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Letter to the Editor
Pathogenesis of COVID-19-associated mucormycosis
(CAM) in India: probing the triggering factors

Sir,
We read with great interest the reply letter ‘Additional

insights on COVID-associated mucormycosis (CAM)’ that
raises concerns about diverse factors that have contributed
to the sudden surge in mucormycosis during the second wave
of the COVID-19 pandemic.1

The authors have expressed their reservations about the
scientific evidence supporting the association between
mucormycosis and COVID-19 infections produced by the
B.1.617.2 (Delta) strain.1 Our original paper, however,
sought to explore and raise awareness of the potential multi-
factorial risks of CAM during the Delta variant-predominant
second wave in India, rather than to establish a simple viral-
driven causal association.2

Conceptually, the relation between mucormycosis and the
Delta variant can be explained by the fact that the sudden
emergence of CAM during the second wave and the over-
whelming majority of these mucormycosis cases have
mainly occurred in the unvaccinated population. Therefore
it is possible that vaccination prevented or reduced the sever-
ity of the adverse effects that cause mucormycosis. Further-
more, the majority of asymptomatic and untreated
individuals with the Delta variant could represent resistant
subgroups that had no CAM due to the lack of noticeable
and evident deleterious effects on immune regulation or
metabolic function. Given the huge research challenges
and questions posed as the pandemic unfolded, the scientific
groundwork that supported treatment and preventive efforts
still remains an area of open debate.

While other countries are also reporting CAM cases, the
number of cases in India is remarkably higher in compari-
sion.3 This was speculated to have been based on specific
factors such as geographical distribution, genetic susceptibil-
ity, mucor organisms, and other native factors. Interestingly,
all the above-mentioned factors, including high-dose steroid
https://doi.org/10.1016/j.bjoms.2021.10.018

0266-4356/� 2021 Published by Elsevier Ltd on behalf of The British Assoc
therapy, were present even in the first wave, but without any
sudden surge in cases.

This fact proves that some ‘uncommon factors’ (as
opposed to specific factors), exlusive to the second wave,
may have contributed to the pathogenesis of CAM. Our
study noted that the uncommon factors were mostly the
B.1.617.2 (Delta) variant and shortages in oxygen supply,
both of which we have previously described.4 This might
also explain why other nations reported fewer CAM patients,
maybe due to the absence of one or more of the specific
components.

There is considerable debate concerning the role of steam
inhalation and reuse of cloth (or surgical) masks in the aeti-
ology of CAM. Their roles are over-rated since they have
been common factors in both waves of COVID-19. We
found no evidence to support their role in the existing litera-
ture, including the results of our study, as those patients did
not have a history of prolonged or excessive steam
inhalation.

Reuse of cloth masks was employed even during the first
wave and continued after the second wave, although it did
not result in a surge of CAM. Many individuals are exposed
to microscopic fungal spores every day, so it is virtually
impossible to avoid encountering mucormycetes com-
pletely.5 Thus, instead of looking for the root cause and
source, it is crucial to learn how the body becomes suscepti-
ble to the mucormycetes.

It appears that the triad of specific factors, common fac-
tors, and uncommon variables, such as the Delta variant
and oxygen crisis, may have played a key role in the patho-
genesis of CAM. The CAM triad may be helpful in formulat-
ing management strategies across different levels, hence it
merits further study.
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