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Abstract Acute invasive fungal sinusitis is an aggressive

infection affecting immunocomprosmised patients and

carries a high mortality. Patients with Covid-pneumonia

are at an increased risk of developing invasive pulmonary

fungal infections probably due to their reduced immuno-

logical competence. Here, we review three cases of Covid-

associated invasive fungal sinusitis.
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Introduction

Invasive fungal diseases are life-threatening infections

affecting patients in immunocompromised state. It has been

reported in the past that patients under intensive care due to

influenza and respiratory viral infections including Covid-

pneumonia are at an increased risk of developing invasive

pulmonary fungal infections probably due to their reduced

immunological competence [1, 2]. Here, we review three

cases of Covid-associated invasive fungal sinusitis

(CAIFS) highlighting the diagnostic and therapeutic chal-

lenges encountered. To our knowledge, Covid-19 assossi-

ated acute invasive fungal rhinosinusitis has not been

reported before.

Case 1

59 year man admitted in intensive care unit (ICU) with

bilateral Covid-pneumonia with ARDS and on mechanical

ventilation for seven days developed nasal blockage, facial

and periorbital swelling and blackening of middle turbinate

with thick dirty nasal discharge. He was a post coronary

artery by-pass grafting patient with well controlled diabetes

mellitus and was receiving insulin, broad spectrum intra-

venous antibiotics, dexamethasone, heparin and other

supportive measures. Tissue from middle meatus revealed

dual infection of aspergillus fumigatus and Rhizopus on

potassium hydroxide (KOH) test and fungal culture.

Computed Tomography (CT) of paranasal sinuses revealed

heterogenous opacification of bilateral maxillary, ethmoid,

sphenoid and left frontal sinuses with involvement of left

orbit (Fig. 1). After microbiological confirmation of

CAIFS, liposomal Amphotericin B was given (total dose of

3050 mg). Subsequently he was continued on Voricona-

zole. Surgical debridement was done. Histopathology of

sinus tissue confirmed the diagnosis of Mucormycosis.

Progression of nasal disease halted, general condition

improved and mechanical ventilation was discontinued.

However, during the post-Covid recovery phase patient

developed myocarditis with cardiac arrythmia and expired.
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Case 2

60 year man under ICU care for bilateral Covid pneumonia

with ARDS, with diabetes mellitus and deranged kidney

functions developed right eye pain, periorbital swelling,

restricted eye movements and diminution of vision sug-

gestive of orbital cellulitis with cavernous sinus thrombosis

on the tenth day of admission. He was on insulin, broad

spectrum intravenous antibiotics, dexamethasone and renal

replacement therapy and required ventilatory and iono-

tropic support. Nasal endoscopy revealed blackening of the

middle turbinate and the tissue from middle meatus

revealed long aseptate, ribbon like hyphae suggestive of

Zygomycosis on KOH test. Fungal culture confirmed the

presence of Zygomycosis. Asymmetric soft tissue density

in bilateral maxillary frontal, ethmoid and sphenoid sinuses

were present on CT. He received a total dose of 850 mg of

liposomal amphotericin B but surgical debridement could

not be carried out because of the poor general condition

and persistent septicemic shock and the patient expired on

the fourteenth day.

Case 3

64 year man admitted from the emergency department with

bilateral Covid-pneumonia wth ARDS in an altered sen-

sorium, renal failure and shock developed proptosis of right

eye with periorbital bluish discoloration on the ninth day of

admission. He was a known case of diabetes mellitus under

control and peptic ulcer. He received insulin, broad spec-

trum antibiotics, hydrocortisone and mechanical ventilation

and renal replacement therapy. Blackening of the lateral

wall of nose with crusts and discharge was observed on

nasal endoscopy. Computed tomography of paranasal

sinuses revealed evidence of sinusitis involving right

maxillary, bilateral ethmoid and sphenoid sinuses. KOH

test of nasal tissue revealed fungus with broad asepate

branching hyphae suggestive of Zygomycosis. Unfortu-

nately he developed massive peptic ulcer bleed and went

into irreversible shock and expired on the tenth day of

hospital stay. Antifungal treatment could not be initiated in

this patient.

Discussion

Patients with Covid-19 pneumonia requiring intensive care,

share risk factors and underlying diseases that make them

vulnerable to invasive fungal infections [3, 4]. Uncon-

trolled diabetes mellitus especially diabetic ketoacidosis is

a common predisposing illness [4] for acute invasive fun-

gal rhinisinusitis. Although patients in this series had his-

tory of diabetes mellitus, none was in diabetic ketoacidosis

and diabetes was well controlled in two patients and hence

diabetes mellitus may not have been a strong predisposing

factor in them. Renal failure was present in two and one

patient had coronary artery disease in the past. In addition,

it is important to consider that the use of corticosteroids

which are prescribed for Covid related complications may

potentially reduce immune response [5]. In this series, the

already compromised immunological competence of the

patients due to Covid infection could have been further

worsened by comorbidities and steroids [5]. All patients in

this study developed features of acute invasive fungal

rhinosinusitis 10–15 days after the onset of Covid-illness

which probably coincides with the phase of sepsis-induced

immune suppression [2].

Clinical characteristics, relevant investigations and

treatment details are given in Table 1. Patients in this study

presented with features of rapid tissue invasion through

nasal mucosa, bone, neurovascular structures and sur-

rounding organs. Radiology was nonspecific and the

diagnosis of invasive fungus was made initially by bedside

endoscopic evaluation and direct microscopic evidence of

fungal hyphae using 10% KOH test, which was later con-

firmed by mycology culture and histopathology which are

reliable methods of diagnosis [4]. Histopathology revealed

evidence of angio-invasion and lumenal thrombosis.

Treatment of CAIFS consists of reversal of pre-disposing

state, surgical debridement and antifungal therapy [4].

Fig. 1 Computed tomography paranasal sinuses. (Case-1)
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Table 1 Clinical profile

Case 1 Case 2 Case 3

Age/sex 59/M 60/M 64/M

Covid status Covid-19 RTPCR ? Covid-19 RTPCR ? Covid-19RTPCR ?

Clinical

presentation

Covid-pneumonia with ARDS,

septicaemia

Covid- pneumonia, uncontrolled diabetes

mellitus, deranged kidney functions

Covid -pneumonia, septicemia, shock,

renal failure, altered sensorium

Features of

invasive

fungal

disease

Facial swelling, proptosis, thick nasal

discharge, blackening of middle

turbinate (left side)-10 days after the

onset of Covid-illness

Periorbital swelling, chemosis, restricted

eye movements, diminution of vision,

nasal discharge with blackening of

middle turbinate and septum (right

side)-15 days after the onset of illness

Proptosis of eye with periorbital

discolouration, blackening of lateral

nasal wall with thick nasal discharge

(right side)—on the sixteenth day after

the onset of Covid illness

Developed massive hemetemesis on the

seventeenth day of illness

Co-morbidities Diabetes mellitus, hypertension,

coronary artery disease (post-Coronary

Artery Bypass Grafting)

Diabetes mellitus, deranged kidney

functions

Diabetes mellitus, renal failure, peptic

ulcer

Predisposing

conditions

for invasive

fungal

infection

COVID- pneumonia with ARDS,

diabetes mellitus, steroid therapy

COVID-pneumonia with ARDS diabetes

mellitus, renal failure steroid therapy

COVID- pneumonia with ARDS,

diabetes mellitus, steroid therapy

Radiology

Computed

tomography-

Thorax

Bilateral non-lobar distribution of ground

glass opacities with septal thickening

involving lung parenchyma. Fibro-

parenchymal scarring causing

architectural distortion and

bronchiectasis changes in left lobe

Bilateral peripheral distribution of

ground glass opacities with septal

thickening involving lung

parenchyma. Few subpleural fibrotic

bands in left lower lobe. Minimal

pericardial effusion

Non lobar distribution of ground glass

opacities with septal thickening

involving bilateral lung parenchyma

Computed

tomography-

Paranasal

sinuses

Heterogeneous opacification of bilateral

maxillary ethmoid, sphenoid and left

frontal sinuses. Osteo-meatal complex,

frontal recess. spheno-ethmoidal

recess occluded on left side

Proptosis of left eye with bulky left

inferior rectus muscle with retro-conal

fat stranding

Soft tissue density in bilateral maxillary,

ethmoid, frontal and sphenoid sinuses

suggestive of pan sinusitis

Soft tissue density in right maxillary,

sphenoid and bilateral ethmoidal

sinuses

Microbiology

Potassium

hydroxide

test for

fungus

Long hyaline, septate branching hyphae

and aseptate hyphae suggestive of dual

infection with Aspergillus and

mucormycosis seen

Long aseptate, irregular, ribbonlike

hyphae seen suggestiveof zygomycosis

Broad septate hyphae seen in abundance

suggestive of mucormycosis

Fungal culture Aspergillus fumigatus and Rhizopus

grown

Zygomycosis grow Not done

Histopathology Invasive Fungal sinusitis-consistent with

mucormycosis

Not done Not done

Treatment Mechanical ventilation, vasopressors,

renal replacement therapy

Broad spectrum antibiotics, steroids,

insulin therapy

Mechanical

ventilation,vasopressors,renal

replacement therapy

Broad spectrum antibiotics, steroids,

insulin therapy

Mechanical ventilation,vasopressors

renal replacement therapy

Broad spectrum antibiotics, steroids,

insulin therapy

Antifungal

treatment:

Medical

treatment

Liposomal Amphotericin B,

Voriconazole

Liposomal Amphotericin B Antifungal agents not given

Surgical

Debridement

Endoscopic debridement Not done Not done

Outcome Expired Expired Expired
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CAIFS is associated with rapid clinical worsening com-

promising aggressive anti-fungal treatment at times.

Conclusion

COVID-19 infection is probably a predisposing factor for

acute invasive fungal rhinosinusitis and is assossiated with

a high mortality.
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