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ABSTRACT

As the Covid-19 virus, the infection is caused by SARS-COV-2 has an effect on the respiratory system of the
human body. In the second wave of covid-19, mucormycosis infection has been identified. Mucormycosis
infection is not contagious and is not transmitted from one person to another, but this is fungal infection that
can affect more than just one side to be infected with the same person. When people come into contact with
spores, fungus, infection occurs. It develops on the skin, in the nose, brain, paranasal sinuses, lungs, etc. This is
a disease which manifests itself in those patients who had returned to the public health or recovering from covid-
19, that is, to the situation with covid-19. This is a problem that occurs as a result of high blood glucose levels,
hematologic cancer, iron deficiency, the use of steroids in the treatment of covid, etc. As a result of the condition
of the body, the human system is weak, this is the body in an acidic environment and it is more susceptible to
fungal development. Most recently, in black, white, and yellow, fungal infections have been published. The
nomenclature of the fungal cell membrane and determines the site, and is not in the mycological classification,
for example, in the area of the head, the neck. The process of making the diagnosis of a fungal infection, it is not
only because of the introduction of the fungal cell membrane component is carried out by a cytological
preparation. In the treatment of a fungal infection in the search for its causes, symptoms, and risk factors. For
the treatment of mycotic infection, liposomal amphotericin b, and triazoles derivatives, i.e., isoconazole,
posaconazole is highly beneficial in treatment.
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I. INTRODUCTION

The name mucormycosis is derived from the German name Mucormycosis. German pathologist
Paltaut in 1885, described as 'Mycosis Mucorina' And this year diagnosed mucormycosis was discovered. In 1876,
Furbinger described in Germany a patient who died of cancer in this patient with right lungs showing
hemorrhagic infection with fungal high hyphae and a few sporangia.[! The term '"Mucormycosis' was widely
used by the American pathologist R.D. Baksh. In the previous Mucormycosis i.e., Black fungus is called
Zygomycosis. It is a serious but rare fungal disease that occurs due to a fungus in the mucorales order. Basically,
the type of fungus that is, the fungus is not a yeast or not a fungus. Mycosis infection caused by inhaling fungal
particles or a local colony formed on the skin can start to become infected. The disease usually begins in the
lungs or skin. People with weakened immune systems and an acidic immune system that occurs in the treatment
of covid-19 are at risk of developing fungus. In severe cases of fungal infection is popular.

1. Link between covid-19 and mucormycosis

Mucormycosis infection was seen in a small number in India before covid-19 too, but it is now
affecting post covid patients in large numbers. #22%

In SARS-COV-2 infection and covid-19 treatment indiscriminate steroidal use for example
dexamethasone, corticosteroids increase blood sugar level and decrease immune system.?*! Not only in covid-
19, but steroids are mostly used in pulmonary disease and orthopaedic patients that suppress the immune
system.[! Due to these features covid-19 patients face a renewed risk of failing the battle against attack
mounted by organisms such as mucormycetes. !

In severe covid-19 treatment long term ventilation process can decrease immunity and fungus being
transmitted by humidifier water being given along with oxygen. In this case, oxygen support for people with
severe covid-19 can cause drying of the nasal cavity and further increased risk of mucormycosis. Because it
spreads through the respiratory tract and erodes facial structure®!

After covid-19, higher rates of mucormycosis cases in India are due to combination factors. For
example, more than 30 million people in India have diabetes. Number of cases of mucormycosis before covid-

DOI: 10.35629/6718-10052937 WWW.ijpsi.org 29|Page



COVID-19: Recent Advancement in Black, White and Yellow Mycosis

19 is pandemic was relatively low, although prevalence was rising./”®! As a covid-19 is a viral infection that the

virus as a part of replication cycle suppresses the immune system for example, HIV infection of course, which
causes long-term immune suppression.’?®! Antifungal medication like voriconazole inhibit aspergillus but mucor
remains on cascade and due to lack of competition.® Covid-19 treatment damages the mucosa and blood
vessels and increases iron in serum which is an important factor for fungus to grow. %!

1. Mucor

Fungus is ubiquitous in nature which is found in soil, plants, decaying organic matter, water, air, damp
places, animals and humans also.®"! Fungus play a very important role in the ecosystem along with bacteria by
degrading organic matter into simpler form for consumption of plants, for example household yeast, moulds,
mushrooms etc.

Basically, the black fungus is not a plant because plants do photosynthesis. These molds cannot do
photosynthesis. So, they look like eukaryotic or animal systems, not as a plant system. Black fungus does not
prepare their own food. They have to collect fuels from outside and then they convert it into nutrition. This
fungus is a mixture of animal cells and plant cells.!* Mucor is naturally found everywhere in the environment.
There are around 50 species distributed worldwide. Due to the mucor species of mould mucormycosis disease
conditions occur and they might affect mucous membrane skin, eyes, lungs etc.

Classification

Kingdom: Mycota

Division: Zygomycota
Sub-division: Zygomycotina
Class: Zygomycetes

Order: Mucorales

Family: Mucoraceae

Genus: Mucor

Characteristics

1. “Black” or “Bread mould” is another name of Mucor.

2. Mostly the mode of nutrition is Saprophytic (i.e., grow in dead matter) also for others, Coprophilous
(i.e, grow in the dung of herbivorous animals.)

3. Various varieties of Mucor grow on bread, jam, jellies,etc.

4, Eucarpic is the vegetative body of the Mucor.

5. Glycogen and Oil droplet is the form of major reserve food material.
6. Cellulose and Chitin is the composition of Mucor cells.

Structure

The three features of Mucor structure are:

. Morphological

. Macroscopic

. Microscopic

In the structure of Mucor, there are two horizontal branches which are Subterranean hyphae and
Prostrate hyphae also one vertical branch which is Aerial hyphae. Hyphae is a multinucleated thread-like thin
structure in the form of Mycelial network.[34] After getting mature, they develop a receptor but they do not have
Septa. Mucor does not have Septa (a long thread that can identify individual cells as nuclei are present in that
thread which means thread boundary of the cell is not clear). In the horizontal line, on the surface of substrate
molds are growing e.g. rotten fruits, rotten flowers.
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In the structure of mucor sporangia, sporangiophore, sporangiophore, columella play an important role in the
function of fungus.

Sporangium

Sporangiospores

Columnella
Aerial hyphae /
sporangiophore

Prostrate hyphae

Sub-terranean hyphae

Structure of Mucor
Fig.1 Structure of Mucor

List of fungi species that causes Mucormycosis
Rhizopus Species.
Mucor Species.
Rhizomucor Species
Syncephalastrum
Cunninghamella
Absidia

Aspergillus

Candida Auris
Talaromycosis

10. Cryptococcus

11. Histoplasma

12. Pneumocystis

OCoNO WM

1. Black fungus
Mucormyecosis is a serious but rare infection caused by exposure to mucor mold which is naturally
present in the environment. Commonly found in soil, plant decaying fruits, vegetables etc. ?*2"* |t mainly
affects the people who are on medication treatment for health issues. E.g. diabetes, hypertension, etc. The
medication reduces the ability to fight environmental pathogens. The body organs that are affected here are
brain, lungs, sinuses, etc. The black fungus infection is mainly seen in Madhya Pradesh, Telangana, Gujarat,
Andhra Pradesh, Haryana, Karnataka, Maharashtra Rajasthan.!!
Types of Mucormycosis:
1. Rhinocerebral (sinus and brain) Mucormycosis Symptoms
One side facial swelling
Headache
Nasal/Sinus congestion
Black lesions on nasal bridge
Fever
Pain and Redness around eye/nose
Bloody/Blackish vomit
Altered mental state
Loosing of teeth
Blurred/Double vision with pain
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. Thrombosis
. Necrosis

Rhinocerebral Mucormycosis is a rare opportunistic infection which is occured in sinuses, oral cavity,
brain, nasal passage due to saprophytic fungi. This infection occurs by inhalation of spores. ¥7*® There are more
chances of death due to risk factors of Diabetes Mellitus, Solid Organ Transplant, Hematologic Malignancy and
patients in immunosuppressed state. Wide range of fungal coinfection may exist and may be associated with
preexisting morbidity.” It also may develop hospital acquired infections such as Ventilator Associated
Pneumonia. 78

2. Pulmonary Mucormycosis Symptoms:
. Cough

. Chest Pain

. Shortness of breath

. Fever

Pulmonary Mucormycosis is an uncommon fungal infection and mostly seen in immune-compromised patients.
This infection occurs by inhalation of spores. Here also, there are more chances of death due to risk factors of

[[g)igbege]s Mellitus, Solid Organ Transplant, Hematologic Malignancy and patients in immunosuppressed state.
,13,15,21

Cutaneous Mucormycosis Symptoms:

Blister or ulcer

Skin wounds

Swelling around wounds

Pain

o Turn black skin

Cutaneous Mucormycosis infection seen in patients having contamination of skin wounds. It occurs due to
Phylum Glomeromycota having nature of angioinvasive. This infection can spread fastly from skin to deep tissue
and bone Untreated skin infection will result in tissue infarction, thrombosis and necrosis.!

e o o o W

Gastrointestinal Mucormycosis Symptoms:

Nonspecific abdominal pain

Nausea

Vomiting

Gastrointestinal bleeding

Hematochezia

Fever

Gastrointestinal Mucormycosis infection caused by fungi of order Mucorales,in most cases caused by Rhizopus.
Which is found in decaying vegetables and soil. It is a rare but lethal infection due to invasion of Mucarole.™

e o o o o o -l>

5. Disseminated Mucormycosis Symptoms:
o Headache

. Nasal Bridge

o Black lesion

. Fever

Disseminated Mucormycosis occurs when infection spreads through the bloodstream to affect another part Of
body e.g. Brain, Heart, Spleen, skin etc.

Risk Factors and Epidemiology

The causative agents in order to new carols include 261 spaces in 55 general 38 of which have been
associated with human infection. The body having condition is a low immunosuppressive in Diabetes mellitus,
Steroid use i.e. corticosteroid, hypertension, Prolonged ICU use, Hematological malignancies, hematopoietic
stem cell transplantation (HSCT) Leukemia, Iron overloaded, Autoimmune disease condition, Over use
Voriconazole therapy, AIDS, Renal failure, Liver failure, Chronic
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alcoholism, Malnutrition, Low birth weight of foetal, Neutropenia, Post pulmonary tuberculosis etc. Above
mentioned body condition is are prone to infection of mycosis. 248201

Epidemiology mucormycosis looks for a weak immune system and acidic environment to be able to start
growing faster and once growing fast then getting ahead of it is difficult to stop the infection. It does cause
blood vessels to become fungal, it grows in the Wall of blood vessels, occludes and blocks. It causes blood
supply of Oxygen and especially in the nose area from there to the cribriform plate. It will show to the brain, eyes,
and jaw to the respiratory system that it causes dead tissue. 7! It is opportunity it has to be situation where
person immune system is down and the acidic environment occur.?” This environment is more susceptible to
the mucor growth. The human immune system going to be down Prolonged ICU stay means a person on
unclean and hygienic situation there is the chances of infection occurs from hospital area. ICU patients having a
weaker immune system this person definitely going to be acidic environment because of the use of medicine
which is treat covid and other made medicinal condition for their own bodies state so causes person to be at the
risk of mucormycosis and unclean devices tube Nestle Kanu cools vegina tense do so on the ventilator tubes
renal and her disease.

Both types of diabetes people can be susceptible to mycosis is especially uncontrolled diabetes having
suppressed immune systems because immune cells do not have enough energy to function correctly and then
cannot fight.™® Because type 1 diabetes there is ketoacidosis and as soon as an acidic environment occurs then
mycosis can start growing. In type 2 diabetes there is glucose level that is high so lactic acidosis occurs. Then
they damage the cell. Use of steroids in covid treatment lowers the immune system. 2%

Prevention

. Use a mask if visiting dusty construction sites.

o Wear shoes, long trousers, long sleeve shirts and gloves while handling soil mass.
. Maintain good hygienic conditions and keep the surroundings clean.

. Avoid unnecessary use of broad-spectrum antibiotics, antifungal, steroids.

Diagnosis

According to disease condition, medical history, symptoms, physical examination diagnosis is
done.*? |n diagnosis process lab test, tissue biopsy, nasal endoscopy, fungal culture test, CT scan of sinuses
and lungs. When any symptoms of mycosis infection are observed then as possible early diagnosis is a
challenging process this is the most important step because delay in diagnosis. It clearly impacts mycosis
recovery rate.

Treatment

Mucormycosis is treated by antifungal medicine. This is given by two routes

Oral Route

1. Liposomal amphotericin B

2. Posaconazole

3. Isavaconazole

Amphotericin B has a high daily dose for long period treatment and statically improves patient outcome but it has
limited therapeutic activity because of severe side effects.*®

Intravenous Route:

1. Posaconazole

2. Isavuconazole

In severe condition will have to surgically remove infected body parts to stop infection from reaching the brain.
Surgery effectively depends on availability of surgical technique.

Role of surgery

o Remove of devitalized tissue
o To establish histopathology
o Debulking of infected tissue
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Fig. 2 Black Fungus Infection

V. White fungus

The infection caused by candida fungal species. It is more dangerous than black fungus that can spread
to several body parts: skin, mouth, brain, nails, stomach and private parts. The first case of white fungus
infection is seen in Bihar and Madhya Pradesh. According to Dr Kaushal Verma professor of all India institute
of medicinal science this fungus infection starts from the tongue or private part and the tongue becomes white
and then sprayed into another part. White fungus is present indoors and outdoors. The symptoms of white
fungus infection are similar to covid and which is detected by CT scan.

The low immunity peoples are more prone to this fungal infection, people having preexisting
medication issues that are diabetes mellitus cancer steroid use and prolonged ICU treatment. so important to
maintain immunity power. In severe condition, side effect kidney and liver damage

Symptoms

. Fever

o Diarrhoea

. Dark white spots on lungs

o Reduce oxygen level

o White patches in oral cavity

) Skin lesions

o Coughing Prevention

o Keep the surroundings clean, free from dust particles and maintain good hygienic conditions.

o Maintain immunity power. Diagnosis and treatment

In the diagnosis process check the severity of infection and microscopic observation test. In treatment,
antifungal medicine is preferred. e.g. Voriconazole, Liposomal amphotericin B. In severe condition, by using
surgery, removal of white patches etc.

Fig. 3 White Funus Infection
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V. Yellow fungus

The first case of yellow fungus infection was reported from Ghaziabad in Uttar Pradesh.[24] A age 59
years old patient tested positive for this infection in NCR City. The yellow fungus infection is mostly observed
in reptiles not in humans. Yellow fungus infection is more dangerous or severe than black and white fungus
infection. This infection starts internally causing first leakage and then it leads to slow healing of wounds.
[30,31] In serious cases organ failure and cell injury occur. Once the inhalation of fungus spores and then it
affects sinuses, cavity, lungs and chest cavity of the patient. This occurs due to unsanitary conditions and
patients having weak immune systems and steroid treatment in covid-19.

Symptoms

Lethargy

Fatigue

Poor appetite

Weight loss

Poor metabolism

Sunken eye

Malnutrition Prevention

Mostly fungal infections spread due to bad hygienic conditions. Maintain surrounding cleanliness.

Remove rotten food, contaminated food that prevent growth of fungus or bacteria.

Humidity is the important factor for growth of fungal so maintain humidity in between 30% to 40%.
igh moisture in the ear allows proliferation of fungus. [25,26]

Proper ventilation. Treatment

Broad spectrum antifungal

Liposomal amphotericin B injection

® &6 o T o6 o o o o o o o o o

I1. DISCUSSION

Mucormyecosis inflation is most frequently a rise in a patient with weak immune system in post covid
patients. This infection is pandemic and has high mortality and morbidity. Recently, symptoms and treatment of
fungal infection are common for various types of fungus. After black mucormycosis nasal aspergillosis cases
rise. Especially in low and middle-income countries there is increased mucormycosis cases and the show is
alarming. In developed countries hematological malignancies post pulmonary tuberculosis, orthopedic, chronic
renal failure disease patients are more. The most important preventive measure against filamentous fungus in
fiction remains the decrease of environmental majors. For example, covid-19 patients with mucormycosis who
were admitted to the HEPA filter room. Due to the severity of post covid-19 necrosis diagnosis remains
challenging. Fluconazole and itraconazole should not be used for prophylaxis for treating mucormycosis; this is
given lack of both in vitro and in Vivo susceptibility.

111. CONCLUSION

Post covid-19 situation, that is mucormycosis, is declared as an epidemic and in this pandemic
situation patients have to keep strong immunity power and maintain a healthy surrounding environment and
good hygienic condition. Mucormycosis is better to identify by its name rather than color. The question still
comes about the causes and origin of covid-19 increasing the prevalence in post covid-19 patients so more work
on research is required for better management of opportunistic infection in covid-19 patients. Pulmonary
aspergillosis is usually seen in weak immune system patients, but aspergillosis of the sinus is rare. The disease
is now seen in those patients who have been cured of Covid or currently in treatment.
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