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Abstract

Mucormycosis is a devastating fungal infection that is usually seen
in immunocompromised hosts. It is caused by fungi of the subphy-
lum Mucoromycotina, order Mucorales, with most cases caused by
Mucor, Rhizopus, or Rhizomucor species. It can involve any organ
system and can disseminate in severe cases. Lately, there has been
an increased number of reports for mucormycosis infection in im-
munocompetent patients. Gastrointestinal system involvement is rare
compared to other organ systems but has been increasingly reported
in the literature. Mucormycosis can affect any part of the gastrointes-
tinal tract and lead to different presentations depending on the area of
involvement. Due to the paucity of the condition, there has been no
specific guidelines on how to treat gastrointestinal mucormycosis. In
this review, we discuss the risk factors of gastrointestinal mucormy-
cosis, clinical presentation, approach to diagnosis, and most recent
treatment modalities for gastrointestinal mucormycosis.
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Introduction

Mucormycosis is a life-threatening infection caused by fungi of
the subphylum Mucoromycotina, order Mucorales, with most
cases caused by Mucor, Rhizopus, or Rhizomucor species. It
is most commonly reported in immunocompromised patients.
However, there has been an increasing number of cases seen in

Manuscript submitted July 26, 2023, accepted September 2, 2023
Published online October 21, 2023

#Department of Internal Medicine, CHI Health Creighton University Medical
Center, Omaha, NE, USA

bCreighton University School of Medicine, Omaha, NE, USA

“Department of Pathology, CHI Health Creighton University Medical Center,
Omaha, NE, USA

dDepartment of Infectious Diseases, CHI Health Creighton University Medi-
cal Center, Omaha, NE, USA

Division of Gastroenterology, CHI Health Creighton University Medical
Center, Omaha, NE, USA

fCorresponding Author: Manasa Velagapudi, Division of Infectious Disease,
Department of Internal Medicine, CHI Health Creighton University Medical
Center, Omaha, NE 68124, USA. Email: manasavelagapudi@creighton.edu

doi: https://doi.org/10.14740/gr1662

immunocompetent hosts. Based on the organ system involved,
it is further classified into pulmonary, rhinocerebral, cutane-
ous, gastrointestinal, central nervous system, and disseminated
in that order [1]. Gastrointestinal mucormycosis is rare com-
pared to other forms and reported incidence varies from 5% to
15% [2, 3]. In most instances, the diagnosis is made intraop-
eratively or postmortemly, making the accurate estimation of
incidence challenging [4, 5].

Common risk factors for gastrointestinal mucormycosis in
adults include diabetes, hemodialysis/peritoneal dialysis, mal-
nutrition, alcohol use, corticosteroid therapy, and patients who
have undergone organ transplantation (i.e., liver, renal) or sur-
gery [4, 6, 7]. Another potential risk factor in immunocompe-
tent patients is healthcare-associated mucormycosis infections
secondary to intensive care unit (ICU) admission or intestinal
digestive surgery [8]. Gastrointestinal mucormycosis can ei-
ther be a primary infection or a secondary infection. Primary
infection is related to the ingestion of contaminated food mate-
rials or use of contaminated instruments, while the secondary
infection is through the spread of the fungi in disseminated
forms [7]. Most gastrointestinal mucormycosis infections in-
volve the stomach, intestine, and ileum with the presentation
of gastrointestinal bleeding and abdominal pain with gastric
ulcers [1]. A review of 176 cases including both immunocom-
petent and immunosuppressed patients showed that 64.1% of
infections were presented in the intestine with 33% of cases
in the stomach [4]. From the review, there appears to be a 2:1
incidence rate for the male to female from the 89 adult cases
with age being around 47.7 + 15.36 [4].

Clinical Presentation

In the past, mucormycosis was usually reported in premature
neonates but more recently there have been more reports of
mucormycosis diagnosed in adult patients with known risk
factors and rarely in immunocompetent patients [5]. Gastro-
intestinal mucormycosis can affect any part of the gastroin-
testinal tract with the stomach (57.5%) being the most com-
monly affected part followed by the colon (32.3%) (Fig. 1),
small intestine (7%), and the esophagus (7%) [9]. However,
a review of 31 cases of gastrointestinal mucormycosis in im-
munocompromised hosts showed an increasing incidence of
mucormycosis in the intestine in the last two decades [10].
Symptoms of gastrointestinal mucormycosis are nonspe-
cific abdominal pain and distention, usually depending on the
exact area affected of the gastrointestinal tract. Abdominal
pain and gastrointestinal bleeding (either upper or lower) and

Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™ | www.gastrores.org
This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits 249
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited


https://crossmark.crossref.org/dialog/?doi=10.14740/gr1662&domain=pdf&date_stamp=2023-09-21

Gastrointestinal Mucormycosis

Gastroenterol Res. 2023;16(5):249-253

Figure 1. Cecal biopsy. Large, non-septate fungal organisms consistent with Mucorales (Mucor/Rhizopus) in a background of
ulceration and acute inflammation (arrowhead). The presence of fungal organisms in the ulcer bed is most likely indicative of

infection.

fever are common presentations, especially in patients who
have risk factors like immunosuppression [9]. For two of the
three stomach mucormycosis case reports, there was evidence
of hematemesis, which is one of the more common symptoms
of an upper gastrointestinal bleed in these patients [11, 12].
In the other case, there were reports of acute onset of severe
abdominal pain and progressive distension with failure to
pass feces or flatulence [13]. With intestinal mucormycosis,
all patients have been reported to experience either low- or
high-grade fever with abdominal pain [6, 9, 14, 15]. There are
reported cases where the patients were generally admitted due
to other underlying causes and then found to have mucormy-
cosis in the intestines [6]. The other case report illustrated in-
cidental findings of colonic mucormycosis in a patient with
high fever, shock, and hypoxic respiratory failure with gen-
eralized symptoms of shaking associated with Streptococcus
infantarius endocarditis from colonic translocation [16]. He-
patic involvement has been reported in the literature mostly in
association with the involvement of other organs; however, it
can also happen as an isolated infection in immunosuppressed
hosts, especially with the use of herbal and naturopathic prod-

250 Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™

ucts that are contaminated [17]. In one of the hepatic mucor-
mycosis cases, there was associative small bowel mucormy-
cosis [14]. Complications of intestinal mucormycosis include
intestinal obstruction, bleeding, and perforation, which can be
the presenting clinical feature as well.

Diagnosis

Diagnosis of gastrointestinal mucormycosis is usually delayed
due to nonspecific presentation. Early endoscopic biopsy is key
to diagnosis [18]. Endoscopic features include hemorrhagic and
edematous changes of the mucosa which can mimic ischemic
injuries, ulceration with sharply demarcated edges associated
with necrosis, and thrombosis in the adjacent vasculature, and
ulcers might be covered with black eschar [19]. Tissue diagnosis
remains the gold standard currently and Mucorales polymerase
chain reaction (PCR) of formalin-fixed paraffin-embedded tis-
sue adds to the diagnostic yield [20]. In tissue, Mucorales are
seen as broad (3 - 25 um in diameter) thin-walled, aseptate, fold-
ed, twisted, or compressed hyphae with irregular branching [21]
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Figure 2. Fungal culture. Rapidly growing white fluffy colony that overfills agar plate on the Sabouraud dextrose agar (SDA) (a),
and almost completely filling the potato dextrose agar (PDA) (b). A lactophenol cotton blue (LCB) preparation (c, d) showing wide
hyphae, rare septations, branched sporangiophores, with round sporangia (sac-like structure). (d) Seen in the background are

some spores of ruptured sporangium.

(Fig. 2). Mucormycosis lacks the cell wall components that can
be detected on serum tests such as the 1,3-beta-D-glucan assay
which make these tests not useful.

Radiologic features of mucormycosis are also nonspecific.
Diffuse bowel wall thickening with areas of intense and poor
contrast enhancement on computed tomography (CT) scans
which correlate with the congestive and necrotic changes
caused by the fungal infection has been reported [22].

Treatment

In addition to addressing the underlying risk factors for mu-
cormycosis such as long-term high-dose steroids, hyperglyce-
mia, metabolic acidosis, deferoxamine, immunosuppressive
drugs, and neutropenia, treatment of gastrointestinal infection
requires a combination of surgical debridement of the involved
tissues and antifungal therapy [23]. However, considering the
adversity of infection and the risk of poor outcome, early em-
pirical antifungal therapy should be considered based on com-
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patible clinical syndrome and predisposing factors in an im-
munocompromised host. This is supported by a retrospective
analysis of 70 patients with hematologic malignancy and con-
comitant mucormycosis, showing delay (> 6 days after diag-
nosis) inappropriate antifungal therapy was associated with an
almost two-fold increase in mortality at 12 weeks after diagno-
sis [24]. The empirical antifungal therapy should be a polyene
antifungal agent, as this drug class is the most effective agent
against mucormycosis. In this regard, the intravenous lipid for-
mulation of amphotericin B is preferred over amphotericin B
deoxycholate due to less nephrotoxicity at a higher dose [23].
Since the disease is rare, there is no randomized trial to assess
the efficacy of various antifungal regimens for gastrointestinal
mucormycosis.

Once the diagnosis is confirmed, the treatment therapy is
based on initial intravenous antifungal therapy followed by a
step-down consolidation therapy. Lipid formulation of ampho-
tericin B is the drug of choice and starting intravenous dose is
5 mg/kg/day. If tolerated, the dose can be increased to 10 mg/
kg/day in order to control the infection. There are limited data
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Table 1. Primary and Combination Antifungal Therapy for the Treatment of Systemic Mucormycosis Including Gastrointestinal In-

volvement

Primary antifungal therapy

Recommended dosage Comments

Liposomal amphotericin B 5 - 10 mg/kg/day
1.0 - 1.5 mg/kg/day

5 - 7.5 mg/kg/day

Amphotericin B deoxycholate

Amphotericin B lipid complex

Expensive, less nephrotoxic, better CNS penetration than other formulations.
Highly toxic, inexpensive, only licensed agent.

More nephrotoxic than liposomal amphotericin B, murine data

suggest possible benefits in combination with echinocandins.

CNS: central nervous system.

regarding the use of combination therapy with echinocandins
for improving clinical outcome based on concordant retrospec-
tive data in humans [23]. The duration of therapy depends upon
the clinical course and disease burden. It is equally important
that immunosuppressive medications, particularly corticoster-
oids, should be dose-reduced or stopped during the treatment
therapy if possible [5].

Various treatment regimens are described in Table 1.

However, antifungal therapy alone is typically insufficient
in controlling gastrointestinal disease, and debulking surgery
is often required to decrease the disease burden and resect all
infected tissue for an effective cure. Meanwhile, it is equally
possible that the patients who underwent nonsurgical manage-
ment likely differed in disease severity and burden of comor-
bidities from those who had surgical management, but surgery
remains an independent variable for favorable outcomes in
patients with mucormycosis [5]. Certain adjunctive treatment
therapies including non-siderophore iron chelators, hyperbaric
oxygen, or cytokine therapy with either y-interferon or colony-
stimulating factor have been under study, but no proven meth-
ods have been published to establish the effectiveness of these
regimens as compared to standard treatment with surgery and
intravenous amphotericin B and require randomized controlled
trials to establish treatment benefits [25].

Prognosis

A case series of 66 reported cases of gastrointestinal mucormy-
cosis revealed that 85% of the patients with the gastrointestinal
involvement died. This high mortality rate was primarily due
to bowel perforation. Low birth weight infants, patients with
diarrhea and malnutrition, and patients receiving peritoneal di-
alysis were at high risk of gastrointestinal involvement of the
infection. Meanwhile, systemic lupus erythematosus, immu-
nosuppression/bone marrow transplant, malnutrition, and re-
nal failure are the predictors of worse outcomes with the over-
all mortality of 89%, 91%, 88%, and 89%, respectively [3]. In
one study, liposomal amphotericin B treatment was associated
with a 67% survival rate (16 of 24 patients), compared with
39% survival (24 of 62 patients) with amphotericin B deoxy-
cholate (P = 0.02) in cancer patients with mucormycosis [26].

Overall, a review of 929 cases of zygomycosis revealed
that the survival rate was 61% for cases that were treated with
amphotericin B deoxycholate, 57% for cases treated with sur-
gery alone, and 70% for cases treated with antifungal therapy
and surgery [3].
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