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A 42-year-old man with a history of multidrug-resistant
HIV/AIDS presented to the emergency department for
evaluation of pruritic, scattered, umbilicated papules on
the left cheek, neck, and arms of 3 days’ duration. The
patient’s most recent CD4+ T-cell count 6 weeks prior
to the development of the rash was 1 cell/mm?®. He was
noncompliant with antiretroviral therapy. He reported
that the lesions had progressed rapidly, starting on the
face and extending down the neck and arms. Physical
examination revealed scattered umbilicated and centrally
crusted papules and plaques on the left cheek, neck,
and arms. Erosions involving the oral mucosa also were

H&E, original magnification X100 (inset: H&E, original , ,
magnification X400) noted, which the patient reported had been present for

several weeks. An oral swab was positive for herpes
simplex virus 2 on polymerase chain reaction. A shave
biopsy of a lesion from the left cheek was performed.

THE BEST DIAGNOSIS IS:

a. cutaneous histoplasmosis

b. disseminated cryptococcosis
c. herpes simplex virus

d. molluscum contagiosum

€. MPOX Virus
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THE DIAGNOSIS:
Mpox Virus

he histopathologic features of mpox virus infec-

tion may vary depending on the stage of evolu-

tion; findings include ballooning degeneration with
multinucleated keratinocytes, acanthosis, spongiosis, a
neutrophil-rich inflammatory infiltrate, and eosinophilic
intracytoplasmic (Guarnieri) inclusion bodies (quiz image
inset [arrows]). Prominent neutrophil exocytosis also has
been described and may be a characteristic feature in the
pustular stage.’” A pattern of interface dermatitis also
has been observed on histopathology.® In our patient, the
diagnosis of mpox initially was made by clinical and his-
topathologic correlation and exclusion of other entities in
the differential diagnosis. The diagnosis subsequently was
confirmed by real-time polymerase chain reaction. The
patient received treatment with tecovirimat, but lesions
progressed over the following 6 weeks. He subsequently
died due to sepsis and multiorgan failure secondary
to AIDS.

Mpox is a zoonotic, double-stranded DNA virus of the
genus Orthopoxvirus in the family Poxviridae.* It is trans-
mitted to humans via direct contact with infected animals,
most commonly small mammals such as monkeys, squir-
rels, and rodents. Mpox also may be transmitted between
humans through direct contact with bodily fluids, skin
and mucosal lesions, respiratory droplets, or fomites.
Mpox infection typically begins with a nonspecific flulike
prodrome after a 5- to 21-day incubation period, fol-
lowed by skin lesions of variable morphology affecting
any region of the body. Clinically, mpox lesions have been
reported to evolve through macular, papular, and vesicu-
lopustular phases, followed by resolution with crusting.
Lesions may occur anywhere on the body but frequently
manifest on the face then spread centrifugally across the
body, with various phases observed simultaneously.” A
worldwide outbreak in 2022 involved larger numbers of
cases in nonendemic areas, primarily due to skin-to-skin
contact, with predominant anal and genital localization of
the lesions as well as fewer prodromal symptoms.®

The differential diagnosis of crusted and umbili-
cated papules includes disseminated herpesvirus
infection, molluscum contagiosum, disseminated cryp-
tococcosis, and histoplasmosis. Additional causative
organisms to consider include Penicillium, Mycobacterium
tuberculosis and nontuberculous mycobacteria, as well as
Sporothrix schenckii.

Herpesvirus infections may have similar clinical and
histopathologic findings to mpox. Histopathologically,
herpes simplex virus (HSV) and varicella zoster virus
(VZV) are essentially identical; both demonstrate bal-
looning and reticular epidermal degeneration, chromatin
condensation, nuclear degeneration, multinucleated kera-
tinocytes with steel-gray nuclei, and prominent epidermal
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acantholysis with an inflammatory infiltrate (Figure 1).
However, involvement of folliculosebaceous units may
favor a diagnosis of VZV. Immunohistochemical staining
can further differentiate between HSV and VZV.” While
mpox may have features that overlap with both HSV
and VZV, including ballooning degeneration and multi-
nucleated keratinocytes with nuclear degeneration, acan-
tholysis is a less commonly reported feature of mpox, and
mpox virus infection is characterized by intracytoplasmic
(Guarnieri) inclusion bodies rather than the intranuclear
inclusion bodies of HSV and VZV.?® The presence of
Guarnieri bodies in mpox may further help to distinguish
mpox from HSV infection on routine histology.
Molluscum contagiosum infection typically manifests
as multiple umbilicated papules at sites of inoculation.

FIGURE 1. Herpesvirus infection. Ballooning and reticular epidermal
degeneration, chromatin condensation, nuclear degeneration,
multinucleated keratinocytes with steel-gray nuclei, and prominent
epidermal acantholysis (H&E, original magnification X 100).

FIGURE 2. Molluscum contagiosum infection. Cup-shaped epidermal
invagination with proliferative rete ridges and large eosinophilic
intracytoplasmic (Henderson-Patterson) inclusion bodies (H&E, original
magnification X< 100).
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Large lesions may be seen in the setting of immunosup-
pression; however, they usually do not progress to vesicu-
lar, pustular, or crusted morphologies. Histopathology
demonstrates a cup-shaped invagination of the epidermis
into the dermis and proliferative rete ridges that descend
downward and encircle the dermis with large eosino-
philic intracytoplasmic inclusion (Henderson-Patterson)
bodies (Figure 2).°

Disseminated cryptococcus infection is caused by the
invasive fungus Cryptococcus neoformans and is character-
ized by meningitis along with fever, malaise, headache,
neck stiffness, photophobia, nausea, vomiting, pneumo-
nia with cough and dyspnea, and skin rash, most com-
monly in immunocompromised individuals.” Skin lesions
are a sign of disseminated infection and can manifest as
umbilicated or molluscumlike lesions. Histopathology
of cryptococcosis demonstrates a granulomatous dermal

FIGURE 3. Cryptococcus neoformans infection. Vague granulomas
associated with neutrophils and encapsulated yeast organisms
(H&E, original magnification X 100). Grocott methenamine silver
staining highlights pleomorphic yeasts within the granuloma (inset,
original magnification x400).
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FIGURE 4. Cutaneous histoplasmosis. Diffuse suppurative and
granulomatous infiltrate. Histiocytes are characterized by vacuolated
cytoplasm containing organisms (arrows)(H&E, original magnification
X600). Grocott methenamine silver staining highlights numerous
intracellular yeasts (inset, original magnification xX600).
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infiltrate with neutrophils and pleomorphic yeasts mea-
suring 4 um to 6 pm with refringent capsules.”” Staining
with Grocott methenamine silver and/or mucicarmine for
yeast capsules can help to identify organisms (Figure 3).

Cutaneous histoplasmosis is caused by Histoplasma
capsulatum, a dimorphic fungus that can lead to pul-
monary, cutaneous, and disseminated disease, often in
immunocompromised patients.! Cutaneous disease may
manifest with molluscumlike or verrucous papules and
plaques. Histopathologic examination reveals diffuse
suppurative and granulomatous infiltrates with foamy
histiocytes and multinucleated giant cells, containing
intracellular and extracellular yeasts measuring 1 um to
5 um, surrounded by a clear halo visible with Grocott
methenamine silver stain (Figure 4).

Spreading cutaneous lesions in an immunocom-
promised individual may be the presentation of mul-
tiple infectious etiologies. With the recent rise in mpox
cases occurring in nonendemic areas, clinicians should
be aware of the spectrum of clinical findings that may
occur. Notably, more than one infection may be present
in severely immunocompromised individuals, as seen
in our patient with chronic orolabial HSV-2 and acute
mpox infection. Thorough clinical, histopathologic, and
laboratory investigations are necessary for timely diag-
nosis, appropriate treatment, and exclusion of other life-
threatening conditions.
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