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Abstract

Numerous cases of COVID-19 associated mucormycosis have been reported in several
countries in South Asia. Shifts in weather patterns may cause new outbreaks in new areas.

In India, out of a total of 5424 cases, 4556 patients have a history of COVID-19 infection, with
55% of the patients having diabetes.

Currently a global shortage of Amphotericin B to treat these patients is occuring.

It is recommended to make mucormicosis a notifiable disease, disseminate clear information
about this condition, explore alternatives to Amphotericin B during shortages, and judicial use
of glucocorticoid therapies for managing COVID-19 patients.
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Mucormycosis species
Mucormycosis is a general term for infections caused by a group of filamentous fungi.
Mucorales are ubiquitous throughout the environment and commonly found in decaying organic
matter, soil, compost, and animal excreta. Mucormycosis can also spread through contaminated
bed linen in healthcare settings. Mucorales characteristically produce large, ribbon-like hyphae
with irregular diameter and only occasional septae.

In a review of more than 900 reported human cases of mucormycosis (Roden et al) found the
majority of human mucormycosis cases were caused by fungi classified under the following
genera:

● Rhizopus (47%)
● Mucor (18%)
● Cunninghamella (7%)
● Apophysomyces (5%)
● Absidia species (5%)
● Saksenaea species (5%)
● Rhizomucor pusillus (4%)
● Other genera belonging to Mucorales represented less than 3% of culture confirmed

cases.

At risk population
The current outbreaks in Asia seem to be related to the summer monsoon season. Mucorales
thrive at temperatures of around 23-27C and high humidity. As patterns of the summer monsoon
shift, new outbreaks may occur in new areas.

Countries with current confirmed cases of mucormycosis (June 1) are: India, Pakistan, Nepal,
Sri Lanka and Bangladesh.

Patient risk factors for mucormycosis as a COVID-19 complication include those who have been
treated with high-dose glucocorticoid therapy, those with poorly controlled diabetes mellitus
Type 1 or 2, metabolic acidosis, persistent neutropenia (i.e., >4 weeks), and chelation therapy
with deferoxamine in patients on dialysis or chronic transfusion dependence.

In India, out of a total of 5424 cases, 4556 patients have a history of COVID-19 infection, with
55% of the patients having diabetes.
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Clinical presentation
The clinical presentation of mucormycosis is broad, depending on the underlying
immunosuppression of the host. Although some overlap exists, the clinical presentation can be
broadly grouped according to anatomic predilection into six syndromes: rhinocerebral infections,
pulmonary, cutaneous, gastrointestinal, disseminated infections, and uncommon presentations
of mucormycosis. Mucorales have an exceptional capacity to invade blood vessels, resulting in
hemorrhage and thrombosis of surrounding tissue and tissue necrosis.

Initial symptoms of sinus invasion by mucormycosis are indistinguishable from other more
common causes of sinusitis. Sinus pain, congestion, headache, mouth or facial pain, otologic
symptoms, and hyposmia and anosmia are common.

Sinus disease often extends into contiguous structures. Maxillary sinus infection extends to the
hard palate, nasal cavity. Periorbital edema, proptosis, chemosis, and preseptal and orbital
cellulitis are early signs of orbital extension. Pain and blurring/loss of vision often indicate the
invasion of the globe or optic nerve. A bloody nasal discharge may be the only sign that
infection has invaded through the nasal turbinates into the brain.

Involved tissues become red, then violaceous, and finally black with thrombosis and tissue
necrosis. Necrotic eschars of the nasal cavity and turbinates may be evident with nasal
endoscopy. Facial lesions, exophytic or necrotic lesions of the hard palate are often signs of
rapidly progressing infection.

The absence of lesions does not rule out sinus mucormycosis, as necrotic or hard palate lesions
may only be present in 50% of patients

Non-productive cough is often the only symptom of lung involvement.

Diagnosis
Like other opportunistic fungal infections, timely diagnosis is essential. Those presenting with
sinus infections during or post COVID-19 should be screened, given the accessibility of these
infection sites.

Tissue swabs and cultures of sputum, sinus secretions, nasal mucosa, as well as
bronchoalveolar lavage fluid are typically nondiagnostic.

Tissue sections may show mixed hyphal forms that include folded, twisted, or compressed
hyphae that can be mistaken for septae. Mistaken histologic identification is common, especially
in laboratories not attuned to diagnosis of mucormycosis, and can lead to inappropriate therapy.

A variety of stains, including hematoxylin and eosin, Grocott-Gomori methenamine silver, and
periodic acid-schiff stains, reveal characteristic hyphal elements in tissue.
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Treatment
Treatment consists of reversal or reduction in underlying immunosuppression and control of
hyperglycemia (acidosis), to optimize response to systemic antifungal therapy.

Lipid Amphotericin B (Amphotericin B lipid complex or liposomal Amphotericin B) administered
intravenously at 5 mg/kg/day is the standard first-line treatment for mucormycosis.

Currently a global shortage of Amphotericin B is hampering efforts to treat patients with this
infection. Alternative medicines are Isavuconazole and Posaconazole.

Mucorales species are intrinsically resistant to many antifungal agents, including fluconazole,
voriconazole, flucytosine, and echinocandins. Itraconazole and terbinafine have variable activity.

Recommendations

● Make mucormycosis a notifiable disease. This enables keeping track of potential hospital
outbreaks and optimizing inventory of therapeutics.

● Disseminating clear information about diagnosis of this condition to hospitals and
doctors.

● Judicial use of glucocorticoid therapies for managing COVID-19 patients.

● In case of shortages of Amphotericin B, explore alternatives Isavuconazole and
Posaconazole as treatment options.
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