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SUMMARY
Drug reaction with eosinophilia and systemic symptoms 
(DRESS) is a potentially life-threatening adverse drug 
reaction with a mortality rate of 10%. Interstitial 
nephritis, pneumonitis, myocarditis, meningitis, thyroiditis 
and pancreatitis are major causes of morbidity and 
mortality in this syndrome. Cessation of offending 
medication is paramount. There is paucity in high quality 
prospective studies guiding the treatment of DRESS, and 
there are no published therapeutic clinical trials in the 
treatment of corticosteroid refractory hypersensitivity 
myocarditis. The authors present a unique case of 
ciprofloxacin-induced DRESS with concurrent thyroiditis 
and refractory eosinophilic myocarditis that required 
mepolizumab and multiple immunosuppressants for 
successful treatment.

BACKGROUND
Drug reaction with eosinophilia and systemic 
symptoms (DRESS) is a potentially life-threatening 
adverse drug reaction with a mortality rate of 
10%.1 2 The estimated incidence of DRESS is 2.18 
per 100 000 patients.3 Symptoms typically present 
2–6 weeks after starting the offending medication, 
with anticonvulsants and antibiotics identified as 
common culprits.4–8 The presentation of DRESS 
is heterogeneous, with patients often presenting 
with fever, a cutaneous eruption, haematological 
abnormalities and internal organ involvement.4 
Typically, the cutaneous eruption is morbilli-
form but may feature vesicles, pustules and target 
lesions.4 9 10 Interstitial nephritis, pneumonitis, 
myocarditis, meningitis, thyroiditis and pancreatitis 
are major causes of morbidity and mortality in this 
syndrome.4

The authors present a unique case of 
ciprofloxacin-induced DRESS with concurrent 
thyroiditis and refractory eosinophilic myocarditis 
that required mepolizumab and multiple immuno-
suppressants for successful treatment.

CASE PRESENTATION
A man in his 50s presented with a 1-week history 
of progressive monomorphic pustules on an 
erythematous background over his face, neck and 
torso (figure  1). There was periorbital swelling 
but no involvement of conjunctiva or mucosal 
membranes. He reported diarrhoea and general 
malaise in the preceding week. On observation, 
he was febrile to 37.9°C and normotensive. Four 
weeks prior to presentation, he had been treated 

with ciprofloxacin for an episode of prostatitis. The 
patient denied taking any other new medications. 
His medical history is significant for prostate cancer 
in 2017 treated with laser ablation and tamsulosin. 
He denied recent travel abroad. The differential 
diagnoses for his pustular maculopapular eruption 
were DRESS, acute generalised exanthematous 
pustulosis and acute febrile neutrophilic dermatosis.

Laboratory investigations revealed raised white 
cell count of 19.3×109/L (3.7–9.5), with neutro-
philia; 14.3×109/L (2.0–8.0) and eosinophilia; 
1.5×109/L (0–0.5). Punch biopsies of the skin 
showed an urticarial reaction pattern with minor 
interface change, the presence of eosinophils and 
a pustular reaction compatible with a drug reac-
tion. There were no features of vasculitis. The clin-
ical picture was in keeping with DRESS, and the 
patient was treated with and responded well to 75 
mg (1 mg/kg bodyweight) oral prednisolone with 
an improvement in his cutaneous eruption. He was 
discharged at day 5 with a planned reduction of his 
corticosteroid dose pending review the following 
week.

Prior to review, the patient presented twice to a 
peripheral emergency department with tachycardia 
(110 BPM), shortness of breath and palpitations. 
He was initially diagnosed with DRESS-induced 
thyroiditis with laboratory findings of thyroid-
stimulating hormone (TSH) <0.01 mIU/L (0.4–
4.0), free thyroxine >64 pmol/L (9.0–19.0), free 
triiodothyronine 22.3 pmol/L (2.6–6.0), negative 
TSH receptor autoantibodies and an ultrasound 
demonstrating heterogeneous echotexture of the 
thyroid gland with normal vascularity and no focal 
lesion. The patient was initiated on carbimazole and 
propranolol and discharged for outpatient review. 
He represented with persisting dyspnoea and palpi-
tations, where it was found that his high-sensitivity 
troponin-I (hs-TI) rose to 1070 ng/L (<50) despite 
a normal electrocardiograph and was presumed to 
have a non-ST-elevation myocardial infarction. He 
was admitted under cardiology for management, 
where his eosinophils peaked to 3.8×109/L, ALT 
289 U/L (10 – 50) and AST 85 U/L (10-35). A trans-
thoracic echocardiogram (TTE) demonstrated a 
decreased left ventricular ejection fraction (LVEF) 
of 33% and a dilated right ventricle with moder-
ately impaired systolic function. A coronary angio-
gram was subsequently performed which excluded 
coronary artery disease.

Further laboratory investigations for viral reac-
tivation were unremarkable: parvovirus, CMV, 
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HHV-6 were IgG positive but IgM negative, HSV-1 and HSV-2 
IgG were negative, Epstein-Barr virus (EBV) IgM was nega-
tive, HHV-7 PCR was not detected and adenovirus, influenza 
A, influenza B antibodies were negative. An infection screen 
including quantiFERON, hepatitis B Ag/Ab, hepatitis C PCR, 
HIV Ag/Ab and strongyloides serology were also negative. 
The patient’s stool sample tested negative for giardia lamblia, 
entamoeba histolytica, cryptosporidium, shigella, shiga toxin, 
campylobacter and salmonella. Serum antineutrophil cytoplasm 
antibody was negative by both indirect immunofluorescence and 
by direct measurement of proteinase 3 (PR3) and myeloperoxi-
dase (MPO) antibodies.

The most likely diagnosis considered in this setting was 
DRESS-induced eosinophilic myocarditis. While possible, alter-
nate diagnoses such as eosinophilic granulomatosis with poly-
angiitis (EGPA), hypereosinophilic syndrome (HES), parasitic 
infection and other non-eosinophilic myocardial process such 
as lymphocytic myocarditis seemed less likely. The patient’s 
management at the peripheral hospital was led by immunology 
as DRESS-induced eosinophilic myocarditis with a 3-day course 
of intravenous pulsed 250 mg methylprednisolone (MP), with 
resultant reduction in troponin and resolution of peripheral 
eosinophilia (figures 2 and 3). With transition to oral prednis-
olone 1 mg/kg, however, the troponin levels relapsed to 21 172 
ng/L necessitating another 3-day course of pulsed intravenous 
500 mg MP. The patient’s dyspnoea and fatigue improved and 
repeat a TTE demonstrated a LVEF of 65% and normal right 
ventricular cavity size. However, the patient’s troponin relapsed 
again after completing the second pulse corticosteroid treatment.

Given the ongoing troponin elevation despite multiple high 
dose pulses of intravenous corticosteroid, but with an improve-
ment in rash and eosinophil count, the patient underwent a 
biopsy of the right ventricular endomyocardium for clarifica-
tion of the underlying diagnosis. The biopsy demonstrated a 
lymphohistiocytic and eosinophilic infiltrate in the myocardium, 
but with no myocardial necrosis (figure 4). There was no signif-
icant fibrosis, iron overload or amyloidosis on staining. Electron 
microscopy examination shows no significant abnormalities. The 
histopathological features were in keeping with DRESS-related 
myocarditis. Another 3-day course of pulse intravenous MP, this 
time at a dose of 1 g, was administered after a further increase 
in troponin 16 972 following biopsy (which was felt not to be 
solely iatrogenic).

An intensive regimen of one stat dose of 300 mg mepolizumab 
plus a 6-month course of monthly intravenous 1500 mg cyclo-
phosphamide was initiated in view of the patient’s aggressive 
myocarditis that responded only temporarily to multiple courses 
of high-dose pulse corticosteroids. The addition of mepolizumab 
to the cyclophosphamide regimen was postulated to lead to 
greater efficacy and a faster onset of action both to treat the 
underlying myocarditis and enable potential weaning of corti-
costeroids. Cyclophosphamide was chosen over ciclosporin 
(which is often considered the first line steroid sparing agent in 
DRESS), due to its greater potency and evidence in a potentially 
life-threatening treatment refractory myocarditis.

The patient’s clinical symptoms resolved, and he was 
discharged with a hs-TI nadir of 117 ng/L and 75 mg predniso-
lone. Three weeks later, routine blood monitoring revealed an 

Figure 1  Pustular maculopapular eruption over the trunk.

Figure 2  Highly-sensitivity troponin-I rise due to DRESS-induced eosinophilic myocarditis. DRESS, drug reaction with eosinophilia and systemic 
symptoms; MP, methylprednisolone
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asymptomatic rise in his troponin to 1760 ng/L. He was read-
mitted to hospital for further intravenous pulse corticosteroids 
and a further dose 300 mg dose of mepolizumab, in addition 
to his next dose of cyclophosphamide as already planned. He 
was subsequently commenced on ciclosporin as an additional 
corticosteroid-sparing immunosuppressive agent in the context 
of a further minor, although asymptomatic troponin rise, both 
for disease control and to facilitate reduced corticosteroid 
exposure. His troponin values again improved, and he was 
discharged.

OUTCOME AND FOLLOW-UP
The 9 months since discharge were uneventful. The patient 
completed a 6-month course of cyclophosphamide without 
complications and his prednisolone and ciclosporin have both 
been entirely weaned. The patient remains well and asymptom-
atic with no rash or clinical features of cardiac dysfunction even 
after finishing all immunosuppressant treatment. He continues 
to demonstrate normal biomarkers (including troponin, periph-
eral eosinophil count, thyroid function and liver function 
testing). He has been counselled on the importance of lifelong 

Figure 3  Eosinophil trend in our patient. MP, methylprednisolone.

Figure 4  H&E stain of endomyocardium ventricle biopsy showing mixed inflammatory infiltrate consisting of eosinophils, lymphocytes and 
histiocytes. There is no significant fibrosis nor necrosis. (A) 4× MAG. (B) 10× MAG. (C) 40× MAG. (D) Gomori trichrome stain showing there is minimal 
fibrosis.
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strict avoidance of ciprofloxacin and wears a piece of jewellery 
inscribed with the instruction not to administer ciprofloxacin.

DISCUSSION
The pathophysiology of DRESS is not completely understood, 
with several underlying mechanisms involving genetic factors, 
a specific immune response and reactivation of viruses from the 
herpesviridae family (eg, HH6, HH7, CMV and EBV) thought 
to play important roles.5 11–13 Eosinophilia and atypical lympho-
cytes are implicated in visceral organ injury.7 8

DRESS is associated with long-term autoimmune sequalae. 
Patients may develop autoimmune thyroiditis including Graves’ 
disease and Hashimoto’s thyroiditis, haemolytic anaemia, 
alopecia areata and vitiligo.6 14 Dysfunctional regulatory T-cells 
and HHV-6 reactivation thought to be key players in the patho-
genesis of autoimmune sequalae.6 11 14 15 Patients may present 
with tachycardia and palpitations which can occur from 1 month 
to several years after the diagnosis of DRESS, therefore, patients 
should have their thyroid function monitored for at least 2 
years.4 Testing for the Herpesviridae family through PCR may be 
useful in the diagnosis of DRESS as well as a prognostic marker 
for the development of multiorgan involvement.16–18

Eosinophilic myocarditis associated with a drug reaction, 
also known as hypersensitivity myocarditis, affects 4%–21% of 
DRESS patients and has a mortality rate between 31.4% and 
55%.19–21 Ampicillin and minocycline are medications commonly 
implicated.22 Hypersensitivity myocarditis can occur at the onset 
of, or up to 4 months after, fever and cutaneous eruption.21 22 
Interestingly, it may occur in the absence of cutaneous symptoms 
and resolution of eosinophilia, such as in our case.21 22 Patients 
presenting with dyspnoea, tachycardia, hypotension and/or chest 
pain in the context of DRESS should be investigated for myocar-
dial damage, such as a troponin level and ECG, to guide further 
investigations including imaging and myocardial biopsies.20

There is paucity in high-quality prospective studies guiding 
the treatment of DRESS, and there are no published therapeutic 
clinical trials in the management of corticosteroid refractory 
hypersensitivity myocarditis.19 Cessation of offending medi-
cation(s) is paramount.5 Treatment is aimed at arresting the 
infiltration of eosinophils into tissue, inhibiting eosinophil 
degranulation and suppressing immune activation.20 Corticoste-
roids are often employed as first line agents, with a review by 
Husain et al recommending 0.5–1.0 mg/kg/day of prednisolone 
with a gradual tapering over several months to reduce the like-
lihood of relapse and development of autoimmune sequalae.4

Mepolizumab is an anti-interleukin-5 monoclonal antibody 
that reduces eosinophilic differentiation in the bone marrow 
and subsequent maturation in the blood.23 It has been used in 
HES, severe refractory eosinophilic asthma and EGPA.23 In this 
case, mepolizumab’s use was influenced by its established role 
in EGPA which can present with eosinophilic myocarditis.24 
Mepolizumab has also demonstrated efficacy in the context 
of DRESS-induced eosinophilia, eosinophilic myocarditis and 
pneumonitis.25–27

Other novel therapies have also proven efficacious in the 
context of corticosteroid refractory HES. Janus kinase (JAK) 
signalling has been demonstrated to activate genes required for 
Th2 cell differentiation and subsequent development of eosino-
phils via interleukin-5.28 Case reports have showed efficacy of 
JAK-inhibitors in corticosteroid refractory HES and eosinophilic 
fasciitis.29–31

The authors present a unique case of ciprofloxacin-induced 
DRESS with concurrent thyroiditis and a severe refractory 

eosinophilic myocarditis, requiring multiple agents, including 
mepolizumab, to treat successfully. Clinicians need to be 
aware that DRESS is a potentially life-threatening condition 
and patients may have concurrent multiorgan involvement, as 
demonstrated in this case of thyroiditis and myocarditis. It is 
encumbent on us as clinicians to actively monitor for the short 
and long-term sequalae of DRESS.
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