Case Report

A 42-year-old male without prior significant medical history presented to the emergency
department (ED) with a 3-week history of fever, night sweats, sore throat, cough, and rash. Initial
laboratory evaluation in the ED revealed a white blood cell (WBC) count of >90,000/uL. The patient was
hospitalized for evaluation and treatment of the significant leukocytosis. Dermatology and Hematology-
Oncology were consulted for work-up of the rash and leukocytosis, respectively. On physical
examination, the patient had numerous discrete violaceous macules and papules scattered on his face,
ears, trunk, and extremities (Figures 1 and 2).

Figure 1:

Figure 2:

Microscopic Findings:



A 4-mm punch biopsy was performed from a representative lesion. Hematoxylin-eosin (H&E)
staining of the biopsy revealed nodular dermal infiltrates of atypical monocytic cells (Figure 4) and
scattered mitotic figures that stained positive for myeloperoxidase (MPO) (Figure 4). A bone marrow
biopsy was also completed, which revealed 54% myeloblasts and immature monocytic cells.
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What is your diagnosis?

Answer: Leukemia cutis secondary to acute myelogenous leukemia.



Discussion

Leukemia cutis is a rare manifestation of hematologic malignancy caused by the metastatic
spread of leukocytes into the skin. Leukemia cutis may present with varied morphologies, such as
macular and papular lesions, that clinically have a characteristic violaceous color. Biopsy is required for
diagnosis. Generally, patients with leukemia cutis have underlying leukemia. However, the presentation
of leukemia cutis may precede diagnosis of underlying leukemia or represent recurrence after disease
remission?. Histologically, leukemia cutis secondary to AML appears as large, myeloperoxidase (MPO)
positive-staining cells with a high nuclear to cytoplasmic ratio and finely dispersed chromatin infiltrating
into the subcutis, dermis, or epidermis®. Staining with MPO identifies myeloid cells due to the presence
of azurophilic granules during the promyelocytic stage of differentiation®. Our patient's skin biopsy was
consistent with leukemia cutis secondary to AML. Bone marrow biopsy, which is the gold standard for
diagnosis of hematologic malignancy, was later performed to confirm the diagnosis of AML.

AML is a group of blood cell cancers originating from malignant clonal expansion of blood cell
precursors in the bone marrow. A recent comparative study by Agis et al. revealed a 4% prevalence of
leukemia cutis secondary to AML®. Other malignancies such as acute lymphocytic leukemia (ALL) and
chronic lymphocytic leukemia (CLL) can also present with leukemia cutis. ALL generally presents in
children and neither ALL nor CLL stain positive for MPO histologically®’. Clinically, leukemia cutis
presents with firm nodules and papules which become hemorrhagic on the head, neck, and trunk. In
addition to leukemia cutis, AML frequently displays a variety of skin manifestations such as hemorrhagic
diathesis, vasculitis, infectious lesions, and drug reactions®. Additional cutaneous manifestations of AML
include Sweet Syndrome (SS), pyoderma gangrenosum (especially bullous type), neutrophilic eccrine
hidradenitis, and erythema nodosum. AML is the most common malignant cause of these cutaneous
findings.

The clinical differential diagnosis for our patient’s violaceous macules and papules included SS,
cutaneous pseudolymphoma (PSL), hemorrhagic folliculitis, and leukocytoclastic vasculitis. Given that
the patient had an elevated WBC count of >90,000/uL on presentation, a malignant process was favored
as the underlying cause of the patient’s cutaneous lesions. Biopsy of the skin lesions did not show
histologic vascular disruption or extravasation of red blood cells that characterize hemorrhagic folliculitis
or leukocytoclastic vasculitis®.

Sweet Syndrome, or acute febrile neutrophilic dermatosis, is a reactive syndrome of unknown
etiology that is associated with hematological malignancies including AML, solid malignant neoplasms,
medications, autoimmune diseases, viral infections, pregnancy, inflammatory bowel disease, and
idiopathic etiologies®?. SS presents with painful, violaceous papulonodules on the face and extremities
that coincides with onset of systemic symptoms of fever and leukocytosis. On histological examination,
SS appears as a neutrophilic infiltrate in the dermis with papillary dermal edema?!. In the histiocytoid
type, cells appear as immature myeloid cells that look similar to histiocytic mononuclear cells that also
often stain positive for MPO. Although this aspect is similar to leukemia cutis secondary to AML, the
diffuse presentation of asymptomatic violaceous lesions favored the diagnosis of leukemia cutis.

PSLs, additionally known as cutaneous lymphoid hyperplasia, are lymphoid infiltrates into
cutaneous tissue that simulate lymphomas!?. Medications, tattoos, infections, and idiopathic causes
have all been reported to cause PSLs. PSLs can be divided into several patterns such as nodular,
epidermotropic, dermal diffuse, subcutaneous, or intravascular, however they generally present



clinically as a solitary nodule with occasional occurrence of multiple nodules. These may appear similar
to cutaneous T- or B-cell lymphomas histologically. PSLs can additionally occur in cutaneous lupus
erythematosus and portray a broad spectrum of histological presentations, therefore clinical correlation
is vital to making an accurate diagnosis®®. Lymphomatoid drug eruptions can occur with the use of
certain medications and are reversible with discontinuation of the drug. These lesions generally contain
T cell lymphocytic infiltrates on histology examination®“.

AML patients with skin lesions typically have a more aggressive underlying malignancy and a
significantly lower survival rate than those without skin lesions'®. However, additional studies are
needed to further understand if leukemia cutis as a presenting sign is associated with a worse prognosis
versus manifestation later in the disease course. Although there is no treatment specifically for leukemia
cutis, the condition improves with treatment of the underlying malignancy. The current standard
induction treatment for AML is the “7+3” regimen, which involves 7 days of cytarabine treatment and 3
days of treatment with an anthracycline (such as daunorubicin or idarubicin). This is associated with a
complete remission rate of approximately 80% in younger patients'®. Autologous bone marrow
transplantation in addition to chemotherapy has shown to decrease the risk of relapse?’. Hydroxyurea
prior to initiation of chemotherapy in AML patients with extremely high WBC count has shown to
decrease incidence of early death®®. In our patient, the rash began to resolve within one week after
treatment with hydroxyurea, cytarabine, and idarubicin.
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