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ABSTRACT

Aim: There are increasing cases of rhino-orbital mucormycosis in patients who found positive for corona virus  
(COVID-19). Diabetes Mellitus (DM) is main risk factor for both COVID-19 and mucormycosis. We aim to find out  
ocular manifestation of mucormycosis in post COVID patients.

Material and methods: we conducted a study in 110 patients at Dr. S.N. medical college, Jodhpur, Rajasthan. We  
selected all the details of case reports/series of patients with mucormycosis and COVID-19 who came to OPD during  
COVID pandemic with chief complain of upper respiratory tract infection like fever, cold, cough. Then, we analyzed  
the patients according to associated co-morbidities, location of mucormycosis, use of steroids and ocular complaints  
of mucormycosis.

Results: we selected 110 patients for the study who found positive for COVID-19 at any time during or before the  
study. In this study 82 patients (74.54%) were males and 28 were females, both in patients who were active for  
COVID-19 64 patients (58%) and recovered 46 patients (42%). Pre-existing DM was present in 81 patients  
(73.63%); Diabetic Ketoacidosis (DKA) was present in 15 patients (13.63%). History of corticosteroid uses for  
COVID-19 treatment was present in 78 patients (70.90%); history of remdesivir for COVID-19 treatment was  
present in 12 patients (29.10%). History of no steroid was present in 20 patients. Most common sign found is ptosis  
in 60 patients (54.54%), total ophthalmoplagia in 58 patients (52.72%), proptosis in 58 patients (52.72%), periocular  
edema in 57 patients (51.81%), periocular tenderness in 57 patients (51.81%), decreased vision noted in 15 patients  
(13.63%), in which complete loss of vision in 10 patients (9.09%), central retinal artery occlusion is found in 10 
patients (9.09%), disc pallor is found in 10 patients (9.09%).

Conclusion: Diabetes is important risk factor both COVID-19 and mucormyosis.
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INTRODUCTION

COVID-19 infection began in India around March 2021 and rapidly spread; reaching a peak around may 2021 [1]. 
COVID-19 associated Rhino-Orbital Cerebral Mucormycosis (CA-ROCM) cases recognized during the first wave of 
COVID-19. Whose patients reported mucormycosis, having COVID-19 positive history in mostly patients? [2].

CA-ROCM has a worldwide distribution. In this study we recruit all 110 patients from Dr. S.N. medical college 
attached COVID-19 dedicated hospital Mathura Das Mathur Hospital, Jodhpur.

The primary reason which facilitates the growth of mucorales spores in people with COVID-19 is an ideal 
environment of low oxygen (hypoxia), high glucose (diabetes, new onset hyperglycemia, steroid induced 
hyperglycemia), acidic medium (metabolic acidosis, Diabetic Ketoacidosis (DKA), increased ferritin level in blood 
and decreased phagocytic activity of White Blood Cells (WBC) due to immunosuppression (SARS-CoV-2 mediated, 
steroid mediated or background co-morbidities) with several other risk factor including prolonged hospitalization 
with or without mechanical ventilators.

Mucormycosis is an angioinvasive disease caused by mold fungi of genus Rhizopus, Mucor, Rhizomucor, Absidia 
and Cunninghamella of order mucorales, class zygomycetes [3]. The Rhizopus oryzae is most common type and 
responsible for about 60% cases of mucormycosis cases in humans and about 90% of Rhino Orbital Cerebral 
(ROCM) form [4].

During the COVID-19 pandemic where corticosteroid used as a treatment of COVID-19 there cases of 
mucormycosis increased because of decreased immunity. Intracranial involvement of mucormycosis increased the 
fatality rates.

A preliminary study was designed to document clinical along with microbiological, pathological, radiological 
features and possible risk factor triggering the COVID-19 associated ROCM and to formulate guidelines for 
prevention of the disease.

MATERIALAS AND METHODS

A cross sectional study conducted at Dr. S.N. medical college, Jodhpur, Rajasthan attached hospital Mathura Das 
Mathur Hospital. We selected 110 patients who are admitted or discharged and found positive for COVID-19 by 
RTPCR at any time during or before the study. Detailed history of patients was obtained by hospital data and files. 
Written and informed consent was taken from all the patients. A detailed data collection sheet was formulated for the 
information collection from the hospital records based on demographic profile, vaccination status, date of 
COVID-19 diagnosis, date of onset of symptoms of CA-ROCM, clinical features of ROCM, associated co-
morbidities, glycosylated Hemoglobin (HbA1c) status, treatment received for COVID-19, nasal endoscopic findings, 
microbiological, pathological, radiological details, medical treatment initiated for ROCM, surgical planning or 
execution.

Details of recent or past COVID-19 symptoms and findings were collected from the available documents of patients 
in hospital records. The diagnosis of COVID-19 was based on positive Reverse Transcriptase Polymerase Chain 
Reaction (RTPCR) reports or rapid antigen report of naso-oropharyngeal swab. Patients recovered from COVID-19 
infection three month ago and currently RTPCR negative for SARS-CoV-2 were termed as recent COVID-19 the 
time limit of three months was taken as per widely accepted definition of post-acute COVID-19 syndrome [5]. 
Active COVID-19 cases were defined who were found positive by RTPCR during the study. Severity of COVID-19 
was based on the prescribed Indian government guidelines [6]. Mild cases of COVID-19 were managed by home 
isolation with symptomatic treatment. Patients with moderate to severe were hospitalized and managed with oxygen 
therapy, anticoagulation, awake positioning, Intravenous (IV) methylprednisolone 0.5 to 1 mg/kg or IV 
dexamethasone 0.5-2 mg/kg according to severity of COVID-19. If the symptoms were improved then it switched to 
oral route. Antibiotics were prescribed only if the suspicion of bacterial infection.

Statistical analysis: Collected data was fed into Microsoft excel sheet and statistical analysis was done using IBM 
SPSS 22 software.
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RESULTS

We included 110 patients of mucormycosis during COVID-19 pandemic. The demographic profile and risk factor of
Figure 1 ROCM are given in Table 1. The mean age of patients was 50 years, ranging from 30-85 years. In study 82
patients were male and 28 were females.

In 110 cases 64 patients (58%) has now active COVID-19 and 46 patients (42%) has recovered from COVID-19.
From 110 cases, 81 patients (73.63%) has pre-existing diabetes mellitus. 15 patients (13.63%) has Diabetic
Ketoacidosis (DKA). 78 patients (70.90%) has history of corticosteroid given as a treatment of COVID-19. 12
patients (29.10%) given remdesivir as a treatment of COVID-19. 91 patients (82.72%) were nose and sinus
involvement, rhino-orbital involvement in 80 patients (72.72%).

Facial pain was the commonest and earliest symptom of ROCM patients which is present in 40 patients (36.36%).
Then facial swelling in 23 patients (20.90%), decreased vision noted in 15 cases (13.63%), black stained nasal
discharge in 10 patients (9.09%), ptosis noted in 5 patients (4.54%) (Table 2).

Most common sign found is ptosis in 60 patients (54.54%), total ophthalmoplagia in 58 patients (52.72%), proptosis
in 58 patients (52.72%), periocular edema in 57 patients (51.81%), periocular tenderness in 57 patients (51.81%),
decreased vision noted in 15 patients (13.63%), in which complete loss of vision in 10 patients (9.09%), central
retinal artery occlusion is found in 10 patients (9.09%), disc pallor is found in 10 patients (9.09%) (Table 3).

All the patients were treated with Amphotericin B liposomal IV 5 mg/kg/day. In 10 patients Functional Endoscopic
Sinus Surgery (FESS) is done combined with maxillectomy and orbital exenteration. Transcutaneous retro bulbar
amphotericin B injection (1 ml of 3.5mg/ml) daily for 3 days was given in about 25 eyes with stage 3 ROCM
patients.

Figure 1 Black discolouration of skin and complete ptosis of left eye in a case of mucormycosis. 

Table 1 Demographic picture and risk factor of ROCM.

Risk factor Number of cases Percentage (n=110)

Age 30-85 years -

Gender

Male 82 74.54%
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Female 28 25.45%

Covid vaccination status

No dose 90 81.81%

First dose 20 18.18%

Severity of COVID infection 

Mild 40 36.36%

Moderate 50 45.45%

Severe 20 18.18%

Oxygen status

Given 72 65.45%

Not given 38 34.54%

Steroid history 78 70.90%

No 20 18.18%

Oral 20 18.18%

IV 38 34.54%

Remdesivir given 12 10.90%

Diabetes history

Pre-existing 81 73.63%

DKA 15 13.63%

Duration of diabetes >5 years

HbA1c 6.9

Other co-morbidities

Hypertension 20 18.18%

Coronary artery disease 10 9.09%

Thyroid disease 6 5.45%

Chronic kidney disease 3 2.72%

Table 2 Clinical features of ROCM patients.

First symptom of ROCM Number of cases Percentage (n=110)

Facial pain 40 36.36%

Facial swelling 23 20.90%
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Decreased vision 15 13.63%

Black stained nasal discharge 10 9.09%

Diplopia 5 4.54%

Facial numbness 2 1.81%

Ptosis 5 4.54%

Table 3 Ocular sign and symptoms related to mucormycosis at presentation.

Sign and Symptoms Number of cases Percentage (n=110)

Ptosis 60 54.54%

Total opthalmoplgia 58 52.72%

Proptosis 58 52.72%

Periocular edema 57 51.81%

Periocular tenderness 57 51.81%

Decreased vision 15 13.63%

Complete loss of vision 10 9.09%

Cental retinal artery occlusion 10 9.09%

Disc pallor 10 9.09%

Disc edema 9 8.18%

Eyelids black discolouration 10 9.09%

Facial palsy 5 4.54%

Exenteration done 10 9.09%

DISCUSSION

Mucormycosis is known to be associated with malignant hematological disease, severe neutropenia, uncontrolled
diabetic mellitus, prolonged use of steroid, major trauma, IV drug abuse, iron overload. It has been noted that cases
of mucormycosis increases in diabetic mellitus patients, use of immunosuppressive therapy, ICU stay for long time,
use of mechanical ventilators. In another study the median age of ROCM patients noted 44.5, 51.9, 52 years with
male predilection of 60%, 71%, 66% respectively [7,8].

Airway epithelial damage of COVID-19 due to oxygen delivery devices, prolonged use of humidifiers without
cleaning, use of industrial oxygen, multiple swab tests have been noted to facilitates the growth of fungi in lung
tissues [9-11].

So that, the mutant COVID-19 variant in presence of glycemic dysregulation predisposes the development of
ROCM.
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CONCLUSION

Introduction of red flag sign of ROCM in the national guidelines for COVID management facilitates early diagnosis 
so that can prevent the mortality. Diabetes is important risk factor both both COVID-19 and mucormyosis.
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