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ABSTRACT

Background: Coronavirus disease 2019 (Covid-19) is an infection caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2). In
recent studies observed that, in Covid-19 infected patient who treated with widespread use of broad-spectrum antibiotic or steroid and recovered
developed secondary bacterial or fungal infection in 8%. Mucormycosis infection of the sinuses is a form of life-threatening invasive fungal
sinusitis that typically affects immunocompromised individuals with an impaired neutrophilic response.

Aims: 1) To study the histopathological features in cases labelled as invasive fungal sinusitis. 2) To study the association of age, gender, positive
history of Covid-19 infection, co-morbidities, use of corticosteroids and clinical presentation of cases of mucormycosis. 3) To compare our
observations with the study of other authors.

Materials And Methods: A cross — sectional observational study was undertaken at Chhattisgarh Institute of Medical Sciences, Bilaspur,
Chhattisgarh in Department of Pathology, over a period of 6 months from May to October 2021. Biopsies received were then processed as per the
standard operating procedure and stained with H & E staining and observed under microscope.

Results: On histopathological examination, we observed that the lesional tissue in the nasal biopsy/ maxillary sinus biopsy was lined by respiratory
epithelium and showed numerous broad, non — sepatate hyphae, at places showing branching. Few of the cases showed focal spore formation.
Conclusions: This study was useful in understanding histopathological features of this not-so—common fungal infection. This study also subtly
pointed towards the demerits of inadvertent use of corticosteroids in treatment of Covid-19 patients, especially in those with co-morbidities like
diabetes mellitus and elderly patients. The need of the hour, therefore, is to have “customized” treatment for every patient
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INTRODUCTION

Coronavirus disease 2019 (Covid-19) is an infection caused by severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2). Since the
first case was detected, in December 2019 in Wuhan, China, there have
been various turns and twists in terms of its pathophysiology,
diagnosis, management, sequelae and complications'.

In recent studies observed that, in Covid-19 infected patient who
treated with widespread use of broad-spectrum antibiotic or steroid
and recovered developed secondary bacterial or fungal infection in
8%,

Mucormycosis (previously called zygomycosis) is a serious, sporadic
but cosmopolitan, rare opportunistic fungal infection caused by a
group of moulds called mucormycetes. These moulds live throughout
the environment. Mucormycosis mainly affects people with serious
underlying diseases such as diabetic acidosis and acute leukemia and
in patients treated with corticosteroids or cytotoxic drugs’.

Mucormycosis infection of the sinuses is a form of life-threatening
invasive fungal sinusitis that typically affects immunocompromised
individuals with an impaired neutrophilic response.

Patients can include those with uncontrolled diabetes mellitus,
acquired immunodeficiency syndrome, iatrogenic immunosuppression
and haematological malignancies, and those who have undergone organ
transplantation’.

Globally, 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 year 2019-2020°". In other words, India has highest cases
of the mucormycosis in the world. Notwithstanding, India is already
having second largest population with diabetes mellitus (DM) and was
the diabetes capital of the world, until recently”.

Importantly, DM has been the most common risk factor linked with
mucormycosis in India, although hematological malignancies and
organ transplant takes the lead in Europe and the USA’. Nevertheless,
DM remains the leading risk factor associated with mucormycosis
globally, with an overall mortality of 46%.”

Recently, we have noticed that there is an increase in the incidence of
invasive mucormycosis infections in Covid-19 disease. We have come
across 14 such cases. Here we present to you a case series of 14 cases.

MATERIALAND METHODS

A cross —sectional observational study was undertaken at Chhattisgarh
Institute of Medical Sciences, Bilaspur, Chhattisgarh in Department of
Pathology, over a period of 6 months from May to October 2021. The
study protocol was approved by the Institutional Ethical Committee
(IEC) and Scientific Research Review.

We receive specimen of suspected mucormycosis cases from various
departments either KOH mount positive or negative in our
histopathology section for histopathological examination. Biopsies
were received in sterile container preserved in 10% formalin. It was
then processed as per the standard operating procedure and stained
with H & E staining and observed under microscope.

RESULTS AND OBSERVATIONS
Table 1. Showing Distribution Of Cases In Males And Females

Among The Cases
Gender Number of cases
Males 10
Females 04

Table 2. Showing Distribution Of Cases According To Age Group
Age — group (in years) Number of cases

30 -40 03
41-50 03
51-60 03
61 —70 04
71 -380 01

Table 3. Showing Distribution Of Lesion/Biopsy site:

Region Number of cases
Palate 01
Nasal cavity 06
Maxillary sinus 06
Ethmoid sinus 01
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Table 4. Showing Distribution Of Cases According To Positive
Covid-19 Report

Type of report Number of cases
Positive 10
Negative 01
Not available 03

We observed 14 cases of mucormycosis whose biopsy samples were
received in the histopathology section of department of pathology,
CIMS, Bilaspur. Ten (10) patients were males and four (04) patients
were females. Maximum cases were in the age group of 61 — 70 years
(04/14), equal distribution in other age groups between 31 to 40, 41 —
50 and 51 — 60 years i.e., 03 cases each. One patient was elderly; 80
years of age. Maximum patients (10/14) had a positive history of
Covid-19 infection. With regards to co-morbidities, five (05) patients
had history of diabetes mellitus. One of the patient had documented
drug history related to steroid use.

The clinical presentation of the patients was diverse, ranging from loss
of smell, nasal blockage, nasal pain, turbinate hypertrophy, headache,
jaw pain, retro-orbital pain & swelling, proptosis, polypoidal nasal
mass, eye discharge, pain in eyes and watering of eyes to the typical
black crusting seen on turbinates and in the sinuses.

On histopathological examination, we observed that the lesional tissue
in the nasal biopsy/ maxillary sinus biopsy was lined by respiratory
epithelium and showed numerous broad, non — sepatate hyphae, at
places showing branching. Few of the cases showed focal spore
formation. The surroundings showed dense inflammatory cell infiltrate
comprising of neutrophils, eosinophils, lymphocytes, plasma cells,
and occasional histiocytes. Areas of necrosis were also noted.

Figure 1. Histological picture showing broad non-septate hyphae in
nasal biopsy (H&E, 40x)

Figure 2. Histological Picture Showing Broad Non-septate Hyphae In
Maxillary Sinus Biopsy (H&E, 40x)
|

Figure 3. Histological Picture Showing Broad Areas Of Necrosis In
Nasal Biopsy (H&E, 40x)

DISCUSSION
Our case series highlights the possibility of a correlation between
COVID-19 and mucormycosis infections.

Mucormycosis or zygomycosis, also called phycomycosis, initially
described in 1885 by Paltauf, is an uncommon and aggressive fungal
infection that usually affects patients with alteration of their
immunological system"’. Although it has a low incidence rate, varying
from 0.005 to 1.7 per million population'. Due to the steep rise in cases
of mucormycosis (black fungus infection) amid the second COVID-19
pandemic wave and its association with severe complications and
associated higher fatality rate in post COVID-19 patients, this rare
disease is now a notifiable disease in India. It is postulated that the use
of non-sterile medical supplies might be associated with spore
contamination and higher exposure of patients to mucormycosis'* .

Many of the mucormycosis reports in Jaffar A. Al-Tawfiq et al"* study
were reported from India, especially in Covid-19 patients who were
treated and recovered patients. The most commonly reported infection
sites were rhino-orbital/rhino-cerebral mucormycosis. Our
observations were in accordance to other authors with regards to
prior history of positive covid 19 infection and site of infection. Those
patients were diabetic and had corticosteroids therapy for controlling
the severity of Covid-19, leading to a higher fatality in such cases and
complicating the pandemic scenario. They concluded that the triad of
severe acute respiratory syndrome coronavirus 2 (SARSCoV-2),
corticosteroid use and uncontrolled diabetes mellitus have been
evident for significant increase in the incidence of angioinvasive
maxillofacial mucormycosis. In the present study, we had few (n=5)
patients who were known cases of Diabetes mellitus. One of the patient
had history of corticosteroid use, although rest of the patients might
also have received corticosteroids but might be unaware of it and we
didnothave records available for the same.

Suwarna Patil et al” found four cases of mucormycosis, in Covid-19
recovered patients, within interval of one month. Out of these 4 cases 3
were about 60-years old females, with known case of diabetics mellites
(DM). Fourth case was of 45-years non-diabetic male. In the present
study, majority of the patients were in the age group of 61 — 70 years.
They received turbinatectomy specimen of all these cases and on
microscopic examination they noted abundant necrosis along with
chronic inflammatory cells and giant cell reaction. Plenty of right angle
branching broad hyphae of mucormycosis along with spores were also
noted.

Mishra N et al*“did a study on 10 patients of post Covid-19 infection
with Rhino-orbital-cerebral mucormycosis and found that 60%
patients had received steroids and majority had co-morbidities. All the
patients received similar treatment with IV amphotericin B and local
debridement and the mortality rate was as high as 44%. They
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concluded that patients with COVID 19 infection are susceptible to

mucormycosis because of impairment of barrier defence, dysfunction

phagocytes and lymphocytes and the use of immunosuppressive

medications such as steroids and tocilizumab.

In Sharma S et al's” study twenty-three patients presented with
mucormycosis, all had an association with Covid-19. The ethmoids
(100 per cent) were the most common sinuses affected. Intra-orbital
extension was seen in 43.47 per cent of cases, while intracranial
extension was only seen in 8.69 per cent. Diabetes mellitus was present
in 21 of 23 cases, and was uncontrolled in 12 cases. All patients had a
history of steroid use during their coronavirus treatment.

Pakdel F et al"” in their study observed fifteen patients with COVID-
19and rhino-orbital mucormycosis. Median age of patients was 52
years (range 14-71), and 66% were male. The median interval time
between Covid-19 and diagnosis of mucormycosis was seven (range:
1-37)days. Among all, Covid-19 13 patients (86%) had diabetes
mellitus, while 7 (46.6%) previously received intravenous corticosteroid
therapy. Five patients (33%) underwent orbital exenteration, while
seven (47%) patients died from mucormycosis. Six patients (40%)
received combined antifungal therapy and none that received
combined antifungal therapy died.

In the present study, the microscopic findings, the age group affected,
the co-morbid conditions associated, the prior history of Covid-19, use
of corticosteroids, site of infection, clinical presentations were in
accordance with the findings in the study conducted by other authors.

CONCLUSION:

The study of biopsies labelled as invasive fungal sinusitis has been a
valuable source of information in understanding the clinico-
pathological correlation of this highly invasive fungal infection. This
also points towards the demerits of inadvertent use of corticosteroids in
treatment of Covid-19 patients, especially in those with co-morbidities
like diabetes mellitus in elderly patients. The need of the hour,
therefore, is to have “customized” treatment for every patient
depending upon his age, associated co-morbidities, immune status etc,
instead of giving the mundane “cocktail” of antiviral, antibiotics, anti-
inflammatory drugs along with high doses of corticosteroids.
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