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DESCRIPTION
In the discovery of antiviral agents to counteract infectious 
disease, scientists and researchers continually seek innovative 
strategies to combat viral pathogens [1]. One such approach is 
the development of entry inhibitors, a class of antiviral agents 
designed to impede the initial stages of viral infection. Entry 
inhibitors target the entry receptors, co-receptors, or viral fusion 
proteins involved in viral attachment, fusion, and entry into host 
cells. By obstructing this critical step, entry inhibitors hold the 
potential to prevent viral replication and dissemination, claiming 
for higher therapeutic effect. This article explores the mechanism 
of action, types, and clinical applications of entry inhibitors in 
the fight against viral infections [2].

Mechanism of action

Entry inhibitors exert their antiviral effects by specifically 
interfering with the molecular interactions necessary for viral 
entry. They primarily target the viral envelope proteins, host cell 
receptors, or co-receptors, thereby disrupting the recognition and 
attachment process [3,4]. Different entry inhibitors act at distinct 
stages of viral entry, including viral attachment, receptor binding, 
fusion, or internalization. Some entry inhibitors work by binding 
directly to viral envelope proteins, preventing their interaction 
with host cell receptors. For instance, HIV entry inhibitors, such 
as enfuvirtide, block the fusion of viral and cellular membranes 
by binding to the viral fusion protein, gp41. This prevents the 
formation of the fusion pore required for viral entry. Other entry 
inhibitors, such as maraviroc, inhibit viral entry by binding to 
host cell receptors or co-receptors. Maraviroc targets CCR5, a co-
receptor used by HIV for entry into immune cells. By blocking 
CCR5, maraviroc prevents viral attachment and entry, effectively 
reducing viral replication [5-9].

Types of entry inhibitors

Entry inhibitors can be categorized into several classes based on 
their target and mechanism of action. These include fusion 
inhibitors, attachment inhibitors, co-receptor antagonists, and 
CD4-binding site inhibitors. Fusion inhibitors, as the name 
suggests, interfere with viral fusion by blocking the conformational

changes required for membrane fusion. They typically target viral 
fusion proteins, such as the gp41 protein in HIV. Enfuvirtide, a 
fusion inhibitor used in the treatment of HIV, exemplifies this 
class. Attachment inhibitors prevent viral attachment to host cell 
receptors by binding directly to viral envelope proteins [10,11].

They hinder the initial step of viral entry by interfering with the 
recognition and attachment process. Griffiths in, a naturally 
occurring protein, has shown potent activity against several 
enveloped viruses, including HIV and SARS-CoV-2. Co-receptor 
antagonists block the interaction between viral envelope proteins 
and host cell co-receptors. Maraviroc, mentioned earlier, falls 
into this category, as it inhibits the interaction between HIV 
gp120 protein and the CCR5 co-receptor. CD4-binding site 
inhibitors interfere with the binding of viral envelope proteins to 
host cell CD4 receptors. These inhibitors prevent the attachment 
and entry of viruses, such as HIV, that use CD4 as their primary 
receptor [12].

Clinical applications and challenges

Entry inhibitors have shown promise in the treatment and 
prevention of various viral infections. For instance, enfuvirtide, 
in combination with other antiretroviral drugs, has significantly 
improved outcomes for HIV patients, particularly those with 
multidrug-resistant strains. Maraviroc has also proven effective in 
treating HIV, especially in individuals with CCR5-tropic virus. In 
recent years, entry inhibitors have gained attention in the fight 
against emerging viruses like SARS-CoV-2. Several experimental 
efforts have focused on repurposing existing entry inhibitors or 
developing new ones to inhibit viral entry and prevent infection. 
Some compounds, including camostat mesylate, have shown 
potential against SARS-CoV-2 by inhibiting viral entry through 
the ACE2 receptor [13].

Despite the high theraputic value there are maney demerits. Viral 
escape mutations can develop, leading to reduced efficacy of 
the inhibitors. Additionally, the high cost of production and 
the need for parenteral administration limit the accessibility and 
widespread use of some entry inhibitors. Furthermore, the 
potential for drug interactions and side effects necessitates 
careful monitoring and evaluation [14,15].
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CONCLUSION

Entry inhibitor are the first line drugs of antiviral agents that 
target the initial stages of viral infection. By interfering with viral 
attachment, fusion, or receptor binding, they hold the potential 
to prevent viral replication and dissemination.

Entry inhibitors have shown efficacy against a range of viruses, 
including HIV and emerging pathogens like SARS-CoV-2.
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