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ABSTRACT:

In this case report, we describe a rare and uncommon Gastrointestinal (GI) Mucormycosis and mixed mycotic
infection as a squeale of COVID-19, which should be considered in a post COVID-19 patient with history of
diabetes and use of corticosteroids presenting with GI symptoms. A combined team investigated the patient,
Colonoscopy guided biopsy and histopathological examination was followed by special staining and culture. A
final diagnosis of GI mixed mycotic infection was made, and patient was treated accordingly. Hence, it is
prudent to assess the risk factors, type of invasive mycosis, spectrum of coinfections, diagnostic modalities, and
their limitations and above all a need for standardized as well as individualized treatment in COVID-19
patients for the upcoming complications.
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Key Messages:

Profound immunosuppression in COVID-19patients due to imbalance between pro and anti-inflammatory
cytokines and an overexuberant viral replication causes immunologic collapse of the host protective/ defence
system.

High index of suspicion should be exercised in all Post COVID-19cases, presenting with pain in abdomen and
Gl bleed to ensure a prompt treatment to cure this deadly disease. Hence, it is prudent to assess the risk factors,
type of invasive mycosis, spectrum of coinfections, diagnostic modalities, and their limitations and above all a
need for standardized as well as individualized treatment in these patients.Persistent post-COVID syndrome
(PPCS) includes persistent immunosuppression as well as pulmonary, cardiac, and vascular fibrosis further
leading to increased mortality and a worsened quality of life.
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I.  Introduction

Pandemic of COVID-19after China reported the first case in December 2019. As of April 19, 2021,
over 141 million cases of COVID-19were reported globally causing more than 3 million deaths.! A multitude of
complications have emerged, many being reported and a lot many are still in discovery mode. Profound
immunosuppression in COVID-19patients due to imbalance between pro and anti-inflammatory cytokines and
an overexuberant viral replication causes immunologic collapse of the host protective/ defence system.

Mucormycosis and Mixed Mycotic Infections (MMI) are identified as an emerging complication in
post covid patients, who are typically immunocompromised and have comorbidities like Diabetes
Mellitus. It is rarely seen in healthy individuals.2 Mortality rate due to GI Mucor mycosis can be very
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highs3.Persistent post-COVID syndrome (PPCS) includes persistent immunosuppression as well as pulmonary,
cardiac, and vascular fibrosis further leading to increased mortality and a worsened quality of life.

I1.  Case History

A 53-year Indian male with a history of diabetes (DM), hypertension (HTN) and covid-19 positive status for 20
days presented to emergency department with complaints of shortness of breath, pain in abdomen and blood in
stools since past 3 days, for which he was treated with antibiotics,

low molecular weight heparin, insulin mixtrad and oral hypoglycemic agents (OHA), along withinjection
Dexamethasone 6mg for 7 days.

On admission in our center, his SPO2 was 93% at room air, and patient appeared to be inmoderate distress. He
was already under OHA and insulin for uncontrolledtype 2 DM and HTN. Initial evaluation was done by a
combined team to assess hiscondition and an HRCT Chest showed a CT severity score of 14/25, consistent with
changes ofcovid pneumonitis. The investigation showed Hb 13.5 gm/dl, Total leucocyte count 9.93 ki/ul,
Absolute neutrophil count: 9030/mm®, Absolute lymphocyte count: 370/mm?®, Neutrophil Lymphocyte ratio
(NLR): 24.59, Platelet: 65,000/ul, Erythrocyte sedimentation rate: 41 mm/hr., Serum Ferritin: 1060.5 ng/ml, D-
dimer: 1483 FEU ng/ml, C- Reactive Protein: 53.5 mg/L, SGOT/SGPT: 178/586 U/L, Alkaline phosphate:
176U/L and Gamma glutamyl transferase: 297U/L, Glycated hemoglobin (HbAL1C): 9.4%. Urine and blood
culture showed no growth after 48 hours of incubation. Stool for occult blood was positive. Rest other
parameters were within normal limit.

Radiological findings (Figure 1): Contrast CT scan of whole abdomen revealed chronic liver disease with
hepatosplenomegaly with Portal hypertension. Concentric thickening of proximal ascending colon with mild fat
stranding was noted with a possibility of Infective/ Inflammatory etiology. Ultrasound guided liver
elastography revealed average liver stiffness of 23-49 KPa and maximum liver stiffness of 44.84 KPa, made an
impression of severe liver fibrosis. Colonoscopy (Figure 2) showed a large ulcer with clot at transverse colon,
guided biopsy was taken from the same site.

Histopathological examination (Figure 3) revealed mostly necrotic slough without any viable mucosal lining.
Amidst this slough were seen numerous bacterial colonies along with yeast like forms and pseudo hyphae forms
of candida admixed with aseptate bulbous mucor hyphae forms (Mucorales). Special stain study with PAS
&Grocott highlighted the bacterial and fungal elements. An impression of Mixed mycotic etiology was made.
Culture grew cottony to fluffy, white to yellow colonies on Sabouraud Dextrose Agar. Lactophenol cotton blue
(LPCB) mounts show mucor sporangiophore bearing dematiaceous sporangia having sporangiospores. Finally,
diagnosis of Post covid Intestinal Mixed mycotic infection with severe liver fibrosis with Type Il diabetes
mellitus with hypertension was made.

Treatment was done with IV Amphotericin B, Meropenem, Posaconazole, Clexane, Pirfenidone,physiotherapy
and supportive treatment. Presently the patient has improved and is in the recovering mode with the antifungal
treatment

1. DISCUSSION

In a study published by Song et al® in which they have investigated a total of 99 patients of
fungalinfections after SARS Covid-19, in China, showed about 5% of these are due to Aspergillus and
7%Mucor species “° They have concluded that impairment of T-cell immunity along with presenceof
immunocompromised state is one of the most important pathogenesis.

Invasive fungal infections in post covid patients includes Mucormycosis, presenting clinically
assinusitis involving frontal, ethmoid and maxillary sinuses. Cases of rhino -orbital, cerebralMucor mycosis are
also not uncommon. Predisposing conditions like diabetes mellitus, high dose systemic corticosteroids,
neutropenia, hematological malignancy and immunocompromised status shatters immune system, making post
covid Mucormycosis a fatal condition if not treated immediately. Mortality rate due to GI Mucormycosis can be
as high as 85%. *

In this pandemic, cases of intestinal Mucormycosis and mixed mycotic infections are also emerging as
an uncommon new complication, as the common sites until now were rhino- orbital, cerebral and pulmonary
attributed to low immunity or immunocompromised status. Clinical suspicion and early diagnosis with expert
management are key to prevent morbidity and mortality. CT/MRI, Colonoscopy guided biopsy,
Histopathological examination, Special staining, and Culture can be done on the tissue samples as diagnostic
modalities, after the clinical picture shows high index of suspicion.
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Figure 1: CECT Whole Abdomen: Concentric thickening of proximal ascending
colon with mild surrounding fat stranding (arrow).
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Figure 2: Colonoscopy: Numerous ulcers at transverse colon along wit slough like material.
Guided biopsy was taken from the same site.
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Figure 3: Colonic biopsy 400x: (A&B) H&E stain: Colonic tissue with dense chronic inflammatory cell
infiltrate and slough like material in submucosa (bracketed). (C) Grocott stain: Broad aseptate hyphae of
mucorcmycosis and pseudo hyphae of candida stained black (arrow). (D&E) PAS Stain: Mucormycosis
hyphae and pseudo hyphae of candida. (F) SDA Culture plate: Cottony colonies of Mucor (Inset:
Lactophenol cotton blue shows sporangiosis with sporangiospores).

The incidence rate of Mucormycosis varies from 0.005 to 1.7 per million population.* Theglobal
Mucormycosis case fatality rate is 46%.° To our knowledge, very few cases have beenreported with post
COVID-19GI Tract involvement by mixed mycotic infections in a patient with severe liver fibrosis. Despite
earlydiagnosis and aggressive treatment with medical or surgical modalities, in animmuno-compromised
patient, prognosis remains poor. Tissue necrosis is the hallmark of Mucormycosis. Additionally, corticosteroids
used for treatment disables the macrophages in preventingthe germination of fungal spores and inadvertently
propagating the infection.

Our patient was also diagnosed with severe liver fibrosis, but it was difficult for us to evaluate and
corelate at this point if the severe liver fibrosis was an associated complication with Covid — 19 just like the
fibrotic changes that happen in the lung or was it coincidently detected due to the ancillary investigations. The
pathology of ADRS is due to three overlapping phases: exudative, proliferative, and fibrotic [25]. In
fibroproliferative phase, fibrocytes, fibroblasts, and myofibroblasts accumulate in the alveolar compartment,
leading matrix deposition components including fibronectin, collagen I, and collagen 111 [26]. The major player
acting as profibrotic cytokine is TGF- (27).While it is perhaps too early to predict severe liver fibrosis in the
present case as along-term consequence of COVID-19.

Multiple guidelines, recommendations and clinical practices had and has been adopted for the
treatment of these patients and prevention. However, the main focus is still on the immediate, day-to-day “anti-
COVID fight” ratherthan on a potential future. Not much guidelines can be seen available for postinfectious
care or recovery. There is anotable dearth of information on and strategies about howto assess and manage post-
COVID patients or persistent post-COVIDsyndrome (PPCS), a newly coined umbrella term, byanalogy to post-
sepsis/post-1CU syndrome (24).Factors like pre covid clinical trajectories, pre-existing comorbidities, post covid
illness,susceptibility to secondary infections as well as fibrotic remodeling inthe lungs, heart, and brain develop
as the end result ofa chronic inflammatory process altogether should be kept in mind which may increase
diagnostic and management difficulties.
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