DERMATOLOGY CLINIC PEER REVIEWED

A woman with a recurring
blister on her elbow

MARLENE WIJAYA BMed, MD, MPhil

REBECCA BRONWYN SAUNDERSON BMedSci(Hons1), MB BS(Hons), MPhil(Cantab), FACD

Test your diagnostic skills in
our regular dermatology quiz.
What is this solitary lesion with
surrounding erythema?

Case presentation

A 29-year-old woman presents with an
itchy and painful lesion of sudden onset
on her elbow, which has occurred in exactly
the same location multiple times (Figure).
She denies recent trauma to the area and
has had no direct contact with chemicals
or other agents, such as plants or corrosive
substances. She reports no systemic
symptoms.

The patient has no significant medical
conditions. She takes the combined oral
contraceptive pill. She has a new partner
and underwent recent screening for sexually
transmitted infections, which returned
negative.

On examination, a solitary, sharply-
demarcated, discoid bulla, about 25 mm
in diameter, is observed on the right
medial elbow. The lesion has a dusky vio-
laceous hue and surrounding erythema.
There is no other similar lesion or rash
elsewhere on her body.
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Differential diagnoses

Conditions to consider among the differ-
ential diagnoses for a patient with a solitary
bulla on the arm include the following.

Bullous insect bite reaction

There are various clinical manifestations
of insect bite reactions. These include
vesiculobullous lesions, which are most
commonly caused by fleas or bedbugs.'
The lesions are filled with serous fluid
and typically intensely pruritic. Vesiclesand
bullae may be present on a background
of normal skin or located within erythe-
matous papules. When caused by bedbugs
the lesions will usually appear in a linear
arrangement, which is known as the
‘breakfast, lunch and dinner’ sign.

The pathogenesis of insect bite reac-
tions involves both IgE- and cell-mediated
immunity.! A biopsy is not usually
required but is sometimes performed to
confirm the diagnosis. Histopathological
examination will commonly reveal epi-
dermal spongiosis, which is occasionally
accompanied by vesicles that group
together over time and form subepidermal
bullae."? A superficial and deep lympho-
cyticinfiltrate, as well as perivascular and
periadnexal eosinophil infiltrates, are also
frequently seen.?

This is not the correct diagnosis for the
case patient. The lesion is larger than a
typical insect bite reaction and its dusky
violaceous hue is not usual (insect bites
are generally more erythematous). Also,
patients with bullous insect bite reactions
usually present with multiple bullae.

Bullous impetigo
Impetigo is a common, contagious super-
ficial skin infection. It can affect people
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Figure. The solitary bulla with dusky violaceous
hue on the elbow (case patient).

of all ages but is mostly seen in young
children.

There are two main types of impetigo:
bullous (about 30% of cases) and nonbul-
lous.? Impetigo is caused by Staphylococcus
aureus or Streptococcus species. S. aureus
can cause bullous impetigo when exfoli-
ative toxins A and B cleave desmoglein 1
and lead to acantholysis and subsequent
bullae formation.**

Impetigo most commonly occurs on
the face, trunk, axillae, extremities, but-
tocks and perineum. The disease manifests
initially as small vesicles, which turn into
flaccid bullae. These typically rupture
spontaneously, releasing serous yellow
fluid and leaving a collarette of scale.
Surrounding erythema is not usually
present.”

This is not the correct diagnosis for the
case patient, whose lesion is solitary (bul-
lous impetigo lesions are almost never
solitary) with prominent surrounding
erythema.

Herpes simplex virus infection
Cutaneous herpes simplex virus (HSV)
infections are commonly caused by
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HSV-1 and HSV-2. Worldwide, in 2016
an estimated 66.6% of people aged under
50 years had HSV-1 infection at any site
and 13.2% of people aged 15 to 49 years
were living with HSV-2 infection.* HSV-1
is most frequently acquired nonsexually
through the orolabial mucosa whereas
HSV-2 is sexually transmitted.””

Transmission of HSV results in a life-
long infection. During the primary infec-
tion, the virus replicates in epithelial cells
of the affected mucocutaneous site,
producing infectious viral particles that
travel by retrograde axonal flow to the
dorsal root ganglia, where it establishes
latency. Upon reactivation, new viral
particles are produced and travel in an
anterograde fashion to the skin or mucosa,
resulting in typical HSV lesions, but they
occasionally travel to the central nervous
system, resulting in herpes meningo-
encephalitis.”® Reactivation can happen
spontaneously or in response to a range
of triggers, such as local trauma, immuno-
suppression, emotional stress, exposure
to UV light, fever and menstruation.''¢

HSV infection has a wide range of der-
matological presentations but the classic
mucocutaneous presentations are closely
grouped vesicles (often umbilicated),
erosions, ulcers with scalloped borders,
and pustules on an erythematous base.

For the case patient, the solitary
appearance, shape and location of her
lesion do not support a diagnosis of HSV
infection.

Erythema multiforme

Erythema multiforme (EM) is an acute,
immune-mediated and self-limiting
mucocutaneous disease characterised by
targetoid lesions. Patients typically pres-
ent with multiple lesions, which have a
predilection for the extremities and
face.""” Early lesions (‘iris lesions’) may
have only two zones: a central dusky,
violaceous area of epidermal damage,
manifesting as bulla or crust, and an
erythematous outer zone.' Over time, the
lesions become targetoid in appearance,
with an additional middle oedematous

ring that is light in colour."” Patients com-
monly feel systemically unwell. The inci-
dence is highest in men under the age of
50 years.'®

In the past, EM was considered to be
part of the spectrum of disease that
includes Stevens-Johnson syndrome (SJS)
and toxic epidermal necrolysis (TEN); in
addition, the name of the more severe
form, EM major, was used interchangeably
with SJS."” However, EM is now recognised
as a separate disease entity, distinct from
SJS, SJS/TEN overlap or TEN."** EM is
most commonly caused by infectious
agents, such as HSV and Mycoplasma
pneumoniae, whereas SJS and TEN are
primarily induced by drugs.”

Studies of HSV-associated EM have led
to a proposed disease mechanism in which
HSV DNA fragments are released into
the blood and transported by CD34+ cells
to be deposited on epidermal keratino-
cytes. This leads to the recruitment of
HSV-specific CD4+ type 1 T-helper cells,
which produce interferon-gamma and
triggers an inflammatory cascade and
promotes the recruitment of autoreactive
T-cells, resulting in epidermal damage.?***
It is unclear whether a similar pathogen-
esis applies to EM precipitated by other
causes.

This is not the correct diagnosis for the
case patient. Although her lesion fits the
description of an iris lesion, EM typically
manifests with multiple lesions. In addi-
tion, patients with EM often experience
systemic symptoms, which were absent
in this case.

Trauma/burn

Injuries — such as trauma and partial-
thickness (second-degree) thermal or
chemical burns - can result in vesicles and
bullae. The formation of blisters in the
immediate setting after an injury is well
recognised, but delayed blister formation
hasbeen observed in the weeks to months
following partial-thickness thermal burns,
including in graft donor and recipient
sites, and has also been observed over
laser-resurfaced skin.?>%

MedicineToday

This is not the correct diagnosis for the
case patient, who has no history of trauma,
thermal injury or contact with chemical
substances affecting the site of the lesion.

Fixed drug eruption

This is the correct diagnosis. A fixed drug
eruption (FDE) is a cutaneous allergic
reaction where a lesion occurs at the same
site after initial exposure and subsequent
re-exposures to a causative agent. The
most common causes include NSAIDs,
paracetamol and antibiotics.*® Others,
such as fluconazole, influenza and
COVID-19 vaccines, PDE-5 inhibitors,
HI antihistamines and proton pump
inhibitors, have also been reported.®

A FDE is a type IV hypersensitivity
reaction. Following the initial exposure,
memory CD8+ T-cells at the dermoepi-
dermal junction are activated and release
interferon-gamma, causing epidermal
damage.” Typically, activated T-cells are
removed by apoptosis at the end of the
inflammatory cascade. However, the
lesions in FDEs are unusual - a high con-
centration of CD8+ T-cells remains in
the inflamed site long after the clinical
resolution.”** After the offending agent
is removed and the epidermis starts to
heal, regenerating basal keratinocytes
have been shown to release IL-15, which
is likely crucial to the long-term survival
of the resident memory CD8+ T-cells in
the location where the FDE occurs.*
These T-cells subsequently remain qui-
escent but are rapidly activated again after
re-exposure to the offending agent.

A FDE most commonly manifests as
asolitary, well-demarcated, erythematous
or violaceous patch or plaque (round or
oral in shape), which may blister or ulcer-
ate. It is generally asymptomatic but can
be painful or pruritic. The lesion can
occur anywhere on the body, but the
extremities, lips and anogenital areas are
the most commonly affected sites.> The
average time to onset is usually within
two days after the initial exposure and
within 24 hours following subsequent
exposures.’?
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DERMATOLOGY CLINIC continued I

For the case patient, the appearance
and site of the lesion are typical of a FDE.
Further questioning revealed that the
lesion occurred recurrently and was asso-
ciated with menstruation, when she
would take oral naproxen for menstrual
cramps.

Management

AFDE is a benign and self-limiting reac-
tion. The most important aspect of man-
agement is discontinuing and avoiding
future exposure to the offending agent.
Topical corticosteroids can be prescribed
if there is pruritus or pain associated with
the lesion.

Outcome

The case patient was diagnosed with a
FDE caused by an NSAID. The lesion
faded over the next few days, leaving post-
inflammatory hyperpigmentation, which
is expected for a FDE. This typically con-
tinues to fade over time but may take up
to two years to resolve. MT
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