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Abstract :  In immunocompromised patients, mucormycosis is a life-threatening fungal infection. Despite the fact that these 

infections are becoming more common, survival rates are still extremely low. Future therapies could benefit from a better 

understanding of the disease's pathogenesis. Deferoxamine, for example, predisposes patients to mucormycosis by improperly 

supplying the fungus with iron. These findings suggest that iron chelator therapy could be beneficial in treating the infection, as 

long as the chelator does not provide the fungus with iron in an inappropriate manner. The use of high-dose liposomal 

amphotericin as a monotherapy for mucormycosis has been supported by recent research. There are, however, a number of novel 

therapeutic options. Combination therapy with lipid-based amphotericin, an echinocandin, or an azole (most commonly 

itraconazole or Posaconazole) or all three of these options are available. Rapid diagnosis, reversal of underlying predisposition, 

and urgent surgical debridement remain the guiding principles of treatment for this disease. 

 

 

IndexTerms – Mucormycosis, Zygomycosis. 
________________________________________________________________________________________________________ 

I. INTRODUCTION 

Mucormycosis was coined by R.D. Baker, an American pathologist, and is also known as zygomycosis. It can be defined as an 

insidious fungal infection caused by members of Mucorales and zygomycotic species. Mucormycotina are common saprobes 

originating from rotten matter or soil. Mucorales infections are classified according to how quickly they progress. 
 

Kurchenmeister described a case of mucormycosis in a neoplastic lung patient in 1855 based on histopathology. In 1876, 

Furbringer described pulmonary mucormycosis caused by Absidia (now Lichtheimia) for the first time. In 1885, Platauf coined 

the term "Mycosis Mucorina" and described a well-documented case of systemic infection, then known as mucormycosis. More 

typical findings of advanced rhino cerebral mucormycosis were reported by Gregory and colleagues in a series of three fatal cases 

associated with diabetic ketoacidosis in 1943. In recent years, many newer Mucorales species have been discovered. This disease 

arising now and most commonly seen in post covid patients. The pandemic caused by the COVID-19 virus is still with us. Many 

secondary infections, including opportunistic fungal infections, have emerged as a result of this widespread illness. 

Mucormycoses are life-threatening fungi that most commonly affect hematology, solid organ transplant, and diabetic patients, but 

they can also affect immunocompetent patients after a trauma or burn. Mucormycosis is characterized by host tissue infarction 

and necrosis caused by hyphae invasion of the vasculature. Rhino-orbito-cerebral and pulmonary manifestations are the most 

common clinical presentations.  A rise in the incidence has been reported in multicenter studies, owing to an increase in the at-risk 

population and improved diagnostic tools. A high index of suspicion on the clinician's part is required, as is the need to send an 

appropriate sample to the laboratory. It's difficult to isolate and keep in the lab because their poorly septate hyphae can lose vital 

cytoplasm with even minor manipulation. In order to diagnose and treat the disease effectively, clinicians and surgeons must be 

properly trained. The various aspects of Mucor and their relationship to the current virus are highlighted in this review.  

II. COVID 19 ASSOCIATED MUCORMYCOSIS 

Fungal infections such as mucormycosis, aspergillosis, and invasive candidiasis have been linked to severe illness and death in 

patients with severe COVID-19 or those recovering from the disease. A recent spike in mucormycosis cases has been reported in 

India. The goal of preventing COVID-19-associated mucormycosis should be to improve glycemic control in COVID-19 patients 

and to monitor the use of systemic corticosteroids in the treatment of severe cases. For mild or moderate COVID-19 patients, 

outpatient administration of systemic corticosteroids or other immunomodulating drugs should be avoided.  In order to prevent 

healthcare-associated outbreaks, health-care facilities must improve their infection prevention and control (IPC) programmes 

III. DISEASE BURDEN 

Mucormycosis has an incidence rate of 0.005 to 1.7 per million people worldwide. The prevalence of mucormycosis in 

India is estimated to be 140 per million people, which is about 80 times higher than in developed countries. In a systemic review 

and meta-analysis of 851 case reports published in 2018, 389/851 patients (46%) died. Patients with disseminated mucormycosis 
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had the highest rate of case fatality (68%) while those with cutaneous disease had the lowest rate (31 percent). In May 2021, 

several Indian states made mucormycosis a notifiable disease in response to the rise in COVID-19-associated mucormycosis and a 

Government of India directive. This will give researchers a better understanding of the disease burden, population characteristics, 

risk factors, clinical spectrum, and patient outcomes. According to current trends, those with pre-existing diabetes, those on 

systemic corticosteroids, and people with COVID-19, as well as those recovering from the disease, are more likely to experience 

an increase. 

IV. PEOPLE AFFECTED WITH MUCORMYCOSIS 

Mucormycosis is a fungal infection that affects only a few people. Because there is no national surveillance of this infection, it 

is impossible to estimate the exact number of people who contract it in the United States. According to one estimate based on a 

study conducted in the San Francisco area, the general population's incidence is 1.7 people per 1,000,000. The number of new 

diagnoses of a disorder over the course of a year is referred to as the incidence. The prevalence of mucormycosis is increasing, 

according to medical literature. Mucormycosis is a fungal infection that has been seen all over the world. Individuals of any age, 

including premature newborns, may be affected by this infection. 

A 2019 nationwide multi-center study of 388 confirmed or suspected cases of mucormycosis in India prior to COVID-19, Prakash 

et al. found that 18% had DKA and 57% of patients had uncontrolled DM Similarly, in a data of 465 cases of mucormycosis 

without COVID-19 in India, Prakash et al. has shown that rhino-orbital presentation was the most common (67.7%), followed by 

pulmonary (13.3%) and cutaneous type (10.5%). The predisposing factors associated with mucormycosis in Indians include DM 

(73.5%), malignancy (9.0%) and organ transplantation (7.7%) Presence of DM significantly increases the odds of contracting 

ROCM by 7.5-fold (Odds ratio 7.55, P = 0.001) as shown in a prospective Indian study, prior to COVID-19 pandemic In a recent 

systematic review conducted until April 9, 2021 by John et a l that reported the findings of 41 confirmed mucormycosis cases in 

people with COVID-19, DM was reported in 93% of cases, while 88% were receiving corticosteroids. These findings are 

consistent with our findings of even larger case series of 101 mucormycosis cases (95 confirmed and 6 suspected) in Covid-19, 

where 80% cases had DM, and more than two-third (76.3%) received a course of corticosteroids. Collectively, these findings 

suggest a familiar connection of mucormycosis, diabetes and steroid, in people with COVID-19. 

V. WHO IS AT RISK? 

Anyone of any age can contract the infection. The fungus will come into contact with the majority of people at some point during 

their lives. But they are more likely to get sick if they have a weakened immune system because of a medication, they are taking 

or because they have a health condition like: 

 People with diabetes are among the high-risk groups (especially diabetic ketoacidosis) 

 HIV or AIDS 

 Cancer 

 Transplantation of an organ 

 Transplantation of stem cells 

 Neutropenia is a condition in which the body does not produce enough (low white blood cell count) 

 Steroid use on a long-term basis 

 Drugs injected into the body 

 Mucormycosis primarily affects people who are immunocompromised or patients who are already infected with other diseases 

due to high levels of iron in the body (hemochromatosis). 

 Transplantation of solid organs 

 

VI. TRANSMISSION OF MUCORMYCOSIS 

It is not contagious and cannot be passed from person to person. This fungus is found in nature. Inhalation, inoculation, or 

ingestion of spores from the environment are the methods of transmission. Although most incidents are infrequent, adhesive 

bandages, wooden tongue depressors, hospital linens, negative pressure rooms, water leaks, inadequate air filtering, non-sterile 

medical devices, and building construction have all been connected to healthcare-related epidemics. Inhaling fungal spores from 

the air causes it to harm the sinuses or lungs. It has the potential to spread to the brain and eyes in such circumstances. It can also 

happen if a cut, burn, or other form of skin damage becomes infected. 

 

VII. SYMPTOMS OF MUCORMYCOSIS 

7.1 Symptoms of mucormycosis 

 

Types of Mucormycosis 
Symptoms that are frequently encountered 

Rhino cerebral (sinus and 

brain) mucormycosis   Fever  

 Lethargy, seizures, slurred speech, partial paralysis  

 One-sided facial swelling 

 Headache 

Pulmonary(lung)  Fever 
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Table 7.1: systematic symptoms of mucormycosis 

 

 

 

VIII.  DIAGNOSIS 

 Biopsy and fungal staining (KOH mount) are two diagnostic methods that are still widely used in laboratories. 

 Mucormycosis species can be confirmed using facilities that offer fungal culture and susceptibility testing. However, 

treatment should not be delayed pending the results of the fungal culture. 

 Imaging tests such as a CT scan of the lungs, sinuses, or other parts of the body may be used to aid in the diagnosis, 

depending on the location of the suspected infection. 

 Doctors will take samples of the affected tissue, which will be examined by a pathologist to look for disease-related 

changes (histopathology). The presence of mould can be detected in this way. If a lung infection is suspected, 

samples may include nasal fluid or sputum (mucus coughed up from the lungs). 

 A fungal culture is a procedure that involves taking a sample of infected tissue and sending it to a laboratory for 

analysis. 

 Where any fungus or similar organism found in the tissue is allowed to grow. This test can tell you if you have a 

fungal infection and what kind it is. 

 If a histopathology study shows infection but a fungal culture does not, a polymerase chain reaction (PCR) test may 

be used. The causative species of infection can be identified using this test. PRC is a test method for identifying and 

copying specific deoxyribonucleic acid segments (DNA). The test can detect minute amounts of DNA, including that 

of infectious organisms like fungi. 

 MRI for checking the Central Nervous system is affected or not 

IX. TREATMENT 

Mucormycosis is a difficult disease to overcome.  It may occasionally necessitate both intravenous antifungal therapy and surgical 

excision, requiring a multidisciplinary team approach in a facility setting. The drug of choice is liposomal amphotericin B, which 

must be started as soon as possible. Other antifungals, such as Posaconazole or Azaconazoles, have also been proposed for use. 

The overall prognosis is determined by a number of factors, including the speed with which the infection is diagnosed and treated, 

the location of the infection, and the patient's underlying conditions and level of immunosuppression. Although early diagnosis 

and treatment improve outcomes, the overall case fatality rate is around 50%. 

In India, the Directorate General of Health Services (DGHS) has issued detailed guidelines for treating mucormycosis in COVID-

19. 

 For patients with mucormycosis, early detection, diagnosis, and prompt administration of appropriate antifungal 

treatment, as well as surgical debridement (as needed), are critical. 

 In rhino cerebral mucormycosis, early surgical excision of the infected sinuses and appropriate debridement of the retro-

orbital space can often prevent the infection from extending into the eye, thereby obviating the need for enucleation and 

resulting in extremely high cure rates (>85%) 

 Report to physician regarding the comorbidities of patients. 

 Informe to physician regarding patient is having blocked nose, one side pain, swelling in eyes, not able to see clearly, 

discoloration around eyes and mouth.  

Hyperbaric oxygen may be a useful adjunct to standard surgical and medical antifungal therapy for mucormycosis, particularly in 

patients with rhino cerebral disease, according to case reports. It is hypothesized that hyperbaric oxygen might be useful for 

treating Because higher oxygen pressure improves neutrophils' ability to kill the organism, mucormycosis should be used 

alongside standard therapy. 

mucormycosis  Cough 

 Chest pain 

 Shortness of breath 

 Hemoptysis 
Cutaneous (skin) 

mucormycosis  
 Blisters or ulcers-like lesions on the skin. It's possible that 

the infected area will turn black.  

 Pain, warmth, excessive redness, and swelling around a 

wound are some of the other symptoms. 

Gastrointestinal 

mucormycosis  
 Abdominal pain 

 Nausea and vomiting 

 Gastrointestinal bleeding 
Disseminated 

mucormycosis 
 Mucormycosis is more common in people who are already 

sick from other medical conditions, making it difficult to tell 

which symptoms are caused by mucormycosis.  

 Patients with a disseminated infection in the brain may 

experience changes in their mental status or fall into a coma. 
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Furthermore, in vitro, high oxygen pressure prevents fungal spore germination and mycelia growth. It remains to be seen whether 

hyperbaric oxygen improves the outcome of mucormycosis patients in well-designed prospective clinical trials. 

X. PREVENTING DISEASE 

The following factors must be addressed in order to prevent COVID-associated mucormycosis: 

 Attempting to improve diabetic glycemic control. 

 Use of systemic corticosteroids as needed and avoidance of unnecessary antibiotic, antifungal, and other 

immunomodulator use. 

 To prevent the pathogen's spread into the environment, IPC measures at the facility level are critical. Sterilization and 

disinfection of multi-patient equipment (tracheal tubes, ventilators), ventilation systems (bad ventilation in the hospital 

can contribute to dampness and dust); 

 Bandages, tapes, adhesives, and tapes to secure medical devices such as endotracheal tubes and ostomy devices must all 

be sterilized and changed on a regular basis); 

 Proper line management in health facilities 

 Infected water should be avoided. Especially after natural disasters like hurricanes or floods, this can include floodwater or 

water-damaged buildings. 

 Avoid activities involving dust and soil, such as gardening or yard work, if you have a compromised immune system. If they 

can't, wear shoes, gloves, long pants, and long sleeves, and wash cuts and scrapes as soon as possible with soap and water. 

 If they get mucormycosis, be sure to take the as prescribed by the physician Consult a doctor right away if you experience any 

side effects or if your infection does not improve. 

 Inhaling spores is impossible to avoid.  

 However, there are some things we can do to reduce our risk of developing mucormycosis. It's even more crucial if we have a 

health condition that puts us at higher risk. 

 Avoid construction or excavation sites where there is a lot of dust or soil. If a person must enter these areas, they must wear a 

N95 face mask. 

XI. COMPLICATION ASSOCIATED WITH MUCORMYCOSIS 

 Blindness 

 Blood clots or blocked vessels 

 Inflammation of meninges 

 Pus formation in brain 

 Osteomyelitis, 

 Pulmonary hemorrhages, 

 Hemorrhagic condition in gastro-intestinal track 

 Secondary bacterial infections 

 Infection 

 Death 
 

XII. PROGNOSIS AND MORBIDITY RATE OF MUCORMYCOSIS 

The prognosis is generally determined by the severity of disease manifestation and the effectiveness of treatment initiated in 

response to the disease. The survival rate for patients with rhino cerebral disease who do not have systemic disease is around 

75%, with other diseases being around 20%, and pulmonary disease being fatal. The survival rate varies depending on the type 

of infection; rhino cerebral mucormycosis has a 45 percent survival rate, focal cerebral mucormycosis has a 33 percent survival 

rate, pulmonary forms have a 36 percent survival rate, sinusitis without cerebral involvement has an 87 percent survival rate, 

cutaneous isolated disease has a 90 percent survival rate, disseminated disease has a 16 percent survival rate, and gastro 

intestinal involvement has a 10 percent survival rate. Patients with low baseline serum iron/ferritin concentrations, neutropenia, 

and malignant cases that are not associated with infection have a higher survival rate. 

XIII. CONCLUSION  

Mucormycosis, or black fungus, is a rare but serious infection. Mucormycetes, a type of mould, cause it, and it frequently affects 

the sinuses, lungs, skin, and brain. Mucormycosis (previously known as zygomycosis) is a rare but serious angio-invasive 

infection caused by the mucormycetes, a fungus family. Molds of this type can be found in a variety of locations. Mucormycosis 

is a fungal infection that primarily affects people who have health problems or who are on immunosuppressive medications.  It 

can also happen as a result of a cut, a burn, or another type of skin injury. When inhaled, the pores of these ubiquitous fungi 

(which can be found in soil, fallen leaves, compost, animal dung, and air) can infect the lungs, sinuses, and extend into the brain 

and eyes. Mucormycosis is not a contagious disease that can be passed from one person to the next. Organ involvement is used to 

categorize clinical presentation. It can be cerebral, pulmonary, cutaneous, gastrointestinal, or disseminated in the rhino-orbital 

region. Mucormycosis is a dangerous, life-threatening infection that needs to be diagnosed and treated as soon as possible. 
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