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Abstract

Drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome is
a rare, potentially life-threatening, delayed, drug-induced hypersensitivity reac-
tion. Immediate withdrawal of the culprit drug and administration of systemic
corticosteroids is the most widely accepted treatment. However, it is difficult to
manage patients with DRESS syndrome who are not responsive to systemic ster-
oids. We studied the efficacy of intravenous immunoglobulins (IVIGs) in patients
with DRESS syndrome unresponsive to systemic steroids. We retrospectively
reviewed patients with DRESS syndrome who received IVIG in addition to sys-
temic steroids during 2012-2017 and compared the clinical features and course
of DRESS syndrome, before and after IVIG treatment. Eighteen DRESS patients
(9 men) were included. The most frequent offending drugs were dapsone in five
patients, followed by vancomycin in three patients, and carbamazepine in three
patients. Rash, fever, lymphadenopathy, atypical lymphocytes, and hepatic in-
volvement were common clinical findings. IVIG treatment was added within a
median time of 7 days from the commencement of systemic steroid therapy. After
IVIG treatment (total dosage: 1-2 g/kg), the fever resolved within a median time
of 1 day (range, 0-3) and liver enzymes improved substantially within a median
time of 13 days (range, 0-27). No severe adverse reactions related to IVIG therapy
were observed in this study; however, there was one case of mortality. The addi-
tion of IVIG in DRESS syndrome in cases refractory to systemic steroid treatment
may be helpful in hastening recovery. However, comparative studies using a pla-
cebo group are needed.

Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?

Drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome is a
severe delayed drug reaction. The main treatment is administration of systemic
steroids. However, treatment of steroid hyporesponsive adults is unclear.
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INTRODUCTION

Drug reaction with eosinophilia and systemic symptoms
(DRESS) syndrome is a rare, potentially life-threatening,
delayed, drug-induced hypersensitivity reaction." Clinical
manifestations include skin eruptions, fever, malaise,
lymphadenopathy, hepatic dysfunction, renal impair-
ment, and pneumonitis.'

The reactivation of herpesviruses has also been shown
to play a role in the pathogenesis of DRESS syndrome,
especially the human herpesvirus.” Unlike other drug
allergies, its clinical course is characterized by relapses
or flares despite withdrawal of the culprit drug.! Prompt
withdrawal of the culprit drug is the mainstay of treat-
ment for DRESS syndrome.' In addition, most patients
have visceral organ involvement and are treated with cor-
ticosteroids.! However, the current treatment for steroid
hyporesponsive DRESS syndrome has not been evaluated
in randomized trials.’

Pediatric case reports have demonstrated the beneficial
effects of intravenous immunoglobulin (IVIG) treatment
for steroid-resistant DRESS syndrome.*® Marcus et al.
reported nine pediatric cases of severe DRESS syndrome
that were treated successfully with IVIG in addition to sys-
temic corticosteroids, with mild side effects, such as tran-
sient hyponatremia and transient fever.®

Some adult patients with DRESS syndrome have also
been administered IVIG in addition to systemic cortico-
steroids for steroid hyporesponsive DRESS syndrome.>>"
However, IVIG treatment in adults with DRESS syndrome
is controversial; in a study of six patients with DRESS syn-
drome treated with IVIG, five experienced severe adverse
effects.’

The aim of the present study was to describe a series
of adult patients who were diagnosed with DRESS syn-
drome, hyporesponsive to systemic steroids, and success-
fully treated with IVIG.

ASCPT

WHAT QUESTION DID THIS STUDY ADDRESS?

We studied the efficacy of intravenous immunoglobulins (IVIGs) in patients with
DRESS syndrome unresponsive to systemic steroids.

WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?

We describe cases of adults with steroid hyporesponsive DRESS syndrome who
were successfully treated with add-on IVIG therapy with systemic steroids with
minimal side effects.

HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR
TRANSLATIONAL SCIENCE?

Our results show the benefits of IVIG add-on treatment with systemic steroids in
steroid hyporesponsive DRESS syndrome, and suggest pretreatment medication
may result in fewer side effects.

METHODS
Patients

This was a retrospective study of all adult patients with
DRESS syndrome admitted to Chonnam National
University Hospital from January 2012 to December 2017,
who were administered IVIG in addition to systemic corti-
costeroids after withdrawal of the culprit drug. The study
protocol was approved by the institutional review boards
of Chonnam National University College of Medicine
(CNUH-2017-134). The requirement for informed consent
was waived due to the retrospective nature of the study.

Diagnostic criteria for DRESS syndrome

The diagnosis of DRESS syndrome was based on
the Registry of Severe Cutaneous Adverse Reaction
(RegiSCAR) score.” The RegiSCAR score system re-
quires that patients fulfill at least three of the following
seven criteria: skin rash, fever, enlarged lymph nodes,
internal organ involvement, lymphocytosis or lymphocy-
topenia, eosinophilia, and thrornbocytopenia.10 Based on
the RegiSCAR scores, patients were classified as follows:
those who fulfilled less than two criteria were excluded,
those who fulfilled two to three criteria were possible
cases, those who fulfilled four to five criteria were prob-
able cases, and those who fulfilled greater than five crite-
ria were definite cases.

Laboratory data and imaging study
Complete blood cell counts with differential counts;

presence of atypical lymphocytosis on peripheral blood
smears (PBS); C-reactive protein (CRP) levels; erythrocyte
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sedimentation rates (ESR); liver function parameters like
aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), and total bilirubin; renal function param-
eters, including blood urea, nitrogen, and creatinine; and
coagulation profiles including D-dimer, fibrin degradation
product (FDP), lactate dehydrogenase (LDH), and ferritin
levels were collected. Serological tests for autoimmune
antibodies and viral antibodies, such as cytomegalovi-
rus, Epstein-Barr virus, and HIV were performed to ex-
clude the potential for underlying diseases. Serum human
herpesvirus-6 (HHV-6) DNA was assayed by polymerase
chain reaction, because its reactivation may play a role in
DRESS syndrome.”

In addition to physical examinations and laboratory
tests to determine the involvement of enlarged lymph
nodes and internal organs, computed tomography (CT)
images of the chest, abdomen, and neck were collected.

Identification of culprit drugs

Two physicians reviewed the medication histories using
Naranjo’s scale to identify the culprit drugs,'’ which
were classified as possible, probable, or certain to induce
DRESS syndrome.

Statistical analyses

Statistical analyses were performed using SPSS version
20.0 (IBM Corp.). Continuous data are presented as me-
dian (range) and categorical data are presented as abso-
lute and relative frequencies. Wilcoxon signed-rank test
was used to compare two related samples regarding thera-
peutic effects before and after IVIG injection. Statistical
significance was set at p < 0.05.

RESULTS

Clinical manifestations of the study
subjects

Eighteen patients were included in this study: nine men
and nine women. The median age at presentation was
54 years (range, 18-83). The clinical presentations and
laboratory findings are summarized in Table S1. The me-
dian RegiSCAR score was 7 (range, 4-9). Seventeen (94%)
subjects were classified as having definite and one (6%) as
having probable DRESS syndrome.

All patients presented with fever (median 38.8°C)
and maculopapular rash. Four patients had oral mu-
cosal involvement. Sixteen patients presented with

lymphadenopathy, most commonly in the axillary area.
Six patients had facial edema.

Offending drugs

Patients were exposed to different potential culprit drugs,
including dapsone (5), carbamazepine (3), vancomycin
(3), and others (Table S1). The median Naranjo scale score
for the evaluation of causality was four (range, 2-8). The
median time between drug exposure and symptom onset
was 28 days (range, 8-92).

Laboratory and radiologic findings

Fifteen patients had peripheral eosinophilia, and
atypical lymphocytosis on PBS was marked in 14 pa-
tients (Table S1). No patient lacked both peripheral
eosinophilia and atypical lymphocytes in the PBS si-
multaneously. Four patients showed renal function ab-
normalities. All patients had elevated liver enzymes, and
half had hyperbilirubinemia. Patients showed increased
inflammatory indicators, such as ESR (7), CRP (18), FDP
(17), and D-dimer (17). All patients had elevated LDH,
and all but one had elevated ferritin. Of the 17 patients
tested for HHV-6 infection, three tested positive. Many
patients had abnormal chest and abdomen CT findings:
hepatomegaly (1), hepatosplenomegaly (2), splenic in-
farction (3), pleural effusion (4), pericardial effusion (1),
and splenomegaly (2).

Hospital course and response to
IVIG treatment

All 18 patients were administered IVIG as add-on therapy
to systemic steroid treatment. Their hospital course and
response to DRESS syndrome are summarized in Table 1
and Figure 1. Withdrawal of the culprit drug was initi-
ated as soon as the diagnosis was made by an allergist for
all but one patient (no. 18), who had vancomycin-loaded
bone cement; we recommended removal because the pos-
sible culprit drug was vancomycin. However, she refused
surgery, her DRESS syndrome worsened despite intensive
treatment, and she subsequently died. All patients had
severe disease and were initially treated with systemic
corticosteroids (dose range 1.0 mg-2.0 mg/kg), but be-
cause there was no improvement (such as fever, rash, and
laboratory findings), IVIG treatment was added within a
median time of 6.5 days from the commencement of cor-
ticosteroid administration. Sixteen patients received an
IVIG dose of 2 g/kg, and two received 1.5 g/kg.
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FIGURE 1 Changes in clinical parameters before and after
intravenous immunoglobulin (IVIG) treatment in patients with
drug reaction with eosinophilia and systemic symptoms syndrome.
(a) Changes in fever. (b) Changes in blood eosinophil count.

(c) Changes in alanine aminotransferase levels

Fourteen patients showed rapid improvement in gen-
eral condition 24 h after IVIG treatment initiation. The
remaining four patients showed improvement within
72 h. Eosinophil counts and ALT levels improved sig-
nificantly within 4 days after IVIG injection (Figure 1).
Fever resolved in a median of 1 day (range, 0-3), rashes
disappeared in a median of 8 days (range, 2-13), and liver
enzyme values returned to normal levels in a median
of 13 days (range, 0-27) after IVIG administration. One

patient (no. 14) transferred to another hospital after IVIG
treatment initiation and was lost to follow-up.

Patients were administered systemic steroids for a
median of 36.5 days (range, 3-131). Eleven patients com-
pleted the primary steroid treatment, but six had worsen-
ing symptoms during the systemic steroid taper, so their
time was increased. Ultimately, 16 patients completed
treatment without complications during the follow-up
period.

Few adverse reactions to the IVIG treatment were re-
ported. Two patients experienced facial flushing and mild
headache; this was relieved by ibuprofen. No patient had
any severe allergic reactions, and no patients considered
discontinuing IVIG due to adverse reactions.

DISCUSSION

Drug reaction with eosinophilia and systemic symptoms
syndrome involves delayed-type hypersensitivity reac-
tions mediated by the adaptive immune system with organ
damage as the major cause of morbidity and mortality (up
to 10%)"; in severe cases, organ transplantation should be
considered.? IVIG has been successfully combined with
corticosteroids and may have a role in cases refractory to
systemic steroid administration.*”

Drug reaction with eosinophilia and systemic symp-
toms syndrome is thought to be a T cell-mediated reac-
tion related to human leukocyte antigen (HLA) type and
racial factors.'® It is hypothesized to occur in individuals
with drug detoxification defects that lead to an increase
in reactive metabolites and subsequent immunologic re-
action coupled with reactivation of specific viruses such
as HHV-6." Changes in regulatory T cells and B cells have
been found in DRESS syndrome.'*

Intravenous immunoglobulins contain antibodies
that regulate immune responses by inhibiting cytotoxic T
cells. IVIG interferes with the generation and activation
of cytotoxic T cells and decreases their activity by block-
ing important cell surface molecules like antigen-specific
T cell 1receptor.15’16 In addition, IVIG contains soluble
CD4 and CD8' glycoproteins, which serve as ligands
for HLA-I and HLA-II on antigen presenting cells. They
compete with major histocompatibility complex class II-
restricted autoreactive T lymphocytes in binding HLA-II,
resulting in immune tolerance.'® Thus, IVIG has been
used as a steroid-tapering agent in various inflammatory
diseases.'**

Based on these findings, IVIG treatment in patients
with steroid hyporesponsive DRESS syndrome might
be effective. Although the benefits of IVIG treatment in
severe adverse drug reactions have not been completely
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elucidated, immunomodulatory and anti-inflammatory
activity may exist.

Despite the potential benefits of IVIG, its effective-
ness as an adjunct to systemic corticosteroids in steroid
hyporesponsive DRESS syndrome remains unclear.
Although IVIG has been successfully used to treat
adults,>>”® in one recent study, most patients suffered
severe adverse effects.” However, a recent pediatric
study showed minimal adverse effects of IVIG.® In our
cohort, facial flushing and mild headache during IVIG
administration were observed in two patients. No other
adverse effects were noted.

To the best of our knowledge, we described the largest
series of adult patients with DRESS syndrome who were
hyporesponsive to systemic corticosteroids and treated
successfully with the addition of IVIG. Sixteen patients
showed complete remission of DRESS syndrome during
the follow-up period. In most patients, fever and systemic
symptoms rapidly improved after IVIG initiation. All pa-
tients had severe organ involvement and worsening symp-
toms despite high-dose steroid therapy but responded well
to IVIG.

Generally, IVIG is considered safe,?! and most adverse
reactions are transient and mild.** According to a previous
study, pretreatment with analgesics, antihistamines, non-
steroidal anti-inflammatory drugs, or systemic steroids
may be beneficial.*

The study has some limitations. It was retrospective
without a control group. Given the rarity of steroid hypo-
responsive DRESS syndrome and the positive experience
at our institution with IVIG add-on treatment for this
condition, we could not find patients with steroid hypo-
responsive DRESS syndrome who were not treated with
IVIG.

In conclusion, steroid hyporesponsive DRESS syn-
drome continues to be a therapeutic challenge, although
our results suggest a beneficial effect of IVIG when used
with systemic steroids. In addition, we found that adminis-
tration of pretreatment medication resulted in fewer than
expected side effects. Our study suggests an important role
for IVIG in DRESS syndrome, especially in patients with
a severe clinical course that is not responsive to systemic
steroid treatment.
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