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Abstract

Generalized bullous fixed drug eruptions (GBFDEs) are rare in the paediatric population. We
present the case of a 7-year-old girl with GBFDE believed to be secondary to oral ibuprofen,
who experienced rapid resolution of lesions and cessation of blistering with a 3-week course
of oral cyclosporine. To the best of our knowledge, this is the first report of a paediatric case
of GBFDE treated with cyclosporine. In our report, we review published cases of GBFDE in chil-

dren, and all adult cases managed with cyclosporine. © 2021 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Fixed drug eruptions (FDEs) are thought to account for between 14 and 22% of cutaneous
drug eruptions in children [1, 2]. They are characterized by the development of one or more
well-circumscribed annular or oval erythematous patches and plaques that appear following
systemic exposure to a drug. Upon discontinuation of the offending drug, the lesions typically
resolve with postinflammatory hyperpigmentation and recur at the same sites with repeated
drug exposure [3].

Generalized bullous is a rare subtype of FDE, described as the classic well-demarcated
FDE lesions involving at least 10% of the body surface area with superimposed bullae. Often,
lesions are distributed on at least three of six different anatomic sites including the head and
neck, anterior trunk, posterior trunk, upper extremities, lower extremities, and genitalia [4].
In reviewing the literature, there are very few published cases of generalized bullous FDEs
(GBFDESs) in the paediatric population [5-9]. However, their extensive distribution and skin
detachment warrants urgent assessment and management.

Optimal treatment of GBFDE is not yet established due to its rarity, the paucity of evi-
dence, and our lack of mechanistic understanding of the pathophysiology. Current manage-
ment includes immediate cessation of the offending drug and supportive therapy with anti-
histamines, analgesics, or topical corticosteroids. Due to the severity of the eruption, systemic
treatment is not uncommonly required. The literature suggests a potential response to sys-
temic therapies including intravenous steroids and immunoglobulin [10]. Five cases of GBFDE
in adult patients also demonstrate a benefit from systemic cyclosporine [11-14].

In this report, we present a case of severe GBFDE in a child, and to the best of our
knowledge, the first reported paediatric case to be managed with systemic cyclosporine.

Case Presentation

A 7-year-old, previously healthy female presented to the paediatric emergency depart-
ment with a 6-h history of a rapid-onset, pruritic rash. The rash presented as round erythem-
atous lesions on her posterior trunk, upper and lower extremities, and neck and face, as well
as diffuse erythema on her anterior thorax. Approximately 3 h later, several painful blisters
had developed on her right anterior thorax. Of note, the patient had a 4-day history of cough,
congestion, and fever prior to rash development that was treated with both oral ibuprofen
(Advil®) and acetaminophen (Tylenol®).

The parents reported that the patient had experienced a similar, but less severe, rash on
four previous occasions. Each time, she had developed oval erythematous-to-brown patches
on her trunk and extremities, which resolved with hyperpigmentation. Each successive erup-
tion had occurred in the same locations but had become more severe with new areas of in-
volvement. When the generalized eruption occurred, the previously affected, oval-shaped ar-
eas from the prior episodes became erythematous again. It was reported by her parents that
liquid Advil® had been administered prior to all eruptions. However, the parents could not
remember if one of the episodes had been preceded by liquid Tylenol® only or both Advil®
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and Tylenol®. Of note, the patient was fully immunized with no known allergies and a non-
contributory personal and family history.

On examination, the patient was febrile but clinically stable. She had multiple large round
erythematous-to-violaceous patches and plaques on her posterior trunk, with smaller lesions
on her upper and lower extremities. Her palms, soles, and genital region were spared. She had
multiple similar plaques on her lower abdomen with diffuse erythema overlying her anterior
thorax. She also had a large bulla with several surrounding vesicles on her right abdomen (Fig.
1). Nikolsky’s sign was negative. There was no mucous membrane involvement except ery-
thema of the posterior pharynx. Full body skin examination was otherwise unremarkable.

In the emergency department, the patient received a normal saline bolus for tachycardia
and 1 dose of 1 mg/kg of prednisone orally, prior to consultation with paediatric dermatology.
Bloodwork including a complete blood count and liver and renal function tests were all within
normal limits except for an elevated C-reactive protein of 76.2 mg/L. A viral nasopharyngeal
swab was positive for adenovirus.

Paediatric dermatology was consulted, and a diagnosis of severe GBFDE was made. Due
to the severity and extent of the reaction, covering 28% of the patient’s body surface area,
prednisone was discontinued (1 dose was received) and oral cyclosporine was commenced at
5 mg/kg/day divided into 2 daily doses for 1 week, following normal screening bloodwork.
Cyclosporine resulted in a significant reduction of erythema within 24 h, with no further pro-
gression of blistering. After 1 week, the dose was weaned to 2.5 mg/kg/day for a total of 2
weeks. Cyclosporine was then stopped, as the patient’s lesions had resolved with postinflam-
matory hyperpigmentation, which eventually faded (Fig. 2). Cyclosporine was tolerated well
with no side effects.

As the putative mechanism of GBFDE is T-cell driven, an in vitro lymphocyte toxicity assay
specifically evaluating T-cell toxicity was performed. This assay, which has been used to ex-
plore the pathophysiology of hypersensitivity adverse drug reactions such as drug-induced
serum sickness-like reactions, is a model system in which the patient’s lymphocytes are incu-
bated with the drug in question in the presence and absence of murine microsomes to simu-
late drug metabolism. The viability of the patient’s cells is compared to the viability of the cells
of controls, including healthy volunteers and drug-tolerant patients. These studies have es-
tablished the importance of reactive drug metabolites as a critical first step in the pathogene-
sis of several important classes of drug hypersensitivity. In the case of this patient, we demon-
strated a significant dose-related increase in cellular toxicity determined by MTT dye conver-
sion when peripheral white blood cells of the patient were incubated with analytical-grade
ibuprofen versus the cells of a control volunteer similarly incubated with ibuprofen (at 125
uM ibuprofen, patient cell viability of 10 + 4% vs. control cell viability of 77 * 5%; p < 0.05).
Toxicity testing with acetaminophen, in contrast, produced no changes in cell viability when
the cells of the patient were incubated with increasing concentrations of acetaminophen com-
pared to the cells of controls. This testing supported the clinical history and our hypothesis
that ibuprofen was the culprit drug, and suggested that neither acetaminophen nor the com-
ponents of the liquid vehicle of ibuprofen were the cause.
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Discussion and Conclusion

Outpatient studies estimate that 2.5% of children who are treated with a drug, and up to
12% treated with an antibiotic, will experience an adverse cutaneous drug reaction [15-18].
FDEs are thought to account for between 14 and 22% of cutaneous drug eruptions in children
[1, 2], but the generalized bullous subtype is rare. Generalized bullous eruptions begin as dif-
fuse, pruritic, well-circumscribed patches, which eventually become oedematous and bullous
and involve at least 10% of the body surface area.

GBFDE is a clinical diagnosis, and given our patient’s characteristic history and clinical
findings, a biopsy was not performed. Specifically, the presentation before the generalized
eruption of dusky red-to-brown oval plaques recurring in the exact same locations within
hours of the triggering medication, and resolving with characteristic postinflammatory hyper-
pigmentation, was pathognomonic of FDE. The generalized eruption lacked mucous mem-
brane involvement and target or target-like lesions and still had the classic oval red-brown
plaques from previous exposures reactivating. The diagnosis was even further supported by
the patient’s history of exposure to non-steroidal anti-inflammatory drugs (NSAIDs), which
are well documented as precipitators of GBFDE in the literature [7]. This was confirmed by in
vitro toxicity testing.

The exact mechanism of FDE is unknown, but intraepidermal CD8+ memory T cells are
thought to play a major role. It is believed that offending drugs bind to basal keratinocytes,
resulting in a local inflammatory response. This response upregulates expression of intercel-
lular adhesion molecule-1 (ICAM1) through release of cytokines, which recruits both CD4+
and CD8+ T cells to the site of tissue damage [19]. CD8+ T cells then release cytotoxic perforin
and granulysin as well as interferon-y and activate the Fas receptor-Fas ligand system, which
results in local apoptosis [19]. Once lesions are clinically resolved, CD8+ T cells remain quies-
cent in the dermal-epidermal junction. This is responsible for the recurrence of lesions in the
same locations if a patient is re-exposed to the offending drug, and may account for findings
of in vitro toxicity testing using the patient’s lymphocytes [19].

There are many factors which may have influenced the progression of our patient’s con-
ventional FDE lesions to the bullous type. Firstly, as reported in the literature, cases of macular
FDE may become vesicular or bullous, particularly in patients who continue to receive the
drug responsible or consume it in larger doses [20]. In keeping with this, our patient had a
history of several preceding episodes of FDE in connection with ibuprofen prior to the bullous
FDE. As well, more doses of ibuprofen were reportedly taken prior to her bullous eruption
than before the previous episodes. The resultant reactivation of quiescent T cells from previ-
ous episodes, along with activation of additional T cells on this occasion, likely contributed to
the increased severity of the eruption and bulla formation. Additionally, the increased severity
of this bullous eruption is also demonstrated by the decreasing time interval between drug
intake and rash development that the parents reported.

A search of the English-language literature identified a total of 46 studies evaluating FDE
in children. A further search (Fig. 3) revealed 21 published cases of the generalized bullous
subtype in children [5-9]. Reports of non-generalized bullous eruptions were excluded. The
most common drugs associated with GBFDE in children were NSAIDs and antibiotics. Similar
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to our case, 6 of the paediatric cases reviewed in the literature describe a generalized bullous
reaction to NSAIDs. Three others occurred secondary to cotrimoxazole, 3 to hyoscine bu-
tylbromide, 2 to sulphadoxine/pyrimethamine, 1 to erythromycin, and 1 to ampicillin. In 5
cases, the exact drug could not be identified [5-9].

The extensive distribution and presence of skin detachment in GBFDE warrants immedi-
ate attention and treatment. However, optimal treatment of GBFDE is not yet established due
to its rarity and a lack of evidence. Cyclosporine is an immunosuppressive medication that
inhibits both CD4+ and CD8+ T-cell activation through dephosphorylation of the nuclear fac-
tor of activated T cells (NFAT) and IL-2 production [21]. This then prevents apoptosis by in-
hibiting both the Fas-ligand pathway and the release of cytotoxic perforin and granzyme. In
this case, cyclosporine was initiated due to the patient’s rapidly progressive blistering, severe
pain, and extensive body surface area involvement (28%). Cyclosporine was chosen over con-
tinuing the prednisone as multiple GBFDE studies have shown that cyclosporine results in
rapid cessation of blistering, re-epithelialization of skin, and resolution of lesions with mini-
mal changes in pigmentation [11, 12, 14, 22]. Due to its minimal side effects when used acutely
and the direct mechanism of inhibiting T-cell activation, it has been suggested to be a thera-
peutic agent for treating FDE superior to prednisone and intravenous immunoglobulin [11].
As aresult, prednisone was stopped after consultation with paediatric dermatology, and oral
cyclosporine was commenced at 5 mg/kg/day divided into 2 daily doses initially.

In the paediatric GBFDE studies that reported treatments, only 2 patients were treated
with systemic therapy. One patient received 20 mg/day of prednisone, which was gradually
tapered over 1 week. This resulted in resolution of the lesions with postinflammatory hyper-
pigmentation [5]. Another received 0.5 mg/kg of prednisone for 1 week, along with support-
ive management. The lesions stopped progressing within 2 days and subsided completely in
10 days with residual hyperpigmentation and scarring [8]. The other patients received sup-
portive therapy in the form of analgesics, antihistamines, and topical steroid cream.

A further literature search identified 5 adult cases of GBFDE treated with cyclosporine,
but no paediatric cases (Table 1) [11-14]. Variable dosages (100 mg/day, 2 mg/kg/day, or 5
mg/kg/day), routes of administration (oral or intravenous), and durations (5-7 days) were
used, reflecting both the heterogeneity of institutional and practitioner preferences and the
lack of evidence for use in GBFDE. Despite differences in administration, all 5 patients experi-
enced rapid cessation of erythema and complete resolution of their lesions within 7-14 days.
While 1 patient had no residual pigmentary change [12], 3 experienced mild postinflamma-
tory hyperpigmentation [11, 13, 14] and 1 had resultant hypopigmentation [12]. The response
in our patient was consistent with the literature, demonstrating significant improvement of
the erythema over 24 h with no further progression of blistering, and then resolution. Most
interestingly, resolution occurred with mild postinflammatory hyperpigmentation, which
eventually faded. This is significant, as residual hyperpigmentation in FDE is often permanent
and disfiguring.

Side effects of cyclosporine include hypertension, hyperlipidaemia, hyperkalaemia, hypo-
magnesaemia, hypertrichosis, and an increased risk of infections [23]. Rarer, but more seri-
ous, side effects are generally seen with prolonged use, and they include hepatotoxicity and
nephrotoxicity [23]. None of the 5 adults with GBFDE treated with cyclosporine experienced
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any adverse effects, which was consistent with our case. Bloodwork including a complete
blood count, liver and renal function tests, lipid studies, and electrolytes were monitored prior
to and throughout cyclosporine treatment, which did not reveal any abnormalities.

We hereby report the effective and safe use of oral cyclosporine in a rare case of severe
paediatric GBFDE. While cyclosporine treatment has been demonstrated to be successful in
adult GBFDE cases, to our knowledge, no other studies have evaluated its use in paediatric
patients. As such, additional prospective studies are needed to further clarify its role and
safety in this population. Studies should also aim to establish the optimal route, dosage, and
duration of cyclosporine treatment in children.
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Fig. 1. Oval erythematous-to-violaceous patches and plaques on the right arm (left panel) and left thigh
(middle panel), and large erythematous plaques on the abdomen and chest with overlying bulla and vesi-
cles on the right side of the abdomen (right panel).

Fig. 2. Abdomen following treatment with cyclosporine 5 mg/kg/day, weaned over 3 weeks.
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Fig. 3. PRISMA Flow Diagram® of paediatric generalized BFDE cases published in the literature. FDE, fixed
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Table 1. Summary of 5 published cases of generalized bullous fixed drug eruption in adults treated with a
course of cyclosporine

Case Study [Ref.] Age at diagno- Route Dose Duration Outcomes

No. sis, years (sex)

1 Malviya et al. [11] 40 (male) Intravenous 3 mg/kg/dayin 5 days Improvement of all lesions within 48 h
2 divided doses Reduction of erythema and pain

Dusky centres failed to progress
Resultant hyperpigmentation at prior sites

2 Beniwal et al. [12] 42 (male) Unspecified  5mg/kg/day  Unspecified Complete healing of lesions within
1 week
No pigmentary change

3 Beniwal et al. [12] 24 (male) Unspecified  5mg/kg/day  Unspecified Excellent response in 5-7 days
Lesions healed with hypopigmentation

4 Daulatabadkar et al. [13] 55 (male) Oral 100 mg per day 7 days After 14 days, patient recovered
completely without any sequalae
Complete re-epithelialization of skin
Lesions healed with mild
hyperpigmentation

5 Vargas Mora et al. [14] 35 (female) Oral 5mg/kg/day 5 days Cessation of blistering
Lesions resolved with
postinflammatory hyperpigmentation

I~
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