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Abstract

Mucormycosis is a serious disease caused by fungi of the Mu-
corales order Mucorales. The main risk factors of mucormycosis 
include diabetes mellitus, phagocyte deficiency, corticosteroid use 
and organ or stem cell transplantation. More recently, COVID-19 
has become a risk factor described in some case reports, increas-
ing the importance of diagnostic suspicion in patients with COV-
ID-19 and clinical signs compatible with mucormycosis. We report 
a case of a 32-year-old man, an active alcoholic for approximately 
20 years, with signs of malnutrition, without other previous co-
morbidities, that was admitted to the emergency room with respi-
ratory failure, associated with flu-like symptoms, requiring orotra-
cheal intubation and admission to the intensive care unit. During 
his stay in the intensive care unit, the patient developed upper 
gastrointestinal bleeding, with melena and a drop in hemoglobin. 
An upper digestive endoscopy was requested, which showed an 
ulceroinfiltrative lesion in the fundus and gastric body. Biopsies of 
the lesion were performed, which demonstrated active, ulcerated 
chronic inflammation, with numerous short and irregular segments 
of hyphae amidst necrotic debris, without cellular atypicality, find-
ings characteristic of mucormycosis. Treatment with Amphotericin 
B was chosen for 14 days. After the end of treatment, a new upper 
gastrointestinal endoscopy demonstrated healing of the gastric le-
sion, without new episodes of upper gastrointestinal bleeding or 
other gastrointestinal symptoms.

Introduction

Mucormycosis is a serious disease caused by fungi of the 
Mucorales order Mucorales [1]. The main risk factors of mu-
cormycosis include diabetes mellitus, phagocyte deficiency, he-
matological malignancies, corticosteroid use and organ or stem 
cell transplantation [2]. More recently, COVID-19 has emerged 
a risk factor described in some case reports, increasing the im-
portance of diagnostic suspicion in patients with COVID-19 and 
clinical signs compatible with mucormycosis [3-7].

Mucormycosis can affect any organ system, although the 
nasal sinuses, orbit, and brain (rhino-orbitalcerebral) or the 
lung are the most commonly affected. The stomach is the most 

common site of gastrointestinal mucormycosis, followed by the 
colon and ileum. Symptoms of gastrointestinal mucormycosis 
vary depending on the afflicted location [8]. The most prevalent 
symptoms are nonspecific abdominal discomfort and distention 
accompanied by nausea and vomiting. Fever and hematochezia 
are also possible. The patient is frequently misdiagnosed with 
an intra-abdominal abscess.

Case presentation

A 32-year-old man, an active alcoholic, with consumption 
of around 150 grams of alcohol per day for approximately 20 
years, with signs of malnutrition, body mass index of 15, with-
out comorbidities, was admitted to the emergency room with 
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Figure 1: Upper digestive endoscopy, demonstrating an infiltrative 
ulcer lesion, covered by fibrin, affecting the gastric fundus and 
great curvature of the gastric body.

Table 1: Laboratory data during hospitalization.

Reference range ICU admission 7 days after admission 14 days after admission 60 days after admission

Hemoglobin (g/dl) 13-17 11 9.8 6.3 8.8

White blood cells (per ul) 4.000-10.00 8,789 21.853 12.456 7.231

Neutrophils (%) 40-60% 76% 88% 81% 60%

Eosinophils (%) 1-4% 4% 3% 4% 3%

Lymphocytes (%) 20 - 40 % 10% 6% 9% 25%

Platelets 150-450 x 109/L 221 x 109/L 101 x 109/L 115 x 109/L 280 x 109/L

Creatinine (mg/dl ) 0.5-1.2 0.8 7.6 4.7 1.8

Blood urea nitrogen (mg/dl) 7 -20 18 120 32 25

AST (U/I) 12-37 159 164 141 78

ALT ( U/I ) 15-65 125 132 108 53

C-reactive protein (mg/dl ) 0.5 - 1.0 8.4 18.3 9.8 1.6

Figure 2: Histology with Grocott-Gomori silver methenamine stain-
ing, demonstrating short and irregular segments of hyphae, amidst 
necrotic debris, Suggestive with Zygomycetes.
Short and irregular segments of hyphae (arrows).

respiratory failure, oxygen saturation of 88% in non-rebreath-
ing oxygen mask, associated with flu-like symptoms, requiring 
orotracheal intubation and admission to the Intensive Care 
Unit (ICU). After admission, a RT-PCR for COVI19 was carried 
out, which was positive. Chest tomography demonstrated the 
presence of a diffuse ground-glass infiltrate, bilaterally, affect-
ing >50% of the lung area. The patient had not previously been 
vaccinated for COVID-19.

During his stay in the intensive care unit, he was treated 
with ceftriaxone and azithromycin, however his white blood 
cell count increased (Table 1), and clinical condition worsened, 
requiring an escalation of the antimicrobial spectrum to piper-
acillin and tazobactam (4,5 g qid) over the following two weeks, 
and later meropenem (1G tid) associated with teicoplanin (400 
mg sid). In addition, the patient developed oliguria and renal 
dysfunction secondary to septic shock, requiring renal replace-
ment therapy with hemodialysis. After 2 weeks in ICU, the pa-
tient developed upper gastrointestinal bleeding, with melena 
and a drop in hemoglobin. An upper digestive endoscopy was 

requested, which showed an ulceroinfiltrative lesion in the fun-
dus and gastric body, measuring approximately 70 mm, and no 
signs of active bleeding and no need for endoscopic therapy 
(Figure 1). Biopsies of the lesion were performed, which dem-
onstrated active, chronic ulcerated inflammation, with numer-
ous short and irregular segments of hyphae amidst necrotic 
debris, without cellular atypicality, findings suggestive of mu-
cormycosis (Figure 2).

After the diagnosis of mucormycosis, by histopathologi-
cal analysis, treatment with Amphotericin B liposomal (3 mg/
kg/day) was chosen for 14 days. After the end of treatment, a 
new upper gastrointestinal endoscopy demonstrated marked 
improvement of the gastric lesion (Figure 3), without new epi-
sodes of upper gastrointestinal bleeding or other gastrointesti-
nal symptoms. The patient improved clinically from COVID-19, 
with extubation after 12 days, and discharge from the ICU, with 
hospital discharge approximately 2 months after admission. 
Currently, he remains well clinically, undergoing outpatient 
follow-up.
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Figure 3: Upper gastrointestinal endoscopy demonstrating 
marked improvement of the ulcerated lesion after treatment with 
amphotericin b.

Discussion

Due to the rarity of the diagnosis of gastric mucormycosis, we 
had several difficulties in reaching the final diagnosis, with the 
need to rule out the numerous differential diagnoses, such as 
gastrointestinal tuberculosis, which has a significant incidence 
in Brazil. Fortunately, the histopathological finding of irregular 
and short segments of hyphae, amidst necrotic tissue, and ab-
sence of other findings, caught the attention of the pathology 
team and medical team. With consideration of the diagnosis of 
gastric mucormycosis, given the risk factors presented by our 
patient. Enabling the start of specific treatment and subsequent 
patient improvement.

Cases of mucormycosis associated with COVID-19 have at-
tracted attention since the beginning of the pandemic, although 
the gastrointestinal form is not the most common, some cases 
have already been reported in the literature. Our case demon-
strates a patient with some risk factors classically associated 
with mucormycosis, alcoholism, malnutrition and prolonged 
ICU stay, these are factors that appear to have contributed to 
the development of gastric mucormycosis [9].

COVID-19 patients may have significantly increased levels of 
inflammatory cytokines (such as IL-2R, IL-6, IL-10, and tumor 
necrosis factor-alpha), which is associated with poor cell-medi-
ated immune response, affecting both CD4 + T and CD8 + T cells. 
As a result, there is an increased propensity to fungal coinfec-
tions [10].

Gastric mucormycosis typically presents on endoscopy as a 
large ulcer with necrosis that later develops into an adherent, 
thick, green exudate [11]. Diagnosis is confirmed by histopatho-
logic identification based on the biopsy of the suspected area 
during surgery or endoscopy, specifically in borders and central 
part of the lesions [6]. The disease has a high fatality rate (up to 
85%) related to late or no diagnosis [12].

Because serologic exams are non-specific, a biopsy of the le-
sions suspect or the affected area is the gold standard for ob-
taining a histologic diagnosis of mucormycosis [13,14]. On oc-
casion, a positive culture or Polymerase Chain Reaction (PCR) 
result on a biopsy specimen is needed to confirm the diagnosis. 
The major choice for treating gastrointestinal mucormycosis is 
treatment with antifungal medication, such as lipid formula-
tions of amphotericin B, posaconazole, and newer drugs isavu-
conazole or triazole [14]. 

Our case demonstrates the need to be alert to common com-
plications in critically ill patients, with risk factors for uncom-
mon diseases, such as mucormycosis, which, if not diagnosed 
and treated in time, almost always has a fatal outcome. GI mu-
cormycosis is an uncommon condition that should be explored 
if a COVID-19 patient develops an unusual stomach ulcer. As a 
result, if symptoms like, digestive hemorrhage with the pres-
ence of large gastric ulcerations on endoscopy, in a patient with 
risk factors, suggestive of mucormycosis, preemptive medica-
tion should be considered. More research is needed to discover 
whether these two illnesses are connected.

Conclusion

Mucormycosis is a serious disease caused by fungi, and CO-
VID-19 has emerged as a significant risk factor. It is critical to be 
aware of the risk factors for mucormycosis and to evaluate this 
diagnosis in the presence of clinical symptoms and unusual im-
aging results. Because serologic tests are non-specific, a biopsy 
of the suspected lesions or afflicted area is the gold standard 
for achieving a histologic diagnosis of mucormycosis. Antifun-
gal medications, such as lipid formulations of amphotericin B, 
posaconazole, and newer medications; isavuconazole or tri-
azole, are the primary therapeutic options for gastrointestinal 
mucormycosis.
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