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ABSTRACT

Since its emergence in the early 1980s, HIV/AIDS has posed a formidable global health challenge, affected
millions of lives and prompted an urgent response from the scientific and medical communities. Over the past few
decades, significant advancements have transformed the landscape of HIV/AIDS treatment and prevention.
Antiretroviral therapy (ART) has been pivotal, evolving from early monotherapy to modern combination regimens
that significantly improved the quality of life and life expectancy for those living with HIV. The development of
long-acting antiretrovirals further enhances adherence and convenience for patients. On the prevention front, pre-
exposure prophylaxis (PrEP) has emerged as a highly effective strategy, reducing the risk of infection among
high-risk populations. Advances in vaccine research and immune-based therapies offer hope for future prevention
and potential cures. Despite these achievements, challenges such as ensuring equitable access to treatment,
addressing drug resistance, and overcoming stigma and discrimination persist. This review explored the latest
developments in ART and preventive measures, using a comprehensive literature review methodology, and
highlights ongoing efforts to address global disparities in access and care. Continued investment in research,
healthcare infrastructure, and community engagement is crucial for sustaining progress and ultimately ending the
HIV/AIDS epidemic.
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INTRODUCTION

Since its emergence in the early 1980s, HIV/AIDS has posed a formidable global health challenge, affecting
millions of lives and prompting an urgent response from the scientific and medical communities [1-37. The initial
years were marked by high mortality rates and limited understanding of the virus, leading to widespread fear and
stigma. However, the landscape of HIV/AIDS treatment and prevention has undergone a remarkable
transformation over the past few decades, thanks to groundbreaking research and innovative medical interventions
[4, 5. Antiretroviral therapy (ART) has been the cornerstone of this progress, turning HIV from a fatal diagnosis
into a manageable chronic condition. The evolution of ART regimens, from the early days of monotherapy to
modern combination therapies, has significantly improved the quality of life and life expectancy for those living
with HIV [6-87. Furthermore, the development of long-acting antiretrovirals promises to enhance adherence and
convenience for patients, representing a major leap forward in HIV treatment [9, 107. On the prevention front,
the introduction of pre-exposure prophylaxis (PrEP) has revolutionized HIV prevention strategies, offering a
highly effective means of reducing the risk of infection among high-risk populations [11, 127. Advances in vaccine
research and immune-based therapies also hold promise for future prevention and potential cures. Despite these
achievements, challenges remain, particularly in ensuring equitable access to treatment and overcoming the
persistent stigma and discrimination associated with HIV/AIDS [18—167. This review delves into the significant
advancements in HIV/AIDS treatment and prevention, exploring the latest developments in ART, innovative
preventive measures, and ongoing efforts to address the global disparities in access and care. Through this
exploration, we aim to provide a comprehensive understanding of the current state and future directions of
HIV/AIDS management, highlighting the strides made and the challenges that lie ahead in the quest to end the
epidemic.
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ANTIRETROVIRAL THERAPY (ART)
Early Developments and Breakthroughs
The introduction of antiretroviral therapy (ART) in the mid-1990s marked a turning point in the fight against
HIV/AIDS. The first breakthrough came with the development of zidovudine (AZT), a nucleoside reverse
transcriptase inhibitor (NRTI), which significantly reduced viral replication. This was followed by the
introduction of combination ART, also known as highly active antiretroviral therapy (HAART), which combined
multiple drugs to target different stages of the HIV life cycle. HAART transformed HIV from a fatal disease into a
manageable chronic condition, drastically reducing AIDS-related mortality and morbidity [6, 17, 187.
Modern ART Regimens
Modern ART regimens have evolved to become more effective, better tolerated, and easier to adhere to. Current
standard treatment typically involves a combination of drugs from different classes, including NRTIs, non-
nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PIs), integrase strand transfer
inhibitors (INSTTIs), and entry inhibitors. INSTTs, such as dolutegravir and bictegravir, have become central to
many treatment regimens due to their high efficacy and low side-effect profiles [19, 207].
Long-Acting Antiretrovirals
One of the most exciting advancements in ART is the development of long-acting antiretrovirals. These drugs can
be administered less frequently, ranging from once a month to every few months, significantly improving
adherence and quality of life for patients. Cabotegravir, an injectable INSTT, combined with rilpivirine, an NNRTI,
is an example of a long-acting regimen that has shown promising results in clinical trials [10, 217].
PREVENTIVE MEASURES
Pre-Exposure Prophylaxis (PrEP)
Pre-exposure prophylaxis (PrEP) has emerged as a highly effective preventive measure for individuals at high risk
of HIV infection. The most commonly used PrEP regimen involves the combination of tenofovirdisoproxil
fumarate and emtricitabine (TDF/FTC), which has been shown to reduce the risk of HIV acquisition by over 90%
when taken consistently. Newer PrEP formulations, including long-acting injectables and vaginal rings, are being
developed to offer more options for prevention [11, 227].
Post-Exposure Prophylaxis (PEP)
Post-exposure prophylaxis (PEP) involves the administration of ART to individuals who have been potentially
exposed to HIV, usually within 72 hours of exposure. PEP regimens typically last for 28 days and be highly
effective in preventing HIV infection when initiated promptly [237.
Vaccines and Immune-Based Therapies
Despite extensive research, an effective HIV vaccine remains elusive. However, recent advancements in vaccine
development, including the use of novel platforms such as mRNA and viral vectors, have shown promise in
inducing robust immune responses. Additionally, immune-based therapies, including broadly neutralizing
antibodies (bNAbs), are being explored for both prevention and treatment, offering a potential new avenue for
controlling the virus [24, 257].
CHALLENGES AND FUTURE DIRECTIONS
Universal Access to Treatment and Prevention
While significant progress has been made in HIV/AIDS treatment and prevention, ensuring universal access
remains a major challenge. Disparities in access to healthcare, particularly in low- and middle-income countries,
hinder efforts to control the epidemic. Addressing these disparities requires a multifaceted approach, including
strengthening healthcare infrastructure, reducing the cost of medications, and enhancing education and awareness
[2, 267].
Drug Resistance and Treatment Adherence
The emergence of drug-resistant HIV strains poses a significant threat to the effectiveness of ART. Ongoing
research is focused on developing new drugs with novel mechanisms of action to combat resistance. Additionally,
improving treatment adherence through patient-centered approaches and long-acting formulations is crucial for
maintaining the efficacy of ART [277].
Stigma and Discrimination
Stigma and discrimination continue to be major barriers to effective HIV/AIDS prevention and treatment. Efforts
to combat stigma must be integrated into public health strategies, involving community engagement, education,
and policy changes to protect the rights of people living with HIV/AIDS [287.
CONCLUSION
Advancements in HIV/AIDS treatment and prevention have dramatically transformed the landscape of the
epidemic. Modern ART regimens, long-acting antiretrovirals, and innovative preventive measures such as PrEP
have significantly improved the prognosis for individuals living with HIV and reduced the incidence of new
infections. However, achieving universal access and addressing ongoing challenges such as drug resistance,
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treatment adherence, and stigma are essential for sustaining these gains and ultimately ending the HIV/AIDS

epidemic. Continued investment in research, healthcare infrastructure, and community engagement will be critical
in realizing this goal.
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