EVEYRTIEBTFTATFY—

%1 NIRRT RN IgERERBR(CAP-FEIA )
ep | FANRNIGEM | c-gal R IEE B
(UA/mL) (UA/mL)
FEF <0.34 1.33
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vy ¥ v 7k L M K 2 2R (Epider-
mal Growth Factor Receptor : EGFR) # £ & 4 % 1
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A%, FASIEHE & EGFR Mtk o 165 6) BRAS Bk 2 AL 4T -
BROKN - HAC LTS TEB Y, #ERhR
D LHB & O AL O ME R 7 EAMER E T
Wh, FUAOWERIZ~ Y ARE, EHEiEe bk
THY, v ZAHKOMEIEH 30% THSH. & MEA
TIAERE S L VB o-gal (2, <7 A% D Fab
BICHFET S (X 2).

2008 4, Chung 5, KEHMEHIIBWTEY ¥ ¥
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oz Enb, FAT LV -BED LI
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fat L Twre.
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R E L7 a-gal R IgE M3 (CAP-FEIA #:)
i, SB7F745Fv—av s wSEL46e
FITHMETH Y, S TENHFENIGEME ) &z
Rl ZOZEXYy, BUVFVURTIELBTFI4
FEIY—Vay 7AEOLDD gl FEMNIGE
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BERD D, % BESGEBOLBILEELED
ns.

BHbIC
Y FIRTICELBET T4 XIS, HE
BEREEELIELVWLOO, EGTFRICEDAEEL

BIRETH S, HEFATE, EWCHENLBZ2ER
BEN ERE2WITLThIE, S Ed 460H
3BT FT74F% Y=Y ayr EELEALTEY
HhHoH, BEREIEEBIC, RLHRTFR R E AR -
IEANBHI BT 22 U THREFERE I,
2P THMICERAIC TR -V IREEZTI
Lot agal BERTRZVWEYF V=T 7LV
XA v 7a=Tav)7ovavPFEETHTH
HITEDE, ETOEYFVYTTTLLE %
VavrEBCILIIEBETH B, RERSZRH
THEBRMEEMAITTAZILICLoT, Sl ED
o-gal BREDTF749F v —%Hb—EDHERT
KRB EFTREIC R A L BbND, SERBHRL
THER R RIS, BERA Y IV TLETF
T 4 5 &Y —[E#ED 77 % O prospective study #* B
LCwa, BHE s8I THHRLTwEIL,
WHEETAL N/ I RAFASHE) Ju—F Vi
R EMITERRIEL LCTHRE SR TR e
5, 53D LHIc B 2 RN OREFE
5,

1) FEET B S, SREEN SR 7 LU F -85 20
BIOBRA S X O AT, HESHE, 2013,123:
1807-1814.

2) THHT B D HEX  FARRELRD 7L
V¥, BIREIESEAE 2013;28:615-618.

3) THHTF, ZRESAH  $LEGFR Y BAILC & BRIE
H~&Wa7 LU —-Fis~, HEKHE EIRS.

4) Chung CH, Mirakhur B, Chan E, et al: Cetuximab- in-
duced anaphylaxis and IgE specific for galactose-
alpha- 1,3-galactose, N Eng! J Med, 2008; 358: 1109~
1117,

5) Commins SP, Satinover SM, Hosen J, et al: Delayed
anaphylaxis, angioedema, or urticaria after consump-
tion of red meat in patients with IgE antibodies specific
for galactose-alpha-1,3-galactose, J Allergy Clin Immu-
nol, 2009; 123: 426-433.

6) Commins SP, Platts-Mills TA: Anaphylaxis syndromes
related to a new mammalian cross-reactive carbohy-
drate determinant, J Allergy Clin Immunol, 2009; 124;
652-657.

7) Takahashi H, Chinuki Y, Tanaka A, et al: Laminin +1
and collagen ol (VI) chain are galactose-o-l, 3-
galactose-bound allergens in beef, Allergy, Epub.

8) Commins SP, James HR, Kelly LA, et al: The relevance
of tick bites to the production of IgE antibodies to the
mammalian oligosaccharide galactose-o-1,3-galactose, J
Allergy Clin Immunot, 2011; 127: 1286-1293.

182 O B4k 124 (2), 179183, 2014 (P 26)



EVEYITIILBTT74FF Y~

Four Cases of Cetuximab-Induced Anaphylactic Shock: Possible Avoidance of the
Reaction by Prior Examination of Anti-IgE Antibody against Galactose-a-1,3-
galactose

Yuko Chinuki', Kazuyuki Ito?, Makiko Takeda?,
Kaoru Takeuchi?, Hitoshi Takahashi', Eishin Morita’

We experienced four patients with cetuximab-induced anaphylactic shock. The diagnosis of infusion reac-
tion was primary given for them. Three of them had beef-specific IgE in their sera, and one of these three also
had a history of flounder roe allergy, but none of them had a history of beef allergy. Anti-IgE antibodies
against cetuximab and galactose-o-1,3-galactose (a-gal) were detected in the sera of all the patients by IgE-
western blotting and CAP-FEIA. These data suggest that the causative allergen of the cetuximab-induced
anaphylactic shock was o-gal. We previously reported that clinicians should be aware of the possibility of
cetuximab-induced allergy in the patients with red meat and/or flounder roe allergy because of their cross re-
activity. The cases presented here confirm our above mentioned reports. Prior testing for anti-IgE antibodies
against red meat, cetuximab, and o-gal could possibly prevent cetuximab-induced allergic reactions.

(Jpn J Dermatol 124: 179-183, 2014)
Key words: galactose-o-1, 3-galactose, cetuximab, red meat, flounder roe
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Marita Eishin Chinuki Yuko Takahashi Hitoshi

HHE £ FTH #Hiy RE £

IR IR A R PSRRI IR MR DA SRR BN R AN MR

SRR

TPFI1SFEV-EREB, [E, ELR, BRI|LAEDEROBETRICERTDAFE P LILF—FER
HERTGEET, BHEIBERRAD 1 DTHD. Bl MAZREUCEDSNEBLE < HEESNERIR
EMBUTELD, ZNICHOAKEBRIDP I D1 SF I —FRONDESICE Iz, BRICYFIYTE
galactose-aipha-1,3-galactose (a-gal 28#) DM IgE BSIE =T LDV ORE FFASHIAT,

PF245F D -BEDBINERIND.
Key Weiels

PFI245F =/ UFIRT /a-gal B/ TR LUILF—

i L & I
TF74TFI—QEN, SGE, WL, @R
BREDEBORETRBERT 2T L
UEF—FERERTRET, BN E SR
WEARICHbIERLRETHS, EHOTF
T42FY—-QEEEFHD 1 DTHS, RHEK
JAWBHEE ISRICHRS KTV IESTHE
# (1980 ~ 2008 ) TR, 774 7F>¥—0D
FEREZ-oREHODD L, w7rul, €77
vEYY, 3P40 R EREEN LSS
&, VVF—-LRHIE, A VBTVTIVE
COBEHEWRE, TACYY, FEMTFI/) Tz
Y, a7z r I v LREDIEATOA
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P U 7 B A 535 < B SE & Ml SR H 53
LT &7, 2RCHORERRIOT7TF 714 5%
Y—MRLNB LI, FLEHEC LS TS
T4TF—, EATOA FIEKEEECLZT
F745FT—, BERACIETFI4T7F -
BAFE 2013 £ 12 BEBORE Y7 V¥ —|
KTHHICEINS N TVBRDTEL L RSBV
FEEPY D RRWTEREL LTHEEA, FicstE
EIMHBFUENELYF I IIEETF 745
FI—ZDOTHEHRT B,

[. BRICEB7F 715352 —DiRkE
FFT 4 S5FT—, PHICEHURGERD IgE

IgE (immunoglobulin E)
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(immunoglobulin E) QLT 7 LLF—
bk Bk ahb, [gh @R N iHE e v
tPOFEIEROEHMZER RS L, MIET
BHREHEA LTI, DN ZEELL, LA
RIVBEDT IPNVAT 4 =R =R &E
5 TOLITIANAT 4 -2 —ic &k Dili%
OGO R R IE % E TP RETH 2,
FERG T BT IR O WA I & % BN E @Mk D
FoEic & Y, BERPLENENEY &Y, RET
R D FEIL - NS S ST D UL
& B RMHAE, SWIRDITHEC & 2 B E SR
bbb, HLER T OGN & 5 M, B
IR E O@RIEIC & 2 T2 & 729, WERHMTR
MR T A 508 O, EiiEkcEs e
bbb, IhbORERVEL BHAEHLETEL
%,

o BEHNCH T BRI [gE ML S, FEEEA

PREINTTPVUAF-RIGHER SN2 85
HHWTF 7423 —ThH39, TALY Vi
EDIEAT vA FRERINBEREYH 2 EDS
B IgE EEAE N E B VIET VAF —EFE T
TFI74 7% —%&THELDHEY,

—7%, BEIARLERIONRMEDP R E LS
EHEBRSABER DLk, EHELIPHRCE
BICHE LY, RV Y VEBRBC LTS
T4 ZF I —TIRHRET V¥ — DRGSR
TH, TRUYVUVERBECLE Y v F AR
R MIFEERO BRI B E 2 3%, &
WTRHSNICHHBEYIFIRE Z>T 5 L
FEINDH, FHEHLL TR,

I. MABEICRDd7FI7145x%—
LR E 2 5 10 18 5. ¥ K IS infusion reac-

tion & W B B2 R BIRIGH A 55 & 345
bhTwad, £0OBFOEFUIIEL T3,
—ICHIREL Y LV R —RIGWE Eh b, KRED
FAY—=MEBRLE LIZIET, vYEYe T
(F2W) REHLTTF 74 7F -2 &L
BENZFHUI I EDH, 2008 FICHE S,
LY F T ITDIGEME LY b —THELTD
N, BYFR T IOV XHH Fab Mo {53
% galactose-alpha-1,3-galactose (o -gal) B§H
ThdIEMEALICENLY, kD SR
BT UNF Bl E3bE VREImMEATH
B, TOWEBZIHRETOT VLT VDR
WEPILCTEHOTH ol WLARERF, 72
V= OERDOK 20% 5L Y £ v 7T
W2l eMBnildhrrbbitvydie
7 o-gal BB B IgEHifk R o Tl &
Thb, Z0O%H, FAMEIN—TZIOHBHRES
HEDERR Y OB T VX — %R IT I %2IH
EpicLic” ¥, 20, toFve/07F
T4 7F%V—0OREE RS a-gal B, 47,
BP A L DB EICEZhALD, VY
RITF 74 TF—-DBEFERINL OB
LTHTVVF-RIERRTDOTH 5,
HELBChETHERETIPIRT VT
HEMEIHL, ZOEHHEYFIvT a-gal Figl
KSR GEHMBRRELTVWS L REELT
7%, ChEHEOBEEREYF I AL BEE
Bixawd, ThAL0BFELEAIIC, vYFve
TREZZITF T4 2F 20— %RELIEN%
BEERH LY, RRCTOEGZ, BEYIBRT
BOEEEO 60 RREET, tyF v I/gE
BIE B A 1RIC, B OFERLIMEHHH L FLHiIE
&k, EHEROMET, +R, BH, ZV

o -gal (galactose-alpha-1,3-galactose)
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81HMRIE  WINTFRR 8L
S0RSBlE  WIRHSRR 8L
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LIV —DEHEERRSHI.

ARMTVLE=DHBENHALR, 20
%, WMILHR+RREED S 46, REBHR+HERED
L1HloeYFIv/Ic&dTFI45FY—
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ThBHEEBH L, FIREC L CREMSND
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X, tYF v EERRARS SN OK
WICABTREYVE L EOHBETH T LT —
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&, &= Ivodes holocyclus D3RR E HHFHEEI N T
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BRE TR EE LTF ¥ X = Haemophysalis i-
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DR TEIEL TV B, BHELORFT, K
WDERT VAF—-BEDOL  MBEARIHMEAZ
HOBICBEL TWVWA T LA L2Y, Z OUHH
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Differential expression profile of Th1/Th2-

associated  chemokines characterizes
Stevens-Johnson syndrome/toxic epi-

dermal necrolysis (SJS/TEN) and drug-
induced hypersensitivity syndrome/drug
reaction with eosinophilia and systemic

symptoms (DIHS/DRESS) as distinct
entities
rug-induced  hypersensitivity  syndrome/drug

D reaction with eosinophilia and systemic symp-
toms (DIHS/DRESS)

syndrome/toxic epidermal necrolysis (SJS/TEN) are two
of a triad of severe cutaneous adverse reactions (SCAR)
to drugs [1, 2]. The rapid recognition of DIHS/DRESS
and SIS/TEN is essential because they are potentially
life-threatening syndromes. Thus, dlagnostxc markers or
predictive factors need to be defined.

We previously reported that thymus and actlvatlon—
regulated chemokine (TARC/CCL17) serum Ievels were
markedly higher in the acute stage of DIHS/DRESS
than in other forms of drug eruptlon [3, 4], 'We also
demonstrated that TARC levels in the acute stage of
DIHS/DRESS correlated with disease activity [3]. In this
study, we attempted to identify chemokine patterns that
would allow us to distinguish between the different forms of
drug eruptions and gain 1n51ght into the pathomechanisms
involved.

We first examined the expression of macrophage-derived
chemokine (MDC/CCL22), a chemokine related to TARC,
in patients with DIHS/DRESS, SJS/TEN and maculopapu-
lar exanthema (MPE). A previous study showed that the
CC chemokines, TARC and MDC, were T helper (Th)
2-associated chemokines that bind to CC chemokine
receptor 4 (CCR4) on Th2 cells [5]. We subsequently com-
pared the expression of the Thl-associated chemokines,
monokine induced by IFN-y (MIG/CXCL9) and IFN-
inducible protein 10 (IP-10/CXCL10). MIG and IP-10
are related chemokines of the CXC subfamily that are
known to share the receptor, CXCR3, on Thl cells
[S]. Blood samples were obtained from 11 patients
with DIHS/DRESS, 18 patients with SJS/TEN and 15
patients with MPE in the acute stage and after recov-
ery; serum concentrations of TARC, MDC, IP-10, and

- MIG were measured by ELISA. Diagnosis of SIS/TEN

and DIHS was made on the basis of the criteria

EJD 2014 (epub ahead of print)

and Stevens-Johnson

Eur J Dermatol 2014 (epub ahead of print)

proposed by Auquier-Dunant et al [6] and Shiohara
et al [7], respectively. The results obtained revealed
marked differences between the different types of SCAR.
In addition to an increase in TARC (figure 1A), which
is consistent with the findings of our previous study
[3, 4], the expressmn of MDC was markedly higher in
DIHS/DRESS than in the other forms of drug eruption
(figure 1A). In contrast to DIHS/DRESS, the expres-
sion of the Thl-associated chemokines (MIG and IP-10)
was higher in SIS/TEN than in MPE (figure 1A). These
results were consistent with the findings of previous
studies in which SIS/TEN was characterized by a predom-
inantly Th1 pattern of activation [8, 9]. Our results clearly

: showed slightly higher MIG and IP-10 values in SJS/TEN

than in DIHS/DRESS but statistical significance was not
reached between these two groups, Wthh indicated that
DIHS/DRESS also exhibited a Thl pattern of activation
to some extent. The relatively small number of patients
and the overlap in the range distribution in DIHS/DRESS
vs SIS/TEN and DIHS/DRESS vs MPE imply that fur-
ther extended studies are needed to reach a concrete
conclusion.

We then investigated whether the levels of the upregu-
lated chemokines described above declined upon remission.
Serum levels of MDC in DIHS/DRESS and MIG and IP-10
in SJIS/TEN decreased in the remission stage (figure 1B),
which was also observed in TARC in DIHS/DRESS
(figure 1B) [3].

A recent study reported that biopsy specimens from
SJS/TEN cutaneous lesions exhibited a mixed Th1/Th2
pattern [10]. The same group subsequently demonstrated
that TARC levels were significantly higher in the sera of
SJS/TEN patients than in the sera of healthy donors (HD)
[9]. The median TARC levels reported were 580 pg/mL
in SIS/TEN and 205.2 pg/mL in HD [9]. Our previous
studies also showed elevated levels of TARC in SIS/TEN
patients; average TARC levels were 2,198 pg/mL in one
study [3] and 1,543 pg/mL in the other [4] (normal value
of TARC: <450 pg/mL). However, our present study
did not confirm this finding. Although further evidence
is needed for a clear conclusion, the markedly lower
TARC values observed in SJS/TEN than in DIHS/DRESS
suggest that a Thl response may play a major role in
SJS/TEN with the minimal coexistence of a Th2 response,
if any.

Taken together, our results showed that Th2-associated
chemokines were markedly upregulated in DIHS/DRESS,
while Thl-associated chemokines predominated in
SIS/TEN. This result indicates that the mechanisms
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Figure 1. A) Distinct expression of chemokines in SCAR in the acute stage. Th2 chemokines (TARC and MDC) were highly
elevated in DIHS/DRESS, while Thl chemokines (IP-10 and MIG) predominated in SJIS/TEN. The average TARC and MDC
levels in patients with DIHS/DRESS were 34,997 + 9,581 pg/mL (average = SEM) and 8,365 =+ 1,179 pg/mL, respectively. The
average levels of IP-10 and MIG in patients with SJS/TEN were 10,014 4= 1,882 pg/mL and 9,932 4 1,751 pg/mL, respectively.
Blood samples were obtained on days 0-31 (average day 8.8) after the onset of DIHS/DRESS, days 0-25 (average day 5.6) for
SJS/TEN, and days 1-24 (average day 6.5) for MPE. * p<0.05, ** p<0.01, Kruskal-Wallis test. B) Serum chemokine levels in
the acute and remission stages in' SCAR. The levels of chemokines that were upregulated during the acute stage (TARC and
MDC in patients with DIHS, and IP-10 and MIG in patients with SJS/TEN) declined upon remission. ** p<0.01, Student’s
t-test. ]

underlying DIHS/DRESS and SJS/TEN are distinct. We

further suggest that a prompt differentiation of SCAR may Fumi MIYAGAWA!
be achieved using TARC/MDC and IP-10/MIG chemokine Ayako HASEGAWA!
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Elevated serum thymus and activation-
regulated chemokine (TARC/CCL17) relates to
reactivation of human herpesvirus 6 in drug
reaction with eosinophilia and systemic
symptoms (DRESS)/drug-induced
hypersensitivity syndrome (DIHS)

DOL 10.1111/bjd.12948

Dzar Eprtor, Drug reaction with eosinophilia and systemic
symptoms (DRESS), also known as drug-induced hypersensi-
tivity syndrome (DIHS), is a severe adverse drug-induced reac-
tion. This syndrome is characterized by cutaneous eruptions,
fever, haematological abnormalities (eosinophilia and/or atyp-
ical lymphocytosis) and severe visceral dysfunction.'” The
reactivation of human herpesvirus (HHV)-6, as evidenced by
increases in HHV-6 IgG antibody titres and DNA levels, has
been reported in patients with DRESS/DIHS.*™ It is often
challenging to diagnose DRESS/DIHS due to its diverse symp-
toms; therefore, a scoring system (RegiSCAR system) has
recently been developed in an attempt to define DRESS more
appropriately.®

Thymus and activation-regulated chemokine (TARC/CCL17)
is one of the C—C chemokines that works as a ligand for C-C
chemokine receptor 4, and plays important roles in the T
helper 2-type immune response.®’
markedly higher serum TARC levels in patients with DRESS/

We recently reported

DIHS than in patients with other forms of drug eruptions

including  Stevens—Johnson  syndrome/toxic  epidermal
necrolysis (SJS/TEN) and maculopapular erythema (MPE).®
Serum TARC levels in the acute stage of DRESS/DIHS have
been correlated with disease activity; therefore, we proposed
that DRESS/DIHS may be diagnosed early by measuring serum
TARC levels. In the present study we confirmed our previous
findings using a larger sample of patients with DRESS/DIHS.
We also showed that the increase in serum TARC levels may
be associated with HHV-6 reactivation.

We evaluated 30 patients diagnosed with DRESS/DIHS asso-
ciated with HHV-6 reactivation (22 male and eight female;
median age 52.4 years, range 12-86 years). Fifteen patients
with SJS/TEN (eight male and seven female; median age
57-7 years, range 33-78 years) and 17 patients with MPE (10
male and seven female; median age 61.2 years, range 32—
77 years) were also enrolled in this study. We evaluated serum
TARC levels in patients with active skin eruptions in the acute
stage within 15 days of onset (average day 10.0). Serum sam-
ples of SJS/TEN and MPE were obtained on days 0~10 (average
day 4.7) and days 1-11 (average day 4.8), respectively. Serum
TARC levels were measured using enzyme-linked immunosor-
bent assays (R&D Systems, Minneapolis, MN, U.S.A.). The
results obtained showed that the mean £ SD serum TARC levels
in patients with DRESS/DIHS (21 023 £ 17 040 pg mL™")
were significantly higher than those in patients with SJS/TEN

(1543 £ 2770 pg mL™') or MPE (2142 & 3056 pg mL™}),
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which was consistent with our previous findings (Fig. 1).* To
exclude the possibility that the major differences in TARC levels
between the three groups were due to the difference in sam-
pling time, we next analysed the samples that were obtained
from day 5 to day 10 after onset. Sixteen cases of DRESS, eight
of SJS/TEN and seven of MPE fulfilled this criterion. As shown
in Figure 1b, mean serum TARC levels in patients with DRESS/
DIHS (26 730 + 18 890 pg mL™") were significantly higher
than those in patients with SJS/TEN (2408 & 3562 pg mL™")
or MPE (4038 + 3784 pg mL™') even if we included only the
samples obtained between day 5 and day 10 after onset.

We then investigated whether serum TARC levels correlated
with the RegiSCAR group diagnostic score for DRESS® and
HHV-6 reactivation. This study included 41 patients suspected
of having DRESS/DIHS due to their clinical symptoms, regard-
less of HHV-6 reactivation (28 male and 13 female; median
age 51-0 years, range 12—86 years). Thirty patients, the same
patient population as that in Figure la, had HHV-6 reactiva-
tion, while the other 11 cases showed no evidence of HHV-6
reactivation. Forty-one patients were graded according to the
RegiSCAR scoring system as ‘probable’ (n = 10) or ‘definite’
(n=31). Serum samples were obtained during the acute
stage, within 15 days of onset. A weak correlation was found
between serum TARC levels and DRESS scores in 41 patients
(r = 0-26; Fig. 2a). Serum TARC levels in patients with HHV-
6 reactivation (21 023 £ 17 040 pg mL™") were significantly
higher than those in patients without HHV-6 reactivation
(7449 + 12 440 pg mL™") (Fig. 2b).

The present study confirms that serum TARC levels can be a
useful indicator to differentiate DRESS/DIHS with HHV-6 reac-
tivation from other drug eruptions, as we have reported previ-
ously.® We also demonstrated that serum TARC levels in
patients with HHV-6 reactivation were higher than those in
patients without HHV-6 reactivation. This finding led us to
suggest the pathogenic link between serum TARC levels and
HHV-6 reactivation. Although the precise mechanism involved
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is largely unknown, one possible explanation is that immuno-
suppression can trigger HHV-6 reactivation through the process
of regulatory T-cell activation induced by elevated TARC.
Another possibility is that elevated TARC levels directly acti-
vate HHV-6 through the chemokine receptor homologues of
HHV-6. Further studies are warranted to address this mecha-

nism.
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