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Sir,

We read the article by Watanabe et al. with interest
wherein the authors performed a systematic review of
literature on COVID-19-associated mucormycosis
(CAM) and estimated the pooled mortality at 29%
[1]. Unfortunately, the authors have missed several
peer-reviewed articles published before January 20,
2022 [2-5]. These studies had a larger proportion of
pulmonary mucormycosis [2, 4], reported higher
mortality (73-88%)[2, 5], and including them might
have yielded a different result. Danion et al. reported
17 CAM cases from France with a mortality of 88% at
twelve weeks. Nine of these 17 cases were COVID-
19-assoicated pulmonary mucormycosis (CAPM), and
only one survived [2]. More importantly, one-third (3/
9) of the CAPM cases (3/9) died before treatment. In
another case series of CAPM (with mycotic aneurysm)
published in December 2021, four of the five patients
died despite appropriate therapy [4]. A previous
systematic review showed that pulmonary involve-
ment was one of the independent factors associated
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with a higher risk of death in CAM [6]. Additionally,
the pooled mortality of CAPM is higher (71%) [3] than
that reported before the COVID-19 pandemic (57%)
[7].

The chronic course, delayed presentation, lack of
awareness, and diagnostic difficulties are important
factors leading to underdiagnosis of pulmonary
mucormycosis in both diabetes mellitus and COVID-
19 [8, 9]. To overcome the lack of awareness and
address the knowledge deficit in CAPM, a Delphi
consensus statement was recently framed under the
aegis of the Academy of Pulmonary Sciences and
Fungal infection Study Forum, India. The Delphi
panel proposed definitions for CAPM, recommended
early bronchoscopy for diagnosis, and combined
medical-surgical therapy to improve outcomes in this
often missed but potentially life-threatening entity
[10].

Funding None.
Declarations

Conflict of interest The author declares that they have no
conflict of interest.

References

1. Watanabe A, So M, Mitaka H, Ishisaka Y, Takagi H, Ino-
kuchi R, et al. Clinical features and mortality of covid-19-

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11046-022-00638-5&amp;domain=pdf
https://doi.org/10.1007/s11046-022-00638-5

406

Mycopathologia (2022) 187:405-406

associated mucormycosis: a systematic review and meta-
analysis. Mycopathologia. 2022. https://doi.org/10.1007/
S$11046-022-00627-8.

. Danion F, Letscher-Bru V, Guitard J, Sitbon K, Delliére S,

Angoulvant A, et al. Covid-19 associated mucormycosis in
France: a rare but deadly complication. Open Forum Infect
Dis. 2021. https://doi.org/10.1093/0fid/Ofab566.

. Garg M, Prabhakar N, Muthu V, Farookh S, Kaur H, Suri V,

et al. Ct findings of covid-19-associated pulmonary
mucormycosis: a case series and literature review. Radiol-
ogy. 2022;302(1):214-7. https://doi.org/10.1148/Radiol.
20212 11583.

. Pruthi H, Muthu V, Bhujade H, Sharma A, Baloji A, Rat-

nakara RG, et al. Pulmonary artery pseudoaneurysm in
covid-19-associated pulmonary mucormycosis: case series
and systematic review of the literature. Mycopathologia.
2022;187(1):31-7.  https://doi.org/10.1007/S11046-021-
00610-9.

. Mejia-Santos H, Montoya S, Chacon-Fuentes R, Zielinski-

Gutierrez E, Lopez B, Ning MF, et al. Notes from the field:
mucormycosis cases during the covid-19 pandemic—Hon-
duras, May-September 2021. Mmwr Morb Mortal Wkly
Rep. 2021;70(50):1747-9. https://doi.org/10.15585/Mmwr.
Mm?7050a2.

. Muthu V, Rudramurthy SM, Chakrabarti A, Agarwal R.

Epidemiology and pathophysiology of covid-19-associated
mucormycosis: India versus the rest of the world. Myco-
pathologia. 2021;186(6):739-54. https://doi.org/10.1007/
S11046-021-00584-8.

@ Springer

10.

. Muthu V, Agarwal R, Dhooria S, Sehgal IS, Prasad KT,

Aggarwal AN, et al. Has the mortality from pulmonary
mucormycosis changed over time? A systematic review and
meta-analysis. Clin Microbiol Infect. 2021;27(4):538—49.
https://doi.org/10.1016/J.Cmi.2020.12.035.

. Mehta R, Bansal S, Kalpakkam H. Critical Covid-19

Associated Pulmonary Mucormycosis (Capm): The under-
reported life-threatening spectrum of the mucormycosis
epidemic. Lung India. Mar-Apr 2022;39(2):187—
190.https://doi.org/10.4103/lungindia.lungindia_435_21.

. Muthu V, Dhooria S, Singh Sehgal I, Thurai Prasad K,

Agarwal R. The reversed halo sign and the bronchus sign:
the eyes see only what the mind knows. Ann Am Thorac
Soc. 2019;16(9):1203. https://doi.org/10.1513/Annalsats.
201905-3601e.

Muthu V, Agarwal R, Patel A, Kathirvel S, Abraham OC,
Aggarwal AN et al. Definition, diagnosis, and management
of Covid-19-Associated Pulmonary Mucormycosis: Delphi
consensus statement from the fungal infection study forum
and academy of pulmonary sciences Fisf-Aps), India. Lan-
cet Infect Dis. 2022; In press. https://doi.org/10.1016/
S$1473-3099(22)00124-4.

Publisher’s Note Springer Nature remains neutral with

regard to jurisdictional

claims in published maps and

institutional affiliations.


https://doi.org/10.1007/S11046-022-00627-8
https://doi.org/10.1007/S11046-022-00627-8
https://doi.org/10.1093/Ofid/Ofab566
https://doi.org/10.1148/Radiol.2021211583
https://doi.org/10.1148/Radiol.2021211583
https://doi.org/10.1007/S11046-021-00610-9
https://doi.org/10.1007/S11046-021-00610-9
https://doi.org/10.15585/Mmwr.Mm7050a2
https://doi.org/10.15585/Mmwr.Mm7050a2
https://doi.org/10.1007/S11046-021-00584-8
https://doi.org/10.1007/S11046-021-00584-8
https://doi.org/10.1016/J.Cmi.2020.12.035
https://doi.org/10.4103/lungindia.lungindia_435_21
https://doi.org/10.1513/Annalsats.201905-360le
https://doi.org/10.1513/Annalsats.201905-360le
https://doi.org/10.1016/S1473-3099(22)00124-4
https://doi.org/10.1016/S1473-3099(22)00124-4

	COVID-19-Associated Pulmonary Mucormycosis: An Underdiagnosed Entity with High Mortality
	Funding
	References




