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Carvedilol is a commonly used beta-blocker in the treatment of hypertension and heart failure. 
Its metabolism in the liver has been studied extensively, and it has been shown that carvedilol is 
predominantly metabolized by cytochrome P450 enzymes, primarily CYP2D6 and CYP2C9. The 
metabolism of carvedilol is stereoselective, with the enantiomer being metabolized more rapidly 
than the R(+)-enantiomer. Liver microsomes, which are subcellular fractions of liver cells, have 
been used to study the metabolism of carvedilol. In vitro studies have shown that the metabolism 
of carvedilol in liver microsomes is stereoselective, with the enantiomer being metabolized more 
rapidly than the R(+)-enantiomer. This stereoselective metabolism is due to the fact that the 
active site of the CYP2D6 enzyme, which is responsible for the metabolism of carvedilol, has a 
specific orientation that favors the metabolism of the enantiomer. The clearance of carvedilol 
from the body is primarily through hepatic metabolism, with approximately 60-70% of the drug 
being metabolized in the liver. The stereoselective metabolism of carvedilol in liver microsomes 
indicates that the liver is the major organ responsible for the metabolism of carvedilol, and that 
the clearance of the drug is primarily through hepatic metabolism.
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The stereoselective metabolism of carvingilol in liver microsomes is 
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Introduction
Despite promising results from preclinical and clinical studies, 
the use of ivermectin for COVID-19 is still controversial. 
The World Health Organization and the US Food and Drug 
Administration have not recommended the use of ivermectin 
for COVID-19 outside of clinical trials, citing the need 
for more rigorous evidence from large-scale randomized 
controlled trials. In addition, concerns have been raised 
about the safety and dosing of ivermectin, particularly 
in patients with liver and kidney disease. In conclusion, 
ivermectin has shown potential as an additional treatment 
for COVID-19, but more research is needed to fully 
understand its safety and efficacy [1]. Ongoing clinical 
trials and observational studies will provide more data on 
the optimal dosing, timing, and patient populations for 
ivermectin use in COVID-19.

Ivermectin is a well-known drug that has been used for over 30 
years to treat parasitic infections in both humans and animals. 
It has been shown to be effective in treating a wide range 
of parasites, including lice, scabies, and intestinal worms. 
Recently, it has gained attention as a potential treatment for 
COVID-19. Several studies have investigated the potential of 
ivermectin to treat COVID-19 [2]. While some studies have 
shown promising results, others have not found any significant 
benefits. It is important to note that the studies conducted so 

far have been small and have not undergone rigorous clinical 
trials. One of the studies that showed promising results 
was a meta-analysis published in the American Journal of 
Therapeutics in 2021. 

The meta-analysis included 15 randomized controlled trials 
that compared the use of ivermectin with standard care or 
placebo in COVID-19 patients. The analysis found that 
ivermectin was associated with a significant reduction in 
mortality, time to clinical recovery, and viral clearance. The 
authors of the meta-analysis concluded that ivermectin is a 
safe and effective treatment for COVID-19 and should be 
considered as a standard of care. However, it is important to 
note that the meta-analysis has been criticized for including 
studies with a high risk of bias, and for not including some 
recent studies that have reported negative results. In addition, 
the authors of the meta-analysis were affiliated with a group 
that has been promoting the use of ivermectin for COVID-19, 
which raises questions about their objectivity [3-5]. 

Another study that showed promising results was a 
randomized controlled trial conducted in Egypt in 2020. The 
trial included 100 patients with mild to moderate COVID-19 
who were randomly assigned to receive either ivermectin 
or standard care. The study found that ivermectin was 
associated with a significant reduction in time to recovery 
and hospitalization. However, other studies have not found 
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any significant benefits of ivermectin for COVID-19. For 
example, a randomized controlled trial conducted in Colombia 
in 2020 found that ivermectin did not significantly reduce the 
time to resolution of symptoms or the risk of hospitalization. 
Another randomized controlled trial conducted in Brazil in 
2020 found that ivermectin did not significantly reduce the 
need for mechanical ventilation or the risk of death. Overall, 
the evidence for the use of ivermectin to treat COVID-19 is 
mixed. 

While some studies have shown promising results, others have 
not found any significant benefits. It is important to note that 
most of the studies conducted so far have been small and have 
not undergone rigorous clinical trials. In addition, the studies 
have used different doses and durations of treatment, which 
makes it difficult to compare the results. It is also important to 
note that while ivermectin is generally considered safe, it can 
have side effects, especially at higher doses. 

The most common side effects include nausea, vomiting, 
diarrhea, and dizziness. In rare cases, ivermectin can cause 
more serious side effects, such as seizures and low blood 
pressure. Given the mixed evidence and the potential side 
effects, the World Health Organization (WHO) and the US 
Food and Drug Administration (FDA) have not recommended 
the use of ivermectin for COVID-19. The WHO has stated 
that there is a lack of evidence to recommend the use of 
ivermectin for COVID-19 outside of clinical trials. The FDA 

has also stated that the available data do not support the use 
of ivermectin for COVID-19 treatment or prevention, and that 
taking large doses of ivermectin is dangerous and can cause 
serious harm.
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