IR =15 /FIT mIR =

mEEBEEIZHITS
A JL AR ESE

R={EWB MmMANH
BAR EX



A IILAREIE?

VAIIRIEHRZEBREMELGEVD, B FZEL. tROEDDOMRZEFIALT
IBIETEHELD . EVDH-ZEF> TS,

RATLEAMZRIEY - LRDERZTITOIENTETHELT . EEMIC, M
ZHEBEAMEL, KB BETSOLDZEMEFATEY . ilRZL-EL U LR
(&, EMIEENELTHREDIToNG, BRETHETEEIDEREICHEZRIF
L. RREELTSDFLISENH S,

BIEYMENENNS, KELDNATAILAERNAIAILAIZATENS, BEZAE

M. EEHE. DfE. VTHORAMUICZEFREFNISMILANEREINATEY., 94
JLADERIFHWIEN RSN TN,

MEICERETEOAIVAIINIT)AT7—2 8 I N HFEMEDHERIZE
EFERBEMARDETILRELTZLHLNT-, LIL. SHODDFEYF-EFDH
BT IR IEVSRBIIEHEMICERET H5EDEIELTAHWNSIEN S HIE
[CRREEST BN TIAT7—OEIZRFILTRWNWAIENSZ LY,



MEERBICEITHIAIVARRIE

-

EMEFRBIEES

BN )LRR

N [

JEE M BFHARa R 4E B

BN LR R

BIRREELTVSVAMILADEFEMRIET S

%@%’I‘E’E%%tb?%ﬁiﬁl: )AL AR
JiE

EB™) A JLA(PT-LPD)
HBVEETH1E

R R IR O IILA
(RS. 417 ILITH  hMPV)

HBVEEH1E
(PYXH RO LAF . etc)

PR EFERER DML
(RS. 41> ZILITH  hMPV)




S = HI il Al
DEE

BEROREREE
S ARE
185
Rt S

GraftDFE£AE
BM
PB
CB

HIALIE

Myeloablative
nonmyeloablative

GVHD

ZGVHD
2 GVHD




MR DEA|- 7 FRMNEOHER

/ VXY A TFYLTT \
JY) o7 rng
HYRTAR, LFTYRIARED REREF
RILTYIZIT A=A ZT A9HYVITEQTOTT7Y)—LREE
HCCRAHUAR ., CSIIIAZE DA E %
TJLYEXIIT-REFY
BaoFod o r—EEEE
DNAAF)L{LRE 2
HDACPHZE 3
mTORPEE Z
A—OSFF—FREE
BTKRE = &
TEFVIRAFBEEZE (PD-1, PD-L1HEF)
BitebL{&
CAR-T
IHYRXIT FHAEEE)

\ etc

/




LenalidomidelIAEEZ LRI EFS?

MM, prevner (7li/NREAMARBREHF SR TV F ) ERevE G

Characteristic Cohort A Cohort B
Total number 10 7 LN
Median age (range) 67 (54-80) 65 (53-77) AM= 10 Ij 79‘-‘/ 9 LE N
Gender, % d-14 2 mos
Male 40 7 l
Female 60 28 8 # o -
Ethnicity, % - - -
African Americans 30 28 Lenalidomide w/o steroids
Caucasian 70 57 day 0
Other 0 14 B - #I # #I #
Prior therapies (1-3) 1.8 1.4 N=7
Myeloma subtypes, % 2 mos 4 mos
IgA 50 14 R
IgG 40 57 t Prevnar vaccine .
Light chain 10 28 g1 itoring ti int LEN>JOF
Percentage plasma cells 2 35.20 mmune monitoring time points
Qverall response rate 10 57
A B
25 25
——GB 14F == 19F ==23F ——6R 14F —a—19F =w=23F
20{ 20
[ =
& 8
g 15 2 18]
o
o - 10 3 -
e e | 1,/"
° ri— 5
— —
0] *A
Postvact Postvacz Postvact Postvacs Post vac! Post vac2 Post vac1 Post vac2
PBL BM PBL BM

Clin Cancer Res 2012;18:1426-1434
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HE B — k4 24 RE|HER
; BHANILRIIAJLR1E ‘
(HSV-1:herpes simplex HHV-1 |[OBANILARX, FHIEX. Kk
virus-1)
BfomMILR
Simplex virus
anNJLRR (Simp ) BHIANILRZR DAL R2E!
J4ILR (HSV-2:herpes simplex HHV-2  [[EERANIILARR, HiEx
virus-2)

KEVAVR  REBRESIAOLR | e o

\ (Varicella virus) (VZV:varicella zoster virus) )
PARAHAYANR  [FAFAHTHAILR s e eI ARAAD LA
o (Cytomegalovirus) (CMV:cytomegalovirus) it s . SR 2
PRL~A ERANIILARR AL AR
JLR . HHV-6  [ZEHMERD
A OEAa9AILZ  [(HHV-6) REED
(ROSGOIOVirUS) tl"\)l/\ox'j’f)l/17§2 HHV-7 %‘g%rl‘ﬂiﬁgj
(HHV-7)
T —_—
YL TAHYTRYAILR [Epstein-Barry A LR RRILEERE . L IR
(Lymphocryptovirus) |(EBV:Epstein-Barr virus) HHV-4 Burkitt!) /N i@
' T/NK!) >/ \YEFESE
YNILARZ oxs
HAIJLR ARDARREENILRR
Rhadinovirus VAL HHV-8  [hRAE

(KSHV:Kaposi's sarcoma-
associated herpesvirus)
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BEHIANIILRZXIAJLA (HSV)

HSVLIX O R, IRERICR) AR, = AR ETI1ZHBIR

g
B Sh
1IN AR o

HSV2 (X AT P EBR (¥ B2 L | FE(LB SRR R (B IR R,
HSVIZIM&EMARIC X RE LGV -ORBRERDBERHIEIILVEIVMREEL S,
FBHERTDHSVIAR I DFERMNEE, 50-90% D K ANDBERRE,

7IoOOENIZEAFHHARIFEREFRBIEIZE T AHSVEESE (FIRED) D RIS &
L TACV1[E200mgZ1B5[E] ., FBHERI 7B N OB ERISEFE TR OESNEEEIG &

LTERHLN TS,

T2OOEIBAIZKYHSVRERE LB L . FICEERFENERLT -,

Lancet. 1983 Sep 24,;2(8352):706-8

RIERIOOERIIEEE L TRRTUAMZEBHSVEFE ML > E ALK ETODREER,

Resistant Herpes Simplex Virus Type 1 Infection: An Emerging Concern
after Allogeneic Stem Cell Transplantation

Yolande Chen,' Catherine Scieux, Valérie Garrait,’
Gérard Socié,' Vanderson Rocha,' Jean-Michel Molina,’
Danielle Thouvenot,” Florence Morfin,’

Laurent Hocqueloux,' Laurent Garderet,'

Héléne Espérou,’ Fadhéla Sélimi,' Agnés Devergie,'
Ghislaine Leleu,* Michéle Aymard,’ Frédéric Morinet,’
Eliane Gluckman,' and Patricia Ribaud’

Service d' Hématologie—Greffe de Moelle, “Laboratoire de Virologie,
‘Service des Maladies Infectieuses, “Service de Réamimation Médicale,
Hipital Saint-Louss, Paris, and ° Laboratoire de Virologie des Hospices
Civils de Lyon, Domaine Rockefeller, Lyon, France

>  ACVITEDHSVDRE.

Clin Infect Dis. 2000 Oct;31(4):927-35



KEFRBELIA4ILA(VZV)

Probability of VZV Reactivation (%)

VZVIEKEELTHIRERE, FORBBEHISBRRET S,
VZVIZEBEHIE D EEIZHIREZ DFREEL S,
VZVIZ &M (X ELAL, BBROBEHIEIXILETUREE,

ACVIZE AT IR EEZR T 5LBERI-6rAZE—VICHIRBESHIRBIHEEED
20-50%(ZRHB5N5, J Infect Dis. 1985 Dec;152(6):1172-81

i MFZ4E Tld305 B THO ERBREENB0%IZELE S,

Br J Haematol. 2003 Sep;122(5):802-5
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KEFRELIM1ILA(VZV)

=48 ROMILRE | #&5=/H =5 HifHE FHixShORE | BREREER
Ljungman #OAAcv 1200mg 64 A 0/21 31%/14
Selby #0OAcv 3200mg 64 H 0/82 A5%/2 4
Steer #OAcv 600mg 64 A 0/151 32%/24E
Kanda #ZFOAcv 400mg ﬁggjﬂﬁ" 0/45 22.8%/14F
Boeckh #FOAcv 1600mg 14 2/38 8%/24F
Thomson ZFOAcv 400mg ﬁggﬂﬁﬂ 1/247 34%/54E
#0OAcv 800mg .
Erard 4 M7y 500mg 14E - 8.8%/24F
#Oacv 800mg Sz N Al g
Erard 42 vy 500mg 45 B oh 4.5%/2%F
Asano-Mori #FAAcv 200mg ﬁggﬂﬁﬂ 1/137 20%/3%
Oshima #Avzv | 500mg(:E3[E) 14 2/40 18.5%/24F
OFHAARR L&D RIEHERE + 4z ERAREETRZET
EIRBYE RIE R (T IE P HRF EEAEL B AL REERETELT

FHIESRESO-RRRBEELINHIATNS ) it EER{LERD



KEFRBELIA4ILA(VZV)

RIERER

e - - - Cohort 1 (n=720)

—— Cohort 2 (n=851)
-=— Cohort 3 (n=402)
04

03

el BHER12FF TT6.1%IC

02 -"”"_“ — / VZVERFEMNEEDH LN TLY
3.

i e aﬁe‘,'“t,ansplam " = EMEFAERERER
Z(Zxtd BLITFUELTD D
HDF R

Rl & MEFHIfR B E A

ORk—R1>BHERNSEFTFE TACVER S L5
JR—k2>1FEACVH DL IVCeVER 5 L3
aR—R3-21F L EACVH BN EVCVER S LT-3

Blood. 2007 Oct 15;110(8):3071-7
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33 B DLBCL allo-SCT# R, RKP. FHeER S

predoniso! B ‘—l—l
[== predonisolone = =
TrIrrrrrrrrs
% Lo oo [T Moo
P LA |

Bus + F lu .
PBS( )
(IU/L) * - ‘l - epigastralgia -
ALP

000

3.000 v -GTP.

2.000

1.000

0

GCV [N
acy ZzZZ/
2 y -globulin H‘ VZV-DNA Hl
1 2.600 copies
800 _] VZV-1gM (+) ‘
<
400 :
0 ]
v 0 100 150 200 250 300

(days after transplantation)

& .1 ;% Vol. 44(2003) No. 7
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Analysis of herpes zoster events among bortezomib-treated patients in the phase |l

APEX study

Patients (%)

25

20

15

10 A

J

MOAIAREIZKBEFH

B Bortezomib (n = 331)
Dexamethasone (n = 332)

— I .

Overall

Grade 3 or4 Serious event

Herpes Zoster Event

J Clin Oncol 26(29):4784-4790



Lenalidomide & 5 IZH1T5VzZvE K UHSVEE S fE

Incidence, risk factors, and implemented prophylaxis of varicella zoster virus infection,
including complicated varicella zoster virus and herpes simplex virus infections, in
lenalidomide-treated multiple myeloma patients

Number

Median (range)

Number of patients
Patient age (years; range)
Males/females
1gG/IgA/k-LC only
K/A-LC type
Lenalidomide alone/Rd/RCD
Lenalidomide dose
21- vs. 28-day schedule
Len duration (months)
Number of anti-MM therapy lines before lenalidomide treatment
MM disease duration (months from initial diagnosis to VZV)
VZV/VZV-encephalitis/disseminated VZV*/conus-cauda syndrome
Infection under vs. shortly after lenalidomide therapy
Infection occurrence after lenalidomide therapy (months)
Specific patient characteristics and potential VZV risks
PD MM
Prior bortezomib-containing therapy
ASCT or allo-SCT
RAD pretreatment
Age>70 years
Prior history of herpes zoster
Secondary tumor occurrence (head and neck cancer)
Outcome
Lenalidomide therapy discontinuation
Lethal (generalized dermatitis® and MOF/VZV-encephalitis)
Persistant conus-cauda syndrome
Secondary tumor search and detection of head and neck cancer

10

713
5/4/1
82
4/5/1

711111
6/4

Lh th

—_— bk W

10
2(1/1)
1

1

64 (46-81)

10 (10-25)
21 (21-28)
6 (1-13)

4 (1-6)

39 (20-71)

4(1-6)

5/2012 - 9/2013 (17 months)

n=40 MM patients

received lenalidomide-based therapy

median lenalidomide duration:
3 months (range 1-21)

B median lenalidomide dose:
25 mg (range 5-25)

with VZV-prophylaxis application

without VZV-prophylaxis application

37 patients applied prescribed aciclovir

3 patients did not take prescribed aciclovir
medication:

-> 3/3 (100%) acquired extensive VZV infection

prophylaxis:
-> 0/37 (0%) acquired VZV
os7 dane

acquire VZV infection

LENZ 5 &N 1-938 108 IZVZV/HSVRE R EE R 1=

3/3 acquired VZV

Ann Hematol (2014) 93:479-484



H A AH O 1 JLX (cytomegalovirus : CMV)

iR = — k4 F4 KRR E
BHAIIANRZRIA)LR1E — o T
(HSV-1:herpes simplex virus-1) HHV-1 [HEAN VAR, AR, gt
H#oM1ILA
~NJLRZ (Simplex virus)
a
BH#IANIILRI L) R2E i oo kg
VAR (HSV-2:herpes simplex virus-2) HHV-2 RREIANLAR, B %
KEIAILA KE-FRAELIMILA o e
(Varicella virus) (VZV:varicella zoster virus) HHV-3 ki - ik
N . § ] %2
FARAFAGANR  [FARFHODA LR s e BT ARARRTANARER
n (Cytomegalovirus) (CMV:cytomegalovirus) B2 RS
5307120 VN o
ERNILARZ A )L X6HE! oo 2% I 2%
AR ; HHV-6 |SR$M 55
OEARY LR |(HHV-6) - i
R lovi 0 ]
( oseo owrus) tl*’\)l/\Z'?’f)l/7\7§-_J HHV-7 %%1*%%
(HHV-7)
7 S B % Bk L
Yo7+ 9)FTr9AILR [Epstein-Barra A JLA {K%k.ﬁ,%&?gﬁ‘ IR
(Lymphocryptovirus) |(EBV:Epstein-Barr virus) HHV-4 [Burkitt J/o/ N
' T/NK!) > 7 \$EFEfE
YANJLAR R .
AL AR RAEREEAN LA
. . rj{)bx O:\‘
Rhadinovirus (KSHV:Kaposi's sarcoma- HHV-8 [HRZHE
associated herpesvirus)




H A AH O 1 JLX (cytomegalovirus : CMV)

BELDHICREE, [FEAEDNTIEE,
ARG R, IR, BEEL, BN, E1T AT,

BRBRETDEZEDGAIEANZ X LEFALGENS
U BERIBR CEIKABATLDOI|MEN S,

HABADCMVILIARE F(X80-90%EE LY,

CMVZE (CMV infection) ECMVEEEESE (CMV disease) D
RAMNEE,

CMV infection>MMi&EEE DRANSCMVAEREEIN S,
CMV disease>liggRfEZ % E DERKRERZTFD,

FBHERDCMVEBEEGE (LB R EREL TNV =CMVDBES
IEAYZ LN,



BARAHTOVMILX(BHERE)

CMVEL# (CMV infection)DE2

1. CMVSEE, EE

-HICMVI IR (FF RS S RIG . ELISA.) SRR F D MERIZIZE A,
EMREFHRICREIE THHSBRAIDS, BEHZETORRMEIXIEL,
DA IVARREBTE (TN T IVE) SEREERZupS =A%, CMVIRIRIZX T 5
E/90—F LA TEE, 1-28 THEE, MARATIEIREHIELY,

(2. CMVEEBY L MFDEES CMVELELECMY 7o FOTRI7E) )
CMVpp6SHRIZx T HE/IO0—FILiAZHOTCMVIR RS HifaE & .
MADEFENELD2DDBIE RN HS (HRP-C7;5EC10/115%)
nEEHHECTEEMNIZRIE,

CMVEREEIE IZHITHREREMNF LY (>85%)
TREBOEEZBEMEM, cMVAT X TIEETLTEB ML,
CMVEREZEDE=Z)T | BEEE. BT OEZELLTHRKRTEA,
CMVEZ R TIXEITHEIMEL, BRDBIERFDERELELY,
 CMVARIE K TEHREEITIELY, )

3. PCR,RT-PCR/ZLEBCMV-DNA E7/=[ARNA D& H ({RIEE I 5F)
CMVERZDBRHEREIIEL<. HENE., 2ERE,

4. HOR - RERE BB IZCMV R AR oD S B
EfaNE AKREREL , D DRIEZEE PISHIETCMV-DNAZIRH .



BHEBY AT OYA IV RBRSSE

CMV B R 4E DIE K
P HEFER R 3-12:8 . EFRCVMVEREELIEMLTLS,
& BaEk BEEE. AR

CMVti 2% : BZ MR Mk, P O% BN £
CMVEG#. BEL - EDOIEM, BEfE. THI. T
CMVIBIE X R NIET

CMV i RAIEDIREFTIE
& ee & (= mBkiEA . m/RiE)
CMViii % I EFEIZR. BEMIEE. (KEERMIE
CMViEX HILEES
CMVHEIE % BRE M
CMVAT ¢ : FFtEEE =

CMV 2 3A4F D % By
REEMH AU IR ZHFK T HBURITREEERLLH UM Es TCNVELEAEEER,
gz iEREMBEMN S DCMVEER 21+ TIEFR+ 47,
IR X DA LG R TIN5,
BN DHEAREARELTISZEEZ0N,



BHEBY AT OYA IV RBRSSE

Am J Gastroenterol 2009; 104:5351-S366



BHERY A ATOYAS )L AR

CMVEZEB IUVCMBREFEED) RV EAF
YR &+ YRI5
BE X723 FF— 0 CMV Fidk Btk 1B) 228
() FoL L A PSR (B FaE Rl I HL L ) EERAILS b2
FFE i gk [ i A B8 A B#/ R =L b1z CMV ikt 0 B
HLA A & Hl hEREY R 7B
A I F AR BED 20X K F—CMV ik © HLA —Buln i Bl
BAHATLE T oFiIM IR 7 0 7)) ~ O RS
B HERTALE T © alemtuzumab (3 CD52 Hifk) o ffi BED 503 K F—23CMV HitkBEM: o JE Mm% B
THIKIBR % B 3 W 1% CD34 B AR FARE i AR B4k HLA R — B g R AR
£ GVHD &0f & £ D EAER CD34 BRI Al

THEfIFREBAR

AT7u4{ FO2GHE
BiRIO 7Y v 7> a7 ofEH
BHERIO Y Y X< 7OfEH
BRA T Al 5 s

Yl iR R it £ 551
GVHD & 41

2H A7 uA{ FERSH
BAERTIC CMV LR AL B

EMHABIET 1R Z1 > — YA AT O 1 X BERIE FE2hk



BHEBY AT OYA IV RBRSSE

CMV BB KU cMV B fE D FRHEEF B E

MOAMIWNARREIZKDSFRICIE. EMEEREHICRVAMIVAEZRETLSFHES
(prophylactic therapy)&. CMV O BEEHILEZE=2I T LT, HAHA—EDEEL L
[ZIEHIEN AN R TIMVMILAEDE G5 ZHIGT S HlIEE (preemptive
therapy) D'\ 5. IRE XL FEABENERTHS,

gEEIOT>
-REI/OT)ODESICE T, MERE. E MV BB M MK, 2% GVHD D EEECHEEMNMETLI-HRELH I £F
REOUENAONT-HME T F-RIADHE T BRAZEERFOEMAEHINTEY. cMV BREFHEMTOR
ZEIOJ) O DFREIEHEINGL,
FooOE L INSFoaE /LD F R S(prophylactic therapy)
-7298E)L(500mg/sqm, 1 H 3 [\ 14 A KiEskE, TN, 8oomg, 1 A 4\ 6 v AROKRE)FE IZ/1N\F298EL
(2000mg, 1 B4 Bl 6 ¥ ARAKRE)DESHERMATRET. CMV BREEDFH DARESN TS, LML COISLEHER
ﬁﬂ?x%(i HHETIERIEEICHE, =, BERITEL, Z\ﬁ'CMV EDE=A) T EITITEDPDBETH D,

2 20E /LD FRi#RS(prophylactic therapy)
13‘//7I:It‘)l/( FEFHEEDHRIEIVOMDEEALBHERICE>TREAIN TS, LT, CMV BREFEDRY
(EBLSEDIN, EBFRHNLDAL IO LEEICKY ., FhEkEDEE:ZL. B RRE. ERERFENMEMTHIL,
Fi-. BHER 100 BLEOEH CMV BREENEMT I END EFEOREIEALONTVEL, £HI~DFHESIE. K
FHD CMVFE%J"O)'JZ70)1&L\$%L HINF DHIMIMIVAEFIRETHIEIZHY ., MV BEHEIEDE=FU2TMN
—RAEL-IRFE CIXHERE SN, 12720, CMV BREIED T R VBEAD FHIREIZOWTIIRE T HEENH S,
IV 20E )L D F RS (prophylactic therapy)
INIVADDHOOENIEA O IRE DN IRTIILT, BOKS A8 THD,
FIHBEEIC BITENILAEL LA LD T—2154L, HESNLY,
KX G2 D F [ -SF(prophylactic therapy)
LEERERERIC R DI E DN E ULV, CMV BREEFED TR SIZE ITHENEIEHERIN TGN, AEKRFHICEESLERE
BEELHLND,

BAEAFEREST A RS54 > — A ,XT O 1)L X BERIE E2 MR



BHEBY AT OYA IV RBRSSE

Rtk o Fe 2
Cl10/C11#EDHE B Y RAIE; 2254 FO&F20FEMU Lotk
BYRZE 2274 FC&E3HEL_EOREMEME

| & MR | >| & i [E i CT-HRPH: D 34& &« 1) A2 # ; 10/50,000WBC 2 _E o B HERHND
Y A2 8 ; 2/50,000WBC B _E o Bk

PCR # D4 3002 ¢—/mL ()
v PCREDQHA, WERICL o CTRENEL L Z LITERT %,

| BIZ1EOCMVEERE=4")2 4 (CMVELRINFE(C7T-HRP, C10/C11), PCR)

(o2 | B
 .

ERERFT 8. R BSBRAT L A
(FESEIRMECMVERSE) (CMVEERE)
ERELT | mfEn EGE) |
Y
GCV4E il /A

Level I TGCV5RAA

A 4
>{ BITIEIOCMVERE=ST |

T N

CMVEEMDIGE (GE2) FEDFZE (GE2) BHLDIEE (GE2) EMAEL-BE GE3)
Level I[85 RCHBEEE#EE | | Level I ITRETS Level I T ELT
1=12L, Level I & 5A% EX) W=1g & ELevel I
v 2B L EfRLTLNS IZHRE, Level ] T
BIZ1EIDCMY g%gfgg?ﬁl«@ BELTLV-1BE ]
EZRY T R 3] %) fik L
T | GCVARES

1

EMHABIET 1R Z1 > — YA AT O 1 X BERIE FE2hk



BHERY A ATOYA )L R B

BRITEEI NIEFRITKL

100 T Ganciclovir
00 T e Tt
80 ‘‘‘‘‘ P = 0.027
3 70 Placebo™ """ Tt----
S 6 BHOEZE?
5250
€40
@ 30 .
2 E=2)2T DFER.
P BN T P SR L , BERAME?
0 20 .. 40 60 ' 80100 120" 140 ::160 180 P FHRIT
Days after Transplantation T )LINATIL
PCR
_ GCV — [+AQG] > 100
Engraftment\ b}
Placebo—» +AG—» GCV » -AG — D/C—» 100
CMV disease 7 FERIT>GCV 1 day100F TTIXGCVEF TCMVRREFE B D E M oT=,

= . o BHE180 CHEM TIXMEBTEMN LI oT=,
GCVOEARAE GCV>T7UFTRET GCVIRSEHICH T HEREREIE . ERMECMVBERENZE ?

BN R GCV>FPUFTRET Low grade antigenemiaZ FEABELT-CEMNCMV I D ATEETE

Blood. 1996 Nov 15;88(10):4063-71.



BHERY A ATOYA )L R B

SR EIZEITAINIMILRE

B POEN(FI o) o

CMVRREZ 5 B IS A L RE S HARO B LR, AL /0ELTHS.

HLLOAE LOESABRRELTIE, DHIEE R sme/kex2/ BE7- 1488 5L, Z0%. #iSAE
LLT. sme/kg/ BECMVASE A ETREET HIMEN L1\, HEB LML LR BHEDT
BETIE. PR S BEMHT 5, BEE. BEHRIOVTE. BELERYS2— L TR, B
BRAT R BB R (LR BEBECLEASHINT S CEARBE,

I 20E N (1 V)FH) - - HARE

AV OREILDN) O IATILT, BOFSAEETHY . RINE ., BOMNZALOIOELICEBRSE
N5, EHOERRAERICB LT, PIELEEELTI00mg x2/BOEOH IO LIZELBEHIAE
T8I A o0 LEZIZRZEDEMENTESATINS,

E RO LEF DEGKRRERTH, 900mg x2/ B x 3BEDEFAETIOUDENERNEFLNTLY B,

IERHINZF vk GERAE L) - - i

CNETO CMVIZXF T BEFEBRDHBRDKE S TH L VOEILBMERSINTLSHY, LIKDH
DEERAER T, RRADIL RV DEMENREE SN, Ao o0OE ILERIEDCMVER LR AEHIFIH R
MEHLN TS,

BAEAFEREST A RS54 > — A ,XT O 1)L X BERIE E2 MR



BHERY A ATOYAS )L AR

xex [ $N !
HooaEel (F/o2)
BBk, M/iiED . B, BREEEE T, BEX., FEMM 12150k
%\

T FEHREESEEDHEESTNRE.

I oaE /L (1VYF)
AT UBE LRk, MEREEMIBZEZ S EELBMEKE /DM
H bbb,

KRB F Yk (GRRAENL)
BEE. EREER(ENIL Y LME. BT 20 LME. EH) DL
MfE), (FLNAFEE, TEIZ— RIHEIRE. BRGTETHD, FaElH
[FH /e L ELERL T,

SRZ2ENL (BEIRNKRZE)

BIEE., LK. SEDEX, RIRE. IFPBKBDE. RIEMER, REL
E MEE,
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Fatal Cytomegalovirus Pneumonia and Associated Herpes Virus Infection in a
Relapsed/Refractory Multiple Myeloma Patient Treated with Bortezomib plus

Dexamethasone
Case Rep Oncol. 2009 Jul 29;2(2):140-143

High incidence of post-transplant cytomegalovirus reactivations in myeloma patients
undergoing autologous stem cell transplantation after treatment with bortezomib-

based regimens: a survey from the Rome Transplant Network Transpl Infect Dis. 2014 Feb; 16(1):158-64

No. of post-ASCT
Distribution of patients according to CMV reactivations

treatment received prior to ASCT (%) P-value
Novel agents (Group A, n = 80) 6 (7.5%) 0.048
VAD (Group B, n = 89) 1(1.1%)

(Bortezomib =+ 5 (9.4%) 0.019 |
| immunomodulators (n = 53)* J
VAD (Group B, n = 89) 1 (1.1%)

Immunomodulators only (n = 27)2 1 (3.7%) 0.396
VAD (Group B, n = 89) 1(1.1%)

Bold values are significant.

1Associated with dexamethasone or dexamethasone + cyclophos-
phamide or dexamethasone + pegylated liposomal doxorubicin.
?Associated with dexamethasone.

VAD, vincristine, doxorubicin, dexamethasone.
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KFYURRDSEHELD, EHIRFIEIZREFODRESSEDBEEMENHEINTLNVS

FBHEEEE D40-50%(ZHHV-6 D BEEEMEBHOLN B (R AEICKYERLD),
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FEHE R HHV-6[X 2%

B ERREIERE
TR
BHEE 5132 & [ 25 Hll AR 75 4B & D HHV6 i 28 O H7 1
BEAEEDERES (78%)
%J"EF'H&EIMEI B 26 B 1 A& KLY108M
LHOFBER. MEROBEEND e B M CIXERREDLZ L
ERRDIERTRIET S8 EHI
X & BERDHHVEB-DNAM G TE | FELR ERSIEMEE  SHEE  met
(MR THEKTHERT D)
B 7k HHV6 DNARS 4
0.6 ! ﬁﬁl&ﬁﬁgiéglibliblimh&)&b\
[C] 50-999 copies/mL
® i 3 1000-3399 copes/m. A SRR BIEETANA. TEREETAN A
> * B 10000-99 999 copies/mL
S B >-=100000 copies/mL
2 55 AAIEIEEE (KINZZER) DEIES
& 2 BRERMRI 2 < XA
o 17 814 1521 22-28 2935 3642 4349 50-56 57-63 64-70 EREFTR TN SIADH
Days after transplantation
g W e M F5 48
€ 108 HLAR —E#54E
8 .05 FHIEDRBIERF | £BHOXTO/KEH
8 PIR,ES,GVHD D 5E4T
< 10¢ 2B B L ED#%4E
o 103
> 102
T 10

1 2 3 4 5 6 7 8 9 10
L Clin Infect Dis. 2013 Sep;57(5):671-81
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Cumulative incidence

Cumulative incidence

Cumulative incidence

=——  UCBT BMT/PBSCT

1.04 Positive HHV-6 DNA P=.0002
0.84
0.6
0.4+
0.2+
0.0+

. 1 1 . 1 1 P 1

1 2 3 4 5 6 7 8 9 10
1.04 HHV-6 DNA 2104 copies/mL
0.8+
0.64 P=.004
0.4
0.24
0.0

] 1 1 1 1 1 ] 1 1 1

1 2 3 4 5 6 7 8 9 10
0.2 HHV-6 encephalitis
0.1- P=.008
0.0 7

Ll 1 1 1 T 1 I 1 1 1

1 2 3 4 S 6 7 8 9 10

Weeks after transplantation

1.0 MmEIFDIAIL A= EHEET
% 0.8 1 Positive HHV-6 DNA
E 0.6
;:Iz.; 0.4 HHV-6 DNA 210* copies/mL
§ 0.2+ HHV-6 DNA 210° copies/mL
00 il | 1 1 1 1 Ll 1 T 1
1 2 3 4 5 6 7 8 9 10
Weeks after transplantation
§ %Eﬁg*ﬁ' Unfavorable HR
Variable Factors (95% Cl) P
Positive plasma HHV-6 DNA
Conditioning regimen MAC 1.5(1.1-2.0) 01
Type of transplanted | cB | 18(1.3-25) .0003
cells

HHV-6 DNA >10 000 copies/mL

Conditioning regimen
Sex

Type of transplanted
cells

MAC 1.9(1.2-2.9) 004
Male 1.6(1.0-2.5) .04
CB 2.0(1.3-3.0) .003

BEmmisiE I LEREFESND,
7.9-9.9%DRIEMEEHRESND,

PIR. ES. GVHDHL fEEHE F,

ATGODFE A IFEEREF TG o= (GVHDDFHIIZL B ?)

Clin Infect Dis. 2013 Sep;57(5):671-81



FBHE#HHV-6X %2 (pre-emptive therapy)

Case 2, 49/M
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ECILOENE TIT TR 5 (I #H1E
SN,
IEIE#\F:-EJE' . BEEHIFI B =

BE1[E &S UNE3E D M3 HHVE-
DNAEITE [Z & S pre-emptive
therapytHHV6-DNAD R L/ &
T‘"A@%f’&ﬂﬂ%‘]f%&#?

PFA 90mg/kg day7h™3:E fE 1%
B (ZLDFHDERKREAERH 1T
HNnTLVS,

Bone Marrow Transplant. 2011 Jun;46(6):863-9
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& MEFHRFEAE R DHHVEN B 8 X FIRGITIL, BHEZR. KINKRE ., FHA1A TOHE
%HH@ 0) H‘H'.?éigﬁ tH‘E'. EJ‘E '|$3Jf'ﬂ=1 %égﬁy) T: o Neuropathology. 2010 Feb 1;30(1):50-5

Fl;.&\; %ﬁ. BEIEZIE_ tﬂ% ﬂ% IEH% BEIEZIE_ é I 14( td— %) é ﬁ'f'ﬁ t LT*&%é;hj—: o Scand J Infect Dis. 2007,;39(3):276-8
HHV-6 B 78K DZ BT EZE (F)

SEIR OFHDESMERT FIERR
EERE (BRERNCERR) THRIE
BER&RER (RTEER. k. BREKRES)
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HEEZI B4 %RPCRTMHHV6 DNAD & H

BRREEFEEREVVOYBEEEREE CTRIEL. TOEH I K EIE. mAlTE,
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CTCAE ver4d

grade 1 : BIE(X T4 D& EF %D MR

grade 2 : HIEIR CTHT—TILOER TR EFNNHE
grade 3 : ¥, EWEEZH I 5. RERRIM R

BHIRFEHCOEREE IO+ R T7IF (TR HU®)

BREAFEIEHCS ZAMIAILARREIEEEZE Z DN D,

BKOAIWREF T/ IANAD2KIBIEIAILANEESN TS - -

STEYNFELTOSIARFEE I LT LEBERLAZL I ATEEEN RSN TULNVS,
FEBHETOHCIZEET A ERE F#Hr (logistic regression analysis)

Factor P OR 95%CI

K+—%&4 7 (n# vs IEMEZE)  0.315 1.541 1-2.33
BIALE (Bu vs JEBU) 0.642 0.825 0.55-1.24
GVHDFBH(MTX vs JEMTX) 0.3 2.261 1.03-4.84
2 MEGVHD(grade<2 vs >2)  <0.0001 5035 3.27-7.26
ARF(FEH vs JEFER) 0.04 5.124 2.31-11.4

Clin Infect Dis. 2001 May 1;32(9):1325-30
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BK 74 /LX

ICOAILREESIZpolyomavirusIZf@ T ADNAD A LR . ZL D RN [ZBERREE, fIEIRRFRIZOAILAIL
B0 £ RHRBITEBIRERET D, RABRDS0%IZOAILAMNIRAESN S,

-BIEBIEROMEEBTANE R, BBRIERD 1-10%ICEBHLND, BIEE DHEERE

-d—o

ik

Z5|ZHEC

FROMAPDIAILADEL , 2R TODdecoyHlIfa (T ERE . HFFEE(TELY,
S3FIDFBHEEFZH ULV THCEE DS55%IZBKVAERDH b, HCTHWLERRIZ8-11%(Z3EH N 1=,

N Engl J Med. 1986 Jul 24;315(4):230-4

- 5B 8 LL L 34§59 B plasma DNA PCR>10000copies/m|&E B BEZE TBKV nephropathyéd % AiELELNT

LD,

- M TBKVARHE SFRADBKVED R RIEMNI10°THYHCDZETD—BIZLEYS5,

SRR (FcidfoviriiE , ERERE THRENGIDBELE, O TOXTY U TOFE?

3.0%107

2.0%107

1.0%107

BKV Copies/mL

mmm No Hematuria @3 Trivial Hematuria (RBC<3/hpf)

I Clinical Hematuria (RBC>3/hpf)

P=0.002

P=0.003 ' P=0.007 |
P=0.026 ‘

LT el
Ll e

T T
Median of Urinary BKV Levels Maximum Urinary BKV Level

FRIERHADOMIED
1IWRENFEIC
SIETH-1=!

Median = 1.62 mg/dL

BKYV blood negative BKYV blood positive

Biol Blood Marrow Transplant 15: 1038-1048 (2009)
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HC who developed BK viremia above 104 copies/mL Risk factors Odds ratio (95% CI) P
A B HC*
100 100,
= BK before or during HC 30 (5.5-173) <.001
80 801 Busulfan/cyclophosphamide 8.6 (1.7-44) .003
(BK viremia before HC 11 (3.3-34) < .001 }
- i Busulfan/cyclophosphamide 4.3 (1.3-14) .012
40 404 Postengraftment BK-HCt
BK before or during HC 20 (3.6-inf) <.001
- l ™ Busulfan/cyclophosphamide 9.2 (1.1-inf) .037
04 . . |BK viremia before HC 17 (2.8-683) <.001 |
NI HC ”;;';29 Controls All HC P;:_:ge Controls Busulfan/cyclophosphamide 9.3 (0.61-678) .15
Table 2 Potential risk factors for BK virus-associated hemorrhagic Blood. 2005;106:1130-1132
cystitis

e Presence of pretransplant BK virus IgG antibody titer

e Type of conditioning regimen (full intensity vs reduced intensity)

e Allogeneic transplant

e Type of donor (unrelated vs related) S
e Acute GVHD
e High peak BK urine viral load or greater than 3 log increase in viral
load
vt
Table 3 Proposed steps in the pathogenesis of BK virus-associated
. .-, »
hemorrhagic cystitis
'

e Conditioning regimen damages the uroepithelium and provides a

milieu for BK virus replication

e Immunosuppressed state promotes reactivation of latent virus
e Unchecked virus replication proceeds in the absence of functional L3

immunity

e Return or development of anti-BK virus immunity causes further
mucosal damage and hemorrhage (immune reconstitution)

decoyHlifa

Bone Marrow Transplantation (2008) 41, 11-18
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7T/ 74/ (AdV)
RPN E BEEEICBWTIEIEEREELSISEHEIITENH S,

AAVD AL TIZIEENENEIIFEENHY . HCTlItypell, 21 A4,
-AdV typell&HSCTER DHCHERE, HCEE D8/12(AdV,arA—/LTIX1/128,

Bone Marrow Transplant. 1989 Sep;4(5):533-5

AR ENDT—ATIL, BERTBIZBKY, ICV, AdVEZFNFNAT%, 3.9%,3.9%52 8
=, AdVIETE B E 25 EBKVIFTEEZ 48 AN 215 IZHCEFEEL TLVS,

Biology of Blood and Marrow Transplantation 11:797-804 (2005)

. l]\

Serotype(s)

Ganciclovir [81, 83, 84] 33 5.5-9 ug/mL
Zalcitabine [79] Commercial®  0.05-0.83 7.6-25.2 ng/mL
Vidarabine [85] Commercial® 175 to >700

Clinical Infectious Diseases 2006; 43:331-9
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Blood. 2000;95:1502-1505
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v HBsi R B 45 TIXHBVEEMHIED YRS,
v HBsin[R[E 1% . HBsAIZ B THREHIEDIUR I H S,
V)Y + X TAA R HBsRIEEHZF (T Srisk factor

Adjusted relative risk

Variable (95% CI) P value
Rituximab plus steroid-containing .001
regimen
Yes 13.755 (2.771-68.296)
No 1
Steroid-containing regimen: 105
Yes 5.008 (0.613-40.884)
No 4 2
Rituximab-containing regimen: .263
Yes 1.278 (0.080-20.430)
No 1
Anti-HBc status 190
prechemotherapy:
Positive 3.689 (0.451-30.188)
Negative £ 8

Cl, confidence interval; anti-HBc, hepatitis B core antibody.

Gastroenterology. 2006 Jul;131(1):59-68



Rituximab-related viral infections in lymphoma patients

Outcome  Frequency,
(died/alive) n (%)

Hepatitis B virus 13/12 25 (39.1)

Cytomegalovirus 2/13 15 (23.4)

Varicella-zoster virus 2/4 6 (9.4)

Echovirus 0/3 3 (4.7)

Influenza A virus 0/2 2.1

Parvovirus B19 0/2 2 (3.1

Respiratory syncytial 1/1 2 (3.1)
virus

West Nile virus 2/0 2.1

Cytomegalovirus and 1/0 1(1.6)
BK papovavirus

Enterovirus 1/0 1(1.6)

Hepatitis C virus 1/0 1 (1.6)

Herpes simplex virus 1/0 1(1.6)

JC papovavirus 1/0 1(1.6)

Varicella-zoster virus 1/0 1(1.6)
and cytomegalovirus

Varicella-zoster virus 0/1 1(1.6)
and JC papovavirus

Total 26/38 64 (100)

Leuk Lymphoma. 2007 Jul;48(7):1307-12
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HBV 4 AL RE
4 )
HBsAg high risk extremely high risk
positive 24-53% 6), 7), 10) ~50% 5)
- /
HBsAg () | ( R
anti-HBc (+) low risk high risk high risk
| 4), 7) 4), 11) 3), 8)
RRdor 1.0-2.7% 12.2-23.8% 14-20%
anti-HBs (+)
\_ _ /
HBV-DNA E=%1) > |2 & Tl
All markers
negative
Immunosuppression
.
systemic rituximab plus hematopoietic stem cell transplantation

chemotherapy steroids containing organ transplantation

Int J Hematol. 2009 Jul;90(1):13-23
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Hepatitis B virus reactivation and alemtuzumab therapy
Eur J Haematol. 2005 Mar;74(3):254-8

Chronic myeloid leukemia patient manifesting fatal hepatitis B virus
reactivation during treatment with imatinib rescued by liver transplantation:
case report and literature review Int J Hematol. 2009 Oct;90(3):383-7

Reactivation of DNA viruses in association with histone deacetylase inhibitor
thera py: a Case series report Haematologica. 2009 Nov;94(11):1618-22

Hepatitis B reactivation in a multiple myeloma patient with resolved hepatitis

B infection during bortezomib therapy : case report
J Clin Exp Hematop. 2012;52(1):67-9

Reactivation of hepatitis B virus in a patient with adult T-cell leukemia-
lymphoma receiving the anti-CC chemokine receptor 4 antibody

mogamulizumab Hepatol Res. 2014 Mar;44(3):354-7
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Rituximab blocks protective serologic response to influenza A (HIN1) 2009
vaccination in lymphoma patients during or within 6 months after treatment

Olav Erich Yri,' Dag Torfoss,' Olav Hungnes,?2 Anne Tierens,® Kristian Waalen,? Tone Nordgy,* Susanne Dudman,?
Anette Kilander,2 Karin Fahl Wader,® Bjogrn QOstenstad,! Roald Ekanger,® Peter Meyer,” and Arne Kolstad'

Clinic for Surgery and Cancer Medicine, Department of Oncology, Oslo University Hospital, Oslo, Norway; 2Division of Virology, Norwegian Institute of Public
Health, Oslo, Norway; 3Clinic for Diagnostics and Intervention, Department of Pathology, Oslo University Hospital, Oslo, Norway; Department of Oncology,
University Hospital of Northern Norway, Tromsg, Norway; SDepartment of Oncology, St Olaf’s University Hospital, Trondheim, Norway; éDepartment of Oncology,
Haukeland University Hospital, Bergen, Norway; and Department of Hematology and Oncology, Stavanger University Hospital, Stavanger, Norway

Characteristic Value
Median age, y (range) 63 (24-82)
Sex, male/female 40/27
Lymphoma subcategory

Follicular 21

Diffuse large 17

NHL, nonspecified 22

Other NHL 3

Hodgkin 4
Therapy before vaccination

R mono 7

R-C(H)OP 45

R-ABVD 3

R-other* 12
Time, last R-dose to vaccination, d, median (range) 21 (0-171)
Treatment (primary/salvage) 41/26
No. of therapy cycles in latest treatment line before vaccination, 6 (1-12)

median (range)

JYFH o ZORAREIZEe- 125 A E

Titer

Blood. 2011 Dec 22;118(26):6769-71

21280+ 000
640+ (e]e)
320+ 0000000
160+ 0000000000000
80+ 0000000000

E T T T - — GO = == —
20 00000000
<20€ (o]

1 |
W Controls

)y x4k 5 %64 A LIRTILHI
DA L E 128 o= FEBIF 7L




BEICHTHIVITILIVY-TOFUI%TE

seroprotection rate(HI titerH340{Z L1 E)

u R-CHOP
u CHOPD &
EEE

T1]

A(HIN1) *  A(H3N2)
* SHIFE LR

IXFUETIAVRIEADRIEZEINHIT D
Ja—UIRICH LTI EEZ S A0 AT ReE

J Clin Exp Hematop. 2009 May;49(1):9-13



