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Introduction

Mucormycosis, also known as black fungus, has sparked public 
alarm during the COVID‑19 pandemic,[1] but the disease is not 
all that frequent.[2] Mucormycosis is primarily a fungal infection, 
which mainly occurs in post‑COVID‑19 patients who are also 
suffering from uncontrolled diabetes  (56%). A  recent study 
from India also reported 388 mucormycosis cases, nearly 56% 
of  whom were suffering from uncontrolled diabetes.[3,4] Another 
study from Chandigarh also discovered a higher prevalence of  
fungal infection in north India, as well as a higher mortality rate 
after infection with COVID‑19.[5]

According to World Health Organization (WHO), India is the 
new diabetes capital of  the world, with the highest diabetes 
prevalence rates in the world, with 9% of  India’s adult population 

suffering from diabetes.[6,7] Although mucormycosis is a typically 
opportunistic infection among post‑COVID‑19  patients that 
primarily affects the person who is already suffering from diabetes 
mellitus (DM), acquired immunodeficiency syndrome (AIDS), 
cancer, chronic renal disease, neutropenic, and who underwent 
organ or hematopoietic stem cell transplants.[8,9]

Mucormycosis is a fungal infection caused by mucorales fungi 
belonging to the zygomycetes class.[10] These fungi are usually found 
in organic waste, i.e., fruits, vegetables, and soil.[11] The member 
of  this family that most usually causes mucormycosis infection 
is Rhizopus oryzae.[12,13] Another member of  the Apophysomyces 
family, which thrives in tropical and subtropical climes, is common 
in India as well. Other species, i.e., Rhizopus arrhizus, Rhizopus 
microsporus, Apophysomyces variabilis, and Rhizopus homothallicus were 
the most commonly recognized fungi for mucormycosis.[12]

Classifications of Mucormycosis

1.	 Rhinocerebral mucormycosis: Rhinocerebral mucormycosis 
is a fungal infection that affects the brain and sinuses. 
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Patients with poorly controlled diabetes and those on 
immunosuppressive medicines, such as kidney transplant 
recipients are at risk

2.	 Pulmonary mucormycosis: It is a fungal infection that mostly 
affects the lungs. Mucormycosis is a kind of  mucormycosis 
that is common among cancer patients as well as individuals 
who have had an organ or stem cell transplant

3.	 Gastrointestinal mucormycosis: The gastrointestinal system 
is most affected by gastrointestinal mucormycosis. Premature 
and low‑birth‑weight newborns with weakened immunity to 
infection are particularly vulnerable

4.	 Cutaneous mucormycosis: Cutaneous mucormycosis mainly 
affects the skin. Common among patients with leukemia, 
diabetes mellitus, graft versus host disease, HIV, and 
intravenous drug use following burn/skin injury

5.	 Disseminated mucormycosis: When mucor infection spreads 
through the bloodstream to other organs, it is said to be 
widespread and known as disseminated mucormycosis

6.	 Miscel laneous mucor mycosis :  In miscel laneous 
mucormycosis, other sites may be affected, although these 
are less prevalent.[14,15]

Pathophysiology of Mucormycosis

When a person’s immune system is weakened or compromised, 
i.e., in patients with diabetes and cancer, who are depleted of  
white blood cells (WBCs) due to their any therapy, such as in 
transplant recipients to prevent organ rejection.[10] Because of  
its propensity to quickly enter tissues and cause severe tissue 
necrosis.[16] Steroids, i.e., dexamethasone cause a decrease in the 
deadly overexuberant inflammatory response, which is again 
emerged as a viable therapeutic during the COVID‑19 phase.[17] 
A reduced inflammatory response affects the body’s ability to 
fight opportunistic fungal infections such as mucormycosis.

Mucormycosis is particularly common in these patients according 
to recent studies.[18] Poorly controlled sugar and steroid treatment 
predispose patients to higher risk for mucormycosis. Using 
corticosteroids in diabetes patients with uncontrolled diabetes is a 
perfect storm for fungal infections like mucormycosis.[19] Patients 
with mucormycosis have the following signs and symptoms: 
facial/periorbital swelling  (34%), ophthalmoplegia  (29%), 
fever  (44%), nasal ulceration/necrosis  (38%), reduced 
vision (30%), sinusitis (26%), and headache (25%).

Risk Factors and Route of Transmission

In patients with moderate or severe COVID‑19, cytokine storm 
develops among patients who are taking frequent steroids to 
calm the immune system and reduce the inflammatory response, 
which is often very fatal.[20] Steroids eventually raise blood 
glucose levels and weaken the immune system and expose the 
body to other opportunistic infections like bacterial and fungal 
infections.[21] Fungal sporangiospores are transmitted to the body 
via the inhalation route when spore ingested by direct implanted 
into wounded skin, trauma to body with contaminated soil, 

and intravenous drug users transmission,[22] and following nasal 
inoculation it spreads swiftly to surrounding tissues, including 
the eye orbits, sinuses and occasionally to the brain.[23]

Burden of Mucormycosis

Indian Journal of  Medical Research, in March, quantified the 
prevalence of  mucormycosis and identified the burden of  
undiagnosed fungal illness.[24] Mucormycosis is significantly 
underreported since cultures are frequently negative and the first 
polymerase chain reaction  (PCR) diagnostic was just recently 
commercialized. Because of  these reasons, including lack of  
awareness of  the disease, i.e., even qualified physicians had no 
information and lack of  standardized diagnostic procedures to 
estimate conditions of  patients, incidence, and prevalence is 
also a challenge.[25] Research estimates the overall prevalence of  
mucormycosis in India to be 0.14 instances per 1,000 people 
or around 187,460 patients.[24] When mucormycosis is treated 
properly the overall death rate ranges from 30% to 46.7%. 
If  these figures were extended to the WHO Southeast Asian 
Region (SEAR), about 105,000 individuals could die from these 
illnesses each year.[25]

Treatment of Mucormycosis

Surgical debridement and antifungal medication are two important 
treatment modalities used to treat mucormycosis. Hyperglycemia, 
neutropenia, metabolic acidosis, immunosuppressive medicines, 
and deferoxamine administration are all key predisposing factors 
for infection.

1. Surgery: Surgical debridement of  affected tissues should be 
explored when mucormycosis is discovered. Recent studies stated 
that proper clinical assessments of  rhino‑cerebral and pulmonary 
infection followed by surgical intervention with removal of  
necrotic tissue and debulking infection helps to enhance survival 
among mucormycosis patients.[26]

2. Antifungal therapy: Intravenous liposomal amphotericin‑B 
is the important drug of  choice for the first treatment. 
During step‑down therapy, patients who received liposomal 
amphotericin‑B will be given posaconazole or isavuconazole. 
Studies stated that patients who do not respond to or 
are unable to take amphotericin‑B might be treated with 
posaconazole or isavuconazole. The choice of  posaconazole or 
isavuconazole for salvage therapy is determined by the severity 
of  the patient’s sickness. The usual starting dose of  liposomal 
amphotericin‑B or amphotericin‑B lipid complex is 5–10 mg/kg 
per day.[27] Amphotericin‑B is a common antifungal drug used in 
the treatment, but supplies are running out due to rising demand.

Conclusion

Mucormycosis is a life‑threatening infection that mainly 
affects immunocompromised people, those who have taken 
too many steroids, and people who have had post‑COVID‑19 
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opportunistic infections, and it has a high fatality rate despite 
aggressive multimodal treatment. To begin the right diagnostic 
workup and treatment, a strong index of  suspicion is essential. 
In post‑COVID‑19 patients, mucormycosis was most common 
in the rhino‑orbital‑cerebral cavities, with diabetes mellitus 
being the most common underlying illness. Because liposomal 
amphotericin B is often prohibitive in third‑world countries due 
to financial constraints, our patients were given conventional 
amphotericin B instead. There must be further evidence supports 
are required to examine in view of  suggesting that early and 
aggressive delivery of  liposomal amphotericin‑B for treatment 
of  mucromycosis.

Mucormycosis knowledge aids physicians in providing better 
patient care by enhancing inter‑professional care coordination. 
Nurses and clinicians who work together will achieve the best 
results. The prognosis remains grim, even with early, adequate 
inspection, and treatment by the inter‑professional team.
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