CASE REPORT

Acute Myelomonocytic Leukemia Presenting

as Fournier’s Gangrene
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ABSTRACT

Introduction: Acute myelomonocytic leukemia is a type of acute myeloid leukemia with monocytic
expansion. Both the disease and its treatment can be immunocompromising. Immunocompromised
patients are more susceptible to infections, such as Fournier’s gangrene, a rare necrotizing infection
of the groin.

Case Presentation: A 56-year-old male presented to the emergency department with abdominal
pain, leukocytosis, and perineal ecchymosis. Overnight, his perineal discoloration and tenderness
worsened. He underwent irrigation and debridement for Fournier’s gangrene and received broad-
spectrum antimicrobial therapy. Subsequent workup revealed acute myeloid leukemia with leukemia
cutis and central nervous system involvement, necessitating chemotherapy initiation prior to com-

both AML itself and its treatment can
cause immunosuppression, these patients
are susceptible to opportunistic infections
as well as life-threatening infections with
common pathogens.

Fournier’s gangrene is a necrotizing
fasciitis of the groin that develops either
spontaneously or secondary to external
trauma.3 Patients typically present with
local pain, swelling, and erythema as well

plete wound healing.

Discussion/Conclusions: This case highlights the challenges in the diagnosis and management
of acute leukemia in the setting of a concomitant life-threatening soft tissue infection, as both the
hematologic disease and treatment thereof can exacerbate infectious complications.

INTRODUCTION

Acute myeloid leukemia (AML) encompasses a heterogeneous
range of aggressive hematologic malignancies characterized by
proliferation of immature myeloid cells (blasts) making up >20%
of cells in the bone marrow or peripheral blood.!2 Acute myelo-
monocytic leukemia (AMML) is a rare type of AML distinguished
by an increase in cells of monocytic lineage, which may occur
de novo or transform from an underlying myelodysplastic syn-
drome.2 AML can present asymptomatically, with constitutional
symptoms (fevers, night sweats, fatigue, weight loss), or with
sequelae of pancytopenia (infections, bleeding, bruising).! Since
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as systemic symptoms, including fevers
and chills.

crepitus on exam often portends a more

Cutaneous discoloration or

advanced disease state. If there is suspi-
cion for Fournier’s gangrene, radiographic
studies may reveal air in the soft tissue.
However, imaging should not delay treat-
ment due to the high morbidity and mortality of disease. The
highest-risk groups of patients experience up to a 75% risk of
death, and delaying treatment has been shown to significantly
increase that risk.4 Urgent surgical debridement is necessary for
both diagnostic and therapeutic purposes.4

This report presents a case of AMML with leukemic involve-
ment of the skin and central nervous system, complicated by
Fournier’s gangrene, which required extensive surgical debride-
ment. Its purpose is to highlight the rarity of Fournier’s gangrene
as a presentation of AMML and the challenges of effectively treat-
ing both the malignancy and infection.

CASE PRESENTATION

A 56-year-old male presented to the emergency department with
abdominal pain, diarrhea, rigors, chills, night sweats, and appe-
tite loss for 2 weeks. Labs revealed a white blood cell count of
38.8x1073/pL (reference range: 4.5x1073/pL-11x103/uL)

with elevated myelocytes, metamyelocytes, monocytes, and 8%
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Figure 1. Surgical Pathology Slide From Biopsy During Irrigation and
Debridement Procedure Stained With Hematoxylin and Eosin

Pathology demonstrated skin and subcutaneous tissue with acute inflamma-
tion and necrosis, consistent with Fournier’s gangrene.

blasts, as well as anemia and mild thrombocytopenia. He was
noted to have a perineal skin lesion that rapidly extended over-
night from the perineum to the scrotum with worsening viola-
ceous discoloration and severe tenderness to palpation. Broad-
spectrum antibiotics were initiated. Given rapid progression and
high clinical suspicion for Fournier’s gangrene, urgent irrigation
and debridement were performed. During patient positioning,
nodular lesions with black hemorrhagic rings were noted over
the bilateral ischial tuberosities and were biopsied. Intraoperative
findings were concerning for early Fournier’s gangrene with mild
skin necrosis and significant tissue edema without frank puru-
lence. Skin biopsy later returned as leukemia cutis. Wound cul-
ture grew polymicrobial colonies, and blood cultures subsequently
grew Clostridium septicum.

Initial bone marrow biopsy and flow cytometry findings were
consistent with AML with monocytic differentiation, specifically
AMML. Marrow cellularity was 100% with trilineage hemato-
poietic maturation, including granulocytic hyperplasia, atypical
megakaryocytes, monocytosis, and 59% blasts and promonocytes.
Atypical-appearing peripheral blood monocytes were also present.
Conventional cytogenetic studies showed a clonal trisomy 8. Next
generation sequencing using a myeloid malignancies gene panel
revealed pathogenic variants in NPM1, U2AF1, DNMT3A, and
TET?2. Blast percentage was stable at this time, but the patient’s
Fournier’s gangrene had not been fully controlled, necessitat-
ing further surgical intervention. Antimicrobial and tumor lysis
syndrome prophylaxis medications were initiated, but leukemia-
directed myelosuppressive treatment was delayed to prioritize
infection management. Several irrigation and debridement proce-
dures were performed, and a loop sigmoid colostomy was created

to facilitate wound healing. A vacuum-assisted wound closure
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Figure 2. Photo of Widespread Eruption of Leukemia Cutis Lesions Over the
Patient’s Trunk

device also was used to further optimize wound care. Surgical
pathology confirmed the working diagnosis of Fournier’s gan-
grene (Figure 1). The leukocytosis temporarily resolved with these
interventions. Broad-spectrum antibiotics were discontinued after
29 days, and prophylactic levofloxacin was started in the setting
of neutropenia. Cytoreductive therapy with hydroxyurea eventu-
ally was initiated after recurrence of leukocytosis with circulating
blasts. As the patient’s wound continued to heal, he developed
an eruption of violaceous papules and nodules involving most of
his body (Figure 2). Punch biopsy confirmed the lesions to be
leukemia cutis.

As the patient was undergoing staging, there was a concern for
wound dehiscence, and he started undergoing hyperbaric oxygen
therapy (HBOT) to expedite healing prior to initiation of che-
motherapy. One week into HBOT, a screening lumbar puncture
was performed to evaluate for leukemic involvement of the cen-
tral nervous system (CNS). Lumbar puncture showed rare, atypi-
cal monocytic cells, confirming CNS involvement. Therefore,
HBOT was discontinued and leukemia-directed therapy was
started. The patient received intrathecal cytarabine and metho-
trexate for his CNS disease. The risk of exacerbating his Fournier’s
gangrene with intensive systemic chemotherapy with cytarabine
and an anthracycline was felt to be too high. Additionally, given

myelodysplasia-related gene changes, a combination of a hypo-
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methylating agent (decitabine) and venetoclax was felt to be an
effective, safer option.

The patient completed 1 cycle of decitabine and venetoclax,
during which time his perineal wounds healed well, though his
hospital course was complicated by severe mucositis. His leuke-
mia cutis improved quickly during this time. Following the first
cycle, his AML was in complete remission, but an NPM1 qRT-
PCR assay was positive for measurable residual disease. As his
CNS leukemic involvement was difficult to control with intra-
thecal therapy alone and as his surgical wounds had healed, high-
dose cytarabine — with a dose reduction to 2.25 g/m?2 — was given
for 2 cycles, in a fashion similar to consolidation after successful
induction therapy. Following this treatment, his CNS leukemic
involvement cleared, but his leukemia cutis and bone marrow dis-
ease relapsed. He decided to pursue hospice care at that time and

eventually died of relapsed leukemia.

DISCUSSION

This case demonstrates the difficulty of identifying Fournier’s
gangrene at an early stage. Often mistaken for ecchymosis,
Fournier’s gangrene may not be identified until it reaches a
more fulminant state. The causative agent in this patient was C
septicum, identified on blood cultures. C septicum is associated
with spontaneous rather than traumatic gangrene.? C septicum
myonecrosis is known to be highly associated with malignancy
(up to 80%) and immunosuppression.>¢ In this patient, it is
possible that perineal leukemia cutis served as a nidus for infec-
tion in the setting of immunosuppression secondary to acute
leukemia. In patients who develop spontancous gas gangrene,
it is especially important to evaluate for an underlying immu-
nocompromising condition, such as malignancy. Other case
reports have documented examples of Fournier’s gangrene as a
presenting symptom in patients who were ultimately diagnosed
with hematologic malignancies, commonly AML, or as a com-
plication of treatment for these disorders.”11 Of these reports,
only two describe AMML presenting as Fournier’s gangrene,
and neither patient survived; one died within days, only receiv-
ing supportive care, and the other passed away during chemo-
therapy initiation.10.11 The case we present is unique in that this
patient completed multiple cycles of chemotherapy and was able
to achieve healing of his extensive surgical wounds and remis-
sion of his bone marrow disease for a period of time.

This patient’s AML morphology was most consistent with
AMML. Distinguishing features of his molecular landscape were
somatic mutations of NPMI and U2AF1.2 NPM1 is an AML-
defining molecular abnormality regardless of blast percentage, per
the World Health Organization 2022 diagnostic criteria.2 U2AF1
mutations typically are seen in AML with myelodysplasia-related
changes and are associated with AML that transformed from
myelodysplastic syndrome as opposed to de novo AML.212 These
findings suggest that the AML likely progressed from underlying
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myelodysplastic syndrome or chronic myelomonocytic leukemia.
The remainder of the genetic and chromosomal abnormalities
also support an AML diagnosis, though trisomy 8 also is seen in
other myeloproliferative disorders.’3 His leukocytosis, monocytic
differentiation, and extramedullary involvement were all risk fac-
tors for leukemic CNS involvement. A rare manifestation of AML
also seen in this patient was leukemia cutis: lesions resulting from
neoplastic skin infiltration. Among AML subtypes, leukemias
with prominent monocytic or myelomonocytic differentiation
are more commonly associated with leukemia cutis.!415 The wide
variability of these lesions (most commonly nodules, papules, and
plaques) makes their identification as manifestations of a hema-
tologic malignancy challenging without a prior diagnosis.’2 In
patients with known or suspected leukemia, obtaining a biopsy of
new skin lesions is recommended due to the prognostic implica-
tions of leukemia cutis.!> The presence of leukemia cutis, CNS
disease, and somatic mutation of U2AFI were all poor prognostic
indicators for this patient.1214

In this patient with Fournier’s gangrene and concomitant
AML, leukemia-directed treatment was delayed by 2 months to
manage the rapid infection progression. His Fournier’s gangrene
was managed with irrigation/debridement procedures, negative
pressure therapy, and antibiotics, followed by HBOT due to
concern for wound dehiscence. Wound healing was monitored
closely because although it was important to start chemotherapy
in a timely manner, receiving myelosuppressive treatment with an
open wound would have significantly increased his risk of further
infectious complications.

As healing progressed, routine lumbar puncture was performed
to screen for blasts in his cerebrospinal fluid. Asymptomatic CNS
leukemic involvement was discovered, necessitating urgent modi-
fication of therapeutic strategy. Leukemia-directed therapy took
precedence over infection control to prevent neurological decom-
pensation. Intrathecal chemotherapy with cytarabine and metho-
trexate was initiated along with systemic agents. Decitabine and
venetoclax were chosen in lieu of aggressive systemic chemother-
apy, which was felt to be too dangerous given the need for contin-
ued wound healing. When he achieved remission but was found
to have measurable residual disease, his wounds had healed well
enough that systemic cytarabine therapy was started. Although
this treatment eradicated his CNS disease, his AML relapsed in
the bone marrow and skin following 2 cycles, and at that time
he chose to transition to hospice. Extensive and frequent com-
munication between the internal medicine, surgery, and hematol-
ogy teams was critical to coordinating and adjusting this patient’s
treatment plan based on the most pressing concern at each point

during his care.

CONCLUSIONS

This patient exhibited two easily overlooked, consequential
physical exam findings: (1) bruise-like perineal skin changes
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from Fournier’s gangrene and (2) leukemia cutis, an adverse
prognostic factor. Without any known immunocompromising
condition, it was paramount to uncover predisposing factors for
his development of nontraumatic Fournier’s gangrene, such as
AML or another hematologic malignancy. In this patient, infec-
tion control was prioritized initially; however, upon discover-
ing CNS involvement of his AML, leukemia-direct therapy was
initiated despite the potential for wound healing complications.
This strategy enabled the patient to achieve complete bone mar-
row remission after 1 cycle and allowed his surgical wounds to
heal before adjusting his chemotherapy regimen to effectively
address his residual CNS disease. After 2 cycles, however, his
bone marrow disease relapsed and he elected to transition to
hospice care before passing away.

Ultimately, this case highlights the importance of multidisci-
plinary collaboration when caring for a patient with concomitant,
life-threatening conditions that are intertwined but disparately

managed.
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