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Overview 
Symptoms of some fungal diseases can be 
similar to those of COVID-19, including fever, 
cough, and shortness of breath.1  
Laboratory testing is necessary to determine if 
a person has a fungal infection or COVID-19. 
Some patients can have COVID-19 and a 
fungal infection at the same time. 
 

Fungal Diseases, Rhinocerebral mucormycosis  
and COVID-19 

https://www.cdc.gov/fungal/covid-fungal.html 

 

https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.cdc.gov/fungal/covid-fungal.html






Overview 

People with severe COVID-19, such as those in an 
intensive care unit (ICU), are particularly vulnerable to 
bacterial and fungal infections. The most common 
fungal infections in patients with COVID-19 include 
Mucormycosid, Aspergillosis, Invasive Candidiasis.1–6  

These fungal co-infections are reported with 
increasing  frequency and can be associated with severe 
illness and  death. 
 Awareness of the possibility of fungal co-infection is 
essential to reduce delays in diagnosis and treatment in 
order to help prevent severe illness and death from 
these infections. 
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AIRBORNE FUNGI IN TABRIZ, COMPARING AIRBORNE AND CLINICAL SAMPLES OF 
A. FUMIGATUS (2011), SURVEY AND LITERATURE REVIEW 

 KAZEMI ABDOLHASSAN, AHMADPOUR EHSSAN, NAGHILI BEHROZ, ZAREI MAHMOUDABADI 
ALI, JAFARI ABBASALI*, MOUSAVI AYATOLLAHI AMIN *  JUNDISHAPUR JOURNAL OF 
MICROBIOLOGY (JJM)   2013 , Volume 6 , Number 4 (S.N. 22); Page(s) 1 To 5. Paper 
 DEPARTMENT OF MEDICAL MYCOLOGY, SCHOOL OF MEDICINE, SHAHID SADOUGHI 
UNIVERSITY OF MEDICAL SCIENCES, YAZD, IR IRAN  
Abstract: Background: Air contamination with fungal spores and the presence of these spores 
on respiratory tract, especially in industrialized cities with contaminated air, can play an 
important role on the occurrence of respiratory and coetaneous mycoses, asthma and allergic 
reactions. This survey was carried out to determine the prevalence of different fungal spores 
in the atmosphere of Tabriz district. 
Objectives: The present study aimed to detect fungal air spores in Tabriz environments, and to 
compare the environmental samples of Aspergillus fumigatus with the clinical isolated 
samples of this fungus, due to the importance of the dangers of A.fumigatus for public health, 
particularly for the immunocompromised patients. 
Materials and Methods: During this survey, the presence of air fungal spores was analyzed 
using settle plate and prepared culture in Sabouraud's dextrose agar. Prior identifications 
were performed using macroscopic characters, and direct microscopy. 262 samples were 
collected from different areas of the atmosphere of Tabriz district within all four seasons of 
the year. Fungal colonies were isolated from all air samples and identified using macroscopic 
and microscopic characters, and slid culture. 
Results: The main isolated fungal spores from the atmosphere of Tabriz district were 
Penicillium Sp. (36.6%), Cladosporidium Sp. (26.8%) and Aspergillus Sp. (23.6%). 
Conclusions: The presence of fungal spores in the atmosphere as a part of air pollution can 
cause significant problems for human health, particularly in the respiratory tracts. 
 Keyword(s): FUNGI, SPORES, FUNGAL, TABRIZ, ASPERGILLUS FUMIGATUS 
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Structure of Fungi 





Mucormycosis 
 

Mucormycosis (previously called zygomycosis) is a 
serious but rare fungal infection caused by a group of 
molds called mucormycetes. These molds live 
throughout the environment.  

Mucormycosis mainly affects people who have 
health problems or take medicines that lower the 
body’s ability to fight germs and sickness.  

It most commonly affects the sinuses or the lungs 
after inhaling fungal spores from the air. It can also 
occur on the skin after a cut, burn, or other type of 
skin injury. 

 



 موکورمیکوزیس 

موکورمیکوزیس بیماری حاد و نسبتا کشنده است که به سرعت • 

توسعه می یابد و به علت قارچهای مختلف راسته موکورال ایجاد 

 .  می گردد

ریوی، گاستروانتستینال، جلدی  بیماری به اشکال رینوسربزال،• 

 . و یا منتشره دیده می شود

این عوامل به طور معمول بیماریزا نمی باشند، بیماریهای • 

ناتوان کننده ای چون دیابت بخصوص در مرحله کنترل نشده و 

اسیدوز، لوسمی، سل، سوختگی و سوء تغذیه زمینه را برای ابتال 

 . به بیماری فراهم می سازنند

.  این قارچها علاقه خاص در تهاجم به عروق خونی دارند• 

ضایعات اغلب با واکنشهای نکروزه و چرکی همراه می باشند و 

 .تولید گرانولوم شایع نیست



 عوامل بیماری

ارگانیسمهای عامل بیماری متعلق به راسته •  

موکورال و رده زیگومیست می باشند مهمترین 

 :  جنسهای موکورمیکوز انسان عبارتند از

 •Syncephalastrum  

• Mucor  

• Absidia  

• Rhizopus  

• Rhizomucor  

• Mortierella 







Why Deadly ‘Black Fungus’ Is Ravaging 

COVID Patients in India 

Standard treatments such as steroids, as 

well as illnesses such as diabetes, make the 

fungal infection worse@Scientific American 

 



COVID-19-associated mucormycosis 
 COVID-19–associated mucormycosis is less common than other COVID-19–

associated fungal infections24, but emerging reports from India highlight the 
importance of considering this infection. Some medications used to treat 
severe COVID-19, including high-dose corticosteroids and tocilizumab, 
might predispose patients with COVID-19 to mucormycosis.  
Mucormycosis has been reported in patients with severe COVID-19 
infection who lacked other classical mucormycosis risk factors, such as 
diabetes, conditions or medications that weaken the immune system, and 
cancer.25, 26 
Early diagnosis and treatment are key to improving outcomes for patients 
with COVID-19–associated mucormycosis. Clinicians should consider the 
possibility of mucormycosis in patients with severe COVID-19 even when 
patients lack classical risk factors for this disease.  
Biomarkers for diagnosing invasive aspergillosis, such as beta-d-glucan and 
galactomannan, are typically negative in patients with mucormycosis. The 
treatment for mucormycosis frequently involves aggressive surgical 
intervention and treatment with antifungals, including amphotericin B, 
posaconazole, or isavuconazole.  
Voriconazole is not recommended for treating mucormycosis.27 
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How common is mucormycosis? 
 Mucormycosis is rare, but the exact number of cases is difficult to determine 

because no national surveillance exists in the United States. Population-
based incidence estimates for mucormycosis were obtained from laboratory 
surveillance in the San Francisco Bay Area during 1992–1993 and suggested a 
yearly rate of 1.7 cases per 1 million population. 1 

Prospective surveillance among 16,808 transplant recipients performed in 23 
institutions during 2001–2006 found that mucormycosis was the third most 
common type of invasive fungal infection in stem cell transplant recipients 
and accounted for 8% of all invasive fungal infections (77 mucormycete 
cases occurred among 983 stem cell transplant recipients who developed 
any fungal infection). 2,3 Among solid organ transplant recipients, 
mucormycosis accounted for 2% of all invasive fungal infections (28 
mucormycete cases occurred among 1,208 solid organ transplant recipients 
who developed any fungal infection). 3,4  

The number of cases varied widely across participating institutions. 
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Mucormycosis outbreaks 
 Healthcare providers who are concerned about an unusual number of 

new cases should contact their state or local public health agency. 

Although most cases of mucormycosis are sporadic (not part of an 
outbreak), outbreaks of mucormycosis have occured. In healthcare 
settings, it can be difficult to determine whether mucormycosis is 
healthcare-associated or whether the infections were acquired 
somewhere else. 

 Some examples of sources implicated in healthcare-associated 
mucormycosis outbreaks include adhesive bandages, wooden tongue 
depressors, hospital linens, negative pressure rooms, water leaks, 
poor air filtration, non-sterile medical devices, and building 
construction. 7-14 

 Community-onset outbreaks have been associated with trauma 
sustained during natural disasters. 15 
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Deaths due to mucormycosis 
 

Mucormycosis is frequently a life-threatening 
infection. A review of published mucormycosis cases 
found an overall all-cause mortality rate of 54%. 8  

The mortality rate varied depending on underlying 
patient condition, type of fungus, and body site 
affected (for example, the mortality rate was 46% 
among people with sinus infections, 76% for 
pulmonary infections, and 96% for disseminated 
mucormycosis). 8 
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The perfect storm 
 COVID-19 Resource Center  

Breaking news and emerging research on the COVID-19 pandemic. 

 The combination of COVID-19, corticosteroid therapy and diabetes creates the 
perfect storm in which mucormycosis takes roots and thrives. Corticosteroids 
are a life-saving treatment used to reduce the dysregulated immune response 
observed in patients with COVID-19. However, they increase the blood sugar 
level, and fungi enjoy the sugar, Natarajan said. Hyperglycemia in patients with 
diabetes creates an even more favorable environment.  

“Diabetes affects many people in India and, due to the weakened immune 
system, predisposes to more severe COVID-19 infection, which is typically 
treated with corticosteroids. With this combination of dysfunctional immune 
system — that is, a common denominator of COVID-19 and diabetes — plus the 
use of corticosteroids, the risk of mucormycosis increases exponentially,” 
Natarajan said.  

In addition, COVID-19 damages and weakens the superior respiratory tract and 
the eye, increasing susceptibility to fungal infection. Another contributing factor 
is the use of antibiotics, also commonly prescribed in patients with COVID-19 to 
fight secondary infections, he said. 

 



Symptoms of Mucormycosis 
 

The symptoms of mucormycosis depend on where in the body 
the fungus is growing. 1,4  
Symptoms of rhinocerebral (sinus and brain) mucormycosis 
include: 
One-sided facial swelling 
Headache 
Nasal or sinus congestion 
Black lesions on nasal bridge or upper inside of mouth that 
quickly become more severe Fever 
 
Disseminated mucormycosis typically occurs in people who are 
already sick from other medical conditions, so it can be difficult 
to know which symptoms are related to mucormycosis. 
 Patients with disseminated infection in the brain can develop 
mental status changes or coma. 
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 تظاهرات بالینی

 .حادترین عفونت قارچی شناخته شده است•  

بیشتر موارد بیماری در افراد دیابتی کنترل نشده در مرحله •  

اسیدوز، بچه های مبتال به سوء تغذیه، بیماران با سوختگی شدید، 

افراد مبتال به سرطان و درمان دارویی با داروهای سرکوب کننده 

 . سیستم ایمنی و کورتیکواستروئیدی دیده می شود

در زایگومایکوزیس ناشی از راسته موکورال برخلاف راسته • 

انتموفتورال که ضایعات گرانولوماتوزی ایجاد می کنند، التهاب دیده 

 .  نمی شود

 .بیماری موکورمیکوزیس به اشکال بالینی مختلفی بروز می کند• 



 تظاهرات بالینی

اشکال بالینی بیماری در ارتباط با بیماری •  

 .زمینه ای است

 فرم رینوسربرال در ارتباط با اسیدوز دیابتی

فرم  فرم ریوی در ارتباط با لوسمی و لنفوم   

 گاسترواینتستینال در ارتباط با سوء تغذیه



 تظاهرات بالینی

 :  موکورمیکوزیس رینوسربرال•  

این فرم بیماری اغلب با دیابت حاد در رابطه است و اگر  

 .  تشخیص داده نشود به سرعت منجر به مرگ می گردد

این شکل بیماری بیشتر در اثر گونه های ریزوپوس ایجاد  

می شود، عفونت از قسمتهای فوقانی شاخکهای بینی یا 

سینوسهای پارانازال و یا در موارد نادری از طریق حلق با 

 .  سلولیت شروع میشود

کنترل مرحله اسیدوز منجر به بهبودی موقت خودبخود در 

این بیماران میگردد محل عفونت بینی، کاسه چشم و در 

 .مراحل بعدی مغز و مننژ است











 تشخیص افتراقی 

 سایر عفونت های فرصت طلب • 

 عفونت های حاد باکتریال و ویروسی• 



Treatment 
 Early recognition, diagnosis, and prompt administration of appropriate 

antifungal treatment are important for improving outcomes for patients 
with mucormycosis. 2 

 Amphotericin B, posaconazole, and isavuconazole are active against most 
mucormycetes.  

Lipid formulations of amphotericin B are often used as first-line treatment.  

Medications active against Aspergillus such as voriconazole are not active 
against mucormycetes, and there is some evidence to suggest that pre-
exposure to voriconazole may be associated with increased incidence of 
mucormycosis in some patients. 26,27  

 

In addition, surgical debridement or resection of infected tissue is often 
necessary, particularly for rhinocerebral, cutaneous, and gastrointestinal 
infections. 2,4 Control of the underlying immunocompromising condition 
should be attempted when possible. 2 The efficacy of other treatments such 
as hyperbaric oxygen therapy is uncertain but have been useful in certain 
situations. 28 
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 درمان 

در درمان موکورمیکوزیس کنترل دیابت یا سایر عوامل • 

مساعد کننده بیماری واجد اهمیت فراوان می باشد و در غیر 

این صورت درمان با داروهای ضدقارچی به تنهایی یا موثر 

 .  .نیست و یا اثر موقت دارد

به طور سریع و با حداکثر دوز قابل تحمل  Bآمفوتریسین • 

 .در روز از راه تزریق وریدی تجویز می شود

جراحی ضایعات نکروتیک در موکور مایکوزیس جلدی •  

 یا برداشتن بافت نکروزه عفونی

ترکیبات آزولی جدید در درمان موکورمیکوزیس چندان •  

 موثر نمی باشد



 تشخیص آزمایشگاهی 

 : آزمایش مستقیم 

چون عوامل موکورمیکوزیس در طبیعت شایع می باشند در ترشحات ،  

خلط و سطح پوست نیز به طور آزاد وجود دارند و اغلب در محیطهای 

کشت نیز به سرعت رشد می نمایند، لذا انجام آزمایش مستقیم نسبت به کشت 

 . در تشخیص بیماری از اهمیت بیشتری برخوردار است

در نمونه شفاف شده خلط با محلول هیدروکسید پتاسیم هیفهای منشعب • 

میکرومتر  30میکرومتر و گاه تا  25تا  3عریض با دیواره ضخیم به قطر 

 . مشاهده می گردد

 : کشت• 

بدون   Sکلیه عوامل بیماریزا در موکورمیکوزیس در روی محیط  • 

 . سیکلوهگزیمید به خوبی قادر به رشد هستند

 . کلنی این قارچها رشد بسیار سریع دارد• 

 .کشت نمونه های بینی، کام و خلط به ندرت مفید است• 



Increased spread of Candida auris 
during COVID-19 pandemic 

 Candida auris is an emerging fungus that can cause outbreaks of severe 
infections in healthcare facilities. In the United States, it has most commonly 
spread in long-term care facilities caring for people with severe medical 
conditions. However, since the start of the COVID-19 pandemic, outbreaks of 
C. auris have been reported in COVID-19 units of acute care hospitals.  
 
These outbreaks may be related to changes in routine infection control 
practices during the COVID-19 pandemic, including limited availability of 
gloves and gowns, or reuse of these items, and changes in cleaning and 
disinfection practices.  
 
New C. auris cases without links to known cases or healthcare abroad have 
been identified recently in multiple states, suggesting an increase in 
undetected transmission. Screening for C. auris colonization, an important 
part of containment efforts, has been more limited as resources of 
healthcare facilities and health departments have been diverted to respond 
to COVID-19. 
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Invasive candidiasis in patients with COVID-19 
 
 

Invasive candidiasis in patients with COVID-19 

Patients hospitalized for COVID-19 are at risk for 
healthcare-associated infections (HAIs), including 
candidemia, or bloodstream infections caused by 
Candida.7,17–19 Fungal infections resistant to 
antifungal treatment have also been described in 
patients with severe COVID-19.19,20  Early diagnosis 
and monitoring for Candida infections and 
antifungal resistant infections (e.g., C. auris, azole-
resistant Aspergillus) are key to reducing death from 
COVID-19 in patients with severe COVID-19 fungal 
co-infections. 
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Other fungal diseases, such as histoplasmosis, Valley fever 
(coccidioidomycosis), and blastomycosis, can cause fever, 
cough, and shortness of breath, similar to COVID-19 and 
bacterial pneumonias.21 

 These fungi live in soil. People become infected by breathing 
in fungi present in the air. Clinicians should consider fungal 
pneumonias as a possible cause of respiratory illness, 
particularly if COVID-19 testing is negative. It is important to 
note that these fungal diseases can occur at the same time 
as COVID-19.22,23 
 

Fungal pneumonias can resemble COVID-19 
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