
International Journal of Research Publication and Reviews, Vol 3, no 7, pp 1956-1960, July 2022 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

MUCORMYCOSIS- A Deadly Black Fungus Infection:  Short Review  

Sumit Kumar Modi1*, Dr. S. Sharma2, Dr. G. Sharma, Dr. K. K. Chandrul 

1Pharmacy Graduate, Faculty of Pharmaceutical Sciences, Mewar University, Chittorgarh, Gangrar, Rajasthan, India, 312901 
2Research Scholar and Assistant Professor and Researcher at Faculty of Pharmaceutical Sciences, Mewar University, Chittorgarh, Rajasthan, India-

312901 

ABSTRACT  

A mysterious fungal infection referred to as Mucormycosis influences many Indians after the first wave of Covid-19. A overview of scientific pathogenesis, signs, 

signs and symptoms, and treatment towards black fungus is supplied right here. The use of immunosuppressants to fight Covid-19 additionally increases the danger 

of having mucormycosis. Mucormycosis molds are more likely to assault sufferers who've hyperglycemia, ketoacidosis, stable organ transplants, liver cirrhosis, 

and neutropenia. There are four main factors which can help get rid of Mucormycosis: early diagnosis, elimination of predisposing factors, well timed antifungal 

remedy, and surgical elimination of each inflamed and non-infected tissues. 

 

1. Introduction  

After mid June recovery of patients increases successively with decrease in infection rate, further active cases dropped to less than 15000 in January 2021 

due to the worldwide pandemic Covid-19 caused by "Severe acute respiratory syndrome Corona virus-2 (SARS-CoV-2)". "The first case of Covid-19 

was reported in Kerala, India on 30th January 2020. Afterwards second wave was begun in March 2021 with a larger blow of active cases then first wave 

with deficiency of hospital beds, vaccines, medicines, oxygen cylinders and oxygen. The daily reported cases were reached to around 4.5 lakhs in starting 

of May 2021.3 The effect of Covid-19 ranges from mild to moderate to life threatening with some associated disorders such as diabetes mellitus, cardiac 

diseases and immune compromised conditions. Research articles also reported about the development of severe opportunistic infectious diseases like 

pneumonia, candidiasis, pulmonary aspergillosis etc in Covid-19 affected patients. There are also reports of development of mysterious fungal infection 

known as Mucormycosis or Black fungus in Covid-19 patients. In India, 8848 cases of Covid-19 (mucormycosis) have been reported as of May 22, 2021, 

and the number is increasing. Here the current article reports signs, symptoms, diagnosis, treatment, prevention against black fungus.  

2. Mucormycosis or black fungus  

• Mucormycosis is also termed as black fungus due to the necrosis of affected tissue of patient's skin which turns it into black. “Mucormycosis” 

is the rarest type of fungal infection in order of importance after candidiasis and aspergillosis. It caused by Mucormycetes belong to the class 

Zygomycetes having order Mucorales. The mucormycetes mould mainly occurs in soil, leaves, decayed wood, manure etc. Most commonly, 

Mucor racemosus is caused by Rhizopus arrhizus, Rhizopus pusillus, Apophysomyces elegans, Absidia elegans, and Rhizopus pusillus of the 

Mucoraceae family.  

• Mucormycosis, also known as black fungus, is a rare but dangerous infection. It's caused by a group of molds called mucormycetes and often 

affects the sinuses, lungs, skin, and brain. You can inhale the mold spores or come into contact with them in things like soil, rotting produce 

or bread, or compost piles. 

3. Clinical pathogenesis  

• Mucormycetes Mold-induced infections can occur on the human nose, mouth, or burned / damaged skin and can lead to skin pain, 

nasopharyngeal brain infections, or other infections. Mucormycosis can also cause vascular thrombosis and cause tissue necrosis. Studies 

show that nasal cerebral zygomycosis is the most common of all other cases of zygomycosis. This is most common in patients with 

uncontrolled diabetes and leukemia. The progression of nasal cerebral zygomycosis to the central nervous system can be fatal. The second 

preferred sites of infection may be the lungs and sinuses. Mortality associated with lung infections can exceed 60%. This condition is 

accompanied by a decrease in lymphocyte count and an exponential increase in pro-inflammatory cytokines such as IL-6, IL-1 *, IFN- *, 

MCP-1, IP-10, IL-. Can cause dysfunction. 4, IL-10 and Tumor Necrosis Factor (TNF) in the lungs cause hyperinflammation and death in 

some patients. Due to the severity of hyperinflammation or viral load, doctors preferred the use of immunosuppressive drugs or steroids as a 

life-saving treatment for critically ill patients. Steroids not only reduce inflammation in the lungs, but also reduce immunity and raise blood 
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sugar levels in both diabetic and non-diabetic patients. According to doctors, immunocompromised patients are more likely to be affected by 

mucormycosis and black fungi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• The SARS-CoV-2 envelope spike protein binds to angiotensin converting enzyme 2 (ACE 2) found in beta cells of the pancreas, lung, kidney, 

and small intestine, allowing SARS-CoV-2 to enter. .. Viruses that invade pancreatic cells can damage beta cells and cause insulin deficiency. 

Patients with hyperglycemia and ketoacidosis are more susceptible to mucous mold. In addition, patients with uncontrolled diabetes mellitus 

and ketoacidosis treated with immunosuppressive agents are also at increased risk of mucor disease because intracellular death is impaired by 

oxidative and non-oxidative mechanisms. 

• Also, the pathogenesis of diabetes mellitus in ketoacidosis indicates that hyperglycemia and acidic pH(7.3 –6.68) also affect in high situations 

of free iron in the serum, which is caused by iron being released from binding proteins. This free iron also promotes growth of Mucormycosis 

mould such as Rhizopus arrhizu, Rhizopus oryzae. 

• Moreover patients receiving deferoxamine are also more susceptible to get attacked by Rhizopus species while deferoxamine act as iron 

chelator. Studies suggested that Xenosiderophore, Siderophores of fungus has advanced affinity for Iron than deferoxamine, so they fluently 

detach iron from deferoxamine and give it to fungus. 

• Adipokines released by fat adipose apkins modulate glucose metabolism by exorbitantly releasing seditious cytokines( IL- 6, IL- 8, TNF- *) 

and beget hyperactive- inflammation. Adipose tissues in obese patient also induce mitochondrial production of reactive oxygen 

species (ROS). In hyperglycemic state, higher level of ROS will cause increased glycosylation and activation of protein kinase C. Therefore, 

Covid-19 patient with obesity are also more prone to get attacked by Mucormycosis. 

• Patients with solid organ or bone marrow transplantion, liver cirrhosis, neutropenia are also more susceptible to get infected with 

Mucormycosis. As these cases have lower number of monocytes and neutrophils which has capability to inhibit mucormycetes mould. So then 

the conclusion is that Covid case with lower number of monocytes and meutrophils has advanced probability to get infected by 

mucormycosis.As discussed above, the probability of the development of Mucormycosis mould is mainly associated with patients suffering 

from diabetes mellitus, ketoacidosis, decreased immunity and patient's receiveing immunosuppressant/corticosteroids as in case of Covid-19. 

The source of developing or inoculation of Mucormycosis moulds is substantially accompanied by impurity with water and soil. In case of 

Covid- 19 presumably the source could be water for humidifier during oxygen remedy before gobbling outside by the cases. The infection can 

be life threatening and has a mortality rate of 38–80%. 

4. Signs and symptoms 

• During treatment or post Covid-19 patient's complaint for fever, headache, and reddish swollen skin over nose and around eyes all are the 

major signs and symptoms of Mucormycosis. Patients also reported visual abnormalities, eye swelling, ocular pain, facial edema and breathe 

shortening. Diabetic patients also reported for the symptoms of diplopia which is also the sign of infection. In scientific terminology sinus 

pain, proptosis, periorbital swelling, orbital apex syndrome and ulcer of the palate and cranial nerve palsy are the major symptoms of 

Mucormycosis infection. 

5.  Diagnosis 

• Evaluation of mucormycosis could be a sensitive venture nonetheless regularly grounded upon the identity of characteristic signs and 

symptoms and symptoms, cautious patient data, thorough medical evaluation, and specialized assessments dedicated medical man will 
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diagnose it. Mucormycosis doesn’t reply to any antigen detection take look at galactomannan antigen take a look at what is available for 

detection of aspergillosis. 

• Histopathology of infected tissue is additionally fungus order from genus Aspergillus or specific hyaline molds as 

Mucorales manufacture typical non-pigmented, wide (five–20 μm), skinny walled, ribbon like hyphae. Direct Exploration( wet mounts 

system) of infected towel victimization fluorescent brighteners i.e. Blankophor, Calcofluor white with acidulous potash is likewise used for 

immediate designation and internal photograph of feature manufacturing facility life hyphae. Tradition of specimen is 

moreover necessary technique as fungus order place unit prepared to develop in a timely fashion at temperature of 24–37 ◦C among a time-

body of 24–forty eight h. Tissue way of life method permits identification to the amount of genus and species. 

• In accordance to investigate reviews, early identity and watching of mucor fungal infection via the use of detection of current DNA in frame 

fluid mistreatment quantitative enzyme chain response that area unit difficult to diagnose with the resource of histopathological examination. 

According to technique has clever specificity without a go amplification with one in all a type common zymosis inflicting species like 

Fusarium, fungus genus, and Scedosporium. Moreover, the qPCR technique is additionally beneficial to the patients United countries business 

enterprises cannot undergo diagnostic take a look at or the sufferers with hematologic malignancies manner too excessive blood ailment. 

6. Treatment 

• Early Opinion, junking of prepping elements, timely antifungal remedy with surgical junking of all infected napkins, and spare curatives are 

4 main factors to annihilate Mucormycosis. Due to the vacuity of confined gear, early discovery in 50 instances is suspicious and 

is only identified after a postmortem exam. best in the case of rhino-cerebral and cutaneous contamination it is possible to diagnose via imaging 

studies and nasal endoscopy. Million et al. Pronounced a poly- merase chain response( PCR) machine which detects Mucorales DNA in blood 

samples three days before Mucormycosis opinion. Therefore, If Covid- 19 case with diabetes documents headache and visible abnormalities 

additionally case must be expected for Mucormycosis through imaging research and nasal endoscopy. in advance discovery in a similar case 

may additionally keep lifestyles due to the fact in after segment fungus may access the cranium and may lead to demise. 

• Removals or management of all predisposing elements also is essential for the correct remedy of Mucormycosis infection. As diabetes with 

ketoacid- dosis is the foremost problem among Indian sufferers so control over hy- hyperglycemia with reversal of ketoacidosis may lead to a 

reversal of Mucorales to invade host tissues. In this recognition, a study suggested that the use of Sodium bicarbonate with insulin may opposite 

diabetic ketoacidosis. Limited or no use of Immunosuppressant drugs in particular steroids and deferoxamine also strongly opposes the 

invasion of Mucorales in the host tissues. 

• If feasible, removal of infected tissues is the first-class possible treatment for mucormycosis. Nevertheless, that is simpler in a few instances 

similar to rhino-cerebral or cutaneous infection but it is insolvable to operate in numerous cases similar as a pulmonary grievance or if the 

contagion invades psyches.  A study mentioned that early surgical excision of inflamed sinuses in rhino-cerebral mucormycosis prevents the 

contamination from the invasion of the eyes which leads to higher treatment prices by 85%. In a look at, it become additionally stated that 

mortality turned into decreased to fourteen% from 70% if surgery changed into accomplished with antifungal agents. 

• In several studies, it became determined that the use of Amphotericin B is the favored antifungal drug of preference for the remedy of 

mucormycosis contamination. Liposomal amphotericin B with a low dose of 5 mg/g/day to a better dose of 10 mg/kg/day for cerebral 

contamination patients is most favored as of low toxicity and higher  CNS penetration. But, the period of treatment with Amphotericin B 

continues to be no longer properly suggested and it becomes determined by the physician on the premise of the underlying circumstance of 

the patient. A few reports proposed at least three weeks of remedies with Amphotericin B and if radiological and clinical development changed 

into found then further treatment is clubbed with triazoles which include posaconazole, and isavuconazole, voriconazole, and so on. 

• The research found out that posaconazole is the maximum outstanding exchange of Amphotericin B for the remedy of Mucormycosis 

contamination. Scientific studies in beast fashions imply that posaconazole is extra effective also itraconazole and decreases powerful also 

amphotericin B. Intravenous or pill lozenge form presents stronger bioavailability to the posaconazole remedy. 48 sizable in- Vitro exertion 

against Mucorales has been said for Itraconazole, a huge diapason triazole however in scientific trials it fails to demotivate Mucorales. 

Voriconazole didn't prove in opposition to Mucorales in an in-vitro version. Therefore triazoles shouldn't be taken into consideration as a 

primary line agent against Mucormycosis. 

• In an experimental murine model, Caspofungin on my own confirmed mini- mal exertion in opposition to Mucorales whilst examined in vitro 

still in combi- a country with amphotericin B it shows synergistic effect. It has assuredly lower toxins. In an in-vitro exertion, low treatment 

of Caspofungin set up effective through inhibiting( 1 – three)- β- D- glucan synthetase enzyme expressed using Rhizopus oryzae. 

• Other adjunctive remedies encompass iron chelators other than deferring- examine. Iron chelators did now not permit the fungus to take iron 

and now not aid its increase while deferoxamine promotes the boom of molds. 

• The use of hyperbaric oxygen additionally suppresses the boom of Mucormycosis mold as advanced pressure of oxygen improves the 

capability of neutrophils to kill the molds. 
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7. Conclusion 

Immunosuppressive therapy has been a prime device to combat the severity of hyper-irritation or viral load in Covid-19 sufferers, however, it dramatically 

will increase the risk of getting infected with mucormycosis. The danger to get inflamed with mucormycosis increases sharply with sufferers having out-

of-control diabetes, and leukemia in addition to ketoacidosis. Healthcare specialists must care about the previous history of the patient while treating 

Covid-19 due to sufferers with solid organ or bone marrow transplantation, liver disease, leukopenia place unit at additional chance to urge infected with 

mucormycosis. Patients must document early for any variety of signs and signs and symptoms of Mucormycosis like criticism for fever, headache, 

and ruby-pink swollen heal nostril and around eyes because of early diagnosing and elimination of infected spare antifungal scientific aid is that the main 

device to get rid of the contamination. Greater studies are needed for higher prevention and manipulation of the opportunistic mucormycosis 

contamination in Covid-19 patients. Also, additional refinement is important for the utilization of immunosuppressants at some point of Covid-19 

treatment. 
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