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	 The authors aimed to give a quick reference guide for humanity about the new threat 
even after the COVID-19 health battle i.e., the Black fungus also baptized as Mucormycosis 
infection. After recovering from COVID-19, patients with diabetes mellitus and patients who have 
undergone steroidal treatment are more prone to black fungus infection. This review gives quick 
information about various types of Mucormycosis infections, risk factors, symptoms, treatment, 
and prevention of black fungus. The things that can be and cannot be done to eradicate the black 
fungus. Any sign of black nasal mucosa/sputum, fever, headache, hazy/blurred/double vision 
with eye pain, loss of one side sensation on face and loss in the sensation while chewing, etc., 
then it should not be neglected and immediately intimated to the health professionals and get 
treated. If black fungus is unidentified early stages and untreated in time, the patients may lose 
their facial/neck parts as a part of cleaning surgery. The study concludes that by maintaining 
hygienic conditions, health checkups, and doctors’ advice one can fight and eradicate the black 
fungus.
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	 The entire world is fighting with 
COVID-19 and presently India is battling the 
second wave and disturbed with this noxious 
transmissible virus but also other impediments 
that are actuality stated by the patients1. One such 
fatal impediment being detected in patients in 
India in current periods, who have verified positive 
for COVID-19 and are progressively improving, 
is a fungal disease called Mucormycosis (MM) 
(earlier termed as zygomycosis) familiar as “black 
fungus”2,3. With hundreds of cases being stated in 

various states of India, it has activated an extra 
wave of panic among the overall public. MM, is 
an infrequent fungal contagion, prompted by the 
mucormycete mold, that occurs expansively in soil, 
leaves, decayed wood, and putrefied manure4. 
	 The black fungus contagion is considered 
by a good darkening of the skin, inflammation, 
black nasal mucosal, redness, ulcers, fevers, this 
precarious illness can also assault the lungs, eyes 
and even the brain, demonstrating to be lethal if left 
unattended5,6. It is critical to appreciate the causal 
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factors and protruding symptoms accompanying 
MM, to speedily detect any imaginable cautionary 
signs rising in both, COVID-19 patients and other 
persons. These must be punctually transported to 
the healthcare expert so that appropriate medical 
management can provide and the pretentious single 
convalesces absolutely.
Types of Mucormycosis
	 The popular MM that causes infections in 
humans as illustrated7-10: 
• Rhinocerebral MM: It is a contagion in the sinuses 
that can feast on the brain. This form of MM is 
furthermost in folks with unrestrained diabetes and 
in persons who have had a kidney displace.
• Pulmonary MM: The most joint type of MM in 
persons with cancer and in persons who had an 
organ displacement or a stem cell displacement.
• Gastrointestinal MM: The more collective among 
younger than aged, particularly impulsive and low 
birth weightiness babies <1 month of age, who had 
antibiotics, surgery, or medications that inferior the 
body’s capability to combat germs and sickness. 
• Cutaneous MM: happens after the fungi arrive 
the body concluded a break in the skin (for 
example, after surgery, a burn, or other types of 
skin trauma). This is the most mutual form of 
MM amongst persons who do not have declining 
immune systems.
• Disseminated MM:  I t  arises when the 
contamination feasts over the bloodstream 
to disturb an additional part of the body. The 
contagion most usually disturbs the brain, but also 
can disturb other organs such as the spleen, heart, 
and skin.
	 MM is any fungal contagion instigated by 
fungi in the order Mucorales. Normally, species in 
the mucor, Cunninghamella genera and rhizopus, 
absidia are utmost frequently concerned11,12. 
Hyphae often considered as disease increasing in 
and round blood vessels and may be hypothetically 
lethal in diabetic or brutally immunocompromised 
persons.MM and “zygomycosis” are occasionally 
used interchangeably13. Though, zygomycota has 
been acknowledged as polyphyletic, and is not 
comprised in modern fungal arrangement systems. 
	 Also, while zygomycosis includes 
Entomophthorales, MM excepts this group. MM 
can chief to loss of the upper jaw and occasionally 
even the eye14. “Patients would need to arise to 
positions with loss of purpose because of an absent 

jaw-struggle with chewing, swallowing, facial 
aesthetics, and loss of self-confidence15. 
	 While prosthetic standby of the absent 
facial arrangements can begin once the patient 
stabilizes after surgery, doctors it is imperative to 
calm him about the convenience of such intrusions 
instead of leave-taking him to panic with the 
abrupt, unexpected loss, expanding a post-Covid 
stress syndrome which is previously a reality, a 
maxillofacial prosthodontist. Prosthetic rebuilding 
can be caused after surgery, but provisional 
solutions should be arranged even earlier operation 
of the jaws for enhanced long-term fallouts16. 
Risk factors
	 Not all persons who have constricted 
coronavirus contagion and are on management 
for COVID-19 attain MM. Certain persons are 
more prone to getting pretentious by the fungal 
contagion, such as17,18: 
• Folks with diabetes mellitus are incapable to keep 
blood sugar points in the interior in the usual range.
• Persons with comorbid circumstances enchanting 
immunosuppressant steroid medicines to achieve 
pre-existing infections and COVID-19, over a 
prolonged distance of period.
• Being preserved in the ICU wing of hospitals for 
a continued intermission period.
• Having a susceptible immune system that is 
deteriorated owed to comorbidities such as earlier 
organ transplant surgeries or cancer therapy 
measures.
• Already enchanting prescription antifungal drugs 
to struggle infections.
Symptoms of black fungus
	 The symptoms of MM while recuperating 
from COVID-19 are as follows19. In accumulation 
to continuously observing COVID-19 patients with 
the aforementioned ailing situations who are on 
management, doctors’ necessity also has an eye 
out for these suggestions of Mucormycosis20,21.
• Distinct blackish discoloration on the connection 
of the nose.
• Further worsening of breathing roles, with torso 
aching, pleural effusion, and blood cough or 
hemoptysis.
• Hazy vision, with objects blurred or in double, 
with eye pain.
• Irregular thrombosis, sideways with skin wound 
and impairment or necrosis of skin.
• Pain on solitary one side of the face, cheekbones, 
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with the non-existence of sensation and protruding.
• Protuberant sore in teeth, jawbone, humiliating 
of tooth structures.
• Sinusitis, sideways with obstruction of the nasal 
tract and bloody or blackish nasal mucus expulsion.
Signs and symptoms
	 MM recurrently contaminates the sinuses, 
brain, or lungs. While contagion of the oral crater is 
the furthermost common form of MM, the fungus 
can also contaminate the gut and skin. In erratic 
instances, the maxilla may be pretentious by MM. 
The major blood vessel supply of maxillofacial 
areas typically prevents fungal infections, though 
more contagious fungi, such as those accountable 
for MM, can often overwhelm this trouble22,23.
	 If the illness includes the brain, then 
indications may comprise a partial headache, fiscal 
pain, pyrexia, nasal cramming that improvements 
to black ejection, and serious sinusitis with 
ophthalmic puffiness. Exaggerated skin may seem 
comparatively normal during the initial phases of 
contagion. This skin rapidly becomes reddened and 
may be swollen before ultimately turning black 
because of tissue decease. Other forms of MM may 
include the lungs, skin, or be prevalent through 
the body; indications may also comprise difficulty 
breathing, and tenacious cough. In cases of tissue 
disease, there might be nausea and vomiting, 
coughing up blood, and abdominal pain24.
	 The symptoms of MM also be contingent 
on every part by the fungus is mounting25-28. The 
facial images of pre and post-operative black 
fungus patients as shown in fig.1.
Symptoms of Rhinocerebral MM
• One-sided facial inflammation
• Headache
• Nasal or sinus cramming
• Black grazes on mouth and nose

• Fever
Symptoms of pulmonary MM
• Fever
• Cough
• Chest pain
• Shortness of breath
Symptoms of Cutaneous MM
• Blisters or ulcers, and the ill area on the skin may 
turn black.
• Other symptoms comprise pain, balminess, 
extreme soreness, or bump at the wound.
Symptoms of gastrointestinal MM
• Abdominal pain
• Nausea and vomiting
• Gastrointestinal bleeding
Symptoms of disseminated MM
• Classically happens in persons’ sick with other 
medical situations, so it’s stimulating to know 
which indications are connected to MM. 
• Patients with dispersed infection in the brain can 
advance mental position changes.
Treatment for the MM
	 After the diagnosis of MM is inveterate, 
then the instant management approach is to suggest 
antifungal medicines, to be reserved either orally 
if the contagion is still slight, or managed via 
injections in more aggressive cases, to the patient. 
These controlling prescription drugs own the 
capability to board the fungal samplings in the 
body and slow down their rapidity of dispersion 
within the system, as well as entirely control their 
disparaging movement.
	 This guarantees condensed impairment to 
bodily organs, thwarts fungal contagion entirely, 
averting grave difficulties and fatal consequences. 
It is directed to observe blood glucose levels even 
after the originally corona positive patient with 
diabetes mellitus has tested negative for COVID-19 

Fig.1. A, B and C-Images of Black fungus patients; D-Post operative patient
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and pursue medical care at once if there is an 
unexpected spike in blood sugar interpretations29.
	 Furthermore, medications may be 
expected to treat other pre-existing illnesses, such 
as diabetes, to lighten its concomitant symptoms. In 
conditions where serious impairment has happened 
in bodily tissues, surgical procedures are completed, 
to remove these fungal balls. Upon acceptance of 
all required corrective processes, the doctor keeps 
a check on the patient, to safeguard MM fungal 
contagion does not persist and assurance effective 
management, total repossession of the patient30.
Prevention of MM
	 Furthermore, simple precautionary 
procedures go a long way in dropping the 
probabilities of obtaining MM post-COVID-19 
retrieval, such as31,32:
• Guaranteeing personal hygiene by bathing and 
cleaning the body carefully, mainly after recurring 
home from work, employed out or staying 
neighbors, relatives, friends.
• Tiring face masks and face safeguards when 
working in muted polluted environments such as 
manufacture sites.
	 Susceptible groups include persons who 
have health complications or take medications that 
inferior the body’s capability to combat germs and 
illness. These comprise those with diabetes, cancer, 
or persons with organ displace. Use masks if one 
is staying at grubby construction sites. Conserve 
personal hygiene comprising a detailed scrub bath. 
The analysis depends on the site of the supposed 
contagion. Treatment of MM necessities to be 
preserved with treatment antifungal medication. 
Sometimes subsequent loss of the upper jaw and 
occasionally even an eye.
Do’s and Don’ts in MM
	 Some things to be done, and some avoided 
tackling black fungus21,33,34.
Do’s
• Regulate hyperglycemia.
• Observe blood sugar conditions in post-COVID-19 
liberation and also in diabetics
• Use clean, sterile water for humidifiers through 
oxygen therapy.
• Use antibiotics/antifungals cautiously.
Don’ts
• Stop steroidal treatment with doctors’ advice.
• Do not miss threatening signs and symptoms.
• Do not deliberate all the cases with a congested 

nose as cases of bacterial sinusitis, predominantly 
in the scenery of immunosuppression and/or 
COVID-19 patients on immune-modulators.
• Do not vacillate to seek destructive inquiries, as 
suitable (KOH staining & microscopy, culture) for 
perceiving fungal etiology.
• Do not lose critical time to recruit management 
for MM. 
	 After recuperating from coronavirus, 
one must closely observe and must not miss any 
warning signs and symptoms stated above, as the 
fungal contagion is originated to appear even weeks 
or months after retrieval.

Conclusion

	 Black fungus (Mucormycosis) infection 
will attack patients who recovered from 
COVID-19. Patients with diabetes mellitus and 
who took steroidal therapy are more affected by 
a black fungus infection. Patients who observed 
any symptoms of black nasal mucosa/sputum 
discharge, fever, headache, hazy/blurred/double 
vision with eye pain, loss of one side sensation 
on face and loss in the sensation while chewing, 
etc., should come under medical supervision and 
get treated. The study concludes that by upholding 
hygienic environments, health examinations, and 
doctors’ counsel one can contest and exterminate 
black fungus.
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