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INTRODUCTION 

Coronavirus disease 2019 (COVID-19) is contagious 

infection caused by inhalation of novel severe acute 

respiratory syndrome coronavirus-2 (SARS-CoV-2).1 

There have been many twirls in pathophysiology, 

diagnosis, treatment and fate of COVID-19 infections. On 

account of this, various complications are being emerged. 

Respiratory failure and acute respiratory distress syndrome 

(ARDS) are the most common complications of severe 

infections.2 Many new complications are being added with 

each passing day.3 Amid this pandemic in India, rhino-

orbital-cerebral Mucormycosis (ROCM) is came to light. 

It is present globally, but certain agents are prevalent in 

India.4 Mucormycosis is rare but aggressive, angioinvasive 

and opportunistic fungal disease caused by Mucorales. It 

mainly involves the patients with deranged immune 

system among which uncontrolled diabetes mellitus 

associated with COVID-19 is being the most common 

cause. Current guidelines in moderate to severe COVID 

patients in India include intravenous methylprednisolone. 

Such treatment of corticosteroids in comorbid individuals 

mention the risk of secondary infection. Mucormycosis 

also catches to those who have been on oxygen support due 

to non-sterile tap water used in humidifier bottle, which 

leads to severe life-threatening fungal infection. A 

complex coaction of various factors such as COVID-19 

infection, preexisting co-morbidity, use of 

immunosuppressive drugs and risk of opportunistic 

infections lead to secondary Mucormycosis.2 

The mainstay of treatment of Mucormycosis is use of 

amphotericin B and surgical debridement. In this scenario, 

histological examination can reveal optimal uses of such 

nephrotoxic drug and radical surgeries. 
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ABSTRACT 

 

Mucormycosis is an umbrella term used for diseases caused by many non-septate filamentous fungal species which is 

caused by sub-phylum Mucormycotina. It is an acute opportunistic and aggressive fulminant invasive infection that can 

occur in immunocompromised patients, such as uncontrolled diabetes, renal failure, organ transplant, long-term 

corticosteroid and immunosuppressive therapy, AIDS, malignancy and corona virus disease 2019 (COVID 19) 

infections. Mucormycosis is now third most common invasive mycoses after candidiasis and aspergillosis. The COVID-

19 infection is characterised by wide range of disease patterns, ranging from mild to life-threatening pneumonia. Many 

bacterial and fungal co-infections may exist and may be associated with preexisting morbidity or may develop as a 

hospital-acquired infection such as ventilator-associated pneumonia. Extensive use of corticosteroids and broad-

spectrum antibiotics lead to exacerbation of preexisting disease. The aim of this study is to identify the risk factors 

along with high index of suspicion, early diagnosis and aggressive management of mucormycosis. 
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CASE SERIES  

Case 1 

A 49-years-old man was admitted to the ENT ward of 

SMIMER hospital, Surat, India. He had complaints of pain 

and numbness in right side of face, fever and headache 

since 15 days.  

 

Figure 1: CT scan of paranasal sinuses. 

 

Figure 2: Hematoxylin and eosin stain of wide non-

septate and empty looking hyphae characteristic of 

mucormycosis, 10x. 

The patient was hospitalized for bilateral pneumonia and 

difficulty in breathing. After few days left eye discharge 

appeared. On examination necrotic collection was found in 

maxillary and sigmoid sinus and left eye proptosis. Patient 

had history of diabetes mellitus since 10 years. CBC was 

normal and RBS 403 mg%, SPO2 92%. 

RT-PCR for COVID-19 was positive and HRCT shows 

ground glass opacities with interlobular septal thickening 

in subpleural, antral and peri-bronchiolar regions, S/O 

atypical viral etiology- CORAD-5. Interleukin-6 103.9 

pg/ml, D-dimer 169 ng/ml, CRP 30.1 mg/L. Intravenous 

tocilizumab was given along with routine COVID 

treatment. 

CT scan of the paranasal sinuses (PNS) was performed. 

Mucosal thickening noted in the left frontal, ethmoid, 

maxillary and bilateral sphenoid sinuses. Bone erosions 

involving inferior and medial wall of left orbit also seen. 

Possibility of acute invasive fungal sinusitis suggested 

(Figure 1). Treatment including injection Amphotericin B 

course was administered, and debridement of sinuses, 

FESS was performed using a video endoscopy.  

 

Figure 3: GMS (Grocott methenamine silver) stain of 

biopsy, showing dense colonies of broad, aseptate and 

irregular branching filamentous hyphae- 

mucormycosis in necrotic background. 

 

Figure 4: KOH mount from the growth showed 

aseptate hyphae along with nodal rhizoids and short 

sporangiophores and globose sporangia filled with 

brownish sporangiospores, suggestive of Rhizopus 

microspores. 

Disease was progressive and patient was admitted 4 times 

in last six months for recurrent invasive fungal sinusitis. 

Biopsy was sent three times and histopathological findings 

of Mucormycosis (Figure 2) was noted in all biopsies 

which was confirmed by Periodic acid–Schiff (PAS) and 

Grocott methenamine silver (GMS) stain (Figure 3). 

Fungal KOH mount was performed three times and 

nonseptate hyphae with branched sporangiospores were 

seen in one tissue biopsy, which was identified as 

Mucormycosis (Figure 4).  

At present patient is discharged from hospital and having 

no complaints. 
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Case 2 

A 49-years-old man who had complaints of nasal 

congestion, nasal discharge, difficulty in breathing and 

raw area in mouth since 15 days. He had past history of 

COVID 19 infection before a month. He was admitted to 

the ENT ward of SMIMER hospital, Surat, India. He had 

2 years’ history of diabetes (diabetes mellitus type 2). 

Biochemical tests indicated data on FBS of 370 mg/dl and 

HbA1c of 10%.  

CT Paranasal sinuses showed deviated nasal septum to the 

right and bilateral inferior turbinate hypertrophy. Bilateral 

maxillary, ethmoidal and sphenoid sinusitis. Occlusion of 

the right osteomeatal unit, bilateral fronto-ethmoidal and 

spheno ethmoidal recesses. Ground glass attenuation with 

few air foci seen involving the hard palate and maxilla-

osteitis. 

Histopathological findings from biopsy of necrotic tissue 

from bilateral nasal cavity showed aseptate hyphae in 

necrotic tissue (Figure 5). PAS and GMS stain for fungus 

was done for confirmation. Figure 6 dictate PAS positive 

wide and irregular hyphae. The culture result was positive. 

Debridement of sphenoidal sinus and necrotic tissues was 

done and treatment including injection Amphotericin B 

course was prescribed. 

 

Figure 5: Hematoxylin and eosin stain of wide non-

septate hyphae characteristic of mucormycosis; 40x. 

Case 3 

A 68-years-old man had left sided facial pain since 1 

month. Past history of COVID-19 before 1.5 months.  

CT paranasal sinuses showed mucosal thickening in left 

frontal, maxillary, sphenoid sinuses and left ethmoid air 

cells. S/O infective sinusitis. 

Opacification of paranasal sinuses and nasal cavity was 

seen, mainly on the right side which was extent end to the 

right orbit. Due to involvement of fundus of right orbit and 

optic Cochleate-amphotericin B was prescribed and 

maxillary and ethmoid sinuses were debrided. 

 

Figure 6: PAS stain showing the presence of broad-

based, irregularly branching hyphae characteristic of 

mucormycosis, 40x. 

 

Figure 7: Hematoxylin and eosin stain of wide non-

septate hyphae, 10x. 

 

Figure 8: PAS stain showing the presence of wide, 

irregularly branching hyphae, 40x. 

A biopsy specimen from left maxillary sinus and left 

sphenoid sinus was taken. Hematoxylin and eosin stain 

displayed broad aseptate hyphae with granuloma 

formation in the background of necrotic debris (Figure 7), 

but in this case, the isolate did not grow on the synthetic 

media. PAS stain was positive for fungus (Figure 8). Few 

weeks later, posaconazole was added to his antifungal 

regimen. After 15 days he was stable and discharged. 
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DISCUSSION 

Mucormycosis is very rapidly progressive disease and may 

prove fatal if timely diagnosis and treatment are not given. 

Several genera are associated with this disease, the most 

common forms are Rhizopus, Rhizomucor and Absida. 

Rhizopus is the predominant pathogen accounting for 90% 

of the cases of rhinocerebral mucormycosis.5 According to 

its clinical presentation and site, invasive mucormycosis is 

classified in 6 major clinical forms: rhinocerebral, 

pulmonary, cutaneous, gastrointestinal, disseminated, and 

uncommon rare forms, such as endocarditis, osteomyelitis, 

peritonitis, and renal infection.6  

Rhinocerebral mucormycosis is most common and 

fulminating type of mucormycosis, which may lead to fatal 

consequences if left untreated especially in patients of 

diabetes mellitus, hyperglycemia, ketoacidosis, leukemia 

and lymphoma. It is spread by inhalation of affected mold 

spores in the air via nasal mucosa to turbinate bones, 

paranasal sinuses, orbit and palate with extension into 

brain where massive invasion of blood vessels cause major 

infarct. The symptoms include facial pain, headache, nasal 

discharge and nasal congestion. Physical examination 

reveals brownish, bloodstained nasal discharge, black 

eschar on palate, tissue necrosis, fixed and dilated pupil, 

proptosis, ptosis and visual loss in later stages. Infection 

may disseminate to lungs and other organs. 

Diabetes is India’s fastest growing epidemic. A recent 

cross-sectional study from all states of India, revealed that 

47% of Indians are unaware of their diabetic status and 

only a quarter of all patients achieved adequate glycemic 

control on treatment.7 

In pandemic of COVID-19, with the absence of an 

effective vaccine or antiviral therapy, supportive treatment 

with glucocorticoids and remdesivir play vital role in 

COVID-19 management. Glucocorticoids are 

inexpensive, widely available, and have been shown to 

reduce mortality in hypoxemic patients with COVID-19.8 

Steroids can cause drug induced hyperglycemia by making 

liver resistant to insulin.9 They not only exacerbate 

hyperglycemia in patients of diabetes mellitus, but also 

cause diabetes mellitus in patients without documented 

hyperglycemia before the initiation of glucocorticoids 

therapy.10 Higher blood sugar levels and more acidic blood 

creates a fertile environment for Mucorales fungi to thrive.  

Glucocorticoids increase the risk of secondary infections. 

The immune dysregulation caused by reduced numbers of 

T lymphocytes, CD4+T, and CD8+T cells by the virus and 

the use of concurrent immunomodulatory drugs such as 

tocilizumab could further increase the risk of infections in 

COVID-19 patients.11,12 

Invasive mucormycosis has been diagnosed in mild to 

moderate SARS-CoV-2 infections. In undiagnosed or 

uncontrolled diabetics, the strongest predisposing factor 

appears to be hyperglycemia which leads to increased 

expression of the endothelial receptor GRP78, resulting in 

polymorphonuclear dysfunction, impaired chemotaxis and 

defective intracellular killing.13  

In histological examination of tissue involved by 

mucormycosis show varying amounts of necrosis which is 

infiltrated by higher number of fungal organisms.14 

These fungal elements include broader hyphae, which can 

point out histological differential diagnosis of 

mucormycosis. Special stains for fungus and 

microbiological culture from necrotic tissue confirm the 

diagnosis. By this protocol, the histopathologists can help 

the clinician in assessing prognosis at the time of tissue 

diagnosis, and thus considering the risk/benefit, the 

clinicians could optimize the treatment accordingly.14  

CONCLUSION 

COVID-19 is associated with a higher incidence of 

secondary infections, including fungal infection because 

of immune dysregulation. Moreover, widespread use of 

glucocorticoids in COVID-19 causes deterioration of 

preexisting fungal diseases. So, the clinicians must be 

aware of possibility of invasive fungal infection in such 

COVID patients with history of diabetes and other co-

morbidities. Unless diagnosed and treated early, this type 

of mucormycosis is often fatal due to cerebral 

involvement. Early diagnosis with surgical excision, 

appropriate debridement, proper antifungal treatment and 

management of risk factors lead to subsequent reduction in 

mortality and morbidity. 
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