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 Patient: Male, 52
 Final Diagnosis: Drug reaction with eosinophilia and systemic symptoms
 Symptoms: Rash
 Medication: Oxacillin
 Clinical Procedure: —
 Specialty: Critical Care Medicine

 Objective: Rare disease
 Background: Drug reaction with eosinophilia and systemic symptoms (DRESS) is an idiosyncratic life-threatening reaction 

comprised of fevers, rash, and leukocytosis with eosinophilia. Though characteristically associated with leuko-
cytosis, there are rare case reports of DRESS-induced agranulocytosis. DRESS is most frequently caused by an-
tiepileptic medications; however, it has very rarely been reported in relation to oxacillin. We describe a case of 
oxacillin-induced DRESS associated with agranulocytosis.

 Case Report: A 52-year-old male was admitted for an epidural abscess secondary to oxacillin-sensitive Staphylococcus 
aureus, for which an extended course of oxacillin and rifampin was initiated. On day 22 of therapy, the pa-
tient developed a fever of 38.7°C (101.6°F) with rigors. His complete blood cell count revealed new leukope-
nia (1.8×103/uL) with 16% eosinophils and 3% atypical lymphocytes. Antibiotics were transitioned from oxa-
cillin and rifampin to vancomycin, cefepime, and rifampin for presumed sepsis of unclear etiology. On day 23, 
he was noted to have a pruritic erythematous blanching papular rash on his chest, trunk, neck, and left upper 
extremity. Infectious workup was unrevealing, and his fever curve up-trended to 39.3°C (102.7°F) with no clin-
ical improvement on broad-spectrum antimicrobials, suggestive of a non-infectious etiology of his rash and 
fevers. His rash evolved into confluent red patches, and eosinophilia rose to 21%, which was concerning for 
a drug reaction. His RegiSCAR score was calculated to be 6, consistent with definite DRESS. Leukopenia re-
solved (6.3×103/uL) 4 days after discontinuing oxacillin. His epidural abscess was ultimately treated with dap-
tomycin, and DRESS was managed supportively with antihistamines and triamcinolone cream.

 Conclusions: We highlight this case because of the rarity of DRESS with agranulocytosis related to oxacillin. Beta-lactam an-
tibiotics are widely used, and while DRESS is an uncommon condition, clinicians should consider this diagno-
sis when managing patients with fevers, leukopenia, and rash.

 MeSH Keywords: Agranulocytosis • Drug Hypersensitivity Syndrome • Drug-Related Side Effects and Adverse Reactions 
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Background

Drug reaction with eosinophilia and systemic symptoms (DRESS) 
was first identified in the 1920s as a severe drug reaction to an 
anti-epileptic medication, nirvanol [1]. Since that time, DRESS 
has become known as an idiosyncratic life-threatening reac-
tion comprised of fevers, rash, and leukocytosis with eosin-
ophilia. Though a relatively rare syndrome with an incidence 
of 0.9 affected per 100 000 patients, DRESS can lead to se-
vere multi-organ system dysfunction, and in some cases even 
death [2]. A review of 117 cases of DRESS identified anti-ep-
ileptics, allopurinol, and the antimicrobials sulfonamide and 
dapsone as culprits in two-thirds of cases [3]. Oxacillin, how-
ever, has not been cited in the list of more than 50 offending 
drugs that have been implicated in DRESS [4,5]. In our review 
of the literature, we found extremely rare cases of DRESS at-
tributed to oxacillin [6]; we report here the first case of DRESS 
due to oxacillin with agranulocytosis.

Case Report

A 52-year-old Caucasian male was admitted to an academic 
New York City hospital with complaints of lower extremity pain. 
Past medical history was significant for type 2 diabetes mel-
litus, obesity, and osteoarthritis. Prior to admission, the pa-
tient reported taking aspirin 81 mg daily, metformin 500 mg 
2 times daily with meals, naproxen 500 mg 2 times daily with 
meals, and cyclobenzaprine 10 mg 3 times daily as needed. He 
resided in the United States, his country of origin, and denied 
any recent travel. Upon admission, he was found to have an 
epidural abscess. Intra-operative cultures grew Staphylococcus 
aureus, which was sensitive to oxacillin. He was initiated on 
an extended course of oxacillin and rifampin for treatment.

On day 22 of therapy, the patient began to develop fevers 
with maximum temperature 38.7°C (101.6°F) in association 
with rigors. Physical examination at the time of fever onset 
was notable for tachycardia, rigors, and apparent discomfort. 
There was no diaphoresis, and the skin was noted to be warm 
and dry, without the evidence of a rash or lymphadenopathy. 
Preliminary workup revealed a new leukopenia (1.8×103/uL) 
with 16% eosinophils and 3% atypical lymphocytes. Given con-
cern for sepsis of unclear etiology in a healthcare system ex-
posed patient, antibiotics were transitioned from oxacillin and 
rifampin to vancomycin, cefepime, and rifampin for broader 
antimicrobial coverage.

Infectious workup, however, was unrevealing; blood and urine 
cultures revealed no growth of organisms, chest x-ray did not 
show evidence of pulmonary pathology, magnetic resonance im-
aging (MRI) of the spine revealed no active infectious process, 
and pro-calcitonin was not significantly elevated (1.25 ng/mL). 

Human immunodeficiency virus (HIV) testing from the time 
of admission was negative. Autoimmune workup was nota-
ble for a recent negative nuclear antibody, rheumatoid factor, 
and cyclic citrullinated antibody but did reveal an elevated 
c-reactive protein (43 mg/L) and elevated erythrocyte sedi-
mentation rate (98 mm/hour) on the day of fever onset. Other 
laboratory tests, including renal and hepatic function tests, 
remained within normal limits.

Despite broad antimicrobial coverage, his fevers trended up-
wards to a maximum of 39.3°C (102.7°F), and his lack of clin-
ical improvement was suggestive of a non-infectious etiology 
of his clinical presentation. On day 23 of antibiotics, the pa-
tient developed a pruritic, erythematous, blanching, papu-
lar rash on his chest, trunk, neck, and left upper extremity 
(Figure 1), which evolved into confluent red patches (Figure 2). 
Eosinophilia rose to 21%, which, in the setting of fevers and 
rash, was concerning for a drug reaction. His RegiSCAR score 
was calculated to be 6, which was consistent with definite 
DRESS. Dermatology was consulted, but a skin biopsy was de-
ferred due to a high probability of DRESS obviating need for 
pathologic confirmation. His leukopenia resolved 4 days af-
ter transitioning from oxacillin to vancomycin and cefepime 
(6.3×103/uL), highly suggestive of oxacillin as the precipitant.

DRESS was managed supportively with loratadine 10 mg 
daily and triamcinolone 0.1% cream twice daily. Given a nor-
mal creatinine and hepatic enzyme panel, the decision was 
made to withhold treatment with systemic corticosteroids, as 
it was felt that the associated risks of a prolonged and slow 
steroid taper outweighed the potential benefit in our patient. 

Figure 1.  Erythematous rash on chest, neck, and upper 
extremity.
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His rash resolved and inflammatory markers down-trended. 
His epidural abscess ultimately was treated with an extended 
course of daptomycin.

Discussion

The constellation of signs and symptoms in DRESS typically in-
cludes morbilliform skin rash, fevers, eosinophilia, and lymph-
adenopathy. Although our patient did not have any solid 
organ involvement, most patients also suffer from single in-
ternal organ involvement, the vast majority of which develop 
hepatitis [7]. Some cases have been described with multiple or-
gan involvement [8]. While retrospective reviews have identified 
fever, malaise, and skin eruptions as the most common initial 
symptoms, this triad is not invariably present [9]. Findings that 
are most suggestive of DRESS include rash involving greater 
than 50% of body surface area and/or 2 of the following: facial 
edema, infiltrated lesions, scaling, or purpura [3]. Given the 
heterogeneity of presentation and latency period of a median 
interval of 22 days from administration of the inciting agent, 
a definitive diagnosis may be difficult to establish [3].

Clinical features also may vary depending on the inciting agent. 
Allopurinol, for example, has been associated with a higher inci-
dence of renal involvement and higher eosinophilia [10,11]. Anti-
epileptics, such as carbamazepine and phenytoin, have rarely 
been reported to be associated with agranulocytosis [12,13]. 
Our patient presented with leukopenia and agranulocytosis, 
which was first noted at the time of onset of fevers and re-
solved with resolution of DRESS. Other reports of DRESS with 
agranulocytosis have occurred in the setting of allopurinol and 

sulfasalazine [13]. Although these aforementioned case reports 
did reveal atypical lymphocytes, they were not associated with 
eosinophilia, which our patient did exhibit.

There is only 1 other reported case of DRESS related to oxacil-
lin use, and this is the first reported case of oxacillin associated 
with agranulocytosis in the setting of DRESS. The previous 
case of DRESS due to oxacillin, reported in 2015, described 
a 9-year-old female treated with oxacillin for an abscess due to 
Staphylococcus aureus. She presented with rash, eosinophilia, 
and elevated liver function tests on day 25 of treatment; DRESS 
was confirmed by skin biopsy [6]. This aforementioned case 
differs from our case reported here, as it was not associated 
with agranulocytosis, however, both cases present with rash 
and eosinophilia within a similar time course after the initiation 
of oxacillin to treat an infection due to Staphylococcus aureus.

Scoring systems such as RegiSCAR have been validated to clas-
sify DRESS as possible, probable, or definite; however, some 
data used in these classification scales are only available later 
in the disease course, thus limiting their utility in real-time di-
agnosis [3]. Our patient received a RegiSCAR score of 6, based 
on fever, atypical lymphocytes, eosinophilia, skin rash extending 
over 50% of body with edema, purpura and scaling, organ in-
volvement as evidenced by bone marrow suppression, resolu-
tion delay greater than 15 days, and at least 3 biological inves-
tigations done and negative to exclude alternative diagnosis, 
however, data such as time until resolution were retrospective 
in nature [14]. As there is no single real-time diagnostic test, 
the DRESS diagnosis is made by evidence of this constellations 
of symptoms after autoimmune, infectious, re-activation of 
EBV and HHV6, and neoplastic processes have been excluded.

The mainstay of treatment of DRESS is removal of the offending 
agent, supportive management and avoidance of new medica-
tions. Though no randomized controlled trials have evaluated 
the efficacy of high potency corticosteroids, these medica-
tions have been used for relief of pruritus and skin inflam-
mation anecdotally. In patients without severe organ involve-
ment, observational data have shown no benefit of systemic 
compared to topical corticosteroids and in fact favor topical 
therapies due to lower complication rates [15,16]. Systemic 
steroids are suggested for liver or kidney involvement. For pa-
tients whose disease course is refractory to steroids, there is 
some evidence suggesting cyclosporine results in significant 
clinical improvement [17], whereas the evidence for intrave-
nous immunoglobulin remains mixed [18,19].

Conclusions

DRESS is a rare adverse reaction, which, while most frequently 
associated with anti-epileptic medications and allopurinol, 

Figure 2. Confluent red patch on upper extremity.
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has also been attributed to a multitude of medications [4,5]. 
We describe here the second report of oxacillin related DRESS 
and the first associated with agranulocytosis. Given the barri-
ers to confirming a definitive diagnosis in real-time, clinicians 
must maintain a high level of suspicion for this clinical syn-
drome. The mainstay of care is largely supportive management 
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