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Abstract

Mucormycoses are devastating fungal infections that mainly afflict immunosuppressed
patients. The infection is caused by fungi of the order Mucorales. Treatment of
mucormyecosis is reliant on reversal of underlying predisposing factors, surgical debridement
of infected tissues and appropriate antifungal therapy. Rapid and reliable diagnostic methods
are lacking and current diagnosis is dependent on culture and histopathological examination.
Recent major advances in gene manipulation and genomics have produced several promising
targets for novel therapeutic interventions. We discuss the disease, its current management,
the recent advances in molecular pathogenesis, diagnostics and potential new modalities of
treatment.

Introduction :-

Mucormycosis (sometimes called zygomycosis) is a serious but rare fungal infection caused
by a group of molds called mucormycetes. These fungi live throughout the environment,
particularly in soil and in decaying organic matter, such as leaves, compost piles, or rotten
wood (Richardson, 2009).

Several different types of fungi can cause mucormycosis. These fungi are called
mucormycetes and belong to the scientific order Mucorales. The most common types that
cause mucormycosis are Rhizopus species and Mucor species(Rodenet al., 2005).Other
examples include Rhizomucor species, Syncephalastrum
species, Cunninghamellabertholletiae, Apophysomyces, Lichtheimia (formerly Absidia),
Saksenaea, and Rhizomucor.( Al-Ajam, et al., 2006).

It is generally spread by breathing in, eating food contaminated by, or getting spores of molds
of the Mucorales type in an open wound (Reidet al., 2020 ). These fungi are frequently
present in decomposing organic matter such as rotting fruit and vegetables, leaves, and
animal manure, but do not usually affect people.lt is not transmitted between people (CDC,
2021). Risk factors include diabetes, lymphoma, organ transplant, iron overload, HIVV/AIDS
and long-term steroids or immunosuppressants use (Hernandez & Buckley, 2021).

he fungal spores are in the environment, can be found on for instance moldy bread and fruit
and are breathed in frequently, but cause disease only in some people (Helen & Gary,
2005).In addition to being breathed in to be deposited in the nose, sinuses and lungs, the
spores can also enter the skin through a cut or open wound, or grow in the intestine if eaten
(McDonald, 2018).

Symptoms:-

Mucormycosis depend on where in the body the fungus is growing. Contact your healthcare
provider if you have symptoms that you think are related to mucormycosis.

Symptoms of rhinocerebral (sinus and brain) mucormycosis include: One-sided facial,
swelling. Headache, Nasal or sinus congestion, Black lesions on nasal bridge or upper inside
of mouth that quickly become more severe and Fever (Petrikkoset al ., 2012, Lewis et al .,
2013).
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While Symptoms of pulmonary (lung) mucormycosis include:Fever, Cough, Chest pain and
Shortness of breath.Cutaneous (skin) mucormyecosis can look like blisters or ulcers, and the
infected area may turn black. Other symptoms include pain, warmth, excessive redness.after a
burn, or other skin injury, in people with leukaemia, poorly controlled diabetes, Graft-versus-
host disease, HIV and intravenous drug use (Helen & Gary, 2005).

Symptoms of gastrointestinal mucormyecosis include:Abdominal pain, Nausea and vomiting ,
Gastrointestinal bleeding, Disseminated mucormycosis typically occurs in people who are
already sick from other medical conditions, so it can be difficult to know which symptoms
are related to mucormycosis. Patients with disseminated infection in the brain can develop
mental status changes or coma (, Ribes et al ., 2000, Spellberg et al ., 2005).

Laboratory diagnosis:-

Diagnosis of mucormycosis relies on direct morphologic identification of mycotic elements
and recovery of Mucorales organisms in culture from specimens obtained from the site of
presumed involvement. Presence of broad (6-16um), ribbon-like, somewnhat irregular
nonseptate hyphae that branch in perpendicular angles facilitates identification of the fungus
(Walshet al ., 2012). Tissue samples may show hyphae invading tissue and blood vessels
with or without thrombosis. Histologic detection of Mucorales organisms is enhanced by use
of periodic acid-Schiff and Gomorimethanamine silver stains. The diagnosis of
entomophthoramycosis is usually made on clinical presentation. Culture and identification of
fungal elements on biopsy is frequently hampered by the intense reactive fibrosis. The
Splendore-Hoepli phenomenon may be evident within the chronic inflammatory infiltrate.
Final species identification requires culture and should be attempted whenever possible as it
bears important therapeutic implications (Richardsonet al ., 1999). The recovery rate of
Mucorales organisms in culture is enhanced if the tissue is sliced into small pieces instead of
grinded. Molecular methods to improve diagnosis and identification of clinically relevant
Mucorales organisms are under development (Hammond et al ., 2011; Bernal et al ., 2013).

Treatment :-

If mucormycosis is suspected, Amphotericin B is initially given slowly into a vein, then

given daily for the next 14 days (BMJ Group and the Pharmaceutical, 2021).Amphotericin B
is sometimes continued for longer (Cornely, 2019 ). Without a randomised control trial, the
FDA approved Isavuconazole as a treatment for mucormycosis (McDonald, 2021).
Posaconazole is an alternative (Dannaoui&Lackner 2020).
Surgical removal of the "fungus ball" is then indicated. The disease must be monitored
carefully for any signs of reemergence (Rebecca, 2008; McDonald,2018 ).Surgery can be
very drastic, and in some cases of disease involving the nasal cavity and the brain, removal of
infected brain tissue may be required. Removal of the palate, nasal cavity, or eye structures
can be very disfiguring (MedlinePlus, 2008).Sometimes more than one operation is required
(McDonald, 2018) .Hyperbaric oxygen has been used as an adjunctive therapy, because
higher oxygen pressure increases the ability of neutrophils to kill the fungus (Spellberg et al .,
2005). The efficacy of this therapy is uncertain (CDC, 2021) .

Risk factors :
Almost all patients with invasive mucormycosis have some underlying disease that both
predisposes to the infection and influences the clinical presentation. The most common
underlying diseases are (Farmakiotis&Kontoyiannis, 2016).

e Diabetes mellitus, particularly with ketoacidosis

e Treatment with glucocorticoids(Kontoyianniset al ., 2000).

eHematologic malignancies (Trifilioet al ., 2007).
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eHematopoietic cell transplantation (Kontoyianniset al ., 2000).
eSolid organ transplantation (Lanternieret al ., 2012).

e Treatment with deferoxamine

elron overload (Maertenset al ., 1999).

e AIDS

eInjection drug use

e Trauma/burns (Legrandet al ., 2016).

eMalnutrition

Coronavirus disease 2019-associated:

There have been case reports of mucormycosis in patients diagnosed with coronavirus
disease 2019 (COVID-19), but the relationship of these two infections is unclear. Some of the
infections of mucormycosis were diagnosed several days to a couple weeks after being
admitted for COVID-19, and it seems reasonable to assume that the mucormycosis
(rhinocerebral and pulmonary in these cases) was a secondary infection arising in a critically-
ill patient on steroids (Mehta & Pandey,2020 ; Placiket al ., 2020). The other case reports
describe patients who were diagnosed with rhinocerebralmucormycosis and COVID-19
simultaneously (Mekonnen et al ., 2021; Werthman, 2021) and one patient who was
diagnosed with gastric mucormycosis five days after admission for COVID-19 treated with
both steroids and tocilizumab(Monte et al ., 2020 ).

Recommendation:

eMucormycosis is manifested by a variety of syndromes, particularly in
immunocompromised patients and those with diabetes mellitus. Devastating rhino-orbital-
cerebral and pulmonary infections are the major syndromes caused by these fung.

eThe diagnosis of mucormycosis relies upon the identification of organisms in tissue by
histopathology with culture confirmation. However, culture often yields no growth, and
histopathologic identification of an organism with a structure typical of Mucorales may
provide the only evidence of infection. A clinician must think of this entity in the appropriate
clinical setting and pursue invasive testing in order to establish a diagnosis as early as
possible. The polymerase chain reaction with sequencing may be useful for identifying the
causative species when histopathology is positive but cultures are negative.

eTreatment of mucormycosis involves a combination of surgical debridement of involved
tissues and antifungal therapy. Aggressive surgical debridement of involved tissues should be
undertaken as soon as the diagnosis of rhino-orbital-cerebral mucormycosis is suspected.
Elimination of predisposing factors for infection, such as hyperglycemia, metabolic
acidosis, deferoxamine administration, and neutropenia, is also critical.

eThe drug of choice for initial therapy of mucormycosis is a lipid formulation of
amphotericin B. The usual starting dose is 5 mg/kg daily of liposomal amphotericin
B or amphotericin B lipid complex, and many clinicians will increase the dose up as high as
10 mg/kg daily in an attempt to control this infection.

eFor patients who have responded to a lipid formulation of amphotericin
B, posaconazole or isavuconazole can be used for oral step-down therapy. We continue
amphotericin B until the patient has shown signs of improvement; this usually takes several
weeks. When switching to oral posaconazole, we favor the use of posaconazole delayed-
release tablets (300 mg every 12 hours on the first day, then 300 mg once daily) taken with
food. We do not use the oral suspension of posaconazole since it is not highly bioavailable
and requires fatty food for absorption. Loading doses of 200 mg (ie, two capsules) of oral
isavuconazole (equivalent to 372 mg of isavuconazonium sulfate) should be given every 8
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hours for six doses, followed by 200 mg orally once daily starting 12 to 24 hours after the last
loading dose.
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