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Abstract 

Introduction: Coronavirus disease 2019 (COVID-19) 

pandemic has emerged as a global health crisis in the century 

with a heavy toll on human life. The second wave of COVID-

19 was lethal for the patients as they had to combat the virus 

along with the opportunistic fungal and bacterial infections 

triggered by it. Mucormycosis gained attention for its 

widespread existence during this period of the second wave of 

COVID-19.  

Material & Methods: Various clinical samples like biopsy 

tissues from paranasal sinuses, deep nasal swabs, 

bronchoalveolar lavage, sputum, etc. were studied for the 

presence of fungal elements by KOH examination and culture 

on Sabouraud’s dextrose agar. Identification of fungal isolate 

was done by growth characteristics, LPCB wet mount, and 

slide culture. 

Result: During the study period, a total of 214 samples were 

received of which 17 (7.9%) were positive for fungal growth. 

Rhizopus arrhizus was most frequently isolated. Diabetes 

mellitus and the use of steroid during COVID-19 

hospitalization was observed to be common risk factors. Rhino-cerebral mucormycosis was found to be 

the commonest type. 

Conclusion: Invasive mould infections can lead to fatal outcomes, if not detected timely. Accurate 

identification of the fungus is important for the administration of appropriate antifungal therapy. 
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Disease Control and Prevention; GOI: Government of India; SDA: Sabouraud’s Dextrose Agar; SARS CoV-

2-Severe Acute Respiratory Syndrome Coronavirus 2; ET: Endo-Tracheal; Spp: species; A terreus: 

Aspergillus terreus; A flavus: Aspergillus flavus. 

Introduction

In the current COVID-19 pandemic several 

COVID-19-associated complications are 

being reported worldwide. COVID-19 

patients, mostly those with severe illness or 

with a compromised immune status, were 

reported to have a higher risk of suffering 

from invasive fungal infections such as 

Aspergillus and Candida infections and 

other secondary fungal infections, 

particularly in patients with prolonged ICU 

stay or requiring mechanical ventilation 

[1,2]. Coronavirus itself causes 

immunosuppression with a decrease in 

CD4+T and CD8+T cells, and 

overexpression of inflammatory cytokines 

indicating its likelihood to develop fungal 

coinfections [3].  

These fungal infections can be fatal for 

COVID-19 patients, especially in those with 

high-risk factors. Most COVID-19 patients 

did not have any assessment for fungal 

infections at the beginning which led to its 

neglect. Mucormycosis, a decade-old 

disease, is one of the dreaded complications 

that were reported during the second wave 

of COVID 19 in particular from India. 

Mucormycosis is a rare and most feared 

angio-invasive fungal infection caused by a 

ubiquitous group of fungi called 

mucormycetes.  

Various risk factors for mucormycosis are 

immunocompromised host, uncontrolled 

diabetes mellitus especially diabetic 

ketoacidosis, long-term systemic 

corticosteroid use, haematological 

malignancies, treatment with iron-

chelating therapies, etc. [1]. According to 

the 2019-2020 CDC report, the prevalence of 

mucormycosis ranges from 0.005 to 1.7 per 

million population globally. It is 80-fold 

higher (0.14 per 1000) in India as compared 

to developed countries [4,5]. Following the 

surge of COVID-19-associated 

mucormycosis, several states in India made 

mucormycosis a notifiable disease in May 

2021. According to the press release dated 

28th June 2021 by the Ministry of Health and 

Family Welfare, GOI, a total of 40,845 cases 

of mucormycosis have been reported of 

which 34,940 patients had COVID (85.5%) 

[6]. If not diagnosed and treated promptly, 

fungal infections affect the outcome of the 

disease and may lead to a poor prognosis. 

The present study reports COVID-

associated mould infection from central 

India. 

Material and methods 

Samples like biopsy tissues from paranasal 

sinuses, deep nasal swabs, bronchoalveolar 

lavage, sputum, tracheal aspirates, 

endotracheal secretions, etc. were received 

in the Diagnostic Microbiology laboratory, 

from suspected cases of mucormycosis, 

admitted at our tertiary care hospitals, 

during the period from May to August 2021. 

Information such as age, gender, underlying 

comorbid conditions, COVID-19 status, use 

of oxygen and/or ventilator support, and 

steroid medication was recorded. The 

samples were subjected to KOH 

examination and cultured on two sets of 

Sabouraud’s dextrose agar (SDA). SDA 

slopes were incubated at 250 C and 370 C 

separately and observed for fungal growth. 

https://doi.org/10.37191/Mapsci-JIDM-1(1)-007
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Identification of fungal isolate was done by 

growth characteristics, LPCB wet mount, 

and slide culture. Species identification was 

confirmed by the Centre for Advanced 

Research in Medical Mycology at the Post 

graduate institute of medical education and 

research, Chandigarh. 

Results 

During the study period, a total of 214 

samples were received [Nasal swabs-122 

(57%), Sputum-33 (15.4%)] depicted in 

Figure 1, of which 17 (7.9%) were positive for 

fungal growth. All the patients had a recent 

SARS CoV-2 infection. A total of 19 fungal 

isolates were obtained from suspected cases 

of mucormycosis. Rhizopus arrhizus was 

most frequently isolated as shown in Figure 

2. Two mucormycosis patients were 

identified with dual infection with 

Aspergillus flavus as described in Figure 3. 

Males between the age of 41-60 years (n=09) 

were found to be commonly affected by 

mucormycosis. Diabetes mellitus (n=07) 

and use of steroid during COVID-19 

hospitalization (n=08) were observed to be 

common risk factors among the cases who 

were positive for fungal growth. All the 

patients received broad-spectrum antibiotic 

therapy during SARS CoV-2 infection. 

Rhino-cerebral mucormycosis was found to 

be the commonest type. 

 

Figure 1: Distribution of samples received for fungal examination. 

 

Figure 2: Distribution of fungal isolates. 
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Discussion 

Mucormycosis is a potentially fatal infection 

owing to its invasive nature resulting in 

angioinvasion, ischemic necrosis of tissues, 

and mycotic thrombosis. It has various 

clinical manifestations like rhino-orbito-

cerebral mucormycosis, pulmonary 

mucormycosis, cutaneous mucormycosis, 

gastrointestinal mucormycosis, etc. Fungi of 

the genus Rhizopus, Mucor, Lichtheimia, 

Rhizomucor, Syncephalastrum, 

Apophysomyces, Saksenaea, 

Cunninghumella, etc. are most commonly 

associated with mucormycosis [7-9].  

Rhino-orbito-cerebral mucormycosis was 

the most common presentation in our study 

followed by pulmonary mucormycosis. The 

incidence rate of mucormycosis in post-

COVID patients was 7.9% in the present 

study, which is significantly higher than the 

global data. So, an increased association of 

mucormycosis is seen with post-COVID 

cases. However, because of our study’s small 

sample size (17 positive cases), these results 

may be skewed.  

The reason for an increasing number of 

cases of mucormycosis in COVID-19 

patients may be attributed to several 

factors. An environment of low oxygen, high 

glucose (diabetes, steroid-induced 

hyperglycaemia), high iron levels, acidic 

medium (metabolic acidosis) and 

immunosuppression in combination with 

associated risk factors like prolonged 

hospitalization, mechanical ventilators 

provide a favourable condition for the 

germination of spores of Mucorales [10]. 
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Figure 4: (a) SDA plate showing irregular, corrugated, white cottony colony with radial striations of 

Chaetomium globosum, (b) LPCB mount showing hyaline septate hyphae and dark brown spherical 

ascoma (perithecia) with numerous hairs. 

Researchers found that most men belonging 

to the age group of 41-60 years were affected 

which was strikingly similar to the findings 

of other studies [10,11]. Diabetes mellitus 

(47%) and steroid use (41%) were found to 

be the two most common risk factors in our 

study. Other researchers also recorded 

similar findings, though the percentage 

varied depending on the study population 

and sample size [11,12].  

All the fungal isolates were identified up to 

species level as displayed in Figure 2 and 

Rhizopus arrhizus was found to be the most 

common causative agent accounting for 

more than half of the cases. In a case series 

reported from north-western part of India, 

only 20% of the isolates were Rhizopus 

arrhizus, and the rest were identified up to 

genus level only [13].  

Similar studies from different parts of India 

identified the fungal isolates up to genus 

only [14-16]. It is also important that people 

do not ignore the other fungi associated 

with COVID-19. 05 out of the 19 fungal 

isolates (>25%) were Aspergillus spp. (n=4) 

and another rare fungal isolate Chaetomium 

globosum (n=1) was isolated from one 

sample as described in Figure 4. Other 

studies across the globe have reported co-

infection with Aspergillus spp. and Candida 

spp. In COVID-19 patients [17,18]. Accurate 

identification of the fungus is important for 

the administration of appropriate 

antifungal therapy.  

As per CDC guidelines, mucormycosis is to 

be treated with lipid amphotericin 

formulations or Posaconazole. 

Voriconazole does not act against 

Mucorales. On the contrary, voriconazole or 

lipid amphotericin formulations, 

posaconazole, or isavuconazole are to be 

given to patients with invasive aspergillosis. 

[19,20]. However, species identification may 

not necessitate a different treatment in the 

case of mucormycosis but is important for 

epidemiological purposes.  

In the case of invasive aspergillosis, 

however, species identification can dictate 

antifungal therapy. Intrinsic resistance to 

amphotericin B has been observed in A. 

terreus, and other species like A. flavus are 

reported to have reduced susceptibility to it 

[21,22]. Many Aspergillus species are also 

resistant to azoles and echinocandins. 

https://doi.org/10.37191/Mapsci-JIDM-1(2)-007
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Conclusion 

Invasive mould infections can lead to fatal 

outcomes, if not detected timely. Genus and 

sometimes species identification are crucial 

for starting appropriate antifungal therapy.  

One must bear in mind the possibility of 

mould infection in post-COVID patients 

with associated risk factors and co-

morbidities, who are more prone to develop 

such deadly infections. 
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