
Abstract 
For almost one and a half year the world is facing the 
pandemic called COVID-19, which is an acute respiratory 
distress syndrome caused by coronavirus 2 (SARS-CoV2). 
This disease has already engulfed many lives and has not 
been tamed so far. Physicians all over the world still, 
trying to get a hold of this global health issue, are faced 
with another life-threatening challenge associated with 
COVID-19, called black fungus-Mucormycosis. Within a 
span of few weeks, we have encountered three cases of 
black fungus in our institute which has stirred a serious 
concern among physicians in Pakistan. 
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Introduction 
For almost one-and-a-half-years, the world is facing the 
dreadful pandemic called Corona Virus Disease-19 
(COVID-19). It is caused by an acute respiratory distress 
syndrome coronavirus 2 (SARS-CoV-2). It has been 
creating havoc all over the globe, taking almost 3.6 
million lives according to WHO statistics.1 In Pakistan 
there have been 928,588 confirmed cases with 81,540 in 
Federal Capital (Islamabad) according to Ministry of 
Health, government of Pakistan.2 Fortunately, due to 
vigorous measures taken by the government, the 
mortality in Pakistan has been controlled in comparison 
to our neighbouring countries like India and Iran. 

The world had not recovered from this deadly virus when 
the healthcare professionals met with another challenge 
— a fungal infection in COVID-19 recovered patients. 
With diffuse lower respiratory tract infection causing 
alveolar destruction3, patients inflicted with the disease 
also present with decreased immune cells that cause 
immunosuppression.4 The fungal infections encountered 
in COVID-19 patients are Mucor, Aspergillus and 
Candida.5,6 In Pakistan, very few cases of Mucormycosis 
have been reported in recovered COVID-19 patients. 

Mucormycosis is also known as "Black fungus" which 
belongs to the family of genera Mucorales. It is an angio-
invasive infection that mostly involves nose, eye and 
brain, often seen in diabetic and immunocompromised 
patients. These patients present with orbital swelling, 
blurring of vision/double vision, breathing difficulty and 
blackish discoloration of oral or nasal mucosa. The 
infection is aggressive, significantly increasing the 
mortality and morbidity of COVID-19 patients. We 
encountered three such cases in April 2021, within a span 
of three weeks. 

Case Studies 
Case 1: A 48-years old diabetic female, mother of three, 
presented to us in the ENT outpatient department of 
Pakistan Institute of Medical Sciences, Islamabad, with 
right orbital swelling, facial swelling and blurring of 
vision, after she was recovering from COVID-19 
contracted two weeks back. She had recently attended a 
funeral at her hometown and thereafter started having 
respiratory symptoms, for which she was taken to a local 
hospital where she tested positive for COVID-19. She was 
hospitalised for two weeks as she was unable to maintain 
oxygen saturation. During her hospital course, supportive 
treatment was given which included IV fluids, anti-
pyretics, hypoglycaemics and IV steroids (0.5-1mg/kg/day 
of methyl prednisolone). As her oxygen saturation 
remained 92% with less than 5liter of O2 and her lab 
parameters including CRP, ESR, Serum Ferritin and D-
dimers never exceeded the cut off value, so tocilizumab 
was not prescribed. She recovered uneventfully from the 
infection and was discharged. Inspite of general weakness 
she remained well for a week, but soon she started 
developing orbital swelling, accompanied by 
deterioration of vision and headache which was located 
mainly over the forehead and infra-orbital region. Her 
complete workup including haematologic investigation 
and cross-sectional imaging was done. CT scan showed 
right sided proptosis and demonstration of right 
abnormal soft tissue fullness and stranding in pre-septal 
space of right orbit, mild oedema of extra-ocular muscles 
and involvement of paranasal sinuses with erosion of 
medial and lateral walls of maxillary sinus and lamina 
papyracea. The history, examination and radiological 
findings lead to a provisional diagnosis of an extensive 
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fungal disease. After anaesthesia and medical assessment, 
the patient was subjected to endoscopic clearance of the 
lesion accompanied with enucleation of the right eye. The 
tissue retrieved was sent for histopathological 
examination. Microscopic examination showed broad 
based aseptate hyphae, favouring mucormycosis (Figure-
1). After complete treatment which took 6 weeks 
including surgery, administration of IV amphotericin B 
(with strictly monitored renal function tests) and 
prosthetic rehabilitation, the patient was discharged and 
is on regular follow-up with complete otolaryngological 
examination and cross-sectional imaging as required. 

Case 2: A similar scenario was encountered with a 55-
years old female suffering from chronic kidney disease 
with poorly controlled diabetes mellitus. She was 
admitted to the Nephrology department for her renal 
disease where she contracted the infection. She was 
shifted to the COVID isolation unit where she received 
tocilizumab in a dose of 6mg/kg IV as she had sustained 
respiratory rate of greater than 30 breaths per minute and 
had chronic kidney disease. She also received other 
supportive care including IV fluids, anti-pyretic with strict 
renal function monitoring and frequent nephrological 
consultations. She remained admitted for three weeks 
and was then sent home. After 5 days of discharge, she 
developed nasal obstruction for which she visited the ENT 
clinic. On examination there was black discolouration of 

nasal mucosa more over the right lateral wall. Scrapings 
from the nasal cavity were taken and sent for fungal 
culture sensitivity and histopathological examination. 
Microscopic examination revealed broad based hyphae 
with few fruiting head which was in coherence with 
mucormycosis (Figure-2). The patient was counselled 
about the nature of the disease and was offered surgery, 
but she refused due to domestic issues. However, she was 
instructed to return to the ENT clinic as soon as possible, 
as ultimately, she would need surgical intervention. 

Case 3: The third case was an eighteen years old female 
diagnosed with aplastic anaemia. She was admitted to 
the medical ward of Pakistan Institute of Medical Sciences 
with right eye swelling and blackish discoloration of the 
nasal bridge. On inquiring about any COVID-19 infection 
she revealed that she was diagnosed with COVID-19 three 
weeks back, but she was not hospitalised. The only 
symptom she had was fever for which she kept taking 
over the counter anti-pyretics. On examination, the nasal 
cavity was full of black slough and crusts especially along 
the inferior turbinates. CT scan was done which showed 
extensive disease involving right eye and all the sinuses 
except the sphenoids. There was also non-enhancement 
of right cavernous sinus noted with slight prominence of 
right superior ophthalmic vein suggesting cavernous 
sinuses thrombosis. Microscopic examination of scrapings 
from the nose showed broad based hyphae with irregular, 
thin, non-parallel cell wall lacking septae favouring 
mucormycosis as shown in Figure-3. Extensive 
debridement was needed for this patient but could not be 
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Figure-1: Fungal Hyphae seen in H&E staining.

Figure-2: Methenamine silver-stained smear showing broad, irregular, and 
nonseptate hyphae of mucormycosis.



done as the patient was not fit for General Anaesthesia. 
Currently the patient is on IV antifungals and being 
optimised for General Anaesthesia. 

Discussion 
Mucormycosis is an aggressive disease and is mostly 
associated with high morbidity and mortality due to 
which it often becomes a challenge for physicians to deal 
with.7 It is most commonly found in critically ill patients 
with underlying morbidities as uncontrolled diabetes 
mellitus.8,9 The golden rule in the management of this 
disease is early diagnosis, aggressive surgical clearance, 
addressing the underlying chronic disease process and 
intravenous antifungals.10 

Mucormycosis following COVID-19 has been mostly seen 
in India, where the health-care system has been unable to 
cope with the onslaught.11 In addition to the 
overwhelming and uncontrollable second wave of 
COVID-19 in India, the country is also dealing with an 
outbreak of mucormycosis.12 With an overall case fatality 
rate of 50%, mucormycosis has emerged as a public 
health concern especially among COVID-19 patients13 
and several hypotheses have been proposed regarding 
the possible aetiology of the disease. COVID-19 is known 
to adversely affect the immunity of the patients and also 
increases the production of cytokines causing 
inflammation.14 Decreased immunity may lead to 
mucormycosis, as the condition is favourable for 
opportunistic fungi. The other reason might be the blind 
use of corticosteroids in COVID-19 patients as this not 
only affects blood sugar level but also decreases the 

immunity and makes them more susceptible to 
mucormycosis.15 Over the past few weeks, we have seen 
three cases of black fungus in quick succession in our 
tertiary care setup which raised some serious concerns. All 
the above-mentioned cases were seen in patients who 
recently recovered from the COVID-19 infection and the 
symptoms appeared within two weeks of recovery. Two 
of the above-mentioned cases were of poorly controlled 
diabetes mellitus which made them prone to fungal 
infection and supposedly the main reasons behind them 
was the use of corticosteroids during their hospital stay 
that caused increased blood glucose level and acidic pH, 
leading to defective motility and killing of fungi by 
neutrophils.12 Our third patient in the series was a known 
case of aplastic anaemia. A possible explanation of fungal 
infection in this patient most certainly is profound 
neutropenia which weakens body's immune system. 
Neutropenia may be present primarily due to 
haematologic disorder like leukaemias or secondarily due 
to myeloablative treatment used for underlying 
haematological malignancy.16 There are many studies 
that report increased incidence of fungal infections in 
haematological disorders.17,18 

Conclusion 
COVID-19 not only decreases the defence system of the 
body by increasing the inflammatory cytokines but also 
weakens the cell mediated immune system by decreasing 
CD4 and CD8 cells thus making patients more susceptible 
to fungal infection. Moreover, immunocompromised 
state of the patients like prolonged neutropenia, 
increased use of steroids and poor glycaemic control play 
additional role in pathophysiology of the disease. Due to 
relentless nature of this fungal infection, it is very 
important to diagnose it early and use aggressive 
approach in the management from the very beginning. 
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Figure-3: Periodic Acid Schiff (PAS) stain demarcating fungal element.
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