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ABSTRACT

Background: Cases of mucormycosis in people with COVID-19 have been increasingly reported world-wide,
particular from India. Globally, the prevalence varied from 0.005 to 1.7 per million population. The aim of the study
was to determine the effect of mucormycosis in COVID-19 patients.

Methods: A retrospective study was conducted on 30 patients with biopsy-proven mucormycosis with RT-PCR-
confirmed COVID-19 from May 21 to April 2022. Clinical and paraclinical data including demography, underlying
diseases, clinical features, corticosteroid use, sites of infection, co-infections, the time between COVID-19 and
mucormycosis, clinical management were recorded.

Results: Data from a total of 30 patients post covid mucormycosis was analyzed. The majority of patients were male
70%, age group 30-55 years and were immunocompromised. All of them were diabetic. 80% patients had severe
COVID-19 illness. 20% had mild-moderate infection. The average interval between COVID-19 infection and
mucormycosis was 15-35 days. The most common was rhinorbital cerebral infection followed by pulmonary
involvement. 2 patients had cutaneous mucormycosis. Systemic antifungals were used in all the patients. 12 out of 20
patients with rhinorbital cerebral mucormycosis underwent reconstructive surgery. Debridement was done in 2
patients with mucormycosis.

Conclusions: Our study concludes that CAM (COVID-19 associated mucormycosis) is associated with high mortality
and morbidity. Systemic steroids are helpful in people with severe COVID-19 infection but they can also predispose
them to secondary fungal diseases. Timely diagnosis and management are challenging but can be helpful if there is an
early diagnosis of infection and control of comorbid conditions.

Keywords: CAM, Mucormycosis, Rhino-orbital mucormycosis

INTRODUCTION

Many opportunistic bacterial and fungal infections are
seen in patients with severe acute respiratory syndrome
caused by coronavirus 2 (SARS-CoV-2).! The most
common are aspergillus and candida.! Cases of
mucormycosis in people with COVID-19 have been
increasing worldwide, in particular from India. The
prevalence of mucormycosis varied from 0.005 to 1.7 per

million population, while its prevalence is nearly 80
times higher (0.14 per 1000) in India compared to
developed countries, in a recent estimate of the year
2019-2020.2* Government of India made mucormycosis
a notifiable disease in May 2021 in several states.

Mucormyecosis is an uncommon but fatal fungal infection
that usually affects patients with altered immunity and is
caused by mold fungi of the genus Rhizopus Class-
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zygomycetes.> Mucormycosis is not a contagious disease.
It affects people with diabetes especially diabetic
ketoacidosis, neutropenia (a type of white blood cells),
long-term systemic corticosteroid use, solid organ
transplantation and iron overload. The risk is high for
people living with HIV, and those using
immunomodulating drugs, including the anti-fungal
voriconazole in some high-risk groups.®

The symptoms of mucormycosis depend on where in the
body the fungus is growing. The most common symptom
is a sinus infection (sinusitis) which is accompanied by
nasal congestion, nasal discharge, and sinus pain. Other
symptoms include conjunctival injection or chemosis,
loosening of teeth/discoloration of palate/gangrenous
inferior turbinates, fever and headache may also occur.
Worsening of respiratory symptoms, hemoptysis, chest
pain, alteration of consciousness. Skin lesion that
resembles blisters or ulcers are also seen. The infected
area may turn black, or swelling around a wound.”

A case of mucormycosis was diagnosed by identification
of mucorales by culture, polymerase chain reaction or
histopathology, in a patient with a clinical diagnosis of
invasive mucormycosis.® Although, diagnosis is very
challenging and the following investigations are used
NCCT PNS (to see bony erosion), HRCT chest (>10
nodules, reverse halo sign, CT bronchus sign, etc.), and
CT angiography, MRI brain for better delineation of CNS
involvement, KOH staining and  microscopy,
histopathology of debrided tissue and culture, MALDI-
TOF if available, presence of Ribbon like aseptate
hyphae 5-15 p that branch at right angles.®

Initiation of treatment timely reduces mortality. A
multidisciplinary team approach is required. Treatment of
mucormycosis involves the combination of surgical
debridement and antifungal therapy. Treatment of choice
is liposomal amphotericin B in an initial dose of 5 mg/kg
body weight (10 mg/kg body weight in case of CNS
involvement).’® It has to be continued till a favorable
response is achieved and the disease is stabilized which
may take several weeks following which step down to
oral posaconazole (300 mg delayed-release tablets twice a
day for 1 day followed by 300 mg daily) or
Isavuconazole (200 mg 1 tablet 3 times daily for 2 days
followed by 200 mg daily) can be done. Conventional
amphotericin B (deoxycholate) in the dose of 1-1.5
mg/kg may be used if the liposomal form is not available
and renal functions and serum electrolytes are within
normal limits.*

Aim of the study was to study the outcome of COVID-19
associated mucormycosis.

METHODS
A retrospective study was conducted on 30 patients came

to Dayanand Medical College and hospital Ludhiana,
Punjab, from May 2021 to May 2022. Total 30 patients

with  biopsy-proven mucormycosis and RT-PCR-
confirmed COVID-19 were taken into the study. Written
and informed consent was obtained from the patients.
Clinical and paraclinical data including demographics,
underlying diseases, clinical features, corticosteroid use,
sites of infection (rhino-orbital, pulmonary, CNS), co-
infections, the time between COVID-19 and
mucormycosis, clinical management (systemic antifungal
therapy and surgical procedures) and outcomes (overall
response, survival, causes of death) were collected.

Inclusion criteria

Angio-invasive mucormycosis should be confirmed on
histopathological examination using GMS, and PAS
staining, confirmed case of COVID-19 by RTPCR. The
interval between two infections should not be more than
3 months.

Exclusion criteria

Only rapid antigen positive cases, RT-PCR negative
cases were excluded.

All the patients were subjected to CT scan orbit, PNS and
lungs, and MRI to know the location and extension of
mucormycosis, and appropriate treatment was given
medical and surgical.

Statistical analysis was done by using chi square test. The
Ethical committee of DMCH approved this study.

RESULTS

Data from a total of 30 patients post covid mucormycosis
was analyzed. The Mean age of the patients was
45.17+7.697 (Table 1). The majority of patients were
male (n=21) 70%. All of them were diabetic and the
majority of them were immunocompromised (n=11),
30%.

Table 1: Demographic data of the patients in the

study.
N Mean SD
Age (years) 30 45.17 7.697
Gender N %
Male 21 70
Female 9 30

Primary outcome

Out of 30 patients in the study, 80% (n=24) patients had
severe COVID-19 illness. 20% (n=6) had the mild-
moderate infection (Table 2).

The average interval between COVID-19 infection and
mucormycosis was 15-35 days (Table 3).
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Table 2: Primary outcome of patients with COVID-19
associated mucormycosis (n=30).

Severity of infection No. of cases Percentage
Mild 1 3.3
Moderate 5 16.7
Severe 24 80.0

Table 3: Time interval between COVID-19 infection
and mucormycosis.

Time interval between N Mean SD
COVID-19 infections
and mucormycosis 30 21.93 6.308

Secondary outcome

Patients with CAM had the most common rhinorbital
cerebral infection 60% (n=18). Pulmonary involvement
was reported in 30% (N=9) of patients. 2 patients had
cutaneous mucormycosis (1 post abdominal hysterectomy
wound, 1 post vaginal delivery episiotomy wound). 1
patient had disseminated mucormyecosis (thyroid, tracheal
and pulmonary). All of them received corticosteroids.
Systemic  antifungal  agents = amphotericin B,
posaconazole, and isavuconazole were used in all the
patients. 12 out of 20 patients with rhinorbital cerebral
mucormycosis  underwent  reconstructive  surgery.
Surgical debridement was done in 3 patients with
mucormycosis (Table 4). 83% of patients required ICU
treatment. Mortality was reported in 5 out of 30 patients.

Table 4: Secondary outcome of patients with COVID-
19 associated mucormycosis.

Site of infection

Rhino-orbital 18 60.0
Pulmonary 9 30.0
Cutaneous 2 6.7
Disseminated 1 3.3
Mortality 5 16.7
ICU care 22 73.3
Surgical management 15 50.0
DISCUSSION

In this review, we describe 30 cases of COVID-19-
associated mucormycosis and we observed that
Mucormycosis was predominantly seen in males. (70%)
In a systematic review on COVID-19 associated
mucormycosis by Kumar et al, the majority were males.!
In our study, the most common age group was of 30-55
years. which is similar to a study done by Hoenig et al.*?
Old age, men, diabetics, and smokers have a higher risk
of developing mucormycosis, which is attributed to the
change in their innate immunity and having more severe
COVID-19 infection, using steroids concurrently.’® The

majority of them had uncontrolled diabetes and systemic
corticosteroid treatment. Diabetic ketoacidosis may
induce ferritin  synthesis.** This is due to a
hyperglycemia-induced inflammatory  state  which
increases the development of COVID-19-associated
mucormycosis.®

In our study majority of patients had severe COVID-19
infection and were associated with mucormycosis. This
was similar to a study done by Jaffar et al, they reported
the triad of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), corticosteroid use, and
uncontrolled diabetes mellitus have been evident for the
significant increase in the incidence of angioinvasive
maxillofacial mucormycosis.'® In this review, the average
time interval between COVID-19 infection and
mucormycosis was 15-35 days. Also, in an updated
systematic review of the literature, on COVID-19-
associated mucormycosis, the median time interval
between COVID-19 diagnosis and the first evidence of
mucormycosis infection or CAM diagnosis was 15
days.t” Usually, the disease is seen during the COVID-19
recovery period, suggesting that multiple factors facilitate
fungal colonization, but patients may overlook the
symptoms as confusing with residual symptoms of
COVID-19 infection and present late to the hospital.

In this study, as described above most common site
reported was rhino-orbital followed by pulmonary
followed 2 cases of cutaneous mucor, and one case of
disseminated mucormycosis. Similar findings were seen
in a study conducted by Hoenigi et al.”> In a study
conducted by Shivaraj et al, similar findings were
observed.’® The link between SARS-CoV-2 and
mucormycosis is the same entry route, namely glucose-
related protein 78, which is required for mucor fungi to
enter nasal and paranasal sinuses. To the best of our
knowledge, there is no such case reported to date. These
two were the rarely reported site of cutaneous
mucormycosis during the pandemic. Although a rare case
also reported by Tambe et al, cutaneous mucormycosis of
the axilla with severe COVID-19 pneumonia.*® Horiguchi
et al reported a fatal case report of disseminated
mucormycosis to diagnose on autopsy.?’ To the best of
our knowledge, our case was the rare case that survived
disseminated mucormycosis after receiving combination
antifungal  treatment with surgical debridement.
Limitation of this study was small sample size.

CONCLUSION

Our study concludes that CAM (COVID-19 associated
mucormycosis) is associated with high mortality and
morbidity. Systemic steroids are helpful in people with
severe COVID-19 infection but they can also predispose
them to secondary fungal disease. Diabetes is the most
common risk factor for secondary fungal infection.
Timely diagnosis and management are challenging in
developing countries like India but a careful management
plan can be helpful if there is an early diagnosis of
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infection and control of comorbid conditions. All efforts
should be done to maintain optimal glucose control and
only judicious use of corticosteroids, antibiotics, and
antifungals in patients with COVID-19.
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