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A B S T R A C T

Objective: The main objective of the study is to estimate determine the patient demographics,
comorbidities, and medications used to treat COVID-19, presenting symptoms and signs, and the outcome
of management of COVID-19-associated rhino-orbital-cerebral mucormycosis (ROCM).
Materials and Methods: A descriptive cross-sectional study was conducted among 50 patients admitted
and suspected with Mucormycosis in 3 months duration from May 21 to July 21 Covid pandemic at a
tertiary hospital in Villupuram. Written informed consentwas taken from patients or nearest of kin. This
study was approved by Institutional Ethical Committee of Villupuram.
Results: 84% patients among suspected mucormycosis were found to be diabetic, with 70% being males
and 61.9% had covid history either covid positive or post covid status. About 60% of suspected mucor cases
had h/o oxygen treatment and almost 44% had h/o steroid treatment for their covid treatment. Clinically
40% had extraocular muscle involvement in the form of restricted eye movement to total ophthalmoplegia
and mortality was ranging from 37.5-57.14%. Those with proper glycemic control and initiation of
treatment at appropriate time with endoscopic sinus debridement and antifungal therapy showed better
recovery.
Conclusion: The study reveals that COVID-19 associated Mucormycosis has risen dramatically due to
interplay of uncontrolled diabetes and in-appropriate corticosteroid use leading to pathogenic invasion and
adverse outcomes. The infection has caused high morbidity and mortality among covid positive than post
covid patients. It could be minimized by strict diabetic control under appropriate insulin dosage, wise use of
steroids/oxygen and timely intervention based on clinical evaluation rather than waiting for investigations
could minimize the complications from the infection and shorten the hospital stay.
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1. Introduction

Mucormycosis is an opportunistic devastating fungal
infection caused by filamentous fungi belonging to Order
Mucorales and Class Mucormycetes.1,2 It commonly
involves nasal mucosa, sinus, orbit and brain and is
acquired from inhalation of spores through nasal route.
Being an Angioinvasive fungus it causes occlusion of
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blood vessels and result in tissue necrosis. Corona virus
disease 19 was established as pandemic by WHO in
2019.3,4 Recently it led to the emergence of Mucormycosis,
declared as a notifiable disease.4,5 It commonly affects
diabetics, immunocompromised and malignancy patients
but its prevalence increased during covid pandemic due
to various factors.2 Since there has been an exponential
increase of ROCM along with the soaring second wave
of COVID-19, this study was done with the aim to
determine the patient demographics and population at risk,
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presenting symptoms and signs, the role of comorbidities
and medications used to treat COVID-19, and the outcomes
of management in our tertiary care hospital.

The diagnosis of COVID-19 was based on reverse
transcription polymerase chain reaction (RT-PCR) test
on nasopharyngeal or oropharyngeal swabs, or computed
tomography (CT) chest scores in the absence of a positive
RT-PCR test in a clinically symptomatic case. A patient with
symptoms and signs of ROCM, in the clinical setting of
concurrent or recently treated COVID-19, was considered
as possible ROCM.

2. Discussion

Gail et al6 study concluded that mucormycosis occurs
primarily among poorly controlled diabetics in developing
countries with 30-50% mortality which corelates with our
study with high mortality of 37.5% to 57.14%.7

In a multi centered study conducted by A Patel8,9

among 465 patients, ROCM was the common form
of mucormycosis and 73.5% were diabetics which is
comparable to our study with 84% diabetics.7

Ge Song et al10 study stated that fungal co infections
are associated with global COVID-19 pandemic especially
among immunocompromised which is in accordance with
our study where mucormycosis is suspected more among
the COVID-19 patients admitted in pandemic.

Sen et al11 and Arjun et al12 studies concluded that
Diabetes mellitus was a common risk factor for all patients,
most patients had requirement of supplemental oxygen and
received corticosteroids as a part of COVID-19 treatment.

The findings of the analysis are as follows:
Data collected regarding patients age, covid status,

diabetic status, h/o steroid and oxygen therapy, staging at
presentation, radiological and clinical manifestation along
with vaccination status among the 50 suspected Mucor cases
were studied. Among them 42 were found to be diabetics (2
new onset DM – 1 post covid and 1 covid positive) and 8
were non diabetics with 70% being males.

Table 1:
Parameter Mean ± SD Median Minimum Maximum
Age 51.68 ±

11.17
53 30 80

Table 2: Demographic details

Age Male Female
30-40 8 1
41-50 6 6
51-60 17 5
>60 4 3
Total 35(70%) 15(30%)

Among 42(84%) diabetic patients, 14(33%) were covid
positive, 12(28.5%) were post covid, 16(38.1%) were
covid negative. Within 14 covid positive, 13(92.8%) had
steroid treatment, 9(64.2%) had oxygen therapy, only
7.14% vaccinated while mortality was 57.14%. Of 71.4%
microbiologically tested covid positive- only 20% KOH
and 10% culture tested positive for Mucor. Only 14.2%
underwent CT scan (could not be shifted as many were
under oxygen therapy) and they had both sinus and orbital
involvement. Clinically 28.5% had mild symptoms like
lid edema or conjunctival chemosis, 71.4% had muscle
involvement with restricted extra ocular movements or
ophthalmoplegia, 50% had vision affected ranging from
<2/60 to PL−, 42.8% patients were in Stage 3c at the time
of presentation.

Table 3: Clinical presentation

Features Covid
Positive

Covid
Negative

Post
Covid

Mild Symptoms 28.50% 31.25% 25%
Muscle
Involvement

71.40% 43.75% 25%

Only Ptosis 0% 0% 17%
Eschar 0% 25% 8.33%
Palatal Ulcer 0% 0% 16.66%
Normal Anterior
Segment

0% 25% 25%

Fig. 1:

Within 16 covid negative patients, 6(37.5%) had
steroid history, 6(37.5%) had oxygen therapy, none were
vaccinated and mortality was 37.5%. Among the only
50% microbiologically tested patients - 62.5% KOH and
12.5% culture tested positive for Mucor. On CT/MRI-66.6%
had sinus/orbital extension; Clinically-25% normal, 31.25%
had mild symptoms, 43.75% had extra ocular muscle
involvement; 6.25% had vision affected while31.25%
patients were in Stage 3a, 3b, 3c each at the time of
presentation.

Among 12 post covid patients, 5(42.6%) had steroid
history, 10(83.3%) had oxygen therapy, none were
vaccinated and mortality was 8.33%; Among 83.33%
microbiologically tested suspected cases, 70% KOH and
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Fig. 2:

Fig. 3:

40% culture tested positive for fungal growth.58.3%
underwent functional endoscopic sinus surgery FESS of
which 71.4% HPE samples were positive for fungus; of
those who had taken CT/MRI- 50% had sinus involvement
and 50% had orbital extension each; clinically 25% patients
were normal, 25% had mild symptoms, only 25% had
muscle involvement in the form for restricted extra ocular
movements or ophthalmoplegia while 16.6% had palatal
ulcer.

Table 4: Staging at presentation

Staging Covid
Positive

Covid Negative Post Covid

1a 0% 6.25% 0%
2c 0% 0% 8.33%
2d 0% 0% 16.66%
3a 21.40% 31.25% 16.66%
3b 28.50% 31.25% 58.33%
3c 42.85% 31.25% 0%
3d 7.14% 0% 0%

Functional Endoscopic Sinus Surgery with debridement
was done for all possible patients. Antifungal treatment with
IV Amphotericin /Posaconazole13 was given under renal
monitoring for only 23.8% because of variable availability
of drug and 3 doses of Transcutaneous Retrobulbar
Amphotericin B, TRAMB13 was given for necessary
patients under precautions. Proper glycemic control was
attained with appropriate insulin dosage and Monitoring of
sugars, and other supportive measures were given to all the
patients.

Among the 8 non diabetics, 1(12.5%) was covid positive,
4(50%) were covid negative and 3(37.5%) were post covid.
Covid positive patient had steroid history and presented in
stage 3a while among covid negative none had oxygen or
steroid history and each presented in stage 3a,3b,3c and
3d and among post covid 33.33% had steroid and oxygen
history and 33.33% presented in stage 2c,2b and 3a each.

3. Conclusion

The study reveals that Covid 19 has caused an alarming
increase in opportunistic Mucormycosis infection among
diabetic patients. The infection caused high morbidity and
mortality among covid positive than post covid patients.
It could be minimized by strict diabetic control with
appropriate insulin dosage, wise use of steroids/oxygen and
timely intervention based on clinical evaluation rather than
waiting for investigations could minimize the complications
from the infection and shorten the hospital stay.
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