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Abstract: 

 

 

 
The article describes the relationship between long term steroid use and black fungus 

in COVID patients.COVID-19 is an acute respiratory illness in humans caused by 

corona virus. The Rapid progression of the COVID- 19 pandemic has become a global 

concern. As we know that COVID-19 is a respiratory illness, here black fungus or 

mucormycosis is related with COVID-19. Because black fungus or mucormycosis is a 

very rare but dangerous, fungal infection which affects the sinuses, brain and the lungs 

and can be life threatening in diabetic patients and severely immune compromised 

individuals. Doctors believe that, mucormycosis, which has an overall mortality rate of 

50% may be being triggered by the use of steroids, a lifesaving treatment for severe 

and critically ill COVID-19 patients. Steroid reduce inflammation in the lungs for 

COVID-19. 
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Introduction : 

 

1.1 Definition of COVID-19 : 

Infections in both birds and mammals are caused by a group of related viruses called as coronaviruses. 

Humans are susceptible to both mild and deadly respiratory tract infections brought on by coronaviruses 

. The coronavirus that creates COVID-19 in humans causes an acute respiratory illness. The virus was 

originally known as the new coronavirus for 2019 (2019- n CoV), and it has also been termed the 2019 

human coronavirus (HCoV- 19 or hCoV-19) [1]. 

 

 

 
Figure 1.1 : COVID-19 

 

 
 



P a g e  | 3  

 

 

 

 

 

 
 

1.2 History: 

 

 
When the World Health Organization (WHO) learned about On December 31, 2019, there were cases 

of influenza in Hubei, China, with no confirmed etiology. the first confirmed cases of COVID-19 were 

noted. A novel coronavirus, currently known as 2019-nCoV, was determined to be the cause of these 

illnesses by the Chinese government on January 7 . 

On January 30, 2020, many weeks after the epidemic of COVID-19 began to spread quickly, the WHO 

labeled it a situation affecting a global priority in public health. No formal name was given to the novel 

coronavirus. COVID-19, through February 11th of the following month. Nine days later, the US Center 

for Prevention and Control of Diseases (CDC) reported the country's first COVID-19 death. It was the 

individual [2]. 

 
1.3 Declaring COVID-19 a pandemic : 

 
Governmental agencies, the general public, and experts in global health had no idea how COVID-19 might spread 

or first impact ordinary life. On March 1st, 2020, the UN released $15 million to support the global COVID-19 

response. The COVID-19 occurrences topped 100,000 on March 7 after a week. On March 11, a few days later, 

the WHO declared COVID-19 to be an epidemic. Almost suddenly, COVID-19 moved from being a significant 

problem that seemed to affect only China to a potential catastrophe for world health . 

 

After the adoption of novel means to confine the virus, the scenario in Wuhan had at this point been 

defused. 
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Figure 1.3 : Pandemic steps 

 

China initially reported hundreds of fresh cases each day, but by March that number had dropped to 

dozens. On the other hand, instances in Europe were increasing quickly every day, with Italy reporting 

an astonishing 250 death in the 24 hours between March 12 and 13. As a result, the WHO determined 

that Europe became the pandemic's epicenter on March 13. The US issued a declaration of emergency 

on the same day [3] . 
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1.4 Symptoms 

Different people are affected by COVID-19 in various ways. The majority of infected individuals will 

experience mild to moderate sickness and recover without being hospitalized [4]. 

 

 

 

Figure 1.4 : Symptoms of COVID-19 

Most common symptoms: 

- Fever 

- Cough 

- Tiredness 

          - A loss of flavor or odor Less 

common symptoms: 

- sore throat 

- headache 

- aches and pains 

- diarrhoea 

- a rash on skin, or discolouration of fingers or toes 

- red or irritated eyes 

Serious symptoms: 

- difficulty breathing or shortness of breath 

- loss of speech or mobility, or confusion 
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1.2.1 Definition of Black Fungus : 
 

 

 
Micormycosis is a very uncommon infection. exposure to plants, soil, and the subsp fungus, which is 

usually present. 

 

 

Figure 1.2.1 : Black Fungus 
 

 

rotting fruits, veggies, dung, and animal waste. It is pervasive and can be found in the air, the soil, 

healthy people's mucous, and even their noses. A potentially fatal fungal infection known as 

micormycosis has been seen in an increasing number in 2019 (COVID-19) people with the coronavirus 

illness, notably in India . 

 
1.2.2  History: 
 

Friedrich Küchenmeister may have recorded the first instance of mucormycosis in 1855. In 1876, 

Fürbringer published the first description of the lung condition. Rhizopus and Lichtheimia were the 

subsequent names for Subsp corymbifera and Mucor rhizopodiformis, respectively. were the two species 

reported by Lichtheim in 1884 along with the development of the disease in rabbits .  

Three patients with significant sinus, brain, and ocular involvement from 1943 were documented to have 

this connection with poorly controlled diabetes [5].  
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1.2.3 Naming of Black Fungus: 

 
After describing a case with systemic symptoms affecting the sinuses, brain, and digestive system, 

Arnold Paltauf first used the word "mycosis mucorina" in 1885, which led to the term "mucormycosis" 

becoming well-known. As a result of revisions to the categorization of the kingdom Fungi, the terms 

"zygomycosis" and "mucormycosis" are frequently used interchangeably . Mucorales, 

Entomophthorales, and other organisms belonged to the old phylum Zygomycota. Infections brought 

on by Mucorales-order fungus are known as mucormycosis. 

 

 

 
1.2.4 Steroid: 

 
The body naturally creates hormone-like chemicals, but steroids are synthetic copies of such 

substances. In order to reduce inflammation, steroids are created to function similarly to these 

hormones. 

Other names for them include corticosteroids. Steroids work by decreasing inflammation and immune 

system activity. During the inflammatory process, white blood cells and other components in the body 

can combat infection and foreign substances like bacteria and viruses . When taken in quantities higher 

than any of those your body produces, steroids reduce redness and swelling (inflammation). This may 

helps with inflammatory conditions including asthma and eczema. Moreover, steroids impair the brain's 

normal defense versus disease and infection, the immune system [6] . 
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1.3.1 Objectives  : 

 

 
Global pandemic COVID-19, produced by SARS-CoV-2, was brought on by unchecked viral 

multiplication and a ferocious host immunological response. Due to an increase in diseased epithelium 

cells and cell debris, ARDS typically starts to manifest after the second week. With COVID-19, the 

antimicrobial immune response results in the virus's eradication at the risk of lung damage. Massive 

vascular inflammatory, disseminated coagulation, shock, and hypotension follow, all of which result in 

multiorgan failure and death. To avert this calamity, corticosteroid intervention has been considered. 

Black fungus (mucormycosis), a rare fungal infection brought on by exposure to a fungus known as 

mucormycete, has emerged as a result of the COVID-19 pandemic. The origin, virulence factors, 

prevalence, diagnosis, and management in COVID-19/mucormycosis coinfections in COVID-19-

associated has these patients will be the main topics of this review. Soil, dumps, old building a wall, or 

other infection-causing agents are the main sources of infection. The goals of the study are : 

 

• To know about the COVID-19 virus and black fungus. 

• To find out the risk, treatment and Symptoms COVID -19 and black fungus. 

• Effect and management of steroid use in COVID -19 patients . 

• Find out the relation between steroid use in COVID and black fungus affected 

patients. 
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1.3.2 Methodology 

 

 

Introduction 

The examination is preceded with a literature study. For this study, 23 or so publications are reviewed. 

 Research Design 

This exploration was planned through Google scholar and many other websites to find literature. For 

referencing Mendeley software was used. 

 Method of Data Analysis 

After gathering a variety of data, each piece was examined for accuracy and internal coherence to rule 

out any missing or inconsistent pieces, and those were then deleted. Information research was carried 

out using Microsoft's dominant updated version. All data was gathered between 1984 and 2022. 

Ethical Considerations 

The investigation's participants were spoken to and given verbal approval for the information gathering 

procedure. The study participants were informed that they might withdraw from the study at any time 

during the data collection procedure, and the respondents' identities were kept a secret. The Department 

of Pharmacy funded the study.
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Chapter-2 

 
Pharmacology and Rule of Steroid 
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2.1 Pharmacology of Steroid : 
 

The glucocorticoid receptor and/or the mineralocorticoid receptor are both agonists by corticosteroids. 

Certain corticosteroids may also have progestogenic activity and cause sex-related adverse effects in 

addition to their corticosteroid activity . 

 

 

 

 
 

 

 

 

Figure 2.1 : Pharmacology of Steroid 
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2.2 Risks: 

By weakening the immune system, corticosteroids can have significant negative effects on the body. 

When other therapies fail or a quick response is needed, doctors frequently turn to corticosteroids . 

Corticosteroid use can result in blood sugar increases, which are hazardous for those with diabetes. 

Corticosteroids could be harmful in people with: 

 

• diabetes 

• depression 

• obesity 

• substance use disorder 

• glaucoma or cataracts 

• ulcers 

• a recent heart attack or heart failure 

• high blood pressure 

• liver problems 

• epilepsy 

• ongoing infections 

• large wounds 

 
Some drugs' efficacy can be decreased by corticosteroids, while others can become more potent. 

People should inform a doctor before using corticosteroids if they are taking any drugs to treat the 

following: 

• excessive blood clotting 

• seizures 

https://www.medicalnewstoday.com/articles/8947
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• diabetes 

• HIV 

 

A number of vaccines, such as those for the diseases, mumps, and tuberculosis, might negatively interact 

with corticosteroids. Other vaccines, including those for the flu or bronchitis, may not work as well if a 

person already is taking an excessive dosage of a corticosteroid. Along with NSAIDs like ibuprofen, the 

usage of corticosteroids is also potentially dangerous (Advil) [7]. 

 
2.3 Role of steroids in the management of COVID-19 : 

  
Anti-inflammatory medications known as steroids have been utilized to treat a range of clinical 

conditions, including rheumatologic, autoimmune, inflammatory, and various lung disorders. 

Corticosteroids are helpful in a variety of pulmonary problems, including asthma, chronic obstructive 

pulmonary disease (COPD), larynvgotracheobronchitis, acute respiratory distress, severe pneumonia, 

and interstitial lung disorders syndrome, since they block the inflammatory cascade. In this case study, 

we'll describe a COVID-19 patient who was given remdesivir, antibiotics, and steroids. Steroids' 

involvement in the Patients with COVID-19 will be treated also be covered. 

Corticosteroids are hormones that the adrenal cortex naturally produces. They have a role in a number 

of physiological processes, including the control of inflammation, stress response, immune metabolism 

of carbohydrates and proteins in response. Corticosteroids are therefore essential for treating 

autoimmune, allergy, neoplastic, and several inflammatory illnesses. The pathophysiology and clinical 

consequences of COVID-19-related serious acute respiratory syndrome are significantly influenced by 

viral evasion of the immune system's cells as well as the cytokine storm. Interleukin dysregulation and 

the infiltration of inflammatory microglia result in lung inflammation and severe consequences, such as 

syndrome of acute respiratory distress, respiratory failure, sepsis, inter failure, and death. Particularly in 

cases of severe pneumonia and advanced stages of cancer, corticosteroids have potent anti-inflammatory 

and anti-fibrotic actions that may contribute to their ability to reduce pulmonary inflammation . 
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Figure 2.3 : Steroids in the management of COVID-19. 

 

The pathophysiology and clinical consequences of COVID-19-related serious acute respiratory 

syndrome are significantly influenced by viral evasion of the immune cells and the cytokines storm. 

severe consequences of lung inflammation, such as syndrome of acute respiratory distress, 

pulmonary edema, sepsis, multi-organ inability, and death are caused by cytokine dysregulation and 

the invasion of inflammatory myeloid cells. The anti-inflammatory and anti-fibrotic properties of 

corticosteroids suggest that they may have a function in lowering pulmonary inflammation, 

particularly in cases of severe pneumonia and advanced COVID-19 disease. Nevertheless, 

corticosteroid use may reduce immune response, hasten pathogen removal, and promote viral 

multiplication. Additionally, because corticosteroids may continue to have a downregulating effect 

on the transcription of proinflammatory cytokines, they may prevent a full-blown pneumonia-related 

pulmonary & systemic inflammation repair and cytokine response [8]. 
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2.4 The frequency and results of corticosteroid treatment in COVID-19 infected 

patients 

 
When compared to patients who did not get corticosteroids, the proportion of COVID-19 patients who 

did was much lower. Since corticosteroids slowed viral clearance and did not significantly increase 

survival in subjects with severe acute respiratory syndrome coronavirus 2 infections, they should only 

be administered with the utmost caution when treating COVID-19 . 

 
2.5 Antiviral effects of steroid in COVID patients : 

 

 
Dexamethasone administration. Dexamethasone as a result By March 2021, the outcomes of a number 

of COVID-19 medicinal agents, such as antiviral medications, steroids, and anti-inflammatories, have 

been established . Clinically effective treatments for COVID-19 include dexamethasone and 

tocilizumab, a monoclonal antibody against the interleukin-6 receptor. In the open-label Randomized 

Assessment of COVID-19 Treatment (RECOVERY) experiment, dexamethasone's effects were 

reported. Dexamethasone use decreased 28-day mortality among COVID-19 patients who received 

either invasive mechanical ventilation or non-invasive supplementary oxygen in COVID-19 

hospitalized patients . Dexamethasone administered within 7 days of COVID-19 initiation, however, 

was not included in the RECOVERY trial outcomes as having any obvious impact. As a result, it is 

uncertain when to administer medications, particularly antiviral ones, and the most [9]
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2.6 Timing of using Steroids to treat COVID : 

 

 
Recovery experiments have shown that steroids are helpful, but it's important to know when to provide 

them. If you take it before your saturation level of oxygen (O2) starts to fall, it's risky. In COVID 

patients, early steroid usage was linked to higher mortality than early cessation. It is futile to administer 

steroids on day one. They are only beneficial when oxygen saturation is declining as a result of 

moderate to severe illness . 

Steroid use increases the virus' capacity to proliferate early in the infection, according to researchers. 

On the other hand, overusing steroids in minor conditions might lead to a potentially fatal viral 

pneumonia. Steroids should also be avoided for the first five days of the infection . 

 

 

2.7 Corticosteroid use frequency and outcomes in COVID-19-infected patients 

 

According to immunological research, people with COVID-19 have increased cytokine levels and 

chemokines than healthy individuals . The production of too many pro-inflammatory cytokines can lead 

to ARDS, multiple organ dysfunction, and mortality in these patients. Corticosteroids frequently inhibit 

the immune system, therefore giving them to COVID-19 patients may ease their severe clinical 

symptoms and lower mortality. Moreover, corticosteroids are the primary anti-inflammatory medication 

for coronavirus pneumonia (such as SARS and MERS, caused by SARS-CoV and MERS-CoV, which 

is identical to SARS-CoV-2) and many clinical trials have reported the efficacy of corticosteroids in the 

treatment of these disorders. The aforementioned data suggests that corticosteroid medication could be 

advantageous for COVID-19 patients. Additionally, certain clinical investigations revealed that 

corticosteroid treatment [10].
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In patients hospitalized with severe COVID-19 pneumonia at Wuhan Union Hospital, long-term 

corticosteroids were compared to a control medication and shown to significantly improve clinical chest 

computerized tomography (CT) findings and symptoms . Also, the researchers discovered that giving 

methylprednisolone to 201 people diagnosed with COVID-19 pneumonia in a cohort trial dramatically 

reduced the risk of death. Also, in order to stop inflammation and lessen exudation, different 

prednisolone doses and therapy regimens are suggested for normal (with rising factors for severe 

COVID-19), seriously ill, and critically ill people with COVID-19 pneumonia . According to China's 

"Diagnosis and Treatment Protocol for COVID-19 (Trial Seventh Edition)" . These results appear to 

support the use of corticosteroids in the management of COVID-19.
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Chapter-3 

 
Symptoms of Black Fungus Prevention 

and Treatment 
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3.1 COVID-19 associated Black Fungus:  

Mucormycosis cases are on the due to the COVID-19, increase pandemic. Since the majority of cases 

are temporally connected to COVID-19, the condition is known as COVID-19-associated 

mucormycosis (CAM). The goal of the current systematic review was to give an up-to-date summary 

of the CAM literature that has previously been published . Until May 14, 2021, the databases of 

PubMed, Scopus, and Google Scholar were thoroughly searched using the necessary keywords to 

locate case reports and case series relating to mucormycosis in COVID-19 patients. The pertinent 

information that was retrieved covered patient outcomes, comorbidity profiles, glucocorticoid use, 

demographics, and clinical categories of mucormycosis . Using information gathered from 99 CAM 

patients, we found 30 case reports or case series[11]. 

 

 

 

 
 

Figure 3.1 : Black Fungus effect on COVID -19 patient. 

 

 
India accounted for the majority of cases (72%). 85% of the patients had diabetes mellitus, and 78% of 

them were men. When mucormycosis developed, 37% of individuals had a history of COVID-19 . 
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following a brief recuperation. The median duration between the diagnosis of the COVID-19 of Came 

was 15 days when the first sign of a has these infection was detected . In 85% of cases, the usage of 

glucocorticoids was disclosed. The most prevalent type (42%) was rhino-orbital mucormycosis, which 

was Rhino-orbito-cerebral mucormycosis is next. (24%). 

 

 A 10% prevalence of there was pulmonary mucormycosis found in 10 cases. The death rate was 34%, 

and adjunct surgery was used in 81% of patients . This was related with superior clinical results (p.001) 

despite the mortality rate. CAM is a developing issue that requires heightened COVID-19 patients 

should be vigilant, especially if they have a past of COVID-19 patients should be alert, especially if 

they've got a history of being COVID-19 patients [12]. 

 

 
3.2 Why is Black Fungus Occurring in Covid-19 Patients: 

 
The fungus that causes mucormycosis generally affects persons who have immune system compromises, 

such Covid-19. In essence, people are more likely to get Black Fungus if they use medications that have 

the potential to lessen the immune system's capacity to fight against infection . When it comes to Covid-

19, the virus chooses an immune system that is already compromised as a host since the body is more 

open to infection. Thus, those who are recuperating from Covid-19 are more likely to get Black Fungus 

or Mucormycosis . 

 
3.3 Who Gets Affected by Black Fungus : 

 
No of their age, everyone can get the virus. While most people will come into touch with this fungi at 

some stage of their lives, those with weakened immune systems are more susceptible to its effects. If 

you are taking medication for a specific ailment and medications that weaken your immune system, you 

are a potential target of Black Fungus [13]. 
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Figure 3.3  : People have risk of black fungus 

 

Mucormycosis infection risk is increased by the following medical conditions: 

• Covid-19 

• AIDS or HIV 

• Diabetes 

• Stem cell transplant 

• Organ transplant 

• Cancer 

• Injected drug use 

• Long-term steroid use 

• Bad health from poor nutrition 
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• High levels of iron in your body 

• Low birth weight or premature birth 

• Uneven levels of acids in your body 

This condition is considerably more likely to impact those who have COVID and one or more of the 

comorbidities listed above [14]. 

 
3.4 Types of Mucormycosis or Black fungus: 

 

 
• Rhinocerebral Mucormycosis is a sinus infection that has the potential to migrate to the 

brain. The two groups of patients who are most susceptible to this type of mucormycosis 

are those with diabetic ketoacidosis and kidney transplant recipients. 

• Pulmonary (lung) The most prevalent form of mucormycosis affects cancer patients, 

transplant recipients, and persons who have received stem cell or organ transplants . 

 

 

Figure 3.4 : Types of Mucormycosis 
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• Gastrointestinal mucormycosis : is more frequent in younger kids than in adults, 

especially in premature and low low birthweight infants under one month of age who have 

undergone surgery, received antibiotics, or taken drugs that reduce the body's capacity to 

fight infection. 9-10 . 

• Cutaneous (skin) mucormycosis: occurs following the fungi's entry into the body through a skin 

breach (for example, after surgery, a burn, or other type of skin trauma). When a person's immune system 

is healthy, this type of mucormycosis is the most prevalent. 

• Disseminated mucormycosis : occurs when the illness travels to another area of the body 

through the bloodstream. The infection typically impacts the brain, but it can also harm the 

spleen, liver, and skin, among other organs[15]. 

 

 3.5 Symptoms of Black Fungus: 

 
Mucormycosis symptoms will depend on where in your body the fungi are germinating[16]. 

Respiratory-related black fungus symptoms: 

• Shortness of breath 

• Sinus or nasal pain and congestion 

• Chest pain 

• Headache 

• Fever 

• Cough 

• Swelling on one side of the face . 
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Figure 3.5 : Symptoms of Black Fungus 

 

Skin-related black fungus symptoms: 

• Ulcers 

• Blisters 

• Tenderness, swelling, redness 

• Blackened skin tissue 

• Black lesions on the inside of the mouth or bridge of your nose Gastrointestinal -

related black fungus symptoms: 

• Diarrhea 

• Blood in your stool 

• Gastrointestinal bleeding 

• Nausea and vomiting 

• Belly pain 
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3.6 Prevention of Black Fungus : 

 
To ensure the avoidance of Mucormycosis, there are a couple of things to remember. 

• When you are in locations with a lot of mud and dust, constantly wear a face mask. Avoid 

visiting construction and excavation areas .  

 

 

 

Figure 3.6 : Prevention of Black Fungus 

 

 

• Activities like horticulture and yard maintenance that require coming into contact with composts, 

soil, and dust should be avoided by people with compromised immune systems. 

• Avoid contaminated water, and restore your home's water-damaged sections [17]. 

 

 

3.7 Treatment of Black Fungus 

Black Fungus treatment usually includes antifungal medications. 
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• Unless the fungus is completely eradicated, medications including Posaconazole, Isavuconazole, 

and Posaconazole can inhibit the fungus' growth and control the illness . 

• In extreme circumstances, surgery is performed to remove contaminated or dead tissues. When 

• surgery includes removing components of the eyes and nose, it might result in long-term harm to 

the mind and body[18] . 

 

 

 
3.8 Common Misconception about Black Fungus: 

 

 
Recently a lot of misconceptions and misunderstandings have cropped up about fungal infection. 

Let us understand those in more detail: 

 

Myth 1: Human-To-Human Transmission Is Possible 

First off, the infection spreads by fungal spores that are already existing in the environment rather than 

through human contact. Every day, people come into contact with these spores. In general, it is 

extremely uncommon in healthy people, but certain risk factors, such as diabetes, cancer, a weakened 

immune system, and HIV, can raise the likelihood of contracting an infection . 

 

Myth 2: This Fungal Infection Cannot Be Treated 

Moreover, the degeneration of healthy tissues contributes to the discoloration of skin around the eyes, 

nose, jaw, and face. Infected areas have a reduction in blood flow, which leads to necrosis or dead 

material and, ultimately, black lesions . 

We must be aware that this infection can be treated with the antifungal medication amphotericin B and, 

if necessary, surgical debridement. To lessen the severity of infection, the professionals strive to treat the 

underlying reasons, such as regulating blood sugar levels, cutting back on steroid use, and so forth. 
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Additionally, wearing a mask in dusty areas, avoiding exposure to the garden soil or vegetable compost 

during outdoor activities in the high-risk category can work well as preventive measures [19,20]. 

 

3.9 Raw Vegetables And Onion Peels Transmit The Fungal Infection 
 

This fungus infection is not propagated or transmitted by raw veggies or onion peels, nor is it brought 

on by ingesting raw fruits and vegetables . When receiving oxygen therapy or other support-based 

therapies for COVID, it is important to be aware of the current circumstances and, if possible, maintain 

oral hygiene by sanitizing the oxygen cylinder, changing the water frequently, or sanitizing humidifiers. 

We can educate ourselves and protect ourselves from both fungal illnesses and the associated myths by 

practicing general awareness, maintaining good hygiene, and having a thorough grasp of the black 

fungus [21].
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4.1 Approved medicines for treating COVID-19 

 
The following medications have been authorized for use in treating COVID-19 by Australia's 

Therapeutic Goods Administration (TGA), which oversees the country's pharmaceutical and medical 

device industries[22,23]. 

 

 

Figure 4.1 : Medicines for treating COVID-19 

 

Antiviral treatments 

Antiviral medications prevent the COVID-19-causing SARS-CoV-2 virus from reproducing and 

generating more serious sickness. 
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4.2  Remdesivir (VEKLURY) 

 
Remdesivir, an antiviral medication, received preliminary TGA approval in July 2020. Remdesivir 

helps speed up the healing process for COVID-19 infection sufferers . 

 

Figure 4.2 : Mechanism of Action 

 
 

It has been approved for use in inpatient adults and adolescents with severe COVID-19 symptoms who 

are critically ill and need oxygen or high-level help to breathe. 

Within five days following the start of illness and as soon as possible as feasible after diagnosis, it should 

be given.If you are considering a pregnancy, are pregnant, or are nursing, you should not use Paxlovid. 

Also, those with extremely compromised liver or renal function shouldn't take it [24]. 
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4.3  Paxlovid  (nirmatrelvir/ritonavir) 

Introduction 

 A co-packaged oral drug called nirmatrelvir / ritonavir, created by Pfizer, is used to treat COVID-19. It 

comprises the antiviral drugs nirmatrelvir and ribavirin, and because of ritonavir's powerful CYP3A 

inhibition, there is a high risk of potentially harmful drug interactions . 

Medicinal uses  

It is recommended to use nirmatrelvir/ritonavir for the treating of moderate to serious COVID-19 in 

patients 12 years of age or older who weigh at least 40 kilograms, have positive direct SARS-CoV-2 test 

findings, and are at high risk of developing severe COVID-19 . Nirmatrelvir/ritonavir was investigated 

in a random, double-blind, non - randomized clinical trial for the treatment of symptomatic people who 

were not hospitalized and had a laboratory-confirmed indication of SARS-CoV-2 infection. 

Nirmatrelvir/ritonavir dramatically decreased the proportion of persons who experienced COVID-19-

related hospitalization or mortality from any cause by 88% as compared to placebo, according to the 

findings . 

 

 

Figure 4.3 : Nirmatrelvir/ritonavir (Paxlovid). 

 

Dosages 

Two nirmatrelvir pills and one ritonavir tablet, taken twice daily, make up the 5-day regimen of 

nirmatrelvir/ritonavir (Paxlovid) . 
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Side effects 

Negative side effects of nirmatrelvir/ritonavir include dysgeusia, diarrhea, hypotension, and chronic 

fatigue. 2% of patients in clinical trials stopped their medication as a result of side effects. 

Hypersensitivity responses, liver damage, and HIV medication resistance are a few more negative 

effects . 

Drug Interaction 

Paxlovid should not be used concurrently with some medications since it may have fatal consequences. 

Before administering Paxlovid, the FDA has developed a checklist to assist in assessing potential 

medication interactions [25,26].  

Using nirmatrelvir/ritonavir Paxlovid with over-the-counter painkillers and fever reducers is safe.
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4.4  Molnupiravir 
 

Introduction 
 

An antiviral drug called molnupiravir is used to treat Patients with SARS-CoV-2 infection and COVID-

19. It functions as an active drug of the artificial adenosine derivative N4-hydroxycytidine and causes 

copy errors during viral RNA replication to have an antiviral effect. In the UK, it was authorized for 

medicinal use in November 2021 and for emergency use in December 2021 . 

Medicinal Uses 

Another oral COVID-19 treatment, molnupiravir, has a 30% effectiveness rate against hospitalization 

or mortality in individuals who have not had the vaccine . 

Dosages 

Be sure to take this medication exactly as directed by your doctor or the label. Men must take 800 mg 

(4 capsules) orally once every twelve hours for 5 days, while kids should follow their doctor's 

recommendations for dosage . 

 

Figure 4.4  : Molnupiravir 
 

 

Side Effects : 

Dizziness, headaches, nausea, vomiting, diarrhea, and other common side effects are possible with 

molnupiravir [27,28]. 



P a g e  | 34  

 

 

 
 

 

 

 

 
 

 

 

4.5  Baricitinib (Olumiant) 

 
The study's objective was to ascertain how baricitinib (Olumiant) affected COVID-19's progress. 

According to a multivariate analysis, using baricitinib was linked to a lower incidence of death and the 

requirement for intrusive lung ventilation . Patients with a healthy Bmi were discovered to be more 

responsive to treatment than those who were overweight. Although the fever was higher than 38.0 C0 

in 75% of the patients, it steadied all day and never rose again. Baricitinib can be thought of as a 

supplementary therapy for moderate types of pneumonia in individuals over 65 or in people with 

concurrent chronic conditions, according to the authors' findings[29] . 

Medicinal Uses :  

Baricitinib (Olumiant), the first immunomodulatory treatment for COVID-19, was recently approved by 

the FDA. The government approved it for the management of COVID-19 in hospital patients requiring o2, 

intrusive or silent ventilators, or extracorporeal oxygen (ECMO) . 

Dosage : For alopecia areata, baricitinib should be given once daily at a dose of 4 mg. 

Figure 4.5 : baricitinib (Olumiant) 

 
Side Effects : Baricitinib use can increase the chance of serious infections, a hole or rip in your digestive 

system, a heart condition or strokes, blood clots, or cancer, among other life-threatening medical 

conditions. Inform you physician if you have . 

a compromised immune system or a persistent infection (such HIV, hepatitis, shingles, tuberculosis, or 
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shingles); 

 

cancer of any kind,cardiac issues, a heart problem, stroke, or blood clot; high cholesterol; cellulitis, an 

ulcers in your gastrointestinal or likewise if you have ever smoked [30.31]. 

 

 

4.6  Interferons: 
Interferons have antiviral activities in vivo and in vitro, and have been approved by the FDA to treat 

COVID-19, multiple sclerosis, hepatitis B and C, and viral infections .  

Interferons are a group of cytokines that have antiviral properties in both in vitro as well as in vivo. The 

FDA has authorized the use of interferon beta-1a to treat multiple sclerosis relapse types after it was 

studied in medical tests for treatment of COVID-19. Interferon alfa has been approved by the FDA to 

cure hepatitis B and hepatitis C virus infections, but interferon lambda has not yet received this same 

approval . 

Virions are being used in healthcare situations to manage viral infections like hep C, non-autoimmune 

Hodgkin's diseases like multiple sclerosis, and non-lymphoma. This exercise includes a detailed 

description of the influenza alpha, beta, and γ strains [32]. 
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5.1 Overuse or prolonged use of steroid can cause Black fungus : 
 

The current increase in black fungus cases has sparked fear as the country struggles 

to cope with the fierce second wave of Covid-19. The condition, also known as 

mucormycosis, has made medical professionals and researchers concerned about the 

overuse of steroids in COVID-19 treatment [33]. 

 

 

 

 

Figure 5.1 : Prolonged use of steroid 
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The usage of steroids (such dexamethasone), which are used to treat coronavirus, has been associated 

to an increase in occurrences of fungal infections in severe COVID-19. After continuous use, such 

hormones might damage the immune system. Due to the exposure of the airways to moisture and 

humidity, it has also been linked to the usage of ventilators in COVID patients in ICUs . 

 

Systemic corticosteroid treatment has been demonstrated in numerous randomized trials to enhance 

medical outcomes and reduce mortality in hospitalized COVID-19 cases who require supplemental 

oxygen1. This is most likely because it lowers the systemic inflammatory response brought on by 

COVID-19, which can result in lung injury and multi - system organ dysfunction . The use of systemic 

corticosteroids in COVID-19 patients who do not require supplemental oxygen has not been 

demonstrated to be helpful. 2 The COVID-19 Methodology[34,35]. 

 

5.2 Systemic Corticosteroids in Patients With COVID-19 Non-hospitalized Patients 

A rise in the incidence of fungal infections in severe COVID-19 has been linked to the use of 

coronavirus-treating drugs (such dexamethasone). Those hormones may weaken the immune system if 

used frequently. Because of the frequent exposure of the airway to moisture and humidity, it has also 

been linked to the usage of respirators in COVID people in ICUs . 

Systemic corticosteroid therapy has been shown to enhance clinical outcomes and decrease mortality in 

hospital COVID-19 patients in multiple randomized trials. who require supplemental oxygen1. This is 

most likely because it lowers the systemic inflammatory response brought on by COVID-19,  

which may cause multisystem organ failure and lung damage. The use of systemic corticosteroids in 

COVID-19 hospital patients who do not require supplemental oxygen has not been demonstrated [36] . 
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condition should continue this therapy as directed by their health care provider (AIII). 

 
 

5.3 Hospitalized Patients 

 

In the Rehabilitation research, a multicenter, open-label study carried out in the UK, 6,425 hospitalised 

patients were randomly assigned to receive traditional Midodrine for a maximum of ten days or just 

therapy. the winners Dexamethasone recipients had a reduced 28-day death rate than those who only 

received conventional care. 2 Dexamethasone provided this benefit to patients who required extra 

oxygen or were endotracheal at the at the time of enrollment; people who did not at the time did not . 

 

In Brazil, the CoDEX trial was a multicenter, open-label study that looked at dexamethasone's 

effectiveness in treating COVID-19-induced acute respiratory distress syndrome (ARDS) in patients 

who were mechanically ventilated . Despite the trial's early termination, the findings of this 

investigation confirm the RECOVERY trial's conclusion the fact that systemic corticosteroids helpful 

for COVID-19 hospitalized patients. In the trial, 299 patients were randomized to receive standard care 

alone, standard care along with Dexamethasone 20 mg Dexamethasone 10 mg was administered 

intravenously (IV) each daily for five days after that. The dexamethasone arm outperformed the usual 

care alone arm in terms of mean days alive and without mechanical breathing throughout a 28-day 

period. There were no variations between the arms, though. 

Systemic corticosteroids have demonstrated clinical benefits in select groups of hospitalized patients 

with certain diseases when taken with other drugs, such as immunotherapies like tocilizumab or 

baricitinib[37,38].
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COVID-19, especially when a severe sickness is present at an early stage or when there is systemic 

inflammation . 

 
 
5.4 Inhaled Corticosteroids in Patients With COVID-19 

 
Inhaled corticosteroids are known to have unique anti-inflammatory effect on the lung, making them 

potential COVID-19 therapy options. Also, it has been shown that some inhalers decrease the 

transcription of the cell entry receptor and prevent the proliferation of the SARS-CoV-213 virus. 

Further details on how inhaled corticosteroids work in outpatients with COVID-19 are provided by two 

dual placebo-controlled trials and 2 different randomized controlled trials [39,40]. 

 

 

 

 

 

Figure 5.4 : Inhaled Corticosteroids in Patients With COVID-19 
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Discussion : 
 
If a Covid patient exhibits any sinus signs, do not mistake them for sinusitis because they are immune 

compromised, diabetic, and have uncontrolled blood sugar levels. Given how invasive and capable of 

destroying all tissues the fungus is, the index of suspect should be extremely high. The signs may 

include double vision, blurred vision, headaches, jaw pain, tooth pain, and so on. If the tumor is in the 

lungs, symptoms to watch for include chest pain, shortness of breath, and breathlessness. Surgery is the 

recommended course of action [41]. 

 

If it's on your face, you must remove the affected tissue, which may include removing the eyeballs if it 

is invasive. Hence, a really deforming procedure. In addition, it must be followed by the costly, 

protracted administration of the antifungal medication amphotericin B . 

 

Yet as I already mentioned, the uncontrolled use of steroids is the cause of many diseases. What are the 

steroid indications for COVID patients now? Therefore, in essence, steroids save lives. There is 

sufficient proof [of their efficacy] in critically ill COVID patients who require oxygen, BiPAP, or 

ventilation or who are in respiratory distress .  

For COVID patients who do not have respiratory distress or a need for oxygen, steroids are not 

recommended. 
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Hence, the virus assembly phase of COVID occurs during the first week. You then experience the 

classic flu symptoms, such as fever, headache, body aching, cough, and cold. Steroid use is not 

appropriate during that time. But, despite the fact that you have an extremely high temperature, you 

insist on seeing your doctor and pressuring them since someone who took steroids recovered . 

 

People demand that their doctors write prescriptions for steroids, and some patients use steroids as self-

medication without telling their doctors. Your infection rate will actually go up at that point. Steroids 

will momentarily hide your symptoms; the temperature may sort of subside, giving you the impression 

that things are improving . You will, however, get a very high temperature, a cough, and respiratory 

involvement in three to five days. Many patients who first took steroids had severe pneumonia, as 

demonstrated in our experience [42,43]. 
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Conclusion : 
 
It exists in the soil and the air, but only those with impaired immune systems become infected. As I 

previously stated, diabetics who have extremely high blood sugar levels are most susceptible to getting 

mucormycosis . If you are currently immune compromised, such as a diabetic with chronic kidney or 

liver illness, a transplant recipient, or someone who has taken steroids for an autoimmune disorder, you 

are at a higher risk because Covid alone lowers immunity. Whether you have diabetes or not, if you have 

cancer, you will receive steroids.  

Steroids raise your blood sugar levels, and having high sugar levels puts you at a higher risk of getting 

mucormycosis [44,45].
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