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effects in axitinib-treated mice (Fig. 2D and E), it significantly
inhibited the scratching behavior on day 5 (Fig. 2F). It indicates
VEGF-A may govern pruritus through epidermal hyperinnervation,
but not other known inflammation associated pruritogens at least
in this model.

Taken together, our study suggests that the upregulation of
VEGF-A in the IMQ-induced psoriasiform dermatitis mouse model
promotes epidermal hyperinnervation. These findings suggest that
VEGF-A may be involved in the pathophysiology of pruritus in
psoriasis and that it may represent a potential new therapeutic
target for cases of recalcitrant pruritic psoriasis.
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Letter to the Editor

Preferential expression of CD134, an HHV-6
cellular receptor, on CD4T cells in drug-induced
hypersensitivity syndrome (DIHS)/drug reaction
with eosinophilia and systemic symptoms
(DRESS)

@ CrossMark

Drug reaction with eosinophilia and systemic symptoms
(DRESS), also known as drug-induced hypersensitivity syndrome
(DIHS), refers to a particular type of severe cutaneous adverse

drug reaction associated with multiorgan involvement. The
reactivation of human herpesvirus 6 (HHV-6) has been implicated
in DIHS/DRESS [1-3]. CD134, also called 0X40, was recently
identified as a cellular receptor for HHV-6 [4]. Since HHV-6 has
selective tropism for CD4T cells [5,6], we investigated whether
CD134 is preferentially expressed on CD4T cells in DIHS.

Blood samples were obtained from 8 patients with DIHS (2
males and 6 females; median age: 69.5 years, range: 32-84), 2 with
Stevens-Johnson syndrome (SJS) (1 male and 1 female; median
age: 57.5 years, 66 and 49), and 10 with maculopapular exanthema
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Fig. 1. Up-regulation of CD134 on CD4T cells in DIHS patients at early time points.
(A) A large percentage of CD134-expressing CD4 T cells were detected in DIHS, while
that of CD134-expressing CD4 T cells was markedly less in SJS and MPE in the acute
stage. Data were compared using the Mann-Whitney U test (** p<0.01). The
horizontal line indicates the mean value in each group (error bars, SEM). (B) No
significant up-regulation of CD134 on CD8 T cells in the acute stage. The horizontal
line indicates the mean value in each group (error bars, SEM). N.S., not significant,
the Mann-Whitney U test. (C) The expression of CD134 decreased during the late
stage of DIHS. Representative data of five DIHS patients are shown. * p < 0.05, the
Wilcoxon Signed Rank Test.

(MPE) (3 males and 7 females; median age: 64 years, range: 25-89)
(Supplementary Table). Blood samples in the acute stage were
taken between 2 and 15 days after the onset of eruption in DIHS
(average no. of days, 7.25), and on 3 and 6 days in SJS (average no. of
days, 4.5), and between 1 and 7 days after the onset of MPE
(average no. of days, 3.6). Peripheral blood mononuclear cells
(PBMCs) were isolated from whole blood by Ficoll density gradient
centrifugation, and used for CD134 detection by flow cytometry
and DNA isolation followed by real-time PCR to detect HHV-6 DNA
copies. HHV-6 reactivation was confirmed in all eight subjects with
DIHS (Supplementary Table).

A flow cytometric analysis on PBMCs in the acute stage detected
a large percentage of CD134-expressing CD4T cells, while the
percentage of CD134-expressing CD4 T cells was markedly less in
MPE and SJS (Fig. 1A). In patients with DIHS, the average
percentages of CD134-positive cells among CD4T cells were
23.3+4.35% (mean + SEM, range: 4.75-44.8%), while in MPE and
SJS, they were 7.01 +1.74% (0.83-17%), and 3.95 4 0.51% (3.44 and
4.45), respectively, with no significant differences being observed
from that in healthy controls (4.16 + 0.65% (1.38-6.66%)) (Fig. 1A).
In contrast, CD134-expressing CD8T cells did not increase in
any of the groups tested (Fig. 1B). The average percentages of
CD134-positive cells among CD8T cells were 5.68 + 1.03% (4.43-
7.72%) in DIHS, 2.41 +1.33% (0.92-5.06%) in MPE, and 2.1 +£1.24%
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(0.63-7.02) in healthy controls (Fig. 1B). Prior systemic steroid
treatments did not affect the expression of CD134 on CD4T cells
(Supplementary Table). The average percentages of CD134-
expressing CD4T cells in DIHS patients with or without prior
steroid treatments were 31.48 +6.9 (n=3) and 18.39 +£4.75 (n=5),
respectively.

We subsequently investigated the kinetics of CD134 expression
during the course of the disease. Blood samples were taken at
various times after the onset of eruption from five DIHS patients.
CD134 was up-regulated early in the course of the disease and was
then down-regulated (Fig. 1C). The average percentage of CD134-
positive cells among CD4T cells in the late stage after skin
eruptions disappeared was 2.95+1.32%, with a range of 2.72-
11.7%, in DIHS (Fig. 1C). The proportion of CD4T cells expressing
CD134 increased in DIHS at the early stage of the disease,
suggesting that CD4T cells become permissive for
HHV-6 infection at the onset. Since the slight up-regulation of
CD134 was observed in some patients with MPE (Fig. 1A),
CD134 up-regulation may not be absolutely unique to DIHS.
The up-regulation of CD134 may be necessary for CD4T cells to
become ready for HHV-6 entry in DIHS. Since HHV-6 has been
reported to latently infect monocytes/macrophages [7], latently
infected HHV-6 in monocytes/macrophages may become reac-
tivated during the early phase of DIHS, leading to virus production.
Infectious viruses may then infect CD4T cells via CD134 and start
replicating.

CD134 is known to be a co-stimulatory receptor and transiently
expressed on activated CD4 and CD8T cells [8]. Thus, the up-
regulation of CD134 on CDA4T cells in DIHS patients may merely
reflect the activation of CD4T cells. To rule out the possibility that
more CD4T cells in DIHS are activated than in SJS and MPE and,
thus, CD134 is just one among several activation markers, we
assessed activation markers on CD4 T cells in DIHS, SJS, and MPE in
the acute stage. We found that CD4T cells in SJS and MPE were
markedly activated because a larger percentage of CD69"#" and
CD62L'°" CD4T cells were detected (Fig. 2A-D). Since regulatory T
(Treg) cells also express CD25, it was not possible to identify an
activated conventional CD4T cell population based only on the
expression of CD25 (Fig. 2C). We also demonstrated that a large
percentage of CD134-positive CD4T cells exhibited up-regulated
CD69 and CD25, and down-regulated CD62L in DIHS (Fig. 2E).
Collectively, the results of activation markers (Fig. 2A-E) demon-
strated that CD4T cells in MPE, SJS, and DIHS were all activated,
however, only DIHS patients exhibited the significant up-regula-
tion of CD134 on CD4 T cells (Figs. 1A and 2A). These results suggest
that the up-regulation of CD134 is not solely related to the
activation of CD4T cells and serves as a biomarker that correlates
with the initiation of DIHS.

Finally, we determined what types of CD4T cells expressed
CD134 in patients with DIHS by examining the expression of FoxP3,
the marker for Treg cells [9], in CD134*CD4" cells in the acute stage.
The results of the flow cytometric analysis revealed that
approximately 10% of CD134-positive CD4T cells expressed FoxP3,
suggesting that CD134-expressing CD4T cells were a heteroge-
neous population with most cells being non-Treg cells (Fig. 2E, 2F).
These results indicate that CD134-expressing CD4T cells were
composed of Treg cells and conventional CD4T cells in patients
with DIHS, and HHV-6 may infect both subpopulations of CD4T
cells in DIHS. Recent study suggests that the clinical manifestations
of DIHS/DRESS is mediated by virus-specific CD8T cells [10],
while our study shows that CD4 T cells also play important roles in
the pathogenesis of DIHS, probably by facilitating the spread of
HHV-6.
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Fig. 2. CD4T cells in MPE, SJS, and DIHS were activated, whereas only those in DIHS strongly up-regulated CD134. (A) The expression of activation markers on CD4T cells.
Representative results from healthy controls and patients with MPE, SJS, and DIHS in the acute stage are shown. PBMCs were stained for CD3, CD4, CD134, CD69, CD25, and
CD62L and analyzed by flow cytometry. Cells were gated on CD3*CD4"* (CD4 T cells) within the lymphocyte gate. The thin line represents isotype control staining and numbers
in the histograms indicate the percentage of positive cells for CD134, CD69, and CD25 or negative cells for CD62L. (B-D) The average percentages of CD69"2" cells (B), CD25M&"
cells (C), and CD62L'°" cells (D) are shown (Healthy control, n=4; MPE, n=8; SJS, n=2; DIHS, n=3). Cells were gated on CD3*CD4" (CD4T cells) (error bars, SEM). (E) The
average percentage of positive cells for FoxP3, CD69, and CD25 and negative cells for CD62L (indicated as CD62L'°") from five patients with DIHS are shown. Cells were gated
on CD134*CD4" cells (error bars, SEM). (F) The expression of FoxP3 on CD134-expressing CD4T cells in DIHS. Cells were gated on CD134*CD4" cells. Data shown are
representative of two patients with DIHS. The thin line represents isotype control staining and numbers in the histograms indicate the percentage of positive cells.
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Letter to the Editor

Similarities of dermoscopic findings in alopecia
areata between human and C3H/He]J mouse

@ CrossMark

Depending on the ethnic background and the worldwide
regional difference, the prevalence of alopecia areata (AA) varies
from 0.1 to 0.2% [ 1], with a calculated lifetime risk of 2% [2]. Recent
studies using AA-prone genetic background mice have proposed
mechanisms underlying its pathogenesis. In AA, hair follicle
immune privilege is collapsed in association with enhanced
MHC class I expression, and organ-specific autoimmune reactions
against hair follicle autoantigens are induced by NKG2D™ cytotoxic
CD8* T cells [2,3]. However, treatment modalities based on these
findings are still limited, and more fundamental studies are
prerequisite.

The C3H/He] mouse is the most extensively studied rodent
model of spontaneous AA-like disease. Although the alopecic
lesion of C3H/He] mouse is not completely identical to human AA,
they share several features, including clinical types (AA simplex,
totalis, and universalis), wax and wane of disease activity,
spontaneous hair loss and regrowth, hair fibre defect, peribulbar
infiltration of lymphocytes, and good response to topical
immunotherapy with squaric acid dibutylester [4]. Therefore, this
model mouse has been used to investigate the immunological and
genetic aspects of AA. Upon employment of the C3H/He] mouse,

hair researchers often face a question of whether hair loss lesions
are AA or other hair loss conditions, typically trauma due to
fighting between mice. Therefore, an easy and fast method to
distinguish the AA lesions from others is greatly desired.

In humans, useful dermoscopic signs for pigmented skin
tumors have been well established, and even in hair loss lesions,
characteristic findings are depicted such as black dots, tapering
hairs, broken hairs, yellow dots, and clustered short vellus
hairs [5]. There have been three reports on application of
dermoscopy to animal skin [6,7], but no study has been
conducted for hair loss diseases. To use dermoscopy as a helpful
tool for the diagnosis of murine AA, we investigated alopecic
lesions of C3H/He].

C3H/He] inbred mice spontaneously develop AA at a low
frequency (approximately 20% by 12 months of age) [8]. To
efficiently initiate AA, we therefore employed a novel method of
transferring AA to male/female C3H/He] mice [9]. In this method,
lymph node cells were prepared from C3H/He] mice bearing AA
lesions and were cultured with a cytokine cocktail for 7 days.
Recipient mice were administered intravenously with the cultured
lymph node-derived cells and developed AA lesions at a high
frequency. By using DermLight DL3 (3Gen, San Juan Capistrano,
CA), we observed C3H/He] AA with reference to the known signs of
human AA. Furthermore, we confirmed histopathological changes
in each dermoscopic feature.
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BRI (& ZCEBALRER) I o TRLEE L %
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“ﬁ%&b@h&%ﬂm.ﬁﬁﬁﬁ¢m&%,L
EUIEEE R EAEBET 5. F, FiEfk
2~4 #%IZHHV-6 O FEHEALZA LS 2 £ a8
ML, HHV-6 IZHWTH A FAFT T A LA
(CMV) Ot Ed LIFLIEA BN Z &2
LNB LN, BHRTLLF—E 74 LA
YAEDMS L7 oimiEe LTl s &9
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= 1. EHIEBEYEREED (Drug-induced hypersensitivity syndrome (DIHS)) 35 Hr 25k (2005)

&l

@Cﬁﬁ spEEs S e T SEEIRIEAE BT S, 2L DIBE, BER 23 EBAIC HHY -6 DEEE(ZELS.

H+]U}ﬁ
':'H

=
1o Ebﬂﬁ_ﬁﬁi?ﬁﬁéz [CERMITEL, BRITHAT DN 2L DBSHAREICETTS.
2. BEEZERIRIEEL 2 BELIEBETS.
3. 3BCLLEDFH
4. BHigEERE=
5. MEZMHEE :a b cho512LE
a) BEmikEE (11, 000/mmLit)
b) EA) 2/ SEROHE (B%LLE)
c) BEEERIEZ (1, 500/mm BLLE)
6. ')/ NEaRERR
7. HHV-6 OE&EEL
BAEI DIHS @ 1~7 92X T
JEHA DIHS : I~ T, =L 4ICBEL T, ZOOEELESEEEEOTRADIENTED.
SEmMR
1. EEEHEE, mEEE, Dr Iz RILTg >, TR T rEY 2 E S | eSS 7 L S
AL F o THDIENEL, B CORRBEBIE 2~6 BREAZ ()
0 Bl AHICIHANERE, ERUBET, BIGIREICBTIaZEN'®D. BEEOFE, DEOILEES,
B, GE, BEITEHNTHS. EEICIEET, R, BEOUSANASNEIENHD.
3. BFREROBRBRIUIELUITAENS.
4. HHV-B OESEMEALIZ, D A7MET HHV-6 IgG HifaMnt4 52 B) A LD ER, @ i3 (M) R HHV-6 DNA
O, O FEMEFGES L IFSmBOEESAE HHY-6 DNA MIEMODLYE AT & R S, NPMmEdE
FEfe 14 BLIAE 28 BLIEE (21 BUE CHIREHEEEZ VD2 AT HEBETHS.
5. HHV=B BIShiC. - FAHODAILR, HHV-T, EB 21 ILADEEEIEEDHNS.
6. ZEREEL LT, BESE, BEm, M R, BB DHRoELDSD.

RS =R E A ‘

g
T Yo BRDEHEAE

(HHV-6OBEE)

DIHS 2B B AILANZY A IL ZDFE

DiHS O IZA S b HHV-6 2 CMV @
AL S, DIHS OFRBIZEBICED X 9 IZH
HoTBBEDMICDVTIIVE ZAHL ANRE W
P, w20 EENALNE.

Tohyama 5, DiHS @JERIEANIC X 0 425 @
R PED %95 % J80E L 72 100 JEFHC DV T,
HHV-6 FHH AL (62 #iEfl) & HHV-6 FFFHEE | HHV-6I=E3
LB (38 FE01) 12 401 CHBRE L7, 208 S

B, FEIEHEALRE TR AMNME A RICERL, Y
voSHETERE, FMEkE L, RAL) LB, &
BLFREREIFRRCS5N0E S LATOR DFEIELAS] 2R S, SRR
IZhofz, E5IC, EHERE RS 72 10K, ORI L, FIELICEDboTWwEbDEER
HGPRARTH 7 5L, 261H HHV-6 BRTWA

BEEAEICB LTV L 0/RR
HHV-6 O {GHEALAT DIHS @ BARIER OEIE(L,

B 1. DiHS ®JEiERE
DIiHS TidsH 7 L v F— 2§ T HOV-6

&7 0, DIHS 1282 FREIZ HHV-6

L CEREICHET AL ERLTWA, £
72, DiHS @M B A% 5E L7ERIZ
WCOMET, RS -~ HHV-6 O &3

PR S LTV ATREES RS Tw5 (K 2)Y.
CMV OTFEEALIE DIHS 9 30% 124 5 R,
HHV-6 tRALZAPENRTELS. CMV OH
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2. DIHSIZ&BFL7:

i

=)

WisE (SRl 4 & 0 FIAEE)

a|b

a HE fefo. ARBRRSIBOREZ TV 28, RS ERICEEPEHT B,

MEEEEOEER LT,

b @ SRt II T, HHV-6 JUEARME LRI 2.

EHALIZ D W T D ERRAER & OBEATRIZ S T
By, EELZIOL LCHLERL, BENS
NT 57", DIHS 28T 5 CMV e 045
ELT, QEMOBHERILZ NI &, @ DIHS
FIEH A~5 WA DIRICHET 5 2 &, @ HHV-6
PG PE{ERF © HHV-6 DNA BICBES 5 2 &,
@ LIFLIXERTPRERET DI L, HEFRE
ERhTniY,

DiHS Ti, HHV-6 % CMV DStz b, HHV-7.
EB 74V ZADOHEHALZE D S LB SN T
W5, L2 LEKEETIE, HAV-7, EB7 A LA
DFHGVEAL & BRERAEIR & DI > W TR T
b5

DiHS OIREFRICH T 275 EH 1 > DRE

JE4E, DIHS 2% ImiE TARC (thymus and
activation-regulated chemokine) A3 L < &1H
(*F45 20,000 pg/mL LI E) %739 Z LA 5 802
oz (K 3-2)"". TARCOEWH%Z ERIX
DiHS (248 T, % OFLEE RERHES (macu-
lopapular drug eruption ; MPE) % Stevens-John-
son AEBERE (STS) /it 4 e 348 4 (TEN) T

38

WEED LA E2RTDOARTH - 72 CEEH 2,000
pg/mL). TARC & Th2 B b % FH5 5
TEANADLIOT, HE T FE—HEMED
BREEY—A—E LTRSS TS, Th2
AMEOFELIM AT, HIEE T ML (Treg) o4
ZEFIERITrEAIL v ELTOHSRY, &
TRl AERBECIZ TARC O LR DBALNDL D
BELH B, DIHS ICBWVTid, LiIZLIFHE
iE, WHREREZ, TregMEHNALN LY Zhb
DIFRETERIZ TARC 5B o T 5 W gt AR
BERLTWSY,

DiHS RO BCRZKB & Treg

ULAE, DIHS Oz, HURIRgE, 1 B0 IR,
BlEmHz OB CRERZRZ LIELIEELEZ &
DB 9% > TETwh, Shiohara 5D %7
V— 7%, DiHS 2ERICIE Treg A5F W 128
LI D R Tw s s, BRIEROREEE & b
12 Treg OBEFKTLTLAZ R RWEL
72 Z Treg OFEREE T A%, DiHS HEHZOH
CRIBRBEDRIEICHEEICHboTWwE D EE
ZBRTwa¥Y,
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(a) (b)
TARC P<0.00006
(pe/mb) [ 550000 P<0.03
70,000 70,0007
80,000 50,000
50,000 50,000
40,000 - 40,000
-
30,000 30,0001
| 121,023 i +21.023

20,000 17040 20,000 e
10,0004 _-'.-'_. * 1543 2142 10000

el . el i?f56 e . T H5a0

DHS  SJS/TEN™ MP HHV-BRBIEE()  HHV-BEEEEC)

(n=30) (h=15) (h=17) (h=30) n=11)

E 3. DIHS &8s A1miE TARC @ B3 (CCHR9 & 0 5IHEE)
a : DiHS, SJS/TEN, MPE ®2tEHIZ 51} % i TARC B HEE
b : HHV-6 O FiEME L% 4 - 7288 DiHS & FiitEAb % thb %o 72 DIHS EHEE O

Sz BIT 2 TARC O HEE

DillS (Z ¥} % HHV-6 OFEME( LR

1. HHV-6 B&M#{b& TARC

fRFEI9Z DIHS Hi8Eb /=385 B E 41 JEFIZ
2T, HHV-6 FGEHAL % k- 7% (30 EHF) &
HHV-6 FHEAL 2 b e o 72 BE (AL SESD) 1250
T, Ao TARCEZEELZE 25,
HHV-6 FiEEbEIZ BT TARC EEIIEW
ZEAHBI LA (K 3-h)Y. Zo#RIE, TARC
® LR E HAV-6 FiEH L OMIZ R A S OH
WAHAWREENEEZRLTWS. HEATIEHENO
Wia e wvd, TARC @ EFI2E D Th2 flifa<
Treg AeFE S, FOHFEA U RIELRND
HHV-6 HiGtE{b % #5352 WHEMER, HHV-6 #
EZFNRe rDFrEHIL LTI —FERT %
A—FLTWABIERLY, 74 VAHRD T £
#4 vt T&—I2 TARC 23EH L THIEEL
FHIERITWEEL ESELLNL.

2. DIHSICBF 3 HHV-6 L&/ 2 — DR

RN TIE HHV-6 &, BLERS-H 5 i K 2
kg L, EiEEciEv CDATT Mg iz
BPE L THETAZ EPMENTWS (4. &
4, Mori & ® 7 V—71& HHV-6 #* CD134 4+
ZMHALTCDA THIMLICERET AL RV
L. CDI4 2 HHV-6 DLt 7% —ThbI L%
WAL E)"Y. 22T, 41k DIHS A
F2oWT CD4™T Mffa e o> CD134 O HLH)
HE & RO ICIRAT L7z, Fo&H, DIHS Sl
12 CD134 OFEWAAREIITTET B LWL DR
274 b, 2o CD134 ®3EHIUAs DIHS 248
2B 5 HHV-6 DEFN TORREIERICED -
TWwWaHDEEZ ST,

DillS & GVHD OF{E=

& I B e R A L2 I BB T A 0 (graft
versus host disease : GVHD) % LIZ LIZ&HT 5
A3 APk GVHD TIESEBRIEED A b1, BEIER
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[BREE | EEEE > [HHV-60EE )

H 4.

HHV-6 Btk 7 o+ 2

AR TIE HHV-6 (& HLER 5 Bl i BR
Mz ST RREE L Tw A%, G
HAb$ % & CD4™T Ml 2 s LT
M 5.,

2 E CD4* T

B 5. HHV-6 @ T Mg~ i h

A NVANTHBORESY Y7 EEEO) K F) a8
CD4 T #MilaRMm @ CD134 5 T- (L 7% — ) IZHEL T
MBEPICAR AL, WA BT 5.

Tid TEN L tkDFERELZET D, /2 Bl
Flzid, BNIZEBR L Twize AL ZA Y A )L
ADFFEHAL LR T WIREIZ R > Tw b T &%
HNTHD, S EEEO 2% GVHD &
v RALRAY 4 VAFEE L OBEbY IZow
T, UEirb 2 hi#lithIh Tl
$F12 HAV-6" " % CMVZ® 0l 5 23 3 h
TERN, —HT, ThooREERET DM
FHRLENYD w4 L ADESIZOWTIRAE L
WAool FIT, GVHD & & R AR Y
AN ARG E OB EYEE W 52123 5 HIY
T, BHATS X OBAEERERN I, Rmpoe
FANNVARAY A VA (HHV-6, HHV-7, EBV,
CMV)DNA @B FTThNY. ZokE #
FEREE 15 Hh, GVHD % 384E L 72 10 fl4<#)i2
HHV-6 OFEE LA SR, E5IZ8EOHH -

R &1 f HHV-6 DNA L XL & @ RJICABRS 27
A7z (6). —F, GVHD ZFHE Lk d o 7z
5#® ) H HAV-6 DNA 2t Sh 7z i3 14
D&HT, £72, HHV-6 PO P AL~ A7 A
VAL GVHD & OMEEITA SN T o7z, &
L2, FEEOMBIZ—F LT, mEdfIL-10 & ]
B2 AR LRLED LR MEDZ
EH S, FEIMEHEREME O GVHD OFAEIZIE
HHV-6 OFFif AL & TL-10 B4 T #illa oGk
VEEIZEboTWALDEEZ SN,
GVHD & DIlIS @RIz WTIE, FREHO
Treg DEEIE DA SNDL L OD™, Je#k, i
triEE, HHV-6 Fiftkft, 1L-10 4L T Mo
EHEAL R &% B EAH D, WHOFHEITR
DHTHEYPLTWELOEEZEZLND,

BHUIC

1980 L&A 5 1990 SEACHTEIC2T T, B
Lwke hALRZAY A4 LA E LT HHV-6, HHV-
THEMENTRELINLZD, 5D AV AH
DiHS &9 HIEFZ ORBICEH b - TWnB I L
2, WPEOF/E, HELS I RwAEshiZ
EEFREICH LY., COFAPT LA 7 A=k
Y, H{PHHEM SN T IEEEAL AR
PANVAEDEDLY IABWDHTrO—XT v TE
na&sichks. UL, DHS KETLam
NAT A N A FEEEAL O FEM 2 BRI £ 728
Thh, Fiz, ~NIVARAT AV AH DIHS OFFE
BRICE T EHEZ2WTH X GhoTHES
T, SHBATEZRETHD.
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HHV-6 DNA

GPT (luiL)

106 L
<1024+ 1

T

2 g 2 a n ¥

o
#

After allo-SCT (months)

- : : :
il : }} : :
ok W - O (PP S W SN SN S
1004 J . .
[ i -
01 ———— — e, ] :

1 0 1 2 6 1 0 1 2 3 -1 0 1 2 3

After allo-SCT (months)
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“ﬁ%&b@h&%ﬂm.ﬁﬁﬁﬁ¢m&%,L
EUIEEE R EAEBET 5. F, FiEfk
2~4 #%IZHHV-6 O FEHEALZA LS 2 £ a8
ML, HHV-6 IZHWTH A FAFT T A LA
(CMV) Ot Ed LIFLIEA BN Z &2
LNB LN, BHRTLLF—E 74 LA
YAEDMS L7 oimiEe LTl s &9
o2 (1),



= 1. EHIEBEYEREED (Drug-induced hypersensitivity syndrome (DIHS)) 35 Hr 25k (2005)

&l

@Cﬁﬁ spEEs S e T SEEIRIEAE BT S, 2L DIBE, BER 23 EBAIC HHY -6 DEEE(ZELS.

H+]U}ﬁ
':'H

=
1o Ebﬂﬁ_ﬁﬁi?ﬁﬁéz [CERMITEL, BRITHAT DN 2L DBSHAREICETTS.
2. BEEZERIRIEEL 2 BELIEBETS.
3. 3BCLLEDFH
4. BHigEERE=
5. MEZMHEE :a b cho512LE
a) BEmikEE (11, 000/mmLit)
b) EA) 2/ SEROHE (B%LLE)
c) BEEERIEZ (1, 500/mm BLLE)
6. ')/ NEaRERR
7. HHV-6 OE&EEL
BAEI DIHS @ 1~7 92X T
JEHA DIHS : I~ T, =L 4ICBEL T, ZOOEELESEEEEOTRADIENTED.
SEmMR
1. EEEHEE, mEEE, Dr Iz RILTg >, TR T rEY 2 E S | eSS 7 L S
AL F o THDIENEL, B CORRBEBIE 2~6 BREAZ ()
0 Bl AHICIHANERE, ERUBET, BIGIREICBTIaZEN'®D. BEEOFE, DEOILEES,
B, GE, BEITEHNTHS. EEICIEET, R, BEOUSANASNEIENHD.
3. BFREROBRBRIUIELUITAENS.
4. HHV-B OESEMEALIZ, D A7MET HHV-6 IgG HifaMnt4 52 B) A LD ER, @ i3 (M) R HHV-6 DNA
O, O FEMEFGES L IFSmBOEESAE HHY-6 DNA MIEMODLYE AT & R S, NPMmEdE
FEfe 14 BLIAE 28 BLIEE (21 BUE CHIREHEEEZ VD2 AT HEBETHS.
5. HHV=B BIShiC. - FAHODAILR, HHV-T, EB 21 ILADEEEIEEDHNS.
6. ZEREEL LT, BESE, BEm, M R, BB DHRoELDSD.

RS =R E A ‘

g
T Yo BRDEHEAE

(HHV-6OBEE)

DIHS 2B B AILANZY A IL ZDFE

DiHS O IZA S b HHV-6 2 CMV @
AL S, DIHS OFRBIZEBICED X 9 IZH
HoTBBEDMICDVTIIVE ZAHL ANRE W
P, w20 EENALNE.

Tohyama 5, DiHS @JERIEANIC X 0 425 @
R PED %95 % J80E L 72 100 JEFHC DV T,
HHV-6 FHH AL (62 #iEfl) & HHV-6 FFFHEE | HHV-6I=E3
LB (38 FE01) 12 401 CHBRE L7, 208 S

B, FEIEHEALRE TR AMNME A RICERL, Y
voSHETERE, FMEkE L, RAL) LB, &
BLFREREIFRRCS5N0E S LATOR DFEIELAS] 2R S, SRR
IZhofz, E5IC, EHERE RS 72 10K, ORI L, FIELICEDboTWwEbDEER
HGPRARTH 7 5L, 261H HHV-6 BRTWA

BEEAEICB LTV L 0/RR
HHV-6 O {GHEALAT DIHS @ BARIER OEIE(L,

B 1. DiHS ®JEiERE
DIiHS TidsH 7 L v F— 2§ T HOV-6

&7 0, DIHS 1282 FREIZ HHV-6

L CEREICHET AL ERLTWA, £
72, DiHS @M B A% 5E L7ERIZ
WCOMET, RS -~ HHV-6 O &3

PR S LTV ATREES RS Tw5 (K 2)Y.
CMV OTFEEALIE DIHS 9 30% 124 5 R,
HHV-6 tRALZAPENRTELS. CMV OH
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2. DIHSIZ&BFL7:

i

=)

WisE (SRl 4 & 0 FIAEE)

a|b

a HE fefo. ARBRRSIBOREZ TV 28, RS ERICEEPEHT B,

MEEEEOEER LT,

b @ SRt II T, HHV-6 JUEARME LRI 2.

EHALIZ D W T D ERRAER & OBEATRIZ S T
By, EELZIOL LCHLERL, BENS
NT 57", DIHS 28T 5 CMV e 045
ELT, QEMOBHERILZ NI &, @ DIHS
FIEH A~5 WA DIRICHET 5 2 &, @ HHV-6
PG PE{ERF © HHV-6 DNA BICBES 5 2 &,
@ LIFLIXERTPRERET DI L, HEFRE
ERhTniY,

DiHS Ti, HHV-6 % CMV DStz b, HHV-7.
EB 74V ZADOHEHALZE D S LB SN T
W5, L2 LEKEETIE, HAV-7, EB7 A LA
DFHGVEAL & BRERAEIR & DI > W TR T
b5

DiHS OIREFRICH T 275 EH 1 > DRE

JE4E, DIHS 2% ImiE TARC (thymus and
activation-regulated chemokine) A3 L < &1H
(*F45 20,000 pg/mL LI E) %739 Z LA 5 802
oz (K 3-2)"". TARCOEWH%Z ERIX
DiHS (248 T, % OFLEE RERHES (macu-
lopapular drug eruption ; MPE) % Stevens-John-
son AEBERE (STS) /it 4 e 348 4 (TEN) T

38

WEED LA E2RTDOARTH - 72 CEEH 2,000
pg/mL). TARC & Th2 B b % FH5 5
TEANADLIOT, HE T FE—HEMED
BREEY—A—E LTRSS TS, Th2
AMEOFELIM AT, HIEE T ML (Treg) o4
ZEFIERITrEAIL v ELTOHSRY, &
TRl AERBECIZ TARC O LR DBALNDL D
BELH B, DIHS ICBWVTid, LiIZLIFHE
iE, WHREREZ, TregMEHNALN LY Zhb
DIFRETERIZ TARC 5B o T 5 W gt AR
BERLTWSY,

DiHS RO BCRZKB & Treg

ULAE, DIHS Oz, HURIRgE, 1 B0 IR,
BlEmHz OB CRERZRZ LIELIEELEZ &
DB 9% > TETwh, Shiohara 5D %7
V— 7%, DiHS 2ERICIE Treg A5F W 128
LI D R Tw s s, BRIEROREEE & b
12 Treg OBEFKTLTLAZ R RWEL
72 Z Treg OFEREE T A%, DiHS HEHZOH
CRIBRBEDRIEICHEEICHboTWwE D EE
ZBRTwa¥Y,
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(a) (b)
TARC P<0.00006
(pe/mb) [ 550000 P<0.03
70,000 70,0007
80,000 50,000
50,000 50,000
40,000 - 40,000
-
30,000 30,0001
| 121,023 i +21.023

20,000 17040 20,000 e
10,0004 _-'.-'_. * 1543 2142 10000

el . el i?f56 e . T H5a0

DHS  SJS/TEN™ MP HHV-BRBIEE()  HHV-BEEEEC)

(n=30) (h=15) (h=17) (h=30) n=11)

E 3. DIHS &8s A1miE TARC @ B3 (CCHR9 & 0 5IHEE)
a : DiHS, SJS/TEN, MPE ®2tEHIZ 51} % i TARC B HEE
b : HHV-6 O FiEME L% 4 - 7288 DiHS & FiitEAb % thb %o 72 DIHS EHEE O

Sz BIT 2 TARC O HEE

DillS (Z ¥} % HHV-6 OFEME( LR

1. HHV-6 B&M#{b& TARC

fRFEI9Z DIHS Hi8Eb /=385 B E 41 JEFIZ
2T, HHV-6 FGEHAL % k- 7% (30 EHF) &
HHV-6 FHEAL 2 b e o 72 BE (AL SESD) 1250
T, Ao TARCEZEELZE 25,
HHV-6 FiEEbEIZ BT TARC EEIIEW
ZEAHBI LA (K 3-h)Y. Zo#RIE, TARC
® LR E HAV-6 FiEH L OMIZ R A S OH
WAHAWREENEEZRLTWS. HEATIEHENO
Wia e wvd, TARC @ EFI2E D Th2 flifa<
Treg AeFE S, FOHFEA U RIELRND
HHV-6 HiGtE{b % #5352 WHEMER, HHV-6 #
EZFNRe rDFrEHIL LTI —FERT %
A—FLTWABIERLY, 74 VAHRD T £
#4 vt T&—I2 TARC 23EH L THIEEL
FHIERITWEEL ESELLNL.

2. DIHSICBF 3 HHV-6 L&/ 2 — DR

RN TIE HHV-6 &, BLERS-H 5 i K 2
kg L, EiEEciEv CDATT Mg iz
BPE L THETAZ EPMENTWS (4. &
4, Mori & ® 7 V—71& HHV-6 #* CD134 4+
ZMHALTCDA THIMLICERET AL RV
L. CDI4 2 HHV-6 DLt 7% —ThbI L%
WAL E)"Y. 22T, 41k DIHS A
F2oWT CD4™T Mffa e o> CD134 O HLH)
HE & RO ICIRAT L7z, Fo&H, DIHS Sl
12 CD134 OFEWAAREIITTET B LWL DR
274 b, 2o CD134 ®3EHIUAs DIHS 248
2B 5 HHV-6 DEFN TORREIERICED -
TWwWaHDEEZ ST,

DillS & GVHD OF{E=

& I B e R A L2 I BB T A 0 (graft
versus host disease : GVHD) % LIZ LIZ&HT 5
A3 APk GVHD TIESEBRIEED A b1, BEIER
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[BREE | EEEE > [HHV-60EE )

H 4.

HHV-6 Btk 7 o+ 2

AR TIE HHV-6 (& HLER 5 Bl i BR
Mz ST RREE L Tw A%, G
HAb$ % & CD4™T Ml 2 s LT
M 5.,

2 E CD4* T

B 5. HHV-6 @ T Mg~ i h

A NVANTHBORESY Y7 EEEO) K F) a8
CD4 T #MilaRMm @ CD134 5 T- (L 7% — ) IZHEL T
MBEPICAR AL, WA BT 5.

Tid TEN L tkDFERELZET D, /2 Bl
Flzid, BNIZEBR L Twize AL ZA Y A )L
ADFFEHAL LR T WIREIZ R > Tw b T &%
HNTHD, S EEEO 2% GVHD &
v RALRAY 4 VAFEE L OBEbY IZow
T, UEirb 2 hi#lithIh Tl
$F12 HAV-6" " % CMVZ® 0l 5 23 3 h
TERN, —HT, ThooREERET DM
FHRLENYD w4 L ADESIZOWTIRAE L
WAool FIT, GVHD & & R AR Y
AN ARG E OB EYEE W 52123 5 HIY
T, BHATS X OBAEERERN I, Rmpoe
FANNVARAY A VA (HHV-6, HHV-7, EBV,
CMV)DNA @B FTThNY. ZokE #
FEREE 15 Hh, GVHD % 384E L 72 10 fl4<#)i2
HHV-6 OFEE LA SR, E5IZ8EOHH -

R &1 f HHV-6 DNA L XL & @ RJICABRS 27
A7z (6). —F, GVHD ZFHE Lk d o 7z
5#® ) H HAV-6 DNA 2t Sh 7z i3 14
D&HT, £72, HHV-6 PO P AL~ A7 A
VAL GVHD & OMEEITA SN T o7z, &
L2, FEEOMBIZ—F LT, mEdfIL-10 & ]
B2 AR LRLED LR MEDZ
EH S, FEIMEHEREME O GVHD OFAEIZIE
HHV-6 OFFif AL & TL-10 B4 T #illa oGk
VEEIZEboTWALDEEZ SN,
GVHD & DIlIS @RIz WTIE, FREHO
Treg DEEIE DA SNDL L OD™, Je#k, i
triEE, HHV-6 Fiftkft, 1L-10 4L T Mo
EHEAL R &% B EAH D, WHOFHEITR
DHTHEYPLTWELOEEZEZLND,

BHUIC

1980 L&A 5 1990 SEACHTEIC2T T, B
Lwke hALRZAY A4 LA E LT HHV-6, HHV-
THEMENTRELINLZD, 5D AV AH
DiHS &9 HIEFZ ORBICEH b - TWnB I L
2, WPEOF/E, HELS I RwAEshiZ
EEFREICH LY., COFAPT LA 7 A=k
Y, H{PHHEM SN T IEEEAL AR
PANVAEDEDLY IABWDHTrO—XT v TE
na&sichks. UL, DHS KETLam
NAT A N A FEEEAL O FEM 2 BRI £ 728
Thh, Fiz, ~NIVARAT AV AH DIHS OFFE
BRICE T EHEZ2WTH X GhoTHES
T, SHBATEZRETHD.
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HHV-6 DNA

GPT(uL)

HHV-6 DNA

GPT (luiL)

106 L
<1024+ 1

T

2 g 2 a n ¥

o
#

After allo-SCT (months)

- : : :
il : }} : :
ok W - O (PP S W SN SN S
1004 J . .
[ i -
01 ———— — e, ] :

1 0 1 2 6 1 0 1 2 3 -1 0 1 2 3

After allo-SCT (months)

B 6. s o35 bk HHV-6 DNA L~V o BIAR (S0 26 £ 0 511 cZE)
Ha8 : 4 HHV-6 DNA T ¥ — 8% Y w288k 10002 72 0 23088, AR%E ¢ i HHV-6 DNA #REE, T @ LT
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FHESRB BT B Bl Dl

z25

E JE 3 9% 1 13 Stevens-JohnsondE & B (S]S).
HE M RBIERE (TEN), A AEUEEREH
(DIHS) 2%&% 1, FHZEH & L i, fSERIE,
PR, LTADPAZE, HEIEHREL EPHREN
Thb, BEFHKETIE. BEMERL L THLA
EOMENRB E N, 25 IZCD8ME D ML
EME T FE# T 2HLADRHLTH B, SIS/
TENTIZ, EF»¥HLHRHEDCHLAIZHEE TS Z
&ET, MBEEETHREAERLL., BEEEE
THEEZONTWS, TOMICHBENERL
L CEANORBMFRIZI AL ALR 2 HOBEE
WCBWTEERSBD) AZFEW EFRESN
7ro EEREIIBETR COERE OB ESRE
en BIE B E RO G A0 B EE DS LB R ER %
(y BEOBEEHESCBE - IEOALR L,
HHNOBWEFAIZOWTOHBBULEL 25,

%7K
Stevens-JohnsonfE 8 #. H 351 % R BEEiE, 3
H A B fE R B

BERNBHER
NVET7LIILE—

BIEDSPEE
BERIRESE
S RATHEE

b1
Stevens-JohnsonfiE £ 8% (SIS)

ISR B IR SRS (TEN)
RFIEB AR (DIS)

HURTERKS WA
ANCRE

U ®IC

HBIX, 2R ENER T IR HE
YOEREN - FEOERICL D FE IS F K
R ETH B, BHIIHT LT L IVF—RBIE,
ROENTZEEORIIBI A0, T LILE—F
WX AEBIREL FHUT 5D & OHRO THREEZ:
AERIISTH D, ik, & F &F LRI
BBV, TUVF—FILDY A 7T, K& HIE
ELBGH UG & BIERBB G020 I E b,
[T L VF—Tdh 2 BIELEHE UL I EREBE
BET, BEHATETF 717X —0OREL R
D, EGOfEREE) (K1), IVEI7LLVF—
TdH 5 EBILEBHE SIS SIFERARE B, 2%
L BE R @ 13 A, Stevens-JohnsondiE % & (S]S).
B REHEEIE (TEN) R EFH D, 0l
2, TVLAVF—EFETERWSbEBICE T
B, T2 TRIVET7 L ¥F—I2 X 5 EER
BIZOoWTHR5, BEORERRIZOWTIL,
523055 S IR E LA O 2 5 Z L H3% W H]
RSB Z R L, £ OFEETIE, WEESD
Be ARG MGHLEM P 52 2 HEE CTO%

BN BB EUR IS
I B7LIILE¥—
D BBHE

EMEE

=iE
FFI45%—

1 EEELBHRIC & AIRELBERICIC AR E h 3 EB ORKE & 2 0fl
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EPFZVW—FT, TNEFTTHRLEZLDH D
BHNZOWTIERBIESNH L TWAEEEH D,
TG R B S H THRBESS T 5,

e RN AR TR i =S N R S TN E S
OB, BEEVPTFEAEICALNLITETH 5,
FRBRRIB 12 D A W AMEFRBE & U7 5 8 iE
T, =D YRIUEHIREER R EDRE O
BELLTHEZETO LELITEBRT A K
HERIILH TD D, KEERIPEIE D IEALHE
HEVIEEFNHL T LEERET AR, £
TALERISE & JiEh, N RIZ & ORIE AL
DIURE ., EEIIZIINFEICS R T 5. LA
RSB CIE, BRYUEVEEE L TBbNAEEE
SR TALND L9 2, WA 2 EMRRE
(Target lesion) TiXHRWIBEEE N,

BEAEHRLE 1CIES]S, TEN. S MBS i e i
(DIHS) #&% 1., REEH L LTiE, SiTAPA
ETIX, INVNTEEY, 72 M ¥, V=W
IF, FENIFUZETHD, F0M, Tus
) =Nk ladxi7hEREEREOERE
A LTHEBEITRETH 5,

SJSETENIZ. EEDEFRMEEZFHE T 5
HIEFE T SJISTid. BEREIC. RHD LW
WHEEOBBEIERLZ DY), Tl-hFM
REFHWIETIE, LHBEOULAREIZED, 7

ERERFCTOFRETHIONB L FEWT EPRIEE
e

ZEEABEEZ LN TWAED, ThiZ<A
75 A=, BHMANVRAT A VAL EDRYSE
BREETHLZ PO, BREEICL->THZ
LIENLLEhTHLEEZLNTWA, SIS
ETENIZE DICEEDSEITTHZ L L. §IST
R AR TOEE R ENA LR, O
AL LLEKRER, FEERDI0%RIETH S,
—7. PEUEZIELEIIRREED10%% 2
LM, FHABRALNSL, & HIZ1005 AdH7:
D DEMOEEHEIZIAGREFGLERETH D,
AL T T 6 A KT T A310%K: 4 % SJST I,
>30%% B2 AMETENETAHZ &b, 10-30%
% SJS/TEN Overlapk ¥ 5 2 & b & 5%, SIS/

TENOKE X, BEREOILBICAZ LA, 440
CENFEBICUBATELS, 1Nz bR
B ESICRHEET 2 & b b AT Z OHERFIC
EW b, SJS/TENE OERHPLERER L LT,
WET FYHRRICL DREIETH D 7 F 7 BRI
BB R ERE R (SSSS) %, HOMERAT
HHRMEE (& CHEBMEREE). AEEL
—TAL) T2 b= F A, BIRIgAKEIE 7 &M
Hbo SSSSiE, ILHFHD TS ADA LN, EBE
BICIZTENE OERIAFE L WIFEH ., wHHE
HEBRENEECH D, 2D/ SJS/TENT
BT REEEREIT) o WEE% M TILRE A
BMETEBWEB I 2WRBWERRE T, Ml RREIC
B A B LFEMNH D, SJS/TENIE, AISTRER
TR SRR & B 728, wHIDAsEE L v iak Tl R
R R MR T 5. RIKE L TEED N L HH %
TP T2 08B H Y, FILIFRWIEEL WE
ZZbNTWwWh, SJS/TEN% £ - 72 & fz i RBHE
EDEEPEETH D, SJIS/TENIZOWTid,
20004F (2 IR FEHE D & IBEIRSDR S NTE Y. A
THA FREEBRE L, 2704 FRERE.
ATHA F2VAEENERIN TS, T2E
FEB T MR R RIE T 10 7)) » KEFHER
B (Vg #FRMcHET20E88H 27,

SUS/TENDFIEKER

SJIS/TEN®D BAEMF T EDHIE T, ZOH
BT L BENE R L SEA Y =X
LDRAPHEA TS, BT TV OMZES S IL.
BEEA~ AR X — F<w 2 & vio 7-THIR
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