
ANGIOTHERAPY                                    REVIEW 
 

https://doi.org/10.25163/angiotherapy.829457                                                                                                        1–5 | ANGIOTHERAPY | Published online Feb 13, 2024 
 

Concerning Fungal Coinfections in COVID-19: Risks, 
Types, and Prevention – A Review 
 
Bala Krishnan A 1, Vinoth Kumar K K 1, Tharani Kumar L 1, M. Shajini G Inbakani 1 
 
 
Abstract 
The characteristics of certain fungal infections, including 

fever, cough, and shortness of breath, may be similar to 

COVID-19. Laboratory tests are needed to establish 

whether an individual has a COVID-19 fungal infection. 

Any patient can experience COVID-19 and simultaneously 

a fungal infection. People with serious COVID-19 are 

especially vulnerable to bacterial or fungal infections, 

such as those in intensive care units (ICUs). Aspergillosis 

(ASP), invasive candidiasis, is among the most frequent 

fungal infections in COVID-19 patients. The increased 

prevalence of these fungal coinfections may be linked with 

serious disorders and deaths. Knowledge of the potential 

for fungal coinfection is important to minimize delays in 

diagnosis and care to help avoid serious diseases and 

mortality due to these infections. 

Keywords: COVID-19, Black fungus, White fungus, Symptoms, 

Preventive measures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction and cases 

Mucormycosis, commonly found in soil and air, targets the 
respiratory tract, brain, and sinuses, leading to symptoms such as 
nasal congestion, eye swelling, and vision loss, among others. While 
this disorder is not new, healthcare providers are witnessing an 
unprecedented increase in cases compared to normal levels, as the 
World Health Organization (WHO) reported in 2021. In India, 
healthcare professionals are grappling with a concerning surge in 
cases of mucormycosis (MUM), a fungal infection primarily 
affecting deceased COVID-19 patients and those who recently 
recovered. Many of these individuals, already burdened with 
diabetes, received steroid treatment for COVID-19, a combination 
that potentially heightened their susceptibility to fungal invasion.   
India is currently battling the second wave of COVID-19, and 
amidst this crisis, there is a growing risk of mucormycosis, further 
compounding the challenges posed by COVID-19, according to Dr. 
Atul Patel, an infectious disease specialist at Sterling Hospital in 
Ahmedabad. "COVID-19 patients are at high risk of fungal 
infection, with a mortality rate of 50%, and an increasing number 
of COVID-19 patients have developed this infection during or after 
hospitalization." It is essential to be aware of the symptoms 
associated with this virus, including sinusitis, black nasal discharge, 
facial pain, headaches, and eye pain (Chohan, 2020; Toh et al., 2021; 
Torner, 2020; Chi et al., 2020; Das, R. C. Management of COVID-
19 and Chohan, 2020). 
For instance, Sion Hospital in Mumbai recorded 24 cases of MUM 
in the past two months, a stark contrast to the usual six cases in a 
year. One such case involved a 25-year-old woman who had 
recovered from COVID-19 three weeks earlier. Dr. Akshay Nair, a 
Mumbai-based eye surgeon, performed a three-hour surgery to   
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remove the infected tissue from her eye, highlighting the severity of 
the disease. Even amidst a fatal second wave of COVID-19 
devastating India, healthcare professionals are now grappling with 
a surge in unusual infections, also known as "black fungus," among 
COVID-19 survivors (WHO, 2021). 
Mucormycosis is an extremely rare infection resulting from 
exposure to mucor, commonly found in soil, trees, manure, and 
decaying organic matter. Dr. Nair explains that mucor is ubiquitous 
in soil, air, and even the nasal passages of healthy individuals. While 
it poses little threat to most people, it can prove life-threatening for 
individuals with compromised immunity, such as those with 
diabetes, cancer, or HIV/AIDS. The use of steroids, a life-saving 
treatment for severe COVID-19 cases, has been associated with 
mucormycosis, which has an average mortality rate of 50%. Steroids 
help reduce lung inflammation and mitigate the body's immune 
response to the virus but can also weaken immunity and elevate 
blood sugar levels, particularly in patients with diabetes, making 
them more susceptible to mucormycosis (WHO, 2021). 
During the second wave of COVID-19 in April, Mumbai hospitals 
witnessed a surge in mucormycosis cases, with approximately 40 
patients requiring treatment for fungal infections. Of these, eleven 
patients required surgical removal of their eyes. Similar trends were 
observed in other cities like Bangalore, Hyderabad, Delhi, and 
Pune, where hospitals reported 58 cases between December and 
February. Most patients developed mucormycosis within 12 to 15 
days after recovering from COVID-19. Dr. Renuka Bradoo, head of 
the ear, nose, and throat department at Sion Hospital, highlighted 
the alarming increase in cases, with 24 cases reported in the past two 
months compared to the usual six cases per year (WHO, 2021). 
Dr. Raghuraj Hegde, an eye surgeon in Bangalore, shared a similar 
experience, reporting 19 cases of mucormycosis in the past two 
weeks, predominantly among young patients. Healthcare providers 
expressed astonishment at the magnitude and prevalence of fungal 
infections during the second wave compared to the first wave last 
year. With over a decade of experience, Dr. Nair noted a significant 
increase in cases this year compared to previous years. In his 
extensive experience, Dr. Hegde had never witnessed more than 
one or two cases a year. Symptoms of mucormycosis include nasal 
congestion, bloody nasal discharge, facial pain, headaches, eye pain, 
drooping eyelids, blurred vision, and darkening of the skin around 
the nose. Patients often present late, already experiencing vision 
loss, necessitating surgical removal of the eyes to prevent further 
infection (WHO, 2021). 
 
Types of Mucormycosis  
Mucormycosis (MUM) is a rare but serious fungal infection caused 
by fungi from the Mucorales order. It primarily affects individuals 
with weakened immune systems, such as those with uncontrolled 
diabetes, organ transplant recipients, or individuals undergoing 

immunosuppressive therapy. The infection can manifest in various 
forms depending on the entry route and dissemination within the 
body. Rhinocerebral MUM involves the sinuses and brain, with 
inflammation in the sinuses often leading to spread to the brain, 
particularly seen in untreated diabetic patients and transplant 
recipients (Sim et al, 2021). Pulmonary MUM, affecting the lungs, 
is more common in patients with cancer or those who have 
undergone organ or stem cell transplantation (Thompson and 
Kalkowska, 2021). Gastrointestinal MUM is more prevalent in 
young children, especially premature infants under one month old, 
who have received antibiotics, surgeries, or drugs that weaken their 
immune systems (Jamka et al, 2019). Cutaneous MUM occurs when 
fungal spores enter the body through skin wounds, such as after 
surgery or burns, and is more common in individuals with intact 
immune systems (Das, R. C. Management of COVID-19). 
Disseminated MUM occurs when the fungus spreads through the 
bloodstream to other body parts, including the brain, spleen, heart, 
and scalp (Adegbola, 2012). Understanding the different forms of 
MUM is crucial for accurate diagnosis and appropriate 
management of the infection. 
 
Elevated MUM Risk in COVID-19 
Patients with COVID-19, whether symptomatic or asymptomatic, 
are at risk of developing Mucormycosis (MUM). The risk is 
significantly higher for patients hospitalized for COVID-19, 
especially those requiring oxygen therapy. However, MUM cases 
have also been reported in patients without a diagnosed COVID-19 
infection. Therefore, everyone needs to be vigilant for MUM 
symptoms, as highlighted by studies conducted by Garg et al (2021), 
Moorthy et al (2021), and Basso et al (2021). 
 
COVID-19 and DT raise MUM risk 
Even before the pandemic, individuals with untreated diabetes 
(DT) were already at a heightened risk due to their elevated blood 
sugar levels, which promote the growth and survival of fungi. 
During the pandemic, the risk of Mucormycosis (MUM) has 
increased for these patients for two main reasons if they contract 
the virus. Firstly, they are often prescribed corticosteroids as a 
treatment for COVID-19, which further elevates blood sugar levels 
and increases the likelihood of MUM. Dealing with this 
combination of untreated diabetes and COVID-19 poses a 
significant and potentially lethal challenge, as highlighted by studies 
conducted by Hassard et al (2021), Kumar et al (2021), Prestel et al 
(2021), and John et al (2021). 
 
Sinus infection with MUM 
MUM symptoms can seem initially non-threatening. However, 
patients and their families must understand these issues early and 
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be treated to contain the situation. If patients encounter one, they 
must talk to their doctor and follow up with Soin et al. (2021). 
 
Available therapeutics 
We have a host of medications and anti-allergy medicines for MUM 
today. These are either provided by IV or by mouth. Surgery with 
antimicrobial therapy is required to remove the dead tissue affected. 
However, the key consideration is the need for quick and timely 
care in order to minimise the potential for severe repercussions. 
"Studying the relationship between MUM and COVID-19 is 
currently ongoing. However, we must watch for any symptoms and 
get the appropriate medical attention as soon as possible. The effect 
of this fungal infection may be made worse by delays in diagnosis 
and care by Marimuthu et al (2021), Erku et al (2021) and Kanwar 
et al (2021). 
 
How suspicious was (in COVID-19 patients, diabetics or 
immunosuppressed individuals) 
Risk factors include eye and nose pressure and redness, headache, 
fever, coughing, shortness of breath, bloody vomiting, and mental 
condition changed, as noted. If there is sinusitis, facial or stubborn 
one-side pain, blackish discoloration on the nose or gully, 
toothache, blurred or double-vision, pain, skin lesion, trombosis, 
thoracic chest pain, deteriorating air signs in COVID-19, patients 
with DT and immunocompressed persons, MUM should be 
suspected by Mohindra et al (2021). 
 
Fungal infection prevention 
Post-COVID release should be controlled to deter this disease; 
steroids should be used carefully for the right time, dosage and 
length; pure sterile water should be used for oxygen therapy in 
humidifiers and antibiotics and antifungal medications should be 
used properly. The condition may be regulated through insulin 
regulation, immunomodulation cessation, steroid reduction, and 
thorough surgical deposition - all necrotic substances can be 
removed, as shown in the advisory by Sen et al (2021), Noushad and 
Al-Saqqaf (2021), Wang et al (2021) and Pilato et al (2021).  
The guidelines recommend several strategies for preventing 
infection, including wearing masks in dusty environments, 
protective clothing when gardening, and maintaining personal 
hygiene. Medical care for those infected includes clinical 
surveillance, establishing a peripheral central catheter, ensuring 
hydration, and administering intravenous medication such as 
Amphotericin B infusion for at least six weeks. To manage 
infection, controlling hyperglycemia, monitoring blood glucose 
levels post-COVID-19, and carefully administering steroids are 
essential. Additionally, sterile filtered water should be used in 
oxygen treatment, and antibiotics should be used cautiously. 
Treatment involves managing diabetic ketoacidosis, discontinuing 

immunomodulating treatment, and performing extensive surgical 
debridement to remove necrotic tissue. Medical therapy, including 
antifungal treatment, should be administered for at least 4-6 weeks, 
and disease progression should be monitored using radiographical 
imaging. 
 
Pulmonary ASP associated with COVID-19 
Scientists in individuals with serious COVID-19 are also taught 
ASP (fungal Aspergillus infections). Scientists have thought that 
ASP has almost completely arisen in individuals with extreme 
immune system weakness. However, in patients without 
compromised immune systems but with extreme respiratory 
infections caused by viruses, including influenza, ASP has been 
identified more and more. Latest studies characterise pulmonary 
ASP associated with COVID-19 (CAPA) by Gholipour et al (2021). 
 
The evidence available shows the CAPA 
Often happens in patients with extreme COVID-19 (for example, 
in ICU ventilators patients) it can be hard to diagnose because it is 
often not specific and diagnosis implies that a deep lung specimen 
may cause serious disease and death. It can be very difficult to 
diagnose. In patients with severe COVID-19 with deteriorating 
respiratory function or sepsis, clinicians should consider the 
potential for ASP, though they don't have classic ASP risk factors. 
CAPA testing generally entails taking specimens from the lower 
respiratory tract of patients examined for A. galactomannan and for 
fungal culture by Khurana et al (2021). 
 
Candida auris increased in the COVID-19 pandemic 
C. auris is an evolving fungus that can cause serious healthcare 
outbreaks. Long-term care centres for individuals with serious 
health problems are most widely spread in the US. However, C. 
auris outbreaks have been recorded at COVID-19 units in acute 
care centres since the beginning of the COVID-19 pandemic. These 
outbreaks can include improvements in standard infection 
management procedures under COVID-19, including the limited 
supply of or re-use of equipment, and cleaning and disinfection 
activities. These outbreaks are also possible. Recently, new C. auris 
cases were found in many countries, without linkages to reported 
cases or health services abroad, which show a rise in undetected 
transmission. When services from health centers and health 
departments are redirected to react to COVID-19, screening for C. 
auris Colonization has become an essential component of control 
attempt by Chen et al (2021), Salmanton-García et al (2021), and 
Mussini et al (2021). 
 
Invasive applicants for COVID-19 patients 
The healthcare-associated infections (HAI) of patients admitted in 
COVID-19, including candidemia and Candida bloodstream 
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infections, are at risk. Patients with serious COVID-19 have also 
been reported to have fungal antifungal-resistant infections. In 
patients with serious COVID-19 fungal coinfections early diagnosis 
of and control of Candida and antifungal resistance infection was 
critical to minimising mortality from COVID-19 in patients by 
Salmanton-García et al (2021). 
 
Fungal pneumonia and COVID-19 
Some pathogens (similar to COVID-19 and bacterial pneumonia) 
can be caused by fever, cough, and breath shortening, including 
valley fever (cocidioidomycosis), histoplasmosis, and 
blastomycosis. These mushrooms live on the ground. People get 
sick with fungal breathing in the air. Fungal pneumonia should be 
seen as a potential cause of respiratory disease, particularly if testing 
of COVID-19 was negative. It should be noted that fungal 
conditions can occur in conjunction with COVID-19 by Mussini et 
al (2021), Brissot et al (2021) and Allaw et al (2021).   
 
Conclusion 
Mucormycosis (MUM) is a rare condition that typically does not 
affect healthy individuals. However, if you suspect a MUM 
infection, it is crucial to contact your doctor promptly. Pay close 
attention to the signs and symptoms of MUM, especially if you or 
someone you know has recently recovered from COVID-19. 
Prompt identification, accurate diagnosis, and intensive care are 
essential for effective treatment of MUM. Individuals recovering 
from COVID-19 should prioritize personal hygiene to prevent 
MUM infection. 
 

Author contribution 

B.K.A., V.K.K.K., T.K.L., M.S.G.I. conceptualized, reviewed the 
literature, and wrote the article.  
 

Acknowledgment  

None declared 
 

Competing financial interests  

The authors have no conflict of interest. 
 

References 

Adegbola  (2012). Childhood pneumonia as a global health priority and the strategic 

interest of the Bill & Melinda Gates Foundation. Clinical infectious diseases, 

54(suppl_2), S89-S92. 

Allaw et al (2021). First Candida auris Outbreak during a COVID-19 Pandemic in a 

Tertiary-Care Center in Lebanon. Pathogens, 10(2), 157. 

Basso et al (2021). COVID-19-associated histoplasmosis in an AIDS patient. 

Mycopathologia, 186(1), 109-112. 

Brissot et al (2021). Management of patients with acute leukemia during the COVID-19 

outbreak: practical guidelines from the acute leukemia working party of the 

European Society for Blood and Marrow Transplantation. Bone marrow 

transplantation, 56(3), 532-535. 

Chen et al (2021). Genetic modification to design a stable yeast-expressed recombinant 

SARS-CoV-2 receptor binding domain as a COVID-19 vaccine candidate. 

Biochimica et Biophysica Acta (BBA)-General Subjects, 1865(6), 129893. 

Chi et al (2020). Beyond COVID-19: A Whole of Health Look at Impacts During the 

Pandemic Response. 

Chohan (2020). After the Coronavirus Vaccine’s Discovery: Concerns Regarding a COVID-

19 Vaccination’s Distribution. 

Chohan (2020). Economics in a Pandemic: Observations from the First Six Months of 

Coronavirus. 

Das, R. C. Management of COVID-19 Through Strategic Roles of Governments: A Study on 

Highly Affected Countries. Management Strategies to Survive in a 

Competitive Environment: How to Improve Company Performance, 275. 

Das, R. C. Management of COVID-19 Through Strategic Roles of Governments: A Study on 

Highly Affected Countries. Management Strategies to Survive in a 

Competitive Environment: How to Improve Company Performance, 275. 

Erku et al (2021). When fear and misinformation go viral: Pharmacists' role in deterring 

medication misinformation during the'infodemic'surrounding COVID-19. 

Research in Social and Administrative Pharmacy, 17(1), 1954-1963. 

Excler et al (2021). Vaccine development for emerging infectious diseases. Nature 

medicine, 1-10. 

Garg et al (2021). Coronavirus disease (Covid-19) associated mucormycosis (CAM): case 

report and systematic review of literature. Mycopathologia, 1-10. 

Gholipour et al (2021). COVID-19 infection risk from exposure to aerosols of wastewater 

treatment plants. Chemosphere, 273, 129701. 

Hassard et al (2021). Innovation in wastewater near-source tracking for rapid 

identification of COVID-19 in schools. The Lancet Microbe, 2(1), e4-e5. 

https://www.bbc.com/future/article/20210519-mucormycosis-the-black-fungus-hitting-

indias-covid-patients 

https://www.livemint.com/news/india/as-mucormycosis-cases-rise-in-india-aiims-

director-lists-key-factors-to-prevent-black-fungus-11621592318715.html 

https://www.theguardian.com/world/2021/may/21/mucormycosis-black-fungus-disease-

linked-covid-spreads-india 

Jamka et al (2019). Accelerating typhoid conjugate vaccine introduction: what can be 

learned from prior new vaccine introduction initiatives?. Clinical Infectious 

Diseases, 68(Supplement_2), S171-S176. 

John et al (2021). When Uncontrolled Diabetes Mellitus and Severe COVID-19 Converge: 

The Perfect Storm for Mucormycosis. Journal of Fungi, 7(4), 298. 

Kanwar et al (2021). A Fatal Case of Rhizopus azygosporus Pneumonia Following COVID-

19. Journal of Fungi, 7(3), 174. 

Khurana et al (2021). Profile of coinfections & secondary infections in COVID-19 patients 

at a dedicated COVID-19 facility of a tertiary care Indian hospital: Implication 

on antimicrobial resistance. Indian journal of medical microbiology, 39(2), 

147-153. 

Kumar et al (2021). SARS-CoV-2 antibodies in healthcare workers in a large university 

hospital, Kerala, India. Clinical Microbiology and Infection, 27(3), 481-483. 

Marimuthu et al (2021). HIV and SARS CoV‐2 coinfection: A retrospective, record‐based, 

case series from South India. Journal of medical virology, 93(1), 163-165. 



ANGIOTHERAPY                                    REVIEW 
 

https://doi.org/10.25163/angiotherapy.829457                                                                                                        1–5 | ANGIOTHERAPY | Published online Feb 13, 2024 
 

Mohindra et al (2021). COVID-19 infection in a HIV positive health care worker: first case 

report from a tertiary care hospital of North India. VirusDisease, 1-5. 

Moorthy et al (2021). SARS-CoV-2, Uncontrolled Diabetes and Corticosteroids—An 

Unholy Trinity in Invasive Fungal Infections of the Maxillofacial Region? A 

Retrospective, Multi-centric Analysis. Journal of Maxillofacial and Oral 

Surgery, 1-8. 

Mussini et al (2021). Therapeutic strategies for severe COVID-19: a position paper from 

the Italian Society of Infectious and Tropical Diseases (SIMIT). Clinical 

Microbiology and Infection, 27(3), 389-395. 

Noushad and Al-Saqqaf (2021). COVID-19 case fatality rates can be highly misleading in 

resource-poor and fragile nations: the case of Yemen. Clinical Microbiology 

and Infection, 27(4), 509-510. 

Pilato et al (2021). Molecular Epidemiological Investigation of a Nosocomial Cluster of C. 

auris: Evidence of Recent Emergence in Italy and Ease of Transmission 

during the COVID-19 Pandemic. Journal of Fungi, 7(2), 140. 

Prestel et al (2021). Candida auris outbreak in a COVID-19 specialty care unit—Florida, 

July–August 2020. Morbidity and Mortality Weekly Report, 70(2), 56. 

Salmanton-García et al (2021). COVID-19–associated pulmonary aspergillosis, March–

August 2020. Emerging infectious diseases, 27(4), 1077. 

Sen et al (2021). Mucor in a viral land: A tale of two pathogens. Indian journal of 

ophthalmology, 69(2), 244. 

Sim et al(2021). Costs of immunization programs for 10 vaccines in 94 low-and middle-

income countries from 2011 to 2030. Value in Health, 24(1), 70-77. 

Soin et al (2021). Tocilizumab plus standard care versus standard care in patients in India 

with moderate to severe COVID-19-associated cytokine release syndrome 

(COVINTOC): an open-label, multicentre, randomised, controlled, phase 3 

trial. The Lancet Respiratory Medicine, 9(5), 511-521. 

Thompson and Kalkowska (2021). Potential future use, costs, and value of poliovirus 

vaccines. Risk Analysis, 41(2), 349-363. 

Toh et al (2021). Human papillomavirus vaccination after COVID-19. JNCI Cancer 

Spectrum, 5(2), pkab011. 

Torner (2020). Collateral effects of Covid-19 pandemic emergency response on 

worldwide immunizations. Vacunas (English Edition), 21(2), 73. 

Wang et al (2021). Coagulopathy, endothelial dysfunction, thrombotic microangiopathy 

and complement activation: potential role of complement system inhibition 

in COVID-19. Journal of thrombosis and thrombolysis, 51(3), 657-662. 

 

 


