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With the evolution of COVID-19, more and more asso-
ciated complications are unfolding. In addition to the
disease process, associated comorbidity (viz. diabetes
mellitus, chronic obstructive pulmonary disease) and
immunosuppressive conditions (viz. corticosteroid ther-
apy, ventilation, intensive care unit stay) make patients
prone to severe opportunistic infections.1 These may
lead to oropharyngeal candidiasis, Pneumocystis jiro-
veci pneumonia and pulmonary aspergillosis.2

However, recently in India, the incidence of mucormy-
cosis is rising at an alarming rate, both as a co-infection
and as a sequela of COVID-19. Many states in India
declared it an epidemic and >28,000 cases have been
reported by 7 June 2021, of whom 86% had a history of
COVID-19 co-infection. The states of Maharashtra and
Gujarat are the worst affected, contributing to 42% of
the cases.3 Sensitisation of all COVID care personnel
regarding mucormycosis is now mandatory.

Mucormycosis is a fungal emergency that has a pro-
pensity for aggressive spread and is associated with a
poor prognosis. Its risk factors in a COVID patient
imply an immunocompromised state, typically uncon-
trolled diabetes, post-renal transplantation, or just a
history of steroid administration for severe COVID-
19 infection. The use of immunomodulatory drugs
such as tocilizumab also increases the risk of infection.
Mucormycosis can affect the lungs, intestines, open
wounds in the extremities, the face or the brain. The
surge in India is, however, predominantly of rhino-
orbito-cerebral mucormycosis (ROCM), whose spec-
trum ranges from small lesions to destruction of the
eyeball and cavernous sinus thrombosis. It has been
suggested that this increased incidence of ROCM may
be due to increased requirements of oxygen supplemen-
tation in patients with COVID-19, thus leading to a
drying out of the nasopharyngeal mucosa. Diabetes
mellitus is found in 62.3% of ROCM cases in India.3

Corticosteroids, of course, act as immunosuppressants
but also lead to deranged glucose tolerance, thus
doubly contributing to mucormycosis. Furthermore,
recent evidence is that COVID-19 can itself destroy

b-cells of the pancreas, leading to new-onset
hyperglycaemia.4

The successful management of ROCM depends
upon its early identification in patients with risk fac-
tors, and initiation of prompt effective treatment which
may mean a multidisciplinary team approach. Simple
tests for vision, pupil and ocular motility and examin-
ation for sinus tenderness, proptosis, palpebral oedema
and palatal eschars, should become part of routine
physical evaluation of all COVID-19 patients hospita-
lised with moderate to severe infection (especially those
taking systemic corticosteroids, diabetics and those on
prolonged oxygen support). In the initial stages, there
may be features of cellulitis or oedema with blackening
of tissues, later owing to cell death. Features such as
diplopia, visual loss, headache, convulsions, altered
mental status, cranial nerve palsy or gait disturbances
suggest cerebral involvement.

A nasal swab for potassium hydroxide mount and
culture is necessary. Treatment involves the use of lipo-
somal amphotericin B and/or posaconazole together
with endoscopic or open sinus debridement. The mor-
tality rate of ROCM remains high (50% even in hospi-
talised patients),5 particularly in the elderly, where
there is cerebral involvement, and in patients already
admitted to intensive care units.6

Since fungal infections develop during the middle
and later stages of COVID-19 infection, follow-up of
high-risk patients recovering from this infection is also
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important. Immediate attention is called for if peri-
ocular swelling, double vision, unilateral facial or orbi-
tal pain or headache ensue.
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