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Abstract
Background: Severe cutaneous adverse reactions to drugs (SCARs) are associated with high morbidity and mortality and with sequelae.
Objective: To characterize patients with SCARs in 8 health care institutions in Latin America.
Methods: We performed a cross-sectional, descriptive, multicenter study of patients diagnosed with SCARs in Latin America between
January 2009 and December 2018. The analysis was carried out using a database in BD Clinic.
Results: We collected 70 patients, of whom 42 (60%) were women. Mean age was 38.7 years. Forty-two patients (60%) had DRESS-DIHS,
12 (17.1%) TEN, 5 (7.1%) SJS, 6 (8.5%) AGEP, 4 (5.7%) other reactions not classified as SCARs, and 1 (1.4%) overlapping SJS-TEN. The
main causative drugs were aromatic anticonvulsants in 31 cases (44.3%), ß-lactam antibiotics in 11 cases (15.7%), and non–ß-lactam
antibiotics in 6 cases (8.6%). In all of the cases, the suspected drug was withdrawn at the first sign of a SCAR. Sixty-six patients (94.2%)
received anti-inflammatory treatment, mostly systemic corticosteroids. Complications occurred in 53 cases (75.7%), and 3 patients died
(4.3%). Thirteen patients (18.6%) had sequelae.
Conclusions: This is the first multicenter report on SCARs in Latin America. DRESS-DIHS was the most frequently reported clinical entity,
and anticonvulsants were the main triggers. Most of the patients received systemic corticosteroids. Complications were frequent, and 3
patients died.
Key words: Drug eruptions. Stevens-Johnson syndrome. Toxic epidermal necrolysis. DRESS. Acute generalized exanthematous pustulosis.
Latin America.

Resumen
Antecedentes: Las reacciones cutáneas graves inducidas por medicamentos (SCARs) presentan alta morbimortalidad y secuelas.
Objetivo: Caracterizar clínicamente a pacientes con SCARs en ocho instituciones de salud de Latinoamérica.
Métodos: Estudio transversal, descriptivo, multicéntrico latinoamericano, de pacientes diagnosticados con SCARs, entre enero 2009 y
diciembre 2018. El análisis se realizó a partir de una base de datos en BDClínic.
Resultados: Se reportaron 70 casos. 42 (60,8%) eran mujeres. El promedio de edad fue de 38 años. 42 (60%) tenían DRESS/DiHS, 12
(17,1%) NET, 5 (7,1%) SJS, 6 (8,5%) PEGA, 4 (5,7%) otras reacciones adversas cutáneas no clasificadas y 1 (1,4%) NET-SJS superpuestos.
Los principales fármacos involucrados fueron los anticonvulsivantes en 31 casos (44,3%), los antibióticos betalactámicos en 11 (15,7%)
y los antibióticos no betalactámicos en 6 (8,6%). A todos se les retiró el fármaco sospechoso ante los primeros signos de la reacción.
Sesenta y seis pacientes (94,2%) recibieron tratamiento antiinflamatorio, principalmente corticosteroides sistémicos. Las complicaciones
ocurrieron en 53 casos (75,7%) y la muerte en tres pacientes (4,3%). Trece pacientes (18,6%) tuvieron algún tipo de secuela.
Conclusiones: Este es el primer estudio multicéntrico sobre SCARs en Latinoamérica. El DRESS/DiHS fue la reacción más frecuente y los
anticonvulsivantes fueron los principales desencadenantes. La mayoría recibieron corticosteroides sistémicos. Las complicaciones fueron
frecuentes y tres pacientes fallecieron.
Palabras clave: Reacciones cutáneas graves. Síndrome Stevens Johnson. Necrolisis Epidérmica Tóxica. DRESS. Pustulosis Exantemática
Aguda. Latinoamérica.
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Introduction
Severe cutaneous adverse reactions induced by drugs
(SCARs) cover a wide range of conditions that include
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis
(TEN), drug reaction with eosinophilia and systemic symptoms
(DRESS), and drug-induced hypersensitivity syndrome
(DIHS) [1,2]. Physicians also consider acute generalized
exanthematous pustulosis (AGEP) to be a SCAR, given that
it causes extensive eruptions and flares [2].
Despite their relatively low incidence, SCARs can be
fatal and may have serious consequences. It is estimated that
the incidence of SJS-TEN is 2 cases per million annually,
while the incidence of DRESS for those who are treated with
antiepileptic drugs is 1 out of every 1000 to 10 000 patients [3].
TEN and SJS are characterized by damage to the epidermis
and the mucosal epithelium and often lead to systemic
complications. Both are considered variants of the same
disorder, differentiated only by the body surface area (BSA)
involved; thus, the reaction is considered to be SJS when skin
damage is less than 10%, overlap syndrome with SJS-TEN
when damage is between 10% and 30%, and TEN if the affected
area exceeds 30%. The drugs most commonly involved in SJS-TEN
include anticonvulsants, allopurinol, antimicrobial agents,
nonsteroidal anti-inflammatory drugs, and sulfonamides,
although other drugs may also be involved [4].
DRESS and DIHS are associated with fever, hepatitis,
and/or other internal organ complications, as well as
lymphadenopathies and hematologic abnormalities
(leukocytosis, hypereosinophilia, and atypical lymphocytosis).
Reactivation of human herpesvirus (HHV), particularly HHV-6,
has been reported in these conditions, as has cytomegalovirus,
albeit less frequently. The drugs associated with DRESS-DIHS
include aromatic anticonvulsants (carbamazepine, phenytoin,
and phenobarbital), allopurinol, minocycline, antimicrobial
sulfa drugs, and aromatic sulfonamides [5].
AGEP is probably the least severe type of SCAR. The
reaction is characterized by nonfollicular pustules arising
on edematous erythema. The rash is commonly accentuated
in the main folds, with palmoplantar involvement being
infrequent. The pustules are sterile and contain a large
number of neutrophils. The most frequent causative
drugs are the aminopenicillins, sulfonamides, quinolones,
hydroxychloroquine, terbinafine, and diltiazem [6].
SCARs are considered to be delayed hypersensitivity
reactions, with 4 subgroups identified: IVa, which are
mediated by TH1 lymphocytes; IVb, which are mediated by
TH2 lymphocytes, (interleukins 4, 5, and 13, and the cytokine
eotaxin, as in DRESS); IVc, which are mediated by cytotoxic
T lymphocytes (as in SJS and TEN); and IVd, which are
mediated by T lymphocytes and neutrophils through IL-8
and granulocyte macrophage colony-stimulating factor (as
in AGEP) [7].
Diagnosis of SCARs is essentially clinical, always after
assessment of exanthema/skin characteristics, and latency
period. Associated symptoms (eg, fever, pruritus, and
lymphadenopathies) are also taken into account. SCARs must
be managed with these reactions in mind, since early and
appropriate multidisciplinary treatment has been associated
with lower mortality and fewer subsequent problems [2].
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While rare, SCARs are associated with complications
such as bacterial superinfection, target organ compromise,
multisystem organ failure, and, in the case of DRESS, frequent
relapses. Several epidemiologic studies have established
mortality rates of 10%-40% for SJS and TEN, 1%-10% for
DRESS-DIHS, and 1% for AGEP [8]. SJS and TEN can lead
to dystrophic scars, hyperpigmentation, alopecia, nail loss, eye
complications caused by synechiae, dry eye, symblepharon,
tooth loss, genital synechiae, and psychiatric disorders. The
consequences of DRESS-DIHS include autoimmune conditions
such as lupus, thyroiditis, diabetes, and scleroderma [2].
Genetic factors have been associated with a predisposition
to SCARs. Given that the genetic background of Latin
American individuals differs from that of European, Asian,
and African individuals, genetic factors may influence the
incidence of SCARs in these populations. Unfortunately, in
Latin America, there are no data on the incidence and clinical
characteristics (clinical presentation, diagnosis, treatment,
and prognosis) of SCARs. Inability to recognize the signs and
symptoms of SCARs may lead to an increase in complications,
sequelae, and mortality. Consequently, the main objective
of the present study was to clinically define the patient with
severe cutaneous reactions induced by drugs in 8 health care
centers in 5 Latin American countries between 2009 and 2018.

Methods
We designed a multicenter, descriptive cross-sectional
study in 8 health centers from 5 countries (Argentina, Brazil,
Paraguay, Peru, and Colombia). The study conformed to the
international recommendations of biomedical research as stated
in the Declaration of Helsinki and the Council for International
Organizations of Medical Sciences agreement.
The inclusion criteria are listed below. These were the same
for all the health centers. The authors confirmed the cases by
reviewing medical records and photographs.
SJS-TEN
The diagnosis was considered to be SJS-TEN in the
presence of typical target-like lesions (2 sharply demarcated
concentric rings surrounding an erythematous center) and
according to the amount of blistering or detachment of the
skin relative to the BSA.
– SJS: detachment below 10% of the BSA
– Overlap SJS-TEN: detachment between 10% and 30%
of the BSA
– TEN detachment above 30% of the BSA [9]
AGEP
– Several dozen small, mostly nonfollicular pustules on a
background of widespread edematous erythema
– Spongiform subcorneal and/or intraepidermal pustules
and perivascular infiltrate with neutrophils and edema
of the papillary dermis in histology
– Blood neutrophil counts above 7 × 109/L
– Acute course with spontaneous resolution of pustules in
less than 15 days.
© 2021 Esmon Publicidad
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HSS/DRESS
–
–
–
–
–
–

Fever >38.5°C
Enlarged lymph nodes
Eosinophilia >10% or >700/µL
Atypical lymphocytes
Skin involvement suggesting DRESS
Involvement of at least 1 internal organ (liver, kidney,
lung, muscle/heart, pancreas, other organ)
– Resolution ≥15 days
– Other causes ruled out (hepatitis A, B, and C; EpsteinBarr virus; cytomegalovirus; Mycoplasma/Chlamydia;
antinuclear antibody; blood culture).
The inclusion criteria for DRESS/DIHS were based on
the 2007 diagnostic score for validation of DRESS/DIHS by
Kardaun et al [11], taking into account probable and definite
cases.
Diagnostic information was taken from physicians in
the allergy/immunology departments of the participating
institutions from January 2009 to December 2018. A thorough
review of the clinical history was carried out to collect
demographic characteristics, specific syndrome, drug involved,
latency period, treatment established, and prognosis. Causality
was evaluated using the ALDEN score for SJS-TEN [12] and
Table 1. Demographic and Clinical Characteristics of Patients with SCARsa
		
SJS-TEN DRESS		
(n=18)
DIHS
			
(n=42)

AGEP Other
(n=6) (n=4)

Age
		

34.3
(21.8)

4.2
(2.1)

36.3
(14.9)

Female

11 (61)

25 (59.5)

Male

7 (39)

17 (40.5)

Total
(n=70)

45.2
(2.1)

38.7
(2)

3 (50)

3(75)

42(60)

3 (50)

1 (25) 28 (40)

Sex

Country
Colombia
15
Argentina
2
Brazil		
Paraguay		
Peru
1

22
3
4
8
1		
7
2		
3			
2

44 (62.8)
11 (15.7)
9 (12.8)
3 (4.3)
3 (4.3)

Latency period
<24 h		

1			

1 (1.4)

24 h to 1 wk
1 to 4 wk
4 to 8 wk
>8 wk

4
5
2
24
1
2
7			
6

16 (22.9)
37 (52.9)
8 (11.4)
8 (11.4)

5
10
1
2

Abbreviations: AGEP, acute generalized exanthematous pustulosis;
DIHS, drug-induced hypersensitivity syndrome; DRESS, drug reaction
with eosinophilia and systemic symptoms; SCARs, severe cutaneous
adverse reactions induced by drugs; SJS-TEN, the whole spectrum
of entities including overlapping SJS and TEN; TEN, toxic epidermal
necrolysis.
a
Values are presented as mean (SD) and No. (%).
© 2021 Esmon Publicidad

the Naranjo score for DRESS and AGEP [13]. Data were
collected using a modified version of the questionnaire of the
European Network for Drug Allergies [14]. The BD Clinic
software platform was used to create a database of patients
with SCARs. Patients whose clinical records were incomplete
and/or duplicates were excluded.
Statistical Analysis
A univariate analysis was carried out to determine the
distribution of numeric variables. The normality of the
distribution was contrasted using the Shapiro-Wilk test with
P<.05. Normally distributed variables were summarized using
measures of central tendency and dispersion (mean [SD] for
a normal distribution, and median [IQR] for a nonnormal
distribution). Data were analyzed using STATA version 14.

Results
We identified 72 cases of SCAR. Two patients were
excluded owing to duplication, leaving a final study population
of 70 patients. The demographic characteristics are shown in
Table 1. The mean age was 38.7 (2) years, and 42 patients
(60%) were female. Forty-four patients were from Colombia,
11 from Argentina, 9 from Brazil, 3 from Paraguay, and 3 from
Peru.
Of all the cases, 42 (60%) were diagnosed with DRESS-DIHS,
18 with the whole spectrum of SJS-TEN (12 [17.1%] with
TEN, 5 [7.1%] with SJS, and 1 [1.4%] with overlap SJS-TEN),
6 (8.5%) with AGEP, and 4 (5.7%) with other nonclassified
cutaneous adverse reactions (Figure). The reactions in
DRESS-DIHS presented between the first and fourth week
after initiation of the suspect drug in 57.1% of cases. This
same latency period was recorded in 58.3% of the TEN cases,
although this was shorter for AGEP, where 83.3% of the cases
were observed less than 1 week after starting the causative
drug.

No. of Patients

The inclusion criteria for AGEP were based on the 2001
score for validation of AGEP by Sidoroff et al [10], taking into
account probable and definite cases.
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45
40
35
30
25
20
15
10
5
0

42

18

DRESS/DIHS

TEN/SJS

6

4

AGEP

Other

Type of Reaction
Figure. Type of Reaction. AGEP indicates acute generalized exanthematous
pustulosis; DIHS, drug-induced hypersensitivity syndrome; DRESS, drug
reaction with eosinophilia and systemic symptoms; SCARs, severe
cutaneous adverse reactions induced by drugs; SJS-TEN, the whole
spectrum of entities including overlapping SJS and TEN; TEN, toxic
epidermal necrolysis.
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Table 2. Drugs Involved
					
Drug Involved

SJS-TEN (n=18)

DRESS-DIHS (n=42)

Specific Syndromea

AGEP (n=6)

Other (n=4)

Total (n=70)

NSAIDS
2 (11.1)
2 (4.8)
Acetylsalicylic acid
1				
Diclofenac		
1			
Ibuprofen
1				
Meloxicam
1

4 (5.7)
1
1
1
1

ß-Lactam antibiotics
3 (16.7)
4 (9.5)
3 (50)
1 (25)
Amoxicillin
1
2
1		
Cefazolin			
1
1
Ceftriaxone		
1			
Meropenem
1				
Benzathine penicillin G		
1
1		
Piperacillin-tazobactam
1

11 (15.7)
4
2
1
1
2
1

Non-ß-lactam antibiotics
3 (16.7)
3 (7.1)
Azithromycin		
1			
Ciprofloxacin
1
1			
Clindamycin
1				
Erythromycin
1				
Vancomycin		
1			

6 (8.6)
1
2
1
1
1

Anticonvulsants
Carbamazepine
Phenytoin
Lamotrigine

5 (27.7)
3
1
1

25 (59.5)
1 (25)
12			
11			
2		
1

31 (44.3)
15
12
4

1 (2.3)
1			

1 (1.4)
1

Antiretroviral therapy
1 (2.3)
1 (25)
Efavirenz		
1			
Nevirapine				
1

2 (2.8)
1
1

Hyperuricemia treatments
Allopurinol

1 (25)
1

6 (8.6)
6

0

0 (0.0)

Sulfonamides
Sulfamethoxazole-trimethoprim		

Antineoplastic drugs

3 (16.7)
3
0

2 (4.8)
2		
0

0

Other drugs
2 (11.1)
4 (9.5)
3 (50)
Acyclovir		
1			
Albendazole
1				
Benznidazole		
1			
Escitalopram		
1			
Meglumine antimoniate
1				
Metronidazole			
1		
Rosuvastatin			
1		
Terbinafine
1

9 (12.8)
1
1
1
1
1
1
1
1

No. of Drugs
1					
≥2

53 (75.7)
17 (24.3)

Abbreviations: AGEP, acute generalized exanthematous pustulosis; DIHS, drug-induced hypersensitivity syndrome; DRESS, drug reaction with
eosinophilia and systemic symptoms; NSAID, nonsteroidal anti-inflammatory drug; SCARs, severe cutaneous adverse reactions induced by drugs;
SJS-TEN, the whole spectrum of entities including overlapping SJS and TEN; TEN, toxic epidermal necrolysis.
a
Values are presented as No. (%).

Etiology
The suspect drugs were identified in all patients, with
causality considered probable in 38 (54.3%), very probable
or definite in 25 (35.7%), and possible in 7 (10%). The drug
type and numeric distribution are shown in Table 2. The main
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drugs involved were anticonvulsants in 31 cases (44.3%),
ß-lactam antibiotics in 11 cases (15.7%), and non–ß-lactams
in 6 cases (8.6%).
In patients with DRESS-DIHS, the main triggers were
anticonvulsants (59.5%) and antibiotics (16.7%). The most
frequent anticonvulsant involved in DRESS-DIHS was
© 2021 Esmon Publicidad
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carbamazepine (28.6%), followed by phenytoin (26.2%). In the
case of TEN, anticonvulsants were involved in 41.7% of cases,
antibiotics in 25%, and allopurinol in 25%. Antibiotics were
the main suspected factor in SJS and AGEP (40% and 50%
respectively). In 53 patients (75.7%), only 1 causative drug
was identified, while in the other 17 (24.3%), 1 suspected drug
was reported and a second drug, less commonly associated
with SCARs, was also identified.
The underlying conditions that justify the use of the
causative drugs were convulsive disorders including epilepsy
and structural alteration of the central nervous system in
20 cases (28.6%), bacterial infections in 17 cases (24.2%),
and neuropathic pain in 6 cases (8.6%). A skin biopsy was
performed to support the diagnosis in 22 of the 70 patients
(31.4%).
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Of the 6 patients with AGEP, 4 (66.7%) received systemic
corticosteroids and 2 were treated topically.
The median time between onset of the reaction and
initiation of treatment was 5 (2-10) days, although this was
shorter for SJS, TEN, and AGEP (3 [2-15], 3.5 [2.5-5.5], and
3 days [1-7], respectively) and longer for DRESS-DIHS (7 days
[3-10]). In the only case of overlapping SJS-TEN, treatment
started 21 days after onset of the reaction.
The median duration of treatment was 14 (7-30) days:
21 (14-30) for DRESS-DIHS, 6 (3-19.5) for TEN, and 10 (811) for SJS. All the patients with AGEP received treatment
for 14 days (Table 3).

Prognosis
Hospital admission data, outcome, and prognoses are
shown in Table 4. Out of 70 patients, 59 (84.2%) required
hospitalization, with a median duration of 10 (7-23) days.
Patients diagnosed with SJS and TEN had a longer stay,
namely, 12.5 (7.5-58.5) and 21.5 (8-29) days, respectively.
Eight patients with DRESS-DIHS, 10 patients with TEN,
3 patients with SJS, 1 patient with AGEP, and the only patient
with overlapping SJS-TEN were transferred to the intensive
care unit, where the median stay was 5 (3-8), 16.5 (8-20), and
10 (3-85) days, for DRESS-DIHS, TEN, and SJS respectively.
Complications occurred in 53 cases (75.7%). In patients
with DRESS-DIHS, the most frequent complication was liver
disease (38%) followed by fluid and electrolyte disorders
(19%). Nine patients presented with sepsis as a complication
(3 in the DRESS-DIHS group, 5 in the TEN group, and 1 in
the SJS group).
Three patients (4.3%) died (2 with TEN and 1 with SJS-TEN
overlap). Sequelae were recorded in 13 cases (18.6%), with

Treatment
Once identified, the suspect causative drug was withdrawn
from all of the patients, of whom 64 (91.4%) were then treated
with systemic corticosteroids and 9 (12.8%) with intravenous
immunoglobulin (IVIG). Seven patients (10%) were treated
with both therapies. When the patients were divided according
to SCAR type, those with DRESS-DIHS received systemic
corticosteroids. None of these patients received IVIG or
cyclosporine, although 1 patient received infliximab plus
a corticosteroid. Out of the 12 patients who presented with
TEN, 10 (83.3%) were treated with systemic corticosteroids
and 6 (50%) with IVIG; of these 6 patients, 4 were also given
corticosteroids, 1 was given cyclosporine, and 1 was treated
with infliximab. All the patients who presented with SJS were
managed with systemic corticosteroids, 2 with IVIG plus
corticosteroid, and 1 with cyclosporine plus corticosteroid.

Table 3. Treatmenta
		

SJS-TEN (n=18)

DRESS-DIHS (n=42)

AGEP (n=6)

Other (n=4)

Suspected drug withdrawn

18

42

6

4

Systemic corticosteroid
Corticosteroid + IVIG

16
42
4
2
7				

64 (91.4)
7 (10)

IVIG

9				

9 (12.8)

Cyclosporine
Cyclosporine + corticosteroid

2		
2		

1		
1		

3 (4.3)
3 (4.3)

Infliximab

2

1		

1

Total (n=70)
70

4 (5.7)

Other treatment
3
4
3		
Antihistamine		
4
1		
Colchicine
1				
N-acetylcysteine
1				
No data
1		
2		

10 (14.3)
5
1
1
3

Treatment duration (days)
Latency to treatment (days)

7.5 (3.2-12.5)

21 (14-30)

14

10.5 (5-30.5)

14 (7-30)

3.5 (2.2-6)

7 (3-10)

3 (1-7)

6 (2.5-34)

5 (2-10)

Abbreviations: AGEP, acute generalized exanthematous pustulosis; DIHS, drug-induced hypersensitivity syndrome; DRESS, drug reaction with
eosinophilia and systemic symptoms; IVIG, intravenous immunoglobulin; SCARs, severe cutaneous adverse reactions induced by drugs; SJS-TEN, the
whole spectrum of entities including overlapping SJS and TEN; TEN, toxic epidermal necrolysis.
a
Values are presented as number (%) and median (IQR).
© 2021 Esmon Publicidad
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Table 4. Hospitalization and Outcome
		
		

SJS
(n=5)

TEN
(n=12)

SJS-TEN
(n=1)

DRESS-DIHS
(n=42)

AGEP
(n=6)

Other
(n=4)

Total
(n=70)

Hospitalization

4

12

1

35

4

3

59 (84.3)

Length of stay, d
		

12.5
(7.5-58.5)

8
(6-16)

7
(4.5-13)

6
(4-8)

10
(7-23)

ICU
ICU stay, d

21.5
51
(8-29)		

3

10

1

8

1		

10 (3-85)

16.5 (8-20)

44

5 (3-8)

9		

Complications
4
Sepsis
1
Fluid-electrolyte imbalance 		
Kidney failure		
Hepatopathy
2
Multiorgan failure
1

12
1
5		
1		
1		
1		
2
1

35
1
3			
8			
2			
16		
1
1			

Other complications		

2		

5			

In-hospital death		

2

Sequelae

5		

2

1				
4

1

1

23 (32.9)
9 (4-19)
53 (75.7)
9
9
3
20
5
7
3 (4.3)
13 (18.6)

Cutaneous alterations

1

3		

3

1

1

9

Mucosal alterations

0

0

0

0

0

0

Ocular alterations

1

2					

3

Depression

0

0

Other sequelae

0
0

0
1

0

0

0
1

Values are presented as number (%) and median (IQR).
Abbreviations: AGEP, acute generalized exanthematous pustulosis; DIHS, drug-induced hypersensitivity syndrome; DRESS, drug reaction with
eosinophilia and systemic symptoms; ICU, intensive care unit; SCARs, severe cutaneous adverse reactions induced by drugs; SJS, Stevens-Johnson
syndrome; SJS-TEN, the whole spectrum of entities including overlapping SJS and TEN; TEN, toxic epidermal necrolysis.

cutaneous problems being the most frequent (12.8%), followed
by ophthalmological complications (4.2%), such as loss of
eyelashes, corneal scars, palpebral and conjunctival synechiae,
and persistent photophobia.

Discussion
Ours is the first study in Latin America to characterize
patients with SCARs to drugs in several countries. Consistent
with previous studies [3,15-20], we observed that slightly more
females were affected by SCARs.
The median age in this study was 38.7 years, which
was similar to that reported by Li et al [21] in patients with
SCARs in China, although lower than that reported by Su et
al [22] in Singapore and in European populations according
to the multinational registries EuroSCAR and RegiSCAR
(European Registry of Severe Cutaneous Adverse Reactions
to Drugs) [3,15,18].
Most patients in this study presented with DRESS or
DIHS, in contrast with findings from Asian and European
studies [21-25], including one of the largest consortiums for
the study of SCARs, the RegiSCAR project, where the main
reaction observed was SJS. In their single-center study in
Brazil, Botelho et al [26] found more patients with DRESS than
SJS-TEN. Genetic factors in the Latin American population

J Investig Allergol Clin Immunol 2021; Vol. 31(4): 322-331
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that may predispose individuals to DRESS-DIHS should be
considered in the case of SCARs. Further pharmacogenomics
studies are required to increase our understanding of these
issues.
Although SCARs can be caused by various drugs, the most
frequent culprits in this study were aromatic anticonvulsants, in
contrast with other studies on SCARs, where antibiotics were
the predominant causes [21,22,24,25], probably because there
were more patients with DRESS-DIHS in the present study,
where antiepileptic drugs were predominant. Similar findings
have been reported for this syndrome elsewhere [3,16,17].
Consistent with data from other authors, the anticonvulsants
responsible for the reactions were all aromatics (carbamazepine,
phenytoin, and lamotrigine) [27,28]. Of these drugs,
carbamazepine was the most frequent owing to its use not only
in epilepsy, but also in other pain syndromes such as trigeminal
neuralgia and neuropathic pain. Several pharmacogenomics
studies carried out in Asian and European populations
[29-31] have demonstrated the importance of identifying
genes associated with SCARs, especially those caused by
anticonvulsants. Consequently, it is very important to conduct
genetic marker testing in the Latin American population. Such
an approach may enable us to predict the future risk of SCARs
and help to prevent them. After anticonvulsants, antibiotics,
especially ß-lactams (15.7%), were the group most associated
with SCARs, and other studies have shown that bacterial
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infections were the second most common underlying condition
requiring use of these antibiotics [21,24]. Allopurinol has also
been frequently implicated in SCARs [3,22], although in our
study, it was a potential cause of SCARs in 6 patients (8.6%),
3 of whom had TEN, 2 DRESS or DIHS, and 1 AGEP. Fiftythree patients (75.7%) were exposed to only 1 suspect drug,
and 17 patients (24.2%) received 2 or more drugs, with the
additional drugs having a much lower risk of causing SCARs.
The latency period between intake and onset of the reaction
varies according to the specific syndrome [3,22,24]. Of the
patients who presented with DRESS-DIHS, 57.1% exhibited
symptoms between the first and fourth week after beginning
treatment with the suspect drug, similar to patients with TEN,
where 58.3% experienced reactions after 1 to 4 weeks. One
case with DRESS had a latency period of less than 24 hours,
which is unusual for this disease. However, Sahnoun et al
[32] reported the case of a 47-year-old woman who developed
DRESS syndrome 2 days after taking ciprofloxacin for a
urinary infection in which the latency period was also short.
In addition, application of the criteria of Naranjo et al [13]
revealed the probability of an ADR to be possible. The reaction
time was shorter for AGEP, where 83.3% developed a reaction
less than a week after taking the causative drug, as also reported
by Guevara-Gutierrez et al [33]. A total of 21 of the DRESS
cases (30.2%) were documented 4 weeks after initiation
of treatment, including 6 patients who did not experience
symptoms until after 2 months. This longer latency period in
DRESS or DIHS, suggests that the early signs and symptoms
of this reaction, such as fever, adenopathy, flu symptoms,
odynophagia, and dysphagia, may be overlooked or confused
with those of other, more frequent conditions.
Suspending treatment with the suspect agent is the most
important step in managing SCARs. In this study, treatment
with the suspect drug was terminated in all cases at the first
signs or symptoms of SCARs. Many authors suggest the
benefit of certain anti-inflammatory drugs [34-37]. Consistent
with previous reports [22,24], 64 patients (91.4%) in the
present study received systemic corticosteroids. In the 1980s,
it was suggested that the use of corticosteroids increased
morbidity and mortality, not only owing to the increased risk
of sepsis, but also because of a delay in re-epithelization [38].
However, a case-control analysis of selected patients from
the EuroSCAR and RegiSCAR studies demonstrated that the
long-term use of corticosteroids before onset of the reaction can
extend latency and progression without adversely influencing
severity or mortality [34]. Because of the low frequency of
SCARs, the small number of clinical studies, and the ethical
issues associated with administering placebo to patients who
experience severe reactions, it is difficult to draw definitive
conclusions regarding the anti-inflammatory management
of patients with SJS-TEN. However, there does seem to be
a benefit in treatment with methylprednisolone, IVIG, and
cyclosporine when the observed mortality is compared with
the expected rate using the SCORTEN score [39].
We found that systemic corticosteroids were administered
to 100% of patients with DRESS. This finding was consistent
with other studies, which also reported very frequent
management with these drugs [16,24,40,41]. Corticosteroids
have been considered the gold standard for treatment of
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DRESS, leading to a rapid reduction in the appearance of fever
and exanthema, as well as a rapid hepatic and hematologic
response with decreased transaminases and eosinophilia [42].
Systemic therapy with corticosteroids must be initiated using
a minimum dose of 1 mg/kg/d of prednisone or its equivalent,
with a gradual reduction over a period of 6-8 weeks. Prednisone
must be maintained, even if there are signs of clinical
improvement, to avoid the possibility of relapse. Additionally,
DRESS patients have a high risk of developing immune
reconstitution inflammatory syndrome if corticosteroids are
interrupted suddenly [40,43].
IVIG has also been used to treat SCARs, although
this approach remains controversial. In the present study,
only 9 patients (12.8%) were managed with this drug, and all of
them had SJS-TEN. Several noncontrolled, small-scale clinical
studies reported conflicting results with the use of IVIG; one
found no differences regarding mortality or progression [35],
whereas the others showed favorable results [44-46].
Tumor necrosis factor (TNF) a released from inflammatory
cells and activated keratinocytes in the epidermis play an
important role in the immune response by inducing direct
cytotoxicity and apoptosis [47]. Therefore, selective TNF
blockade with infliximab has led to quick recovery from lesions
in patients with TEN, some of whom received infliximab in
monotherapy [48-51], or in combination with other systemic
therapies [52,53]. It has also proven useful following failure
of other systemic agents [50,54-58]. However, since none
of the abovementioned studies are randomized control trials
examining treatment of TEN, management of this disease
continues to be controversial [59]. In the present study,
infliximab was administered to 4 patients (2 with TEN,
1 with DRESS, and 1 with AGEP and associated psoriasis).
The first patient was a 17-year-old woman who received
carbamazepine for epilepsy. Two weeks later, she developed
multiple blisters, loss of epidermis on 70% of her body
surface, and mucous involvement. The patient was diagnosed
with TEN (SCORTEN, 3). The culprit drug was withdrawn
and support therapy started. She received 2 g/kg of IVIG
but did not improve; therefore, a single dose of 5 mg/kg of
infliximab was administered. After 2 weeks, all the lesions
had disappeared, although ocular sequelae (conjunctival
synechiae) were reported. The second patient was a 5-yearold girl who had received allopurinol for chronic renal failure
secondary to Henoch-Schönlein purpura. After 5 weeks, she
developed diffuse rash with epidermal sloughing involving
100% of her body surface and was diagnosed with TEN
(SCORTEN, 2). Given the extent of the lesions and the absence
of improvement after 1 g/kg of IVIG, she received 5 mg/kg
of infliximab, and her symptoms improved considerably. No
sequelae were observed. The third patient was a 13-year-old
girl who developed DRESS after 6 weeks of treatment with
carbamazepine for occipital lobe epilepsy. She received
systemic corticosteroids, but developed multiorgan failure,
with cardiac, hepatic, and renal involvement. Administration of
5 mg/kg of infliximab led to a gradual improvement in her skin
lesions, laboratory findings, and general condition. However,
she developed renal failure as a sequela. In 2018, Chua et
al [60] reported a pediatric case series of DRESS and the first
reported use of infliximab in a 14-year-old girl who developed
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DRESS due to cotrimoxazole. The patient was treated with
systemic corticosteroids, azathioprine, cyclosporine A, and
mycophenolate mofetil without improvement. Monthly IVIG,
infliximab, topical corticosteroids, acitretin, and phototherapy
were administered but proved ineffective. Further research is
needed to evaluate the role of anti-TNF-a in DRESS. The fourth
patient was a 50-year-old woman with associated psoriasis
who received terbinafine for onychomycosis. One week later,
she presented acute edematous erythema in skinfolds and
on the face, followed by multiple small nonfollicular sterile
pustules. Pustular psoriasis was ruled out due to the absence of
conventional histological features of psoriasis and the strong
association with a culprit drug (terbinafine), with relapse after
involuntary administration. No improvement was observed
after administration of systemic corticosteroids; therefore, she
was given a single dose of infliximab (5 mg/kg), and her skin
lesions had disappeared completely on day 14.
There is no specific treatment for AGEP, except to
discontinue the causative drug and provide clinical support
based on the patient’s status. AGEP is a self-limiting clinical
entity with a favorable prognosis, although it can cause severe
infection that may endanger patients with a poor general
health status [19]. Of the 6 patients with AGEP in this study,
4 (66%) received systemic corticosteroids, 1 cyclosporine, and
1 infliximab (see above). Systemic treatment was used more
frequently than reported by Davidovici et al [19] and GuevaraGutierrez et al [33], where only 25% of the patients required it.
We recorded complications in 75.7% of cases, that is, more
frequently than reported elsewhere [22], possibly because
of the higher number of cases of DRESS-DIHS with liver
disease as a complication (16, 42%). Liver disease is the
main complication of patients with this syndrome and can
affect as many as 87.5% or even 94.2% of patients [17]. As
expected, sepsis was also frequently observed in patients with
TEN (41.7%) owing to the extended cutaneous involvement.
McCullough et al [20] reported that 57.5% of their patients had
complications with infections, mainly urinary tract infections
(15%), pneumonia (25%), and bacteremia (17.5%).
In this study, 3 patients (4.3%) died. As all 3 had SJS-TEN,
the mortality rate was 16.7%, which is similar to previous
reports [8] but higher than predicted by SCORTEN. The
median SCORTEN in patients with SJS-TEN in the present
study was 2 for predicting a mortality rate of 12.1% [61]. The
individual SCORTEN scores were 3, 5, and 6, respectively.
Sequelae were recorded in 13 patients (18.6%), mainly
skin conditions (12.8%), followed by ocular problems (4.2%).
This finding is consistent with data from other studies [62,63].
We found no psychiatric or autoimmune conditions, although
a follow-up assessment of some patients may be needed to
evaluate long-term effects and implications.

Limitations
The data reported here cannot be interpreted as a reliable
sample of SCARs in Latin America, because they do not
include all patients with SCARS in the 5 participating
countries. However, given that there are referral centers in all
5 countries, many patients with SCARs are referred to one of
these centers. Patients were diagnosed based on the clinical
J Investig Allergol Clin Immunol 2021; Vol. 31(4): 322-331
doi: 10.18176/jiaci.0497

picture, and most did not undergo skin biopsy or subsequent
in vivo testing (patch and intradermal test with late reading)
or in vitro testing (lymphocyte transformation test) to assess
the T-cell response to the suspect drug [64]. However, the true
value of our study lies in the fact that it is the first study on
SCARs in Latin America. It also provides the basis for further
research, including identification of genetic markers from the
Latin American population that are potentially associated with
severe reactions and may thus help to prevent them.

Conclusion
This is the first study on SCARs in Latin America. DRESSDIHS was the most frequent reaction, and anticonvulsants
were the main triggers. Most patients received systemic
corticosteroids. Complications were frequent, and 3 patients
died.
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