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Introduction 

Covid 19 is a very severe contagious respiratory disease caused 
due to SARS Cov2 and it is associated with many bacterial and fun-
gal infections. Many persons who recovered from covid 19 experi-
enced signs of mucormycosis [1]. Mucormycosis is a fungal infec-
tion that progresses very rapidly in humans, it begins with the nose 
and paranasal air sinuses, as it enters arteries, it forms thrombi 
and causes necrosis of soft tissues [2]. Mucormycosis is the third 
most fungal infection in humans after candidiasis and aspergillosis 
and usually affects immunocompromised patients especially those 
who were using steroids for a long time [3]. Patients who were 
on steroids during treatment of Covid19 were more seen to be af-
fected by mucormycosis [4]. Mucormycosis has a very low incident 

rate about 0.0005 to 1.7% per million population whereas it has an 
80% higher rate in the Indian population which is 0.14% on 1000, 
Its fatality rate is 46% but may increase in immunocompromised 
patients up to 80%. The information was gathered from scholarly 
literature search found on Google Scholar and Pub Med Central [7]. 
All data was collected until June 20th, 2021. The goal of the study is 
to conduct a systematic review of types, characteristic, diagnosis 
and treatment choices of mucormycosis.

Mucormycosis causative agents

Mucorales are saprophytic fungi that can be discovered in de-
caying organic materials and soil samples. In a study of Mucorales 
in Indian soils, pathogenic species such as Rhizopus, Lichtheimia, 
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Abstract

In 2019, an unknown virus known as Covid-19 was discovered in Wuhan, China. The first case of Covid-19 was discovered in India 
on January 30, 2020. In March 2020 it was declared as a global pandemic by World Health Organization. In 2021 India faced the 2nd 
wave of Covid-19. Among the patients recovered from Covid19, few developed opportunistic infection with Black fungus also known 
as Mucormycosis. Diabetes Mellitus was found to be a risk factor in mucormycosis. The main aim of this article is to conduct a detailed 
review of mucormycosis infection.
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Cunninghamella, Rhizomucor and Apophysomyces were isolated. In 
a community and hospital environment in India, aeromycological 
investigation revealed the identification of pathogenic Mucorales 
in air samples. Mucorales taxonomy is still changing; 11 genera and 
27 species have been identified as mucormycosis causal agents [8].

Types of mucormycosis

There are 5 types of diseases caused by mucor infection.

Rhinocerebral

This is the most common form, usually seen in patients with 
ketoacidosis diabetes mellitus. This form presents with sinusitis, 
facial and eye pain, proptosis, and even progressing to signs of 
orbital structural involvement. Necrotic tissue can be seen on the 
nasal turbinates, septum, and palate. This may look like a black es-
char. Intracranial involvement develops as the fungus progresses 
through either the ophthalmic artery, the superior fissure, or the 
cribriform plate [5,6,8,13].

Pulmonary

Only form is frequently seen in patients with neutropenia, such 
as those with leukemia or lymphoma. This form presents with fe-
ver, dyspnea and possible hemoptysis [5,6,8,13].

GI tract

This form is seen in severely malnourished patients, with 
kwashiorkor and also among patients with amoebic colitis and ty-
phoid. The stomach, ileum, and colon are usually involved, mimick-
ing intra-abdominal abscess [5,6,8,13]. 

Cutaneous

This form can follow minor trauma, insect bites, wounds, burns 
and the use of non-sterile dressings. Necrotic lesions occur on the 
epidermis that is painful and hardened, usually with a blackened 
central area. These lesions can progress into the dermis and even 
muscle [5,6,8,13].

Disseminated

Dissemination can occur, mainly from the pulmonary form to 
the heart, brain, bones, kidney and bladder. Dialysis patients on de-
feroxamine therapy are predisposed to this form [5,6,8,13].

Mucormycosis of oral cavity 

Mucormycosis in the oral cavity can be characterized by granu-
lar necrosis or ulceration on the hard palate near to maxillary mo-
lar region. 

Mucormycosis of the oral cavity: Differential diagnosis, charac-
teristics, clinical and radiographic images.

Figure 1: Clinical and radiographical image of mucormycosis 
of oral cavity. (a) Dark-brown ulcer with granular surface and a 

whitish elevated periphery on the palate adjacent to the left max-
illary molar [6]. (b) CT scan of the paranasal sinuses. An air-fluid 
Level in the left maxillary sinus and inflammatory lesions in the 

left nasal cavity and ethmoid sinus can be seen [6].

Diagnosis Characteristics
Infections

Necrotizing ulcerative 
gingivitis and stomati-
tis (mostly anaerobic 

bacteria

Painful ulceration, non-indurated, 
well-defined irregular border, with or 

without variegated surface

Invasive fungal infec-
tions (mucormycosis, 

aspergillosis)

Painful, dark-brown ulceration, well-
defined irregular raised border, invasive 
down growth (the central surface of the 

ulcer is lower than the border), varie-
gated necrotic surface, fast progression

Chronic granulomatous 
infections (tuberculosis, 

tertiary syphilis)

Mildly painful ulcer and/or palatal 
perforation, ill-defined irregular border, 

variegated surface, chronic course
Malignant diseases

Melanoma
Mildly painful, dark-brown or black 

ulcer, ill-defined irregular border, 
variegated surface, may alternate with 

nodules or exophytic growths, relatively 
chronic course

Squamous-cell carci-
noma

Mildly painful, reddish ulcer, ill-defined 
irregular and indurated raised border, 
variegated surface, relatively chronic 

course
Extranodal lymphoma Mildly painful ulcer, ill-defined irregular 

and indurated border, variegated sur-
face and/or exophytic growth, relatively 

chronic course
Plasmacytoma-multiple 

myeloma
Mildly symptomatic swelling, with or 
without surface ulceration, ill defined 

border, relatively chronic course
Salivary gland adenocar-

cinomas
Mildly symptomatic swelling, with or 
without surface ulceration, relatively 

chronic course
Other benign and reac-

tive oral lesions
Necrotizing sialometa-

plasia

Mildly painful swelling progressing 
(within 2 - 3 weeks) to necrotic tissue, 
which sloughs off while pain subsides

Peripheral giant-cell 
granuloma

Pedunculated asymptomatic swell-
ing, often pigmented, covering surface 

epithelium may be ulcerated

Table 1: Differential diagnosis and main clinical characteristics of 
palatal lesions of mucormycosis in oral cavity [6].
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Histopathological diagnosis 

Histopathology of mucormycosis species reveals fungi with 
broad, nonseptate hyphae showing right angle branching which 
can be readily can be differentiated from Aspergillus which shows 
regular, septate, and acute angle branching hyphae type [7]. 

Treatment for mucormycosis

The line of treatment for mucormycosis is Amphotericin B, but 
subsequently, posaconazole and isavuconazole are also prescribed 
if mucormycosis is detected otherwise surgical excision of the af-
fected region must be done. The major issue in the treatment mo-
dality of mucormycosis in India is the lack of financial support in 
people as most of the people are not able to afford Liposomal Am-
photericin B [9]. Adjunctive hyperbaric oxygen can also be given in 
this infection as many studies show a good prognosis as the use of 
adjunctive hyperbaric oxygen can reduce the hypoxia of the local 
tissues and also enhances the neutrophil and macrophage killing 
ability [10]. If the prognosis is poor in any case then there should 
be surgical excision of that affected area should be done. If there 
is the involvement of oral cavity with Patient exhibiting symptoms 
like facial cellulitis, paraesthesia over the face, nasal discharge, ne-
crotic turbinates, fever and headache. Tooth extraction is the mode 
of treatment in case of early diagnosis, whereas it results in jaw re-
section when diagnosis comes late [12]. If there is delayed healing 
or non-healing of the tooth socket, of a patient, the doctor must be 
alerted for severity and management of infection [11].

Discussion

Mucormycosis is a lethal fungal infection, even though occur-
rence rare, effects mainly among immunocompromised and pa-
tients with malignancies like leukemia etc. Uncontrolled diabetes 
can reduce the immunity of a person and thus he can be more vul-
nerable to mucormycosis. This fungal infection starts from parana-
sal air sinuses and then it invades the patient’s blood vessels and 
then it spread through other organs like the brain, lungs, eyes, etc. 
which can be more dangerous [12]. Dentist plays crucial role in di-
agnosis and treatment of mucormycosis infection since majority of 
site of infection is rhino cerebral or rhinomaxillary area involving 
facial tissues, palate, alveolar bone, and mandibular bone. The need 
of early diagnosis with detailed case history and thorough inspec-
tion of lesion will be the best clinical approach to be followed at the 
earliest [13]. 

The mortality rate of this infection is very high and is up to 70%. 
Death can happen in 2 weeks after the infection if there is unsuc-
cessful treatment. Majority of cases have permanent effects like 

blindness, cranial nerve defects, and surgical disfigurement so this 
infection cannot be taken lightly [14]. We should be very careful 
while assessing the risk factors and type of mycosis infection in 
patient for proper treatment [15,16]. Mucormycosis is fatal fungal 
infection which spreads quickly and becomes extensive before pa-
tient attends the clinic with characteristic symptoms.

Mucormycosis therefore is a disease with a poor prognosis, and 
thus it’s important to stay watchful about host populations, risk fac-
tors, epidemiology, and early management for a positive outcome 
[16]. The growth in mucormycosis cases in industrialised nations 
is connected to immunosuppression in patients with haematologi-
cal malignancies and transplant recipients. With the emergence of 
novel risk factors and causative agents, the epidemiology of mu-
cormycosis has shifted in recent years. Therefore, need for more 
population based research [17-19].

Conclusion 

The exact reason for the occurrence of post covid mucormycosis 
in the Indian population is still unknown. Though its prevalence 
in India is higher than in Western countries, this is owing to the 
presence of Mucorales in the environment, which is linked to a lack 
of hygiene in a few communities and medical environments. Dia-
betic patients are more vulnerable to this infection. A patient who 
has recently recovered from Covid 19 and was on corticosteroids 
should make every attempt to maintain the blood sugar level. As 
the disease progresses into the cranial vault it may lead to blind-
ness, lethargy, seizures, and death. The mortality rate in India is 
high because of due to lack of early diagnosis and management of 
already advanced cases. Even though Liposomal Amphotericin B 
shows good treatment results, increased treatment cost and num-
ber of doses prevents low socioeconomic patients from receiving 
this line of treatment. To conclude, this review paper points out 
that Mucormycosis even though rarest among fungal infection, is 
fatal and therefore highlights the role of dentists and need of early 
diagnosis and prompt treatment to reduce mortality and morbidity 
among patients.

Bibliography

1.	 Awadhesh Kumar Singh., et al. “Mucormycosis in COVID-19: A 
systematic review of cases reported worldwide and in India 
Diabetes and Metabolic Syndrome: Clinical Research and Re-
views 1-29 (2021).

2.	 Ajit Auluck. “Maxillary necrosis by mucormycosis. A case re-
port and literature review”. Medicina Oral, Patologia Oral, 
Cirugia Bucal 12 (2007): E360-364.

67

Mucormycosis- A Post Covid Challenge in India

Citation: Amil Sharma., et al. “Mucormycosis- A Post Covid Challenge in India". Acta Scientific Otolaryngology 3.8 (2021): 65-68.

https://www.sciencedirect.com/science/article/abs/pii/S1871402121001570
https://www.sciencedirect.com/science/article/abs/pii/S1871402121001570
https://www.sciencedirect.com/science/article/abs/pii/S1871402121001570
https://www.sciencedirect.com/science/article/abs/pii/S1871402121001570
https://pubmed.ncbi.nlm.nih.gov/17767099/
https://pubmed.ncbi.nlm.nih.gov/17767099/
https://pubmed.ncbi.nlm.nih.gov/17767099/


3.	 Syeda Neelam Afroze., et al. “MadalaMucormycosis in a Diabet-
ic Patient: A Case Report with an Insight into Its Pathophysiol-
ogy”. Contemporary Clinical Dentistry (2017): 662-666.

4.	 Sandip Sarkar., et al. “COVID‑19 and orbital mucormycosis”. In-
dian Journal of Ophthalmology 69.4 (2021): 1002-1004.

5.	 Mehta S. “Rhino-Orbital Mucormycosis Associated With CO-
VID-19”. Cureus 12.9 (2020): e10726. 

6.	 Ourania Nicolatou-Galitis., et al. “Mucormycosis presenting 
with dental pain and palatal ulcer in a patient with chronic 
myelomonocytic leukaemia: case report and literature re-
view”. JMM Case Reports (2015): 1-8.

7.	 JG Song., et al. “Invasive pulmonary aspergillosis histologically 
mimicking mucormycosis”. The Ewha Medical Journal 39.2 
(2016): 65-68.

8.	 Aastha Maini., et al. “Sino-orbital mucormycosis in a COVID-19 
patient: A case report”. International Journal of Surgery Case 
Reports 82 (2021): 105957.

9.	 Prakash H and Chakrabarti A. “Epidemiology of Mucormycosis 
in India”. Microorganisms 9 (2021): 523. 

10.	 Amudhan A., et al. “Fungal Infection Emerging Into Oral Cav-
ity: A Rare Case Report with Review of Literature Research 
Journal of Pharmaceutical, Biological and Chemical Sciences 
5.6 (2014): 82-87.

11.	 Arvind Babu Rajendra Santosh., et al. “Fungal Infections of 
Oral Cavity: Diagnosis, Management, and Association with CO-
VID-19 SN Comprehensive”. Clinical Medicine 3 (2021): 1373-
1384.

12.	 Kumar JA., et al. “Mucormycosis in maxilla: Rehabilitation of 
facial defects using interim removable prostheses: A clini-
cal case report”. Journal of Pharmacy and Bioallied Sciences 5 
(2013): S163-165.

13.	 Sridhar Gontu Reddy., et al. “Oral mucormycosis: Need for ear-
ly diagnosis!!” Journal of Dr. NTR University of Health Sciences 
3.2 (2014): 145-147.

14.	 Robert Branscomb. “An Overview of Mucormycosis ; labora-
tory medicine 6.33 (2002): 453-455.

15.	 Song G., et al. “Fungal co-infections associated with global CO-
VID-19 pandemic: a clinical and diagnostic perspective from 
China”. Mycopathologia 185 (2020): 599-606.

16.	 Kubin CJ., et al. “Characterization of Bacterial and Fungal In-
fections in Hospitalized Patients with COVID-19 and Factors 
Associated with Healthcare-associated Infections”. Open Fo-
rum Infectious Diseases (2021): ofab201.

17.	 Chander J., et al. “Mucormycosis: battle with the deadly enemy 
over a five-year period in India”. Journal of Fungi 4.2 (2018): 
46.

18.	 Prakash H and Chakrabarti A. “Global epidemiology of mucor-
mycosis”. Journal of Fungi 5 (2019): 26.

19.	 Baker RD. “Mucormycosis-a new disease?” The Journal of the 
American Medical Association 163 (1957): 805-808.

Volume 3 Issue 8 August 2021
©  All rights are reserved by Amil Sharma., et al.

68

Mucormycosis- A Post Covid Challenge in India

Citation: Amil Sharma., et al. “Mucormycosis- A Post Covid Challenge in India". Acta Scientific Otolaryngology 3.8 (2021): 65-68.

https://pubmed.ncbi.nlm.nih.gov/29326525/
https://pubmed.ncbi.nlm.nih.gov/29326525/
https://pubmed.ncbi.nlm.nih.gov/29326525/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8012924/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8012924/
https://www.cureus.com/articles/40523-rhino-orbital-mucormycosis-associated-with-covid-19
https://www.cureus.com/articles/40523-rhino-orbital-mucormycosis-associated-with-covid-19
https://www.microbiologyresearch.org/content/journal/jmmcr/10.1099/jmmcr.0.000014
https://www.microbiologyresearch.org/content/journal/jmmcr/10.1099/jmmcr.0.000014
https://www.microbiologyresearch.org/content/journal/jmmcr/10.1099/jmmcr.0.000014
https://www.microbiologyresearch.org/content/journal/jmmcr/10.1099/jmmcr.0.000014
https://www.researchgate.net/publication/302978287_Invasive_Pulmonary_Aspergillosis_Histologically_Mimicking_Mucormycosis
https://www.researchgate.net/publication/302978287_Invasive_Pulmonary_Aspergillosis_Histologically_Mimicking_Mucormycosis
https://www.researchgate.net/publication/302978287_Invasive_Pulmonary_Aspergillosis_Histologically_Mimicking_Mucormycosis
https://pubmed.ncbi.nlm.nih.gov/33964720/
https://pubmed.ncbi.nlm.nih.gov/33964720/
https://pubmed.ncbi.nlm.nih.gov/33964720/
https://pubmed.ncbi.nlm.nih.gov/33806386/
https://pubmed.ncbi.nlm.nih.gov/33806386/
https://www.researchgate.net/publication/286554968_Fungal_infection_emerging_into_oral_cavity_A_rare_case_report_with_review_of_literature
https://www.researchgate.net/publication/286554968_Fungal_infection_emerging_into_oral_cavity_A_rare_case_report_with_review_of_literature
https://www.researchgate.net/publication/286554968_Fungal_infection_emerging_into_oral_cavity_A_rare_case_report_with_review_of_literature
https://www.researchgate.net/publication/286554968_Fungal_infection_emerging_into_oral_cavity_A_rare_case_report_with_review_of_literature
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8003891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8003891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8003891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8003891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3740667/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3740667/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3740667/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3740667/
https://www.jdrntruhs.org/article.asp?issn=2277-8632;year=2014;volume=3;issue=2;spage=145;epage=147;aulast=Reddy
https://www.jdrntruhs.org/article.asp?issn=2277-8632;year=2014;volume=3;issue=2;spage=145;epage=147;aulast=Reddy
https://www.jdrntruhs.org/article.asp?issn=2277-8632;year=2014;volume=3;issue=2;spage=145;epage=147;aulast=Reddy
https://watermark.silverchair.com/labmed33-0453.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtEwggLNBgkqhkiG9w0BBwagggK-MIICugIBADCCArMGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMLLiBfoepu74MTTP6AgEQgIIChJtVdzdRDhef3djLau6K55Fg5ePw9Zp7NXYpSepss5K64_yhJw3jhIaBsSb-l8qSfG7my-jtbsjhgcnIv7JUAl7Z8XZ3AtmnZxnT5-WN5H2B01hMOKmOnmdVuZfPamihHLZbSp7p4yD4gP8tDpBoVa6DmGPLciN5AiScw9UfBs4s5nmYkJs5aRXuWZLSbQ9zXG7oPNxpqTel40O-dn0ZIJceNk_ZJ7xZ55JSo8-18skRqJ9il7Pwyih7w5_SsTtXxY52ctU2yBT3jDDFz1pNRt-kP4lu-zgC5bJHQHY0pO5ycgPTTjA4HNNrh-T5LrcyIIxuli3ujWpzoxOlDEjydr5kBcT9oWYY1iuQXcXeg6MR8Cu_hAmFZTULp9bZY7K9UGBQJgRwfN5j0quvBmJejji3F5xWXgAbNI6noax6NvAs9o0eeOma4WkNByeSQU1BKSCrFWkSP0gBLT4b4z4TPNrizyJzpKJ9l6z_K6jH6dLfy7vHpzu-xrJVBK7FDaW84JYypdwtegGu0nCAwJu-0jD82TJ2l8akn5zytyOijm3vKtyu2AWG5uCh_ugOqDaffK2lXAKVaz8vVeRCXgxtPFSxYq7Yg1HCgFi2kI7rEVd7YO1UqtK6oOAU_yPHIEHBOb5p3pxhtmpYwR3yU8q3bV7sQOh9L9IVpElIZOgMtvVFlSPlJ1oIqVQDNBaam-L_4hSOZB5SqwyW1Yakwux72HrBfuZXLcT6JC6swr1K6ZC9A2pTXWBijQoGYR7ZhlbmmAFnft6h-H95nilNwhdMCGzjYwsw8yIbsBiCN3gLzc8nLJs9pR4pR1zHsh-CM_ZyJcM76F9JWOopnpsKgN49pQ2ZWmUr
https://watermark.silverchair.com/labmed33-0453.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtEwggLNBgkqhkiG9w0BBwagggK-MIICugIBADCCArMGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMLLiBfoepu74MTTP6AgEQgIIChJtVdzdRDhef3djLau6K55Fg5ePw9Zp7NXYpSepss5K64_yhJw3jhIaBsSb-l8qSfG7my-jtbsjhgcnIv7JUAl7Z8XZ3AtmnZxnT5-WN5H2B01hMOKmOnmdVuZfPamihHLZbSp7p4yD4gP8tDpBoVa6DmGPLciN5AiScw9UfBs4s5nmYkJs5aRXuWZLSbQ9zXG7oPNxpqTel40O-dn0ZIJceNk_ZJ7xZ55JSo8-18skRqJ9il7Pwyih7w5_SsTtXxY52ctU2yBT3jDDFz1pNRt-kP4lu-zgC5bJHQHY0pO5ycgPTTjA4HNNrh-T5LrcyIIxuli3ujWpzoxOlDEjydr5kBcT9oWYY1iuQXcXeg6MR8Cu_hAmFZTULp9bZY7K9UGBQJgRwfN5j0quvBmJejji3F5xWXgAbNI6noax6NvAs9o0eeOma4WkNByeSQU1BKSCrFWkSP0gBLT4b4z4TPNrizyJzpKJ9l6z_K6jH6dLfy7vHpzu-xrJVBK7FDaW84JYypdwtegGu0nCAwJu-0jD82TJ2l8akn5zytyOijm3vKtyu2AWG5uCh_ugOqDaffK2lXAKVaz8vVeRCXgxtPFSxYq7Yg1HCgFi2kI7rEVd7YO1UqtK6oOAU_yPHIEHBOb5p3pxhtmpYwR3yU8q3bV7sQOh9L9IVpElIZOgMtvVFlSPlJ1oIqVQDNBaam-L_4hSOZB5SqwyW1Yakwux72HrBfuZXLcT6JC6swr1K6ZC9A2pTXWBijQoGYR7ZhlbmmAFnft6h-H95nilNwhdMCGzjYwsw8yIbsBiCN3gLzc8nLJs9pR4pR1zHsh-CM_ZyJcM76F9JWOopnpsKgN49pQ2ZWmUr
https://pubmed.ncbi.nlm.nih.gov/32737747/
https://pubmed.ncbi.nlm.nih.gov/32737747/
https://pubmed.ncbi.nlm.nih.gov/32737747/
https://pubmed.ncbi.nlm.nih.gov/34099978/
https://pubmed.ncbi.nlm.nih.gov/34099978/
https://pubmed.ncbi.nlm.nih.gov/34099978/
https://pubmed.ncbi.nlm.nih.gov/34099978/
https://pubmed.ncbi.nlm.nih.gov/29642408/
https://pubmed.ncbi.nlm.nih.gov/29642408/
https://pubmed.ncbi.nlm.nih.gov/29642408/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6462913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6462913/
https://pubmed.ncbi.nlm.nih.gov/13405736/
https://pubmed.ncbi.nlm.nih.gov/13405736/

	_GoBack

