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Abstract 

Background: COVID-19 has emerged as a pandemic that spread throughout the world in less than 6 months, leaving 

hundred thousand deaths behind. Surprisingly, old drug arsenal has now been applied as an option of treatment. 

Objective: The aim of this article was to accomplish a literature review concerning the antiparasitic chloroquine, 

ivermectin, nitazoxanide; as well as glucocorticoids as possible therapeutic agents to be applied in patients with 

COVID-19 in Brazilian hospitals. Methodology: clinical evidence of COVID-infected patients and literature 

consultation have been used for the construction of this article. On line searches and gray literature have also been 

consulted, whose database include PUBMED Central, BVS/BIREME, Web of Science, Science Direct, Higher Level 

Personnel Improvement Coordinator (CAPES), Periodic Door (Portal de Periódicos da CAPES, The Cochrane Library 

and PROSPERO). Results: chloroquine, ivermectin and nitazoxanide present antiviral characteristics to support their 

usage in phase 1 of COVID-19 symptoms. Glucocorticoids such as methylprednisolone and dexamethasone seem to 

be more efficient in patients with pulmonary symptoms such as those in phase 2B and 3. Conclusion: According to the 

articles raised in this review, antiparasitic agents are promising for patients with COVID-19 in the very beginning of 

the symptoms. Methylprednisolone and dexamethasone are best indicated for hospitalized patients with pulmonary 

commitment. 

Keywords: Ivermectin; Invertebrates; Chloroquine; Nitazoxanide; Glucocorticoids; COVID-19 vaccine; SARS virus; 

coronavirus infections. 

 

Resumo 

Background: COVID-19 emergiu-se como uma pandemia que se espalhou por todo o mundo em menos de 6 meses, 

causando a morte de milhões. Surpreendentemente, medicamentos antigos estão sendo aplicados para o tratamento. 

Objetivo: O objetivo desse artigo foi realizar uma revisão de literatura abordando antiparasitários como a Cloroquina, 

Ivermectina e Nitazoxanida; assim como os glicocorticóides como um possível agente terapêutico para ser aplicado 

em pacientes com COVID-19 nos hospitais brasileiros. Metodologia: Foi utilizado para a construção desse artigo, 

evidências clínicas de pacientes infectados e tratados pela COVID-19, além de consulta a literatura. Pesquisas online e 

literature cinzenta foram também consultadas, database inclui PUBMED Central, BVS/BIREME, Web of Science, 

Science Direct, Higher Level Personnel Improvement Coordinator (CAPES), Periodic Door (Portal de Periódicos da 

CAPES, The Cochrane Library and PROSPERO). Resultados: Cloroquina, Ivermectina e Nitazoxanida apresentaram 

eficiência para ser usado na fase 1 dos sintomas da COVID-19. Glicocorticóides assim como o Metilprednisolona e a 
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dexametasona pareceram ser mais eficientes em pacientes com sintomas pulmonares assim como nas fases 2B e 3. 

Conclusão: De acordo com os artigos utilizados nessa revisão, agentes antiparasitários são promissores para pacientes 

com COVID-19 no começo dos sintomas. Metilprednisolona e a Dexametasona são os mais indicados para pacientes 

hospitalizados com comprometimento pulmonar. 

Palavras-chaves: Ivermectina; Invertebrados; Cloroquina; Nitazoxanida; Glicocorticóides; COVID-19 vacina; SARS 

virus; Infecções por Coronavírus. 

 

Resumen 

Background: COVID-19 ha surgido como una pandemia que se extendió por todo el mundo en menos de 6 meses, 

dejando cientos de miles de muertos. Sorprendentemente, el antiguo arsenal de medicamentos se ha aplicado ahora 

como una opción de tratamiento. Objetivo: El objetivo de este artículo fue realizar una revisión de la literatura sobre 

los antiparasitarios cloroquina, ivermectina, nitazoxanida; así como glucocorticoides como posibles agentes 

terapéuticos para ser aplicados en pacientes con COVID-19 en hospitales brasileños. Methodología: La evidencia 

clínica de pacientes infectados por COVID y la consulta bibliográfica se han utilizado para la construcción de este 

artículo. También se han consultado búsquedas en línea y literatura gris, cuya base de datos incluye PUBMED 

Central, BVS / BIREME, Web of Science, Science Direct, Higher Level Personnel Improvement Coordinator 

(CAPES), Periodic Door (Portal de Periódicos da CAPES, The Cochrane Library y PRÓSPERO). Resultados: la 

cloroquina, la ivermectina y la nitazoxanida presentan características antivirales para respaldar su uso en la fase 1 de 

los síntomas de COVID-19. Los glucocorticoides como la metilprednisolona y la dexametasona parecen ser más 

eficaces en pacientes con síntomas pulmonares como los de las fases 2B y 3. Conclusión: Según los artículos 

planteados en esta revisión, los agentes antiparasitarios son prometedores para los pacientes con COVID-19 al 

comienzo de los síntomas. La metilprednisolona y la dexametasona están mejor indicadas para pacientes 

hospitalizados con compromiso pulmonar. 

Palabras clave: Ivermectina; Invertebrados; Cloroquina; Nitazoxanida; Glucocorticoides; Vacuna para el COVID-19; 

Virus del SARS; Infecciones por coronavirus. 

 

1. Introduction  

Severe acute respiratory illness (SARI) has affected mankind since its inception. Particularly after the year 2000, in 

China, there have been emergence of respiratory outbreaks caused by coronavirus. It is possible that virtually 4 million people, 

most of them elderly, lose their lives every year worldwide (Murray, 1997; Global Burden of Disease Study 2013). The recent 

pandemic disease named COVID-19 is a virotic infection caused by SARS-CoV-2, which belongs to the betacoronavirus 

genus, sharing 79% genetic similarity with SARS-CoV 1 (Coronaviridae Study Group of the International Committee on 

Taxonomy of Viruses). The pandemic outbreak started in China as well, at the end of 2019 in the city of Wuhan, and in less 

than 4 months infected almost all countries all over the world, showing an unprecedent situation. 

With the high rate of deaths left behind, the scientific community reunited in order to find a clinical protocol that 

might slow down the aggressiveness of the virus, until an effective vaccine finally appears. In this difficult and urgent process, 

exchange of information from countries that have been previously affected is fundamental, to avoid the loss of precious time 

finding the best way to treat the patients, in order to decrease the death rate, saving lives. Three antiparasitic drugs have been 

used in this pandemic scenery, with more or less controversy, to treat COVID-19; namely: chloroquine, ivermectin and 

nitazoxanide. Chloroquine undoubtfully is the most controversial one; mainly because of its many side-effects and due to the 

probability of heart failure due to the prolonged QT ECG wave.  

This work aimed to describe the main drugs used in the treatment of COVID-19 based on the clinical evidence, 

adopting the Spanish protocol in the three phases of the disease, based on clinical evidence of hospitals in Recife, Brazil. 

 

COVID-19 classification by public and private hospitals from Recife 

Hospitals from Recife were some of the first hospitals to accept and treat patients with COVID-19 diagnosis. With so 

many victims being handled everyday, a protocol began to be adopted, based on the Spanish experience which used 

chloroquine in the initial symptoms of the disease, and pulse therapy corticoid for hospitalized patients. It is important to 
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remind that such protocols are adopted using exclusively clinical evidence that had already been learned for the treatment of 

other diseases, and had been chosen because of their effect on the human organism had already been learned in previous 

situations. However, with the World Health Organization constant change of protocols, including having removed chloroquine 

under the argument that there was no real evidence of its security for COVID-19 patients, some hospitals removed it from their 

drug arsenal; even having had excellent experiences with it. As chloroquine has recently been accepted for further researches, 

the knowledge obtained form it,  associated with ivermectin and nitazoxanide, and also corticoids, is now written in this article. 

The protocol classifies the disease in three different stages, as the following: 

 

Stage 1- Viral replication stage. symptoms concerning digestive system such as nausea, vomiting, diarrhea; and slight 

respiratory symptom such as coryza, anosmia, tiredness, malaise, fever and sore throat. 

 

Stage 2: Inflammation phase. This stage is subdivided in two phases: 

 

Phase 2A: Small viral replication. Inflammation trigged in more or less between the fifth and the seventh day after 

initial infection. Some degree of pulmonary infection is present, but without hypoxia. The big majority of the patients who 

look for medical assistance are categorized in this phase. Unspecific symptoms like cough, fever, headache, diarrhea are 

present but the saturation levels continue in normal levels of 98%. If a tomography is taken, the classical ground-glass image 

will be present, compromising nearly 30% of the lungs. D-dimer examinations and PCR levels will be altered as well.   

 

Phase 2B. Generally, this phase is reached around the tenth day of infection, and its main characteristics is lung 

commitment, showing a gradual decrease of saturation, and breathing difficulty. Gastrointestinal symptoms tend not to be 

present. 

 

Stage 3 – Life threatening organic stress. Complications are systemic and serious, due to cytokine storm caused by 

pulmonary commitment. Mortality rate is high, reaching the levels of 80% to 90%. Intravascular coagulation will be 

disseminated, that is, the formation of clots throughout the blood vessels which may bring as a result, thrombi formation that 

may cause vascular brain accidents or heart failure. The patients in this condition will certainly need intubation, and will be 

prone to develop secondary infections.  

 

2. Methodology  

We did online research and gray literature to build this article whose databased include PUBMED Central, 

BVS/BIREME, Web of Science, Science Direct, Higher Level Personnel Improvement Coordinator (CAPES), Periodic Door 

(Portal de Periódicos da CAPES, The Cochrane Library and PROSPERO). Also a literature review approaching Chloroquine, 

Nitazoxanide, Ivermectine and Glucocorticoids were made aiming to report efficacy against the virus.  

 

3. Literature Review  

Literature Review 

It is extremely difficult for the scientific community to find effective treatments in times of pandemic. By facing the 

huge challenge of choosing which drug may be of first choice, it is necessary to take the decision based on clinical evidence 
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acquired in routine treatments, as well as exchanging professional information with the scientific community scattered all over 

the world who have face the illness beforehand. Old drugs virtually forgotten for new researches have now brought light to one 

of the most difficult times of modern world, faced before only by the end of world war II, during the Spanish flu pandemic. 

From this point of view, The drugs below are those who have been used with positive results for the treatment of COVID-19. 

 

Chloroquine  

Chloroquine has been known in the medical community since 1937, but reports concerning its usage come from long 

before. When the Spanish invaded South America, the trade with Europe began, and a plant named Chincona officinalis, used 

for teas, to combat fever in the 17th century, gave origin to the history of chloroquine in Europe (Fern, 2020). The newly 

presented drug in that time was named quinine, isolated in 1820; the predecessor of chloroquine. 

Chloroquine itself was officially discovered in 1934 during the rise of Nazism in the second world war II; with the 

commercial name of Resochin, developed by Beyer laboratories (Krafts, 2012), in order to treat soldiers victims of malaria in 

the north of Africa mainly. It remained virtually ignored for a decade, as it was considered by some researchers to be too toxic 

for use in humans, due to its long term treatment for malaria. With the end of the world war II, the USA government studied 

the drug and improved it for military purposes, due to its being already well described with protocols by the Germans; and 

since then chloroquine became almost exclusively used for malaria and rheumatoid arthritis. With the brand-new outbreak of 

COVID-19, the 2020 pandemic, which is ongoing during the very construction of this paper, this old drug has been indicated 

for the treatment of the disease, with controversial results. As the pandemic went on, it has officially become a candidate for 

the first official form of treatment indicated by some countries, including Brazil, France and the USA.  

Chloroquine is part of a large series of 4-amino-quinolines that have been thoroughly studied in the vast interwestern 

antimalarial research program conducted by the United States (Wallace, 1994). Although 4-aminoquinolins had been 

previously described as potential antimalarials by Russian researchers, no greater attention was paid to this chemical group; 

until French researches reported that 3-methyl-7-chlorine-4 (4- diethylamino-1-methylbutylamino) quinoline (Fern, 2020) was 

well tolerated and had great activity in human malaria (Peters, 1970). Hence, in 1943, thousands of these compounds were 

synthesized and tested for malaria activity in birds and toxicity in mammals. From this series, ten of them were then studied in 

human volunteers with experimentally induced malaria. From these, chloroquine has been shown to be the most promising 

drug and has been released for clinical trials. When the war ended, it was discovered that the substance had been synthesized 

and studied by the Germans since 1934, under the name RESOCHIN, being presented as diphosphate in the form of white 

powder, bitter, soluble in water. Their solutions, however, were considered stable (Rockwell, 1978). 

Although chloroquine has been developed primarily as an antimalarial drug, it has other pharmacological properties. 

Its use in the treatment of amoebiasis was satisfactory (Powell, 1971). Due to its anti-inflammatory properties, it has also been 

used in the treatment of discoid and systemic lupus erythematous (Rainsford, 2015); its effectiveness for this indication 

however, is still controversial (Dubois, 1978). 

   The reason for the rediscovery of chloroquine in recent times reemerged during the epidemy of severe acute respiratory 

syndrome (SARS) caused by SARS coronavirus 1, the previous member of the vast family Coronoviridae. SARS responded 

well to the treatment with hydroxychloroquine. Some countries, due to the rise of the pandemic and the thousands of dead 

patients, especially in Italy, have authorized its prescription in clinical trials, and so have Brazil and the USA. More recently 

yet, in the south-east of Brazil, São Paulo, the epicenter of the COVID-19 pandemic, studies are being carried out with a larger 

number of patients with the intention of establishing a protocol for the usage of hydroxychloroquine in the beginning of the 

symptoms, during the replication phase of the virus. Researchers claim that the ability of hydroxychloroquine in jeopardizing 
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virotic entrance into the cytoplasm, by decreasing and disarranging ribosome activity to cleave the genetic material of the 

virus, should be better thought to be used while the systemic and more serious symptoms are not present, allowing patients to 

begin the treatment at home (Smith, 2020). For COVID-19 treatment, 400mg of hydroxychloroquine is used for a period that 

ranges from 5 to 7 days, in stage 1, frequently associated with azithromycin.  

Hydroxychloroquine differs from chloroquine because of the presence of a hydroxyl group, located at the end of the side 

chain, the N-ethyl substituent is β-hydroxylated; forming a molecule that is available for oral administration in the form of 

hydroxychloroquine sulfate. Like chloroquine, it has a broad-spectrum against a wide range of fungal, bacterial and viral 

infections. Since chloroquine has been used for a considerable length of time, with acceptable tolerability and rare toxicity 

reports, associated to the fact that it is almost inexpensive with immunomodulatory features, it has been used in viral 

infections, such as immunodeficiency virus (HIV), as well as other viruses, due to its being efficient in jeopardizing virotic 

replication cycle (Savarino, 2003). 

When chloroquine was administered in SARS-CoV-1, a dramatic dose-dependent decrease in the number of virus antigen-

positive was observed. So significant was the result, that 0.1-1µM chloroquine reduced the infection by nearly 50%; and up to 

90-94% inhibition was observed with 33-100 µM concentrations. With these results, some authors hypothesized that, as 

chloroquine was a lisosomotropic agent, another common lysosomotropic agent, NH4Cl, also known as ammonium chloride, 

when associated with it might lead to better results. NH4Cl has been reported as being able to reduce pseudotypes viruses 

decorated with SARS-CoV spike protein (Simmons, 2004). Controversial as it is, the fact is that some drugs are being tested, 

alone or in combinations with chloroquine. A resume for the chloroquine quest are the following (Smith, 2020): 

● Chloroquine – Limited in vitro clinical data and trials suggest a potential benefit when used alone. 

● Hydroxychloroquine – In vitro and limited clinical data accomplished with low numbers of patients do 

suggest potential benefit.  

● Azithromycin – Has been associated with hydroxychloroquine and are now being tested in COVID-19 

therapy with positive results. Its use as adjunct therapy has brought hope for the treatment.    

● NH4Cl (ammonium chloride). 

 

Ivermectin 

Ivermectin is a semisynthetic antiparasitic drug belonging to the avermectin class. It is composed of 22,23-dihydro-

avermectin B1a (at least 90%) and 22,23-dihydro-avermectin B1b (less than 10%). It was discovered in 1975, and was 

officially presented to the medical community in 1981 as a relatively cheap drug, whose cost in the developing world for 

tablets was about US$ 0.12 for a course of treatment, making it extremely available for nearly the whole world. 

Avermectins are produced by fermentation of Streptomyces avermitilis. (Ref 1).  It is used for parasite infestations 

caused by invertebrates, usually nematodes and insects, for both veterinary and human medicine (Burg, 1979). In invertebrate, 

Ivermectin binds selectively to glutamate-gated chloride ion channels in muscle and nerve cells, finally causing an increase in 

the permeability of the cell membrane to chloride ions. Such effect lead to the paralysis of the parasite, causing its death 

(Gisselmann, 2002).  

In vertebrates, on the other hand, Ivermectin affects the central nervous system through reactions at the receptor for 

the gamma-aminobutyric acid (GABA) neurotransmitter, acting like a GABA receptor agonist Zheng (2002). As for humans, it 

is used in the treatment of parasitic infections, such as onchocerciasis or strongiloidasis. In some countries, more specifically 

under-developed ones, it has also been approved to be applied orally, for the treatment of scabies as well as for the topical 

treatment of head lice infestation. Due to these facts, it all indicates that global demand for this drug is expected to continue 
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high, including the fact that ivermectin, when associated with albendazole and diethylcarbamazine (Thomsen, 2016), has 

excellent clinical responses with combined regimens for soil­trans mitted helminths, acting also as endoctocide by killing 

malaria vectors (Chaccour, 2013). 

Nevertheless, there have been reports of toxic neurological effects related to high doses of ivermectin. Some of this 

adverse events have been initially reported in Africa, in the course of public health programs established by the government in 

order to eliminate onchocerciasis through community-based ivermectin treatment. The reports include cases of encephalopathy 

and coma, in patients with concomitantly high densities of filarial species, Loa loa. (Boussinesq 2003; Gardon 1997). 

In spite of having been initially used as antiparasitic medication, antiviral activity has also been noticed. As for what 

concerns antiviral activity, Ivermectin   was originally identified as an inhibitor of interaction between the human 

immunodeficiency virus-1 (HIV-1) integrase protein (IN) and the importin (IMP) α/β1 heterodimer responsible for IN nuclear 

import (Wagstaff et al., 2011). As researches went on, Ivermectin was identified as a having potent antivirus actitivy. It has 

been demonstrated to significantly reduce infection by RNA viruses such as DENV 1-4 (Tay et al., 2013), influenza virus 

(Gotz et al., 2016); West Nile Virus (Yang et al., 2020) and Venezuelan equine encephalitis virus (VEEV). Contrary to what 

was expected, no antivirus activity was found against ZIKA virus in mice (Ketkar et al., 2019). With so many antiviral activity 

documented, it was only natural to expect that Ivermectin was also capable of having some sort of activity over SARS-CoV2, 

the causative agent of COVID-19 pandemic. This novel coronavirus is a single stranded positive sense RNA virussimilarly 

related to severe acute respiratory syndrome coronavirus 1 (SARS-CoV1). 

As the researches began, it was clear that Ivermectin was capable of altering the host cell metabolism, thus changing 

virus ability to replicate. In this sense SARS-CoV accessory protein ORF6 has been shown to antagonize the antiviral activity 

of the STAT1 transcription factor by sequestering IMPα/β1 on the rough ER/Golgi membrane (Frieman et al., 2007). Also, 

studies on SARS-CoV proteins have shown a potential role for IMPα/β1 during infection in signal-dependent 

nucleocytoplasmic shutting of the SARSCoV nucleocapsid protein (Rowland et al., 2005; Timani et al., 2005; Wulan et al., 

2015), which may jeopardize cell division (Hiscox et al., 2001; Wurm et al., 2001). With all this information taken together, 

these studies suggest that ivermectin's nuclear transport inhibitory activity may be effective against SARS-CoV-2. 

A study conducted with cell culture (Calva, 2020) infected Vero/hSLAM cells with SARS-CoV-2 isolate 

Australia/VIC01/ 2020 at an MOI of 0.1 for 2 h, followed by the addition of 5 μM ivermectin. Supernatant and cell pellets 

were harvested at days 0–3 and analysed by RT-PCR for the replication of SARS-CoV-2 RNA. At the initial 24 hours, they 

observed a significant 93% reduction in viral RNA present in the supernatant, indicating virions released, of the samples which 

had been treated with ivermectin, when compared to the traditional vehicle DMSO used in routine cell culture experiments. 

More interesting yet was the 99.8% reduction in cell-associated viral RNA (indicative of unreleased and unpackaged virions), 

observed with ivermectin treatment. After 48 hours, such effect increased to an ~5000-fold reduction of viral RNA in the 

ivermectin treated groups compared to control samples, confirming that ivermectin treatment resulted in effective loss of 

virtually all viral material by 48 hours of experiment. Coherent with this idea, no further reduction in viral RNA was observed 

at 72 hours. This experiment showed that ivermectin is effective against SARS-CoV2 in vitro. 

 

Nitazoxanide  

The emerging strains of influenza virus, and also the limitations of the drug arsenal available for the many sorts of 

such respiratory viruses, there is an urge for new substances that might be useful in epidemic or pandemic situations. New 

mechanisms of pharmacodynamics and pharmacokinetics with neuraminidase inhibitors are now, more than in any other time 

period in modern society, needed as countermeasures against influenza. In this sense, the repurposing nitazoxanide as a model 
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of treatment addressed for many sorts of influenza may be considered as important. Nitazoxanide was first synthesized in the 

beginning of the seventies (Rossignol and Cavier, 1975), developed as oral antiparasitic drug with tropism against protozoan 

and helminthic infections. Whether in vivo or in vitro, experiments accomplished in mammals such as mice, cats, dogs and 

sheep showed outstanding results (Cavier and Rossignol).  

Antiparasitic row of medications usually englobe old substances with more than 30 years of use, especially in 

underdevelopment countries due to poverty and overpopulation. Nitazoxanide was not different. It was first developed as an 

antiparasitic agent that would primarily act on protozoan and helminthic infections with promising results both in vitro and in 

vivo (Euzeby et al.,1980). It was firstly experimented in humans in the 1970s for the treatment of intestinal cestods (Rossignol 

and Maisonneuve, 1984), and soon after used in cell culture assays against intracellular protozoan Cryptosporidium parvum (Li 

et al., 2003; Baishanbo et al., 2006). Nitazoxanide soon became vastly used in Latin American countries due to the high 

incidence of parasitic infections in Brazil and in the surrounding countries. With growing clinical observations, Tizoxanide, the 

main active metabolite, became useful for a wide range of anaerobic gram positive and negative bacteria, showing antibacterial 

indications (Pankuch and Appelbaum, 2006; Hecht et al., 2007; Finegold et al., 2009; Freeman et al., 2011). Later on, in 2009, 

it was also shown to be active even on replicating and non-replicating strains of Mycobacterium tuberculosis (Carvalho et al., 

2009). Tizoxanide seems to selectively block the maturation of the viral hemagglutinin (HA) of the influenza virus, impairing 

the trafficking of this protein inside the plasma membrane of the host (Rossignol, 2009). 

As for what concerns the replication of RNA and DNA viruses in cell culture essays, tizoxanide inhibits their 

replication, particularly for respiratory syncytial virus, rotavirus, parainfluenza, hepatitis B and C, arboviruses such as dengue, 

yellow fever, immunodeficiency virus (HIV), Japanese encephalitis virus, and finally coronavirus. For the later, it has been 

demonstrated that tizoxanide inhibits the replication of canine coronavirus S-378; murine coronavirus, mouse hepatitis virus 

strain A59, and enteric coronavirus 4408 (HECoV-4408) (Cao, 2015) 

Nitazoxanide in that moment had been indicated as antiparasitic, as well as antibiotic agent. It was only natural that 

it was investigated as for antiviral properties. In this sense, Tizoxanide was then shown to be able to inhibit the replication 

process of 16 strains of influenza, including A/H1N1, H3N2, H3N2v, H3N8, H5N9, H7N1, and one strain of influenza B. 

(Belardo et al., 2011; Sleeman et al., 2014; Gubareva et al., 2014). The basic mechanism that modulates inflammation as a 

whole, intensifying or lessening its effects in the mammal body is cytokine production. The cytokine family is vast, but the 

main substances are the Interleukins (IL), Interferon (IFN), Tumor Necrosis Factor (TNF), Coloning-stimulating Factor (CSF), 

Chemokines (CKs), and Growth Factor (GF) (Yashimura, 1987). In the case of virotic infections, IFN plays an important role 

in neutralizing virus by stimulating infected cells and surrounding ones to produce proteins that prevents virus replication 

within them. Nitazoxanide seems to potentiate IFN-α and IFN-β production, also exhibiting in vitro activity against MERS-

CoV, as well as other coronavirus (Rossignol, 2016). As it was not enough, nitazoxanide applied 600 mg a day for 5 days has 

been proven to decrease symptom duration in acute influenza with minor side-effects (Haffizulla, 2014). If such posology is 

applied in combination with azithromycin, as suggested in COVID-19 protocol, a potential decrease in SARS CoV-2 mortality 

and morbidity may be expected. 

 

Glucocorticoids 

Steroids have played a relevant role in COVID-19 pandemic. The first of them was officially introduced as a form of 

treatment in may 2020; named methylprednisolone. Nevertheless, as exchange of knowledge increased throughout the world, 

in June of the same year, the old dexamethasone was pointed as responsible for saving one third of the patients in phase three 

of COVID-19. A brief resume must be given to understand the importance of this class of drugs. 
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The adrenal cortex synthesizes two classes of steroids namely: glucocorticoids and mineralocorticoids (Santulli, 

2015). The way they are produce depends on complex enzymatic reactions modulated by cholesterol, which is a mandatory 

intermediate in the synthesis of corticosteroids. Although the adrenal cortex synthesizes cholesterol from acetate by processes 

similar to the liver, most of the cholesterol, around 60 to 80%, used for corticosteroidogenesis comes from exogenous sources, 

both at rest and after adrenocorticotropic hormone (ACTH) administration (Jefferies, 2004).  

In the absence of the adenohypophysis, responsible for the stimulation of suprarenal glands, adrenal cortex would 

suffer atrophy and the cortisol and corticosterone secretion rates would be so drastically reduced that they would not respond to 

otherwise effective stimuli. The available ccholesterol is then converted enzymatically to 21-carbon corticosteroids and weak 

19-carbon androgens by reactions catalyzed by iso-functional oxidases that contain cytochrome P-450 and require NADPH and 

molecular oxygen (O'Hare, 1982) 

The effects of corticosteroids are numerous and widespread. They have activities in many of the human systems, as 

well as in numbers of susceptible molecules. They influence, for instance, the metabolism of carbohydrates, lipids, and the 

electrolyte balance and the functions of the cardiovascular, renal, skeletal muscles, central nervous system, and other organs 

and tissues. In addition, corticosteroids give organisms the ability to withstand many types of harmful stimuli and 

environmental changes. The adrenal cortex is the organ, par excellence, of homeostasis, being responsible for the relative 

freedom that higher organisms exhibit in environments with constant changes. If the adrenal cortex did not exist, survival 

would be possible only under strictly restricted conditions. For instance, a given dose of corticosteroid may be pharmacological 

or physiological. Under favorable conditions, a small dose of corticosteroid keeps an adrenalectomized animal in a state of 

well-being. In adverse conditions, on the other hand, a relatively large dose would be necessary for the same animal to survive 

(Whitehead, 2001). 

Cortisone was firstly isolated in 1953, and soon after used in the treatment of acute rheumatoid arthritis. In the 

summer of 1954, the clinical application and the benefits of cortisone and adrenocorticotropic caused a revolution in the 

scientific world and in clinical practices all over the world. From that point on, corticoids have been vastly applied in virtually 

every branch of medicine (Hench, 1949; Hench, 1950). 

With such revolutionary drugs, new modalities of treatment were implemented, and have been used since modern 

days, more specifically in the 2020 pandemic, for the clinical approach of COVID-19 infected patients. Corticosteroids belong 

to a class of chemicals that encompass both laboratory-synthesized substances and naturally produced hormones, representing 

a standard therapy for controlling inflammation for a number of diseases, such as asthma, wild ranges of allergy including 

anaphylaxis, vascular alterations, inflammatory bowel and other systemic situations, including otitis and ocular inflammatory 

diseases as well. This versatility is due to their anti-inflammatory associated with immunosuppressive actions, as well as 

inevitable and unwanted side effects as any other drug (Ericson-Neilsen, 2014; Van der Goes, 2014).  

Among the negative effects of glucocorticoids, it is possible to mention avascular necrosis of the bone in patients with 

long-term treatment duration; although there have been reports of their happening in shorter time periods (Weinstein, 2012). 

Osteoporosis has also been related in prolonged treatment duration (Cosman, 2014); this was warned by the American College 

of Rheumatology, relating the risks to the use of steroids (American College Of Rheumatology). Other less wanted side effects 

include myopathy (Schakman, 2008); weight gain and cushingoid features (Da Silva, 2006); cardiac side effects (McGavock, 

2007; Van der Hooft, 2006; Souverein, 2004) such as  hypertension (Huscher, 2009); Adrenal suppression (Aceto, 1966) 

through feedback mechanisms; dermatologic side effects, since corticosteroids seem to affect keratinocytes and prevent 

collagen secretion as well as hyaluronic acid by fibroblasts in dermis (Da Silva, 2006); neuropsychiatric side effects, such as 

mood changes, depression, euphoria, irritability, akathisia and anxiety (Brown, 2001), ophthalmologic side effects such as 
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cataract (11–15%) and glaucoma (12.8%) whose risks increases with the amount of dose and the length of treatment (Fel, 

2011; James, 2007);  

The clinical approach of glucocorticoids offers a wide variety, appliable for different matters in the health area. In 

general, for oral use, prednisone, prednisolone, methylprednisolone, as well as dexamethasone are the most commonly used. 

However, clinical emergencies require a different protocol due to life threatening situations. Therefore, in face of severe or 

even uncontrolled disease, methylprednisolone is the most used steroid, often applied intravenously (IV), in what is defined as 

high dose pulse-therapy. This sort of therapy implies in doses equal or above 250 mg which is gradually reduced depending on 

the situation (Czock, 2005). 

Once liberated in the circulation, glucocorticoids will exert their effects by finding their receptors located in the cell 

membranes, translocating to the nucleus and targets gene transcription (Tanaka, 1994).  The efficacy of pulse-therapy is 

partially explained through nongenomic mechanisms, due to doses that are greater than the saturation dose for glucocorticoid 

receptor. In less urgent situations, glucocorticoids can be applied orally, and are well absorbed after administration. The 

problem is that absorption takes place irregularly from patient to patient, and therefore happens in variable degrees of their 

binding to globulin and albumin (Czock, 2005). Therefore, only intact free glucocorticoid can indeed interact with the 

glucocorticoid receptor; and that is exactly the main reason to justify pulse-glucocorticoid-therapy: urgency; the need of 

massive free drug to control the ongoing organic damage. 

COVID-19 has caused a revolution in the medical science as researchers find new paths for healing. In this sense, 

information discovered in one week may became obsolete in the following, due to the great amount of researches being carried 

out. Therefore old dexamethasone has recently been demonstrated to be a lifesaving option in the management of hospitalized 

patients victims of COVID-19, being able to reduce mortality by one third of all the patients in the study (BMJ, 2020). All the 

evidence acquired in the UK experiment indicates that dexamethasone be indicated as a form of treatment for COVID-19 

infection, converged especially for hospitalized patients and also for suspected, or confirmed patients, under oxygen therapy 

including non-invasive or invasive ventilation. As the experiment was carried out in adults, the likely evidence of the benefits 

in children remains unproven (BMJ, 2020). The dosage is one of the most important conclusions taken by the UK study 

concerning dexamethasone. For 2mg tablets, it is indicated a dosage three tablets once a day for 10 days.  For dexamethasone 

2mg/5mL oral solution, it is indicated a dosage of 15mL once a day for 10 days.  For dexamethasone 3.3mg/mL intravenous 

1ml ampoules: dosage 1.8mL (5.94mg) once a day for 10 days (BMJ, 2020). Table 1 explains the relative power and 

equivalent doses of corticosteroids. 
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Table 1. Relative power and equivalent doses of corticosteroids. 

Compound 

Relative anti-

inflammatory 

power 

Relative 

sodium 

retention power 

Duration 

of action* 

Approximat

e equivalent 

dose (mg) 

Cortisol 

(hydroxycortisone) 
1 1 C 20 

Tetrahydrocortisol 0 0 
_

_ 
__ 

Prednisone 4 0.8 I 5 

Prednisolone (Δ1-

Cortisone) 4 0.8 I 5 

6α-

Methilprednisolone 5 0.5 I 4 

Fludrocortisone 10 125 C __ 

11-Dehydrocortisol 0 
0 

_

_ 
__ 

Cortisone (11-

Dehydrocortisol) 0.8 0.8 C 25 

Corticosterone 0.35 15 C __ 

Triamcinolone 5 0 I 4 

Parametasone 10 0 L 2 

Betamethasone 25 0 L 0.75 

Dexamethasone 25 0 L 0.75 

*C= Short biological half-life or 8 to 12 hours. I= intermediate half-life or 12 to 36 hours; L= Long biological half-life, 

from 36 to 72 hours. This dose ratio applies only to intravenous or oral administration; the relative powers can differ 

greatly when injected via the muscle or joint spaces due to variables inherent in these pathways. Source: Authors. 

 

Judging from the data exposed on Table 1, it becomes easy to conclude the reason why dexamethasone has been 

successful in reducing death rates when applied in phase 3 pulmonary patients. It is powerful enough to exert its anti-

inflammatory effects without retaining sodium, with a long half-life with low doses.  

COVID-19 ongoing pandemic required fast and efficient clinical protocol which has not yet been established. 

However; growing clinical evidence has brought light to this matter, strongly indicating pulse-therapy for patients in the 2B 

stage, due to the risk of pulmonary permanent demage. The use of corticoids has been modulating the course of the disease, 

reducing significantly the number of deaths all over the world. 

 

4. Final Considerations  

Up to the construction of this article, the SARS CoV 2 pandemic is still ongoing, collapsing countries economically, 

politically and socially, due to the astonishing numbers of deaths left behind. It is not the first time that such a lethal pandemic 

spread so quickly throughout the world. The Spanish flu for instance, left an incredible number of estimated 500 million 

victims, and can not be compared to COVID-19 results, at least not until now. Therefore, scientists had nothing left to do but 

use what had previously been applied in epidemies that happened beforehand. In such scenery, contrary to what could be 

expected, drugs with more than thirty years of use have now reemerged, such as the ones reviewed in this article. 

Controversy has caused the World Health Organization (WHO) to contraindicate the use of Hydroxychloroquine 

under the declaration that there was no scientific evidence that might indicate it for any phase of COVID-19. They added that 

Hydroxychloroquine might cause even more deaths due to QT prolongation in the ECG. Surprisingly as it may seem, 
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azithromycin, which also causes QT prolongation, and that is often associated with hydroxychloroquine, had not been not 

mentioned as a potential hazard when associated with chloroquine (Mosholder, 2013).  Nevertheless, in June 2020, WHO 

admitted errors in the methodology of the work intitled “Hydroxychloroquine or chloroquine with or without a macrolide for 

treatment of COVID-19: a multinational registry analysis” due to its having been accomplished in hospitalized patients 

(Mandeep, 2020), contrary to the main indication that it should be used in the beginning of the symptoms in countries like 

Spain, Brazil and the USA. In this situation, there are two drugs that may offer arrythmia risks when applied together, and 

therefore should be studied concomitantly in the initial days of COVID-19.  

Time and researches are necessary to assess any drug effect on the human physiology. In this sense and orientation, 

no antiparasitic drugs can be indicated as the best form to combat coronaviruses, especially when most of them reflect in vitro 

studies. Glucocorticoids have now been comprehended as the best form to treat patients in phase 2b and in phase 3, due to 

pulmonary commitment. The contrary must be understood, simply because, if applied in the phase 1 during viral replication, 

corticosteroids may suppress immune defenses, fragilizing even more the infected host. Patients with hypoxia and pulmonary 

damages should use prednisone pulse therapy, with discontinuous intravenous infusion with more than 250 mg prednisone or 

its equivalent per day, for one or more days.  Therefore, care must be taken, associated with open mindedness. 

 

5. Conclusion   

There is no official treatment for COVID-19 up to the moment of the construction or these article. Due to the urge of 

an effective drug that may halt the pandemic, chloroquine, ivermectin and nitazoxanide seem to be promising according to 

clinical reports. Above them all, glucocorticoids have emerged as the best drug group able to offer a more secure and 

predictable outcome. Their indication, however, needs correct scientific investigation with proper methodology in a way that 

protects the patients while it is effective against COVID-19. Until then, however; their application must be used and planned 

carefully. 
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