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Abstract

Introduction: Incidence of mucormycosis was increased during COVID pandemic. Uncontrolled DM, usage of corticosteroids
is an important risk factor for ROCM.

Aims & Objectives: To find Clinical, Epidemiological profile of Covid associated Mucormycosis patients in a Tertiary care
hospital in covid 2" wave surge. To delineate clinical, Epidemiological profile of Covid associated mucormycosis patients.
To identify Causes, Risk factors. To describe symptoms, signs & microbiological features of Covid associated Mucormycosis.

Materials and Methods: A patient proforma was prepared for patients admitted from May to August 2021, collected their
history of Covid symptoms, treatment taken and their biopsy samples were sent to microbiology laboratory, analyzed using
KOH mount and culture on SDA, DRBC agar plates and LPCB results were noted

Results: Out of 101 patients, 75.7%are males, 26.2% are females.71 patients were on steroid treatment of Covid. 45 were
Renovo of DM, 56 were chronic diabetic. 24 patients had visionless, 64 had periorbital edema, 56 had facial pain, 15 had loss
of eyemovements ,14 had hard palate necrosis, each patient having one or more signs. On KOH mount, 55 broad aseptate
hyphae, 8 narrow aseptate hyphae, 3 yeasts. In 7 samples, no fungal elements were seen.28 were KOH positive & culture
negative. On Culture, Rhizopus species was isolated in 43 patients, Aspergillus species were isolated in 8, Candida was isolated
3 patients, Demeticious fungi in 1 patient & “no fungal growth” in 40 patients.

Conclusion: Covid -19 infection increased the risk of mucormycosis. Awareness of symptoms and signs, high clinical suspicion,
prompt diagnosis, and early initiation of medical & surgical intervention are essential for successful outcome.
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1.Introduction

Mucormycosis also called “ZYGOMYCOSIS” because these
fatal diseases are caused by fungi that belongs to class
“Zygomycetes” and Order “Mucorales” The organisms
found from clinical specimens are mainly Rhizopus species
(most common), & Mucor. Others like Rhizomucor, Saksenia,
Cunnighamella etc., are less common [1].

Rhizopus Oryza is most common fungi causing 60% of
cases of Mucormycosis & 90% cases of ROCM. Globally its
prevalence ranges from 0.005 to 1.7 per million population,
but highest (80%) 0.14/1000 population in India when
compared to other developed countries .Although members
of MUCORACEAE are ubiquitous in nature, they are usually

found on dead & decaying matter .Mucormycosis is caused
by inhalation or exposure of fungal spores on mucosa or
disrupted skin respectively. Occurrence of mucormycosis
differs in developing & developed countries. In developed
countries Diabetes mellitus & hematological malignancies
receiving chemotherapy & allogenic stem cell transplants are
the causative factors & in developing countries especially in
India uncontrolled DM & trauma are the main factors [2-7].

Mucormycosis also known as “Black fungus” is actually a
rare infection , surged suddenly during 2" wave of COVID
Pandemic in India .COVID -19 is a novel corona viral
infection was detected firstly during December in the year
2019.Though COVID -19 is a respiratory infection ,it can
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be associated with fungal coinfection .During 2 wave
of COVID pandemic , increased fungal infections, mainly
Rhino orbital mucormycosis(ROCM) had been documented.
Hyperglycemia and ketoacidosis due to use of corticosteroids
during COVID-19 infection increased mucormycosis in them
as they (hyperglycemia & ketoacidosis) are supportive for
fungal growth. Mucormycosis is a life-threatening condition
& has high death rate of 50%. So, Early diagnosis, timely
medical & surgical intervention is necessary [8-12].

In the present study, we have taken 101 samples from
patients of mucormycosis (both ROCM, Pulmonary) admitted
in our Hospital and taken epidemiological factors, clinical
symptoms & undergone KOH, LPCB & conventional culture
on Sabaraud’s dextrose agar (SDA) & Dichloran Rose Bengal
Agar (DRBC).

2. Materials and Methods:
The study was conducted in Gandhi hospital during COVID

pandemic from May 2021 to August 2021.A total no. of 101
patients were taken and analysed their history, demographic
profile, clinical features, associated comorbidities and
treatment were taken. The history was taken with their
concern and ethical clearance was given. A structured patient
proforma was prepared and their history, symptoms related
to COVID, treatment received were collected. These patients
were having clinical symptoms & signs of mucormycosis.
The biopsy taken from orbit, nasal cartilage, sputum samples
were received at microbiology laboratory & were observed
by performing 10% potassium hydroxide & Lactophenol
cotton blue mount. And tissue specimens were inoculated
on SDA & DRBC agar plates and results were noted. Results
were examined and arrayed on Microsoft Excel sheet.

3. Results:

Out of 101 patients, 75 are Males, 26 are Females with male
preponderance. All patients are associated with COVID
except 2 patients (Figure-1).

BMALES=75
#FEMALES=26

Figure 1: Gender Distribution of Patients Affected with Mucormycosis

Out of total, 71 patients were on treatment of steroids for COVID, & 30 patients were not.45 patients were DENOVO diabetic

whereas 56 were Chronic Diabetic (Table-1).

TYPE OF DIABETES

NO.OF PATIENTS

DE NOVO

45

CHRONIC DIABETES

56

Table 1: No. of Patients With De Novo & Chronic Diabetic

Characteristics Characteristics Number of patients
Age Median age group 479
Gender Male ,Female 75 (74.2%)
26(25.7%)
Duration between COVID & mucormycosis | Median days 10days
Comorbid illnesses Diabetes mellitus,Hypertension 93(92%)
Obesity 31(30.6%)
9(8.9%)
Steroid usage in recent COVID-19 Received I/V steroids , 71(70.2%)
broad spectrum antibiotics 91(90%)
Symptoms of mucormycosis Loss of vision 24(23.7%)
Periorbital edema 64(63%)
Facial pain 56(55%)
Loss of eye movements 16(15.8%)
Necrosis of hard palate 14(13.8%)
Type of diabetes de novo DM 45(44.5%)
chronic DM 56(55.4%)
Treatment taken at (for COVID-19) Home isolated 74(73.2%)

Table 2: Demographic Profile, Risk Factors & Clinical Features
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Sample Mean age | Time lag Risk factors Symptoms, signs Study
size b/n Covid &
rock
1 60 years 10 days Chronic diabetes Periorbital cellulitis, Mehta et. al,
Mumbai?®
(Case report)
70 44.5 DM, HTN,Prior Edema of eye, proptosis, ptosis | Ramaswamy et al 18
steroid usage
11 46.8 2-11days Chronic diabetes Proptosis, periorbital swelling, | Saroj Gupte et.al,
(>7 years) ophthalmoplegia, CRAO Bhopal, Indial7
11 73+/-7 12.1+/-4.4 Chronic diabetes, Proptosis, periorbital swelling, | Saroj Gupte et.al,
years days i/v steroids ophthalmoplegia, CRAO Bhopal, India?’
10 53 17 DM, HTN, CKD, Periorbital cellulitis, Bayram
CAD Endophthalmitis et al, Turkey®®
101 479 10days Diabetes, steroid Headache, facial swelling, Arjun et al ®
usage blurred vision
101 479 10days Diabetes, steroid Loss of vision, periorbital Present study
usage edema, necrosis of hard palate

Table 3: Mean Age, Risk Factors & Symptoms, Signs B/N Present Study and Other Previous Studies

In total patients(N=101),24 patients had loss of vision,
64 had periorbital edema ,56 had facial pain ,16 had loss

of vision,14 had necrosis of hard palate with each patient
having one or more symptoms & signs. (Figure-2).

70 4

60

50 A

40 4

30 A

20

10 A

mLOSS OF VISION=24

PERIORBITAL
EDEMA=64

FACIAL PAIN=56

LOSS OF EYE
MOVEMENTS=16

mNECROSIS OF HARD
PALATE=14

Figure 2: Clinical Symptoms & Signs Associated with Mucormycosis Are

Samples were taken and KOH Mount and LPCB mount were
done. On KOH mount, we got 55 broad aseptate hyphae, 8
narrow aseptate hyphae, 3 yeasts. In 7 samples, no fungal

elements were seen.28 were KOH positive & culture negative
(Figure-3,4).
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Figure 3: (A)Rhizopus On LPCB Mount (B)Broad Aseptate hyphae on Koh(C) Septate hyphae on Koh Mount (D) Aspergillus
Fumigatus on Lactophenol Cotton Blue Mount (Aspergillus Flavus On Lactophenol Cotton blue Mount

60
50
BNOFUNGAL ELEMENTS=7
40 YEASTS=3
30 NARROW SEPTATE
HYPHAE=S
BROAD ASEFTATE
20 HYPHAE=55
B EOHPOITIVE,CULTURE
NEGATIVE=28
10
0 -

Figure 4: Koh Mount Findings

All the samples were processed for culture. On culture (SDA
& Draggers) we got 43 Rhizopus species, 8 Asprgillus species
(3 flavus ,3 fumigatus and 2 niger) 3 were Candida, 1 was

Demetecious fungi, 40 were culture negative, 6 were KOH &
culture negative (Figure-5).

50

BRHIZOPUS SPECIES=43

WASPERGILLUS FLAVUS=3

ASPERGILLUS

FUMIGATUS=3

ASPERGILLUS NIGER=2
ECANDIDA=3
EDEMETITIOUS FUNGI=1

NOFUNGAL GROWTH=6

KOH POSITIVE,CULTURE
NEGATIVE=40

Figure 5: conventional culture results

4. Discussion

Several factors are associated with mucormycosis like
Diabetes Mellitus, ketoacidosis ,immunosuppressive therapy
in stem cell transplantation ,hematological malignancies
etc., and there is an alteration in the immune mechanisms
due to decline in CD4 & CD8 cells & conversely increased
IL2R,IL6,IL10 & TNF alpha leading to immunosuppression
in COVID -19 patients following treatment for COVID
.Other factors like free use of broad spectrum antibiotics

which affects natural microbiota of body disturbing innate
immunity .Iron overload in diabetic ketoacidosis is also an
important cause in diabetic patients (including de novo
affected diabetes patients) as iron contributes spread of
infection in the body as it is beneficial for fungal growth.
In our patients ,92% had Diabetes mellitus,30.6% were
hypertensive & 8.9% were Obese. Wide spread use of broad
spectrum antibiotics, steroids & oxygen support may also
increase the susceptibility of patients to mucormycosis[15].
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In our study 90% % & 70.2% of patients received broad
spectrum antibiotics & steroids respectively,54(53 %)
received oxygen inhalation support as a part of COVID-19
treatment.45 patients were attacked by diabetes after
steroid treatment & 56 patients were chronic [13-15].

The fungi can also be present in the nasal mucosa of a healthy
person as the spores are inhaled. So, the first affected parts
are nasal cavities, causing ROCM, which is m/c type of
mucormycosis. From nasal mucosa, they directly spread to
turbinates, palate, orbit & brain. hyphae are vasoinvasive
and fungal proliferation can cause ischaemic necrosis. And
WBC have low efficacy to fight with fungal hyphae, so they
profilerate easily. In a normal person, spores are usually
eliminated by phagocytes unlike in immunocompromised
persons where spores are transformed to hyphae. Risk
factors associated with mucormycosis are chronic diabetes
and corticosteroids usage respectively which correlates with
many of the studies. In the present study, the mean age group
is 47.9 correlating with Saroj Gupte et al, Bhopal whose
mean age group is 46.8. The mean age group of study of
Ramaswamy et al whose mean age group is 44.5. In our study,
time lag between COVID -19 & ROCM is 10days correlating
with Mehta et al (10days) and Saroj Gupte et al (2-11days).
Males are affected more than females correlating with Sen et
al [13-20].

Risk factors for mucormycosis for Post covid patients
are Diabetes mellitus & usage of steroids. Studies done
by Ramaswamy et al, Bayram et al & Sen et al also stated
the same. Early diagnosis, control of systemic associated
factors like DM, DKA & aptly initiating systemic, retrobulbar
antifungal therapy , retrobulbar injection of Amphotericin
- B in patients with deep ocular infection and surgical
debridement of involved maxillofacial organs like paranasal
sinuses can improve patient outcome& reduce morbidity
and mortality .1ml of Retrobulbar injection of amphotericin
B (1ml=3.5mg) is to be given. Liposomal amphotericin - B
is the first choice (DOC)of antifungal drug to be used in
mucormycosis patients. Mechanically it destroys fungal
cell wall and to be prescribed in higher doses (5- 10mg/
kg). Amphotericin with liposomal formulation reduces
nephrotoxicity. Combination therapy is recommended as it
reduces mortality Follow up and maintenance therapy is to
be given with liposomal amphotericin B for several weeks
depending upon the patient response. Posaconazole is
step down treatment Along with these medical treatments
surgical debridement of organs is highly recommended as
blood vessels are occluded and drugs cannot reach deep
into the tissues. Surgical excision is done to remove necrotic
tissue till perfused tissue has appeared. This procedure is
repeated until improvement comes. Orbital exenteration
may be unavoidable [13-25].

5. Conclusion

COVID -19 infection increased the risk of Mucormycosis.
Corticosteroids and Diabetes mellitus are the most important
predisposing factors in the development of COVID-19-
associated ROCM.

Awareness of red flag symptoms and signs, high clinical
suspicion, prompt diagnosis, and early initiation of treatment
with Amphotericin B, aggressive surgical debridement of the
PNS, and orbital exenteration, where indicated, are essential
for successful outcome.
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