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Introduction: Drug reaction with eosinophilia and systemic syndrome (DRESS) is also known as
drug hypersensitivity syndrome or drug-induced hypersensitivity syndrome, is a rare, potentially
life-threatening drug reaction that affects multiple organ systems simultaneously. Objective: The
objective of the study was to investigate the DRESS syndrome and its management in a tertiary care
hospital in the department of medicine. Materials and Methods: A retrospective evaluation
of 227 medical records was conducted among the patients admitted in medicine units. Causality
assessment was carried out using Naranjo’s scale and two specific scoring systems. RegiSCAR 1 was
utilized to confirm the diagnosis of DRESS syndrome. Results: A total of 86 cases were identified.
The mean age of patients was 43.96 years (SD = 17.05). The gender distribution was almost equal
with males constituting 52% with females constituting 48%. Probability of reactions was found
to be occurring in 37.4% of the patients. The condition was managed symptomatically and using
topical agents for the treatment of skin reactions. Conclusion: The study was one of its kind in
South Indian population that identified the burden of DRESS in a tertiary care hospital and its
respective treatment pattern. Future studies considering the human leukocyte antigen sequencing
should be designed to identify the patients falling under risk and for vigilant reporting of DRESS.
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to elicit a cutaneous drug reaction, some drugs are more likely
than others to do so. A major contributing factor is the failure
to detect and monitor skin-related adverse reactions affecting
outpatients.'! Drug reaction with eosinophilia and systemic
syndrome (DRESS) is also known as drug hypersensitivity
syndrome or drug-induced hypersensitivity syndrome (DIHS),
is a rare, potentially life-threatening drug reaction that affects
multiple organ systems simultaneously. It encompasses a wide
range of clinical manifestations including cutaneous eruptions
lymphadenopathy, hematological abnormalities, and internal

INTRODUCTION

he use of drug therapy predisposes one to certain side
effects, some of which are self-limiting while others

require medical intervention.!!! These unintended,
negative effects expressed as a result of drug therapy at normal
doses are collectively known as adverse drug reactions (ADRs).
The World Health Organization defines adverse drug reactions
as “a response to a drug, which is noxious and unintended, and
which occurs at doses normally used in man for the prophylaxis,
diagnosis or therapy of disease, or for the modification of

physiological function.”' The skin, being the largest organ in the
human body, may be solely affected or concomitantly affected
with other systemic manifestations following administration of
certain medications.®! Although every drug has the potential

organ involvement.!

The clinical presentations of DRESS syndrome are
characterized by fever, widespread skin lesions, internal organ
involvement, a long latent period after intake of the inciting

312 http://www.tjps.pharm.chula.ac.th

TJPS 2021, 45 (4): 312-317



Shridhar, et al.: Identification of DRESS syndrome

drug, a prolonged and protracted clinical course, and possible
sequential reactivation of various human herpesvirus.®! The
diagnosis of DRESS has been adequately challenging due to its
relatively long latency period ranging from 2 to 8 weeks between
the exposure to the suspected drug and the onset of the reaction.”
Incidence of DRESS syndrome is extremely limited but is alleged
to be approximately 1 in 1000-10,000 drug exposures. The cases
in adults are found to be high compared to children.!®

A defined therapy is very much necessary as the incidence of
disease ranges from 10% to 20% resulting in several mortalities.
Although a wide range of drugs causes DRESS syndrome, data on
incidence, diagnostic criteria, and management are exceedingly
limited.!® Incomplete information on the disease makes the
physician difficult to diagnose the condition." This has led
to a lack of awareness among health-care professionals as the
reaction could go unnoticed or managed inappropriately. If the
condition is not properly identified with relevant suspected
drugs, its use might be continued unabated leading to further
complications.[*? The previous studies and case reports have
been reported based on individual class of drugs and the reaction
pattern.!’® The current study was designed to investigate the
DRESS syndrome and its management in a tertiary care hospital
in the department of medicine.

MATERIALS AND METHODS
Study Designs

A retrospective evaluation of medical records was conducted
among the patients admitted in the medicine unit in Kasturba
Hospital, Manipal. The study was conducted from October
2016 to March 2017. The study was approved by the
Institutional Ethical Committee (IEC 690/2016).

Population and Samples

The patient files falling under ICD Codes L27.0 (generalized
skin eruption due to drug and medicine) and T88.7 (unspecified
adverse effect of drug and medicine) and admitted in the
medicine department during the year 2013-2015. Patients
with non-drug-related skin manifestations (e.g., burn patients)
were excluded from the study.

Study Instruments

Causality assessment was carried out using Naranjo’s scalet¥
and a specific scoring systems. RegiSCAR 1 was utilized to
confirm the diagnosis of DRESS syndrome as per the literature.
(151 Based on the individual scoring, the cutaneous reactions
were distinguished as definite ADR (=9), probable ADR
(5-8), possible ADR (1-4), and doubtful (0). The ADRs were
classified based on the RegiSCAR 1 scores (<2 = excluded;
2-3 = possible; 4-5 = probable; or >5 = definite). Definite
and probable groups were considered for further analysis.
A pre-designed case record form (CRF) was utilized to collect
the data retrospectively from the files.

Data Collection

A pre-designed CRF was used for the data collection. The
records were screened manually by the authors for the
required data. The patients fulfilling the criteria were included

in the study. The demographics, suspected drugs, and the type
of reaction were noted based on the reported outcomes. The
collected data were entered into Microsoft Excel 2016 and
later exported to SPSS version 20.0 (IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Corp. IBM Corp.
Released 2012) for further analysis.

Statistical Analysis

The data were analyzed using descriptive statistics. The
categorical data were presented as frequency and percentage
and the continuous data were presented as Mean=SD. The
frequency data were plotted as graphs for better representation.

RESULTS

The retrospective screening yielded a total of 227 patients falling
under the inclusion criteria. The patient’s demographic data were
collected through a pre-designed CRE The mean age of patients
was 43.96 years (SD = 17.05). The eligible participants mostly
consisted of age ranging from 41 to 60 years that constituted
41.4% of the whole study sample. The detailed demographics
of the patients diagnosed with skin reactions are represented in
Table 1. Most of the patients did not have any history of sensitivity
to any other allergens. The average length of stay of the patients
admitted was 7.46 days. The patients who developed the reaction
had a fever which was observed in 77 patients. Although the data
were available for only 120 patients, most of the participants
reported fever as a common symptom. Furthermore, the onset
of the reaction was widely seen before admission than in people
who were admitted to the hospital.

Demographics of DRESS Patients

The eligible patients were further assessed using the RegiSCAR
1 scale to classify them under DRESS diagnosis and a total of
86 patients were identified as DRESS. The demographics of the
DRESS diagnosed patients were further categorized to differentiate
from the overall population. The same is depicted in Table 2. The
DRESS population was equally distributed in terms of gender
with 45 (52.32%) males and females 41 (47.67%) females. The
causality assessment of individual patients was carried out using the
Naranjo’s scale. Most of the reactions were categorized as possible
ADRs 44 (51.2%) followed by probable ADRs 36 (41.9%). The
reaction was categorized as a possible case (2-3) in 34 patients,
probable (4-5) in 8 patients, and as atypical DIHS (5) in 4 patients
based on the RegiSCAR 1 scale. Majority of the patient’s condition
had a score below 2 (40) in the DRESS group.

Laboratory Investigations

The eosinophil measure was of great value in detecting the
presence of DRESS.['®! Eosinophil count and absolute eosinophil
count (AEC) were documented in the study cases. Eosinophil
counts were found to be 4% in the DRESS population which
was in the normal range as per the reference values. Whereas,
the AEC value was found to be higher than the normal range,
that is, 0.4*10°%/L.

Clinical Manifestation

The DRESS patients had reactions all over the body and a
few were restricted to certain parts. The reaction was bound
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Table 1: Patient demographics of the overall population

Table 2: Demographics of patients diagnosed with DRESS

Category Group Overall
population, n (%)
Age (Mean=SD) 43.96+17.058
Age groups <20 24 (10.6)
21-40 68 (29.9)
41-60 94 (41.4)
>60 41 (18.1)
Gender Male 120 (53)
Female 107 (47)
Occupation Homemaker 73 (32.1)
Agriculture 31 (13.6)
Business 15 (6.6)
Student 34 (14.98)
Service sector 22 (9.69)
Labor 20 (8.81)
Retired 10 (4.4)
Office employee 2 (0.88)
Teacher 20 (8.81)
Previous allergies Yes 93 (40.96)
No 134 (59.03)

Length of
stay (Mean=SD)

7.46+7.381 days

Onset of reaction* Before admission 111 (48.89)
After admission 19 (8.37)
Fever associated Yes 77 (33.92)
with rash*
No 53 (23.34)
More than 1 Yes 24 (10.57)
causative drug*
No 96 (42.29)
Causality Doubtful ADR 92 (40.52)
assessment by
Naranjo’s scale
Possible ADR 74 (32.59)
Probable ADR 53 (23.34)
Definite ADR 2 (0.88)

*Data were not available

to commonly affect the skin, body, face, groin and genitals,
hands, feet, abdomen, and oral cavity.

The major body parts affected by DRESS are represented
in Table 2. Itching, generalized rash, erythematous rash,
and maculopapular rashes were the major types of skin
reactions presented in most patients. Other reactions included
hyperpigmentation, clustered plaques, desquamation, lesions,
and ulcers. The detailed description of the skin reactions is
represented in Supplementary Table 1.

Causative Drugs

DRESS caused by individual drugs was categorized based
on the causality assessment by Naranjo’s scale. The reaction
presented by various drugs as identified as probable and

Category Group DRESS
population,
n = 86 (%)
Age groups <20 10 (11.62)
21-40 24 (27.9)
41-60 39 (45.34)
>60 13 (15.11)
Gender Male 45 (52.32)
Female 41 (47.67)
RegiSCAR 1 Not meeting criteria 139 (61.23)
Meeting the criteria 86 (37.88)
Clinical Body 61 (70.93)
manifestation Face 30 (34.88)
Groin and genitals 8 (9.30)
Hands and feet 53 (61.62)
Abdomen 35 (40.69)
Oral cavity 10 (11.62)
Causative drug Antibiotics 30 (34.88)
Antiepileptics 22 (25.58)
NSAIDs 12 (13.95)
Unknown 6 (6.97)
Others 16 (18.60)
Laboratory Eosinophil count (%) 4
values AEC™ (L)* 0.04x10%/L
Choice of Antibiotics 30 (34.88)
treatment Antiemetics 20 (23.25)
Antifungals 6 (6.97)
Antihistamines 67 (77.90)
Emollients 35 (40.69)
Soaps and shampoo 12 (13.95)
Systemic corticosteroids 42 (48.83)
Topical corticosteroids 27 (31.39)

DIHS: Drug-induced hypersensitivity syndrome patients presented with
clinical manifestation in multiple sites, ™ data represented as median,
*higher range values. ADR: Adverse drug reaction; AEC: Absolute eosinophil
count; DIHS: Drug-induced hypersensitivity syndrome; DRESS: Drug
reaction with eosinophilia and systemic symptoms. NSAIDs: Nonsteroidal
anti-inflammatory drugs

some had a mere possibility to cause ADRs. The causative
drugs were one or more in number in the present population.
In fewer cases, the causative drug was left unidentified. The
drugs causing DRESS mostly belonged to the class of antibiotics
followed by antiepileptics and nonsteroidal anti-inflammatory
drugs. The drugs were classified based on the drug class and
are represented in Table 2. The individual drugs causing DRESS
were phenytoin, anti-tubercular therapy (ATT), and diclofenac
followed by others, respectively, as represented in Figure 1.

Treatment Pattern

There are no standard treatment guidelines for DRESS.
The condition was mostly managed symptomatically and
using topical agents for the treatment of skin reactions. The
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antibiotics usage was seen for the prevention of infection or in
patients who presented with fever. The treatment was initiated
after stopping the suspected causative drug. The treatment
constituted various classes of drugs based on the presenting
symptoms. The most used class of drugs was systemic
corticosteroids to reduce the inflammation or to reduce
immune response. The skin reaction was managed using
antihistamines which were projected as allergic reactions. The
major agents used to manage the reactions are presented in
Figure 2.

DISCUSSION

DRESS is a rare condition accompanied by severe rashes or
fever with or without internal organ dysfunction.!!”? The
diagnosis of the disease is solely based on the RegiSCAR
scoring, which was utilized to classify the disease condition.®!
These reactions occur during the general administration of the
drugs and are not specific to any pharmacodynamic effect.
DRESS is mostly underreported due to their unidentified
mechanisms. In several scenarios, the disease condition is
provisionally diagnosed as drug hypersensitivity disorder then
gets as DRESS through confirmation."” No patients in the
study were diagnosed with DRESS at initial admission. The

Major Causative Drugs
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Figure 1: Suspected drugs causing drug reaction with eosinophilia
and systemic syndrome

differential diagnosis is difficult due to insufficient analysis
techniques, thus making it a rare disorder.

The incidence of DRESS is yet to be known. Literature has
shown the estimated incidence of DRESS to be 1 in 1000-1
in 10,000 drug exposures.” Even though the incidence
varies among the population, the studies have shown a
similar incidence in Asian population when compared to
other studies.?!! As reported, the sample size in our study was
more in number compared to other studies, the reason being
the usage of RegiSCAR 1 as a major diagnostic method than
RegiSCAR 2. For analysis, RegiSCAR 1 was considered in the
current study as per the evidence from the literature.

DRESS was seen as more common syndrome in middle-
aged adults than in older adults and the young.?? The current
study showed similar results on the development of DRESS in
patients with age group of 41-60 years. A study conducted by
Lam et al. which were a retrospective evaluation of vancomycin
causing DRESS reported a similar age group with 49 years as
median age. The male-to-female participants were reported to
be similar in number in our study and this observation was
noted in other studies as well.!??!

The clinical manifestation of DRESS was likely to spread
all over the body. Skin being soft tissue in nature is more
prone to allergic reactions and rashes in various severities.
In the present study, the clinical manifestation of DRESS was
classified based on the body parts affected. The skin was the
major part to be affected as it was sensitive to diverse reactions.
The presence of itching, generalized rash, erythematous
rash, and maculopapular rashes was the major type of skin
reactions seen in our study population. Cacoub et al. reviewed
the literature and reported the clinical manifestation of DRESS
from previously published studies. The major reactions were
maculopapular rash, generalized erythematous rash, and
facial edema. The occurrence of facial edema was not seen in
our study which was a common reaction in other studies.?*

The current study mainly focused on determining the
clinical manifestation and treatment pattern of DRESS in South
Indian population; thus, the study was more specific to the above
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Figure 2: Prescription pattern for the treatment of drug reaction with eosinophilia and systemic syndrome
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objective for which RegiSCAR scale was given more importance
than the laboratory tests. The median eosinophil was found
4% in our study and the AEC was 0.4*10%L. The obtained
eosinophil was below normal whereas, the AEC was found to
be high in number showing the presence of eosinophilia in the
diagnosed patients as compared to existing studies.?*

The causative drugs are to be identified to avoid severe
reactions. The unavailability of appropriate treatment options
also adds up to the burden of physicians in treating this
syndrome.? In our study, the major causative drugs identified
were antibiotics, antiepileptics, and anti-tubercular drugs. The
drugs associated with DRESS in our study were found to be similar
to other reports.[2*271 Accordingly, ATT had a high probability of
causing DRESS as observed in the current study.?*>

The treatment pattern of DRESS was mostly based on
the withdrawal of the causative agent and symptomatic
treatment for the concerned condition. The treatment involved
antibiotics in the presence of fever or to prevent further skin
infections. Systemic or topical steroids were used in case of
skin reactions. The study categorized treatment based on their
pharmacological activity. A retrospective evaluation taken up by
Wongkitisophon et al. that included 27 patients diagnosed with
DRESS. The treatment pattern consisted of oral prednisolone
and i.v dexamethasone which were the widely used steroids
in the DRESS population.®® In our study, the major drugs
used were oral prednisolone or i.v methylprednisolone. The
DRESS population was seen to be reviving after the removal
of the suspected drug. Thorough knowledge of the disease is
required to design effective treatment guidelines for DRESS as
the pattern of disease changes based on the causative drugs.*!
The study had its own limitations in collecting the data and
reporting. The study failed to interpret and correlate the
laboratory data due to their unavailability. The data did not
include organ infected and other added parameters that are
required to define DRESS.

Future studies targeting the laboratory data and human
leukocyte antigen (HLA) typing are necessary to explore the
disease pattern of DRESS. Awareness on DRESS among the
physicians for the right diagnosis should be emphasized to
prevent mortality. The treatment pattern utilized in many
studies should be well discussed to develop standard treatment
guidelines for the fair treatment of the disease.

CONCLUSION

The study was one of its kind in South Indian population that
identified the burden of DRESS in a tertiary care hospital
and its respective treatment pattern. The incidence of the
reaction was like other Asian studies. The major causative
drugs were identified as phenytoin, ATT, and diclofenac in the
studied population. The treatment pattern commonly involved
systemic or topical corticosteroids followed by antihistamines
and antibiotics. Future studies considering the HLA sequencing
should be designed to identify the patients falling under risk
and for vigilant reporting of DRESS.
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