Published Online: 01 December 2022 —

JOURNAL OF PURE AND APPLIED MICROBIOLOGY

Hullur et al. | Article 7690
J Pure Appl Microbiol. 2022;16(4):2961-2967. doi: 10.22207/JPAM.16.4.62 O
Received: 16 March 2022 | Accepted: 01 September 2022

J \

P-ISSN: 0973-7510; E-ISSN: 2581-690X

CASE SERIES OPEN ACCESS

Post-COVID-19 Invasive Fungal Sinusitis: A Case Series
from Southern India

Madhavi S. Hullur'@, R. Bharathi*(2, R. Bindu Madhavi'(>, Arvind
Natarajan'*(, H.S. Brindha?(>, S.M. Azeem Mohiyuddin?(>, R. Kalyani3(,
Anil Kumar Sakalecha*(>, Bukke Ravindra Naik* 2 and K.N. Shashidhar®

!Department of Microbiology, Sri Devaraj Urs Medical College (SDUMC / SDUAHER),
Tamaka, Kolar, Karnataka, India.

’Department of Otorhinolaryngology, Sri Devaraj Urs Medical College (SDUMC / SDUAHER),
Tamaka, Kolar, Karnataka, India.

3Department of Pathology, Sri Devaraj Urs Medical College (SDUMC / SDUAHER),

Tamaka, Kolar, Karnataka, India.

“Department of Radiodiagnosis, Sri Devaraj Urs Medical College (SDUMC / SDUAHER),
Tamaka, Kolar, Karnataka, India.

Department of Biochemistry, Sri Devaraj Urs Medical College (SDUMC / SDUAHER),
Tamaka, Kolar, Karnataka, India.

( Abstract

Acute Invasive Fungal Rhinosinusitis (AIFR) is a serious condition with aggressive course and high
mortality rates. There is an upsurge in the incidence of invasive fungal rhinosinusitis in post COVID-19
patients. We have come across 20 AIFR cases in post COVID-19 patients. On retrospective exploration
of the patient’s records, we found that 30% patients had received steroids and 90% had diabetes. All
the patients were managed by administration of IV amphotericin B and local debridement of infected
tissues. The mortality rate was as low as 15 %. We conclude that combined approach of Antifungal
therapy with debridement of infected tissues improves the prognosis and survival of AIFR patients.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19)
pandemic has caused several parallel challenges
on a global scale. In the midst of this pandemic,
there has been a new epidemic of acute invasive
fungal rhinosinusitis (AIFR) infections.?

The recent spate of COVID-19—-associated
AIFR cases have earned global attention.

There has been a substantial increase in
the incidence of AIFR of the maxillofacial region,
namely mucormycosis and aspergillosis.?

In India, many states have reported more
than 30,000 cases of AIFR, rendering it a notifiable
disease.?

AIFR is defined as the presence of fungal
hyphae within the sino-nasal mucosa, submucosa,
vasculature, or bone with 1 month or less of
sinusitis symptoms.* AIFR is a serious infection
and is considered the most aggressive subtype of
fungal sinusitis with subsequent serious morbidity
and mortality.®

The primary objective of the present study
was to establish AIFR in relation to the COVID-19
pandemic and illustrate its characteristic clinical,
microbiological, radiological, and histopathological
profile and management at our institute, Sri
Devaraj Urs Medical College (SDUMC), Kolar,
Karnataka, India.

MATERIALS AND METHODS

Study Design
This is a retrospective analytical study.

Setting

Department of Microbiology and
Department of Otorhinolaryngology, R. L. Jalappa
Hospital & Research Center, a tertiary care
teaching hospital

Study period
3 months (May—July, 2021).

Participants
Twenty post-COVID-19 patients diagnosed
with AIFR.

Ethical approval obtained
This study was approved by the

Institutional Ethics Committee (IEC) of SDUMC/
SDUAHER College [No. SDUMC/KLR/IEC/92/2021-
22 dated 21/06/2021].

Statistical analysis

Data from 20 patients were collected and
entered into Microsoft Excel, and descriptive data
were analyzed.

Case series

This is a retrospective case series
analysis of post-COVID-19 patients with AIFR
admitted at our hospital and managed by the
Department of Microbiology and the Department
of Otorhinolaryngology from May to June, 2021.

Patients were diagnosed based on
characteristic clinical manifestations, radio
imaging, microbiological analysis (microscopy/
culture), and histopathological examination of the
sinonasal specimens.

We analyzed the patient demographic
details, clinical presentations, comorbidities,
laboratory results, imaging findings, and
management and clinical outcomes.

RESULTS
In our case series, 20 cases of AIFR were

observed. The age group ranged from 32 to 70
years, consisting of 14 (70%) male and six (30%)

Figure 1. KOH Mount showing broad aseptate hyphae
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female patients. All cases were confirmed via
Reverse transcription—polymerase chain reaction/
antigen detection.

Symptoms predominantly seen in our
patients were headache (50%), nasal discharge
(40%), nasal obstruction (25%), fever (25%), facial
pain (15%), and eye pain (20%), with proptosis in
5% of the patients as represented in Table 1.

In our study, only six (30%) patients
received steroids during their COVID-19 treatment,
and three (15%) patients received remdesivir
as antiviral and antifungal treatment in 70% of

Table 1. Clinical presentation of patients

Symptoms No. of patients
(n=20)
Headache 10 (50%)
Nasal discharge 8 (40%)
Nasal obstruction 5(25%)
Drooping of eyelids 1(5%)
Watering of eyes 2 (10%)
Facial pain 3 (15%)
Eye pain 4 (20%)
Proptosis 1(5%)
Eye swelling 3 (15%)
Facial swelling 3 (15%)
Fever 5(25%)
Vomiting 1(5%)
Dyspnea/breathlessness 2 (10%)
Cough 1(5%)
H/O fall from bed 1(5%)

A

Figure 2. A & B - LPCB Mount showing

patients. Oxygen was used in managing seven
(35%) patients, and 90% and 30% of the patients
had diabetes and hypertension as comorbidities,
respectively; two patients had no comorbidity.

Regarding KOH reports, 11 cases were
positive and fungal culture isolates with Rhizopus
and Aspergillus species predominant; two cases
were reported with co-infections as shown in
Figure 1,2 and 3 (Aspergillus niger and Rhizopus and
A. niger and Candida species, respectively). Of the
20 cases, 14 were confirmed via histopathological
examination as shown in Figure 4 and Table 2.

In our study, we identified Rhizopus
species in eight patients, Mucor in five patients,
Aspergillus fumigatus in four patients, A. niger in
three patients, and A. flavus in one patients; one
patient was infected with Candida (co-infection
with A. niger).

The clinical outcome with treatment was
considered to be good because there was only
15% mortality (three cases); four patients were
discharged against medical advice, and 13 patients

Table 2. Microbiological and pathological findings

Tests Negative Positive

KOH (n =20) 9 (45%) 11 (55%)
Fungal culture

(n=20) 0 20 (100%)
Histopathological 0 14 (100%)
examination findings

(n=14)

Rhizopus — Rhizoids seen in picture A, Bunch of Mucor (sporangiophores & sporangium ) seen in picture B.
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were discharged after successful treatment.

There was compelling evidence of
lymphopenia in the majority of patients, as seen
in the CBC reports of 12 (60%) patients, consistent
with the findings of a few previous studies.
Nineteen patients underwent imaging tests
(n = 20). Inflammatory marker (serum ferritin,
lactate dehydrogenase, D-dimer (in some patients),
and IL-6 marker (in one patient)) levels were
examined as shown in Figure 5.

DISCUSSION

AIFR is a rapidly progressive and life-
threatening infection of the nasal cavity and
paranasal sinuses.® AIFR is known to occur
in patients with neutrophil dysfunction or

Figure 3. LPCB Mount showing Aspergillus species

J
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5

Figure 4. HPE findings

neutropenia such as hematological malignancies,
uncontrolled diabetes, aplastic anemia, and
hemochromatosis and in patients receiving
immunosuppressive drugs.’

Common clinical features noted in AIFR
are fever, nasal congestion, acute onset of facial
pain, and extension of pain into surrounding
structures, such as the paranasal soft tissues, orbit,
and cranial vault. Orbital involvement can result in
attenuation of vision, whereas sinus or intracranial
extension can be associated with proptosis or
neurological impairment, respectively.®

There is extensive angioinvasion and
hypercoagulability in COVID-19 patients, which act
via ACE2 receptor inhibitors (ACE2 receptors are
present in numerous organs, including the lungs,
kidneys, blood vessels, and heart).° The causal link
between COVID-19 and AIFR remains a mystery.

Many factors contribute to causing
this unholistic syndemic. SARS-CoV-2 infection
causes impaired cell-mediated immunity,
lymphopenia, and associated reduction in CD4
T and CD8 T cell counts.’ The use of steroids
in COVID-19 treatment has further led to the
inadvertent consequences of steroid-induced
hyperglycemia and immunosuppression.® To add
to the existing problem, errant diabetes control
leads to endothelial damage, and endotheliitis
and thrombosis also predispose patients to fungal
infections.'?

The effects of corticosteroid
microangiopathy on diabetes patients and the
possible peripheral microthrombi in COVID-19
patients could contribute to the increase in AIFR
infections in post-COVID-19 patients.'* SARS-
CoV-2 causes upper and lower respiratory tract
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infections, similar to previous SARS-COV and MERS
infections.'

Uncontrolled diabetes mellitus and
extensive use of steroids are the two main
factors exacerbating AIFR; both of these must be
effectively managed.® Therefore, the successful
management of this fatal infection requires early
identification of the disease and aggressive and
prompt medical and surgical management to
prevent fatality.’® In our study, 80% of the patients
had diabetes with high HbAlc levels, which
supported the findings.

In our case series, the possibility of a
correlation between COVID-19 and AIFR infections
was analyzed. Lymphopenia was noted in 12 of the
20 patients (60%) with COVID-19.

Viral replication stresses the role of
inflammatory response and neutrophil and
monocyte influx in the bloodstream and impaired
neutrophil-lymphocyte ratio, thereby making
the patient susceptible to systemic fungal
infections.’” Phagocytic cells are the major host
defense mechanisms against mucormycosis.
Hyperglycemia and acidosis in diabetes patients

CT PNS axial sections : shows mucosal
thickening in left maxillary sinus with few
L,hyperdense elements within, likely fungal
elements and with erosion of medial and
anterolateral walls of left maxillary sinus.

MRI T2 weighted image
coronal view : shows T2

» hyperintensities involving right
maxillary sinus , ethmoid sinus
and bilateral nasal cavities
causing obliteration of right
maxillary sinus ostium and with
extension into the right orbit
resulting in right sided proptosis.

CT PNS coronal reformat
view : shows mucosal
thickening involving bilateral
+maxillary sinus, ethmoid sinus
and bilateral nasal mucosal

thickening with obliteration of
> bilateral maxillary ostium.

Figure 5. Radiological images
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are known to impair the ability of phagocytes to
move toward and kill pathogens by both oxidative
and nonoxidative mechanisms.®1°

Amphotericin-B is the treatment of
choice for AIFR. It is available as amphotericin-B
deoxycholate. Treatment should be started with
liposomal amphotericin-B because it is less
nephrotoxic.?°

For refractory/intolerant cases for long-
term maintenance, posaconazole/other azoles
should be used as an alternative treatment
option.?2

Our case series highlights the association
of fungal sinusitis occurrence with post-COVID-19
in patients.

CONCLUSION

AIFR cases are continually increasing in
the COVID-19 pandemic. This emphasizes the
need for the early clinical diagnosis of AIFR in
patients with COVID-19, which is essential for good
treatment outcomes.?* A combination of medical
management using antifungal treatment and
surgery for the debridement of infected tissues
improves the prognosis and survival of these
patients.?
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