Original Article

Allergy Asthma Immunol Res. 2014 May;6(3):216-221.

@CmssMark http://dx.doi.org/10.4168/aair.2014.6.3.216
costins p|SSN 2092-7355 » eI SSN 2092-7363

AAl R*

Allergy, Asthma & Immunology Research

Comparison of Diagnostic Criteria and Determination of
Prognostic Factors for Drug Reaction With Eosinophilia and
Systemic Symptoms Syndrome

Dong-Hyun Kim, Young-Il Koh*
Division of Allergy, Asthma and Clinical Inmunology, Department of Internal Medicine, Chonnam National University Medical School, Gwangju, Korea

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Purpose: Drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome is characterized by prolonged clinical symptoms even after
the withdrawal of the culprit drug. Different criteria to diagnose DRESS syndrome have been proposed; however, there have been limited studies on
prognostic factors. We investigated appropriate criteria for the diagnosis of DRESS syndrome in practice and with associated prognostic factors.
Methods: A total of 48 patients with DRESS syndrome that satisfied RegiSCAR possible (or more) criteria were retrospectively recruited. They were
also analyzed according to Bocquet's criteria and Japanese drug-induced hypersensitivity syndrome (DIHS) criteria. The duration of clinical manifes-
tations, requirement for steroids, and fatalities determined the severity of DRESS syndrome. Blood tests were performed at initial presentation to
our hospital. Results: A total of 60.4% of patients satisfied RegiSCAR definite criteria and 77.1% satisfied Bocquet's criteria. Only 18.8% satisfied
atypical DIHS criteria from the Japanese group. A total of 96.6% patients who fit the RegiSCAR definite criteria, 96.6% also satisfied Bocquet's crite-
ria; reciprocally, 75.7% of patients who met Bocquet's criteria also satisfied RegiSCAR definite criteria. The duration of clinical symptoms positively
correlated with leukocyte, lymphocyte, and eosinophil counts in non-fatal cases. Lymphocyte counts were higher in patients who used steroids com-
pared to steroid-naive patients. Fatal cases showed higher serum creatinine and ferritin levels compared to non-fatal cases. Conclusions: Boc-
quet’s criteria is efficient and appropriate to diagnose DRESS syndrome in clinical practice. Lymphocyte and eosinophil counts as well as creatinine
and ferritin levels could be useful early prognostic factors.

I(ey Words: Diagnosis; drug hypersensitivity; lymphocytes; prognosis

INTRODUCTION

DRESS syndrome is characterized by fever, cutaneous erup-
tion, internal organ involvement, and hematologic abnormali-
ties 1-8 weeks after the administration of the culprit drug,’ with
an incidence ranging from 1 in 1,000 to 1 in 10,000 exposures in
patients taking the drug.>® In 1996, Bocquet et al.* proposed the
term DRESS syndrome and its diagnostic criteria. In 2006, Shio-
hara et al.’ proposed a set of criteria for the diagnosis of DIHS. In
2007, The European Registry of Severe Cutaneous Adverse Re-
actions to Drugs and Collection of Biological Samples (RegiS-
CAR) group suggested different diagnostic criteria for DRESS
syndrome.® These 3 different sets of criteria can impede a prop-
er diagnosis and assessment of DRESS syndrome.” However, no
studies have conducted a comparative analysis between the
different criteria.

Unlike other drug allergic diseases the clinical manifestations
of DRESS syndrome prolong for several weeks even after stop-
ping the culprit drug." DRESS syndrome is one of the most se-
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vere adverse drug reactions and may be life-threatening with
mortality rates of about 10%.® However, there is limited infor-
mation on the prognostic factors for DRESS syndrome.’

We investigated which criteria are the most appropriate to di-
agnose DRESS syndrome in practice and what factors are im-
portant to predict the prognosis at the onset of DRESS syndrome.

MATERIALS AND METHODS

Patients
The present study retrospectively analyzed clinical data col-
lected from patients who were admitted to Chonnam National
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University Hospital due to adverse drug reactions between Jan-
uary 2005 and July 2012. We enrolled patients that satisfied the
RegiSCAR possible (or more) criteria for DRESS syndrome.® Our
hospital ethical review board approved this study.

Diagnostic criteria for DRESS syndrome

Three different sets of criteria were used to diagnose DRESS
syndrome. RegiSCAR criteria include at least 3 of the following
7 characteristics: 1) skin eruption, 2) fever (>38°C), 3) lymph-
adenopathy at least 2 sites, 4) involvement of at least 1 internal
organ, 5) lymphocytosis (>4 X10%/pL) or lymphocytopenia
(<1.5X10%/uL), 6) blood eosinophilia (>10% or 700/uL), and 7)
thrombocytopenia (<120X10°/uL). Patients were classified
into definite, probable, possible or no cases according to the
RegiSCAR scoring system.®

Bocquet’s criteria require meeting the following 3 features: 1)
skin eruption, 2) blood eosinophilia (>1.5X 10°/uL) or the pres-
ence of atypical lymphocytes, and 3) internal organ involve-
ment, including lymphadenopathies (>2 cm in diameter), hep-
atitis (liver transaminases values > twice the upper normal lim-
it), interstitial nephritis, and interstitial pneumonia or carditis.*

The criteria established by the Japanese group to diagnose
DIHS include the following features: 1) maculopapular rash de-
veloping >3 weeks after starting a limited number of drugs, 2)
prolonged clinical symptoms 2 weeks after discontinuing the
causative drug, 3) fever (>38°C), 4) elevation of liver enzyme
(alanine aminotransferase [ALT] >100 U/L) or involvement of
other organs, 5) leukocytosis (>11X10°/pL), atypical lympho-
cytosis (>5%) or eosinophilia (>1.5X10°/pL), 6) lymphadenop-
athy, and 7) human herpesvirus (HHV)-6 reactivation. Diagno-
sis of typical DIHS requires the presence of all 7 criteria. Atypi-
cal DIHS is diagnosed in patients with 1)-5).” Serum HHV-6
DNA was detected by polymerase chain reaction (2720 Ther-
mal Cycler, Applied Biosystems, Singapore). Organ involvement
was defined according to a study by Chen et al.'® Lymphade-
nopathies were determined by physical examination or com-
puted tomography.

Blood tests

Complete blood count with differential, erythrocyte sedimen-
tation rate (ESR), C-reactive protein (CRP), aspartate amino-
transferase (AST), ALT, total bilirubin, creatinine, lactate dehy-
drogenase (LDH), and ferritin were measured. Autoimmune or
infectious tests were performed to exclude the potential for un-
derlying diseases, if indicated. The blood tests were performed
atinitial presentation to our hospital.

Causative drugs

Culprit drugs were assessed using Naranjo’s scale' and the
World Health Organization-Uppsala Monitoring Center classi-
fication."” Possible or more probable drugs were considered as
culprits to induce DRESS syndrome.
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DRESS syndrome severity

DRESS syndrome severity was assessed using the duration of
clinical symptoms, requirement for systemic steroid treatment,
or fatality. The duration of clinical manifestations was defined
as the period from onset to the complete disappearance of clin-
ical symptoms and normalization of laboratory abnormalities
after treatment. Steroids were used when DRESS syndrome in-
volves a severe or life-threatening condition of the skin and in-
ternal organs.”

Statistical analysis

Data are expressed as medians (ranges). Comparisons were
performed with a Mann-Whitney U-test. Correlations were an-
alyzed using Spearman’s coefficients (R;). A coefficient of agree-
ment between the diagnostic criteria was analyzed by crossover
analysis and the kappa coefficient (k)."* The SPSS for Windows
version 18.0 (SPSS Inc., Chicago, IL, USA) program was used for
all analyses. A P value of <0.05 was considered to indicate sta-
tistical significance.

RESULTS

Demographic data

A total of 48 patients (29 females) fulfilled the RegiSCAR pos-
sible (or more) criteria. A case reported by Wi et al."* was includ-
ed in the present study. Age ranged from 3 to 89 years. The un-
derlying diseases were hypertension in 15 patients (31.3%), tu-
berculosis in 6 (12.5%), gout in 6 (12.5%), congestive heart fail-
ure in 3 (6.3%), schizophrenia in 3 (6.3%), seizure in 3 (6.3%), di-
abetes mellitus in 2 (4.2%), chronic renal failure in 2 (4.2%), solid
tumors in 2 (4.2%), bipolar disorder in 1 (2.1%), chronic obstruc-
tive lung disease in 1 (2.1%), and hematologic malignancy in 1
(2.1%).

Comparisons between diagnostic criteria

A total of 37 patients (77.1%) satisfied Bocquet’s criteria, 45
patients (93.3%) satisfied RegiSCAR probable (or more criteria),
29 patients (60.4%) satisfied RegiSCAR definite criteria, and 9
patients (18.8%) satisfied the atypical DIHS criteria of the Japa-
nese group. Typical DIHS criteria could not be assessed in all
cases, because tests for HHV-6 DNA were only performed in 20
cases; subsequently, HHV-6 DNA was detected in only one pa-
tient.

Among the 45 patients who met RegiSCAR probable (or more
criteria), 36 (80.0%) satisfied Bocquet’s criteria and 9 (20.0%)
satisfied atypical DIHS criteria. Among 29 patients who met the
RegiSCAR definite criteria, 28 (96.6%) satisfied Bocquet’s crite-
ria and 8 (27.6%) satisfied atypical DIHS criteria. A total of 9 pa-
tients that met atypical DIHS criteria satisfied RegiSCAR proba-
ble (or more) criteria in all and RegiSCAR definite criteria in 8
(88.9%) (Fig. 1).

Among the 37 patients that fulfilled Bocquet's criteria, 36 (97.3%)
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satisfied RegiSCAR probable (or more) criteria and 28 (75.7%)
satisfied the RegiSCAR definite criteria. A total of 8 patients sat-
isfied RegiSCAR probable criteria and 1 satisfied RegiSCAR
possible criteria out of the 9 patients who fulfilled Bocquet’s cri-
teria but did not meet RegiSCAR definite criteria. Among 37 pa-
tients that met Bocquet’s criteria, 9 (24.3%) satisfied atypical
DIHS criteria. All 9 patients who fulfilled atypical DIHS criteria
satisfied Bocquet's criteria (Fig. 1).

The coefficient of agreement between Bocquet’s criteria and
RegiSCAR definite criteria was 0.53, which indicated moderate
agreement.” The coefficients between Bocquet’s criteria and
atypical DIHS criteria and between RegiSCAR definite criteria
and atypical DIHS criteria were 0.13 and 0.19, respectively.

Out of 11 patients who did not fulfill Bocquet’s criteria, 3 were
finally diagnosed with DRESS syndrome, 4 with drug fever, 2 with
drug-induced liver disease, 1 with serum sickness-like reaction,
and 1 with no adverse drug reaction. The 3 patients with DRESS
syndrome satisfied RegiSCAR probable criteria.

Clinical characteristics

We analyzed the clinical features of 37 patients who satisfied
Bocquet’s criteria. Clinical symptoms began 21 days (range,
1-88) after the initial administration of culprit drugs and con-
tinued for 32 days (8-108) after the withdrawal of drugs. A total

RegiSCAR
probable
(n=45)

RegiSCAR definite
(n=29)

Atypical DIHS
(n=9)

Bocquet
(n=37)

RegiSCAR
possible
(n=48)

Fig. 1. Proportion of patients who satisfied different criteria for DRESS syndrome.
RegiSCAR possible means the group of patients that satisfied possible RegiSCAR
(or more) criteria in the scoring system; RegiSCAR probable means the group of
patients that satisfied probable or more criteria; RegiSCAR definite means the
group of patients that satisfied definite criteria; Bocquet means the group of pa-
tients that satisfied Bocquet's criteria; Atypical DIHS means the group of patients
that satisfied atypical DIHS criteria.

Table 1. Clinical findings of the three fatal cases
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of 3 patients (8.3%) died; 2 due to pneumonia and 1 due to a in-
tracerebral hemorrhage, which was supposedly related to DRESS
syndrome (Table 1).

Cutaneous symptoms were maculopapular rash in 34 patients
(91.9%), facial edema in 6 (16.2%), peripheral edema in 4 (10.8%),
bullae in 4 (10.8%), vesicles in 4 (10.8%), and pustules in 1 (2.7%).
The involved organs were the liver in 30 patients (81.1%), kid-
ney in 24 (64.9%), lung in 16 (43.2%), lymphadenopathies in 14
(37.8%), heart in 13 (35.1%), muscle in 5 (13.5%), pancreas in 4
(10.8%), and gall bladder in 2 (5.4%). Antibiotics (12 patients,
32.4%), including cephalosporin, vancomycin, meropenem,
amoxicillin, and tazobactam, were the most common culprit
drugs. Anticonvulsants (8 patients, 21.6%) including carbam-
azepine, valproic acid, and lamotrigine, allopurinol (7 patients,
18.9%), anti-tuberculosis drugs (4 patients, 10.8%) including
isoniazid, and ethambutol, NSAIDs (2 patients, 5.4%), and dap-
sone (1 patient, 2.7%) were followed. Blood tests at initial pre-
sentation showed that values of white blood cells (WBC), eosin-
ophils, CRP, AST, ALT, LDH, and ferritin were increased (Table
2). All patients stopped the culprit drugs. Systemic steroids and
intravenous immunoglobulin (IVIG) were used in 23 (62.2%)

Table 2. Laboratory findings at initial presentation in 37 patients with DRESS
syndrome who satisfied Bocquet's criteria

Median (range)
Complete blood count with differential
White blood cell (X 10%uL) 106 (2.2-24.2)
Lymphocyte (/pL) 1,400 (120-5,780)
Eosinophil (/L) 720 (0-15,600)
Hemoglobin (g/dL) 11.6(7.8-16.1)
Platelet (X 10%/uL) 211(10.0-391)
Chemistry
ESR (mm/hr) (n=36)* 19.5(2.0-68.0)
CRP (mg/dL) (n=36)* 44(09-21.2)
AST (lU/L) 85(7.0-940)
ALT (IUAL) 72(5.0-1,077)
Total bilirubin (mg/dL) (n=35)* 0.7(0.3-4.7)
Creatinine (mg/dL) 0.9(05-4.3)

LDH (U/L) (n=35)*
Ferritin (ng/mL) (n=20)*

831 (370-2,263)
355 (125-40,000)

*The figure in parenthesis means the number of patients analyzed.
ESR, erythrocyte sedimentation rate; CRP. C-reactive protein; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase.

Patient Age (years) Sex Underlying disease  Culprit drug Involved organ Cause of death

™ 67 M Gout, HTN Allopurinol  Liver, kidney, heart, muscle Intracerebral hemorrhage
2 87 F Gout, CKD Allopurinol  Liver, kidney, lung, heart, pancreas, stomach ~ Pneumonia

3 Al F HTN, DM, CKD Vancomycin  Liver, heart, muscle Pneumonia

M, male; F, female; HTN, hypertension; CKD, chronic kidney disease; DM, diabetes mellitus.
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Fig. 2. Correlations between blood (WBCs) (A), lymphocytes (B), or eosinophils
(C) and the duration of clinical symptoms in 34 non-fatal patients with DRESS
syndrome.

and 5 patients (13.5%), respectively. Systemic steroids were ad-
ministered for 18 days (range, 2-179). IVIG was infused for 5
days (range, 3-5).

Factors contributing to DRESS syndrome severity

First, we analyzed factors contributing to clinical severity in 37
patients who satisfied Bocquet’s criteria. The duration of clini-
cal symptoms was correlated with WBC count (P=0.001, Fig. 2A),
lymphocyte count (P=0.005, Fig. 2B), and eosinophil count (P=
0.014, Fig. 2C), but not with hemoglobin, platelets, ESR, CRP,
AST, ALT, total bilirubin, creatinine, LDH, or ferritin, in non-fa-
tal cases. The duration of medication before symptoms was not
related to the duration of clinical symptoms. The duration of
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Fig. 4. Comparisons of serum creatinine (A) and ferritin (B) levels between non-
fatal and fatal patients with DRESS syndrome.

clinical symptoms did not differ according to the culprit drug.
Patients given systemic steroids showed higher blood lympho-
cyte counts compared to those not given steroids (P=0.003, Fig.
3). There were no differences in the values of WBC, eosinophil,
hemoglobin, platelet, ESR, CRP, AST, ALT, total bilirubin, creati-
nine, LDH, ferritin, or the duration of medication before symp-
toms between steroid-used and steroid-naive patients. Fatal
cases showed higher serum creatinine (P=0.008, Fig. 4A) and
ferritin (P=0.012, Fig. 4B) compared to non-fatal cases. There
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were no differences in the values of WBC, lymphocyte, eosino-
phil, hemoglobin, platelet, ESR, CRP, AST, ALT, total bilirubin,
LDH, or the duration of medication before symptoms between
fatal and non-fatal patients.

Additionally, further analyses were limited to 28 patients who
satisfied RegiSCAR definite criteria. The duration of clinical
symptoms was correlated with WBC count (Rs=0.517, P=0.008,
n=25) and lymphocyte count (Rs=0.459, P=0.02, n=25) and
tended to be related to eosinophil count (Rs=0.314, P=0.12,
n=25) in non-fatal cases. Patients who were given systemic ste-
roids showed higher blood lymphocyte counts compared to
patients not given steroids (1,650.0 [500.0-5,520.0]/u1L, n=20 vs
945.0 [120.0-2,000.0]/1L, n=8; P=0.03). The fatal cases showed
higher serum creatinine (2.5 [1.9-4.2] mg/dL, n=3 vs 1.2 [0.5-3.1]
mg/dL, n=25; P=0.01) and ferritin (4,744.5 [4,262.0-14,194.4]
ng/mL, n=3 vs 354.7 [126.3-40,000.0] ng/mL, n=14; P=0.02)
compared to non-fatal cases.

Finally, we analyzed a prognostic factor that contributes to the
degree of hepatic injury. In 30 patients with hepatic involvement,
peak ALT level during hospitalization was correlated with lym-
phocyte count (Rs=0.444, P=0.01), but not with other labora-
tory findings.

DISCUSSION

The diagnosis of DRESS syndrome could be delayed and clin-
ical studies on DRESS syndrome could be interrupted due to
different criteria.” Many investigators have recognized the need
for unified diagnostic criteria of DRESS syndrome.”'® However,
it is presently unclear which criteria among Bocquet'’s criteria,*
the RegiSCAR criteria,® and Japanese criteria® are the most suit-
able to diagnose DRESS syndrome. The present study showed
that Bocquet’s criteria are simple to use and appropriate for the
diagnosis of DRESS syndrome in clinical practice.

The RegiSCAR criteria® consist of 7 clinical features. Each fea-
ture is scored, and total scores are obtained. Patients are classi-
fied using a scoring system as no, possible, probable, or definite
cases. RegiSCAR definite criteria could be accurate for the diag-
nosis of DRESS syndrome; however, the complexity of the scor-
ing system makes the criteria difficult to use in clinics. In con-
trast, Bocquet's criteria’ include just 3 features (which make- the
criteria easier for use in practice) and the features have no scor-
ing system. We found that almost all patients who fulfilled RegiS-
CAR definite criteria satisfied Bocquet’s criteria; in addition,
most cases that met Bocquet’s criteria satisfied RegiSCAR defi-
nite criteria. Moderate agreement was observed between Boc-
quet’s criteria and RegiSCAR definite criteria. All patients diag-
nosed with DRESS syndrome by the Japanese atypical DIHS
criteria satisfied Bocquet'’s criteria. However, a few patients that
did not fulfill Bocquet’s criteria were diagnosed with DRESS
syndrome by RegiSCAR probable criteria. Bocquet’s and Regi-
SCAR criteria should be complementary for the diagnosis of
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DRESS syndrome in suspected patients.

A small number of patients satisfied DIHS criteria; therefore,
the Japanese DIHS criteria may be too strict to diagnose DRESS
syndrome. Japanese DIHS may represent a severe subgroup of
DRESS syndrome® or may be a different disease from DRESS
syndrome as defined by RegiSCAR or Bocquet's criteria. The di-
agnosis of Japanese DIHS requires evidence for the reactivation
of HHV-6,° which is not included in RegiSCAR or Bocquet’s cri-
teria. Several herpesviruses (including Epstein-Barr virus, HHV-
6, HHV-7, and cytomegalovirus) may play a critical role in the
pathogenesis of DIHS.® However, evidence for HHV-6 reactiva-
tion was rare in the present study. It has been stressed that Jap-
anese DIHS is induced by a limited number of specific medica-
tions (such as anticonvulsants, allopurinol, and sulfonamides).
It is possible that clinical manifestations of DRESS syndrome or
DIHS may depend on the type of culprit drug.”® In the present
study, we found antibiotics to be the most common causative
drugs.

DRESS syndrome is a severe adverse drug reaction that may
be fatal in 10% of patients.? We detected a mortality rate of 8.3%.
Additionally, DRESS syndrome is characterized by prolonged
clinical symptoms even after the withdrawal of culprit drugs.
Clinical manifestations persisted for 1 month in our patients
with DRESS syndrome. It is necessary to recognize prognostic
factors to predict fatality or the duration of clinical symptoms in
patients with DRESS syndrome. Several studies have reported
possible factors that contribute to fatalities.*'**° Chiou et al.’ re-
ported that blood eosinophilia and multiple underlying disor-
ders could be poor prognostic factors related to death from
DRESS syndrome. Chen et al."” reported that thrombocytope-
nia, a history of chronic renal insufficiency, multi-organ in-
volvement, and pancytopenia are frequently found in fatal cas-
es. Wei et al.”® showed that tachycardia, tachypnea, coagulopa-
thy, gastrointestinal bleeding, systemic inflammatory response
syndrome, and leukocytosis are prognostic factors for death. In
the present study, we showed that serum levels of creatinine
and ferritin at initial presentation could contribute to fatalities
in patients who satisfied Bocquet’s or RegiSCAR definite crite-
ria. Ferritin is an intracellular protein that migrates to blood as
inflammatory reactions occur. It is speculated that increased
drug and virus-induced immunological reactions result in the
production of more serum ferritin in DRESS syndrome. Severe
hepatic involvement may be the most common cause of death
in patients with DRESS syndrome. However, hepatic abnormal-
ities were not the cause of death in fatal cases and were not
prognostic factor in the present study. Additionally, peak levels
of hepatic enzymes measured during hospitalization were un-
associated with clinical severity (data not shown). Patients with
DRESS syndrome may show great variability in involved target
organs and in severity. Life-threatening hepatic involvement
may be caused by certain causative drugs.”® Further studies are
needed in a larger population.
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We analyzed early prognostic factors that contribute to the
duration of clinical symptoms. Steroids were used in patients
with more severe DRESS syndrome; subsequently, we analyzed
factors that influence the requirement for steroid use. Our study
showed that lymphocyte and eosinophil counts at initial pre-
sentation were significant contributing factors for prolonged
clinical symptoms. Additionally, blood lymphocyte counts in-
creased in steroid-using patients compared to steroid-naive pa-
tients, suggesting that higher blood lymphocyte counts may be
a poor prognostic factor. The role of blood lymphocyte counts
as a prognostic factor may be related to the immunopathogen-
esis of DRESS syndrome. Drug-specific or virus-specific T cells
play an important role in the pathogenesis of DRESS syndrome.”
Anti-viral CD8+ T cells are activated and produce large amounts
of tumor necrosis factor-a and interferon-y in patients with DRESS
syndrome, which are increased in patients with the most severe
visceral involvement.” Therefore, blood lymphocyte counts may
be associated with DRESS syndrome severity. We also showed
that higher blood eosinophil counts could be a poor prognostic
factor for prolonged clinical symptoms. Since serum interleu-
kin-5 (IL-5) levels are increased in patients with DRESS syn-
drome, Th2 cell-derived IL-5 may be involved in drug-induced
blood eosinophilia.” It is possible that blood eosinophilia may
be associated with higher blood lymphocyte counts in patients
with DRESS syndrome. Further studies are needed to determine
whether CD4+ or CD8+ T cells are an important prognostic fac-
tor.

Bocquet'’s criteria may be simple to use and appropriate to di-
agnose DRESS syndrome in clinical practice. Lymphocyte and
eosinophils blood count as well as serum levels of creatinine
and ferritin at the onset of DRESS syndrome could be useful
prognostic factors.
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