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Abstract
Introduction: Allergic drug reactions represent common clinical challenges. Selected allergic drug reactions present with blisters. 
Case report: A 73 year old female was prescribed levofloxacin injection and trimethoprim/sulfamethoxazole for a urinary tract infection.  
Subsequently, the patient developed blisters on both of her hands and feet, associated with clinical pruritus. Clinically, bullae were observed 
on both of her palms and soles, associated with erythema. 
Methods: Biopsies for hematoxylin and eosin (H&E) examination, as well as for direct immunofluorescence (DIF) were performed. 
Results: Focal areas of the epidermis displayed diffuse, mild spongiosis. An acute inflammatory process extended into hair follicular units, 
with focal rupture of these structures. Focal subepidermal vesiculations were also noted in the areas of follicular unit rupture. DIF examination 
demonstrated faint linear deposits of anti-human fibrinogen at the basement membrane zone of the skin, as well as around several hair shafts. 
A similar fibrinogen deposition pattern also present around the upper dermal blood vessels. 
Conclusions: In our practice experience, the most common cause of blistering diseases are allergic drug reactions, in contradistinction to 
primary autoimmune blistering disorders. Clinical physicians, pathologists and immunodermatologists should be aware that allergic drug 
reactions can mimic primary autoimmune blistering disorders, both clinically and in selected immunologic aspects.
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Introduction
	 Drug-induced allergic reactions are characterized 
by a spectrum of clinical and histologic patterns that include 
perivascular dermatitis, vesiculobullous lesions, pustular 
eruptions, sclerodermoid reactions, vasculitis, folliculitis/
perifolliculitis and panniculitis [1-12]. While a single drug 
may elicit a range of reaction patterns, no reaction pattern 
is specific for a particular drug. Although the temporal link 
between initiation of drug therapy and the onset of the drug 
rash is critical to the diagnosis, drug reactions may also occur 
during the course of chronic drug administration [1,12].

Case report
	 A 73 year old female was prescribed levofloxacin 
injection and trimethoprim/sulfamethoxazole for a tract 
urinary infection. Subsequently, the patient consulted a 
dermatologist for development of blisters on both of her 
hands and feet with pruritus. Clinically, small blisters on 
erythematous base were seen on both of her palms and 
soles. Skin biopsies for hematoxylin and eosin (H&E) 
examination, and for direct immunofluorescence were 
taken in 10% formalin and in Michel’s media, respectively. 
Following the biopsies, the patient’s cutaneous lesions 
improved over a period of weeks following discontinuation 
of her trimethoprim/sulfamethoxazole and initiation of oral 
prednisone. 
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Methods
Direct immunofluorescence (DIF)
	 In brief, skin cryosections were prepared, and 
incubated with multiple fluorochromes as previously 
reported [3-8]. We utilized normal skin as a negative control, 
obtained from patients going under esthetic plastic surgery. 
To test the local immune response in lesional skin, we used 
antibodies to immunoglobulins A, G, M, and E, as well as 
Complement C3 and fibrinogen in DIF testing (all FITC 
conjugated, and all from Dako, Carpinteria, California). 
We also utilized monoclonal anti-collagen IV from Sigma 
(Saint Louis, Missouri, USA). We further utilized Texas red 
as a secondary DIF chromogen to further characterize the 
immune response within hair follicles. 

Results
	 Examination of the H&E tissue sections 
demonstrated an acute inflammatory process. Focal areas of 
the epidermis displayed diffuse, mild spongiosis. The dermis 
displayed congested blood vessels. An acute inflammatory 
process extended into hair follicular units, with focal rupture 
of these structures. Focal subepidermal vesiculations were 
also noted in the areas of follicular unit rupture. A superficial, 
moderately florid, mixed perivascular inflammatory infiltrate 
was present within the dermis, featuring lymphocytes, 
histiocytes, neutrophils and eosinophils. No vasculitis was 
appreciated. Focally, necrotic epidermal keratinocytes were 
observed (Fig. 1). Direct immunofluorescence (DIF) studies 
were performed, and displayed the following results: IgG 
(-); IgA (-); IgM (-); IgD (-); IgE (-); complement/C1q (-); 
complement/C3 (+), accentuated around the upper dermal 
blood vessels; and collagen IV (++) around hair follicles, 
sweat glands and along the basement membrane zone 
(BMZ). Fibrinogen (++) was noted in a faint linear pattern at 
the BMZ and around dermal superficial blood vessels (Fig. 
1). 

Discussion
	 The diagnosis of an allergic drug reaction is based 
on a detailed clinical history, and a temporal correlation 
between initiation of medication therapy and onset of 
the rash [1-3]. Histopathology aids in the diagnosis, and 
immunofluorescence characterizes the nature of immune 
deposits. In a recent study, the most common manifestations 
of a cutaneous drug eruption were a maculopapular rash; other 
possible clinical manifestations included purpura, acneiform 
lesions, TEN/Stevens Johnson syndrome, erythema 
multiforme, exfoliative dermatitis and other blistering 
reactions [11]. Associated drugs included nonsteroidal 
antinflammatory drugs, antipsychotics, antibiotics, 
antileprotics/antitubercular drugs, steroids, antimitotics 
and cardiac and renal specialty drugs. Histopathological 
features were compatible with the clinical lesions in most 
of the cases. The most common immunoreactants in direct 

immunofluorescence were complement/C3 and fibrinogen, 
primarily noted around dermal blood vessels and at the BMZ 
[11]. 
Clues to the drug-induced nature of our cutaneous eruption 
include the presence of overlapping, incongruent histologic 
reaction patterns, the clinical features, and immunologic 
features observed in the DIF. While eosinophils represent an 
important histologic hallmark of an allergic drug reaction, 
they may also be conspicuous in skin rashes without a drug 
association. Furthermore, eosinophils may be histologically 
sparse or absent in some allergic drug reactions. Thus, 
increased awareness of the broad spectrum of cutaneous 
pathology and direct immunofluorescence patterns elicited 
by an increasing range of therapeutic agents is critical to the 
proper diagnosis of these disorders. Significantly, in our case, 
the DIF results do not represent a classic pattern observed in 
any primary autoimmune blistering disease.
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Figure 1. a through d, H & E staining. In a and b, note a blister cleft at the periphery of a hair follicle, and an early subepidermal 
blister cleft (blue arrows) (100x). The subjacent dermis features significant edema, as well as a superficial, perivascular mixed 
inflammatory infiltrate featuring plasma cells and eosinophils. c. Note the focal subepidermal blister, and a strong subjacent 
inflammatory infiltrate featuring lymphocytes, histiocytes, eosinophils and neutrophilic debris (200x). In d, we highlight dermal 
edema, focal lymphocytic exocytosis and dermal extravasation of red blood cells within the infiltrate of 1c (400x). e Through i, DIF. 
e. DIF showing faint basement membrane zone linear staining (green staining; white arrow) and also positive staining around the 
superficial dermal blood vessels (red arrows) using FITC conjugated anti-human fibrinogen. f. Shows a multicolor DIF. The white 
arrow highlights faint BMZ staining around a hair follicle shaft with FITC conjugated anti human fibrinogen (green-yellow 
staining). Background dermal collagen is stained with Texas red conjugated anti-collagen IV antibody (red staining). g. Similar to 
f, but utilizing single color DIF and only the fibrinogen antibody (red arrow). h. DIF showing a pathologic separation of the 
epidermis of the specimen, and focal subepidermal FITC conjugated fibrinogen reactivity (yellow staining; white arrow). i. 
Multicolor DIF showing two hair follicles, each separate from the adjacent dermis. Close to the follicles, please note that an adjacent 
nerve is positive for FITC conjugated anti-human fibrinogen (yellow staining, blue arrow). Background dermal collagen is stained 
with Texas red conjugated anti-collagen IV (red staining). 
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