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Emergency Department’s

Case of the Month

Hyper-reaction to Antibiotics

Questions and Answers

1.What is going on?

Hypersensitivity syndromes are character-
ized by a triad of symptoms: fever, skin

eruption, and internal organ involvement.1

Findings also include an increased white
blood cell count, with a prominent
eosinophilia, and other laboratory abnor-
malities, depending on the organ involved.
These syndromes occur most frequently
on first exposure to the drug, with initial
symptoms starting two to six weeks after
exposure. In patients with a history of
hypersensitivity syndrome, re-exposure to
the offending agent may cause the devel-
opment of symptoms within one day.
Hypersensitivity syndrome is not related
to the dose or serum concentration of the
drug. Many drugs have been implicated 
in hypersensitivity reactions, including
anticonvulsants, allopurinol, sulfonamide
antibiotics, and dapsone.

2.Why should we be worried
about delayed hypersensitivity 
reactions?
It has been documented that a high pro-
portion of confirmed drug-related hospital
visits were not originally considered med-
ication-related during the initial evaluation
in the emergency department.2 This may
be especially true in elderly patients, for
whom 30% of hospital admissions may 
be linked to adverse drug events.3

Confounding chronic conditions may
mask drug-related organ involvement,
since patients may not even be taking 
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Ethel’s Case
An 80-year-old female presents to the hospital with
a two day history of vomiting, fever, and chills. She
also complains of increasing shortness of breath
and recent onset of a nonpruritic rash on her lower
legs and arms. She was recently treated for an
Escherichia coli urinary tract infection, which quickly
resolved with seven days of nitrofurantoin two
weeks prior to her presentation. 

Blood and urine cultures are negative on 
presentation. Her white blood cell count is elevated
at 13.9 x 109 cells/L with a pronounced 
eosinophilia, up to 21.5% during her first few days
of admission. A chest x-ray reveals increased 
interstitial markings bilaterally, perihilar interstitial
pulmonary edema, and left sided pleural effusion
with thickening of the fissures. An Echocardiogram
shows normal left ventricular function and size. Her
electrolytes are normal; however, her estimated 
creatinine clearance rate is 62 mL/min. 

The patient was taking levothyroxine 0.025 mg q.d.
at home and no other medications. Upon 
examination, her temperature is 39.5°C; heart rate is 
110 bpm; blood pressure is 139/65; and oxygen
saturation is 95% on two liters of oxygen by nasal
prongs.

Read on for more on Ethel.



the offending medication at the time of
presentation.

3.What is nitrofurantoin? 

Nitrofurantoin is a synthetic, nitrofuran-
derivative antibacterial agent that has been
available since the 1960s.4 It is used in the
treatment of initial or recurrent urinary
tract infections. Nitrofurantoin-induced
pulmonary reactions (both acute and
chronic) have been described extensively
in the literature.5,6,7,8 Acute, subacute, or
chronic pulmonary reactions are relatively
common following the use of nitrofuran-
toin; some estimate that 1 per 5,000 first
administrations of nitrofurantoin cause
acute severe pulmonary reactions.8

The classic acute pulmonary drug
reaction is characterized by:

• The sudden onset of fever, chills, 
cough, myalgia, and dyspnea

• Rales at lung bases
• Lower-lobe infiltrates on chest 
x-ray (with or without effusion) 

• Rapid resolution of clinical and 
radiological abnormalities 
following discontinuation of the 
medication

• An elevated sedimentation rate
• Delayed onset of peripheral blood 
eosinophilia

• Recurrence of similar clinical 
manifestations, with a shortened 
incubation period, on subsequent 
exposure 

This reaction develops within hours 
to weeks of exposure to the drug and 
may be accompanied by headache, rash,

generalized pruritus, chest discomfort,
sputum production, and shock.

4.What do we need to remember
when assessing patients for 
possible hypersensitivity 
reactions in the ED?
Ethel’s case demonstrates the challenge 
of identifying delayed hypersensitivity 
reactions. Ethel’s presentation was not
attributed to nitrofurantoin initially, since
the reaction mimics other plausible diag-
noses, such as heart failure, pneumonia,
pulmonary embolus, and myocardial
infarction. The delay in onset of nitrofu-
rantoin-induced symptoms, sometimes
occurring even weeks after the drug is
stopped, makes it difficult to determine
whether the symptoms are due to a drug
reaction. As a result, patients may under-
go a variety of unnecessary diagnostic
tests and medication adjustments in an
attempt to identify the cause for the ill-
ness. Health care professionals caring for
patients being treated with nitrofurantoin
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Back to Ethel
Ethel is started on ciprofloxacin 400 mg 
intravenously b.i.d. for one day then switched to
500 mg orally b.i.d. for two more days before 
having her antimicrobial  stopped for lack of 
evidence of a urinary tract infection or urosepsis.
She also receives one dose of furosemide, and
the rash is managed with oral diphenhydramine
and topical corticosteroid cream. Her dyspnea
improves and oxygen supplementation is 
discontinued. Ethel is discharged without further
investigation, and she is on no new medications.
Nitrofurantoin is considered the most probable
cause for her symptoms.
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need to be aware that acute pulmonary
reactions can occur with its use, and  
doctors should include it in their differen-
tial diagnoses. This underlines the impor-
tance of taking a good medication history,
including medications that have recently
been discontinued (within the last three
months). Patients should be educated to
report any new rash or respiratory or car-
diac symptoms while on nitrofurantoin
and for up to one month after stopping it.
Adverse drug reactions should be report-
ed to Health Canada for post-marketing
surveillance.
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