30,0000
20,0000

10,0000 \ /

AFILTL RZVOY (500~1,000mg/B)

(pg/mb
70.000.0 -
—o— REHRIL-8
60,000.0 ~B— REHRIL-6
e FEHR MCP-1
50,000.0 -o-- [MESIL-8
-g-- MERIL-6
40,0000 - b~ [55H MCP-1

1 47 14 21 28 35 42
Stevens-Johnson FEREEFAER OB
5 AF0O4 FIULVAEEDRENR (T 9 KhHE=ETER)
RBRBRO IL-8, IL-6, MCP-1 [F&ERSBICEELTVSD, X
FOA RIUVABEICHOVERICED T2, A5704 RIUVAEE
BIEFBELRETZD, AF704 REEOMREICIDGHLICHENILT

49(3)

ni<.

OBEXFHE

i X 942, Stevens-Johnson FEMEREE X
O TEN TIREEHOWEKBRIROEETH
b, Z0DITE, REWMICEATEA P00
AFEEDNEITE NS, MAT, BREFORS X
g OEERIROEETCH DL, EHLH I
Stevens-Johnson FEMEREE & O TEN BE DR
WDy A AL BT L, FECL 2 LR
72 5 TR & A 2 AN TREY L .
B5ICRT X, FBIER, BRhoAf vy —
2 4 % ¥ (interleukin : IL) -6, IL-8, HaBksE{l{E

# 4 (monocyte chemoattractant protein : MCP) -
TEEFEHICEALTwER, A7a4 FLA
BOEER, 2P T3, 274 F/ULA
BER, BELRTZH, A5704 F/OLAR
EgEDATo4 FER%E5 6 CIRBHTO A
TuA FERGOMEICL VR ICHEES N, B
I L 72,
IOEHIC, AFuA FVAFHEICED A
WU RZ K 2 2 L3, M RS o ®E,
DEDEIBEDOHILICOLNE EELLZ D,
RIROEELZLITICRT,

OEER
1. ZA57049 Fe5E5
AFaA4 Frn2 (Y« X Fa—1%1,000

136 BEE 67 % 119 20134 HIRIE
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mg/H) k% 3 HMARL, 2082704 ¥
DR E 7 IFNIRZ/ESGE L, R4 3,
FETR & IRAT R T L b il 3, BT
FLSEEE 72 0 IS BRI % & TR I 48 38T
TR EH D, FEFRIZTClEe, BE
MOREDHRELEEL TAT A FREOMHK
2ITH T LDBEETH B,

2. X704 KOBBF¥E

0.1%_RF A Z v (V) rFrr®)niiR - I}
WHZRREOREDRE LD 1 H 6~10
E# 52, D 2V RERBESE BE
ik, RIXFVUEIRSE, Ry X ¥ VIR
R 4 Wl &, mIREIREGE %2 &b TilH%E
X5, o I ARSI R REDTHEE L
76, HMIBEEZEHS LTwl, AT7aAf Fa
Hi 50K TR, BREES-THDHELTE T
UL, R ALYV UERE 01% 7 A bRy
HIRICZEET 5,
REMMOIREDHETIEAT v A FiilR%
P B Z EAEE LS, RIEOSELER
THhD, EBEOATFOA FAIRE kL
BUNEZE R LS %,
3. MEEOCAR

AT IREH O B RBD 72 DI EHD Y
A WE L, ZRBEREOB I B D i g
57\, RIS OEBIEED 2 vixd
Y (RIE) ok - B 217, BeWll
THAUTFEHNRAZ M2 # I8 L THEEZ BT s.
T3, BEELRIBEGHEZMED Stevens-Johnson
JEMERE S X O TEN B35 Tk, MRSA & 2\
MRSE 23 E 23 2 &% o THERZ
T 5.
4. FEhLE

AU IFERIEE HSEIT LIRIE T % &, #E
PGS &b, EEZE U6, SRR
TIChE TR ORI I ERE 2 B B 2
Lk, IEEEE R P E BT 5, 2
D & 9 I OMETRHCIZE AR L T b
AL S D, 28 L ORI O&RIEEL RET,
5. BHEM R RIBICET 3 FMAE

AU oM LR RIBOR S 2 E FISEE

0. &3 0. SUBER - BURAMER

THI LB, MELTEL LaEELE &
UZBic o732, HEATED ML & AR I
LT, B L s —  BHisE ST b
5 il)}c

OB

B OWEEIZIRERH OB LK E 2 5,
IRBHNEOEE & LT, A IFEERI 2 K IRk o
WL 722 L X 2 EELENEE, EHOS
WHAIC X BEEN 4 74, BERHOLN
2k BT RS EIEE, WEEEL E01H
%,
1. RS147140EE

F9 A4 7423 LT AL O S 0] RS2
E7Aa VEBOSEE, LA EFOSRET,
LT B FAIRBIZIRERI O L F v 2 8507 R
AEAL, FIA4T7ADRBEL L CEASN
T D, Stevens-Johnson FEEFEEF K L TiE
HABIRORD S, T, BRT 770X 5E
BWOHFATH 5,
2. BEAEIINT2HEE

FEBRLA 1 LT, Z4uc & D IRERI D 28
HEMBERS NS0, HRIICHEBROHREZT
7. BB & O IR Z £ 9 74 EA
HREGICIE, IREREEFEE &0 L TIRIED F
BT ) 2 e T LIELIEEA 2R S
LITED,
3. REICHT 2RE

Stevens-Johnson fEEREE & U0 TEN EE T
X MRSA % MRSE 2B T2 Z L%\, Z
D, RIER M-S THRIMZP AL HBEICIEEE
IREERER 21T\, W2 PTE3E % HIRT 2,
4. HRABE

TSP O SORE 3R, & 5 Iz
BTG ER, BREZENET T 2700,
RBED AT v 4 FRIBIC X b 408 2 P+
5,
5. REREBEMN

Stevens-Johnson FEMEHEE L 8 TEN EHFD
ARSI 2k 0 AR, i
A AR R L 2 L U CTFBARTH B 7

Bl 67 % 1148 2013 4F TS 137
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H6 AF0O4 RIUVABEEROERE
BEUSA, BENFEL, EEOBRNENMFRLTVWD. &, BRICEEERELELTVS.

Rz

{RIRIEREIR

=l e

e HiE
EERER REHE)
2 8

0

01%RIAFVUREER(E/B) B
Ry A5 /EREE (B/H)

NERREE/R)
NEZEORERE (B/8)

T RZVOVHER
30mg N
2504 R2EERS
(R2RG%D) )

SER
A JURZVOVAR
30mg

7 EROLTI
BEEZTO0q RUVAEEESUIKIRBFIOAT 04 FRIEPELRTHD. FEAITIERT O RAEEEAIC
B S TRIEBEBERIBIEL Lcd), RAREREUVEDSIREMONY X5V Y RREHERC U,

HERLEINTER, EFHFEINAZEE  EHL, RERMOMMZEETS I LIk,
CIPERSIE By — P BMEIC X D, BREIED HhzELsE3hELH5, Lerl, FAL
Stevens-Johnson fEMEREE X U8 TEN BE 0% VLY ARHEBPKEL, 7Y 7 ACEHEES
Dl ELENEYETE D L Icko7, RizizZEA Lic < v,
6. BHEN—FOI>427 L 2X

WA TIE AR R v L v X ) Bk il
RO KHEA—F L v R (ERFE 16~23mm) %

138 BRI 67 % 11% 20134 WTE
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5

[ERI] 64 5%,
SRR EFEEEL, 2o A0

e o N RBSUREOIRME @B L 280
F595 % 4 1T Stevens-Johnson FEERE & 2 Erlf
e, #rge (FiEs 3 H), SRz R

LD, W5 &@ﬁg};()‘%@’zw&)%@&’@%o

73, BB DA f:ﬁ:!» 1~2 H“(“f/%’aﬁ"’;é& 5 U

#EX?D4FNw2ﬁW v, &&X9Y
> 1 H 6 [E%T>T w7y, RETR A 28I
L7z o, REFORY X5 v EiRE 15
M2 & BRIRIEZ B <) IcHER L, # Db,
TRIBEERS RS 72 & T AR LB T S A 3300

R, I L, RO & T
EET7IWCRT,

KIEPITIEATOA FrOVAFEERY A8
VYIRS b 2 drdb & TIRAF RASEEREL L
e, BHIRMRZEEL 206, REFTON
& X H v s IRE R e T 7 EEY) e A

AT EWTERED, RBEIEE LTS
474 R T OB TH>T, UL, FoicR
K DERPTE d o756, ﬁWL&ﬁ

AMEOEEEZ LD, EELENIEENED 27
tEIOND,

Eird

A ST A IRl TR i b (A A
SEHRTFEERE) OB % 2\ 7=,

R

1) AHEITH : SJS & TEN ORAPHE. EEHKE

IR 673 1178 2013 4 W5

_37_

2)

3)

4)

5)

6)

7)

8)

9)

10)

11

0. & 1. SRR - SUEREkEE

(Haft) « SRR BIEAR 2008-2009, LI
JE, pp 182-188, 2008

Araki Y, Sotozono C, Inatomi T et al : Success-
ful treatment of Stevens-Johnson syndrome
with steroid pulse therapy at disease onset. Am
J Ophthalmol 147 : 1004-1011, 2009

Sotozono C, Ueta M, Koizumi N et al : Diagno-
sis and treatment of Stevens-Johnson syndrome
and toxic epidermal necrolysis with ocular
complications. Ophthalmology 116 @ 685-690,
2009

Ueta M, Sotozono C, Nakano M et al : Associa-
tion between prostaglandin E receptor 3 poly-
morphisms and Stevens-Johnson syndrome iden-
tified by means of a genome-wide association
study. J Allergy Clin Immunol 126 :1213-
1225, 2010

Ueta M, Sotozono C, Inatomi T et al : Toll-like
receptor 3 gene polymorphisms in Japanese
patients with Stevens-Johnson syndrome. Br J
Ophthalmol 91 : 962-965, 2007

Ueta M, Tamiva G, Tokunaga K et al : Epistatic
interaction between Toll-like receptor 3(TLR3)

and prostaglandin E receptor 3 (PTGER3)

genes. J Allergy Clin Immunol 129 : 1413-
1416, 2012

Ueta M, Kinoshita S : Ocular surface inflamma-
tion is regulated by innate immunity. Prog Retin
Eye Res 31 :551-575, 2012

Sotozono C, Inagaki K, Fujita A et al:
Methicillin-resistant Staphylococcus aurens and
methicillin-resistant  Staphylococcus  epidermidis
infections in the cornea. Cornea 21 ! S594-
§101, 2002

Yagi T, Sotozono C, Tanaka M et al : Cytokine
storm arising on the ocular surface in a patient
with Stevens-Johnson syndrome. Br J Ophthal-
mol 95 @ 1030-1031, 2011

KT % DR - AT - fib o f R
BosflpEE HIE&H 114 © 161-201, 2010
Sotozono C, Inatomi T, Nakamura T et al  Vis-
ual improvement after cultivated oral mucosal
epithelial transplantation. Ophthalmology
120 : 193-200, 2013




|| BELE< BVEBER~2SREESHT 2D DERS

SIS % TEN (3% % £ % 2386410 £ ) 5t 5
#% DIHS (2d Zﬁ%ﬁm@%ﬁu %2 ﬁ?ﬁutﬁﬁz L
FRIRET B 0% ‘

m%%f%%r7fVEWL
%@iﬁ"‘t?@) a?)é L¥75>' i"‘“???b 7~7°I/1:Jl/
NN VDY ﬁ?‘ﬁiﬁ
?E’C%% kR L f »i‘%"xﬁi‘k
VPR EN TR ZEHH B0, ?@E@Eﬁ
EZ‘P %&ﬁﬁ”’”‘% ’X‘f‘f‘ Roujeau %@%n}“’@li_ﬁ

DRESS ﬁ‘%ﬁbﬂ%ﬂ?ﬁ} 3 ﬁﬂ’(‘?}o 7k S‘ﬁ& L’C

0913-7963/2013/¥800/8 3/ JCOPY Moders Physician Vol 33:No:-8 20138 995

_38,.



RV Al ‘ﬁ?%bvﬁymﬁmﬁ%##
kéﬁtg&ki@Wﬁuﬁﬁ&i,DmSﬁM
E— : I i ;
wc
WwT
miof&%
ﬁ@%ﬂ#&O#B&W%Ak@W%%“R
DEETHUERS D, PEEEER L TR
By )=y, Fiz, TR SO R
Fv 7 EOBER & UTESBRENTWS tri-
chloroethylene WIB#ET A Z L1124 D, DIHS &
FEERDEERGEAHI L, HHV-6 OFEEEALD 22
OHENDZEDTHLPICR TS,
Dms&wsﬁﬁw%ﬁﬁﬂtwﬁh%%%ﬁ
BHDTIH WA, W20 DIHS DEKZE

%é&wﬁﬂ%%

T HLA & ORESHE SN TWb KT
DIHS 2 &4 H Wy P VIZ X 2 HBEEIC
HLA-AT3101 SEELRMERRNZEh, T/
HLA-B*5801 {Z DIHS #&&7a 1) ) =D
EBEFRTHRIIBHEINTWAS,

DIHS @%“%ﬁzﬂt&i}“ @%ﬁﬁifﬁ 2 F?UJ:
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ﬁmﬁ%
20081‘ & WBIE).

&%(@W iﬁ@%$&%ﬁﬂ
Lf&—ﬁ&&w Lt CDDIIESE R
BELTLEIGETH LD TEET HLEND
2. AERO RS OMEILG 4 A LT E
AMEDRIBEE 12 B0 2R BN T TR TERAED L
PICERZRUETL 5. #ESIELEEADR
HHE A~ T, BEL Lo
b, InbD NI
BRSEH OB TIRT 2 3
) Ve EHSEE RS
¥/, BEEE 7O Vit X % DIHS T
HEL, VY NEHOBEEREREI 72/ AVE
& —)UiZ & A DIHS THIHE LT,

ZOL Y ICEENICER, S50, 1)
IHEIER S EOFTRAZLTL 5720, WL




HERAL ﬁﬁ;m ;®%%#M§f
5% ‘

w@ﬁgéﬁam%« §¢5Wa@,W%«
P F LB,

kaTUznﬁﬁﬁ%&&%%
#HH%RE f@@ 7 25— TR L s
TR OINT VA OWIESTRE R ICES LT
B EEZLNE. D SIS LI ke
%ﬁ#%ﬁ@&?ﬂ@-ﬁML,L7lﬁ
— T HIFEOBRESIH SN E7-D12, SED
R ANV ADHEEAF &R SNE &F
Abhb, T, BEE#HIIEZ 77— TH
TROBRENZBESFHINTEY, HCREE
BORIEICES LTV AE

B D 5°.

TODHEBPL %A DIHS OB REESER L
NTWw2 (F2). OEERBESRICBREICA
U, BBIZHEKRT 2400, @ BEREZESPIEE
b 2 BE LB, @%@UL@%fTé%ﬁ
@ IR, G MR O“} AT
fE, OHHV~6 HEHLTHS.
FrmeEEILEE ALT‘{%N&L@# oL,
”m#%@@ﬁﬂfmﬁ?é EhHbH, BRI
7-GTP X ALP O LR EFEDLN L, BREET
ii 1nterst1t1al nephr' i

11, 000/ 1nm3ut) FA
1y /;\ﬁié’) x‘ﬁﬁ (S%LU:) FEEEREES (1,500/
mm®) AR E B, BRI o B B R
FRERMEL IS HE D BB TR IS Z E D
BHbH. Fiz, FERESEMOASILS PENZ, B
MERBEDETEGTLTALNEZE D5,
DIHS TH LA ZD &) LFEERER) %
BROMIBITHRR L 7ASR MR, s, Es
THRDLIAMAENRT, ST  Hiklcd
BERATL S A, Y sSERIZ CDA T sl AstEhn
TH%AL CD8'T Ml Ny 25605 5.
%7z, CDI9"BMlITEBICRALT A, BED
HicgmEsErsrao 7)) v (IeG) OEERET
PR s A HHV-6 OBEEELIEO~® %
BT HRETOEFTHREBS Y BiEE
A7 E THLHHV-61gG Skl 4 /5 Q&)
DEDLAPBEINEZLERLTRAE IO
THE %W LcGEe @&&DEB<D~OEB
%ﬁﬂLK%A@#ﬁWDmSt T 5,
,%@%@%Ekw%ﬁﬁMmzm&%ﬁﬁ%
(drug lymphocyte stimulation test : DLST) %
179 . DIHS T35 2~3 M LANIC DLST %
HATT B LBREEEZRT DY, SER 4 BE DM,
SIEHRTRMSEON, LIESFEET L. &R
KBRS ENT o BENRERZLEHTYL
DLST 2Bl E 2352 &85 5D THFOEMA
WITEERET 5.
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/ ABERO%RE,
m%%tr &#ﬁl}?ﬁ'&% L I 220 i
%> DG, LRERINK, SIADH, MEMH
Biige, MEZERRE, B (LB m), 5KiE
B DEAVRA, BIRES R E5d 5 (&
3). T bk DIHS a‘xjﬁﬂF‘L HHV-6 2R 69
Epstein Barr 7. ¥ AU ANV A
(CMV); Bl \V«'\x TAWR, IKE-RIES
TANWALEDEFEERANVRAT A VAHE
EHALT A EICHELTWAE EELONS. &
HiE 2 BEEICT R ARIERRRIEREE R EofEik
THBRBRIEIE L 2D, BiES~THEB I
CMV OFFEHALIC X b =R B

TR L THRENHENLETZ R 255055,

Tl UHBRBRET LT EDHONTEY, &
RN B eDH 5. BE b’a‘ovvair’“—ﬂkﬁﬁ
PEIED B PEDAICHE LT,
F7:, DIHS 2L 2%, %ﬁlﬁ%%ﬁ@
BOSEEFIRRSE, ) 7~ h—F R, HHEIE
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Key Words : corticosteroid, drug-induced hypersensi-
tivity syndrome (DIHS), human herpes-
virus 6 (HHV-6), treatment

& U & i

SEH M B e SE B (drug-induced hypersen-
sitivity syndrome ; DIHS) i, Stevens-JohnsoniE
{53 (Stevens-Johnson syndrome ; §JS), H13EiE
R IEFESE (toxic epidermal necrolysis ; TEN),
EUNEERSHEREEREL L L EFES
MBS ONAEETHA. ThEOHFTDIHS
BOBERBEEELRY, BRT LX)
TREBEBRPITANVAOBIEEDSEL, %
SRBREEL L LT LIS S, &
DIcDWBFIEET HHEID LR v, Kij
T, DIHSOBB L BHEEEFBEOERES T
B EAIIEICEE T 5 A ClER P OFR MR
BERIIESVWTHRNS,

DIHS D[R E Z= &

DIHS Tk d 2 E0%EH % 2 AR U LEBRL
B RETLH. ANMSTYEY, 72 /500
Vy—), 7= b7, Vo¥3I FR LD
TR AELERBIVEGEFEED T O /) J —
Wi ST L BRENEZWY, 5 SANT 7
VU AFUVF UL ARELH L, TLw
CHBHFREEETHLETF I FLVENMICLA

HEIEBBETERRF D nE

DIHSOFEFM L HE STV E2, Larl, F
FTVENE, R vE -7y, JINE
DL 3FFHTEASASERNTHY, B
BEIZTTTY = VHEE SRS EICE,
BRECHEEVCHEEE 25, T8, FE
V¥V OBGEBRPERENI LI E>TH
AR ML, DIHSER (DIHSHELER) 7
ML Twa, BEFEFETFIN T WS
TORENFELERICD 5.

DIHS &\ EEOHRFHE & OE T 18R
5 b DTS, —ERODIHSOE FERTHLA
EDBEFFEEINTWES, K TIEDIHS &
ANV B I L HIES BE ICHLAA310L
PEBLZMEVNRIHENRLY, Zoin, Han
T E Y VR I BB OHLAZ RE L THLA-
ARBI0VRA ZITIE I AN B v L&
WEBOBEYEML L &+ 5 BRI E
HENTWS, F72, HLA-B*580113DIHS# &%
TS =ML AEFRE CHEERMES
B ENT w39,

JRERORERIITERRMY > B B
(drug lymphocyte stimulation test ; DLST) % 47
3. DIHS TR SERBBICDLSTH WAT4 5 £ 18
BlE AT, SBENIPEEPCBEFIRY
Bon, LESERTAH. BAFICES RN
eF ol BEOREL ZEHTHDLSTIEE %
ETHIENHLOTEFOFEMICIITETS.

* Treatment for drug-induced hypersensitivity syndrome.

#* Yoko KANO, M.D., Ph.D.: B KFESFHE ER#5E (5181-8611 B A =BT 51/116-20-2) ; Department of
Dermatology, Kyorin University School of Medicine, Mitaka, Tokyo 181-8611, JAPAN
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®1 DIHST#5h 3RS

fifi ¢

AL L/ %

abidined

A

IS R BN AME, TIERE SRR
BIE 1 BRI

DIHS D2 kT

7 ODIEH DB 72 HADIHSO B EENER &
hTway, OEEGESERICEREICEL, &
BICHART A 4058, QERERERPIED 28
RLLEBEE, @38TL Lot 258, @FF
RS, OMESRNEE, ©U v EHIERE,
@ FARAY A4 1 A 6(human herpesvirus 6 ;
HHV-6) G ML TH 52,

FEREOHOEE ORR L EE, REPEHK
T AR IEDIHSOBH TH A, 7o, BEDPDL
CEE 2T, MR MEELRObNSE, &
hWoOpr RIZERSEPFEEHALTYE-2 L2
5. RBOMBIIRE - BB ICENTEEL
MER~FVIRAMTCRLELEENHD,
INGIFBACHARLBAT S, FEEEED
B PRENTHETAZ L H A, FE,
ALTERI 2 FRTH B, & EI2yGTPRALPD
LRLIZTOLNE, MEEHEEICOWTIE,
HIMERE S (11,000/mmsEl ), BRI Vo8B0
IR (5 %A L), HFEEBREE (1,500/mm?) Hv3
NP 1O EMHB SN ALERD L, BEREY
Y ISERO IR EEBRIE 2 303 L b BRI
DENBEDITTIERL, BEFSPLPLERTHR
WMEnsZeddsb. HAVSOEERILICOW
TId 7 M3 CHHV-6IgGHUAMEAS 4 15 (2 ) L
roOEREIBHENBGETHE. O THEE
Rl LA EIDIHS, O~@ H|E 2
L7:35& 133k aTIDIHS E R E L b,

DIHSICH 175
AV ZBEEE RS

DIHSIZE : LTT Y U SBA BEE 2 %3
HEBTHY, 7275 —THEEEEET
M DS  ADBNPEREREBICES LT
WhE#Ez oMb, DIHSOEMLIZ IS 2k

_43_

FREROBIE - 7LV F 7 8508 $4F

F2 DIHSHEDEK

1. #EEOBIL
2. BIEREBERFOA FEgEE
D&
TV RV (05~1.0mg/ke/ B) % 1~28H
(8 - 0E, BWER, BT 510, B
BEORELZZR)
2) W
1~2 BT & 5~10mg/ BT ORE
3) RO IE
SERARHET S T CRE L #E
(MW - E{LERE, 94 VARNREERTER)

HPA R AH O AN ABIIEN OIS
P 4 VRE (H v 7 B ¥ (900~1,800me/ H)
nE] D%E

AT AHlfE Tl EmL, 2727 %—
THIFEOBREZHMHT S, 20D, BED
BER T A NWADFEFEELFEL S A S
28 FEMALT 57 AV AIZHAVER T LD &
L TEpstein-Barr 4 WA, HHV-7, %4 +F A7
o %7 A )b A (cytomegalovirus ; CMV) 7% T
BN, & E\IHHEE T A W ARKEFIREE Y
AV AOFEELS BBHFICEL, OEANV
AR PHEET A EEH S —FH, B
BRI, BEOBRE L HITNE, HER
Mhde, WAL R, Ok, WEFNEE, B
E1BERELZ O 8F RESEENFED
END(R1)., —HOEBEIANRATA VA
OFEEMC L ARIHEL LTEL A, OIEHY
KHT7 27 & — THROERN 2 EEI BT
ENTBY, TOZEFREFTHHORERR
DREEICEE LT BT iESDH 5.

DIHSDOEIR & A&

1. HEEEOFE

DIHS% 55 723411, 9, b L7235
e THEELRIEL, BRI LTAREET
BET D, BEIL o TRTXTONIRBEL U
LTV WEERERONST EB Y ICHIRL Tw
BOBEDSODT, WEEEOMRICIIFZRE
L L L IUAHEANOR AL R EPRETH
5., BEHREBONIEROWFEE BlEL L0 %
D, REAEORRL LY, FBEMICIRALT
R A T RELR Y Pk T A S E NS,
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ABE TIEAR :PSL(0.5~1.0mg/kg/H)

Y

RIE

| PsLRE %5 |

1 DIHSOZB & HE
PSL. 7L k=vury

T, BOAPICSHIBER O SRITIEFE Y
DT, FERIHTT HNSAIDs, FLE 2 BT
B EETEARYBTAZ LakD LS.

2. @B REDIEE

SISPTENIZ &M LA TERT L7100, BT
Bl BIIBEE AT 5 LENH H S, DIHS
TIEHSISPTEN L £ 1), FEEARIICEE 21TV,
EEERORERILET 2 ETOBMIEF
HEH. DD, HERABNCTEEDRE,
BRELEBOFE, TREORE, &F07
ANAREREOERZ EOEREET, BED
HOoURZRPELTCBLIEFHEREINRL,

3. BIBEERTO1 FENDLERE

REBIUESERERICE LR HETES
HERL, BEREATUA FEOEEESET
H5HY(FT2). FRIEEE, ABEREOSE,
LRE, BN EOBEELREMEREZELT
WABEICIRBRHP L EHTATOA FiEEE
BlET 5.

AT OA FREOUHEEIREOA LT,
BAREEORE, BT TRERARELER
LT#ET S, 7V F=vo #8530~ 70mg/
H{E7:1305~1mg/kg/H) TR 5 Z & 4%
BENTWE, BIIETTHLEUATOAF

EOTHUESVH D HEIERRLODAT
A4 FETHETS., TOMHEEIEINE LT
1~2 8% 57 4. DIHSTIRERESR
WLELERROE L2 R, EEORER
REOWENALNL I EXH B, EHm
BB AT oL FEFEBLZESICE
AFuAq FEOHZELLFHEIELALLZNED
LENSEEOHELH L. LL, TOBAT
TiEBICAT UL FEEZEEYT, DHHE L
BYaleimkiiTtds. ZOBRBORELR
BUEBCRECERERL LTSN, Bz
BB HE ORRE AT O, FREOEE
KLARWZ ETHAH, DRBITER - BREFRRO
BHUIE 1~2 BB 2 &2 5~10me/ H ¥ D8
B35 (1), /2, BREBETLEHITIAR
DELEHRESCLZO2WE LTS,

DIHS Tl 4 v ABFEMALIC B L
T, BE, BF, FEE2COBBRFLELIE
RHOENEY, ZO L) BERITHEEREE S
EHZONTHHEBERLHEMEE L LOREHR
Thhd I EBEn, Z0k20EHOES
BIEROENFIBL 2 D%, FHREEZIE,
M - EAbS, MERES T T U, AR
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INTRODUCTION

Drug-induced hypersensitivity syndrome (DIHS) and drug reaction with
eosinophilia and systemic symptoms (DRESS) are severe adverse drug reac-
tions characterized by skin rashes, fever, leukocytosis with eosinophilia and/
or atypical lymphocytosis, lymph node enlargement, and liver dysfunction.
Various terms have been used to refer to these syndromes based on the generic
names of the culprit drugs, such as allopurinol hypersensitivity syndrome, phe-
nytoin syndrome, and dapson syndrome. It was then demonstrated that there is
an association between this drug reaction and human herpesvirus 6 (HHV-6)
reactivation. It has been recently shown that not only HHV-6 but also various
herpesviruses reactivate during the course of this disease. This chapter focuses
on the clinical manifestations, herpesvirus reactivations, and pathophysiology
of DIHS/DRESS.

DIHS/DRESS DEFINED

Drug-induced hypersensitivity syndrome (DIHS) and drug reaction with eosin-
ophilia and systemic symptoms (DRESS) are life-threatening multiorgan sys-
tem reactions caused by a limited number of drugs.'~> DRESS is characterized

Human Herpesviruses HHV-6A, HHV-6B & HHV-7.
© 2014 Elsevier BV. All rights reserved. 179
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~
GABLE 11.1 Diagnostic Criteria for DIHS Established by a Japanese

Consensus Group

1. Maculopapular rash developed >3 weeks after starting with a limited number of
drugs
. Prolonged clinical symptoms after discontinuation of the causative drug
. Fever (>38°C)
. Liver abnormalities (ALT >100 U/L)?
. Leukocyte abnormalities (at least one present)
a. Leukocytosis (>11 x 10%L)
b. Atypical lymphocytosis (>5%)
c. Eosinophilia (>1.5 x 10%L)
6. Lymphadenopathy
7. HHV-6 reactivation

G W N

aThis can be replaced by other organ involvement, such as renal involvement.

Note: The diagnosis is confirmed by the presence of the seven criteria above (typical DIHS) or of five
of the seven (atypical DIHS).

Source: Picard D et al. Sci Trans| Med 2010; 2: 46--62. With permission. j

by the association of fever, rash, and lymphadenopathies and involvement of
internal organs, including hepatitis, pneumonitis, renal failure, myocarditis,
encephalitis, pancreatitis, or hemophagocytic syndrome. These manifestations
are associated with hematological abnormalities, including lymphocytosis with
atypical lymphocytes, and eosinophilia.

The acronym DRESS was proposed by Roujeau et al. in 1996 to encom-
pass the principal manifestations of this syndrome and its clinical presen-
tations. In 2006, the Japanese Research Committee on Severe Cutaneous
Adverse Reaction (J-SCAR) included the reactivation of HHV-6 in a set of cri-
teria for diagnosis of this syndrome (Table 11.1), termed drug-induced hyper-
sensitivity syndrome (DIHS).”> The RegiSCAR group, a scientific network of
people interested in severe cutaneous adverse drug reactions (SCARs), pro-
posed another set of criteria that may be used for a retrospective diagnosis of
DRESS.**

Among other cutaneous drug adverse reactions, DIHS/DRESS is clinically
characterized by (1) a long delay between the first drug intake and develop-
ment of the reaction (2 weeks to 3 months); (2) a limited number of culprit
drugs; (3) an unexplained cross-reactivity to multiple drugs with different
structures; (4) a paradoxical deterioration of clinical symptoms after with-
drawal of the causative drug; and (5) a long duration of the syndrome (more
than 2 weeks) with some flare-ups even though the causative drug has been
stopped.?* One of the major characteristics is its association with a sequential
reactivation of human herpesviruses, especially HHV-6 before and during the
course of this syndrome.>®
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EPIDEMIOLOGY

The incidence of DIHS/DRESS is estimated to be one case among 1,000 to
10,000 drug exposures for certain causative drugs.” This severe adverse reac-
tion is much more frequent than Stevens—Johnson syndrome (SJS)/toxic
epidermal necrolysis (TEN), which has an incidence of 1.2 to 6 cases per
1,000,000 person-years. DIHS and DRESS are life-threatening syndromes
with a mortality rate of 10 to 20%. In most cases they cannot be predicted.
Common drugs associated with DIHS/DRESS include allopurinol, aromatic
anticonvulsants (carbamazepine, phenytoin, and phenobarbital), sodium val-
proate, mexiletine, minocycline, sulfones, and sulfonamides.®

Genetic factors have been suggested to contribute to the development of
DIHS/DRESS. Genetic predisposition is supported by the association of cer-
tain human leukocyte antigen (HLA) molecules with DIHS/DRESS induced by
certain drugs.” These associations are often observed in only some populations
or ethnicities. For instance, in Japan, the allele frequency of HLA-B*1301 was
much higher in patients with DIHS induced by aromatic amine anticonvulsants
(15.4%) than that reported in the general Japanese population (1.3%). The allele
HLA-B*5801 was associated with DIHS/DRESS in the Han Chinese (Taiwan)
population. Abacavir-induced hypersensitivity was associated with the presence
of HLA-B*5701, but 45% of patients with this allele do not develop the hyper-
sensitivity syndrome. Interestingly, the sensitivity and specificity of this associ-
ation have been demonstrated across ethnicities. Today, HLA-B*5701 screening
before prescribing abacavir is required. Elucidation of associations between
genetic background and drug-induced DIHS/DRESS, such as has occurred for
abacavir, will provide the ability to predict the potential development of this
drug adverse syndrome. Genetic susceptibility probably accounts for many
aspects of DIHS/DRESS pathophysiology, pharmacogenomics, and genetic
control for human herpesvirus reactivation and antiviral immune response.

DIHS/DRESS PATHOPHYSIOLOGY

DIHS and DRESS are considered to be models of severe drug hypersensitivity
reactions. Their pathophysiology remains incompletely elucidated.'® Today, their
pathophysiology must take into account several well-described characteristics:

® Reactivations of human herpesviruses have been demonstrated to be the
hallmark of DIHS/DRESS. There is an accumulating body of evidence
that suggests that some herpesviruses, especially HHV-6, contribute to its
pathogenesis.''~'* These viruses reactivate sequentially in DIHS/DRESS,
as has been observed in transplant recipients, but the mechanism that
induces herpesvirus reactivation is not yet understood.

® A limited number of drugs are associated with DIHS/DRESS, suggesting
some specific characteristics of these drugs; they do not have structural
homologies but may have cross-reactivities.>
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® Some drugs associated with DIHS/DRESS may increase in vitro replica-
tion of HHV-6 and Epstein—Barr virus (EBV), suggesting a possible direct
action of these drugs in the epigenetic control of herpesviruses biology.'*

® A limited number of patients will experience DIHS/DRESS, suggesting an
immunogenetic predisposing background.

¢ The T-cell immune response is largely directed toward herpesvirus anti-
gens. In a series of 40 patients, EBV-specific CD8+ were overrepresented,
with up to 21% of total cytotoxic T cells (compared to <0.1% in controls).
The severity of DIHS/DRESS was principally related to both the sever-
ity of the antiviral immune response and the level of production of THI
cytokines (interferon gamma, interleukin-2, TNF-a).® Flare-ups have been
correlated with sequential herpesvirus reactivation.

® The T-cell immune response may encompass an immune response to the
drug itself. The results of patch tests and the lymphocyte transformation
test (LTT) with the causative drugs indicate that drug-specific T cells play
arole in this syndrome.'?

® The drug hypersensitivity reactions have been attributed to drug interaction
with HLA molecules. Recent data have demonstrated that small molecule
drugs may bind within the antigen binding cleft of the HLA molecule in a
manner that alters the repertoire of HLA-bound peptides. '

® Dramatic expansions of functional regulatory T (Treg) cells are observed
in the acute phase of DIHS/DRESS, whereas a gradual loss of Treg func-
tion occurs after resolution. In addition, a profound decrease in B cells and
hypogammaglobulinemia is observed at the onset of DIHS/DRESS.'?

Numerous theories have been proposed, but we propose the following
likely scenario:

1. Before the first clinical manifestations of the syndrome, DIHS/DRESS-
associated drugs induce a reactivation of some herpesviruses. The mecha-
nism of this transition from herpesvirus latency to reactivation is not clear;
causative drugs may act directly on epigenetic control of herpesvirus
latency and may induce a state of immunosuppression.

2. A dramatic expansion of Treg may be one consequence of T-cell infec-
tion after HHV-6 reactivation. T cells and dendritic cells are the targets of
HHV-6 infection. Expanded Treg cell populations might serve to prevent
the activation and expansion of antiviral T cells and to decrease the number
of B cells.””

3. The first manifestations of DIHS/DRESS, including fever, pharyngitis,
cervical lymphadenopathy, general malaise, and atypical lymphocytes,
are similar to those of a severe viral infection because they are the conse-
quence of the strong herpesvirus reactivation.!”

4. Severe manifestations of DIHS/DRESS with internal organ involve-
ment are the consequence of an immune response against viral antigens.’
Discontinuation of the drugs may increase clinical manifestations by
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restoring the immune response. This strong antiviral immune response may
explain why, in the early phases of DIHS/DRESS, the herpesvirus genome
may not be detected. This may be considered to be equivalent to a viral-
associated immune reconstitution syndrome.'?

5. This strong immune response is favored by the presence of the drug or its
metabolites. As demonstrated with abacavir, drug molecules may interact
within the HLA binding site and modify the human leukocyte antigen (HLA)
repertoire.'® This interaction has dramatic consequences for the recognition
of some peptides by T cells, as demonstrated for abacavir and HLA-B*5701.
The immune response to viral peptide and self antigens might be increased.

6. Strong antiviral reactions are also probably conditioned by an immunoge-
netic background (HLA genotype, cytokine polymorphisms).

7. A bystander anti drug immune response may develop, but in another sce-
nario this “drug allergy” is responsible for the initial symptoms and herpes-
virus reactivation.

8. Herpesviruses may cooperate, as observed in transplant recipients, in
sequential herpesvirus reactivation.'®

9. A decrease in the Treg suppressive effect increases susceptibility to
the development of autoimmune disorders. Cross-mimicking immune
responses with viral antigen and self antigens may be responsible for the
development of autoimmune disorders (e.g., thyroiditis, pancreatitis, lupus,
GVH-like manifestations).'*'®

This pathophysiology explains why corticosteroids are the mainstay of
DIHS/DRESS treatment because they control the immune response, but a
rapid reduction in corticosteroid dose is associated with flare-up of the dis-
ease. It remains to be determined whether or not an antiviral treatment in
association with corticosteroids would be beneficial from the viewpoint of
long-term control of the disease outcome and sequelae.

CLINICAL FEATURES AND LABORATORY FINDINGS
Initial Findings

DIHS/DRESS typically develops 2 to 6 weeks after the initiation of drug
administration.'” The initial signs and symptoms are fever, general fatigue,
and cutaneous eruptions. Additionally, lymphadenopathy and internal organ
involvement such as hepatitis, renal dysfunction, and pulmonary disease
develop. Hematological abnormalities, including leukocytosis, atypical lym-
phocytosis, and eosinophilia, also occur to varying degrees. The individual
symptoms are not specific and may suggest other diseases, such as viral infec-
tion. High fever is the most common clinical sign, as with other severe adverse
drug reactions, including Stevens—Johnson syndrome and toxic epidermal
necrolysis. Despite discontinuation of the causative drugs, the elevated body
temperature does not return to baseline levels.
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FIGURE 11.1  Generalized maculopapular rash.

The skin manifestations of DIHS/DRESS include a maculopapular rash
(Figure 11.1), erythema multiforme-like eruption, pustular eruption, and
erythroderma. A purpuric rash is often observed, especially in the legs (Figure
11.2)."%?° Oral mucosal involvement may be observed to a lesser extent; how-
ever, skin rashes rarely progress to Stevens—Johnson syndrome and toxic epi-
dermal necrolysis with mucosal involvement.”’ Thus, it is difficult to diagnose
DIHS/DRESS based on the skin rash type; nevertheless, facial eruption with
edema and perinasal/perioral infiltrated red papules may provide important
clues to the diagnosis of DIHS/DRESS (Figure 11.3).119-20:22

Lymphadenopathy is usually observed in the cervical region and is painful.
In some cases, generalized lymphadenopathy is confirmed on physical exami-
nation or by computed tomography. Lymphadenopathy is generally resolved
before the detection of HHV-6 reactivation.

Liver involvement is common (>80%).>%?* Hepatomegaly may be found
on physical examination, and serum liver transaminase levels are increased
due to hepatocellular damage. A marked increase in serum alanine aminotrans-
ferase and aspartate aminotransferase, with variable increases in y-glutamyl
transpeptidase and alkaline phosphatase, are detected.'” Cholestatic hepatitis
and hyperbilirubinemia are observed at a low frequency. Hepatitis sometimes
precedes the development of a fever and skin rash.

Renal involvement occurs less often than hepatitis. Serum creatinine and
urea are increased, and creatinine clearance is decreased. In patients with
underlying renal impairment, the dysfunction sometimes progresses to acute
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