of both clinical entities were thought to rarely change from one clinical type to the
other, it is important to understand that the conversion from DIHS to SJS/TEN is not
the rare event: in many cases, SJS/TEN is usually preceded by DIHS. In these cases,
occurrence of SJS-like lesions is delayed for a week after onset of clinical symptoms
consistent with DIHS: this delay may be diagnostic of identifying the patients with
DIHS evolving into SJS/TEN, because patients with widely distributed purpuric ery-
thematous macules rapidly progressing into blisters and erosions over a period of a
few days are likely to have SJS/TEN not associated with DIHS. Because these cases
indicate that specific factors determining the expression of a particular disease phe-
notype may vary with time, detailed kinetic information on these patients would be
helpful in determining disease expression.

Facial erythema and edema with pinhead-sized pustules as one of the relatively
early symptoms of DIHS are often indistinguishable from those observed in AGEP.
Clinicians who are less familiar with the clinical symptoms of DIHS and AGEP may
experience the difficulties in assigning a specific diagnosis to patients presenting
with facial erythema and edema associated with pustules. There is, however, consid-
erable evidence that the two are distinct conditions with divergent clinical features.
Nevertheless, the pattern of erythematous lesions in AGEP, initially with distribution
around the flexural areas, is very different from DIHS where lesions usually occur on
the face and upper trunk. The marked difference between the two can be also found
in their disease course after withdrawal of the causative drug: spontaneous resolution
of the pustules occurs in less than 15 days with characteristic desquamation [20],
while DIHS usually runs a chronic unremitting course. Clearly, the clinical pheno-
type of severe drug eruptions varies with time and definitive diagnostic categoriza-
tion is not always possible at the initial presentation.

Laboratory Findings

The peripheral blood usually shows marked leukocytosis with atypical lymphocytosis
or eosinophilia of various degree. In some patients, leucopenia or lymphopenia may
be seen, especially at the early stage of the illness [8, 12, 21]: this occasionally precedes
leukocytosis. While eosinophilia can be seen in 60-70% of the patients in our series
[8, 12], other recent studies reported that transient eosinophilia (95%) was far more
frequently present [Kardaun et al., submitted] than previously reported. Occasionally,
the number of monocytes is also increased, although this is a relatively late event as
compared with neutrophilia and lymphocytosis, both of which can often be seen in
the early stage of the disease. The increase in either CD4+ T cells.or CD8+ T cells can
be seen in the early phase of the disease. According to our series of 12 patients (6 male
and 6 female, age range 25-70 years) with DIHS diagnosed and managed at our insti-
tution, CD4+ T-cell numbers initially increased at the early stage in >90% of these
patients [22]; this increase, however, was followed by a gradual decrease reaching
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normal values by 2 months after onset. In some patients, the increase in CD8+ T
cell numbers was seen, although this difference was not reflected in clinical symp-
toms. A profound decrease in CD19+ B-cell numbers and CD56+ NK-cell numbers
was observed at their initial presentation [23]. The subsequent decrease in CD4+ T
cell numbers was usually coincident with improvements in clinical status. The degree
of the increase in CD4+ T cell numbers best correlated with the severity of clinical
symptoms, such as the extent of skin lesions and the magnitude of viral reactivations,
as mentioned later.

A dramatic decrease in serum IgG, IgA, and IgM levels is typically observed at
onset, and the lowest levels are usually detected a week after withdrawal of the caus-
ative drug [23]. Immediately 1-2 weeks after the nadir in their levels, the overshoot
in their levels can be observed, and they eventually return to normal upon full recov-
ery. Because these alterations in Ig levels during the course of the illness were never
observed in patients with SJS/TEN and AGEDP, this finding can only be diagnostic of
DIHS when Ig levels are carefully measured at various points after onset. In some
patients, this decrease may be only apparent when compared with those levels after
full recovery, while those levels at onset may be within normal limits. Thus, it should
be noted that Ig levels at a single time point are not sufficiently enough to conclude
their decrease.

A marked increase in the serum alanine aminotransferase values can be seen in
up to 70% of patients. In some patients, y-glutamyl-transpeptidase, total bilirubin,
and alkaline phosphatase increase to a variable degree. Such liver abnormalities often
occur in association with the increase in circulating atypical lymphocytes, suggesting
that activated lymphocytes may contribute to liver damage. Various forms of renal
involvement have also been reported [24, 25], ranging from tubulointerstitial nephri-
tis to granulomatous necrotizing angiitis. The mortality is likely to depend in part on
the degree of renal involvement rather than hepatic involvement.

Although in earlier studies HHV-6 was thought to be the only virus that was reac-
tivated in patients with DIHS [6], it has become clear that other herpesviruses, such
as EBV, HHV-7, and CMV are also reactivated during the course of the disease [5,
26-28]. Our results of PCR analyses performed at various time points after onset
showed that various herpesviruses sequentially reactivate during the course of DIHS
in the order as demonstrated in graft-versus-host disease (GVHD) [27]: the cascade
of reactivation events initiated by EBV or HHV-6 extends, with some delay, to HHV-7
as well, and eventually to CMV, as shown in figure 2. Our clinical observations dem-
onstrated that reactivations of these herpesviruses can be detected coincident with
the onset of various clinical symptoms, such as liver abnormalities in some patients
while in other patients they occur without the evidence of overt clinical symptoms. In
order to demonstrate full cascades of reactivation events during the course of DIHS,
frequent sampling of blood at least on a weekly basis is needed, because the changes
in viral loads are so rapid. Thus, the true peak of viral loads can easily be missed on a
routine examination performed at a single time point on a routine basis.
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Fig. 2. The sequence of herpesvirus reactivation events observed in DIHS (upper) and GVHD (lower).
Modified from our previous paper [12]. VZV = Varicella zoster virus.

Diagnosis of Drug-Induced Hypersensitivity Syndrome

The diagnosis of DIHS is usually not difficult for dermatologists who are familiar with
clinical symptoms of DIHS, if a history of drug intake, particularly drugs listed in table
1, is sought in all patients presenting with fever, erythematous skin lesions predomi-
nating on the face and upper trunk, lymphoadenopathy, and other organ involve-
ment. The diagnosis, however, can be challenging for physicians who have seen such
patients before. There are a number of differential diagnostic considerations that may
usually play a greater role in atypical or very early cases: they include EBV- or CMV-
induced infectious mononucleosis (IM), measles, exfoliative erythroderma, a drug-
induced erythrodermic condition, Kawasaki syndrome, Kikuchi-Fujimoto disease,
and drug-induced pseudolymphomas. The clinical findings alone can be difficult to
differentiate from IM: IM occurs most commonly in teenagers or young adults, and
the eruption usually occurs 2-10 days after starting therapy with antibiotics which
rarely cause DIHS, while DIHS typically occurs 3 weeks to 3 months after starting
therapy with anticonvulsants in adults or elderly patients.

Although this syndrome had been recognized as a distinct disorder in the early
1960s, much of the confusion has resulted from the inconsistent and variable termi-
nology and the lack of a specific and sensitive diagnostic test. In this regard, we and
Hashimoto’s group independently demonstrated that HHV-6 can be reactivated at a
particular time point, 2-3 weeks after onset of rash in the vast majority of patients
regardless of treatment [5, 6]. Since then, a strong association between HHV-6
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Table 2. Drugs frequently causing DIHS/DRESS

- Carbamazepine + Dapsone

+ Phenytoin + Salazosulfapyridine
Phenobarbital - Allopurinol

. Zonisamide +  Minocycline

+  Mexiletine «  Abacavir!

« Lamotrigine - Nevirapine!

! These drugs cause systemic hypersensitivity reactions with some
peculiar symptoms [12].

reactivation and this syndrome has been supported by a large number of independent
groups over the years in Japan. In 2006, we, a Japanese consensus group named the
Japanese Research Committee on Severe Cutaneous Adverse Reaction established a
set of criteria for diagnosis of this syndrome (table 2) and proposed the term ‘DIHS’
[7, 8]. DIHS is currently diagnosed by using the seven criteria in Japan: diagnosis of
typical DIHS requires all seven criteria, although, in many cases, the criteria for DIHS
are not all present on any given day. Our case series diagnosed by clinical and labora-
tory findings alone have shown that HHV-6 reactivation can be detected in the vast
majority of patients who satisfy the other six criteria. The concept of ‘atypical DIHS’
can be used for patients with typical clinical presentations, in whom HHV-6 reactiva-
tion cannot be detected due to inappropriate timing of sampling or the lack of a spe-
cific test for detecting HHV-6 reactivation: the detection of HHV-6 reactivation can
be evidenced by the significant rise in HHV-6 IgG titers or HHV-6 DNA levels.

Recently, an international consensus group named RegiSCAR has proposed a
standardized scoring system for diagnosis [Kardaun et al., submitted], based on clini-
cal and biological characteristics in 117 cases prospectively enrolled from 2005 to
mid-2009. There is no fundamental difference in the clinical and laboratory findings
except for HHV-6 reactivation between this system and our criteria, although the
major concern is that, when this scoring system is used for diagnosis, the syndrome
may be overdiagnosed or underdiagnosed due to the lack of a specific diagnostic test
for HHV-6 reactivation. According to our experience, patients with clinical symp-
toms and laboratory findings consistent with those of DIHS but without the evidence
of HHV-6 reactivation have shown to exhibit a tendency toward milder disease [7].
In our case series, patients who had more than two episodes of worsening after initial
improvement, either treatment-related or -unrelated fluctuations, were more likely to
run a chronic, unremitting course, probably due to repeated reactivations of various
herpesviruses. The magnitude of HHV-6 reactivations as evidenced by the increase in
HHV-6 DNA levels is thought to reflect the severity of inflammatory responses that
occur in vivo in patients with DIHS. We recommend that HHV-6 testing be used to
confirm a clinical diagnosis rather than simply as a screening tool.
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The lymphocyte transformation test (LTT) [29] is a frequently used as a tool to
confirm a clinical diagnosis of allergic drug reaction and determine the causative
drug. We previously demonstrated that positive LTT reactions were obtained at the
recovery stage but not the acute stage in DIHS, while in SJS/TEN and other types of
drug eruptions, positive LTT reactions were only obtained when the test was per-
formed at the acute stage [30]. Our analyses performed with the use of samples at var-
ious time points after onset showed that LT T reactions became positive from 5 weeks
onward after onset in the majority of patients, regardless of whether patients were
on therapy with prednisolone or not [30]. Because this finding was only observed
in patients with DIHS, the LTT is a reliable method to define the causative drug in
DIHS when the test is performed at the right timing. Ideally, this test should be done
as soon as possible after presentation and should be repeated after 2 months. Negative
LTT reactions at the acute stage could alternatively be interpreted as suggesting a
diagnosis of DIHS.

Pathology

The histologic picture of DIHS is not diagnostic. The common pathological findings
are superficial perivascular lymphocytic infiltrates and some extravasated erythro-
cytes and eosinophils. On rare occasions, DIHS may feature a lichenoid infiltrate with
apoptotic keratinocytes, a finding frequently seen in other drug eruptions such as ery-
thema multiforme type and SJS/TEN. Full-thickness epidermal necrosis and detach-
ment can only be seen in patients with DIHS evolving into SJS/TEN. The pattern of
inflammation in DIHS involves mixed infiltration composed of CD4+ and CD8+ T
cells with hemorrhage. In our earlier study, high levels of HHV-6 genome and viral
antigens were detected in infiltrating cells in the skin lesions taken at the early stage
[5], despite the absence of HHV-6 DNA in the blood simultaneously obtained from
the same patient. These results indicate that there exist other distinct, undefined com-
partments, such as skin, liver and lymph nodes, where herpesviruses can reactivate in
sequential order independent of the blood. This may be reflected in differences in the
nature of the localized immune process taking place in the target organs of DIHS.

Pathogenesis

Activated T cells seem to play an important role in DIHS, as suggested in other severe
drug eruptions [19]. Previously, it was believed that DIHS merely represents an exag-
gerated, hyperinflammatory response with inflammation-induced viral reactivations
and subsequent organ injury [9]. According to this theory, reactivations of herpes-
viruses specifically observed in patients with DIHS are a consequence, not a cause,
of excessive activation of T cells. In this regard, we have suggested the existence of
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a more complex scenario: sequential reactivations of herpesviruses would occur far
earlier than onset probably due to protracted use of anticonvulsants, thereby causing
the generation and activation of virus-specific memory CD8+ T cells. However, recent
studies including our own have somewhat revised this theory and found that antiviral
T cells can directly influence the course of DIHS and regulatory T cells confer protec-
tive immunity in this setting. In view of the fact that the clinical symptoms of DIHS
remain dormant for prolonged periods after starting therapy with the causative drug,
there could exist some mechanisms, whereby antiviral CD8+ T cell responses can be
silenced to limit possible immunopathology before onset. If this balance mechanism
is eventually disturbed, a condition is set that leads to onset of the disease. According
to this scenario, memory T cells specific for a viral peptide presented in the context
of certain HLA-A or -B could play a central role in the pathogenesis of DIHS, and
drug antigens could serve to induce accidental activation of those virus-specific T
cells with cross-reactivity to drug antigens. Consistent with this scenario, Hung et al.
[31] provided evidence for a genetic predisposition in DIHS showing a strong asso-
ciation (100%) between allopurinol-induced DRESS and HLA-B*5801. Prospective
studies of 40 patients presenting with well-characterized DRESS by Picard et al. [32]
provide ample support for our scenario. They demonstrated that EBV, HHV-6, or
HHV-7 reactivation can be detected in 76% of patients with DRESS and that the cuta-
neous and visceral symptoms of DRESS are associated with an oligoclonal expansion
of activated memory CD8+ T cells that can specifically recognize one of viral anti-
gens derived from herpesviruses. Importantly, viral replication has been shown to be
enhanced by the causative drug, but not an irrelevant drug that has not been involved
in the occurrence of DRESS [32]. A likely interpretation of these findings, in consid-
eration of our own data, is that the cutaneous and visceral symptoms of DIHS can be
mediated by the activation and migration into the target organ of antiviral CD8+ T
cells resulting from sequential reactivation of herpesviruses.

If antiviral T cells play a central role in tissue injury, it is logical to ask by which
mechanism(s) these antiviral T cells can be silenced over a prolonged period of time
before onset. The most promising new insight into the protective mechanism(s)
comes from the work from our group investigating the role of regulatory T (Treg)
cells in patients with DIHS [19]. We have recently investigated whether Treg cell fre-
quency and function can influence the clinical manifestations and course of DIHS. In
this study, patients with TEN were also analyzed in comparison with DIHS. Dramatic
expansions of fully functional CD4+CD25+FoxP3+ Treg cells were specifically found
in the acute stage of DIHS [19]; in contrast, in TEN their capacity to migrate into
the skin and to suppress the activation of Teff cells was profoundly impaired dur-
ing the acute stage, although they are present in normal frequency in the blood.
These expanded Treg cells have been shown to inhibit drug-induced cytokine pro-
duction by Teff cells in vitro, indicating that the expanded Treg cells could serve to
inhibit activation of antiviral T cells for a prolonged period of time before onset of
DIHS, and induce sequential reactivations of herpesviruses. Our further unpublished
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observations show that the causative drug can trigger the expansion of Treg cells from
patients with DIHS. Our findings provide explanations for why the onset of DIHS is
delayed in relation to the introduction of the causative drug, and why severe epider-
mal damage cannot be detected in the skin lesions of DIHS despite activation of Teff
cells, why viral reactivations are induced, and why positive LTT reactions cannot be
detected during the acute stage. In view of their ability to induce B cell death [33], a
decrease in serum Ig levels and B cell number specifically observed during the acute
stage would be explained by expansions of functional Treg cells.

Surprisingly, the Treg cells gradually lose their original suppressing function when
contracted upon resolution of IDHS [19]. In contrast, a functional impairment of
Treg cells during the acute stage of TEN was restored upon resolution. This progres-
sive dysfunction of Treg cells specifically observed after resolution of DIHS could
be due to their exhaustion as a consequence of repeated activation of Treg cells in
response to excessive activation of Teff cells including antiviral T cells driven by a
high viral load in patients.

Complications and Long-Term Sequelae

Our series of patients and a review of the English literature have suggested the fol-
lowing features of the natural history of DIHS. Less than 10% of patients die within 1
year after onset, and autoimmune disease or production of autoantibodies occur as a
sequela of DIHS in 10% of surviving patients, regardless of whether they were treated
with systemic corticosteroids. Because they appear for several months to years after
the acute illness was resolved, it is difficult to find a link between preceding DIHS and
the subsequent autoimmune diseases unless special attention is given to a history of a
clinical illness compatible with DIHS. It should be recognized that they cannot nec-
essarily occur immediately after resolution of DIHS but rather occur after a disease-
free interval of several months to years and that there is the long prodromal period
preceding clinical onset of autoimmune diseases [34]. These autoimmune diseases
include type 1 diabetes mellitus [35-38], autoimmune thyroid disease [8, 12, 38],
sclerodermoid GVHD-like lesions [39] and lupus erythematosus [34, 40]. In a patient
who subsequently developed GVHD-like lesions, antinuclear antibody (ANA) was
negative during the course of DIHS and became detectable (1:40), coincident with the
development of alopecia: a dramatic increase in ANA (1:5,120) was eventually found
4 years after onset of DIHS, at her initial presentation to our Department because
of sclerodermoid GVHD-like lesions, indicating that the disease process of DIHS
may act as a trigger for the subsequent development of autoimmune disease [39].
Given the strong association between EBV infection and systemic lupus erythemato-
sus (SLE) [41, 42], it is likely that EBV reactivations occurring during the episode of
DIHS could profoundly influence the autoimmune sequelae of DIHS. Indeed, EBV
reactivations were confirmed on two occasions, during the episode of DIHS and at
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the time of the presentation with clinical manifestations of SLE in our reported case
[34, 40]. In addition to the role of EBV reactivations, a gradual loss of Treg function
after resolution of DIHS [19] could increase the risk of subsequently developing auto-
immune disease.

Management of Drug-Induced Hypersensitivity Syndrome

Early recognition of clinical symptoms compatible with DIHS is essential in improv-
ing patient outcomes. Because paradoxical deterioration of clinical symptoms and
laboratory findings is often seen 3-4 days after withdrawal of the causative drug,
a concern of an underlying infection may be generated; and, as a result, empirical
treatment with antibiotics or nonsteroidal anti-inflammatory drugs may be initi-
ated, which often confuse or worsen the clinical picture probably due to unexplained
cross-reactivity to these drugs. The use of those drugs should be avoided, particularly
during the acute phase.

Systemic corticosteroids is the mainstay of treatment, particularly in the earlier
stages of the disease. Rapid resolution of rashes and fever occurs within several days
after starting a moderate dose of systemic corticosteroids (prednisolone, 40-50 mg/
day). Because marked deterioration of various clinical symptoms is frequently seen
with abrupt discontinuation or rapid tapering of corticosteroids, corticosteroid dose
should be reduced gradually even upon resolution of clinical manifestation: tapering
corticosteroids more gradually over a prolonged period of time (usually 6-8 weeks)
can help to limit the severe flare-ups. One should recognize that patients with DIHS
are at greater risk of subsequently developing the wide spectrum of immune reconsti-
tution syndrome (IRS) ranging from CMV disease to autoimmune disease [8, 12, 22,
34] (table 3), and the use of systemic corticosteroids represents an important factor
that increases the risk of disease progression to full manifestations of IRS upon the
withdrawal or reductions. Indeed, HHV-6 and CMV, but not EBV, viral loads were
significantly higher in patients with DIHS receiving systemic corticosteroids com-
pared with those without corticosteroid therapy [Ishida et al., submitted]. This find-
ing indicates that the degree and duration of HHV-6 and CMV reactivations would
be greatly influenced by the use of immunosuppressive drugs. Nevertheless, this effect
of corticosteroids on viral reactivations is likely to be an unanticipated consequence
of a tapering corticosteroid dose, because our frequent monitoring of viral loads in
patient with DIHS revealed that the increase in CMV viral loads coincided with a
tapering of corticosteroid dose [43]. Given the high risk of sequelae from CMV reac-
tivation in patients with DIHS [43], the direct anti-CMV medications with a gradual
reducing dose of corticosteroids may help to avoid disease progression to full mani-
festations of IRS [22].

The use of intravenous immunoglobulin (IVIG) has so far only been assessed in
some patients; however, our trials of combining treatments, giving IVIG (0.1 g/kg per
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Table 3. Reported clinical illness consistent with IRS in HIV-
negative hosts [22]

Mycobacterium avium complex infection

Tuberculosis
Cryptococcosis!
Herpes simplex!
Herpes zoster!
Hepatitis C virus
Hepatitis B virus
CMV!

Kaposi sarcoma
Sarcoidosis
Graves’ disease
Hashimoto thyroiditis’
DIHS

! Infectious and autoimmune diseases often observed during the
course of DIHS or long after its resolution.

day for 3 days) together with systemic corticosteroids, have failed to show extra ben-
efit compared with corticosteroids alone. Because patients with moderate disease can
often recover from this syndrome by supportive care without the need of systemic
corticosteroids within 3 weeks, the use of systemic corticosteroids is not necessarily
recommended as a treatment option of DIHS. Particularly, a small dose (predniso-
lone, 10-20 mg/day) of systemic corticosteroids followed by small increments in dos-
age at short intervals should be avoided even for mild cases, because this may not be
sufficient to ameliorate clinical symptoms and may result in unnecessarily protracted
use of corticosteroids. Thus, although systemic corticosteroids have become accepted
as the gold standard treatment for DIHS, it remains to be determined whether treat-
ment with systemic corticosteroids is also beneficial from a viewpoint of disease out-
come and sequleae. Nevertheless, the benefit is greatest during the first 2-3 weeks
when treatment was given early. Likewise, there was also no significant improvement
in patients treated with corticosteroids for other important outcomes including time
to discharge, death and disability after 1 year. Our longitudinal PCR analyses of viral
loads in patients with DIHS justify the frequent monitoring of viral reactivations to
predict and improve the short-term or long-term outcome.

Conclusion

The development of an internationally standardized scoring system to clearly identify
patients with DIHS will be critical in treating those who had suffered from preventable
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morbidity and mortality. Considerations for the development of therapies that can
reduce the risk of long-term sequelae such as autoimmune disease would seem a rea-
sonable path to pursue.
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HAERRZ DGR

FEOEFT R BRM

AP ATay 4V ABREEIBRBWLIREEZ L5
Bafs L THGT 52 LPERYTH B,

&, b MRES O T EERE

FEHETF, M BEELe6(5H) : 115-118, 2012

L, BEEATERBERIICATOA FAVAFEZELEHEORATF O, FEOES 2T, A7
g4 FETHRFAONZVGEFICRBEY T 7 ) ¥ BHHFERELP IR BRFRELFET 2. 7,
PHRAER I RE T 5 BIHEI T ANOER T A, EAEBEEERFTLAT 0L FREOLFREN
WAL e 275, FLEMERE, LRE, BRELREOEELZEERYELTVWAEREIE, Blirbn
BEFHIEENL, ERPIUZTEIRE PALRAYA NV AFERCBREEFBZRITOT, X
FuA4 FEORBIZANTIIT Y, BHREOZF O/ FREIMEEIZTS.
FTHEDPRLZ DT, TOEEFHNE, T4V

Stevens Johnson #EMER:, P EHBIEEORB T, BEEEAT 041 FELSRE 2 H—%
R

Stevens-Johnson FEMRHF, HEMREBILE, EAWBBUEERER, 2704 FREF

~

FHES~THBEICAE LS Y

Frsic

EJE % 12 13 Stevens-Johnson IE 5 &
(Stevens-Johnson syndrome:SJS), FEHEMER
IEIEIE (toxic epidermal necrolysis : TEN), 3]
T 38 i fE 9 5 B (drug-induced hypersensitivity
syndrome : DIHS) 2 &¥H&F N 5. ZOHFTS]S
& TEN B\ T3 2009 FICHEFIBHY A5k S
N, BEOBRELTELERLTELEYD
%. L L, DIHS OERIZOWTIRAT O F
DFEFHORIE, FOREDAE—FREIIDNWT
FREH—S R, BEELTWA, &
ECREEEZDORREH IOV TR S,

AEOBE
ﬁ%{, SIS & TENZ—EOEREELZ LN
, BROEANLEZHIMLETH A

S]S/TEN FEo R BAICIE, ﬂ*@zﬁﬁmﬁh
175 . WE, BIEEREATOA FELE—ER
YL, BEMATREERPICATFOL FNVAHE
EEXEUEREOAT O FEMV 25T 5.
A704 FEOEFERSIIBERHICHET S
ENEFE L, BER, REHEIEHIRAL
B TOX T a4 FERBIZMILE 2 &0 RIEFE
2 PET ARSI, REFrBRECTHIRER

* Guidelines of treatment for severe drug eruptions

*1 Yoko KANO and Tetsuo SHIOHARA : T ASEELE A NE  Department of Dermatology, Kyorin University

School of Medicine, Mitaka, Japan

(B FEE) F0 BT  BHRIEESEEHHS 181-8611 RRMB=REHFHN 6-20-2)
(&35 SJS: Stevens-Johnson syndrome, TEN : toxic epidermal necrolysis, DIHS : drug-induced hypersensitiv-
ity syndrome, CMYV : cytomegalovirus, IVIG : intravenous immunoglobulin
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FE 7 14 21 28
(CeH=))

1 Stevens-Johnson SE{EEEDRFER

FEOUBA, HAECIIBEREZ EO®ELK
BErHabnb5E103, BRHEOBELZITE
¥, POV AFEZ EAT UL FEOKE
%5 %IRRT 5.

SIS 4% TEN O#EER AT U4 FEOREH
AR+ L HE LB A 3E B, RiErya7Y
v BHIEEREY e MR E R AT 5.
IZ TEN TIEFIEL S 1B OBEEOERIFH
WCKRELRFEELL-OTIECEETS.

RBE o RETLiE, BRAOEHE, i - g
B, YR &b SIS/TEN BHEOEEL 7 7
7y —rb i THEREDSD.

DIHS T~ RBEICAZTHLEA
LTABSETHERTS. A704 FEOL %
ENERHFELE RS, PR 1~2 BRIEH
-obh iS5 L, WRIEBHRICTY. B, %
B, FEEELZ COBRIFICIIRET -7 250
ZHEL, A704 FROMEED 2 VdHEEEH
Wi 5., BRPICEBERRE, b0z
FLRBEBRESICMAT, BE»S 5~7THEEIC
FUHNEESL-0THA M AT T4 VA (cy-
tomegalovirus : CMV ) BREE A LA WHEML 2 F
WL THEBEErED S, CMV OFEHILEIZIZ
TANAERRE TS,

B8 - BiR
SJS/TEN DiR# D B B3R DRILIHEDE

116

AEER BIHAE 100-40-14031

B% | XFIVTLRTYOY 1,000mg/ B

FE 7 14 21

28
€]
B2 hEMREREEDRED

TrRRABICHZ, EEMETOITREREL B
¥, BUE - BMEEOHBRFTEAETLII LD
b, BEELBIEZ AL TV IGERBIYED
HHEPEDOLNLEFITEATOA FE MR T
MAELR EZES L, BEFKLT5ITY.
7z, MAREE, BIEE, V5474 2E0RE
BHEDRE ZR/NBIZT 572012, 82 SRR
HMEOBE - Iz ZT €5, #HEEROE
Mo LYy, BURAEMITTRERRERIE
B EOMEERESRE 2V L ) IEEE
MDD,

DIHS Tid#aRII BB S E 2 HERE,
PAARATA N ABFERICL D REEL L%
FlEead. e HEE LT, BREEY
EEZVWESITTAIE, CMV BE 2 Y %
REZSELVWIHICTHIETHD, 261, &
B E TId DIHS BERIFERB L THh bR
TL2HORERBORES EMT LI EFEITFS
na

AEOER

1. SJS/TEN

SIS/TEN Tt A5 104 FEDLHRS5IIE
W, 7L FovorisldNgxyvy, ¥y
AZV RISV VR VBET, REEIR
0.5~1mg/kg/H, BT 1~2mg/kg/B THIE
T5. B REOREICE, FLBE - ERFEE - R

FEE. 66 5% 2012 FT5
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BE . JURZVOY (40~70mg/ B) |

v

BEoREOEL, USATEHNSDBHEOR
A, REER, RAEIMEAMBREE OwE, ik
BELZEOBBEEEOUEL EE2HEL T 5.
EREACSMIGERTAEATIIRATOAL BN
WABERTIODFBEL TV D, 7OV AFE,
XFNT L F=ver500~1,000mg/H% 3 H
M5 T2, PEEOHEE, LYV APE (250
mg/H)DHFEESTHEPALNLZ L HBH L.
B DSV AFRETRREITHICH O RZWEE,
FRIMEROERFE T - 2O BICHR LGS
&, BARICL D 194 7 VIITT 2 ofE
2T S, NSNVAREEROR T O FESE
DOERIEECTFFE TV F=Y Ry BET
1~2mg/kg/B) %5 L, AR LX) 2
ERFECLEYLHRT A, RiEiEME 4 OES O
EEOREICL VRET S (R, 2). 261,
BEEh, FLVE - RBEHEE, WERELZERHEHREL
T, EPELNLWVEFFMLBAITE, A7
oA FEOME, v MRESOT) L BEIRE
(intravenous immunoglobulin : IVIG) &% 4%
RFELR EEHET AY. IVIGIZ 5~20g/H,
3~5H@E1IYAI e LTHETH, i,
AF 04 FEETEROETHE L VIED Sk n
BEREMICMELRFEZFARELE LTHY .
O MBELRBFE I BEREIEE 2 ETRAFOA F
EOWEHIFRELESICLITT 2 LB TE
5.

2. DIHS

DIHS TIIEEIE 2 Ak 3 % & FIRF IS FAEREIC

Bape 66%5%

BIEEER  E A 100-40-14031

Bl3 SEAMREEERE QR

3 4 5 6 7 GE)

RALTWAEASTRELRBEYPILT ST LR
Flwv LELEREERLEZERICERO L
&, FHORECESOMERALNEZ LIIE
BT Y. B, ARERECHS, 0T -F
AE(BNR) 2 EOBERZEREZEZALTVS
BEIE, Bl b0AFOL PSRN
b, X704 FEOHHRIZTV F=YyO
WAy, FEHXIVETLFZVD
BT, 30~70mg/H (F 721 0.5~1 mg/kg/
BH)THGT 5. BHEIREOAL ST, KR
BEORE, BITTHHHERLEEERL TSR
ET 5, UWEIFEMNELT7~14 BE&EST
5, COPHEOATOAL FESHRFEWEH
BEITRLILEPEW, T2, 2704 FOAH
72 DIHS 8B W TR0 L TR
{ZePHr0T, HELEDLILERSH L, A
FOA4 FEOBEZ, BRERKOBRICEY
1~2BRZ L I25~10mg/A$20475 (E3). %
7z, BBHT, B RALRAY AV ABERLIC
L B%%, EH - BEEZEOFBRIROL
NBEZENDHAB, ZOk XTI, ML 13,
REME 1gG 2 &), WREZLITTVANAHERE
OBREMEZ ML 2275, 2704 FEIZERS
BRTHEITHHMRAEZHERTL. £ 0%E
ZOATUA FEOMIFTERIINETA. L
L, BHF R LEBL2EZBEEOREI SIS/
TEN I[CHP T 5 EHE OBIEMRE - MlEHRE LR
ERHB LB, A7of FEOERSA
FOA P75V AFRER EEBET A, 2SOV AR
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IZ, AFV 7V F=vwar500~1,000mg/H %
JHMES TS, W AREEBOATOAL P
SREEEMELTLF=V O VYEBET Img/
kg/HE#&S L, DHBWRT 5.

FoOMoEEEE LTIZIVIC #iEND 59,
EREMICIE, 5~20g/H, 3~3BM#%# 19472
VELTESTZZEDHD. 727510, BREE
iS5 28I hiE R s i, 72, M8
THPSFFEIZ SIS/TEN & DF —N—F v THREFZ
ONBHGEITHERE L2 5.

DIHS O#BH, HICHELS~7HBIZ CMV
OFEEEL R CMV JUEIE OB 2 X
D, ME-HAEEBm-BE- LHELERED
CMV BISEMRREB L EEI10E, oA VA
(> 27o¥in(900~1,800me/H) % &) =3
595, FRIE LTH Y A4 VAL CMV OHLE
MFEOBEEILE THHET S LPEESNS, %
B, HERER DIHS B THTO AT & 5 RIFHHE
L2704 FEEFFILELTASLE, CMV
FEELEAT O FEFEHTERICHRBENT
w7z

o5

Z R

SJS/TEN Tl EEH O ETHIEEICH 7
B, 1 DODEFETHRERPELNLZVESITEED
ICIROEFANEE - BIRAHE 2 oL LCH
WEED TV ZEPERENSE, BT
SIS/TEN E#EE LTI 7 U AR V5 LR
A 61, SCORTEN” % HW /Ml Ty 7 0 X
RYVESIS/TENEEREO 120X 7vavrii
BEHELTWDY, F/, EEOBEEELT
45 2 Tv» B TNF (tumor necrosis factor)-o H
E3F SIS/TEN IR L THEFELNIE W
IHELDH LY. WTNOHEFICBWTHEAS
WA SN BRZE, B 7 &0 BRIE 2SEATIC
i R A

—7J5, DIHS Tid SJS/TEN & R72: 0, D
SEAMIBBREEZEH VLS REZ BED S
BHENA&BIS L, 2704 FigRe BB LS
BEFORMBREICL YIRS B REHNEER
BELTOZ2—FY2F AP CMV BRIt
B MCEEBT A, 2, TOBRBEICTL
TIRIEZAT 5 B DIHS TIREEH 0 2 7 EEAS
ELRTWI LR, v A VAETEENEAT
MHKROBYPHBEENFIERI SN LEEZR
WUTHERATAZ LY TH .

JT4E, DIHS EfE#RIC B TREERIRERE, #
5t 1 BIBERY, TV F< b—FR, HBEERRE
% EDOHCREERISRET AEAVSHE IR
Twa, DIHS OEHFETIE, AF7F0 4 FEEkSH
EHE LT WERESE OGN 2 ) A7 L EEE
DOHCRIERBEEOTESE L V) EINZ Y X
IWHHTEERERLTHEELED TV CBLEN
H5.

RS T S R BT R MBI & (R B s
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Keyword 271 —J22-TJaly MERE, HRERCEE BERS FAETESE HLA

1 7BEIEFH

TN X ARWERO% ik, EEEHOER LTRE
TED (A4 TARERD), 50k, EYOENEE
LRBOFHEICH LT, EYOHERICE T TRV AR
BE L BWEISHELBLHIRI S (¥4 7CEIE
o COX REERIZ, BEELORBT»SE0OR
EEFWUT 2 EHTRTHY, T, BREREFN
CRETHOTHRERLRETLH LI VBB SE D
ZELHETHL, LeLITRICE, ¥4 FBRAES
NBEMER® X 51, FEYORBAEHCHE L BBk
DIISAFRIZRE & S REARORBCRET L Z 24D
o SO EEHRREREIC Lo TRETHZE
WEEBILLRT Ve T, FAEBESIEEICEW
DICEZEROBBPICZORERTFRUT A2 &M
T, WHRBIZZOBEIEDLR TR LD TRES RS
BB Th, BHREEE LS CIHELEN A 0FE
EHTH 5o

WA, X RERBHOERET L LCART
= H—BWEEINDL LHITRY, FOIBLDOWL{ O
BEEREHOBAEL Fid 5 - DIHR OB CRA &
N5 L3 ol AT, 74 7BEMEHORET
HHEEEB B LUT L AF OB M FFREEDRIE
CHEETARET T — oW TBMNT b

EEEEREDEILRFY—H—
1. EERPOEE
EZBELXLIEALNLEMEHTH A%, ROVEEL
L LT, AFA—T VA Vary VEEHRE (59,
RN REEE (TEN) B & OH) R8O i HER
(DIHS % 72 1EHSS) 2B iF b, BRI ZhENE %,
30%, 10%I2ET 5. SIS/TENIE, RESPHEDRS,
AIEL, FEEAEEREL, LELERHCBREES
v, BIEHZERLRECHREENRLZ LD 5,
SISETENE, EEEOCRLZZHE—OBHEHT, RED

R 7 R 3 B A AE T IR IR AR
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50/60 2B81E—4]

(&8

RPN 37/42 5/42 2.89E—12 | 5476 3)
B&EA 4714 4/28 (14.3%) 1% | 0.0004 16.3 5)
BEA 377 3/14 (21.4%) 3.9% 0.002 18.4 62
BARA 5/6 547420 2.35E—4 338 8)
8A 5/12 107257 8.0E-5H 25.93 9
BRE 8/31 47144 0.0021 12.17 i)
(E&D

BRIk 51/51 20/135 47624 5803 | 102
&
BBEA 24/26 6/57 2.46E—11 97.8 T
BARA| 10/36 (27.8%) 0.6% ) 530E—-12] 628 12)
BA 16/27 28/1.822 <1.0E—8 80 2)
BAFE 42/42 87202 1845 | 13)
BAx 5/5 2/206 900 13
BEA 3/3 14)
BEA 5/56 20/485 <0.001 2498 | 15)

MU SNHENCHEHT BN FTAMBIEEOREFRCLAESE

FIMERER I ERTEMO10% KM OB EES]S, Thilk
DBEETENE V), MU EHEELZE S, MK
OBEFSR L, B, AEEREE, U SHOER,
NIRRT A VADEEEMES OPDIHSTH 5. b
PENC BT AS]S/TENORESER & LTk, 7r 7Y
=, ANRTEBE Y, BAERER, vrvrovx
Vip EVMEEICE L, WAERE, SRNEE HEAR
BEERIE, MTAPAERED ENEED TV,

2. EEZIROEEFY—h—

HLA (& FBHEIFPE) Oy 4 SHPEEES
REOBRNTTHH I L2RET L7 - HFEREN
20HY, RIVICEREMNICERERSORE L HEd
LEEBEFI—I—%FT LD,

IRNF T, ANNTEY VHEBIESIS/TENE
HLA-B*1502& O B, ABOBERER", BN
EEDTVTA®, 34N, A VAV RERELT
HWE7 VT7ROBBETHRINTEL, —F, TOLY
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REHIIBEAR, BAAD, BEA® TRMERINTS
59, FHERICH o THSIS/TENDAN O BEES
LHLA-B*1502% OBEBERZRRDH O TRV, 225
A, HRAEBEARZBWTR, 2V AP USRI
SIS/TEN & HLA-B*1511 DEEFRBD S NI,
HLA-B*1511%%, HLA-B*1502% Fl—OIiEHHLA-B75
WBL, ThETIEd2AA®, BRK 1Y FAYOY
NS ¥ Y VEBRMES]S/TENAE T, kYW HLA-B7S
{283 AHLA-B*1508, HLA-B*1511, HLA-B*152104
HEIVEEINTE 2, In vitroBBLR W -HRT
i, HLA-B*150253141f8 & Ak, Zh & OHLABTS
DY TE 4 TERBEULMRE A VN EE VERER
AL, HREEETRROBEBLZITAZEFRINT
w57, HLA-B7TSOBENEERT V7 0L OFEAT
E1%UETHY, ThobOT kid, HLA-B*I502%&
OHLA-BDBRT V7 AFITBT B H vy
FHRESIS/TENFEDBRETThHAZ 2R LT
Bo —7, HAREANTRHLABSOREFRBEEIE



DT, HLAB7S% # W< ¥ ¥ v HRMESIS/TEN
OfERRERTF & LTEET 2 LERREY. HLA-BT5®
Eh, AAE BRANCBWTIIHLA-A*3I01H5 7 oS
< By HFRMES]S/TENO#EEF v~ —& LTHE
BEhTWwb, HLA-A*ZI01, EREEFRICL 2%
Tk, SIS/ TENEZBL AANEY Y FEREERESE
OB/EFI—A—E LTHRE SN DOTHHH, B
BRIEWZ &2, HRABIUHATIZHLA-AT3101
ESIS/TENOREICDHE LTV I P REEN
71':83.9)0 .

7RTY ) — VHEEESIS/TENDRETF v~ — &
LT, BA?, 7YT AP EMbT, HLA-B*5801
PHEENTVWD, BIKRTLHIETRTY )~k
REASSDBE I S HLA-B* 5801 DREZ AW B Z &
5, HLA-B*1502& %7 Y HLA-B*58011% RIERBIEH
DT x)IATEMDY, 7O - VEREEERE
BOBERFT—I—THbE W XD, HLA-B*5801 D
TRERIBHED S %L L& BBV ERKRPBEA TR
ED D\ idAy ZIhd@ {, BEMBEN 1 %LUT &
v BARA S A A THREE MK,

HIVIBRETH 2 732 ¥ Vvid, BATRIREZ BB
LCh5 6 AR ~8 % DBETHSS:RIET 5
EWbRTwaY, BABIUCEANTIRHLA-BY570IH%
To8A Y VEERMEHSSORAE & MWL H B L i &
h1=2'95 HLA-B*570] D ERBHEMIV-AECRED
HIVEBE TR, IhITOEIA, HLAB*570l DRE
ZR1BLLMEINTELY, 2, BEA BEA,
HAANIBWTE 7230 ELVEREHSSORMEE D K
(2

IHIEHNLT, 2FVT 3 FHEEEDS]S/TENIZ B
EALHEEACREESE V. A5V F 3 FHRBESIS/
TENDfEBE T & L CTIZHLA-B59/HLA-B*5901 3%ty
ENTVEH™®, HLA-BSOO HAASB X OEEAKC
BULBERAERI~2%THY, BATREEEIR
e AEWRN,

PEXY, EEEBOEETY—I—1X BEE:L2
BYZEL B Ro TVARIEPEBTCXETHA ). £
7z, CHLOBEBEFI—-A—CR—RBREENSHL LS
WAZD. TOERE LTI, BETv—y—ORER

EREFREROBETY,

B LT UMVEER RO, BEFI -1 —0RE
MEEIBVIIR I, BE (BBEEBY -7
AR) B, T, YPEYFREOERESORE
FEIBVWEVIBEN D S,

3. BRICHIFDELTFOSTREDHE

HBeAME R & BEEMET, W {0 OFEMIK
HCRET 2 BEESOBRIETFI—H—BROP-TE
Feds, FDOH L, HLA-B*15023% X HLA-B*570112>
WX, BRIOBEGETFRENEREEBOFHICEYTH
BREF POV, T NS OBRBREFSINL 72 KHR
DREERBA TR, WThORETREDEEESO
FERER RRICB C T ERRIRDSH 5 Z AR IR/,
BAMERRIC I ATy OER, BIUHME ORIE
RBOBREZTC, BE BRTETAHENVICI S
HSSHESE DO TR D 72 DICHLA-B*5701 BRI 3 H
DO TV A, RENCBWTIX, AT ¥E r8§H
HSJS/TENOFH 072012, BREDOEVRRICH L
THLA-B¥*15020E 24T T BR BT LTV
bo BT, HLA-B*IS020BAEIMAT, 7u7Y
J = VR EERE O IO 7D ITHLA-B*5801 D
BERHEBSTON TS, SOXIHIK, HEOBICEW
T, T TREEFY—P—REEESH L0200/
LERCFRHENR TV EDTH S,

T VI F R IEEREED

BnFY—h—

WHEIFREE 1, BERBITHED> OHEBT 2 HBADHE
HTH Y, bIPEOERRERESREERCE R ok
SNLHEMEH CREERS ICRVTE WV, BRI E
DEEAH LN LTIR, FWIFHEELETA2PE
H, REBREEORECHELRDD 2 MDH 5 Widft
A HERT HNEHBRERARE, BT LAY
HISREERICHT O R, BEORM, O, ik
FR, JEH ) oifE, MEORAGRCSTHND, b
ECEHEEERE LTEIBEESNZ L0, FVET
74 VBRI, AANEY Y, Fru¥IrEBRE,
BIRIEREE, oF vy a7z F M) YA ETH
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ERCEEE—RE > TVBIRRINA

B9, BWACI, flucloxacillin (AR TIRIETE SN TW
B, TEXVIIL/2 5T VB Y AREHRIN
gz AV ,
RUBREEBEEFEE T, Phase I ORBEER
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