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Abstract
Anti-infective agents have been a crucial tool in the management of infectious diseases caused by bacteria, viruses, fungi, and parasites. This 
mini-review provides an overview of the different types of anti-infective agents, including antibiotics, antivirals, antifungals, antiparasitics, and 
immunomodulators, their mechanisms of action, and clinical applications. While these agents have been effective in treating infectious diseases, 
the overuse and misuse of these agents have led to the emergence of drug-resistant strains, which is a growing global health concern. To mitigate 
the emergence of drug resistance, it is essential to promote appropriate use of these agents, as well as invest in the development of new anti-
infective agents and strategies for combating infectious diseases.
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Introduction 

Infectious diseases continue to pose a significant global health threat, 
causing millions of deaths and illnesses each year. Anti-infective agents are 
essential tools in the management of these diseases, providing a means to 
control and treat infections caused by bacteria, viruses, fungi, and parasites. 
The use of anti-infective agents has led to significant improvements in 
public health, contributing to the control and eradication of many infectious 
diseases. However, the overuse and misuse of these agents have led to 
the emergence of drug-resistant strains, which are a growing global health 
concern. This mini-review provides an overview of the different types of anti-
infective agents, including antibiotics, antivirals, antifungals, antiparasitics, 
and immunomodulators. The mechanisms of action and clinical applications of 
these agents are discussed, highlighting the importance of appropriate use to 
mitigate the emergence of drug resistance. Additionally, the review discusses 
some of the strategies being developed to combat drug resistance, such as the 
development of novel anti-infective agents and approaches to target bacterial 
biofilms. Overall, this review emphasizes the importance of anti-infective 
agents in the management of infectious diseases and the need for responsible 
use to prevent the emergence and spread of drug-resistant strains. By 
understanding the mechanisms of action and limitations of these agents and 
investing in research and development, we can continue to improve our ability 
to combat infectious diseases and protect global health [1].

Literature Review 

Antibiotics

Antibiotics are a class of antimicrobial agents that specifically target 
bacteria. They work by interfering with bacterial cell wall synthesis, protein 

synthesis, nucleic acid synthesis, and other essential cellular processes. 
Antibiotics can be classified into several groups based on their chemical 
structure and mode of action. Some of the most common classes of 
antibiotics include penicillins, cephalosporins, macrolides, tetracyclines, 
and fluoroquinolones. Penicillins are a group of β-lactam antibiotics that 
inhibit bacterial cell wall synthesis by binding to and inhibiting the activity of 
penicillin-binding proteins (PBPs). This leads to the formation of weak cell 
walls, which ultimately results in bacterial cell death. Examples of penicillins 
include amoxicillin, ampicillin, and penicillin G. Cephalosporins are another 
class of β-lactam antibiotics that share a similar mechanism of action with 
penicillins. However, they are more resistant to β-lactamases, enzymes 
produced by bacteria that can break down β-lactam antibiotics. Examples of 
cephalosporins include cefazolin, cephalexin, and ceftriaxone. Macrolides are 
a class of antibiotics that inhibit bacterial protein synthesis by binding to the 50S 
ribosomal subunit. This prevents the elongation of the peptide chain, ultimately 
leading to bacterial cell death. Examples of macrolides include azithromycin, 
clarithromycin, and erythromycin. Tetracyclines are a class of antibiotics that 
inhibit bacterial protein synthesis by binding to the 30S ribosomal subunit. This 
prevents the binding of aminoacyl-tRNA to the A-site of the ribosome, ultimately 
leading to bacterial cell death. Examples of tetracyclines include doxycycline, 
minocycline, and tetracycline. Fluoroquinolones are a class of antibiotics that 
inhibit bacterial DNA synthesis by targeting DNA gyrase and topoisomerase 
IV, enzymes required for DNA replication and repair. This ultimately leads 
to bacterial cell death. Examples of fluoroquinolones include ciprofloxacin, 
levofloxacin, and moxifloxacin [2].

Antivirals

Antivirals are a class of antimicrobial agents that specifically target viruses. 
They work by interfering with viral replication, viral assembly, or viral release. 
Antivirals can be classified into several groups based on their mechanism of 
action. Some of the most common classes of antivirals include nucleoside 
analogs, protease inhibitors, and fusion inhibitors.Nucleoside analogs 
are a class of antivirals that mimic the structure of nucleotides and can be 
incorporated into viral DNA or RNA. This ultimately leads to the termination of 
viral replication. Examples of nucleoside analogs include acyclovir, ganciclovir, 
and zidovudine [3].

Antifungals

Antifungals are a class of anti-infective agents that are used to treat 
fungal infections. Antifungals work by targeting specific components of fungal 
cells, such as cell walls or ergosterol synthesis. Some common classes of 
antifungals include azoles (e.g. fluconazole, itraconazole), polyenes (e.g. 
amphotericin B), and echinocandins (e.g. caspofungin). Antifungals have been 
used to treat a variety of fungal infections, such as candidiasis, aspergillosis, 
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and cryptococcosis. However, the use of antifungals is often limited by their 
toxicity and the emergence of drug-resistant fungi.

Antiparasitics

Antiparasitics are a class of anti-infective agents that are used to treat 
parasitic infections. Antiparasitics work by targeting specific components of 
parasitic cells, such as their cell membranes or metabolic pathways. Some 
common classes of antiparasitics include antimalarials (e.g. chloroquine, 
artemisinin), anthelmintics (e.g. mebendazole, praziquantel), and 
antiprotozoals (e.g. metronidazole, quinine). Antiparasitics have been used to 
treat a variety of parasitic infections, such as malaria, schistosomiasis, and 
giardiasis. However, the use of antiparasitics is often limited by their toxicity 
and the emergence of drug-resistant parasites. Protease inhibitors are a class 
of antivirals that inhibit the activity of viral proteases, enzymes required for 
the processing of viral proteins. This ultimately leads to the inhibition of viral 
replication. Examples of protease inhibitors include lopinavir, ritonavir, and 
saquinavir [4].

Discussion 

The emergence of drug-resistant strains of infectious agents is a 
significant public health concern. One of the primary drivers of this problem 
is the overuse and misuse of anti-infective agents, particularly antibiotics. 
Antibiotic resistance occurs when bacteria evolve mechanisms to resist the 
effects of antibiotics, rendering the drugs ineffective. This can happen through 
a variety of mechanisms, such as the acquisition of resistance genes or the 
development of mutations that confer resistance. The overuse of antibiotics 
in human and animal populations, as well as the use of suboptimal dosages, 
inadequate treatment durations, and inappropriate prescribing practices, 
have all contributed to the emergence of antibiotic resistance. To mitigate the 
emergence of drug resistance, it is crucial to promote appropriate use of anti-
infective agents. 

This includes educating healthcare professionals and the general public 
on the importance of judicious use of antibiotics, as well as implementing 
antimicrobial stewardship programs in healthcare settings to monitor and 
optimize the use of these agents. Additionally, investing in the development 
of new anti-infective agents and strategies for combating infectious diseases 
can also help to mitigate the problem of drug resistance. One promising 
area of research is the development of novel approaches to target bacterial 
biofilms, which are complex communities of bacteria that are highly resistant to 
traditional antibiotics. New classes of antibiotics that target bacterial virulence 
factors or disrupt bacterial communication systems are also being explored. 
In addition, advances in genomics, proteomics, and other technologies are 
providing new insights into the mechanisms of drug resistance, which can 
inform the development of new anti-infective agents [5,6].

Conclusion 

The effective management of infectious diseases requires a multifaceted 

approach that includes appropriate use of anti-infective agents, implementation 
of antimicrobial stewardship programs, and investment in the development 
of new anti-infective agents and strategies. By working together, healthcare 
professionals, policymakers, researchers, and the public can help to mitigate 
the emergence of drug-resistant strains of infectious agents and ensure that 
effective treatments are available for infectious diseases in the future.

Acknowledgement

None.

Conflict of Interest

None.

References
1. Kozlov, S. N., L. S. Strachunsky, S. A. Rachina and N. A. Sosonnaya et al. 

"Pharmacotherapy of acute tonsillopharyngitis in outpatient setting: Results of a 
multicenter pharmacoepidemiological study." Ter Arkhiv 79 (2004): 45-51.

2. Infectious Diseases Society of America (IDSA). "Combating antimicrobial resistance: 
Policy recommendations to save lives." Clin Infect Dis 52 (2011): 397-428.

3. Drummond, Marina Rovani, Luciene Silva Dos Santos, Marilene Neves da Silva and 
Paulo Eduardo Neves Ferreira Velho et al. "False negative results in Bartonellosis 
diagnosis." Vector Borne Zoonotic Dis 19 (2019): 453-454.

4. Maillard, Jean-Yves, Sally F. Bloomfield, Patrice Courvalin and Elizabeth A. Scott et 
al. "Reducing antibiotic prescribing and addressing the global problem of antibiotic 
resistance by targeted hygiene in the home and everyday life settings: A position 
paper." Am J Infect Control 48 (2020): 1090-1099.

5. Eldon, Bjarki. "Evolutionary genomics of high fecundity." Annu Rev Genet 54 
(2020): 213-236.

6. Carpenter, Charles CJ, Margaret A. Fischl, Scott M. Hammer and Julio SG 
Montaner, et al. "Antiretroviral therapy for HIV infection in 1996: recommendations 
of an international panel." Jama 276 (1996): 146-154.

How to cite this article: Doudna, Jennifer. “An Overview of Anti-Infective 
Agents: From Antibiotics to Antivirals, Antifungals and Antiparasitics.” J 
Microb Path 7 (2023): 141.

https://journals.eco-vector.com/0040-3660/article/view/29832
https://journals.eco-vector.com/0040-3660/article/view/29832
https://academic.oup.com/cid/article/52/suppl_5/S397/318402
https://academic.oup.com/cid/article/52/suppl_5/S397/318402
https://www.liebertpub.com/doi/abs/10.1089/vbz.2018.2378
https://www.liebertpub.com/doi/abs/10.1089/vbz.2018.2378
https://www.sciencedirect.com/science/article/pii/S0196655320302091
https://www.sciencedirect.com/science/article/pii/S0196655320302091
https://www.sciencedirect.com/science/article/pii/S0196655320302091
https://www.annualreviews.org/doi/abs/10.1146/annurev-genet-021920-095932
https://jamanetwork.com/journals/jama/article-abstract/405187
https://jamanetwork.com/journals/jama/article-abstract/405187

