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Summary
Drug reaction with eosinophilia and systemic symptoms 
(DRESS) syndrome represents a severe adverse drug 
reaction driven by eosinophilia. Treatment is focused 
on withdrawal of medication, supportive care and 
immunosuppression such as high-dose corticosteroid 
therapy. Here we report a 56-year-old male patient who 
initially presented with breathlessness and eosinophilia, 
subsequent development of respiratory failure and 
admission to ITU for non-invasive ventilation. The 
patient continued to deteriorate despite high-dose 
prednisolone and methylprednisolone. Other causes 
of hypereosinophilia were normal. He was diagnosed 
with DRESS syndrome secondary to pregabalin and 
was treated with subcutaneous mepolizumab. We 
observed the rapid resolution of eosinophilia and clinical 
improvement; the patient was discharged home within a 
month of administration. This represents the successful 
use of mepolizumab in the acute setting of pulmonary 
failure secondary to DRESS. A similar approach could 
be adopted in other acute conditions with refractory 
eosinophilic inflammation where standard steroid 
therapy has failed.

Background
Drug reaction with eosinophilia and systemic 
symptoms (DRESS) syndrome represents a severe 
adverse drug reaction which can occur up to 8 
weeks after starting medication.1 The term was first 
used in 1996 by Bocquet et al following a review 
of 24 patients by Callot et al.2 3 The underlying 
pathophysiology is unclear but is likely to be multi-
factorial, including abnormal metabolism of drug 
metabolites, human leucocyte antigen-specific inter-
actions and possible viral interactions.4 This initial 
trigger(s) led to complete or partial activation of the 
eosinophil inflammatory pathway. This activates 
T-helper 2 cells and a cytokine cascade including 
interleukin  (IL)-4 and IL-13.5 6 These lead to the 
production of IL-5 and eotaxin (CCL11) which 
act on the bone marrow to stimulate the release of 
mature eosinophils. Chemotaxis via IL-4 and IL-13 
to the initial site of injury and cause their degran-
ulation. Locally produced IL-5 may have autocrine 
effects to promote eosinophil survival.7 

There has been documentation of DRESS 
syndrome triggered by anticonvulsant therapy, 
minocycline, allopurinol, abacavir and nevirapine. 
Phenytoin and phenobarbital are considered to be 
the most principal causes of DRESS.8 Diagnosis is 
mainly based on clinical presentation. Although 

diagnostic criteria have been suggested, none 
have been validated. The RegiSCAR criteria have 
been widely used which were first described by 
Kardaun et al.9–11 It is based on a scoring system 
evaluating the presence of fever ≥38.5°C, lymph-
adenopathy, eosinophilia, skin involvement, other 
organ involvement and evaluation of other poten-
tial causes. An alternative set of criteria from Shio-
hara et al has also been documented, which include 
HHV-6 activation.12

DRESS is associated with a reported mortality rate 
of 10%.10 Management has been mainly based on 
drug withdrawal, supportive care with immunosup-
pressive use (eg, topical and systemic corticosteroids 
and ciclosporin). The monoclonal antibody mepoli-
zumab targets IL-5 signalling as a key regulator or 
eosinophilic upregulation and has been recently been 
approved for treatment of severe refractory eosin-
ophilic asthma by the National Institute of Clinical 
Excellence, UK (NICE UK).13 Mepolizumab is a 
humanised monoclonal antibody and prevents the 
association between IL-5 and IL-5 receptor alpha 
chain. Mepolizumab use has mainly been centred 
towards eosinophilic asthma, with trials beginning 
with Leckie et al at the turn of the century showing 
biochemical improvement in response to a hista-
mine challenge.14 Although initially promising, 
larger-scale trials did not confer any clinical improve-
ment in patients until trials selecting for patients 
demonstrating eosinophilia was established.15–17 The 
mepolizumab as adjunctive therapy in patients with 
severe asthma (MENSA) trial showed favourable 
outcomes with regards to frequency of exacerba-
tions and subjective clinical scoring (Asthma Control 
Questionnaire-5, St George’s Respiratory Question-
naire).17 Further trials have shown the ability of 
mepolizumab to reduce the long-term glucocorticoid 
burden of patients with refractory asthma and hyper-
eosinophilic syndrome (HES).

Importantly, the use of mepolizumab has focused 
on clinically stable, glucocorticoid refractory 
patients with eosinophilic conditions (asthma, 
chronic obstructive pulmonary disease and 
HES).17–19 The successful use of mepolizumab 
in treatment of DRESS secondary to co-trimox-
azole has been documented by Ange et al in with 
a background of an autologous stem cell trans-
plant secondary to acute myeloid leukaemia.20 We 
describe the acute use of mepolizumab in a patient 
admitted with severe hypereosinophilic pneumo-
nitis secondary to DRESS syndrome requiring 
non-invasive ventilation, refractory to high-dose 
steroid therapy and broad-spectrum antibiotics.
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Case presentation
A 56-year-old man of white European origin presented with 
breathlessness, fever, malaise and raised eosinophils. He had a 
history of epilepsy, trigeminal neuralgia, chronic pain syndrome, 
fibromyalgia, coeliac disease and hypertension and had been 
commenced on Pregabalin 8 weeks prior to presentation. 
Initially, he was hypoxaemic with no evidence of other organ 
dysfunction.

Investigations
Admission blood tests and observations are shown in table  1, 
which show an eosinophilia of 5.4×109/L with a chest radio-
graph reported as showing bilateral consolidation (figure  1). 
Antinuclear antibodies (ANA) and perinuclear antineutrophil 
cytoplasmic antibodies (p-ANCA) negative; total immunoglob-
ulin  (Ig)E raised  >1500 kU/L; tryptase normal; microbiology 
cultures, parasite, hepatitis and HIV serology were negative. 
T-cell immune-phenotypic and genetic testing did not reveal a 
haematological or clonal cause of eosinophilia. Echocardiogram 
was normal. CT of the best revealed extensive bilateral confluent 
ground-glass opacities (figure 2).

Differential diagnosis
►► Idiopathic HES.
►► Community-acquired pneumonia.
►► Connective tissue disease.
►► Eosinophilic granulomatosis with polyangiitis.

Treatment
On admission, he was treated for community-acquired pneu-
monia with intravenous co-amoxiclav and oral clarithromycin. 
Following minimal response, this was escalated to intrave-
nous piperacillin/tazobactam 3 days later with the addition of 

prednisolone 40 mg daily. However, there was ongoing clinical 
deterioration by day 7 and the patient was transferred to the 
intensive care unit. The patient was started on non-invasive 
ventilation due to worsening respiratory function and oxygen 
requirements. The rash resolved with steroid prior to a planned 
biopsy. Bronchoscopy and lung biopsy were deemed too high 
risk. A diagnosis of drug reaction with eosinophilia and systemic 
symptoms (DRESS) was made based on RegiSCAR scoring. 
Intravenous methylprednisolone was commenced (1 g daily for 
6 days), followed with prednisolone 60 mg daily. A diagnosis of 
eosinophilic granulomatosis with polyangiitis (formerly Churg-
Strauss vasculitis) was considered but serum ANCAs were equiv-
ocal and myeloperoxidase/PR3 negative. There were negative 

Table 1  Summary table of admission blood tests and observations

Blood results 12 June 2017 Observations

Haemoglobin (g/L) 105 Temperature (°C) 37

White cell count (109/L) 13.2 Blood pressure (mm Hg) 139/63

Platelets (109/L) 400 Pulse rate (/min) 99

Neutrophils (109/L) 8.3 Respiratory rate (/min) 19

Lymphocytes (109/L) 0.9 Oxygen saturations (%) 95

Monocytes (109/L) 0.8
Supplemental oxygen (L/
min) 3

Eosinophils (109/L) 5.4

Mean cell volume (fL) 84

C reactive protein (mg/L) 204

Results above the laboratory reference range are shown in red, those below in blue. 

Figure 1  (A) Patient’s admission PA chest radiograph (12/06/2017). Reported to have bilateral consolidation. (B) AP chest radiograph after 
deterioration and intensive care admission (28/06/2017). (C) AP chest radiograph prior to discharge from intensive care to respiratory ward, noted 
persistent fibrotic changes (16/07/2017).

Figure 2  CT scan of chest at admission and at 3 months follow-up.
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parasite serology and stool samples with negative genetic testing 
for a clonal or haematological cause. There was a transient 
response but by day 14 of admission in view of progressive 
life-threatening respiratory failure (PaO2:FiO2 ratio <150 mm 
Hg), evidence of liver involvement (rising transaminases) and 
persistent hypereosinophilia (7.1×109/L) with raised serum 
IL-5 (22.4 pg/mL; normal, <4.4 pg/mL) despite high-dose gluco-
corticoids, we chose to try rescue therapy with mepolizumab. 
Following drug approval by our local medicines management 
group, a trial of mepolizumab was given after an initial dose of 
600 mg subcutaneously split to 300 mg on consecutive days.

After 24 hours, detectable serum IL-5 levels had fallen <4.4 pg/
mL. Oxygenation and eosinophilia improved steadily over the 
next 13 days and he was discharged from critical care. Subse-
quently, after a phase of recovery he was discharged home. 
Mepolizumab, 300 mg subcutaneously 4 weekly, has subse-
quently maintained eosinophils <0.3×109/L and prednisolone 
weaned.

He was discharged on 3 L/min of long-term home oxygen 
2 months after admission, which was further weaned in the 
community to 2 L/min.

Outcome and follow-up
Unfortunately, the patient has required further inpatient admis-
sions due to recurring chest pain and breathlessness; likely due 
to a combination of fibrotic sequelae, chronic pain syndrome 
and underlying anxiety. There was a  significant psychological 
burden on the patient and his wife after this admission due to 
his ongoing disability.

Discussion
DRESS syndrome has no universally accepted diagnostic criteria. 
Even though the use of the RegiSCAR criteria has been widely 
documented, clinical suspicion has to also take priority. Our 
patient developed unexplained eosinophilia after commencing 
pregabalin, with severe respiratory involvement. As our patient 
only partially fulfilled the RegiSCAR diagnostic criteria for 
a DRESS syndrome reaction to pregabalin, we considered the 
possibility that this case may represent a drug-induced HES. 
Clinically, this would not alter his management. DRESS induced 
by gabapentin has been previously reported but was not treated 
with mepolizumab.21 The previously described case involving 
DRESS secondary to co-trimoxazole demonstrated complete 
resolution after the use of mepolizumab, without ongoing 
therapy.20 This is the first case to demonstrate its effectiveness in 
the critical care setting of life-threatening respiratory failure and 
ensuing multiorgan involvement secondary to DRESS.

For DRESS syndrome in addition to withdrawal of the offending 
drug, therapy with glucocorticoids such as pulsed methylpred-
nisolone has shown some efficacy in the past, but can also have 
serious side effects.10 22–24 Our patient continued to deteriorate 
despite these therapies with a high therapeutic oxygen demand 
and intensive care admission. This disease progression refrac-
tory to conventional treatment is similar to the case described by 
Yun et al. There is a significant similarity with this case to HES, 
which can also cause life-threatening disease but also long-term 
biological and psychological consequences. Treatment of HES is 
also based on glucocorticoids, with patients with chronic HES 
having a heavy long-term steroid burden. Mepolizumab has been 
trialled in this population as an alternative treatment strategy to 
reduce long-term steroid use. A trial by Rothenberg et al demon-
strated a reduction in corticosteroid treatment in patients with 
HES.19 However, in contrast to our patient, these patients were 

previously diagnosed and demonstrated a stable clinical picture; 
corticosteroid therapy was required to maintain clinical remis-
sion. Similarly, in trials using mepolizumab in asthmatic patients 
focus on preventative and maintenance strategies. Previous 
studies have investigated response to therapy over several days 
to weeks. They demonstrate an absolute fall in eosinophil count 
at the endpoint and chronic change.14 19 Beyond the previous 
case report, there are little data to show the acute effect of mepo-
lizumab administration and correlation to clinical improvement.

Rothenberg et al demonstrated that a dose of 750 mg intrave-
nous mepolizumab in patients with stable HES reduced gluco-
corticoid maintenance therapy.19 Similarly, this dose was used by 
GlaxoSmithKline (GSK) in their extension trial (NCT00097370) 
primarily evaluating safety. However, in a further extension 
trial (NCT03306043) to characterise long-term safety and 
dosing a dose of 300 mg subcutaneous mepolizumab was used 
instead.25 26 Subcutaneous delivery has been previously shown 
to have increased response compared with intravenous mepo-
lizumab in the MENSA Study (mepolizumab as adjunctive 
therapy in patients with severe asthma).17 Treatment intervals 
of 4 weeks have widely been used across multiple trials. NICE 
UK has approved a dose of 100 mg subcutaneously 4 weekly for 
the treatment of eosinophilic asthma.13 Given the current trial 
dosing strategy and previously documented benefit of subcuta-
neous administration compared with intravenous we opted for 
subcutaneous mepolizumab. The  rationale behind the 600 mg 
split dosing was derived from data from the initial GSK trial using 
750 mg intravenous mepolizumab, although we were unable to 
obtain this particular dose. Split dosing was used to avoid poten-
tial localised skin reactions from an increased dose. Consequent 
dosing to maintain remission was given at 300 mg subcutane-
ously in line with the current GSK trial (NCT03306043). In 
comparison, mepolizumab dosing in the case described by Yun et 
al was based on that for eosinophilic asthma (100 mg).

Subsequent follow-up and readmission showed disease recur-
rence despite pregabalin exclusion since the initial admission. 
Interestingly, a trial off mepolizumab over 2 months showed a 
steady incline in eosinophilia and worsening of symptoms. At 
which point, 4 weekly 100 mg dosing was reinstated. Serial axial 
lung CT imaging demonstrated persistent fibrotic changes bilat-
erally, likely caused by the initial DRESS syndrome. As with all 
monoclonal antibody therapy, there is potential for an immuno-
genicity reaction to have occurred and it would be interesting to 
further evaluate the development of antibodies to mepolizumab.

The clinical improvement we have documented in our patient 
with acute pneumonitis secondary to DRESS demonstrates a 
novel use of mepolizumab. This case, in conjunction with the 
single previous case of mepolizumab in the treatment of acute 
DRESS supports further study of mepolizumab in acute DRESS 
syndrome and HES to induce remission. Given the differences 
in dosing strategy, further investigation into appropriate doses is 

Learning points

►► Consider other differential diagnoses in those patients whose 
symptoms do not resolve with initial treatment.

►► Investigation of hypereosinophilia is important as causes can 
indicate an obscure diagnosis.

►► Using a personalised approach to target the specific driver of 
inflammation rather than global immunosuppression should 
be how patients with acute pneumonitis should be managed 
in the era of monoclonal immunotherapy.
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required. The rapid effect on eosinophil count and resolution of 
pulmonary symptoms in these patients may warrant an investi-
gation into using mepolizumab as rescue therapy in the acutely 
deteriorating eosinophilic asthmatic patient.
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