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Abstract 
Introduction: Covid 19 pandemic continues to be a major health problem worldwide. Despite being 
more than one year into pandemic, the treatment remains controversial and systemic steroids have 
shown some benefit. On the flip side rampant use of glucocorticoids has potentially resulted in 
secondary bacterial and fungal infection. In the early part of pandemic less than 1 % cases were fungal. 
In 2nd wave of pandemic it has been increasing as an opportunistic infection in covid 19 recovered 
patients. Mucormycosis infection typically effects immunocompromised individuals, uncontrolled 
diabetics mellitus, acquired immunodeficiency syndrome, malignancy. Here i report association of 
covid19, diabetes mellitus, steroid risk in mucormycosis. 
Material and methods: A retrospective observational study conducted at tertiary centre, involving all 
patients with mucormycosis during may 2021 to july 2021.Twenty patients diagnosed with 
mucormycosis were included in this study. The demographic features, predisposing conditions, clinical 
features, radiological manifestation and patients outcome were collected from medical records. 
Results: Predisposing factors were identified in 20 patients- 5 patients are female, 15 patient are male 
with diabetics in 17 patients with history of covid in 14 patients, 3 patients non covid. History of covid 
in 17 patients, 3 non covid patients. Steroids usage was seen in 15 patients of which 14 patients are 
diabetic and 1 non-diabetic, 11 patients had uncontrolled diabetics.1 patient had ckd. All patients tissue 
samples collected and submitted for histopathological examination showed fungal hyphae. All our 
patients MRI was done and extent of involvement of sinuses involvement in 12 patients, rhino orbital 
in 6 patients, rhino orbital cerebral in 2 patients.18 patients were recovered and 2 patients were expired. 
Discussion: Diabetes mellitus directly contributes to mucormycosis risk by hyperglycation of iron 
sequestering upregulation of cell receptors, defects in phagocytic function and expression of receptors 
that mediate host cell invasion. Covid 19 has been shown to affect the beta cells of pancreas, causing 
metabolic derangement leading to diabetes mellitus. Overuse, misuse and rampant use of steroids in 
covid 19 patients have a increased chance of mucormycosis. Diabetes mellitus when combined with 
SARS cov 2 virus and steroid therapy, appears to be a vicious cycle of hyperglycemia and 
immunosuppression, which leads to mucormycosis 
Conclusion: The second wave of covid 19 in India has led to more deaths than first wave and in just 
few weeks.b.1.617.2 delta variant became dominant strain, more infectious and somehow promoting 
entry of mucorales in to patients. It was declared as epidemic on 21 st may 2021 as there were huge rise 
in cases. Strict glycemic control, proper sanitization and covid preventive measures should be strictly 
followed to prevent this deadly fungal infection. 
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Introduction 
Covid 19 pandemic continues to be a major health problem worldwide. Despite being more 
than one year into pandemic, the treatment remains controversial and systemic steroids have 
shown some benefit. On the flip side rampant use of glucocorticoids has potentially resulted 
in secondary bacterial and fungal infection. In the early part of pandemic less than 1% cases 
are fungal. In 2 ND wave of pandemic, it has been increasing as an opportunistic infection in 
covid 19 recovered patients. Mucor mycosis infection typically effects immunocompromised 
individuals, uncontrolled diabetics mellitus, acquired immunodeficiency syndrome, 
malignancy [2]. Here I report association of covid-19, diabetes mellitus, steroid risk in 
Mucormycosis. 
 
Material and Methods 
A retrospective observational study conducted at tertiary Centre, involving all patients with 
Mucormycosis during May 2021 to July 2021.Twenty patients diagnosed with Mucor 
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mycosis were included in this study. The demographic 
features, predisposing conditions, clinical features, 
radiological manifestation, and patient’s outcome were 
collected from medical records. Affected individuals present 
with acute sinusitis, fever, headache, nasal congestion, nasal 
discharge, nasal ulceration, hemiplegia, stroke, stroke, 
altered mental function, vision loss, ophthalmoplegia [6]. In 
case of rhinoorbitocerebral Mucormycosis bony destruction 
and invasion of soft tissues of the orbit or intracranial spread 
were confirmed on MRI imaging, as it is imaging of choice 
[7]. Tissue sections were reviewed with KO Hstain, 
diagnosis was made when biopsy revealed characteristic 
wide, thick walled, ribbon like aseptate hyphal elements that 
branch at right angles [1]. 
 
Results  
Predisposing factors were identified in 20 patients, with 
diabetics in 17 patients with history of covid in 14 patients, 
3 patients non covid. History of covid in 17 patients, 3 non 
covid patients. Steroid usage was seen in 15 patients of 
which 14 patients are diabetic and 1 non-diabetic.1 patient 
had CKD. All patients tissue samples collected and 
submitted for histopathological examination showed fungal 
hyphae. All our patients MRI was done and extent of 
involvement of sinuses involvement in 12 patients, rhino 
orbital in 6 patients, rhino orbital cerebral in 2 patients.18 
patients were recovered, and 2 patients were expired. 
 

Table 1: Age distribution of subjects 
 

 Count % 

Age 

<40 years 4 20.0% 
41 to 50 years 10 50.0% 
51 to 60 years 4 20.0% 

>60 years 2 10.0% 
Total 20 100.0% 

 
Table 2: Gender distribution 

 

 Count % 

Sex Female 5 25.0% 
Male 15 75.0% 

 
Table 3: Diagnosis distribution 

 

 Count % 

Diagnosis 

B/L Ethmoid and Sphenoidal Sinusitis 1 5.0% 
Invasive Fungal Sinusitis 9 45.0% 

Left Maxillary Mucor mycosis 1 5.0% 
Mucor Of Left Sinus 4 20.0% 

Mucor Of Right Maxillary Sinusitis 1 5.0% 
Mucor Of Right Sinus 1 5.0% 

Mucor Of Rt Paranasal Sinuses 1 5.0% 
Rhiniorbitocerebral Mucor mycosis 2 5.0% 
Righty Maxillary Mucor mycosis 1 5.0% 

 
Table 4: Comorbidities distribution 

 

 Count % 

DM No 4 20.0% 
Yes 16 80.0% 

H/O Covid No 3 15.0% 
Yes 17 85.0% 

Steroids No 5 25.0% 
Yes 15 75.0% 

 

Table 5: HbA1c distribution 
 

 Count % 

HbA1c 

<6.5% 4 20.0% 
6.5 to 8% 5 25.0% 

8 to 10 gm% 5 25.0% 
>10 gm% 6 30.0% 

 
Discussion 
Diabetes mellitus directly contributes to Mucormycosis risk 
by hyperglycation of iron sequestering proteins, disrupting 
normal iron sequestration, up regulation of mammalian cell 
receptor grp78 that bind to Mucorales, enabling tissue 
penetration, induction of defects in phagocytic function, 
enhanced expression of cot8, a Mucorales specific protein 
that mediates host cell invasion by binding to grp78. 
Covid 19 has been shown to affect the beta cells of 
pancreas, causing metabolic derangements leading to 
diabetes mellitus. Grp 78 is a class of heat shock protein 
released from endoplasmic reticulum of endothelial cells in 
response to stress. By up regulating of grp78 by virus for its 
own entry into tissues, it facilitates the fungal endocytosis 
through same mechanism, it also enhances its pathogenicity 
and virulence. Mucormycosis is the extensive angioinvasion 
with resultant vessel thrombosis and tissue necrosis. 
Overuse, misuse, and rampant use of steroids in covid 19 
patients have increased chance of Mucormycosis. Most 
common adverse effect of steroids are drug induced 
hyperglycemia, which aggravate hyperglycemia in known 
diabetic patients. 
Diabetes mellitus when combined with SARS COV-2 virus 
and steroid therapy, appears to be a vicious cycle of 
hyperglycemia and immunosuppression, which leads to 
Mucormycosis [4]. 
In case of severe COVID 19 infections associated with 
fungal coinfection, cell count revealed that there was a 
progressive increase in white blood cell count and 
neutrophil while lymphocytes progressively decreased. 
SARS COV2 affects CD4 and CD8 T cells, which are 
highly involved in pathological progress of COVID, in 
severe infection there is decreased lymphocytes and T cells. 
Mucorales specific T cells produce cytokines such as IL4, 
IL10, IL17 AND IFN-gamma that damage fungal hyphae [3]. 
Lymphopenia could increase risk of developing invasive 
Mucormycosis, while improvement of production of 
Mucorales specific T cells, it has control over invasive 
fungal infection. 
The second wave of covid 19 in India has led to more deaths 
than first wave and in just few weeks b.1.617.2 delta variant 
became dominant strain, more infectious and somehow it is 
promoting entry of Mucoralesinto patients [9]. It was 
declared as epidemic on 21st May 2021 as there was huge 
rise in cases [10]. Most mucor molds are incapable of 
infecting humans because they don’t grow at body 
temperature, however some thermotolerant species are 
isolated from covid 19 associated mucormycosis.it is 
potentially fatal infection which arises from invasion blood 
vessels by fungal elements leading to mycotic thrombosis, 
ischemia, infarction and ultimately necrosis of affective host 
tissue. Prevalence was 0.14 per 1000, it was 80 times higher 
than developed countries, as India is highest for diabetes 
mellitus cases. It is also combined with other factors like 
unhygienic conditions, prolonged hospitalization, use of 
ventilators, leaky humidifiers in oxygen cylinders, they 
create an ideal environment for contracting. 
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Conclusion 
Mucormycosis. Steroid’s usage should be only in moderate 
and severe cases as per doses approved, strict glycemic 
control and proper sanitization, preventive measures for 
covid virus should be strictly followed to prevent this deadly 
fungal infection which has high mortality. 
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