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Mitigating the Emerging Threat of
Mucormycosis in COVID-19

Sohil Pothiawala

Dear Editor,
There is a rising concern regarding the increasing inci-

dence of rhino-orbital or rhino-cerebral mucormycosis in
patients with severe COVID-19.1–3 This invasive fungal
infection has significant morbidity and mortality. Patients
with a history of diabetes mellitus, organ transplantation,
rheumatological diseases requiring long term use of immu-
nosuppressive agents like corticosteroids, haematological
malignancy, end stage renal failure, organ transplantation and
acquired immune-deficiency syndrome, are at a higher risk.
The fungus proliferates and spreads to the paranasal sinuses,
with subsequent invasion to the orbits as well as intracranial
invasion, leading to ischemia, necrosis and thrombosis.4

In patients with COVID-19, poorly controlled diabetes
mellitus has been associated with increased morbidity and
mortality. Furthermore, patients with severe COVID-19 are
known to develop cytokine storm as well as impaired cell-
mediated immunity. Critically ill patients admitted to in-
tensive care units, requiring mechanical ventilation, have a
prolonged duration of hospital stay. Extensive use of steroids,
broad-spectrum antibiotics and monoclonal antibodies in
treatment of these patients can further suppress immunity.
These factors, in isolation or in combination, increase their
susceptibility to supper-added fungal infections.

In patients with mucormycosis, uncontrolled diabetes
has also been implicated as a major risk factor.5 There is a
high expression of angiotensin-converting enzyme 2 (ACE-
2) receptors in pancreatic islets, Binding of SARS CoV-2 to
these ACE- 2 receptors leads to damage of these pancreatic
islets resulting in uncontrolled diabetes and diabetic ke-
toacidosis. Moreover, cytokine storm in patients with severe
COVID-19 also leads to increased insulin resistance.6 In-
terleukin 6 (IL-6) in severe COVID-19 leads to hyper-
ferritinemic state, which combined with academia in
these patients adds to the risk for development of mu-
cormycosis. 7,8 Use of systemic corticosteroids is another
significant risk factor for development of opportunistic
fungal infections, including mucormycosis.9

The National Institute of Health as well as National Centre
for Infectious Diseases, Singapore (NCID) recommends the
use of corticosteroids (6 mg oral/intravenous dexamethasone
or equivalent for up to 10 days) in patients with severe or

critical COVID-19, especially those requiring supplemental
oxygen or mechanical ventilation.10,11 Also, NCID does not
recommend the routine use of monoclonal antibodies outside
of a clinical trial or monitored program.11 Many patients who
receive broad-spectrum antibiotics considering the risk of
concomitant or super-added bacterial infection are also at a
higher risk. The presence of multiple risk factors and co-
morbid illnesses in patients with severe/critical COVID-19
patients, along with the additional immunosuppression
caused by glucocorticoids and uncontrolled diabetes, pre-
disposes them to a higher risk of mucormycosis.

Patients with severe or critical COVID-19 have a higher
incidence of developing secondary bacterial or fungal in-
fections, due to dysregulation of the immune system. Es-
pecially patients with uncontrolled diabetes mellitus and
those on corticosteroid therapy have a higher risk of de-
veloping rhino-orbito-cerebral mucormycosis. They should
be closely monitored for development of signs and symptoms
of mucormycosis, as spread of this infection carries a high
risk of morbidity and mortality. Physicians should strictly
adhere to recommended guidelines, and indiscriminate use of
steroids to treat patient with mild COVID-19 (without
hypoxemia) or utilization of high doses of glucocorticoid
should be avoided. Optimal glycemic control also plays a key
role for prevention of mucormycosis.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, au-
thorship, and/or publication of this article.

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and
distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).

Department of Emergency Medicine, Woodlands Health Campus, Singapore

Corresponding Author:
Sohil Pothiawala, Department of Emergency Medicine, Woodlands Health
Campus, 2 Yishun Central 2, Singapore 768024, Singapore.
Email: drsohilpothiawala@yahoo.com

https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/20101058211034951
https://journals.sagepub.com/home/psh
https://orcid.org/0000-0002-4789-4326
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
mailto:drsohilpothiawala@yahoo.com


Ethical Approval

Not applicable.

Informed Consent

Not applicable.

ORCID iD

Sohil Pothiawala  https://orcid.org/0000-0002-4789-4326

References

1. Mehta S and Pandey A. Rhino-orbital mucormycosis associ-
ated with COVID-19. Cureus 2020; 12: e10726.

2. Garg D, Muthu V, Sehgal IS, et al. Coronavirus disease
(covid-19) associated mucormycosis (CAM): case report and
systematic review of literature. Mycopathologia 2021; 186:
289–298.

3. Sharma S, Grover M, Bhargava S, et al. Post coronavirus
disease mucormycosis: a deadly addition to the pandemic
spectrum. J Laryngol Otol 2021; 135: 442–447.

4. Veisi A, Bagheri A, Eshaghi M, et al. Rhino-orbital mu-
cormycosis during steroid therapy in COVID-19 patients: a
case report. Eur J Ophthalmol 2021: 112067212110094. Epub
ahead of print. DOI: 10.1177/11206721211009450

5. Singh AK, Gupta R, Ghosh A, et al. Diabetes in COVID-19:
prevalence, pathophysiology, prognosis and practical consid-
erations. Diabetes Metab Syndr 2020; 14: 303–310.

6. Kothandaraman N, Rengaraj A, Xue B, et al. COVID-19
endocrinopathy with hindsight from SARS. Am J Physiol
Endocrinol Metab 2021; 320: E139–E150.

7. Perricone C, Bartoloni E, Bursi R, et al. COVID-19 as part of
the hyperferritinemic syndromes: the role of iron depletion
therapy. Immunol Res 2020; 68: 213–224.

8. John TM, Jacob CN and Kontoyiannis DP. When uncontrolled
diabetes mellitus and severe COVID-19 converge: the perfect
storm for mucormycosis. J Fungi 2021; 7: 298.

9. Lionakis MS and Kontoyiannis DP. Glucocorticoids and in-
vasive fungal infections. Lancet 2003; 362: 1828–1838.

10. RECOVERY Collaborative Group, Horby P, Lim WS, et al.
Dexamethasone in hospitalized patients with Covid-19. N Engl
J Med 2021; 384: 693–704.

11. National Centre for Infectious Diseases, Singapore. Treatment
guidelines for COVID-19. Version 5.0, dated 4 January 2021.
https://www.ncid.sg/Health-Professionals/Diseases-and-
Conditions/Documents/Treatment%20Guidelines%20for%
20COVID-19%20v5%204%20January%202021.docx%20%
28FINAL%29.pdf (2021, accessed 31 May 2021.

2 Proceedings of Singapore Healthcare

https://orcid.org/0000-0002-4789-4326
https://orcid.org/0000-0002-4789-4326
https://doi.org/10.1177/11206721211009450
https://www.ncid.sg/Health-Professionals/Diseases-and-Conditions/Documents/TreatmentGuidelinesforCOVID-19v54January2021.docx(FINAL).pdf
https://www.ncid.sg/Health-Professionals/Diseases-and-Conditions/Documents/TreatmentGuidelinesforCOVID-19v54January2021.docx(FINAL).pdf
https://www.ncid.sg/Health-Professionals/Diseases-and-Conditions/Documents/TreatmentGuidelinesforCOVID-19v54January2021.docx(FINAL).pdf
https://www.ncid.sg/Health-Professionals/Diseases-and-Conditions/Documents/TreatmentGuidelinesforCOVID-19v54January2021.docx(FINAL).pdf

	Mitigating the Emerging Threat of Mucormycosis in COVID-19
	Declaration of Conflicting Interests
	Funding
	Ethical Approval
	Informed Consent
	ORCID iD
	References


