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ABSTRACT

In the southeast India, post-COVID-19 black fungus is increasingly being reported in medically compromised individuals.
Diabetes and systemic steroids in COVID-19 patients constitute the double-edged sword that results in post-COVID-19 fungal
infections. Black fungus is a part of normal flora that thrives in an immunocompromised state, resulting in rhino-orbital-cerebral
mucormycosis. Majority of patients, suffering from black fungus, have uncontrolled diabetes and have undergone steroid
therapy. Intra-oral signs are the earliest warning signs in black fungus and dentists should be on the lookout for these, so as to
prevent the development of deadly infection. Comprehensive intra-oral signs are enlisted in this review for dentists that include
tooth mobility and periodontal clinical attachment loss amongst others. Evidence-based preventive approaches are highlighted
in this review to reduce morbidity and mortality, associated with black fungus. Regular dental check-ups are vital to prevent
and diagnose early the secondary fungal infections in post-COVID-19 patients, reducing morbidity significantly.
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In the southeast India, post-COVID-19 black fungus is increas-
ingly being reported in medically compromised individuals; and
those, who have taken high doses of steroids during COVID-19
treatment.’ Black fungus (mucormycosis) is a rare opportu-
nistic fungal infection that has now become the most common
notifiable post-COVID-19 infection in susceptible Indian popula-
tion with a high mortality rate.” Following evidence-based
recommendations for dentists have been developed on the
basis of global guidelines of the European Confederation of
Medical Mycology and experience of treating patients suffering
from black fungus with diabetes in renal transplant and dialysis
patients at a tertiary care hospital.> Dentists can easily diag-
nose and prevent black fungus in post-COVID-19 patients,
based on these recommendations, and they should be an inte-
gral component of multi-disciplinary team managing black
fungus.

This fungus is ubiquitously found in soil, manure, and vegeta-
blesand canbe cultured fromtheoral cavity and nasal passages
of healthy patients without clinical signs of infections. Infection
results from either inhalation or ingestion of fungal spores and
through contamination oftraumatisedtissue.
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An ulcerative lesion or an extraction socket can become the
portal of entry of these fungi into the head and neck region in
immunocompromisedindividuals.*

More than half of the patient population, suffering from black
fungus, have uncontrolled diabetes resulting in hypergly-
caemia and acidosis.>® Cell-mediated immunity in these
patients is significantly reduced as acidosis has a negative
effect on the phagocytic ability of granulocytes. Acidosis
favours an acidic environment, resulting in increased levels of
free ferric ions thereby supporting the growth of black fungus.’
Furthermore, these fungi secrete ketoreductase, which easily
breaks down ketone bodies in diabetic patients." These fungi
can directly penetrate the endothelial lining of blood vessels,
resultingin angioinvasion, necrosis, and thrombosis.?

Although speculations abound as to the reasons for the sudden
aggressive and fulminant nature of black fungus amongst
COVID-19 patients; diabetes, industrial oxygen cylinders, and
inappropriate use of a high dose of steroids for more than two
weeks are implicated in their spread. Risk factors for the spread
of black fungus include non-sterile products such as bandages
and wooden tongue depressors, medical devices such as
catheters, insulin pumps, and medical procedures such as surg-
eries and tooth extractions. In addition, environmental risk
factors are contaminated oxygen supplies, inadequate sanita-
tion, defective ventilation systems, and water leakage. There
are many clinical variants of mucormycosis; however, the most
common is rhino-orbital-cerebral mucormycosis.’ It affects the
nasal and oral cavity, the paranasal sinuses, and spreads to the
eyes, ears, and brain.****

JCPSP Case Reports 2021, Vol. -1():155-157

155



Syed Jaffar Abbas Zaidi and Shahida Magsood

The earliest signs of black fungus are evident in the oral cavity.
Although generalised gingivitis is seen in COVID-19 patients,
black fungus presents with generalised periodontitis, bleeding
upon probing, clinical attachment loss, halitosis, and bad taste.
Discoloration ofthetongue and hard palateis seencommonlyin
these patients; and is one of the first signs of black fungus in the
oral cavity. Unilateral numbness of cheek or teeth or a sudden
weakness of the muscles of mastication are other early signs
thatindicatefungalinfection.'**

Tooth mobility is also associated with this disease, coupled with
ulceration and localised intra-oral abscesses. Dry socket is
common, if teeth are extracted in these patients. Fungal infec-
tion in the maxillary sinus often results in pain that radiates to
the maxillary teeth. Therefore, dental orthopantomograms
(OPGs) or full mouth intra-oral X-rays should be used for
screening such patients. Some black fungus cases present as
acute necrotising ulcerative gingivitis (ANUG) with painingums
and teeth. The gums between the teeth appear punched out
and ulcerate with a covering of grey layer of necrotic tissue. The
gums bleed easily and mastication and talking become
painful.**?

Dentists can easily identify these symptoms by examining the
oral cavity and performing the basic periodontal examination.
Black fungus in post-COVID-19 patients can be prevented and
diagnosed at an early stage; thus, reducing morbidity and even
mortality. Along with oral care, strict diabetic control is neces-
sary to prevent this fungus from spreading to the kidney, liver,
andotherorgans.>*

Oral check-ups should be made mandatory for patients who
have recovered from COVID-19 to check these warnings signs.’
Mucormycosis can develop weeks or even months after
patients have recovered from COVID-19; so regular dental
check-ups at three-month intervals should be performed for
these patients.” An inappropriate management of mucormy-
cosis can lead to systemic spread to the lungs and brain. The
systemic spread requires a multidisciplinary approach, which
may involve ophthalmologists, ENT specialists, general
surgeons, dentists, neurosurgeons, and maxillofacial
surgeons. The drug of choiceis injectable amphotericin B for six
to twelve weeks along with surgical debridement until healthy
tissue is evident; and oral care that includes deep scaling,
debridement, and prophylaxis.

Good glycaemic control during the post-COVID-19 phase in
diabetic patients prevents a surge of black fungus.®**** The use
of systemic steroids should be limited to two weeks to prevent
the infection with this fungus. Patients on oxygen therapy
should use sterile, distilled, or de-ionised water for humidifiers.
Mineral water and tap water should not be used in humidifiers;
and water should be changed on daily basis as these harbour
fungi. Wearing gloves while handling soil, manure or moss can
also prevent this disease. Steam inhalation is recommended to
keep the paranasal sinuses clear. Nasal irrigation with betadine
can also help prevent the fungal infection. Good oral hygiene
should be maintained in vulnerable patients with mouth rinses

of chlorhexidine or two percent povidone-iodine solution, if any
of the intra-oral signs appear. Mouthwashes should be discont-
inued after the resolution of symptoms.* Patients with signs of
fungal infection should take a high protein, low carb, and low
sugardiet, and multivitamin complexesthatinclude VitaminD,
A, E,and B-Complex.?

Patients should be informed to contact their physician or
dentist, if any of the warning signs of black fungus become
evident.

In conclusion, screening of post-COVID-19 patients combined
with regular dental check-ups are vital to prevent and diagnose
early the secondary fungal infections in these patients, thereby
reducing morbidity significantly.
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