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Case report

Diagnosis of oesophageal mucormycosis managed

with medical therapy alone

Matthew Ringer

SUMMARY

Mucormycosis is an invasive mould that can cause
aggressive infection, particularly in immunocompromised
patients. Though oesophageal mucormycosis is relatively
rare, it remains an elusive and devastating manifestation
of this disease. The management is also challenging,
due to surgical morbidity and contraindications such

as thrombocytopenia in immunocompromised hosts.

In this report, we present the case of a 60-year-old
Lebanese man with newly diagnosed acute myeloid
leukaemia who developed oesophageal mucormycosis
after induction chemotherapy with idarubicin/cytarabine
(7+3). The diagnosis was made when the patient
developed febrile neutropenia and odynophagia. CT
scan of the chest revealed a thickened oesophagus.
Oesophagogastroduodenoscopy with biopsy,
histopathology and PCR were performed, resulting in
the diagnosis of Rhizopus microsporus. The patient

was successfully treated with liposomal amphotericin

B and salvage posaconazole therapy without surgical
intervention. We reviewed the clinical characteristics of
the six published oesophageal mucormycosis reports
from the literature.

BACKGROUND

Mucormycosis is a devastating invasive fungal
disease that portends poor outcomes even with
maximal medical and surgical management. Though
gastrointestinal mucormycosis represents an infre-
quent manifestation of the disease, comprising only
8% of cases, the diagnosis is often both elusive
and devastating. Delayed diagnoses may partially
account for the high mortality (54%) observed
with this entity." Even among gastrointestinal sites
of infection, oesophageal involvement is the least
common with scant literature to guide manage-
ment and treatment.” Oesophageal mucormycosis
management is particularly challenging given the
difficulty in obtaining surgical source control. We
present a case of gastro-oesophageal mucormycosis
successfully treated with liposomal amphotericin B
(LAMB) by salvage posaconazole without surgical
intervention and review the available literature for
cases of gastrointestinal mucormycosis to better
characterise the clinical presentation, management
and outcomes of this disease.

CASE PRESENTATION

A 60-year-old Lebanese man presented with fever,
night sweat and migratory polyarthralgia of his
large and small joints. A complete blood count in
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the emergency room showed 61% blasts; subse-
quently, a diagnosis of FMS-like tyrosine kinase 3
(FLT3) negative acute myeloid leukaemia was made.
He was admitted to the hospital and started on
idarubicin/cytarabine (7+3) along with acyclovir,
voriconazole and moxifloxacin for neutropenia
prophylaxis.’

His medical history was notable for coronary
artery disease, hypertension and hyperlipidaemia.
He had a 30 pack-year smoking history but was not
currently smoking. He did not smoke marijuana
or take herbal supplements. The patient did reveal
that he rolled grape leaves with his family prior to
admission. He worked in information technology
and his recent travel was notable for travel to the
Caribbean just prior to his diagnosis. His only
allergy was a cough to lisinopril.

Seven days after induction, he became febrile to
102.7°F, with an absolute neutrophil count (ANC)
of 0. Neutropenia prophylaxis was continued
through this time and moxifloxacin was broad-
ened to vancomycin and piperacillin/tazobactam.
Vancomycin and piperacillin/tazobactam  were
discontinued after 2 and 7 days, respectively, after
documenting negative blood cultures and resolu-
tion of fever. He also developed some abdominal
discomfort and odynophagia without dysphagia
that was attributed to mucositis.

On day 17, after induction, he became febrile
to 101.4 with an ANC of 0 and was re-started on
vancomycin and piperacillin/tazobactam. A chest
radiograph showed a new left basilar infiltrate. The
following day, he became confused and lethargic.
Physical examination was negative for oral eschars
or sinus tenderness. CT of the chest, abdomen and
pelvis revealed significant oesophageal mural thick-
ening and dilation with intraluminal debris and
surrounding infiltrative changes (figure 1). Oral
voriconazole prophylaxis was changed to intrave-
nous anidulafungin due to dysphagia.

An oesophagogastroduodenoscopy (OGD)
performed the following day showed severe
circumferential oesophagitis with adherent
food residue (figure 2). The oesophagus was
almost entirely ulcerated but there was no active
bleeding at the base. Five non-bleeding cratered
gastric ulcers with a clean base were encoun-
tered in the gastric fundus and cardia. Biopsies
were obtained for histopathology but none were
sent for fungal culture due to low suspicion for
a fungal infection at the time of OGD. Histo-
pathological examination of biopsy specimens
demonstrated aseptate, wide hyphae branching
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Figure 1  CT chest reveals significant oesophageal mural thickening
and dilatation with intraluminal debris (indicated by the arrow), most
pronounced distally to the level of the gastro-oesophageal junction.

at 90°, consistent with a Mucorales infection (figure 3).
Stains for cytomegalovirus, herpes simplex virus and adeno-
virus were negative. Broad-range 18S PCR sequencing was
performed on tissue at a reference laboratory, resulting as
positive for Rhizopus microsporus. The patient had resolu-
tion of neutropenia at this time, so acyclovir, vancomycin,
piperacillin/tazobactam and anidulafungin were discon-
tinued. Appropriate antifungal therapy was initiated.

TREATMENT

The patient was started on LAMB and anidulafungin was
stopped. As his symptomatology rapidly improved, a repeat
OGD was not immediately performed and surgical manage-
ment was not pursued. Three weeks into his treatment, he
developed an oesophageal stricture with recurrent odyno-
phagia and regurgitation of food. Repeat OGD showed a
large oesophageal ulcer and severe oesophageal stenosis with
circumferential necrosis that required oesophageal dilation,
but repeat pathology and cultures were negative. Since no
clinical isolate was obtained, he completed 7.5 weeks of

Figure 2 Oesophagogastroduodenoscopy revealed severe
circumferential oesophagitis with significant ulceration.

|

Figure 3 Histopathological examination of biopsy specimens
demonstrated aseptate, wide hyphae branching at 90°, consistent with
a Mucorales infection.

LAMB and was then maintained on empiric posaconazole
based on lower minimum inhibitory concentration S0(MIC; )
for R. microsporus in the literature compared with isavuco-
nazole (MIC,, 0.5 vs 1).*

OUTCOME AND FOLLOW-UP

He continued to require dilation for oesophageal strictures, and
eventually, lumen-opposing metal stents were placed 5 months
after this admission, and a percutaneous endoscopic gastrostomy
(PEG) tube was placed a month later.

DISCUSSION

Oesophageal mucormycosis is a poorly characterised, yet
often catastrophic, form of invasive Mucorales infection.
On reviewing the literature for published cases, we found
six reports of oesophageal mucormycosis’’ (table 1). Of
seven total patients (including the present case), six were
immunocompromised (four with haematologic malignancies
and two with end-stage renal disease). Of seven patients, one
was documented to have type 2 diabetes mellitus and six of
the seven were men.

The most common presenting symptoms were dysphagia/
odynophagia (four out of seven cases) and fever (four
out of seven cases) followed by haematemesis (two out of
seven cases). The most common additional site of involve-
ment was the stomach (four out of seven cases). Three out
of seven patients were on antifungal prophylaxis (caspo-
fungin, posaconazole and voriconazole). Two out of seven
cases showed oesophageal wall thickening on CT scan. OGD
was performed in all the seven cases and revealed significant
changes ranging from oesophagitis and ulceration to necrosis.
In six out of seven cases, the diagnosis was confirmed with
fungal culture whereas the present case was confirmed with
PCR. A Mucorales mold s. was isolated in four out of seven
and Rhizopus spp in three out of seven cases.

Mortality occurred in three out of seven cases and was
attributed to haemoptysis in one and multiorgan system
failure in one, while there was no documentation in one.
Two of seven patients underwent surgical intervention (one
died and one survived). Among the patients who survived
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Continued

Table 1

Antifungal

Additional sites

Predisposing
condition
AML

Medical treatment Surgical treatment Outcome

OGD revealed severe LAMB for 55

circumferential

thickening consistent with oesophagitis

severe oesophagitis

Diagnosis

prophylaxis Imaging

Presentation

of involvement

Age (years) Sex

Study

Resolution on

CT scan revealed
oesophageal wall

Voriconazole

Fever,

Stomach

Present case

repeat OGD at
27 days after
diagnosis

days followed

odynophagia and
neutropenia

by maintenance

PCR testing revealed posaconazole

Rhizopus microsporus

AML, acute myeloid leukaemia; APML, acute promyelocytic leukaemia; ESRD, end-stage renal disease; HCV, hepatitis C; LAMB, liposomal amphotericin B; M, man; OGD, oesophagogastroduodenoscopy; TIIDM, type 2 diabetes mellitus; W, woman.

(four out seven patients), three received LAMB and one
received isavuconazole. Complications in the non-surgical
group included fistula formation (one out of seven patients)
and oesophageal strictures requiring stenting and PEG tube
placement (one out of seven patients).

Taken together, findings from previously reported cases and
the current case suggest that though oesophageal mucormycosis
is an uncommon and protean syndrome, certain parameters may
increase the index of suspicion for this disease. Immunocom-
promised individuals remain the predominant host population,
especially during times of intense immunosuppression as with
induction chemotherapy or in the early post-transplant period.
The two most common presenting symptoms are fever and
dysphagia. However, the common occurrence of chemotherapy-
related mucositis in patients undergoing induction chemo-
therapy (four out of seven patients in this review) as well as
other infectious causes such as herpetic and candidal mucositis
that lead to dysphagia make this symptom less discriminatory.!!
Odynophagia may be an important symptom warranting addi-
tional investigation for an infectious oesophagitis. This review
also suggests that CT scan can be a useful tool for the diagnosis
of oesophageal mucormycosis, as CT scan revealed oesophageal
wall thickening in two of seven cases, a relatively uncommon
and perhaps more specific finding for oesophagitis that may
lead to further evaluation with OGD. OGD and biopsy was
performed in all seven reported cases. There was initial concern
with proceeding with an OGD in this case as the patient was
profoundly neutropenic but evidence from the literature has not
shown OGD-related adverse effects in this setting.'? Therefore,
it is reasonable to proceed with OGD for definitive diagnosis
when there is clinical suspicion for an invasive mould infection.

In the described case, the diagnosis was made by histopa-
thology, which demonstrated wide, aseptate ribbon-like hyphae
consistent with Mucorales. This was then confirmed by broad-
range PCR as Rhizopus sp. A study of 28 patients with suspected
invasive fungal infection aimed to compare direct microscopy
with culture and PCR for the diagnosis of Mucorales infection
in blood and tissue specimens.'® Seven patients were confirmed
positive by direct smears, of which six were PCR positive and five
were fungal culture positive. Although small, this study suggests
a potential role for PCR testing for the diagnosis of Muco-
rales infections. Furthermore, in a study of 29 confirmed cases
of Mucorales, PCR testing was especially helpful for culture-
negative patients.'* In this study, 12 patients were determined
to be culture positive, of which 10 were PCR positive while 15
patients were culture negative, of which 12 were PCR positive.
Though PCR is an important adjunctive diagnostic method,
fungal culture remains the mainstay of diagnosis as it provides
information on susceptibility. Indeed Mucorales species have
variable susceptibility™ to the advanced oral azoles posaconazole
and isavuconazole, which are important step-down options after
initial therapy with LAMB.

Despite the limited number of cases documented in the liter-
ature, there are several trends worth noting. Invasive mucormy-
cosis is classically treated with a combination medical therapy
and surgery.'® However, oesophageal surgery is complicated and
may be high-risk due to existing chemotherapy-induced cyto-
penias. This literature review suggests that although mortality
remains high overall, oesophageal infection may be treated
with medical therapy alone. The first-line antifungal therapy in
these patients is LAMB. There is insufficient evidence regarding
combination therapy of LAMB with triazoles.'® Of the four
survivors in this literature review, two received combination
therapy with LAMB and posaconazole. There is also some
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evidence that posaconazole can be successfully used as salvage
therapy.'” Two of the four survivors were maintained on salvage
posaconazole and have had favourable outcomes despite some
ongoing morbidity.

Our patient’s preparation of grape leaves (which involves
rolling of leaves) for a traditional Middle Eastern dish likely
predisposed him to the disease through inhaling and swallowing
of fungal spores. Though epidemiological risk factors were not
reported in published cases, eliciting high-risk exposures such as
sustained exposure to raw vegetation during profound neutro-
penia may represent another clue when suspecting oesophageal
mucormycosis.

Learning points

» Diagnosis of oesophageal mucormycosis requires high
clinical suspicion in high-risk patient populations but
fever, dysphagia and odynophagia in the setting of intense
immunosuppression are suggestive.

» CT scan showing oesophageal thickening should be further
investigated with an oesophagogastroduodenoscopy to
obtain biopsies for histopathology, culture and potentially
PCR.

» Management remains challenging; this review suggests that
locally invasive infection can be successfully treated with
medical therapy alone.
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