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Fungal Infection of Paranasal Sinus After COVID-19 Infection: A 
Tale of Two Fungi 

Introduction
In December 2019, a cluster of cases of respiratory disease 
featuring pneumonia as the main symptom was reported in 
Wuhan city, Hubei province of People’s Republic of China. 
This was later found to be caused by a novel coronavirus 
called Severe Acute Respiratory Syndrome Coronavirus-2 
(SARS-CoV-2) and the disease caused by it as COVID-19. 
[1] Just after SARS -CoV-2 has caused a riot in the human 
body and the patient is mending fences, post COVID-19 
secondary infection comes into play. 

In patients infected with COVID-19, an over-all state 
of immunosuppression occurs due to reasons like 
alteration of the innate immunity, caused by COVID-19 
associated immune dysregulation featured by decreased 
T cells, including CD4 and CD8 cells. This encourages 
secondary bacterial and fungal infections especially in 
critically ill patients exposed to emergency invasive 
procedures, mechanical ventilation, prolonged hospital 
stays and lacunae in asepsis. Pre-existing fungal spores 
in the environment provide favourable conditions for 
fungal mould infections in such cases and there is a firm 
association observed between COVID-19 and increased 
fungal infections. [2,3] Besides, fungi are found on most 
mucosal surfaces but the fungal microbiota is modified 
in disease states.[4] Zygomycosis is an acute or chronic 
infection caused by fungi of the phylum Zygomycota seen 
in patients with altered immune system. It includes Order 
Mucorales and Entomopthorales. 

Infection caused by fungi of the Order Mucorales is 
commonly called as Mucormycosis. Among Order 

Mucorales, Rhizopus and Mucor are among the common 
causative agents causing the disease. [5] Mucormycosis is 
an invasive fungal infection associated with high mortality 
and its incidence is rising in COVID-19 affected or 
recovered patients. Mucor has a low virulence potential 
and may be present in nasal mucosa of healthy individuals 
as a commensal.[2] But in immunosuppressive states, 
it may invade paranasal sinuses and rarely spread to 
adjacent organs like eyes and brain. Invasive Pulmonary 
Aspergillosis (IPA) in such patients is a known concern. 
[6] However, reports of infection of the sinus caused by 
Aspergillus or a combination of two moulds are sparse. We 
hereby, report one such case involving right maxillary sinus 
in a patient days after he was infected with COVID-19. It 
was clinically diagnosed as Mucormycosis of the sinus. 
However, microbiological diagnosis was an eye-opener 
as it showed the infection to be caused by Mucor species 
along with Aspergillus flavus. 

Case Report
38 years old male presented with swelling, fullness, 
numbness and pain over right-sided cheek for seven days. 
There was no fever, headache or eye related symptoms. He 
did not have any co-morbidities nor major illness in the 
past. He was detected as a confirmed case of COVID-19 
infection one month back for which he was hospitalised for 
two weeks. During this course, he was given intravenous 
methylprednisolone 40 milligram twice a day for ten days. 

On examination, there was swelling and tenderness over 
right cheek but no overlying redness or discharge from 
affected area. Sino-nasal endoscopy showed pale mucosa 
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with black areas of tissue necrosis. On current visit, his 
fasting blood sugar was 122 mg/dl and HbA1c was 
8.7%. Bleeding time and Clotting time and prothrombin 
test were normal. No other investigations were done. 
Gadolium-enhanced Magnetic Resonance Imaging (MRI) 
of paranasal sinuses showed thickened mucosa with partial 
opacification of right sided maxillary sinus [Fig.1]. 

Blood sugar levels were controlled using insulin drip 
and surgical debridement of the involved area was done. 
Tissue was sent for 10% Potassium hydroxide (KOH) 
mount, fungal culture and histopathological diagnosis. 
Intravenous liposomal Amphotericin-b was given in a dose 
of 350 milligram for seven days after which the patient 
was discharged. On gross examination, the tissue was 
red with intermittent black material [Fig.2]. 10% KOH 
mount showed branching septate and aseptate hyphae. 
Fungal culture was done on Sabouraud Dextrose Agar 
(SDA) without and with antibiotics (chloramphenicol 
and gentamicin) in duplicate. One set was incubated 
at 37 0 C and other at 24 0 C respectively. At the end of 
24 hours there was growth on all plates and it was green 
velvety along with slight grey coloured growth over it. 
Lactophenol Cotton Blue (LPCB) mount from the growth 
showed septate branching hyphae with long conidiophores 
and phialides covering entire vesicle pointing out in all 
directions and few broad aseptate hyphae without rhizoids 
and without distinct columella. After 48 hours growth 
increased in size and became black, dense, woolly. [Fig.3]. 
Lactophenol Cotton Blue (LPCB) mount from the growth 

Fig. 1: MRI with contrast showing partial opacification of 
right maxillary sinus.

Fig. 2: Tissue Sample of the patient.

showed the same findings as above [Fig.4]. Slide culture 
from the growth also showed same findings. 

Hence, it was reported as right sided maxillary sinus 
infection caused by Mucor species and Aspergillus 
flavus. Histopathology of the tissue was morphologically 
consistent with Mucor species and Aspergillus species 
[Fig.5]. On discharge, he was put on insulin with strict 
blood sugar level monitoring. Patient was called for follow-
up after a week and there-after every fifteen days up-till 
three months. There was no recurrence or spread seen and 
the patient recovered.

Discussion
In COVID-19 patients, there is severe injury to immune 
response due to reasons like decrease in lymphocyte 
count and T-cell subgroup causing immune dysregulation. 
COVID-19 can cause extensive pulmonary disease and 
subsequent alveolo-interstitial pathology which predisposes 
to various fungal infections of airways including sinuses 
and lungs.

[2,7,] Hence, it is a state of immunosuppression.
[2] The drugs that are a part of the COVID-19 treatment 
strategy are antiviral, antibiotics and immune-boosters 
while the role of glucocorticoids as anti-inflammatory 
drug was controversial till late as they have many side 
effects including steroid induced hyperglycaemia.[8,9] But 
low dose, short duration dexamethasone can be beneficial 
in moderate to severe illness as it can alleviate the early 
inflammatory response to coronavirus infection and help in 
viral clearance and has less side effects.[8,9] 

Our patient was given steroids while he was hospitalised 
for COVID-19. Though, he was not a known case of 
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Fig. 3: Growth on SDA at 24 hours and 48 hours.

Fig. 4: LPCB mount from growth showing Mucor (A) and A. 
flavus (B).

Fig. 5: Histopathology of sample showing broad hyphae of Mucor and septate hyphae of Aspergillus (H &E, x40).
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diabetes mellitus his glycosylated haemoglobin and fasting 
blood sugar were high at the time of his presentation. 
This could be steroid induced hyperglycaemia which is 
a known side effect of this drug that was given to him 
for his COVID infection or he may have been detected 
as having diabetes mellitus then. Invasive fungal sinusitis 
is an uncommon disease commonly caused by hyaline 
moulds like Aspergillus species including A. flavus, 
Mucor and Fusarium in immunocompromised patients 
with a high mortality.[10] Invasive mould infection 
commonly occurs when a large burden of spores which 
are commonly present in the environment is deposited on 
mucosal membranes without an effective phagocytic host 
defence.[11] 

In states of altered immune system, Zygomycosis or 
Mucormycosis occurs.[2] There is an outright risk of 
Mucormycosis in diabetic COVID-19 patient receiving 
steroids which were also the characteristics of our patient. 
It is commonly caused by Rhizopus followed by Mucor.
[5] Clinical trademark of this infection is tissue necrosis 
seen as black discharge, eschar or ulcer on examination.
[9] The sample received from our patient from right 
maxillary sinus too had similar appearance. Ethmoidal 
and maxillary sinuses are commonly involved.[2] In 
our case too, maxillary sinus was involved. Generally, 
symptoms of mucor develop 3-42 days after development 
of COVID-19.[12] 

Our patient presented approximately seven to ten days after 
discharge from hospital. The mould with aseptate hyphae 
was identified as Mucor as it had no rhizoids nor a distinct 
columella. Aspergillus came as a dismay in this case as 
paranasal sinus infection in post-COVID-19 patients has 
been recently reported to be caused by Mucor. 

[2,9] Thus, 
the deadly duo of steroid and hyperglycaemia adding to 
the COVID-19 induced immunosuppression state and 
ubiquitously present fungal spores predisposed him to a 
combined infection of Aspergillus and Mucor. 

The infection was indicated by KOH mount, proven 
on culture and confirmed by histopathology. Treatment 
consists of surgical debridement, antifungals, correction 
of underlying risk factor and adjuvant therapy. Surgical 
debridement should be done at the earliest. Amphotericin-b 
remains the drug of choice against Mucorales and many 
Aspergillus species.[13] Its liposomal preparation is preferred 
to reduce toxicity. Our patient was also managed in a 
similar way along with aggressive control and monitoring 
of blood sugar levels. Fortunately, the involvement of sinus 
was not extensive and there was no spread to adjacent 
organs. Hence prognosis was better. 

Conclusion
Both the erstwhile fungi, Mucor and Aspergillus are 
omnipresent. Recently. cases of fungal infections of 
paranasal sinuses by Mucor have been reported. But our 
case is an unexpected post coronavirus disease doom and 
an addition to the lessons learnt about the new and long-
term manifestations of the COVID-19 infection. In such 
patients especially those with additional risk factors, 
not only Mucor but the duo of Mucor and Aspergillus is 
worrisome and a high index of suspicion helped us clinch 
this diagnosis. 
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