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A B S T R A C T

Background: Mucormycosis is a rare, opportunistic fungal infection that affects immune-compromised
hosts. When involving the PNS, it can be Rhino-orbital or Rhinocerebral and may rapidly prove fatal.
Materials and Methods: We present a retrospective case series analysis of 48 patients from the COVID-19
pandemic, our management of them, and our takeaways.
Result: Out of 48, 12 had a previous history of oxygen therapy, 32 had tested positive for COVID-19
recently,8 had a history of ICU admission, and the most common occupations affected were homemakers
and housewives. Grade 2 and 3 of rhino-orbital cerebral mucormycosis (ROCM)were most commonly
found, and 28 developed type 2 diabetes before and after ROCM and 4 in the aftermath of the disease.
Conclusion: A high degree of suspicion should be maintained in all patients with nasal, orbital, or neuro
complaints with a previous history of COVID-19 infection and with or without co-morbid conditions.
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1. Introduction

Mucormycosis is a rare, opportunistic infection caused
by saprophytic fungi of the order Mucorales. The
most common agents of mucormycosis are Rhizopus,
Mucor, and Lichtheimia species. Mucormycosis tends to
affect immunocompromised patients with a long history
of diabetes mellitus, COVID-19, HIV, haematological
malignancies, renal transplant patients, patients on dialysis,
extensive skin injury, steroid treatment and other comorbid
conditions. Like other opportunistic infections, it thrives
in reduced host immunity and associated environmental
factors like raised blood sugar and iron overload.
Mucormycosis can present as rhino-orbital. Rhino orbital-
cerebral, pulmonary, cutaneous, intestinal and disseminated
variants. Mucormycosis is characterised by host tissue
infarction and necrosis resulting from hyphae vasculature
invasion, starting with a specific interaction with endothelial
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cells.1 The most common invasion route by the fungi
is inhalation of spores in immunocompromised patients.
It flourishes in tropical areas and the summer season.
Mucormycosis has a high mortality and morbidity rate and,
more often than not, is fatal.

The emergence of the COVID-19 pandemic has
substantially increased the incidence of mucormycosis
patients. Severe COVID-19 infections are associated with
pro-inflammatory markers such as IL-1, IL-6, IL-6,
and tumour necrosis alpha, less CD4 interferon-gamma
expression, and fewer CD4 and CD8 cells that tend to
increase the risk for bacterial and fungal infections.2,3

Corticosteroid Treatment, oxygen therapy and ventilatory
support to patients admitted for treatment for COVID-19
have further given rise to these opportunistic infections.
Even before COVID-19, Mucormycosis had a high
incidence rate in India, possibly due to the high prevalence
of Mucorales in the environment, which was only increased
by the ensuing pandemic. The infection usually begins in
the nasal cavity and tends to spread to paranasal sinuses.
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Rhinocerebral mucormycosis, an invasion of the brain
and orbit, involves sphenopalatine and internal maxillary
arteries.4 Extension of the disease into the maxillary
and ethmoid sinus can lead to orbital involvement. The
involvement of the internal carotid and cavernous sinus
has been seen in long-standing cases.5 Extension of the
disease into the maxillary and ethmoid sinus can lead to
orbital involvement. Intracranial spread can occur through
the superior orbital fissure, ophthalmic vein and cribriform
plate along the perivascular channels.

Signs and symptoms commonly seen in patients
with mucormycosis are epistaxis, nasal obstruction, nasal
ulceration, anaesthesia over the cheek and hard palate
ulceration. Black necrotic eschar tissue is often observed
in the nasal cavity in mucormycosis and is one of the
most characteristic findings.6 The most common site
involved in mucormycosis in the nasal cavity is usually
the middle turbinate. Eye symptoms like decreased vision,
redness of the eyes, diplopia, restriction of movement,
ophthalmoplegia and complete loss of vision in one or
both eyes. Patients with intracranial involvement often
present with seizures, hemiparesis, cranial nerve palsy and
altered sensorium. Rhino cerebral mucormycosis carries
high overall mortality, with rates up to 46 % in patients with
sinus involvement and 62 % in patients with rhino cerebral
involvement.7,8

We present a case series of 48 patients who underwent
medical and surgical treatment for rhino-orbital
mucormycosis and were histopathologically diagnosed
for the same between May 2021 and August 2021 and
our observation with different grades of the disease, the
age group, presentation, co-morbidity status and personal
hygiene profile of these patients. We intend to reiterate
and highlight the importance of this highly ignored and
almost fatal disease, which can create havoc and put the
entire medical system to a standstill in times of pandemics
like COVID-19, which can create additional immune
suppression and allow these opportunistic funguses to grow
unchecked.

2. Materials and Methods

A retrospective case series analysis was performed on 48
histopathologically diagnosed patients presenting to the
ENT OPD for follow-up. These patients had undergone
medical and surgical treatment at our institution between
May 2021 and August 2021. A questionnaire was devised,
which was used to collect detailed history pre and post the
onset of mucormycosis. The parameters were the number
of patients receiving oxygen therapy, history of suffering
from COVID-19, history of farming and exposure to cattle,
history of receiving ventilation in an intensive care unit
(ICU) set-up, bathing habits, occupation, grade of the
disease, history of diabetes mellitus, surgery performed on
them and treatment received.

The pre-operative radiological scans of all the patients
were analysed, the grade of the disease was noted, and
the was performed. Written informed consent was obtained
from each patient for their anonymised information to be
published in this article. Ethics committee approval was
taken for this study.

3. Results

In our case series of 48 patients diagnosed with
mucormycosis, we observed that only 12 had received
oxygen therapy while the other 36 did not (Table 1). Thirty-
two of those patients tested positive for COVID-19, but
the remaining 16 tested negative (66.6%).In our series of
patients, we evaluated the history of farming and exposure
to cattle, of which 54 % had a history of agriculture
and exposure or contact with cattle, and 46% did not
have any significant exposure to either. To assess whether
mucormycosis was an ICU-related infection, we checked
our data for previous ICU admissions. We found that 8 out
of the 48 or 16.6 % of the total cases had a history of
receiving ventilation in an ICU set-up. Longer ICU stay,
use of corticosteroids, cross-contamination of microbes, and
antibiotic resistance lead to opportunistic fungus.(Figure 1).

35 out of 48 patients (72.9%) in our review bathed every
day, and the most common occupation amongst them was
homemakers or housewives (15), followed by farming (7).
This was done to evaluate any common habit that might
have been instrumental in causing these infections.

On grading the disease, with Grade 1 being the
involvement of the nose, Grade 2 involvement of nose and
paranasal sinuses, Grade 3 disease involving orbit and Grade
4 disease-causing intracranial involvement, we found 22
patients were Grade 2 at presentation, 22 Grade 3 and only 4
had Grade 4 disease (Figure 2). In our series, 20 out of these
48 patients underwent endoscopic debridement; on 15 open
debridement, 11 patients had open debridement along with
orbital exenteration performed on them. In contrast, the last
2 had endoscopic debridement with removal of the palate.

In terms of the history of diabetes mellitus, 16 never
had any history of diabetes, 8 had type 2 DM diagnosed
after testing positive for COVID-19 infection but before
mucormycosis diagnosis and 20 suffered from the disease
before COVID-19 as well. 4 of these patients were
diagnosed with type 2 DM in the aftermath of mucormycosis
(Table 2).

The most common age group of these patients was 45
years (7) patients, followed by 55(6) and 50 (5), bringing
maximum patients between 45-55 years of age. The least
common age group was below 25 years. Previous literature
has put the most common age group as 45-60 years, which
was also confirmed by our study.9,10
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Table 1: In our case series of 48 patients diagnosed with
mucormycosis, we observed that only 12 had received oxygen
therapy while the other 36 did not.

Received 02 Therapy Total
NO 36
YES 12
Grand Total 48

Figure 1: 8 out of the 48, or nearly 17 of the total cases, had a
history of receiving ventilation in an ICU set-up

Figure 2: We found that 22 patients were Grade 2 at presentation,
22 were Grade 3, and only 4 had Grade 4 disease

Table 2: In terms of the history of diabetes mellitus, 16 never had
any history of diabetes, 8 had type 2 DM diagnosed after testing
positive for COVID-19 infection but before mucormycosis
diagnosis, 20 suffered from the disease before COVID-19 as well.
4 of these patients were diagnosed with type 2 DM in the
aftermath of mucormycosis.

History of type 2 diabetes mellitus Total
Never had type 2 DM 16
DM after testing positive for COVID-19 8
Previous history of type 2 DM 20
Developed type 2 DM after mucor 4

4. Discussion

With the emergence of COVID-19, incessant use of steroids
in patients recovering from the infection with comorbid
conditions like Diabetes Mellitus has led to prolonged
immunosuppression. It has increased the risk for diseases
like invasive fungal aspergillosis and mucormycosis.
The hyperglycaemia caused by DM has been further
augmented by corticosteroid-induced hyperglycaemia. This
is supported by our data of 20 out of 48 patients with pre-
existing and diagnosed type 2 DM. This can essentially
multiply immunosuppression in the patients and further the
risk of opportunistic infections. Hyperglycaemia, acidosis
and high-dose corticosteroid treatment paralyse phagocytes’
ability and phagocytic functions, the principal host defence
mechanism against mucormycosis, to immigrate to infected
tissue and kill the organism. As the pH becomes acidic,
the iron-protein complexes dissociate, allowing the fungal
cells to use the increased free iron and proliferate. These
infections remain largely inconspicuous and are difficult
to identify due to the challenges posed by their diagnosis
and the fact that non-covid healthcare was severely affected
during the pandemic.11–13

A thorough history is essential, including all COVID
diagnosis and treatment details and diagnostic nasal
endoscopy, which is mandatory in such cases. MRI PNS,
Orbit and Brain were ordered for all suspected patients for
pre-operative planning and accurate staging, as the limits of
debridement will depend on the extent of the infection. The
most common grades of disease were Grades 2 and 3, which
suggested that the disease mainly involved the nose and
paranasal sinuses. In rhino-orbital disease, debridement of
the paranasal sinuses and peri-orbital tissues is the mainstay
of surgical treatment and antifungal medications. ROCM
may need to extend towards the skull base and cranium,
requiring craniectomies and orbital exenteration. Revision
surgeries may often be necessitated to control the infection.

At our centre, biopsy samples were sent for
histopathological diagnosis, KOH mount, and GMS staining
of the fungal debris. Neurosurgery consultations were done
for all ROCM (Rhino-orbital-cranial mucormycosis)
patients, and craniotomies were planned for the same.
Liposomal Amphotericin B is the most widely accepted
and prescribed treatment for mucormycosis, which was
done for all 48 patients. Administration of this drug
requires extensive surveillance of the kidney function.
Second-line therapies may be added along with L-AMP-B.
This can be combined with echinocandins and triazoles like
Posaconazole or isavuconazole to increase the effectiveness
of the treatment. Triazoles inhibit the 14-α- demethylation,
leading to an increase in toxic 14-α-methyl sterols that alter
the permeability of the fungal membrane. Patients who are
intolerant to amphotericin B or there is a lack of availability
of the same are given Posaconazole.14,15
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The management of this disease requires a
multidisciplinary approach involving otolaryngology,
medicine and its super specialities, neurosurgery, and
anaesthesia departments. It is also one of those critical
emergencies in otorhinolaryngology that can turn fatal in
the blink of an eye and requires prompt response from
everyone involved in patient care.

5. Clinical Significance and Conclusion

Mucormycosis is a disease that carries a high burden of
morbidity and mortality. The high degree of suspicion
in all patients with nasal, orbital or neuro complaints
should be maintained with a previous history of COVID-
19 infection and with or without comorbid conditions.
Timely diagnosis and prompt treatment remain the pillars
of its management. Often, the patient at first contact
with healthcare facilities may have extensive disease. This
requires awareness amongst the masses, especially those
already suffering from diabetes mellitus or who have
undergone kidney transplantations, as well as the health
care workers. A multidisciplinary approach and aggressive
antifungal treatment help in reducing the morbidity and
mortality of this near-fatal condition.
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