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ABSTRACT

Mucormycosis infection is caused by a group of filamentous molds belonging to the order Mucorales. Source of
infection maybe inhalation of spores, contaminated food or inoculation into cut skin or open wounds. In developed
countries, mucormycosis occurs primarily in severely immunocompromised hosts (e.g. those with hematological
malignancies, organ transplantation, neutropenia, autoimmune disorders or other impairments in immunity). More
than 100 cases of mucormycosis in people with COVID-19 have been reported, of which 4 of 5 cases were from India
and others from the rest of the world. COVID-19 being an immunocompromising condition and steroids being an
important part of therapy led to increasing number of cases of rhino-orbital mucormycosis. Our aim is study ocular
presentation of the disease amidst COVID-19 peatk.

Materials and methods: COVID-19 patients (primary and referral) of rhino-orbital mucormycosis reaching a
tertiary health care institute of Ahmedabad were diagnosed via clinical microbiological and radiological tests and
evaluated. Vision, ocular movements and slit lamp bio-microscopy of conscious ambulatory patients, bed side
examination of critical patients and detailed retinal evaluation of all the patients was done. Systemic comorbidities
were noted and diabetic profile was done.

Results and conclusions: Following findings were noted: Lid edema (n=30, 100%,), profound vision loss (n=21,
73.33%), ophthalmoplegia (n=26, 86.67%), arterial occlusion (n=16, 60%), Ptosis (n=16, 60%), chemosis (=16,
60%), proptosis (n=16, 60%), Congestion (n=9, 33.33%). Thus, these are the signs to look out for in patients
admitted for COVID-19 disease.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) has been associated with a wide range of opportunistic bacterial and fungal infections [1-3]. Recently, rising
mucormycosis cases in people with COVID-19 have been increasingly reported world-wide, mainly from India. The
primary reason that appears to be facilitating mucorales spores to germinate in people with COVID-19 is an ideal
environment of hypoxia, high glucose (diabetes, new-onset hyperglycemia, steroid induced hyperglycemia), acidic
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medium (metabolic acidosis, Diabetic Ketoacidosis (DKA), high iron levels (increased ferritins) and decreased
phagocytic activity of White Blood Cells (WBC) due to immunosuppression (SARS-CoV-2 mediated, steroid
mediated or background comorbidities) coupled with several other shared risk factors including prolonged
hospitalization with or without mechanical ventilators [4].

Etiopathology: Mucormycosis is a rare but fatal fungal infection that usually affects patients with altered immunity.
Mucormycosis is an angioinvasive disease caused by mold fungi of the genus Rhizopus, Mucor, Rhizomucor,
Cunninghamella and Absidia of order: Mucorales, class: Zygomycetes [5]. The Rhizopus oryzae is most common
type and responsible for nearly 60% of mucormycosis cases in humans and also accounts for 90% of the Rhino
Orbital Cerebral (ROCM) form [6]. Mode of contamination occurs through the inhalation of fungal spores.

Globally, prevalence is nearly 80 times higher (0.14 per 1000) in India compared to developed countries, in a recent
estimate of year 2019-2020 [7-9]. In other words, India has highest cases of the mucormycosis in the world. Long
term use of corticosteroids has often been associated with several opportunistic fungal infections including
aspergillosis and mucormycosis, even a short course of corticosteroids has recently been reported to link with
mucormycosis especially in people with DM. A cumulative prednisone dose of greater than 600 mg or a total methyl
prednisone dose of 2 g-7 g given during the month before, predisposes immunocompromised people to
mucormycosis [10]. There are few case reports of mucormycosis resulting from even a short course (5-14 days) of
steroid therapy, especially in people with DM [11]. Surprisingly, 46% of the patients had received corticosteroids
within the month before the diagnosis of mucormycosis in the European confederation of medical mycology study
[12].

These observations tempted us to study the recent presentations of rhino-orbital mucormycosis amidst COVID-19
pandemic.

MATERIALS AND METHODS
Ethical review: Applied for ethical review board at NHL municipal medical college Ahmedabad.
Place and duration of study: SVP municipal hospital and CH Nagri eye hospital, Ahmedabad (1 month).
Sample size: 30
Study design: Observational cross sectional study

Methodology: Oral consent of RTPCR positive for COVID-19 patients or their relatives who presented to the eye
clinic as well as the ones admitted for treatment in other medical disciplines that were diagnosed on clinical
suspicion and confirmed by CT scan of orbit and endonasal swab culture for rhino-orbital mucormycosis were taken
and their reports were analysed. Those who tested negative were excluded. A sample size of 30 patients was
achieved whose demographic details were noted. History of ocular and other systemic complaints were noted.
History of systemic illness including diabetes mellitus was asked and Hyperglycemic index (HbA1C) value was
tested. Detail history about the COVID-19 infection and treatment taken was noted. Vision, ocular movements and
slit lamp bio-microscopy of conscious ambulatory patients, bed side examination of critical patients and detailed
retinal evaluation of all the patients was done.

Inclusion criteria: All patients visiting tertiary medical care tested RTPCR positive for COVID-19 in year 2021 and
diagnosed with rhino-orbital mucormycosis via radiological or by microbiological methods giving consent were
included in the study.

Exclusion criteria: All patients who tested negative via radiological or by microbiological methods for
mucormycosis or were RTPCR negative for COVID-19 were excluded from the study.

RESULTS

Following findings were noted (Figures 1 and 2).
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Figure 1 Percentage distribution of various signs among study group.
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Figure 2 Diabetic profile of the patients.

* Bed side referral patients were more than OPD.
*  75% patients were more than 50 years of age and were males.
* 16 patients who had an aggravated disease course had poor glycemic control.

DISCUSSION

Lid edema, ophthalmoplegia and profound vision loss (Up to hand movement and perception of light) were the most
common signs in majority of the subjects. OPD patients were less than referral which may suggest debilitating
nature of the disease. Old age and male gender might be a non-modifiable risk factor. Dr. Salomon reported a case to
warn of the possibility of COVID-19 as a trigger of diabetic ketoacidosis which could predispose an invasive fungal
infection or another high risk disease in 2021, our study had similar observation [13]. Dr Muthukrishnan noted a
case of retinal artery occlusions and orbital apex syndrome can occur in the patients suffering from mucormycosis in
immunocompetent patient while we observed its increased incidence in COVID infected patients [14]. As noted by
Dr Lahane, presence of diabetes or altered glycemic profile increases the risk [15]. Our study also had a similar
observation. Whereas other studies showed a male preponderance our study had one fourth of its sample as females.

CONCLUSION

We concluded that rhino-orbital mucormycosis has lid-edema, profound vision loss and ophthalmoplegia when it
occurs in COVID-19 patients. Awareness about diagnosis by these signs should be spread in all medical disciplines
to reduce the time in ophthalmic referral and intervention.

LIMITATIONS

* Small sample size due to COVID-19 restrictions.
* Long term follow-up of the patient not possible.
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