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 Final Diagnosis: Perimyocarditis associated with drug reaction with eosinophilia and systemic symptoms syndrome
 Symptoms: Skin rash
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 Specialty: Dermatology

 Objective: Rare disease
 Background: Drug reaction with eosinophilia and systemic symptoms (DRESS) is a clinical syndrome that can be life-threat-

ening, depending on the organs involved. Although DRESS commonly presents with skin lesions, myocarditis 
and pericarditis associated with DRESS, although rare, can be fatal. A case of DRESS associated with myocardi-
tis is presented with a review of the literature of 43 reported cases of DRESS associated with myocarditis that 
included the present case, to evaluate the effectiveness of treatment of DRESS with corticosteroids.

 Case Report: A 33-year-old man presented with fever, diarrhea, and a diffuse maculopapular rash, four weeks after being 
treated with antibiotics and a nonsteroidal anti-inflammatory drug (NSAID). He developed renal failure, liver 
dysfunction, and profound hypotension with severe left ventricular dysfunction that required mechanical car-
diac support. A diagnosis was made of myocarditis associated with DRESS syndrome. After treatment began 
with prednisolone, the skin rash, multi-organ dysfunction, and cardiogenic dysfunction resolved.

 Conclusions: Myocarditis is a rare complication associated with DRESS, but when it is suspected, urgent echocardiography 
should be performed, particularly when hemodynamic instability occurs. Early diagnosis, removal of the caus-
ative agent, and treatment with corticosteroids are important to reduce mortality from cardiac involvement in 
patients with DRESS.
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Background

Drug reaction with eosinophilia and systemic symptoms (DRESS) 
can be a life-threatening syndrome that can involve several 
major organs but is usually associated with skin lesions. The 
scoring system for severe cutaneous adverse drug reactions 
(RegiSCAR) is helpful in the diagnosis of DRESS syndrome [1,2]. 
Myocarditis due to DRESS syndrome is rare but can be fatal in 
up to 55% of cases [3]. The early recognition and prompt re-
moval of the causative agent, and treatment with corticoste-
roids are important for reducing patient mortality.

A rare case of myocarditis associated with DRESS syndrome is 
presented with a review of the literature of 43 reported cases 
of DRESS associated with myocarditis that included the pres-
ent case, to evaluate the effectiveness of treatment of DRESS 
with corticosteroids. To our knowledge, this report is the first 
to highlight the importance of corticosteroids for the treat-
ment of DRESS-associated myocarditis.

Case Report

A 33-year-old Japanese man, with no significant past medi-
cal history, presented to our hospital with a two-day histo-
ry of fever, diarrhea, and a diffuse maculopapular rash. Four 
weeks prior to presentation, he had been treated with the 
cephalosporin antibiotic, cefaclor, and a nonsteroidal anti-in-
flammatory drug (NSAID) for three days after having a tooth 
extraction. Three weeks later, he developed a cough, nausea, 
diarrhea, and right parotid gland enlargement and was treat-
ed with the quinolone antibiotic, levofloxacin, for four days, 
but with no improvement.

Two days before admission to hospital, the patient had chills, 
rigors, a cough, and diarrhea, with a body temperature of 
40.0°C. He also developed maculopapular rashes in both arms, 
which spread throughout the body, including the face, dur-
ing the following two days. These symptoms resulted in hos-
pital admission.

His vital signs on admission included a body temperature 
of 37.4°C, blood pressure of 87/45 mmHg, heart rate of 
120 beats/min, respiratory rate of 30 breaths/min, and an 
oxygen saturation of 98% in room air. Erythematous macules 
and papules on the entire body and facial edema were not-
ed (Figure 1). The Nikolsky sign (blistering on pressure) was 
negative.

Laboratory investigations showed a white blood cell (WBC) 
count of 40.4×103/μL, with 10.5% eosinophils and 1.5% atyp-
ical lymphocytes, and thrombocytopenia with a platelet count 
of 44×103/μL. Blood chemistry results showed a blood urea 

nitrogen (BUN) of 74.9 mg/dL, serum creatinine of 6.76 mg/dL, 
aspartate aminotransaminase (AST) of 1,763 U/mL, and ala-
nine aminotransferase (ALT) of 2,204 U/mL. Also, troponin I 
was elevated to 7.623 ng/mL.

Serological tests for the presence of hepatitis A IgM antibody, 
hepatitis B surface antigen, hepatitis C antibody and its poly-
merase chain reaction (PCR) test, varicella zoster IgM anti-
body, and cytomegalovirus IgM antibody were all negative, in-
dicating that these viruses were unlikely to be the cause of his 
condition. Serological testing for Epstein-Barr virus (EBV) was 
negative for EBV-VCA-IgM, but was positive for EBV-VCA-IgG, 
and positive for EBV-EBNA, indicating a past history of EBV 
infection. Serological testing for rubella virus IgM was nega-
tive but was positive for rubella virus IgG. Results of serolog-
ical tests for the presence of human immunodeficiency virus 
(HIV) antibody were negative. No gastrointestinal parasites 
were detected on stool testing. The test result for antinucle-
ar antibody (ANA) was negative. Tests for syphilis, including 
the Treponema pallidum hemagglutination assay (TPHA) and 
the rapid plasma reagin (RPR) test were negative. Skin biop-
sy and histopathology showed a superficial perivascular der-
matitis with lymphocyte infiltrates. An abdominal computed 
tomography (CT) scan showed slight enlargement of the peri-
aortic lymph nodes.

Figure 1.  The patient in this case report presented with 
erythematous macules and papules on the body, 
typical of drug reaction with eosinophilia and systemic 
symptoms (DRESS). This macroscopic image shows 
the maculopapular rashes over the trunk and arm of 
a 33-year-old Japanese man who presented with drug 
reaction with eosinophilia and systemic symptoms 
(DRESS).
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Shortly after admission, he developed oliguric azotemia and 
profound hypotension, requiring hemodialysis and treatment 
with norepinephrine. Electrocardiography (ECG) showed T-wave 
inversion in leads II, III, aVF, and V3–6. Echocardiography on 
the second day following admission showed a left ventricular 
cavity that was reduced in size due to a thickened and edem-
atous ventricular wall, and pericardial effusion was seen. Left 
ventricular systolic function was diffusely reduced with left ven-
tricular ejection fraction (LVEF) of 52% (Figure 2A). Coronary 
artery angiography demonstrated normal coronary arteries.

A provisional diagnosis of cardiogenic shock due to DRESS 
syndrome-associated myocarditis was made. Following peri-
cardiocentesis, veno-arterial extracorporeal membranous ox-
ygenation (VA ECMO) was commenced. Based on the clinical 
findings of rash, fever, eosinophilia, and multi-organ involve-
ment (liver, kidney, and heart), a definite diagnosis of DRESS 
syndrome was made, after excluding other causes of skin rash, 
fever, and elevated liver enzymes, negative serological panels 
for HAV, HBV, HCV, and ANA and negative blood culture, and 
according to the scoring system for severe cutaneous adverse 
drug reactions (RegiSCAR) (score 8) on the third day follow-
ing admission (Table 1) [2]. On the same day, treatment with 
prednisolone, 60 mg/day was commenced.

The skin rash and cardiogenic shock resolved rapidly following 
treatment with prednisolone. The norepinephrine treatment and 
the VA ECMO were successfully discontinued two days follow-
ing the initiation of prednisolone treatment (on day 5). Repeat 
echocardiography showed marked improvement of the myocar-
dial edema and systolic function on day 14 following admission 
(Figure 2B). Hemodialysis was discontinued on day 14 following 

admission. AST and ALT levels began to decrease one day after 
corticosteroid administration and normalized two months lat-
er. The skin rash resolved completely after five weeks following 
corticosteroid treatment. Corticosteroids were reduced and ta-
pered in dose by 10 mg every week after four weeks. The pa-
tient was discharged home without any sequelae, and corticoste-
roids treatment was successfully discontinued nine weeks later.

Discussion

Drug reaction with eosinophilia and systemic symptoms (DRESS) 
syndrome is a life-threatening condition characterized by fe-
ver, skin rash, lymph node enlargement, leucocytosis with eo-
sinophilia or atypical lymphocytosis, and multi-organ dysfunc-
tion [4,5]. DRESS usually occurs between three weeks to three 
months after initial treatment with certain types of drugs, 
and the mortality rate has been reported to be up to 10% [2]. 
This case report was of a 33-year-old Japanese man who pre-
sented with fever, skin rash, eosinophilia, acute renal failure, 
liver dysfunction, and cardiogenic shock due to myocarditis. 
According to the scoring system for severe cutaneous adverse 
drug reactions (RegiSCAR) (Table1), the RegiSCAR score of this 
case was 8, and a definitive diagnosis of DRESS syndrome was 
made [1,2]. In this case, it is possible that previous treatment 
with the cephalosporin antibiotic, cefaclor, and a nonsteroidal 
anti-inflammatory drug (NSAID) four weeks prior to hospital ad-
mission, were probable case of DRESS, as an association with 
these drugs have been found in 5% previous case reports [3].

Myocarditis due to DRESS is rare. In 2012, Bourgeois et al. sum-
marized all 22 reported cases of DRESS and myocarditis [3,6–24]. 

Figure 2.  Four-chamber echocardiograms in a 33-year-old Japanese man who presented with drug reaction with eosinophilia 
and systemic symptoms (DRESS) and myocarditis, taken on hospital admission, and 11 days following treatment with 
corticosteroids. (A) End-diastolic, apical four-chamber echocardiogram on admission. The cardiac wall thickness, narrowing 
of the internal lumen, and pericardial effusion are shown. (B) End-diastolic, apical four-chamber echocardiogram 11 days 
following treatment with corticosteroids. The cardiac abnormalities shown in A have resolved.

Pre-treatment Post-treatment

A B
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As part of this case report and review of the literature, a search 
of the PubMed database was undertaken, using the keywords 
and phrases, ‘DRESS,’ ‘drug-induced hypersensitivity syn-
drome,’ and ‘myocarditis,’ and found a further 20 case reports 
of DRESS-related myocarditis from 2012 to 2018 [25–43]. This 
literature search allowed the review of the clinical findings of 
a total of 43 cases of DRESS-associated myocarditis, including 
the present case [3,6–43]. Minocycline was the most common 
causative agent (seven cases), followed by allopurinol (four 
cases), ampicillin (three cases), dapson (three cases), and tri-
methoprim-sulfamethoxazole (TMP-SMX) (two cases) [3,6–43]. 
Other causative agents included phenytoin, cephalexin, cefaclor, 

phenobarbital, ciprofloxacin, allopurinol, carbamazepine, ceph-
alexin, modafinil, azithromycin, vancomycin, zonisamide, py-
rimethamine, diclofenac, amitriptyline, lorazepam, clozapine, 
clonazepam, isoniazid, lamotrigine, and sulfasalazine [3,6–43].

On review of the literature, the onset of myocarditis after the 
appearance of a skin rash ranged from a few hours to two years, 
with a median of 30 days and an interquartile range (IQR) of 
between 11–87 days [3,6–43]. All cases described a nonspecific 
rash accompanied by cardiac manifestations, including hypo-
tension, tachycardia, dyspnea, and/or chest pain [3,6–43]. Of 
the 43 cases, 24 patients (56%) had tachycardia; 25 patients 

Score –1 0 1 2

Feve ³38.5°C No/U Yes

Enlarged lymph nodes No No/U Yes

Eosinophilia No/U

 Eosinophils 0.7–1.499×109L–1 ³1.5×109L–1

 Eosinophils, if leukocytes <4.0×109L–1 10–19.9% ³20%

Atypical lymphocytes No/U Yes

Skin involvement

 Skin rash extent (% body surface area) No/U >50%

 Skin rash suggesting DRESS U Yes

 Biopsy suggesting DRESS No Yes/U

Organ involvement

 Liver No/U Yes

 Kidney No/U Yes

 Muscle/heart No/U Yes

 Pancreas No/U Yes

 Other organ No/U Yes

Resolution ³15 days No/U Yes

Evaluation of other potential causes

 Antinuclear antibody

 Blood culture

 Serology for HAV/HBV/HCV

 Chlamydia/mycoplasma

 If none positive and ³3 of the above negative Yes

Table 1.  Scoring system for classifying drug reaction with eosinophilia and systemic symptoms (DRESS) cases as definite, probable, 
possible, or no case.

DRESS – drug reaction with eosinophilia and systemic symptoms; U – unknown/unclassifiable; HAV – hepatitis A virus; HBV – hepatitis 
B virus; HCV – hepatitis C virus. * After exclusion of other explanations: 1, one organ; 2, two or more organs. Final score <2, no case; 
final score 2–3; possible case; final score 4–5 probable case; final score >5, definite case. Reproduced from Cacoub et al. [2], with 
permission from the American Journal of Medicine.
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(58%) had dyspnea; 24 patients (56%) had hypotension; 18 
patients (42%) had chest pain [3,6–43]. Twenty-five cases 
(58%) had elevated cardiac enzymes; 32 patients (74%) had 
left ventricular dysfunction on echocardiography; and 35 pa-
tients (81%) had abnormal electrocardiography (ECG) find-
ings [3,6–43]. Mortality was recorded in 19 cases (44%), and 
there were two cases (5%) of long-term heart failure [3,6–43]. 
Considering that the overall mortality has previously been re-
ported to be as low as 10% for DRESS syndrome [2], cardiac 
involvement in patients with DRESS syndrome results in poor 
prognosis and an increased mortality rate. Literature review 
showed that endomyocardial biopsy was performed in 26 cas-
es (60%) [3,6–43]. The cardiac histology has been reported 
to show more intense infiltrates of lymphocytes and eosino-
phils and myocyte necrosis [44]. The literature review of cas-
es of DRESS-associated myocarditis showed that the cause of 

death included ventricular fibrillation, malignant tachyarrhyth-
mia, and asystole [3,6–43]. The median time (25th, 75th percen-
tile) between admission and death was two days (1.5, 5.5) in 
19 patients studied, and 10 (52%) of 19 patients died within 
72 hours. Review of the literature showed that treatment for 
DRESS-associated myocarditis included corticosteroids, intra-
venous immunoglobulin (IVIG), antihistamine, azathioprine, 
mycophenolate, muromonab-CD3, cyclosporine, rituximab, 
and plasmapheresis [3,6–43]. Some cases required pericardi-
ocentesis, pericardiectomy, the use of an intra-aortic balloon 
pump (IABP), or a left ventricular assist device (LVAD) [3,6–43].

The findings of the literature review allowed the evaluation 
of the effectiveness of corticosteroid treatment for DRESS-
associated myocarditis, which was used in 36 cases (84%), 
including the present case [3,6–43]. Although there was no 

Factor n Death, n (%) OR (unadjusted)* OR (adjusted)**

Age >50 6  1 (17%)  0.21 (0.02–1.9)

Hypotension on admission*** 24  9 (38%)  0.54 (0.16–1.8)

EF <30% 15  5 (35%)  0.60 (0.16–2.2)  0.97 (0.24–3.9)

No corticosteroid 7  6 (86%)  10.6 (1.1–98)#  10.5 (1.1–104)#

Table 3.  Factors associated with in-hospital death for of patients with drug reaction with eosinophilia and systemic symptoms 
(DRESS), from the literature.

* Dichotomous variables were analyzed and compared by using the c2 test. ** Multivariate logistic regression analysis was performed. 
Adjusted for EF <30% and no use of corticosteroids. SPSS software version 22.0 (IBM Corporation, Armonk, NY, USA) was used to 
perform the statistical analysis. *** Hypotension was defined as in Table 1. EF – ejection fraction; OR – odds ratio. # P=0.044.

All
N=43

No corticosteroid use
N=7

Corticosteroid use
N=36

P-value*

Age mean (SD)  32 (±18)  30 (±26)  33 (±16) 0.80

Male, n (%)  20 (47%)  5 (71%)  15 (41%) 0.22

Hypotension** on admission, n (%)  24 (56%)  3 (42.9%)  21 (58.3%) 0.68

EF <30%, n (%)  14 (33%)  0 (0%)  14 (41%) 0.28

Other immunosuppression or IVIG 
treatment, n (%)

 11 (26%)  0 (0%)  11 (31%) 0.31

Outcome

 In-hospital death, n (%)  19 (44%)  6 (85.7%)  13 (36%) 0.03

 Full recovery of cardiac function, n (%)  21 (49%)  1 (14%)  20 (55%) 0.09

Table 2.  Clinical characteristics of patients with drug reaction with eosinophilia and systemic symptoms (DRESS) on admission, and 
outcome, from the literature.

SD – standard deviation; EF – ejection fraction; IVIG – intravenous immunoglobulin. * Dichotomous variables were analyzed and 
compared by using the c2 test. SPSS software version 22 (IBM Corporation, Armonk, NY, USA) was used to perform the statistical 
analysis. ** Hypotension was defined as systolic blood pressure <100 mmHg or documentation of hypotension in case no definite 
blood pressure was noted in each case report.
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statistically significant difference in baseline characteristics 
between the corticosteroid-treated and the noncorticoste-
roid-treated groups, the corticosteroid group included more 
patients with hypotension and a low ventricular ejection frac-
tion (EF) (Table 2) [3,6–43]. Among the corticosteroid-treated 
group, 11 patients (31%) received other forms of immuno-
suppressive treatments, including intravenous immunoglobu-
lin (IVIG), and these forms of treatment might have contribut-
ed their improved clinical outcome (Table 2). Patient mortality 
was 36% and 86% in the corticosteroid-treated group and the 
noncorticosteroid-treated group, respectively (p=0.03) [3,6–43]. 
Corticosteroid treatment was associated with decreased mor-
tality according to the results of multivariate logistic regres-
sion analysis (Table 3) [3,6–43].

To our knowledge, this case report, supported by a review of 
the literature, is the first to confirm the importance of cortico-
steroids for the treatment of DRESS-associated myocarditis, al-
though only case reports have supported this finding [3,6–43]. 
However, because only PubMed was searched for the litera-
ture review for cases of DRESS-associated myocarditis, and 
some case reports may have been missed. The review of the 
literature has shown that only case reports have been pub-
lished on DRESS-associated myocarditis and that, at this time, 

no controlled clinical studies have been undertaken to eval-
uate the most effective treatment and treatment schedules.

Conclusions

A rare case of drug reaction with eosinophilia and systemic 
symptoms (DRESS) syndrome complicated by severe myocar-
ditis has been presented, which showed a response to treat-
ment with corticosteroids. A review of the literature of previ-
ously reported cases (42 previously reported cases) supported 
that myocarditis can be a fatal, but an under-diagnosed man-
ifestation of DRESS syndrome that may occur long after the 
onset of symptoms of DRESS. Myocarditis should be consid-
ered, and echocardiography should be performed urgently in 
cases of DRESS syndrome, especially when hemodynamic in-
stability occurs. Early recognition, prompt removal of the caus-
ative agent and treatment with corticosteroids is important for 
treating the potentially life-threatening condition of DRESS-
associated myocarditis.
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