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ORIGINAL ARTICLE

Short- and long-term outcomes of 34 patients with
drug-induced hypersensitivity syndrome in a single

institution

iYukjko Ushigomfi: MD, iYOko Kamii MD, Phl?, iTadashj Ishid§ MD, iKazuhisa Hiraharzi, MD,
and 1Tetsu0 thohari, MD, PhD
Tokyo, Japan

Background: Drug-induced hypersensitivity syndrome (DIHS)/drug reaction with eosinophilia and
systemic symptoms (DRESS) is a severe systemic hypersensitivity reaction caused by specific drugs, in
which herpesvirus reactivations and organ dysfunction occur during the course of the disease. Although
recent reports have documented the development of autoimmune disease after complete resolution of
DIHS/DRESS, relatively little is known about long-term outcomes after complete resolution of the disease.

Objective: The aim of this study was to retrospectively analyze complications and sequelae in the early and
late phases of DIHS/DRESS according to treatment.

Metbods: In all, 34 patients were classified into 2 groups: 14 patients with oral corticosteroid treatment;
and 20 with noncorticosteroid treatment. The disease time course was divided into 2 periods: the first 6
months after onset of the drug reaction (early phase); and the penod thereafter (Jate phase). Investigations
to detect the presence of viral/bacterial infectious diseases, organ dysfunctnon and autoantibodies were
performed in both early and late phases.

Results: Herpesvirus infections and pneumonia were detected in 6 and 2 patients, respectively, in the
corticosteroid treatment group in the early phase. In the noncorticosteroid treatment group, 2 patients
developed autoimmune diseases, namely lupus erythematosus and autoimmune thyroiditis. Autoantibodies
were detected in 44.4% of patients examined in the late phase of the disease.

Limitations: This study only evaluated a small number of autoantibodies.
Conclusion: The need for anti-inflammatory effects from systemic corticosteroids should be balanced with
the risk of infectious diseases and the benefits of preventing the appearance of later autoimmune

conditions in patients with DIHS/DRESS. (J Am Acad Dermatol 10.1016/j.jaad.2012.10.017.)

Key words: complication; corticosteroid; drug-induced hypersensitivity syndrome; drug reaction; drug
reaction with eosinophilia and systemic symptoms; herpesvirus; outcome; treatment; viral reactivation.

Q9

of human herpesvirus (HHV)-6."” Reactivation of

rug-induced hypersensitivity syndrome
D (DIHS)/drug reaction with eosinophilia
and systemic symptoms (DRESS) is a severe
systemic hypersensitivity reaction caused by specific
drugs such as anticonvulsants and allopurinol, and is

characterized by organ dysfunction and reactivation

other herpesvirus, such as Epstein-Barr virus (EBV)
and cytomegalovirus (CMV) may occur during the
course of this drug reaction.”® Despite the complete
recovery from DIHS/DRESS, the development
of autoimmune sequelae such as autoimmune
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thyroiditis, sclerodermoid lesions, type 1 diabetes
mellitus, and lupus erythematosus has been re-
ported.”** The long-term outcomes of DIHS/
DRESS after complete resolution of the disease are
unclear, because of a lack of long-term follow-up and
the potential development of sequelae after a
disease-free period of several months to years. In
particular, the relationship
between administration of
systemic  cornticosteroids—a
common  treatment  for
DIHS/DRESS—and long-
term outcome is not well
documented.’'* Long-term
outcomes may be influenced
by the type and duration of
treatment, herpesvirus reac-
tivation, genetic factors, and
the presence of underlying
disease. To clarify the rela-
tionship between treatment
and outcome in DIHS/
DRESS, we retrospectively
analyzed the complications
and sequelae in the early
and late phases of the disease
in relation to treatments in
patients with DIHS/DRESS
seen at our institution. This study revealed significant
differences in outcomes according to treatment for
DIHS/DRESS.

METHODS
Patients

This study was approved by the msmunonal
review board of Kyorin University School of
Medicine, Tokyo, Japan. The medical records of 40
patients who had been admitted into our hospital for
DIHS/DRESS between 1998 and 2010 were re-
viewed. All patients satisfied the diagnostic criteria
for DIHS/DRESS proposed by the Japanese Severe
Cutaneous Adverse Reaction Group,'® and the cul-
prit drug had been discontinued once the diagnosis
was suspected. Patients were excluded from further
analysis if: they were older th%m 85 years; significant

erlvine di including)

WMMMGSPWW or if

the period of observation and follow-up was less
than 1 year after the initiation of treatment in our
hospital. After the exclusion of ineligible patients
based on the exclusion criteria, 34 of the 40 patients
given the diagnosis of DIHS/DRESS were enrolled in
the study. Using the RegiSCAR scoring system

CAPSULE SUMMARY
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proposed by Kardaun et al,'® the 34 cases were
classified as either definite or probable.

Patients were classified into 2 groups according to
whether they had been treated with oral corticoste-
roids (corticosteroids, n = 14; noncorticosteroid
treatment, n = 20). No other immunosuppressive
agents had been administered. The initial oral corti-
costeroid dose was 0.6 10 1.0
mg/kg daily, after which the
dose was gradually tapered.
Most patients required more
than 8 weeks of oral cortico-
steroids to achieve complete
resolution. Patients who had
received less than 0.25 mg/
kg daily within 3 days before
hospital admission were not
included in the oral cortico-
steroid treatment group. A
total of 5 patients in the cor-
ticosteroid treatment group
had also received intravenous
immunoglobulin (IVIG) ther-
apy, with a dose of 5 g daily
administered for 3 to 5 days
on detection of herpesvirus
reactivation. In the noncorti-
costeroid treatment group, 3

) patxents had received IVIG therapy with intravenous

fluids. Two patients were given doses of 5 g daily for
3 and 5 days, respectively, and 1 patient who had

1 kidney because of previous excision of a renal

tumor was given a dose of 2.5 g daily for 3 days. The
other 17 patients were given supportive treatment

with intravenous fluids (Fig 1). Some patients had Q3[F1]

received topical corticosteroids for symptomatic re-
lief. The type of treatment selected was based on the
clinical judgment of the consulting dermatologist
rather than a predetermined treatment algorithm.
The clinical features and culprit drugs in each
group are shown in Table I. The respective mean age
was 54.5 * 19.7 and 564 * 152 years in the
corticosteroid and noncorticosteroid  treatment
groups. The type of culprit drugs and the presence
of underlying disease were not significantly different
between the 2 groups. In most patients, eruptions
started as erythematous macules that enlarged and
became confluent erythematous lesions. Mucosal
lesions were present only in 1 patient in the cortico-
steroid treatment group. Skin biopsy specimens had
been obtained from all patients and histopatholog-
ical examination revealed scattered exocytosis of
mononuclear cells in the epidermis and perivascular
lymphocytic and eosinophilic infiltration in the pap-
illary dermis in many specimens. Laboratory data
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Abbreviations used:

ATGA:  antithyroglobulin antibody

ATPOA: antithyroperoxidase antibody

CMV: cytomegalovirus

DIHS: drug-induced hypersensitivity syndrome

DRESS:  drug reaction with eosinophilia and
systemic symptoms

EBV: Epstein-Barr virus
HHV: human herpesvirus
IVIG: intravenous immunoglobulin

including leukocyte and eosinophil counts, C-reac-
tive protein, alanine aminotransferase, and serum
1gG levels in peripheral blood were obtained before
treatment and analyzed to exclude differences in
disease severity between the 2 groups; no significant
differences were observed in any of these parame-
ters between the 2 groups. The culprit drug was
confirmed using the lymphocyte transformation test.
Positive lymphocyte transformation test results were
obtained more than 1 month after the onset of the
drug reaction in most patients.

Assessment of clinical courses

The disease time course was divided into 2
periods: the first 6 months after the onset of a drug
reaction was regarded as the early phase and the
period thereafter was regarded as the late phase. The

average time period of clinical observation (from . V'
disease onset until end of follow-up) was 53 and 41

months in the oral corticosteroid and noncorticoste-

roid treatment groups, respectively. Investigationéitqf o
detect the presence of viral/bacterial infections'and
organ dysfunction attributable to DIHS/DRESS were

performed in both the early and late phases. Mild
liver dysfunction and/or erythematous rash com-
monly observed during the course of the disease
were not considered to be complications of DIHS/
DRESS. '

Detection of viral reactivation

To detect HHV-6 reactivation, patients with sus-
pected DIHS/DRESS were tested for anti-HHV-6 IgG
antibody titers by fluorescent antibody assays and/or
real-time polymerase chain reaction assays for HHV-
6 DNA loads in peripheral leukocytes, based on
TagMan technology. HHV-6 reactivation was de-
fined as a greater than 4-fold increase in anti-HHV-6
1gG antibody titers or detection of HHV-6 DNA in
leukocytes. In addition, EBV and CMV DNA loads in
peripheral leukocytes were also determined by
means of polymerase chain reaction assays, based
on TagMan technology, during the course of the

Ushigome et al 3

disease. DNA loads for herpesvirus were evaluated at
either biweekly or triweekly intervals.

Detection of antibody

The presence of autoantibodies and increases in
autoantibody levels were also evaluated in both
phases. In some patients, serum was obtained before
treatment and preserved at —80°C for measurement
of autcantibodies including antinuclear antibody,
antithyroglobulin antibody (ATGA), and antithyro-
peroxidase antibody (ATPOA), using a fluorescein-
labeled antibody for determination of antinuclear
antibody levels and radioimmunoassay for measure-
ment of ATGA and ATPOA levels. The aforemen-
tioned antibodies were selected based on
preliminary results that had shown no alterations in
the levels of rheumatoid factor, antitopoisomerase 1,
or antimitochondrial or antithyroglobulin receptor
antibodies in patients’ sera. Autoantibody levels
were measured at intervals of several months in the
majority of patients. Autoantibody levels were com-
pared with those before the initiation of treatment.

StatiSticaI' analyses
Laboratory data from the 2 treatment groups were
analyzed using Student  test. Values of Pless than .05

were taken to indicate statistical significance.

" RESULTS

. The overall mortality was 8.8%. In the corticoste-
roid treatment group, various infections such as

wﬁerpes labialis, herpes zoster, CMV diseases, and
~ pneumonia were seen in the early phase. Herpes

labialis was detected within 10 days after the onset of
DIHS/DRESS. Herpes zoster occurred in 2 patients
approximately 2 months after the onset of drug
eruptions during corticosteroid tapering, and
1 month after the cessation of corticosteroid therapy
in 1 patient. The cutaneous manifestations of herpes
zoster were mild and resolved without any compli-
cations.)” CMV diseases were noted in 1 patient,
which manifested as gastrointestinal bleeding and
skin ulcers on the back 5 weeks after the onset of
DIHS/DRESS, " followed by acute respiratory dis-
tress syndrome, resulting in death. Limbic encepha-
litis, possibly associated with HHV-6 reactivation,
occurred 3 weeks after the onset of DIHS/DRESS in
1 patient, and was complicated by syndrome of
inappropriate secretion of antidiuretic hormone."?
Some of the cases mentioned in the current study
have already been published.”®"* Most viral in-
fections, including herpes zoster, encephalitis, and
gastrointestinal bleeding, were detected when the
dose of oral corticosteroid was decreased to 25% to
67% of the initial dose. In addition, 2 cases of
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DIHS/DRESS (n=40)

Age >85v, Severe underlying disease

Unclear previous

(n=4)

(n=2}

[ Treatment in our hospital ]

{ 1

i i

Corticosteroid

(0.6-1.0 mg/keg/d)

+ IVKG
(n=5)

Corticosteroid
{0.6-1.0 mg/kg/d)
(n=9})

Supportive care
n=17)

IVIG (n=3)

[ J
!

Corticosterold
treatment
{n=14)

i ]
1

Noncorticosteroid
trestment
(n=20)

Fig 1. Patient flow diagram. Patients with drug-induced hypersensitivity syndrome (DIHS)/
drug reaction with cosinophilia and systemic symptoms (DRESS) were divided into 2 groups.
Administration of intravenous immunoglobulin (/VIG) was included in each group. Q7

Table 1. Patient characteristics

Age, Y,
Treatment group (No, of cases) mean = 8D M:F

Underlying disease (No. of cases)

Culprit drug (No. of cases)

Corticosteroid (14)

545 + 197 10:4 Arrhythmia (1), cerebral infarction
(2), colitis (1), convulsion (1),
epilepsy (3), hyperuricemia (1),
neuralgia (1), psychiatric disease

Allopurinol (1), carbamazepine (6),
dapsone (1), mexiletine (1),
phenobarbital (2), phenytoin (1),
salazosulfapyridine (2)

(2), rheumatoid arthritis (1),

vasculitis (1)
564 + 152 812 Cerebral infarction (3), convulsion
(5), encephalitis/asthma (1),

Noncorticosteroid {20)

Allopurinol (3), carbamazepine (14),
phenobarbital (1), phenytoin (2)

epilepsy (1), hyperuricemia (1),
hyperuricemia/Sjégren syndrome
(1), hyperuricemia/hepatitis
C/renal tumor (1), neuralgia (4),
psychiatric disease (3)

F, Female; M, male.

pneumonia occurred: 1 patient died of acute respi-
ratory distress syndrome secondary to Preumocystis
Jiroveci pneumonia 2.5 months after the onset of
DIHS/DRESS; and another patient with interstitial
pneumonia developed Cryptococcus pneumonia 8
months after the onset of DIHS/DRESS. In these 2
patients, infectious pneumonia was observed when
the doses of corticosteroid were reduced to 50% and
15% of the initial dose, respectively. Bacterial intra-
muscular abscess occurred in 1 patient when the
dose was decreased to 75% of the initial dose
i12] (Table ID.

In the early phase of DIHS/DRESS in the non-
corticosteroid treatment group, diffuse alopecia de-
veloped 4 months after the onset of DIHS/DRESS in

1 patient without evidence of thyroid dysfunction,
which persisted for 6 months. Another patient with
gastrointestinal bleeding caused by CMV infection
required emergency endoscopic clipping and ad-
ministration of ganciclovir with IVIG. % In contrast to
the corticosteroid treatment group, no bacterial
infections were seen in the noncorticosteroid treat-
ment group in the early phase (Fig 2). [F2]
Liver dysfunction was observed in all patients in
the early phase. Severe liver dysfunction (alanine
aminotransferase >300 IU/L) was detected in 8
patients, and in 4 of these 8 patients the corticoste-
roid was administered at the initial dose of 0.8 mg/kg
daily. The others were managed with supportive
treatment monitored by specialists. Liver dysfunction

FLA 5.1.0 DTD m YMJID8472_proof M 25 October 2012 @ 9:18 am

- 140 -

386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440



441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495

} Am Acap DERMATOL Ushigome et al 5
Vorume BB, Numper B

Table 1. Onset of complications and corticosteroid treatment doses

Corticosteroid (prednisolone)

Complication after Dose at onset of

Case No. Age, y/gender  Underlying disease Culprit drug treatment Initial dose, mg/d complication, mg/d
1 39/M Psychiatric disease  Carbamazepine HZ 40 10

2 63/M Convulsion Carbamazepine HZ 40 20

3 70/F Cerebral infarction  Phenytoin HZ 40 0

4 69/M Epilepsy Phenobarbital En 60 40

5 74/M Arrhythmia Mexiletine GB — ARDS 50 25 — 20

6 79/M Neuralgia Carbamazepine AC — PP — ARDS 50 40 — 25— 25
7 28/F Epilepsy Carbamazepine 1A 80 60

8 68/M Rheumatoid arthritis Salazosulfapyridine 1P — CP 40 15 — 6%

AC, Acute cholangitis; ARDS, acute respiratory distress syndrome; CP, Cryptococcus pneumonia; En, encephalitis; F, female; GB,
gastrointestinal bleeding; HZ, herpes zoster; /A, intramuscular abscess; /P, interstitial pneumonia; M, male; PP, Pneumocystis jiroveci
pneumonia.

*Administration of corticosteroids continued because of rheumatoid arthyritis.

Early phase Late phase l

Corticosteroid treatment
HL H.Z
® HZ
n® g
L GB ARDS
o>e
AC PP ARDS DE
>0->8 [
® 1P cp
@ —>0

Non-corticosteroid treatment

T T T T T/—
Onsetof 6m Iy 2y 3y 4y Sy
treatment

Fig 2. Complications and sequelae were classified into 2 groups in early and late phases
according to treatment. AC, Acute cholangitis; A/, alopecia; ARDS, acute respiratory distress
syndrome; A7, autoimmune thy:oidjﬁs; CP, Cryptococcus pneumonia; DE, drug eruption; £,
encephalitis; GB, gastrointestinal bleeding; HL, herpes labialis; HZ, herpes zoster; IA,
intramuscular abscess; IP, inter:}jtitiai pneumonia; LC, lung cancer; LE, lupus erythematosus;
Pn, pneumonia; PP, Preymocystis jiroveci pneumonia.

ameliorated within 80 days in most patients, with thyroiditis) developed in a patient 3 years after the
some fluctuations in the levels. No fatal sequelae onset of DIHS/DRESS managed with supportive
were noted in the current study. treatment alone. In this patient, thyroid stimulation

In the late phase of DIHS/DRESS in the non- hormone level increased 10 months after the onset of
corticosteroid treatment group, autoimmune dis- DIHS/DRESS, followed by detection of ATGA and
eases developed in some patients. Lupus ATPOA. One patient with a normal x-ray result on
erythematosus with severe lupus nephritis devel- admission died of lung cancer 2 years after the onset
oped in a patient 4 years after the onset of of DIHS/DRESS. Drug eruptions were seen in 3
DIHS/DRESS treated with IVIG alone.® A case of patients, caused by an antbiotic, an antilipemic
asymptomatic autoimmune thyroiditis (Hashimoto agent, and a cold remedy, respectively (Fig 2). The
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Table HI. Detection of autoantibodies

Detection of autoantibody

Frequency
Detected antibodics
{No. of cases)

Treatment group (No. of cases) Early phase Late phase
Corticosteroid (6) 0% (0/6) 16.7% (1/6)

ANA (1)
Noncorticosteroid (10) 20.0% (2/10) 70.0% (7/10)

ANA (2) ANA (2)

ATGA (4)

ATPOA(3)

ANA, Antinuclear antibody; ATGA, antithyroglobulin antibody:
ATPOA, antithyroperoxidase antibody.

Table IV. Herpesvirus reactivations

Viral reactivation, no. of cases

Treatment group HHV-6, HHV-6, HHV-6,

(No. of cases) EBV, CMV EBV CMYV  HHV-6
Corticosteroid (13) 3 2 4 4
Noncorticosteroid (16) 2 7 1 6

CMV, Cytomegalovirus; EBV, Epstein-Barr virus; HHV, human
herpesvirus.

lymphocyte transformation test levels were positive
in 2 of these 3 cases.

Autoantibodies were more commonly detected in
patients in the noncorticosteroid treatment group,
particularly in the late phase, with 44.4% of patients
demonstrating autoantibodies. One patient with

positive ATPOA in the corticosteroid treatment
group had a history of rheumatoid arthritis. -
Autoantibodies were present in all 3 patients who

had been treated with IVIG alone (Table III). The
respective ranges for antinuclear antibody, ATGA,
and ATPOA detected were 40-t0 320, 1.5108.1 U/L,
and 1.0 to 19.5 U/L. These autoantibody titers
remained elevated during the study period, with
some fluctuations in the levels.

Herpesvirus reactivations detected during the
course of the disease were classified into 4 groups:
HHV-6, EBV, and CMV; HHV-6 and EBV; HHV-6 and
CMV; and HHV-6 alone. Our results showed that
CMV reactivation was detected more than half of the
patients in the corticosteroid treatment group. EBV
reactivation was more frequently observed in pa-
tients in the noncorticosteroid treatment group than
in the corticosteroid treatment group (Table IV).

DISCUSSION

Little attention has been paid to the long-term
outcomes after complete recovery from DIHS/
DRESS because many difficulties are encountered

] Am Acap DermatoL
m 2012

in following up with patients who do not seek
medical care during a disease-free period after clin-
ical resolution. This study revealed long-term out-
comes obtained from a substantial number of
patients with DIHS/DRESS who were carefully fol-
lowed up by the same dermatologists in a single
institution.

The prognosis of DIHS/DRESS may be influenced
by age, genetic factors, presence of underlying
disease, viral reactivation, and type of treatment. In
particular, DIHS/DRESS appears to be worse in
elderly patients, whereas younger patients recover

more quickly. In the current study, the-2-treatment Q5

groups-were-age-matched-and laborator-data-ocb-
s»gmﬁeam—éﬁe;eaees—betwee—n-&ae—z—gmup& thus,

patient selection bias was unlikely.

Oral corticosteroids remain the mainstay treat-
ment for DIHS/DRESS,'*" and a rapid resolution of
symptoms is usually observed within several weeks
after commencement. In this study, various infec-
tions were noted in the corticosteroid treatment
group in the early phase, including herpesvirus
diseases and P firoveci pneumonia. CMVreactivation
was more commonly detected in the corticosteroid
treatment group, occurring in 53.8% examined. CMV
disease and P Jiroveci pneumonia were associated
with delayed recovery and worse outcomes. Based
on our results, most infectious diseases appeared
within 3 months after initiation of the oral cortico-
steroid. As a result, careful follow-up for at least 3
months is recommended 10 minimize the risk of

. unfavorable outcomes in patients with DIHS/DRESS.

The prolonged administration of oral corticosteroids
may be partly responsible for these infections, given
that the corticosteroid dose at 0.8 to 1.0 mg/kg daily
was relatively high and administered over a long
period, with the corticosteroid tapered over 2
months. However, considering the relatively high
doses of corticosteroid used to treat other diseases
such as collagen diseases and systemic vasculitis, it
seems unlikely that corticosteroid alone was respon-
sible for the infections in patients with DIHS/DRESS.
In fact, 1 patient with gastrointestinal bleeding and
skin ulcers caused by CMV disease had not been
treated with oral corticosteroids.'®

Alternatively, the development of infections in
DIHS/DRESS during corticosteroid treatment may be
analogous to the pathomechanisms of immune re-
constitution inflammatory syndrome.”® Diseases in
the early stage of DIHS/DRESS such as herpes zoster,
CMV infection, and P jiroveci pneumonia are similar
to the range of illnesses in patients with AIDS and
immune reconstitution inflammatory syndrome after
highly active antiretroviral therapy.”' As infectious
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diseases occurred most commonly during cortico-
steroid tapering down to 25%, the dose reduction of
corticosteroids in the setting of DIHS/DRESS might
have contributed to the appearance of these infec-
tious diseases. An awareness of these infectious
diseases during tapering will facilitate prompt inter-
ventions in patients with DIHS/DRESS.

The development of autoimmune diseases such
as lupus erythematosus® and autoimmune thyroidi-
tis, along with the presence of autoantibodies, were
observed in the noncorticosteroid treatment group in
the late phase of DIHS/DRESS. Our previous article
reported a patient who developed sclerodermoid
graft-versus-host disease—like lesions treated with
oral corticosteroids and low-dose IVIG in another
hospital.” However, surprisingly, no cases of auto-
immune disease were seen in the corticosteroid
treatment group in the current study, and the ap-
pearance of autoantibodies was uncommon. It has
been shown that IVIG compensates for the de-
creased immunoglobulin concentration, provides
anti-inflammatory effects, and regulates the immune
response in autoimmune diseases. However, accord-
ing to Joly et al,** IVIG in patients with DIHS/DRESS
can result in severe adverse events, which may
require systemic corticosteroid therapy. In the cur-
rent study, autoantibodies were detected in all 3
patients treated with IVIG. As only a small number of
patients were enrolled in this study, it is difficult to

determine the role of IVIG in the management of =

DIHS/DRESS. Further studies on treatment outcomes ;
and long-term follow-up are thus needed ina largéi' P '
patient population. Clearly, further work needsto'be

done regarding the link between the onset: of
DIHS/DRESS and the occurrence of cancer. =

It is unclear why autoimmune diseases develop in
the noncorticosteroid treatment group in DIHS/
DRESS. We have already reported that regulatory T
cells were expanded in the acute stage. ‘with normal
functions, whereas regulatory T cells were function-
ally impaired in the resolution stage in patients with
DIHS/DRESS.?® These regulatory T cells most likely
increased the susceptibility of “patients with
DIHS/DRESS to autoimmune diseases. However,
autoimmune reactions could not be detected in all
patients with DIHS/DRESS. Impa:red regulatory
T-cell function might thus contribute partially to the
development of autoimmune”diseases, but other
pathomechanisms might also be responsible for the
appearance of autoimmune reactions. On the other
hand, we speculate that this may be linked to the
EBV reactivation, because EBV shows a unique
characteristic infection pattern of B cells. EBV infec-
tion might be a continuous source of chronic im-
mune stimulation.?" In fact, EBV has been implicated

Ushigome etal 7

in the development of autoimmune diseases, such as
lupus erythematosus and multiple sclerosis.?>? In
the current study, EBV reactivation was more fre-
quently detected in patients in the noncorticosteroid
treatment group, with 56.3% of patients examined.
This frequency was much higher than that in patients
in the corticosteroid treatment group. In this regard,
we have detected that viral loads of EBV are lower in
the corticosteroid treatment group than in the non-
corticosteroid treatment group, whereas viral loads
of HHV-6 and CMV are hlgher in the corticosteroid
treatment group than in the noncorticosteroid group
(in preparation by Ishida). These findings may indi-
cate that the pattern of viral reactivations enhanced
by systemic comcostero:ds would differ according to
the virus.

Although only anted information could be ob-
tained concernin detection of autoantibodies,
the frequency of the detection for autoimmune
thyroid antibodies was markedly higher in the non-
comcostermd treatment group than in the cortico-
steroid treatment group. Considering that EBV
antigens. were found in target organs in multiple
sclerosis,”” the thyroid gland might be one of the
target organs in this setting.

Our findings suggest that patients with DIHS/
DRESS hould be monitored for the development of

»autoxmmune disease including laboratory examina-
~ tion of autoantibodies, despite clinical symptoms.

The beneficial effects of oral corticosteroids in the

suppression of inflammation and prevention of au-
‘toimmune disease need to be counterbalanced
- against the risk of infection.
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Hypersensitivity Syndrome Treated with Corticosteroids
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Osteonecrosis of the femoral head (OFH) is a progressive,
debilitating disease that commonly leads to destruction
of the hip joint. Most patients with OFH require surgery
within a few years of onset (1). It has been shown that a
variety of collagen diseases, such as systemic lupus ery-
thematosus (SLE) and systemic vasculitis, are involved in
the occurrence of non-traumatic OFH (2-5). Numerous
reports have documented OFH after oral corticosteroid
treatment. However, it is uncertain if corticosteroid treat-
ment alone or in combination with other factors leads to
the occurrence of OFH. Drug-induced hypersensitivity
syndrome/drug reaction with eosinophilia and systemic
symptoms (DIHS/DRESS) is a severe drug reaction with
multiple organ involvement (6, 7). Oral corticosteroid is the
first-line treatment for DIHS/DRESS. Recurrence is fre-
quently observed during the course of the disease and may
require long-term administration of oral corticosteroids
(7-9). We report here a case of OFH after prolonged oral
corticosteroid therapy for dapsone-induced DIHS/DRESS
in a young adult with Henoch-Schonlein purpura.

CASE REPORT

A 26-year-old man presented with a 3-year history of recurrent
purpuric lesions on the legs. On examination, palpable purpuric
lesions were observed on both legs. Histological findings revealed
lymphocytes, neutrophils with nuclear debris and red blood cells
around the vessels in the upper dermis, which were compatible
with a histological diagnosis of leukocytoclastic vasculitis. Direct
immunofluorescence demonstrated IgA deposition on the capil-
laries in the upper dermis. Anti-nuclear antibody was negative.
A diagnosis of Henoch-Schéonlein purpura (HSP) was made and
dapsone at 75 mg daily was initiated, resulting in resolution
of the purpuric lesions. Twenty-six days after the initiation of
dapsone, the patient developed a fever, generalized erythematous
skin rashes and lymphadenopathy. Laboratory findings showed
leukocytosis with eosinophilia and liver dysfunction. Anti-human
herpesvirus 6 (HHV-6) IgG antibody titres increased from
10-fold to 320-fold in fluorescent antibody tests. The result of
lymphocyte transformation test (LTT) for dapsone was positive,
Based on these findings, a diagnosis of DIHS/DRESS due to
dapsone was made and oral prednisolone at 40 mg daily was
started. This regimen was continued for a total of 21 days, as
the erythematous skin rashes on the trunk and liver dysfunction
recurred on the 14" day of treatment, followed by 30 mg daily
for 3 weeks and 25 mg daily for 2 weeks, culminating in a total
of 5 months of corticosteroid use. The erythematous skin rashes
appeared during the tapering stage of oral prednisolone, New
purpuric lesions were observed on the legs 4 months after the
cessation of corticosteroid, which resolved with leg rest alone.
Ten months after the withdrawal of corticosteroid, the patient
experienced bilateral hip joint pain in the absence of trauma (Fig.
1). An X-ray revealed necrosis of the femoral heads (Fig. 2). In
order to receive a surgical operation near his family home, the
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Fig. 1. Clinical course of the patient’s conditions. W: weeks after the first
visit; M: months after the first visit.

Osteonecrosis the femoral hesd

patient was transferred to another hospital. Magnetic resonance
imaging (MRI) of the femoral heads revealed non-traumatic OFH.

DISCUSSION

Although the pathomechanism of OFH remains unclear,
a segment of bone tissue death resulting from the inter-
ruption of blood supply to the bone is considered to
be responsible for the occurrence of OFH (10). Unlike

Fig. 2. Osteonecrosis presenting as rough surface of the femoral head.
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other adverse effects of corticosteroids, osteonecrosis is
irreversible and can be extensive. As the condition most
commonly affects male adults in the third and fourth
decades of life, the establishment of preventive stra-
tegies is required (11). A variety of systemic diseases
and conditions are associated with non-traumatic OFH,
including collagen diseases such as SLE, antiphospho-
lipid syndrome and systemic vasculitis, in addition
to alcoholism, pregnancy, renal transplantation and
corticosteroid treatment (1-5).

HSP is a systemic leukocytoclastic vasculitis charac-
terized by cutaneous, articular, gastrointestinal and renal
involvement. HSP is generally benign and self-limiting
in most cases; however, adult HSP may lead to seque-
lae, such as myocardial ischaemia and infarction, and
bowel ischaemia (12, 13). As OFH has been observed in
patients with systemic vasculitis (4), it is likely that the
underlying vasculitis in our patient contributed to the
development of OFH. The relapse of purpuric lesions on
the legs prior to the occurrence of OFH in this patient
supports this notion and suggests that regional vasculitis
may be a causative factor for bone destruction. The risk
of OFH may increase in patients with HSP treated with
corticosteroids.

DIHS/DRESS is a severe systemic hypersensiti-
vity reaction caused by specific drugs such as anticon-
vulsants, allopurinol and dapsone, and involves the
reactivation of HHV-6 (6-9). The association between
DIHS/DRESS and osteonecrosis has not been reported.
In addition, HHV-6 reactivations have not been linked
to osteonecrosis.

Oral corticosteroid is the mainstay of treatment for
DIHS/DRESS (7-9), and can result in rapid resolution
of symptoms within a week after commencement.
However, symptom recurrence commonly occurs, thus
requiring a longer course of oral corticosteroids, as was
noted in our case during the course of the disease.

Studies indicate that corticosteroid therapy is the most
common non-traumatic cause of OFH although no data
can establish a direct relationship (10). Among OFH pa-
tients <40 years, corticosteroid use is the most prominent
potential causative agent. The timing of the occurrence of
corticosteroid-induced OFH is commonly within several
months after corticosteroid administration. Nagasawa et
al. (8) have documented that high-dose corticosteroids,
>40 mg daily, and pulse therapy could be significant risk
factors for OFH in patients with SLE. Inoue et al. (9) have
reported that a mean daily dose >25 mg was responsible
for the subsequent development of OFH in patients after
transplantation. In our patient, the cumulative dose of
corticosteroid was 3,446 mg at the end of the 5-month
period and the mean daily dose was 21.3 mg.
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Human Herpesvirus 6 R
induced Hypersensitivit
Validation Score

eactivation in Drug-
y Syndrome and DRESS

To the Editor:

We read with great interest the article entitled, “The
DRESS Syndrome: A Literature Review” by Cacoub et al.'
The authors classified 172 cases reported as drug reaction
with eosinophilia and systemic symptoms (DRESS) syn-
drome in the literature by using the RegiSCAR scoring
system.? They concluded that the vast majority of cases
could be defined as “probable/definite” DRESS cases.
Among various terms to refer to this syndrome, the criteria
for drug-induced hypersensitivity syndrome (DIHS) pro-
posed by a Japanese severe cutaneous adverse reaction
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Labor, and Welfare of Japan (to TS) and the Ministry of Education,
Culture, Sports, Science and Technology of Japan (to TS and to YK).
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group includes human herpesvirus 6 (HHV-6) reactivation,”
different from that for DRESS reported by Bocquet et al.*
Considering that HHV-6 reactivation is rarely detected in
patients who develop a milder form of the syndrome, the
detection of HHV-6 reactivation is an important marker for
the diagnosis of DIHS.

Although the authors noted the detection of HHV-6 in
this review, the measurement of HHV-6 reactivation was
performed in less than half of the cases. Based upon these
results, the association between probable/definite DRESS
and HHV-6 reactivation remains uncertain. Because the
results of this study are dependent on the literature review
and are thus subjected to interpretation, this analysis of
HHV-6 has considerable limitations.

To clarify the association between DRESS validation
score and HHV-6 DNA loads in DIHS, we analyzed 30
definite DIHS patients (16 male, 14 female, age range 24-81
years, mean age 55.5 = 17.4 years) who were treated in our
hospital between 1998 and 2010. In these patients, HHV-6
DNA loads in leukocytes were measured every 2-3 weeks
after admission. In addition, cytomegalovirus reactivations
also were evaluated because fatal complications often re-
sulted from cytomegalovirus infection in this setting.” Our

Probable
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Figure 1

Association between human herpesvirus 6 (HHV-6) DNA loads and cytomeg-

alovirus reactivation in drug-induced hypersensitivity syndrome and drug reaction with
eosinophilia and systemic symptoms (DRESS) validation score. HHV-6 DNA and cyto-
megalovirus DNA in 10° leukocytes were measured by using real-time polymerase chain
reaction assay. Final score 4-5 = probable case; final score > 5 = definite case.

® = HHV-6 DNA and cytomegalovirus DNA were detected; O = HHV-6 DNA alone
was detected; * = the second time evaluation of cytomegalovirus DNA was not carried out

because of sudden death.

0002-9343/$ -see front matter © 2012 Elsevier Inc. All rights reserved.
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results showed that definite DIHS was consistent with prob-
able/definite DRESS; there was no significant correlation
between HHV-6 DNA load and DRESS validation score;
cytomegalovirus reactivation was observed markedly in the
definite DRESS patients (Figure 1).

In conclusion, the DRESS validation score is a useful
tool for diagnosis of DIHS/DRESS when the evaluation of
HHV-6 is unavailable in clinical practice.
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Abstract
Drug-induced hypersensitivity syndrome (DIHS), also referred to as drug reaction with eosinophilia
with systemic symptoms, is a life-threatening multiorgan system reaction caused by a limited num-
ber of drugs such as anticonvulsants. This syndrome is characterized by fever, rash, lymphadenopa-
thy, hepatitis, and leukocytosis with eosinophilia. DIHS has several unique features that include the
delayed onset, paradoxical deterioration of clinical symptoms after withdrawal of the causative drug
and unexplained cross-reactivity to multiple drugs with different structures. Because of these fea-
tures and a lack of awareness of this syndrome, DIHS is undoubtedly underdiagnosed in many coun-
tries despite its worldwide distribution. The clinical variability in the presentation and course of
clinical symptoms of DIHS could now be interpreted as an indication that several herpesviruses reac-
tivate in a sequential manner independently in the different organs. Dramatic expansions of func-
tional regulatory T (Treg) cells observed in the acute stage would serve to induce such sequential
reactivations of herpesviruses while a gradual loss of Treg function occurring after resolution of DIHS
could increase the risk of subsequently developing autoimmune disease. Although systemic corti-
costeroids are the mainstay of treatment, it remains to be determined whether this treatment is
beneficial from a viewpoint of disease outcome and sequelae.

Copyright © 2012 S. Karger AG, Basel

Essentials in a Nutshell

o Drug-induced hypersensitivity syndrome (DIHS) is also referred to as drug
reaction with eosinophilia with systemic symptoms (DRESS)

« DIHS is a rare, but probably underdiagnosed adverse drug eruption with an
estimated incidence of 10 per million person-years

« DIHS is a severe life-threatening multi-organ system reaction caused by a limited
number of drugs the most frequent of which are anticonvulsants
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« DIHS is characterized by fever, rash, lymphadenopathy, hepatitis, and
leukocytosis with eosinophilia

« The pathogenesis involves the reactivation of herpesviruses (HHV-6, HHV-7,
Epstein-Barr virus — EBV, cytomegalovirus - CMV), an oligoclonal expansion
of activated memory CD8+ T cells that can specifically recognize herpesvirus
antigens, and an expansion of Treg cells

Introduction

Severe drug eruptions encompass several distinct clinical entities, the most serious
being toxic epidermal necrolysis (TEN). TEN and DIHS represent the opposite ends
of a spectrum of severe drug eruptions: the two diseases differ in clinical presentation
as well as histological findings, prognosis and pathomechanisms, although the same
drugs can often cause these diseases. Although the incidence of DIHS was considered
to be less than that of TEN and Stevens-Johnson syndrome (§]S), whose incidence
ranges from 0.4 to 1.2 and 1.2 to 6 per million person-years, respectively [1], its inci-
dence continues to increase worldwide probably due to better recognition of this syn-
drome by doctors or improved population-based surveillance.

The first description of this syndrome is generally credited to Meritt and Putnam,
who in 1938 described the toxic symptoms caused by therapy with phenytoin and
noted that the symptoms could be divided into two cutaneous reactions: the first
one being a mild morbilliform eruption that healed when phenytoin was withdrawn
without relapses, and the other being a severe exfoliative dermatitis with fever and
eosinophilia [2]. By the time Chaiken et al. [3] described the systemic implications
of the second, the link with lymphadenopathy and multivisceral involvement such
as hepatitis was established. Since then, there had been many case reports describing
similar symptoms induced by relatively long-term therapy with various anticonvul-
sants, under several different names including phenytoin hypersensitivity syndrome,
based on names referring to the causative drug. Bocquet et al. [4] proposed the term
‘drug reaction with eosinophilia and systemic symptoms (DRESS)’ for this disorder
to distinguish it from other severe drug eruptions. This syndrome was independently
recognized as a new and distinct disorder in the late 1990s by us [5] and Hashimoto’s
group [6]: our reports describing an intimate relationship between the development
of this disorder and reactivation of HHV-6 rekindled interest in the disorder in Japan
[5, 6]. The clinical features, as the syndrome in its florid form is currently recognized,
were outlined in 2006 by a Japanese consensus group by the aid of a nationwide sur-
vey in Japan [7-9]. Although there has been much debate about the criteria and con-
siderable confusion about the name of this syndrome [7, 8, 10, 11], the clinical and
histological findings reported under the name of DRESS are not significantly different
from those reported under the name of DIHS. This review examines the laboratory
and key clinical aspects of DIHS. Particular focus is given to the role of herpesviruses
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in view of its recent inclusion in the diagnostic criteria for DIHS. Since this syndrome
was last reviewed in 2007 [12], considerably more data have become available on both
the immune responses involved and the long-term sequelae of the disease.

Epidemiology

DIHS is now diagnosed earlier in its clinical course than it was in the past thanks to
the diagnostic criteria. According to the previous study reported by Gennis et al. [13],
the incidence of DIHS is estimated to be between 1 in 1,000 and 1 in 10,000 exposures
to phenytoin. However, the frequency of DIHS could be increasing, because milder
forms of the disease are being recognized. The most recent and careful population-
based studies in Japan report an incidence of 10 per million person-years. In Japan
and EU, the incidence increases steadily with advancing age. Incidence rose sharply
from 5 per million during the time between 1991 and 2000 to 10 per million between
2001 and 2009. Although DIHS has been believed to have no age and sex predilec-
tion, women are about 1.3 times more likely to be affected than are men [Kaudaun,
unpubl. data] as demonstrated in patients with SJS and TEN. Our series of this syn-
drome showed no increased incidence of a personal or family history of atopy and
drug eruptions. About half of the patients have had a flu-like illness within the previ-
ous 4 weeks, suggesting viral infections as possible triggers for this syndrome.

Clinical Findings

The disease usually starts abruptly with cutaneous lesions or fever. In some cases,
there may be a prodrome with upper airway infection. The cutaneous lesions are ery-
thematous papules and patchy erythematous macules, which may be pruritic and can
become confluent. The individual lesions are often with hemorrhage and symmetri-
cally distributed on the face, trunk and extremities. Fever usually precedes the rash
by 1-2 days and temperature ranges from 38 to 40°C with spikes that may generate
concern regarding an underlying infection. The most characteristic cutaneous lesions
during the eariest phase of the disease are periorbital and facial edema with pinhead-
sized pustules [14], simulating acute generalized exanthematous pustulosis (AGEP).
Usually, patients develop these clinical symptoms more than 3 weeks after starting
therapy with a limited number of drugs, as shown in table 1. A dramatic deterioration
of clinical symptoms often occurs 3-4 days after withdrawal of the causative drug
(fig. 1), making the diagnosis of drug eruptions most difficult. The palms and soles
are usually spared, but can occasionally show a few lesions. When the causative drug
continues to be given after this syndrome has developed, the eruptions often general-
ize into severe exfoliative dermatitis or erythroderma. Blisters are occasionally pres-
ent but mainly limited to the wrists and probably related to dermal edema. Follicular
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Fig. 1. The patient’s clinical symptoms on the initial presentation (a) and 4 days after her initial pre-
sentation (b). A dramatic deterioration of the clinical symptoms is observed in association with an
increase in body temperature despite withdrawal of the causative drug.

Table 1. Diagnostic criteria for DIHS established by a Japanese consensus group [7]

Maculopapular rash developing >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/I)!

Leukocyte abnormalities (at least one present)

a Leukocytosis (>11 x 10%/1)

b Atypical lymphocytosis (>5%)

¢ Eosinophilia (>1.5 x 10%/1)

6 Lymphadenopathy

7 HHV-6 reactivation

v bW N -

The diagnosis is confirmed by the presence of the seven criteria above (typical DIHS) or of five of
the seven (atypical DIHS).
! This can be replaced by other organ involvement, such as renal involvement.

accentuation of the erythematous papules is a characteristic finding of DIHS [15].
Mucosal surfaces show a few lesions, particularly lips and oral mucous membranes,
more frequently than generally thought, although much less severe and hemorrhagic
than SJS/TEN.

Tender lymphadenopathy can be found in >70% of patients early in the course of
the illness, predominantly affecting the cervical, axillary, or inguinal nodes. Bilateral
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swelling of the salivary glands with severe xerostomia can be frequently seen early in
the course, suggesting that mumps virus may be reactivated before onset of this syn-
drome. Some patients may often complain of oral dryness which makes swallowing
of dry food difficult.

Two or more internal organs are involved in many patients with DIHS. Most fre-
quently involved organs are liver (70%) [12, 16-18], kidney (11%) [8, 12, 17, 18], and
lung [18]. If hepatitis is present, it is usually anicteric [8]. Hepatomegaly accompa-
nied by splenomegaly is a common finding. Which organs are prefentially involved
is likely to be determined in part by the drug used: hepatitis is often observed in
phenytoin-, minocycline-, or dapsone-induced DIHS [8, 17, 18], and kidney involve-
ment is frequently seen in allopurinol-induced DIHS [12, 18]. Thus, various organ
involvement emerges after an undefined period of critical illness of days to weeks:
resolution of symptoms in one organ may be often followed by a stepwise develop-
ment of other organ failures, despite withdrawal of the causative drugs. Such clinical
variability in the presentation and course of clinical symptoms allows for a delay in
diagnosis which may arouse suspicion of infection in doctors of first contact who
may not have seen patients with DIHS. As a result, unnecessary empirical antibiotic
therapy which could increase the risk of developing additional drug rashes may be
started. Indeed, patients with DIHS often show unexplained cross-reactivity to mul-
tiple drugs with different structures, including those used after onset of symptoms. In
some patients, to make matters worse, the fever often persists even for weeks despite
discontinuation of the causative drug.

Overlap with Other Severe Drug Eruptions

Clinical and histologic observations support the view that DIHS and SJS/TEN are
opposite clinical poles of a continuous spectrum of severe drug eruptions: a particu-
lar, predilection for mucosal surfaces is typically seen in SJS/TEN, but not in DIHS.
More than 30% of patients with DIHS, however, also possess mucous membrane
lesions, although less than those in SJS/TEN. Thus, there is considerable overlap
in the clinical manifestations of both conditions. Indeed, some of our patients with
DIHS had concurrent or sequential development of SJS-like mucosal and cutaneous
lesions. Most of them initially presented with clinical features typical of DIHS but
went on to develop S]S-like mucosal and cutaneous lesions: these patients initially
present with both clinical and immunologic findings, including HHV-6 reactiva-
tion, consistent with a diagnosis of DIHS, but whose subsequent clinical pattern has
evolved to become more typical of SJS/TEN. As we have recently demonstrated [19],
both conditions are mediated by activated effector T (Teff) cells that can recognize
drug antigen, but expansions of functional regulatory T cells are only observed in
the setting of DIHS: this expansion has a proven causal relationship with the clinical
symptoms and viral reactivations observed in DIHS. Thus, although the skin lesions
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