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1 | INTRODUCTION

Fixed drug eruption is characterized by one or more, round, ery-
thematous to violaceous plaques that fade with hyperpigmentation
commonly on the face, mucosal sites, and genitals. Lesions develop
within days to 2 weeks of first exposure and resolve over 2-3 weeks
after removal of offending drug. Fixed drug eruption is relatively
common and accounts from 9% to 22% of all drug eruptions.® Re-
exposure to the offending drug results in recurrence of lesions in
the same location, usually within 24 h. Occasionally, new lesions
develop and/or a more severe generalized eruption can be seen.
Common offending agents are antibiotics including tetracyclines
and sulfamethoxazole-trimethoprim (SMX-TMP), barbiturates, salic-
ylates, and phenolphthalein.?

The histopathology of established lesions is characterized by
vacuolar interface dermatitis with basal cell degeneration, epidermal
dyskeratosis, and a superficial perivascular lymphocytic infiltrate with
rare eosinophils or neutrophils. Dermal melanophages with very mild
to no interface dermatitis are seen with end-stage lesions which clini-
cally appear hyperpigmented. In bullous presentations, there is a sub-

1% in association with the brisk interface dermatitis.
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The acute histopathology, assessed within hours of lesion onset,
has notable differences. Voorhees et al. described the acute phase of
SMX-TMP-induced fixed drug eruption as having moderate diffuse
epidermal spongiosis, papillary dermal edema, and a mixed inflam-

matory infiltrate of neutrophils, eosinophils, and lymphohistiocytic

This case series describes the role of oral drug challenge in the diagnosis of fixed drug
eruption in the setting of polypharmacy. Practical testing guidelines are provided. The
literature describing the histopathology of acute fixed drug reaction is also reviewed

and compared with the findings in this series.
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cells with minimal dermal pigment incontinence. Focally, there were
dermal collections of neutrophils suggestive of early abscess for-
mation with leukocytoclasia.* Other cases have also described a
predominance of neutrophilic inflammation with acute fixed drug

eruption being biopsied within 48 h of onset.’

2 | CASE REPORT

The diagnosis of fixed diagnosis is usually straightforward, but iden-
tification of the drug trigger in some instances may be challenging.
We present two cases of fixed drug eruption secondary to SMX-
TMP established through oral challenge. Both cases occurred in the
setting of polypharmacy with multiple antibiotics that in some cases
were taken in a rotational fashion making historical identification of
a culprit agent unclear.

A 60-year-old woman presented with a history of three recur-
rent episodes of dusky violaceous, round, indurated plaques the left
forearm, right upper knee, right back, and left posterior knee that
faded to hyperpigmented patches over 4 weeks. Given prior expo-
sure to both SMX-TMP and doxycycline two weeks ago, the patient
underwent graded oral challenge over a 4-h period with a total dose
of 1830-366 mg of SMX-TMP. Eight hours later, she developed an
intense burning sensation and recurrent erythema within each le-
sion, in addition to, development of new lesions (Figure 1A). Biopsy

of a newly induced lesion showed moderate vacuolar interface,
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epidermal dyskeratosis, focal eosinophilic spongiosis, and papillary
dermal eosinophils (Figure 1B).

A 48-year-old woman presented with a history of bronchiectasis
and immotile cilia syndrome with MRSA and Achromobacter airway
colonization requiring rotational antibiotics for the last seven months
that included SMX-TMP with recurrent violaceous, circular plaques
involving the right ring finger, left hand, left buttock, and right leg.
She underwent initial oral challenge with one double-strength (DS)
SMX-TMP, 800-160 mg. Within 30 min, she developed recurrent er-
ythematous circular plaques in the exact location of prior eruptions
(Figure 2A). Biopsy revealed focal vacuolar interface dermatitis, pap-
illary dermal edema, and numerous superficial perivascular eosino-

phils with dermal pigment incontinence (Figure 2B).

3 | DISCUSSION

In both cases, biopsies were preformed within 24 h of oral challenge
and showed superficial dermal eosinophilic infiltrates and focal
vacuolar interface change. This differs from previous reports of the
acute histopathology of fixed drug eruption which have emphasized
neutrophilic infiltrates which were not identified in this series.*>
Eosinophils were present in both new and established lesions after
oral challenge with the density higher in established lesions, sug-
gesting the eosinophilic infiltrates may be more prominent in lesional
skin after repeated drug exposure. The presence of eosinophils is
common in many cutaneous drug eruptions and in combination with
interface dermatitis and dyskeratosis is a helpful histopathologic clue
in separating early fixed drug eruptions from erythema multiforme.
Uniquely, one biopsy showed eosinophilic spongiosis which is most
associated with contact dermatitis or underlying immunobullous
processes® and has not been previously reported as a histopatho-
logic pattern seen with acute fixed drug eruption, which emphasizes
the need for careful clinicopathologic correlation.

Patch testing has been historically recommended for trigger
elucidation in fixed drug eruption, but there is extensive variability

in methods, dosing, and interpretation.” Patch testing can be done

FIGURE 1 (A)Indurated dusky
erythematous plaques in areas of prior
involvement eight hours developing 8 h
after oral challenge. (B) Histopathology
(H&E, 120x%) shows well-developed
interface dermatitis with epidermal
dyskeratosis and superficial perivascular
lymphocytic inflammation with
eosinophils. Focal eosinophilic spongiosis
(see star) is also present [Color figure can
be viewed at wileyonlinelibrary.com]
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utilizing pharmacy compounding, commercially available topical
preparations, or dilution of commercially available drug by the physi-
cian which results in variable concentrations that may be much lower
or higher than the recommended 10% active ingredient concentra-
tion."® However, patch testing can be logistically cumbersome and
has limited sensitivity with only a 40% positive reaction rate.”

In contrast in our experience, oral drug challenge is underutilized
in the evaluation of fixed drug eruptions. Challenges to adaptation in-
clude a lack of published protocols and uncertainty in the severity and
management of cutaneous reactions with oral challenge. The protocols
described here have been safely utilized in our interdisciplinary practice
with rapid results, high sensitivity, and excellent patient tolerability.

Both graded and single-dose oral challenges were performed
under continuous provider supervision. In general, patients with less
than three presenting cutaneous lesions may begin with the standard
average daily dose. If no reaction is seen after 24 h, then twice the daily
average dose is administered. If no reaction is seen with twice the av-
erage daily dose, then the drug can be eliminated as etiologic. In cases
with more than three presenting lesions or if there is a prior history of
mucositis, it is recommended to begin with 10% of double the average
daily oral dose. This is increased by 10% every thirty minutes until a
reaction is seen or until the cumulative drug dose reaches twice the
average daily dose. If no reaction is identified after 8 h, a repeat read is
performed 24 h later.

While a graded oral challenge may result in a cumulative drug
dose that exceeds the single average daily dose, there is an advantage
of increased sensitivity as a dose equivalent to a single SMX-TMP
tablet was insufficient to trigger a reaction in one patient; addition-
ally, there may be comparative safety advantages as the cumulative
dose triggering the positive reaction is often far below twice the av-
erage daily dose potentially used in nongraded challenges. New cu-
taneous lesions were only seen with the graded oral challenge likely
reflecting a higher cumulative drug exposure. The use of high potency
topical corticosteroids to flared or new lesions resulted in rapid clear-
ing. Neither challenge was associated with bullous lesions or muco-
sitis but we recommend the adjuvant use of oral prednisone in this
circumstance.
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There are no evidence-based guidelines with respect to oral
challenge in the workup of patients with fixed drug eruption. The
use of patch testing as an initial modality7’9 likely reflects the
theoretical concern for emergent generalized or bullous fixed
drug eruptions with oral challenge. Our experience suggests,
however, that this risk is manageable as one case presented
at baseline with generalized fixed drug lesions and did not ex-
perience widespread flaring or exacerbation with a controlled
graded oral challenge.

In summary, we found the histopathologic findings in acute fixed
drug eruption have less developed vacuolar interface, significant
numbers of eosinophils, and isolated eosinophilic spongiosis com-
pared with histopathology obtained days to weeks after develop-
ment. We suggest consideration of oral challenge over patch testing
in cases where drug trigger is unclear and elucidation is necessary. In
our experience, this is a safe, reliable, and more efficient manner for
diagnosis. In general, a graded oral drug challenge offers the potential
of higher sensitivity but may result in new skin lesions. High potency
topical corticosteroid for the treatment for testing induced lesions is

recommended.
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FIGURE 2 (A)Ovoid erythematous
smooth patch on left 4th digit developing
within 30 min of oral challenge. (B)
Histopathology (H&E, 200x%) shows
papillary dermal edema, numerous
superficial perivascular eosinophils, and
mild focal vacuolar interface dermatitis.
The dermal pigment incontinence is
prominent and is characteristic of prior
interface dermatitis [Color figure can be
viewed at wileyonlinelibrary.com]
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