml & N B
HRTHY T RONK Mg~ T
BRI TH D, T RO NK MAEIZ 81T 5 R
QAN = X LRBETEFHEREA 1 = X L3 %
KBFBAOEFEFERINLTWVWD, Fi,
CAEBV (28} % EBV &4 T 8\ i NK
AR EE ML DOMERZ S D0 E 9 2T
DN T HERMBTONLTNDS, SEIOE
BAER LD, EBV S T R U'NK fifao
NOG ¥ 7 A~DAFE|ZIL CD4 Mg A EE
RREERETENRENTE, TDOZE
I3 CAEBV (2331} % EBV J&#: T & OV NK #H
fapse B EMMEREEY AT 5 DO Tk
<, BEOEMMB L IZRLRZZLE2TRL
TV %, CAEBV (28} % EBV JRHERa (45
2 T MEfR) 1XREAMEICZ U<, EBV DNA

Kk R LEFI O ZFEIZLVE/ 71
—F NN TRR I NAHBETH,. BE
DEHMICORE Y Bif e —REEZ RS
ERHm TR, ThbDZ Ehb,
CAEBV TiX, 272 L bW CIE
M EE DRV E 23T B 2D JRFIC L 0 %
BEHASAE 2 b THEBE R it T, T ORRE
LCERNPEFEIN TA U 2 EMHRRAE
B2V R EERESEL LN VT A
WEZ bz, CDAMBROIER A B =X A
IFHEE A TIIRATH 528, CD4 ML EE
ATDHIL2EDYA Mo L OEESHE
WAL 23 ETHSH, CDAMIENEE 2R
BER-TIENRINTZIEITED, &
DA 2 R & 3 5 BTG RRIE D FTREME DS
BT,

E. f&im

CEBV B#& H kD EBV & T KT NK
HIFL D NOG = 7 A~DAEFITIL CD4'
fa N EE e B &2 RI-T 2 L ARENT,
ZoZEnbA b UiV TIX
CAEBV (2817 % EBV &4 T & O NK Hifg
EMEORVMETH S Z BRI
7zo 7. CDAHINRZAZER & T 2 HRIAHE
EDOAREMEARIR STz,

F. REsefamtina
#=H72 Lo

G WrREER

1. F3CFER

1) Arai, A., Imadome, K., Fujiwara, S. and
Miura O. Autoimmune hemolytic anemia
accompanied by reactivation of an
Epstein-Barr virus infection with suppressed
CTL response to EBV-infected cells in an

elderly man. Inter Med 49: 325-329, 2010



(February).

2) Iwata S, Yano S, Ito Y, Ushijima Y, Gotoh
K, Kawada J, Fujiwara S, Sugimoto K, Isobe
Y, Nishiyama Y, Kimura H. Bortezomib
Induces Apoptosis in T Lymphoma Cells and
Natural Killer Lymphoma Cells Independent
of Epstein-Barr Virus Infection. Int J Cancer
in press.

3) Arai A, Imadome K, Watanabe Y,
Takahashi M, Kawaguchi T, Nakaseko C,
Fujiwara S, Miura O. Clinical features of
adult-onset chronic active Epstein-Barr virus
infection: a retrospective analysis. Int J

Hematol, in press.

2. &

L

3. ¥Rk

1) Ken-Ichi Imadome, Misako Yajima, Ayako
Arai, Atsuko Nakagawa, Fuyuko Kawano,
Sayumi Ichikawa, Hiroyuki Nakamura,
Osamu Miura, Mamoru Ito, Norio Shimizu,
Naoki Yamamoto, and Shigeyoshi Fujiwara.
A XENOTRANSPLANT MODEL OF
CHRONIC ACTIVE EPSTEIN-BARR
VIRUS (EBV) INFECTION BY USE OF
NOG MICE. The 14th Biennial Conference
of the International Association for Research

on Epstein-Barr Virus & Associated Diseases.

Sep. 7, 2010, Birmingham, UK.

2) 58—, REEEL. NHFMRET,
FBIET. TR, FREEE, BAR
R, FEESF. IUARES. BRI, EB ¥
A NVABEE TINK U2 8RBT T
NV ZAOVER L FENT. 5 25 B~ LR R
A VARFFES, 2010 €£ 5 H 27-29 B,
R,

3) SBHk—. REEYL. JIHAET.
FIEF, FEBEF. MRS, TR

=, EKAIR, FEESE. LARER, BR
F&fi. EB 7 L ABSE T/NK U > /885
HRBET A~ AOER LY. 5 7
E EB VA /VAIFFES.20104E7 H 9 B,
FLIE.

4) APAET, SHE#—. NEFAHT,
MR, REB, EEREN. NOG vv
Z%FMA L7 EB VA NVARBGMROR
E. FTHEEB VA NVAFES, 2010 F 7
H 9 B. fLIR.

5) SHHk—., REEXET. JIBEHAHT,
M), EARRIR, iz, EEl,
EnEFis . (LARES, BEKN. EB VAV
ABE MR A REFEETT L~ ADE
BLLFRAT. B SSEIAAR T A /L RZELZEHF
#£4 20108£11 A9 H., fEE.

H. MO EEOHRE - 2&RE
mYL,

— 45 —



WRERDOTHTICHE T 5 —RF

E-5 2
EERD | XA P4 [ERELE0 | & B 4 HREA | B [BERE | S
WREEE A
BHCT IRMREBMALT ) | BASUE | MiRIESHR |F2a¥aRt:| #= | 2010 | 521-525
o JE DB R R B
HORFE & 1R IR
RERERA LT A P& REFHL | B | N—UY | HERE

Arai A., Clinical features of adult onset IntJ 2011
Imadome K, chronic active Hematol.
Watanabe Y., Epstein-Barr virus infection DOIL
Yoshimori M., :a retrospective analysis. 10.1007/s12185-01
Koyama T., 1-0831-x
KavagatT
Fujiwara S.,
Miura O.,
Arai A, Autoimmgne hemoly.tic . anemia | [ntern Med | 49 325329 | 2010
Imadome K, accompanied byreactivation of an
Fujiwara S, Epstein -Barr virus infection with
Miura O suppressed CTL response to

EBV-infected cells in an

elderly man,
Kuninaka N, Expressionof Toll-like receptor 9| Exp Mol 88 293-298 2010
Kurata M, in bone marrow cells of my Pathol
'Yamamoto K, elodysplastic syndromes is
Suzuki S, UmedaS, |down-regulated during trans
Kirimura S, Arai A, |-formation toovert leukemia.
[Nakagawa Y,
Suzuki K, Kitagawa M
Nak_auchiY, T?kasF: H, Concurrent administr_ation of IntJ 92 | 179-185 | 2010
Sugita S ,Mochizuki M, |intravenous systemic and Hematol
Shibata S, IshiwataY, |intravitreal methotrexate for
Shibuya Y,Yasuhara M, |intraocular lymphoma with
Miura O, Arai A central nervous syst

involvement.
Okghashi Y, ItohM, .Gamma-secretas‘e inhi}:itor o Anticancer 30 |4071-4074] 2010
|Arai A, NaraN, induce erythroid differentiation Res
Tohda S in erythroid leukemia cell lines.

47 —




Oshikawa G, Clonal evolution with  double Cancer 199 56-61 2010
Kurosu T, Arai A Ph followed by tetraploidy in Genet
Murakami N, Miura O [imatinib-treated chronic  myeloid | Cytogenet

leukemia with e19a2 transcript

in transformation.

FEREH KA L HA M4 R4 . B/ =Y HiRRAFE
Takagi M, Autoimmune Lymph Blood [Nov 9, Epub
Shinoda K, Piao J proliferative Syndrom ohosd 68 prin
Mitsuiki N, Like Disease With S t. 2010.
Takagi M, matic KRAS Mutatin. ,
Matsuda K,

Muramatsu H,

Doisaki S,

INagasawa M,

Morio T,

Kasahara Y,

Koike K, Kojima S

Takao A,

Mizutani S.

Shin MJ, Shim JH, |Qualitative and quantitative Int J. 92 262-270 2010
Lee JY, Chae WJ, differencesin the intensity of Hematol.

Lee HK, Morio T, Fas-mediated intracellular

Park JH, Chang EJ, |[signals determine life and

Lee SK. death in T cells.

Seki M. Kimura H  |[Prominent eosinophilia Pediatr. 52 | ¢196-199 2010
Mori A.Shimada A. |but less eosinophil active Int.

Yamada Y. tion in a patient with

Maruyama K. Omenn syndrome.

Hayashi Y.

Agematsu K.

MorioT. Yachie A.

Kato M.

Inoue H.Takada H. |Successful cord blood Eur. J. 169 | g39-44 2010
Kusuda T. Goto T |transplantation for a Paedirtr.

Ochiai M. Kinjo T. |CHARGE syndrome with

Muneuchi J. CHD7 mutation showing

Takahata Y. DiGeorge sequence

Takahashi N. includeing hypoparathyro

Morio T. -idism.

Kosaki K. Hara T.

Okamoto K, IkB[l regulates TH17 Nature. | 464 | 1381-1385 2010
Iwai Y, Ohhora M, |development by cooperate

Yamgmoto M,' -ng with ROR nuclear

Morio T, Aoki K, |receptors.

Ohya K,

Jetten AM,

Akira S, MutaT,

Takayanagi H.

— 48 —




Albert MH, X-linked thrombocytopenia Blood. 115 | 3231-3238 2010

Bittner TC, (XLT) due to WAS mutati

Nonoyama § -ons: Clinical characteristis,

Notarangelo LD, long-term outcome, and

Burns S, Imai K, treatment options.

Espanol T, Fasth A

Pellier I, Strauss G,

Morio T,

GathmannB,

Noordzij JG,

Fillat C, Hoenig M,

Nathrath M,

Meindl A, Pagel P,

Wintergerst U,

Fischer A,

ThrasheAl,

Belohradsky H,

Ochs HD.

o %= [/NROZB OB ] NERNER | 42 [180-4 2010
EB™7 A /L A RRYLIE.

AT E, T, REMEBL L) BET BN 22 (59-66 2010

AR, EEHZE, (5 Epstein-Barrv /LR

NREE, BEicEpth, [BIEMERERMEY o M

o & ERAE.

e, sTREE, | [NEOWEEES] BYE NERRE (73 #%(183-185 2010

PR s, O %E | EBUAILVARBRYE. HE T

O 7= FRAONE POINT EBVA/VA| SRLEH 31 [48-50 2010
RUME DOF IR .

WD 7, BTEPAE, FrRBRRBERPREICL S| BA/NER | 114 |847-852 2010

pEfEth, HPES (CRMEEEOMEDBE LE FAME

1’ B A )V ZAGUAE DOHERS.

BRIELT, G, [MEFEBY 4 L 20K IR|E4ANEBRS 30 [293-295 2010

=T, ATHEE, NEBBHEBE OPTLDRE Foust

FERRERh, Mo & (O FREF LD

AFEE, HYRE

F, IABT, KA

tht, RS

Dohno S, Maeda A, |Diagnosis of infectious mono| Pediatrics 52 [636-540 2010

Ishiura Y, Sato T, nucleosis caused by Epstein- International

Fujieda M, Barr virus in infants.

'Wakiguchi H

o R [~RAT ANV AR T AN LEEED | 26 2008-2015 2010
AN KB REYFED TR T] tEi
EB ™7 A /b R RYLSE.

49 —




Tobita S, Gotoh K,
Ito Y,
Demachi-Okamura A,
Shimizu N,
INishiyamay,

Kimura H

Epstein-Barr Virus (EBV)
-Related Gene Expression in
Patients with Chronic Active
EBV Infection.

A m S [/ NROEDENF] & ARAR | 424 | 322-326 2010
BICXT 2R ORENS - & T
WhHEER RPMMEEBY AN
A RRYMSE
e Am I [Zh 7238 > THEE V| Medicina | 47 | 400-403 2010
MABEDORA > ]
R FHRE RREERE<
7 A v AR ERE>
EBY A /WA
SFFH, KEEZ, BehcetlRIRERDPEFTH-| HA/NEFE | 114 | 1733-1738 2010
TR BFHE A B [ BEEEEEB Y 1V A KRYY SR,
T O R, TN, JED 1. %115,
BIEAE, o %7
i AN s 07z NRBSE | 73 | 2021-2027 2010
[ 72 WIEREREYYE ~D
LR « HLv A NV AE]
AR - RIBICE B
W OWRDTF L IEREEDOR
[0 ViRVsd
EIEEBY A NV ARRIE -
EBV A VAR EMERE R
U R ERAE
RIEME, g, VAV ABERDREREY | ke 39 61-71 2011
WEME, A)IEE, |V HREENDYDVAHS. | 5z
pERCED, O &
|Arai, A., |Autoimmune hemolytic anemial Inter Med |49% | 325-329 2010
imad K accompanied by reactivation o
macome, K., f an Epstein-Barr virus infectio
Fujiwara, S. n with suppressed CTL respon
. se to EBV-infected cells in an|
Miura O. elderly man.
[wata S, Yfa'r.xo S, Bortezomib Induces Apoptosis
Ito Y, Ushijima Y, |in T Lymphoma Cells and it T C
Gotoh K, Kawada J, [Natural Killer Lymphoma Cells| ancer
Fujiwara S, Independent of Epstein-Barr
Sugimoto K, Isobe Y Virus Infection. In press
Nishiyama Y,
Kimura H.
Twata S, Wada K, Quantitative Analysis of T Gen Virol 99 42-50 2010




Gotoh K, Tto Y,
Ohta R, Iwata S,
Nishiyama Y,
[Nakamura T,
Kaneko K, Kiuchi T,
Ando H, Kimura H.

Immunologic and Virologic T Infect Dis
IAnalyses in Pediatric Liver
Transplant Recipients with
Chronic High Epstein-Barr
Viral Load

202

461-469

2010

—5] —




Int J Hematol
DOI 10.1007/s12185-011-0831-x

Clinical features of adult-onset chronic active Epstein—Barr
virus infection: a retrospective analysis

Ayako Arai - Ken-Ichi Imadome - Yuko Watanabe - Mayumi Yoshimori - Takatoshi Koyama -
Takeharu Kawaguchi - Chiaki Nakaseko - Shigeyoshi Fujiwara - Osamu Miura

Received: 6 June 2010/Revised: 7 March 2011/ Accepted: 22 March 2011

© The Japanese Society of Hematology 2011

Abstract We performed a retrospective analysis of
patients with adult-onset chronic active Epstein—Barr virus
infection (CAEBV). First, we analyzed five patients (aged
28-72) diagnosed at our hospitals with EBV-infected
clonally proliferating T cells. Four patients were adminis-
tered cyclophosphamide/doxorubicin/vincristine/prednisone
(CHOP) chemotherapy, but no remarkable decrease of viral
load was observed in three of the patients. The other patient
died 19 days after initiation of CHOP treatment due to
disease progression. Addition of high-dose cytarabine to the
regimens of two of the patients was discontinued shortly
after administration, due to the development of grade 4
pericardial effusion. Together, these regimens may be
insufficient for treating adult-onset CAEBV. We next
reviewed 23 adult-onset CAEBV patients, adding 18 pre-
viously reported patients to the five patients described in the
present study. T cells were frequently infected (87%),
whereas NK- and T-cell types are known to be almost
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equally prevalent in childhood-onset cases. The time
duration from the onset of disease to initiation of treatment
averaged 20 months. Reports showed that 12 patients died;
seven patients died at an average of 8 months after initiation
of treatment. Patients’ disease courses seemed to be rapidly
progressive and more aggressive than those of childhood-
onset cases. More cases must be studied to clarify clinical
features and establish an optimal treatment strategy.

Keywords Chronic active Epstein—Barr virus infection -
Adult-onset - EBV-positive T-cell lymphoproliferative
disorders of childhood - Chemotherapy - Clinical features

1 Introduction

Chronic active Epstein—Barr virus infection (CAEBV) is a
rare disease characterized by an infectious mononucleosis
(IM)-like syndrome persisting for at least 6 months, and is
associated with high titers of antibodies against EBV [1]. It
shows a marked geographic preference for East Asia, and
most reports are from Japan, Korea, and Taiwan. In these
patients, T or NK cells are EBV-infected. Clonal expansion
of EBV-infected cells has been reported in severe forms of
CAEBYV and is accompanied by high fever, hepatospleno-
megaly, and pancytopenia. Because most of these patients
were children and young adults, these severe cases of
CAEBV with clonally proliferating T cells were termed
EBV-positive T-cell lymphoproliferative disorders of
childhood in the WHO classification revised in 2008 [2].
However, as reviewed here, some cases of adult-onset
CAEBYV have been reported. The placement of adult-onset
CAEBY in the WHO classification, its clinical features and
differences from pediatric cases, and a recommended
treatment have not been determined.
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CAEBYV prognosis is poor and CAEBV pathophysiology
is considered to be an EBV infection of T or NK cells
resulting in their activation and immortalization. Ohshima
et al. [3] indicated that infected cells develop from poly-
clones and oligoclones, and finally become expanded
monoclones to develop into aggressive diseases such as
lymphomas or hemophagocytic syndrome. Although stem
cell transplantation might be curative for CAEBV [4], no
chemotherapeutic regimen has been identified with a con-
firmed effect on CAEBV. No prospective or retrospective
analysis has been performed to evaluate the effects of
treatment regimens for CAEBYV, especially for adult cases.

In this study, we report 5 adult-onset patients with
CAEBV. We will outline their clinical courses and the
effects of chemotherapy as well as review the reported
adult-onset cases in the literature and analyze their clinical
features. The aims of this study are to investigate their
clinical features in comparison with those of childhood-
onset CAEBV and to discuss an optimal treatment strategy.

2 Materials and methods
2.1 Diagnostic criteria

CAEBYV was diagnosed according to the criteria proposed
by Okano et al. [1]. Briefly, these criteria are as follows: (1)
EBV-related symptoms for more than 6 months, including
fever, persistent hepatitis, extensive lymphadenopathy,
hepatosplenomegaly, pancytopenia, hypersensitivity to
mosquito bites (HMB), etc.; (2) increased quantity of EBV
in either affected tissues or peripheral blood (PB) defined
as EBV-DNA detected in tissue or PB samples by Southern
blot hybridization, EBV encoded small RNA1 (EBER)-
positive cells detected in tissue or PB samples, or an EBV-
DNA level of 10> copies/g of DNA detected in peripheral
blood mononuclear cells (PBMCs); (3) EBV-infected cells
confirmed as T or NK cells; and (4) no evidence of any
prior immunologic abnormalities or other recent infection
that might explain the condition. Criterion #3 was added to
exclude EBV-positive B cell lymphoproliferative disor-
ders. The time of diagnosis was defined as the time when
the patient was found to meet the above criteria.

2.2 Detection of infected cells

Detection and isolation of infected cells was performed as
described previously [5]. Briefly, PBMCs were isolated by
Ficoll-Hypaque density gradient centrifugation. Then,
CD19-, CD4-, CD8-, and CD56-positive cells were sepa-
rated using antibody-conjugated magnetic beads (IMag
Human Particles-DM; BD Biosciences, Sparks, MD, USA).
The EBV-DNA of each fraction and of whole blood was
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quantified using a real-time quantitative polymerase chain
reaction assay based on the TagMan system (Applied
Biosystems, Foster City, CA, USA). The fractions of blood
with same or higher EBV-DNA titers than that of whole
blood were designated as containing EBV-infected cells.
The clonality of EBV was determined by Southern blotting
using a terminal repeat probe.

2.3 Treatment protocol

Koyama and colleagues recently reported 2 pediatric
patients with EBV-positive T-/NK-cell lymphoproliferative
disorders and HMB who were successfully treated with
sequential chemotherapy consisting of cyclosporine A and
prednisolone (CP), followed by CHOP, Capizzi, and
HDCA regimens [6], as described below:

CP: cyclosporine A (3 mg/kg/day), (prednisolone 1-2
mg/kg/day).

CHOP: cyclophosphamide (750 mg/m* on day 1),
doxorubicin hydrochloride (50 mg/m? on day 1), vincris-
tine (1.4 mg/m” on day 1), and prednisolone (100 mg on
days 1-5).

Capizzi regimen: cytosine arabinoside (cytarabine)
(3 g/m* every 12h on days 1 and 2), L-asparaginase
(6,000 U/m? on day 2), prednisolone (30 mg/m? on days 1
and 2).

We treated our patients according to this protocol.

The study complied with the principles of the Declara-
tion of Helsinki and was approved by the Ethical Com-
mittee of the Tokyo Medical and Dental University.
Written informed consent was obtained from each patient.

3 Results

3.1 Case reports
3.1.1 Case 1

A 48-year-old male was admitted to our hospital due to
sustained fever which lasted for 1 year, liver dysfunction,
and lymphadenopathy. Histology of his cervical lymph
node revealed infiltration of EBER-positive cells without
atypia; therefore, a diagnosis of lymphoma could not be
made. As shown in Table 1, the EBV-DNA level in PB was
significantly elevated in mononuclear cells. EBV-infected
cells were identified as clonally proliferating CD4-positive
T cells. As shown in Table 2, the anti-EBV antibody titer
in PB was significantly elevated. From these findings, a
diagnosis of CAEBV was made.

CP and CHOP treatment produced a transient resolution
of clinical symptoms, but achieved only one log reduction
of viral load (Table 1). Grade 4 neutropenia was sustained
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Table 1 Effects and adverse events of chemotherapy of chronic active Epstein—Barr virus infection

Case Age (years) Sex Cell type EBV-DNA (copies/ug DNA)

Adverse events

CHOP HDCA

On admission After CHOP After HDCA Grade 4

Grade 3 Grade 4

1 48 M CD4 2.3 x 10° 1.8 x 10* 85 x 10>  Neutropenia (4 days) Fever, pericardial effusion
2 28 M CD8 42 x 10* 5.6 x 10° 2.4 x 10* Neutropenia (8 days) Fever Pericardial effusion

3 37 F CD8 1.0 x 107 28 x 105 ° Neutropenia (9 days) b

4 7 F CD4 9.5 x 10*  Dead b Neutropenia (5 days) °

F female, M male, EBV Epstein—Barr virus, HDCA high-dose cytarabine

# The titer was examined after adding L-asparaginase
® High-dose cytarabine was not performed for Cases 3 and 4

for 4 days (Table 1). We judged that the effect of CHOP
was insufficient, and 4.8 g of cytarabine was administered
according to the Capizzi regimen. However, we discon-
tinued the 3rd and the 4th cytarabine doses because
of grade 4 high fever and grade 4 pericardial effusion.
L-Asparaginase was administered after resolution of these
events. Although the EBV-DNA level in PB decreased
drastically, a Guillain-Barré-like neuropathy developed.
The EBV-DNA level was elevated in the cerebrospinal
fluid (CSF), and CD4-positive cells were detected in the
fluid. Magnetic resonance imaging (MRI) revealed no
abnormal lesion in the brain. However, we concluded that
EBV-infected CD4-positive cells had infiltrated the CSF,
and an intrathecal MTX injection was administered until
cells were no longer detectable. BMT was performed from
a HLA-matched unrelated donor with reduced intensity
conditioning therapy (fludarabine 25 mg/m*day, 4 days;
melphalan 80 mg/m?day, 1 day; total body irradiation,
2 Gy x 2), and engraftment was confirmed 1 month later.
EBV-DNA became undetectable in both PB and CSF
1 month after BMT. However, the EBV-DNA level rose to
1.2 x 10 copies/g DNA 1 year after BMT. The patient
showed no symptoms and the EBV-DNA level decreased
without treatment within 2 months. He has remained in
remission for 25 months.

3.1.2 Case 2

Two years prior to admission, a 28-year-old male devel-
oped fever, mediastinal lymphadenopathy, and polyneu-
ropathy. Biopsies of lymph node lesions were performed at
a previous hospital. CD3-positive lymphocyte infiltrations
were observed in the specimens, and they were EBER-
positive; however, a histological diagnosis of lymphoma
was not made due to lack of atypia. However, the anti-EBV
antibody titer (Table 2) and the EBV-DNA level in PB
were significantly elevated in mononuclear cells. In addi-
tion, EBV-infected cells were detected and identified as
clonally proliferating CD8-positive T cells (Table 1). From

these findings, a diagnosis of CAEBV was made. To
evaluate the cause of neuropathy, a sural nerve biopsy was
performed and an infiltration of CD8-positive cells was
observed in the vascular wall. From these results, we
concluded that his neuropathy was due to CAEBV. On
examination of his CSF, CD8-positive cells and elevated
EBV-DNA levels were detected in the fluid. Although MRI
revealed no abnormal lesion in the brain, we concluded that
EBV-infected CD8-positive cells had infiltrated the fluid.

Chemotherapy, including an intrathecal MTX injection,
was performed. CP and CHOP treatments were first admin-
istered. Vincristine was discontinued due to neuropathy. He
had transient resolution of clinical symptoms, but without a
remarkable decrease in viral load (Table 1). Grade 4 neu-
tropenia was sustained for 8 days (Table 1). We judged that
the effect was insufficient, and 5.2 g of cytarabine was
administered as part of the Capizzi regimen. However, we
discontinued the 3rd and 4th cytarabine doses due to a grade
3 high fever and grade 4 pericardial effusion. We performed
a BMT from an unrelated donor with 1 allele-mismatched
HLA in DR locus, with reduced intensity of the conditioning
therapy (fludarabine 25 mg/m*/day, 4 days; melphalan
80 mg/m?*/day, 1 day; total body irradiation, 2 Gy x 2), and
engraftment was confirmed 1 month later. EBV-DNA
became undetectable in PB and CSF 1 month after BMT.
However, the EBV-DNA level in PB rose to 1.6 x 10*
copies/g DNA 1 year after BMT. He had no symptoms and
we detected that the EBV-infected cells were B cells without
clonal expansion. The EBV-DNA level decreased without
any treatment and has been changing between negative and
4 x 107 copies/g DNA up to the present. We believe that he
has remained in remission for 22 months.

3.1.3 Case 3
A 37-year-old female was diagnosed with systemic lupus
erythematosus at the age of 24, and 13 years later devel-

oped recurrent IM-like symptoms with fever and cervical
lymphadenopathy and was transferred to our hospital. Her
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Clinical features of adult-onset CAEBV

clinical course has been reported previously [5]. As shown
in Table 1, the EBV-DNA level in PB was elevated in
mononuclear cells. Her infected cells were clonally pro-
liferating CD8-positive T cells. As shown in Table 2, the
anti-EBV antibody titer in PB was significantly elevated.
CP and CHOP treatments produced a transient resolution of
clinical symptoms, but without a remarkable decrease in
viral load (Table 1). Grade 4 neutropenia was sustained for
9 days (Table 1). BMT was performed from a HLA-mat-
ched unrelated donor with reduced intensity conditioning
therapy (fludarabine 37.5 mg/m*/day, 5 days; melphalan
60 mg/m*day, 2 days; total body irradiation 2 Gy x 2).
Engraftment was confirmed 1 month after BMT and EBV-
DNA in PB became undetectable 2 months after BMT.
EBV-DNA remained undetectable for almost 1 year;
however, her disease relapsed and chemotherapy was ini-
tiated 4 years after BMT.

3.1.4 Case 4

A 72-year-old female was admitted to our hospital due to
persistent diarrhea which lasted for 6 months, liver dys-
function, and body weight loss. Biopsies of liver and small
intestine were performed and a diagnosis of EBV-positive
T-cell lymphoproliferative disorder was made. As shown in
Table 1, the EBV-DNA level in PB was elevated in
mononuclear cells. The infected cells in the PB were
clonally proliferating CD4-positive cells. As shown in
Table 2, the anti-EBV antibody titer in PB was signifi-
cantly elevated. Treatment with CP followed by CHOP was
initiated. Grade 4 neutropenia appeared and was sustained
for 5 days (Table 1). Unfortunately, her disease progressed
and she died 19 days after CHOP initiation.

3.1.5 Case 5

A 62-year-old female, who had been suffering from fever,
liver dysfunction, and body weight loss for 8 months,
admitted to our hospital. A BM biopsy revealed hemo-
phagocytosis with infiltration of EBV-positive cells. Hepa-
tosplenomegaly was detected by computerized tomography.
As shown in Table 2, the anti-EBV antibody titer and EBV-
DNA level in PB were elevated in mononuclear cells. EBV-
infected cells were clonally proliferating CD4-positive T
cells. The diagnosis of CAEBV was made from these results.
Both CSF and brain MRI revealed normal findings. She is
now in preparation for chemotherapy.

3.2 Analysis of reported cases
To investigate clinical features of adult-onset CAEBV, we

retrospectively analyzed the reported cases. We selected
patients who met the criteria as described in Sect. 2, and

whose onsets were clear after 20 years of age. Eighteen
reported patients were selected as shown in Table 2 [7-21].
Although the anti-EBV antibody titer and EBV-DNA level
were not described in the report, Case 16 was diagnosed
according to the guidelines. After addition of our 5 cases,
we analyzed the clinical features of these 23 patients. The
age of onset ranged from 22 to 72 years (median 36), in 13
male and 10 female patients. The clinical findings of the
onset were described as including fever: 17 cases, liver
lesion (dysfunction or hepatomegaly): 10 cases, lymphad-
enopathy: 5 cases, neurological symptoms: 4 cases, and
cardiopulmonary symptoms: 3 cases. HMB was detected in
1 patient. These features were similar to those of child-
hood-onset cases. The infected cells were NK cells
(including CD56-positive cells) in 3 patients, CD4-positive
cells in 5 patients, and CD8-positive cells in 3 patients.
Three patients had infected T cells that were negative for
CD4 and CD8. One patient’s infected cells were yo-T cells.
The other 8 patients were CD3-positive, or “T cell” type,
and all together, 20 (87%) cases were T-cell type. VCA-
IgG was significantly elevated in all described cases. VCA-
IgM was undetectable or low except in Case 14, whereas
EA-IgG was elevated in most cases. These findings sug-
gested that their infections were not primary, but developed
through reactivation of EBV. The elevation of EBV-DNA
titer in PB was confirmed in 12 patients. We also confirmed
EBV-DNA in PBMC in our 5 patients as in child-onset
cases. Clonality was examined in 15 patients. Twelve cases
were monoclonal. Their outcomes are summarized in
Table 3. The duration from onset to treatment initiation
ranged from 6 to 60 months (mean 20 months). Twenty-one
patients had their clinical courses documented and 12 (57%)
of these patients died. Most patients died from disease
progression. The major causes of death were multiple organ
failure (4 patients) and hemorrhage (3 patients). Among 8
elderly patients (aged > 50 years; Table 3), 6 patients died
form disease progression. Their mortality was 75% besides
the younger patients’ mortality (aged < 50 years) was 30%.
The duration from the onset or treatment initiation to death
ranged from 7 to 63 months (mean 27 months) or 4 days to
38 months (mean 8 months), respectively.

4 Discussion

Only a small number of adult CAEBV cases have been
reported in the literature; hence, their clinical features are
still unclear and treatment strategies have not been evalu-
ated. However, after the diagnostic criteria were suggested
in 2005 [1], the diagnosis of CAEBYV, especially in adults,
has been increasing.

Adult cases consist of 2 groups, adult-onset and child-
hood-onset, and according to our analysis, their clinical
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symptoms, EBV-DNA titers in PB, and EBV antibodies
were similar. EBV-DNA was detected in PBMC in our 5
patients as in child-onset cases. However, their clinical
courses were different. In adult-onset cases, the duration
from onset to treatment initiation averaged 20 months.
Death occurred in 12 cases (57%) and the duration from the
onset of the disease or initiation of treatment to death
averaged 27 or 8 months, respectively, in the patients
whose clinical courses were documented. In contrast,
Kimura et al. [9] reviewed 30 Japanese patients consisting
of children and young adults and reported that young
patients could be observed for 12-336 months (mean
71 months) without treatment. They also reported that the
probability of survival at 5 years was 0.68 = 0.06 for
young patients. These data indicate that adult-onset cases
may progress more rapidly and their prognosis may be
poorer than those of younger patients.

Kimura et al. also analyzed 82 CAEBV patients (aged
9-53 years, median 11.3 years) and reported that the
patients aged >>8 years or with the T-cell type disease had a
poor prognosis [22]. As shown in Table 2, 87% of the
adult-onset patients were of the T-cell-infected type,
whereas Kimura [9] reported that NK- and T-cell types
were almost equal in prevalence (T cell 16/30, NK cell
12/30) in childhood-onset cases. Among adult-onset cases,
4 cases were considered to be yd-T-cell type (Cases 2, 8,
11, and 12). Because the cause of T-cell dominancy is
unknown, it may be one reason for the high mortality in
adult cases. In addition, the elderly patients (aged > 50
years; Table 3) may have demonstrated aggressive disease
courses and poor prognosis. The mortality of the elderly
was significantly higher than the younger’s. Analysis of
CAEBYV patients by age or infected cell types is needed to
clarify the relation between these factors and pathophysi-
ology of the disease.

No reports have reviewed the effects of chemotherapy in
adult-onset CAEBV. As shown in Table 3, 2 patients
(Cases 6 and 14) were treated with steroids alone. The
treatment had no effect and the patients died within a
month after initiation of treatment. Regarding our 4
patients, CP followed by CHOP treatment improved the
clinical profiles of the patients. However, CHOP treatment
was insufficient to eradicate EBV-infected cells in 3
patients and could not suppress disease progression in 1
patient. Grade 4 neutropenia was detected in all of our
patients. Because the rate of developing grade 4 neutro-
penia after CHOP treatment is reported as 35% [23], the
rate in our CAEBYV patients might be high. The effects of
CHOP treatment were also considered to be insufficient to
eradicate EBV-infected cells in Cases 1 and 7 (Table 3).
This chemo-resistant property of CAEBV may be an
important factor distinguishing CAEBV from other lym-
phomas. One of the reasons for the ineffectiveness of

CHOP treatment may be an upregulated p-glycoprotein (p-
gp) function in EBV-infected T or NK cells (unpublished
data). Because doxorubicin and vincristine, included in the
CHOP regimen, are removed by p-gp, they may not exer-
cise a sufficiently potent effect on CAEBV cells.

Despite pre-administration of prednisolone, high-dose
cytarabine (HDCA), included in the Capizzi regimen,
produced a severe grade 4 advanced effect in our 2 cases
(Cases 1 and 2). In the original report, the Capizzi regimen,
consisting of HDCA and L-asparaginase, produced a grade
4 fever in 34% of patients; however, grade 4 cardiopul-
monary disease was demonstrated in <1% of patients [24].
Ek et al. [25] reported that administration of 2 g/m2 of
cytarabine every 12 h to children with leukemia and lym-
phoma resulted in 13 of 16 patients developing a temper-
ature of >38°C. They also reported that inflammatory
cytokines such as tumor necrosis factor-a, interleukin-6,
and interferon-y were elevated; however, no serious disease
occurred in these patients [25]. These cytokines can be
produced and secreted by T cells, which are significantly
activated in CAEBV, indicating that severe acute onset
reactions resulting from administration of cytarabine may
be peculiar to CAEBV patients, especially patients of the
T-cell-infected type. More investigation is needed to
evaluate the effect and safety of cytarabine in CAEBV
treatment and whether the development of severe adverse
events depends on patients’ age or infected cell type.

In conclusion, adult-onset CAEBV seems to be more
aggressive and has different clinical features from those of
childhood-onset cases. Treatment with CHOP may be
insufficient, and HDCA may produce severe adverse
events. Further study is needed to clarify clinical features
and to establish optimal treatments for CAEBV in children
and adults.
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Autoimmune Hemolytic Anemia Accompanied
by Reactivation of an Epstein-Barr Virus Infection
with Suppressed CTL Response to EBV-infected Cells

in an Elderly Man
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Abstract

An 88-year-old man with autoimmune hemolytic anemia (AIHA) who had been treated with low dose
prednisolone developed a sudden worsening of his anemia accompanied by reactivation of Epstein-Barr virus
(EBV). We established EBV-infected spontaneous lymphoblastoid cell lines (LCL), performed an enzyme-
linked immunosorbent spot assay, and confirmed a significantly suppressed EBV-specific cytotoxic T-cell
(CTL) response to the LCL. EBV reactivation might have been brought about by suppressed CTL activity
which could have been due to low dose PSL administration or aging. Since the EBV-DNA titer decreased as
AIHA improved, we concluded that EBV might have played a role in the development of anemia.

Key words: autoimmune hemolytic anemia, Epstein-Barr virus, reactivation, enzyme-linked immunosorbent

spot assay
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Introduction

Autoimmune hemolytic anemia (AIHA) is an acquired
hemolytic anemia in which pathologic antibodies destroy
erythrocytes. Various diseases and conditions are responsible
for the development of AIHA including viral infection, auto-
immune disease, immune deficiency status, lymphoprolifera-
tive disorders, other malignancies, drugs and so on.

Here, we report a man AIHA patient accompanied by re-
activation of Epstein-Barr virus (EBV). EBV is a human
disease pathogen which is especially common in Asian
countries including Japan. Almost 90% of people acquire
the viral infection during their childhood or adolescence (1).
Once infected, the infection persists and becomes latent in
B-cells. If the immune system is suppressed by transplanta-
tion, lymphoma, or HIV infection, EBV is reactivated and
can cause lymphoproliferative disorders (LPD) (2). Recently,
Oyama and colleagues evaluated EBV-associated B-cell LPD
and speculated that EBV can be reactivated by age-related

immunological deterioration resulting in LPD, which they
called age-related EBV-associated B-cell LPD (3). The dis-
order now is defined as EBV-positive diffuse large B-cell
lymphoma of the elderly according to the new World Health
Organization (WHO) classification (4). However there had
been no report proving suppressed EBV-specific cytotoxic T
cell (CTL) activity in such patients.

A primary EBV infection is known to cause AIHA (5).
We considered that EBV reactivation of the present patient
might have played a role in the development of AIHA crisis
because his crisis was accompanied by elevation of the
EBV-DNA titer, and it improved as the EBV-DNA titer de-
creased. In addition, we investigated and detected actually
suppressed EBV-specific CTL activity by enzyme-linked im-
munosorbent spot (ELISPOT) assay. Aging, as well as pred-
nisolone (PSL) administration could have been reasons for
the reactivation of EBV.
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