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Antiretroviral Activity of Ibalizumab for the Treatment of HIV-1 Infection
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DESCRIPTION

AIDS and the Human Immunodeficiency Virus (HIV) are major
public health concerns for nations around the world, including
the United States. The prognosis of people with HIV infection
has greatly improved with the introduction of Anti-Retroviral
Therapy (ART). Despite the benefits of contemporary ART, there
are rising worries about resistance to treatments that are
accessible. Multidrug-Resistant (MDR) strains are thought to be
present in about 25,000 HIV patients in the United States, with
12,000 of these patients in particular urgently in need of new
treatment alternatives because their previous regimens had failed
[1]. Accordingly, the creation of novel drugs with distinctive
mechanisms of action and means of delivery would be
advantageous for patients with MDR HIV, which is defined as
phenotypic or genotypic resistance to at least one treatment in
three classes of antiretroviral medicines. In comparison to other
antiretroviral drugs, the use of a Monoclonal Antibodies (MAb)
for HIV therapy has a number of advantages, including a distinct
mode of action, the capacity to increase Clusters of
differentiation 4 (CD4) T cell numbers, a low risk of toxicities
and a minimal ability to develop acquired resistance [2]. The first
intravenous Monoclonal Antibodies (MAb) created for the
therapy of HIV-1 infection in more than ten years is ibalizumab-
uiyk (Trogarzo [TaiMed Biologics], also known as Ibalizumab).

Ibalizumab was approved by the U.S. Food and Drug
Administration (FDA) approved the use of alternative ARTs in
combination with MDR HIV-1 treatment for people who have
received a lot of treatment and are failing their current regimen [3].

Pharmacology

HIV's glycoprotein 120 (gp120) and glycoprotein 41 (gp41)
domains make up the trimeric envelope glycoprotein. V1
through V5 are the 5 variable loops that make up the gp120
domain. The V1, V2 and V3 loops are situated close to one
another and support the trimer's apex. The V3 loop serves as a
significant co receptor binding site and is situated below the V1
and V2 loops. The gp120 domain's V4 and V5 loops are situated
outside and extend outward. HIV envelope gp120 interacts with

CD4 T cell extracellular domain 1 to start the viral entrance
process [4,5].

Mechanism of action

Ibalizumab, a recombinant humanized Immunoglobulin (Ig) G4
MAD produced from mouse MAb 5A8, blocks HIV entrance into
CD4 T cells by a new method. At the amino acid residues 196,
P121, P122 and Q163, Ibalizumab interacts to the CD4 T cell
extracellular domain 2. Furthermore, this substance binds to the
amino acid positions E77 and S79 on domain 1. These amino
acid residues are situated on the surface opposing the region
where gp120 and the major histocompatibility complex II (MHC-
II) molecule bind on domain 1 of the human CD4 protein [6].
The V1 and V2 loops normally shift into position to reveal the
V3 when the HIV envelope gpl20 attaches to CD4 T cell
extracellular domain 1. Ibalizumab's binding mechanism causes
steric hindrance, which stops these conformational changes in
the CD4 T cell and HIV envelope gpl120 complex. This then
inhibits the rearrangement of the gp4l domain and the
interaction of gpl120 with the CXCR4 and CCRS5 co receptors
via the V3 loop, which hinders viral fusion and entrance into the
CD4 T cell. Ibalizumab has been categorized as a parenteral
CD4-directed post attachment inhibitor as a result of its potent
anti-CXCR4 and CCR5-tropic activity [7].

Dosage, preparation and administration

The FDA has approved ibalizumab for intravenous infusion. It
comes in single-dose vials that hold a sterile solution that is clear
to slightly opalescent and ranges in color from colorless to
slightly yellow. The intact vials should never be frozen (50 to 15°
C), should be kept away from light and should be refrigerated (2
to 8°C). Each 1.33 ml of the single-dose vial contains 200 mg of
ibalizumab. A 2,000 mg loading dosage of ibalizumab should be
given first, followed by maintenance doses of 800 mg every 14
days. Ibalizumab does not require a dose change when taken with
other drugs, including antiretroviral. Ibalizumab should be
diluted in a 250 ml bag of 0.9% sodium chloride before being
administered as directed. If not used right away, the solution can
be kept chilled for up to 24 hours or at ambient temperature (20
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to 25°C) for up to 4 hours. The solution needs to be maintained
at room temperature for at least 30 minutes before infusion after
being taken out of the refrigerator. Ibalizumab must never be
given as an intravenous push or bolus [8]. Patients should be
observed for 1 hour after receiving the loading dosage, which
should be administered over at least 30 minutes. Maintenance
dosage infusions can be provided over a minimum of 15 min
and the patient monitoring period can be shortened to 15 min
after administration if no infusion-related side events happen.
The intravenous line should be flushed with 30 ml of 0.9%
sodium chloride after injection. The patient should get another
loading dosage right away if an ibalizumab maintenance dose is
missed by three days or longer after the original dosing day.
Following then, maintenance doses can be resumed every 14

days [9].
CONCLUSION

Recombinant humanized monoclonal antibody Ibilizumab has
emerged as a cutting-edge treatment for HIV-1 infection. It binds
to the amino acid residues L96, P121, P122 and Q163 and
interacts with the amino acid sites E77 and S79 on domain 1 to
prevent HIV entry into CD4 T cells in a novel manner. It is
given intravenously in a single dose. Ibalizumab 200 mg is
contained in each 1.33 ml of the single-dose vial. Ibalizumab
should be administered in two doses: a loading dose of 2,000 mg
and a maintenance dose of 800 mg for every 14 days.
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