L ¥ Brief Communication ________________________________JL)

Rhinocerebral Mucormycosis in Patients with Kidney Disease Following Covid 19

Infection

Abstract
Opportunistic infections saw a

rise during the COVID-19 pandemic. We

report

rhinocerebral mucormycosis following COVID infection in six patients with kidney disease.
Though there was a variable outcome with 50% mortality, it is prudent to assess the risk
factors for development of life-threatening infection.
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Introduction

Rhinocerebral mucormycosis infections have
been on the rise in the Indian subcontinent
since the onset of the second wave of
the COVID pandemic. Multiple plausible
mechanisms have been elucidated for
rampant occurrence of this infection, such
as inappropriate usage of steroids, oxygen
mask/humidifier, unhygienic maintenance
of mask, uncontrolled sugars.! Coexistence
of severe immune dysregulation in patients
infected with COVID-19 and the duration
of ventilatory support, longer duration of
hospitalization, and extended usage of
steroids were proposed for an increasing
prevalence of colonial fungi becoming
opportunistic infection leading to high
morbidity and mortality rates.? At the same
time, there are anecdotal reports claiming
the occurrence in post-COVID patients
without any such predisposing factors.

Kidney-disease patients are immunosup-
pressed due to underlying immune mod-
ulation because of underlying primary
disease, immunosuppressive drugs, renal
replacement therapies, etc. The premise
that black fungus is secondary to over-
dose of steroids may not be true as the
number of immunosuppressive drugs used
by patients of nephrology is high compared
to the number of steroids being given for
COVID management. Despite the routine
usage of immunosuppression, the number
of patients presenting with mucormycosis
is rare in transplant recipients. However,
with the COVID pandemic, there has been

This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

an alarming rise in black fungus patients
across India. Few reports of this fungal
infection in kidney patients with COVID
infection have been reported.

Results

Our hospital is a State Government-
designated COVID hospital since March
2020. During the second wave of cases, we
had 220 kidney referrals, of which 160 were
dialysis patients, eight patients had acute
kidney injury, and 45 patients had acute
deterioration of underlying kidney disease.
With the onset of black fungal infection, our
hospital with a multidisciplinary unit was
designated as a nodal center for the same.
To date, we had 200 patients admitted
with rhinocerebral mucormycosis. All the
admitted patients were assessed clinically
by appropriate departments. Management
strategy included liposomal amphotericin
according to weight, oral Posaconazole,
and other supportive treatment. As per
the hospital protocol, all the patients were
subjected to functional endoscopic sinus
surgery (FESS) before conventional surgery.
Surgical management strategies included
debridement, exploration, maxillectomy;,
enucleation, and delayed enucleation.
Depending on the extent of involvement of
soft tissue and the bony structures, patients
were managed with debridement and
exploration. None of our patients underwent
surgery due to underlying critical conditions.

We had six patients with kidney disease with
mucormycosis following COVID infection.
Details of cases mentioned in Table 1.
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Figure 1: (a) MRI brain of patient 1 showing the periorbital edema, edema of ocular
muscles and changes in paranasal sinuses. (b) MRI brain showing inflammation of
paranasal sinuses. MRI: magnetic resonance imaging.

Discussion

During the second wave of the COVID pandemic,
rhinocerebral mucormycosis was reported widely from
India. Kidney-disease patients are immune-dysregulated
due to underlying kidney disease or treatment or
immunosuppressive drugs. COVID infection in this group
is known to be associated with a high risk of morbidity
and mortality. In the background of immune system
abnormalities, it is expected that the number of mucor
cases would be high in kidney-disease patients.

Prevalence of mucor among renal admissions was 3%, and
prevalence of kidney patients among mucor admissions
was 3%. Four patients had ongoing COVID infection, and
two patients had a history of COVID infection. Symptoms
of mucormycosis were present at admission in three
patients, and three patients developed during hospital stay
(between 2 and 5 days) [Figures 1 to 4]. Those patients
with active COVID infection were given remdesivir (100
mg before dialysis session) along with other supportive
treatment. Variable severity of COVID infection was noted
in our group. Severity of COVID infection did not show any
relation with the degree of mucormycosis. All patients had
extensive involvement of sinuses though few had only mild
infection with low CT scan severity score (CTSS). Vision was
affected due to oculomotor nerve palsy in two patients.

Based on hospital protocol, all patients were given
liposomal preparation of amphotericin for 2 weeks (3
mg/kg), followed by oral posaconazole for 6 weeks. One
patient received only posaconazole for the complete
course. Three patients died with severe infection, no
response to antifungal drugs; one patient died after the
development of intracerebral bleed. Though surgical
exploration and debridement were planned, it could not
be done in view of the critical condition of the patients.
FESS was done in one patient [Figure 3b—c] which showed
black necrotic tissue in bilateral sinuses, confirmed fungal
mycelia on KOH mount and culture-grown aspergillus. With
the given treatment, two patients recovered completely
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Figure 2: (a) Patient with abnormal swelling of left half of face. (b) FESS showing black necrotic tissue. (c) Calcofluor immunofluorescence showing fungal
hyphae (d) Fungal growth on SDAe. FESS: functional endoscopic sinus surgery, SDA: sabarouds dextrose agar.

Figure 3: (a) Dialysis patient with swelling of face and jaw. (b) CT scan image showing maxillary ethmoidal sinusitis (c) Complete recovery after antifungal

treatment.

[\

Figure 4: Dialysis patient with facial swelling, one week
after COVID infection.

and were continued with posaconazole treatment. One
patient had intracerebral bleed which was thought to be
due to progressing mucormycosis, though the association
could not be proved.

The TRANSNET study reported that the cumulative
incidence of fungal infections in solid organ transplant
recipient (SOTR) was 0.07%. Coinfections of bacteria and
fungi with COVID-19 infection have been on the rise.*
Possible pathophysiological mechanisms of increased
fungal infections in COVID-infected patients was thought
to be due to delayed resolving of lung parenchymal
infection serving as a nidus for fungal infection,®> severe
immune dysregulation due to COVID,*” prolonged
ICU stay, and on mechanical ventilation (98; due to
immunosuppressive drugs such as steroids, tocilizumab,
and underlying diabetes status.®® Our search in PubMed
did not show reports of rhinocerebral mucor in either
transplant/dialysis patients with COVID infection. A report
of heart transplant recipient with mucor and COVID-19
was reported.*®
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Conclusion

Rhinocerebral mucormycosis following COVID-19 infection
is a life-threatening infection in kidney-disease patients.
Timely detection and appropriate management with non-
nephrotoxic drugs would salvage the immunocompromised
patients.
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