Rare case of gastrointestinal mucormycosis with
colonic perforation in an immunocompetent patient
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SUMMARY

Primary gastrointestinal mucormycosis is a rare disease
associated with an increased mortality and is rarely
reported in an immunocompetent host. We report the
first case of mucormycosis-associated colonic perforation
in a COVID-19 patient with a favourable outcome. A
48-year-old healthy male doctor in home isolation due to
COVID-19 was admitted to COVID-19 intensive care unit
when his symptoms deteriorated. The patient was put

on non-invasive ventilation (NIV) using Bilevel Positive
Airway Pressure (BiPAP) and treatment given as per
existing hospital protocol. The patient improved clinically,
and was discharged on day 10 of admission. Two days
|ater, he presented with acute gastrointestinal symptoms
to the emergency department. A diagnosis of perforation
peritonitis was made, the patient was stabilised and
sigmoid colectomy with descending colon colostomy was
done. A diagnosis of gastrointestinal mucormycosis was
made and injectable antifungal was started. The patient
was discharged after his general conditions improved.

BACKGROUND

The COVID-19 may present with varied disease
patterns, ranging from mild to moderate symptoms
to acute respiratory distress syndrome.’ Hospital-
acquired bacterial and fungal coinfections may
develop during their stay in the hospital. Mucor-
mycosis is a rare life-threatening fungal infection
prevalent in those with diabetes mellitus, systemic
corticosteroid therapy, neutropenia, haematolog-
ical malignancy, stem cell transplant and immune-
compromised condition.? Depending on the
anatomic location, it may present as distinctive
syndromes, of which rhino-orbital-cerebral being
the most common.’ * Other less common sites are
pulmonary, cutaneous, and rarely, gastrointestinal,
renal and disseminated diseases. The common
organs affected in the gastrointestinal tract include
the stomach followed by the colon and ileum.’ Here,
we are presenting a case of gastrointestinal mucor-
mycosis in a patient following a recent COVID-19
infection. The patient had a good outcome because
of an early clinical suspicion, timely diagnosis and
prompt treatment.

CASE PRESENTATION

A 48-year-old intensive care physician who was
in-charge of a dedicated COVID-19 intensive
therapy unit got infected with COVID-19 in the
June of 2020. He had no previous known systemic
illnesses. After being in home isolation for 5 days,

his condition started deteriorating fast and was
admitted to the COVID-19 intensive care unit
(ICU). He complained of cough, high-grade fever
of >103°F (39.4°C), tachycardia, tachypnoea,
breathlessness, hypoxia and respiratory distress
on admission. He did not have any comorbidities
including diabetes, hypertension, obesity, cardiac
or pulmonary disorder. His investigations were
suggestive of severe COVID-19 infection with
COVID-19 Reporting and Data System (CO-RAD)
score of 22/25 on high-resolution computerised
tomography (HRCT).® He was treated with inject-
able piperacillin—tazobactam, doxycycline, low
molecular heparin, remdesivir, tocilizumab, meth-
ylprednisolone and proton pump inhibitors as
per institutional protocol. He also received vaso-
pressin for haemodynamic support and later put
on NIV support. His condition gradually stabilised
and he was later discharged on day 17 of hospital
admission.

Two days later, he presented to the emergency
room (ER) with acute abdominal pain, vomiting,
obstipation and massive lower gastrointestinal
(GI) bleed. His abdominal pain was sudden, severe
and progressively increasing. He also had multiple
episodes of non-projectile vomiting for 1day. He
had one episode of the lower GI bleed with the
passage of both fresh and altered blood on the
morning of admission and then another episode of
lower GI bleed in the ER.

His general condition was poor and he had tachy-
cardia (130 beats per min), low volume pulse and
hypotension (blood pressure: 90/48 mm Hg). He
was afebrile and had not passed urine for more than
12 hours. He was tachypnoeic (respiratory rate, 28
per min), had oxygen saturation (SpO,) of 92% on
pulse oximetry and bilateral basal crepitations on
chest auscultation. His abdomen was distended,
tense, with rigidity and rebound tenderness sugges-
tive of peritonitis. He was resuscitated in ER and
then shifted to ICU where his resuscitation was
continued and norepinephrine (0.2-0.4 pg/kg/min)
was started.

INVESTIGATIONS

All routine investigations done showed a haemo-
globin of 7.8 gm/dL, total white cell count of 35
000/mm® with 89% neutrophils and 15% leuko-
cytes, platelet count of 1.2 lacs/mm®, serum urea
145 mg/dL, serum creatinine 1.8 mg/dL, elevated
CRP (90mg/L), aspartate aminotransferase (150)
and aminotransferase (120). The rest of the
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Figure 1 HRCT chest showing discrete and confluent areas of ground
glass haze and interlobular thickening confirming consolidations
predominantly in peripheral parenchyma of bilateral lungs. The findings
were suggestive of viral infection with CT COVID severity score of 22/25.
HRCT, high-resolution computerised tomography.

laboratory parameters including electrolytes, HIV and hepatitis
B virus negative and coagulation parameters were normal. His
HRCT chest had bilateral pneumonitis (figure 1) with a 20/25
CT severity score and a CO-RAD score of 5 and the quantitative
COVID-19 IgG antibody was 5 IU.

DIFFERENTIAL DIAGNOSIS

A tentative diagnosis of faecal perforation peritonitis with haem-
orrhagic gangrene was made based on clinical presentation and
radiological investigations CT scan which showed gas under
the diaphragm (figure 2). The patient had sepsis, hypovolemic
shock with acute kidney injury. The initial differential diagnosis
included drug-related (tocilizumab related?) vasculitis, ischaemic
colitis, cytomegalovirus invasive disease and tubercular or fungal
aetiology leading to perforation of his sigmoid colon.

TREATMENT
He was shifted to the operation room for an emergency life-
saving laparotomy for perforation peritonitis. Surgical findings
revealed faecal perforation peritonitis with 2 litres of feco-
purulent collection in the abdominal cavity, multiple sigmoid
colon perforations, haemorrhagic gangrene of sigmoid colon
along with intraabdominal and intraluminal blood (figure 3).
He underwent sigmoid colectomy with descending colon
colostomy and upper rectal mucus fistula. The specimen was
sent for pathological examination. In the postoperative period,
he continued to have tachycardia, tachypnoea, hypotension, low
urine output and marginal saturation. His condition deteriorated
and high dose inotropes were started and was put on NIV. Subse-
quently on day 4, an initial pre-emptive histopathology report
showed an irregular wide, aseptate, broad, fungal hyphae with

Figure 2 CT scan which showed gas under the diaphragm.

Figure 3  Sigmoid colon perforations with haemorrhagic gangrene.

right-angle branching suggestive of mucor in sigmoid colectomy
specimen. There were no caseation, vasculitis or viral inclu-
sions. He was immediately started on liposomal amphotericin B,
initially at 3 mg/kg which was progressively increased to 5 mg/kg
in 2 days for a total of 7 days. Also, tablet posaconazole (400 mg,
two times per day) was continued in the postoperative period
for 14 days.

OUTCOME AND FOLLOW-UP

He showed progressive improvement with stabilisation of vitals,
decreasing vasopressor requirement, improvement of general
well-being and was later discharged on the postoperative day 11.
He recovered well and was under strict follow-up. He was taken
up for his stoma closure after 3 months of index surgery. During
this time, the distal rectal mucosa showed some transmural
ulcers, so the colon was resected further distally and anastomosis
was performed. The resected specimen showed giant cells, acute
on chronic granulomatous inflammation but no hyphae. The
patient was later discharged uneventfully.

DISCUSSION

Patients with COVID-19 might present markedly increased
inflammatory cytokines (such as interleukins-2, 6, 10, and
tumour necrosis factor-alpha), impaired cell-mediated immu-
nity (both CD4+ Tand CD8+ T cells).! ¢ Also, these patients
are given high doses of steroid and broad-spectrum antibiotics.”
Hence, increased susceptibility to fungal coinfections is observed
in these patients.”” In present case, the patient had presented
with acute abdomen following COVID-19 infection and was
operated after initial stabilisation. An initial possible diagnosis
of ischaemic colitis, vasculitis and/or infective aetiology (tuber-
cular or fungal) was considered. Considering the patient was on
steroids due to severe COVID-19 and there has been a surge
of mucormycosis cases during the present pandemic, a fungal
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staining of the histopathology sample was also done which
confirmed our diagnosis. Previous reports have shown rhino-
orbital-cerebral mucormycosis following COVID-19 infection in
patient with pre-existing risk factors but intestinal mucormycosis
following COVID-19 is rarely reported. Also, patient was not
a known diabetic, immunocompetent and blood glucose levels
were in normal range. '’

Mucormycosis was first reported in humans by Paultauf
(1885). The incidence of mucormycosis is reported from 0.005
to 1.7 per million population and global case fatality rate is
469%.""""3 The characteristic feature of mucormycosis is vascular
invasion that results in thrombosis and tissue damage. Mostly,
it is a progressive infection and can lead to death if aggressive
treatment is not initiated promptly.

In a large study of 929 cases by Roden et al, commonly
affected sites were sinuses (39%), lungs (24%), rhinocere-
bral (21%) and cutaneous (19%).> The GI manifestations
occurred in 7% cases manly involving stomach, colon and
ileocecal region, probably due to ingestion of the fungus
and invasion.’ It has been described mainly in premature
neonates, neutropenic adults and immune-compromised
patients like AIDS and organ transplant recipients.” *> In
patients with severe COVID-19 inflammation, high dose
steroids and associated immunosuppression due to decreased
CD4— T and CD8— T cells predispose them to fungal infec-
tions like mucormycosis.® It may present with non-specific
symptoms like abdominal pain, distention, vomiting and
rectal bleeding. The patient is often misdiagnosed as having
an intra-abdominal abscess’ Moreover, the fungus can
invade intestinal walls and blood vessels to disseminate to
other non-contiguous organs.> * This mortality mostly due
to bowel perforation, peritonitis, sepsis and massive gastro-
intestinal haemorrhage.® * Diagnosis may be missed due to
non-specific presentation and only 25% are diagnosed ante-
mortem.* !*

Direct microscopy or Calcofluor fluorescence micros-
copy using a fluorescent brightening agent Calcofluor white
(which binds to chitin in the fungal cell wall, and which fluo-
resces on excitement with UV light within 30s) from clin-
ical specimens such as sputum, broncho-alveolar lavage, skin
lesions or histopathology is confirmatory. H&E staining was
also done as part of the histology workup. Various fungi-
specific stains have been used for laboratory diagnosis of
the disease in clinical specimens for example, Periodic acid-
Schiff, or Grocott methenamine-silver which characteristi-
cally show non-septate or pauci-septate Mucorales hyphae
with a width of 6-16 Im.

Culture at 30°C and 37°C of specimens show cottony white or
greyish black colony that help in the identification of species and
antifungal susceptibility testing. The treatment is surgical debride-
ment whenever possible for disease control, histopathology and/
or microbiological diagnostics in addition to the systemic anti-
fungal treatment.'* First-line antifungal monotherapy includes
amphotericin B and oral suspension of posaconazole while isavu-
conazole can be considered for rescue treatment. In patients with
high-risk factors like neutropenia and graft-versus-host disease,
primary prophylaxis with posaconazole is considered.*” Regular
radiological assessment should be followed up 6 weeks post
initial imaging."'

Diagnosis of mucormycosis is difficult and timely manage-
ment is essential for good outcomes. A delay of 6 days doubles
30-day mortality from 35% to 66%.'* However, despite
timely diagnosis and aggressive management of mucromy-
cosis, the prognosis is poor. Monte Junior et al had reported

a case of gastric mucormycosis in a COVID-19 patient
where a delay of 1 week in the diagnosis led to fatality in the
patient before any surgical intervention could take place.'
In our case, the patient did not have any coexisting illness,
a timely diagnosis was made and prompt treatment helped
to save his life in a disease that is rare and associated with a
high mortality rate.

Learning points

» COVID-19 is associated with high incidence of fungal
coinfection.

» High clinical suspicion for mucromycosis should be
maintained in immunocompromised and COVID-19 patients.

» Early identification of fungal coinfections may significantly
reduce morbidity and mortality.

» Aggressive management is required because of its
invasiveness, potential of dissemination to other organs and
poor outcome.

» Pre-emptive therapy should be started if the clinical findings
are suggestive of mucormycosis.
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