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ABSTRACT 

Acquired immunodeficiency syndrome (AIDS) was first described in the 1980s and the human immunodeficiency virus 

(HIV) that causes it was identified in 1983-1984. The virus is transmitted sexually and through transfusions of infected 

blood, or from an infected mother to her child during childbirth. Today, greater knowledge of AIDS, both at the 

epidemiological and transmission levels, has allowed us to better understand the pathogenetic biochemical mechanisms 

and to create new therapeutic treatments that have saved millions of lives. Despite the new therapies adopted today, HIV 

still remains a serious threat to the world's population and the lack of a vaccine represents a defeat for the scientific 

community. The drugs available today for HIV and immunomodulators are able to slow the progression of the disease, 

but not to cure it definitively. The most important immunological damage caused by HIV is the reduction of CD4+ cells 

resulting in infection by Candida albicans and Herpes zoster. Low CD4+ counts cause opportunistic infections, 

comorbidities, and, in severe cases, death. Antiretroviral therapy (ART) targets different stages of the HIV life cycle, 

including reverse transcriptase, integrase, and protease enzymes. ART involves oral combinations of drugs that, with 

different mechanisms of action, inhibit HIV replication, reducing viral load. Still today, HIV and AIDS remain a 

significant health challenge despite new therapies. New treatments are better at treating the disease and certainly 

improving the quality of life, but AIDS is still completely incurable.  
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INTRODUCTION 

The first known cases of acquired immunodeficiency syndrome (AIDS) were reported in the early 1980s. Initially, it 

was a mysterious illness affecting primarily gay men, leading to its early designation as gay-related immune deficiency 

(GRID). In the years 1983-1984, scientists identified the human immunodeficiency virus (HIV) responsible for AIDS. 

Key researchers such as Luc Montagnier (France) and Robert Gallo (USA) played crucial roles in this discovery (1). By 

the mid-1980s, HIV had spread globally, affecting diverse populations across all continents (2). The virus spread through 

unprotected sexual contact, blood transfusions, the sharing of needles, and from mother to child during birth or 

breastfeeding. The peak of the AIDS epidemic was in the late 1990s and early 2000s, and sub-Saharan Africa was, and 

remains, the most severely affected region (3,4). Initial responses to the epidemic were hindered by stigma, 

misinformation, and lack of public awareness. Activism groups such as ACT UP helped to raise awareness and pressured 
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governments to take action. Much more substantial progress has been achieved in our understanding of HIV, the virus 

that causes AIDS. Today, the epidemiology, route of transmission, and complex pathologies caused by HIV have helped 

to better understand the biochemical mechanisms involved in AIDS and to create new therapeutic treatments, which have 

saved innumerable lives to this day. 

DISCUSSION 

Since the AIDS outbreak, the HIV virus has infected more than 75 million individuals globally (5) and continues to 

cause approximately 1.2 million deaths annually (6). Despite treatment, HIV still remains a serious threat to the world 

population and the absence of a vaccine represents a defeat for the scientific community. In 2019, the World Health 

Organization (WHO) reported that approximately 38 million people were living with AIDS (6). The drugs available today 

for HIV, and immune modulators, are able to slow down progression of the disease, but there is still no definitive curative 

therapy, nor an effective vaccine that can stop the epidemic. Therefore, HIV infection continues to threaten the world's 

population and cause deaths around the world.  

Most people infected with HIV, even those who are asymptomatic, develop AIDS. This disease generates a lot of fear 

amongst the population and public awareness should be improved to educate people about the transmission of the virus, 

which is essential for preventing infection.  

HIV infection is linked to a wide spectrum of diseases, ranging from asymptomatic to acute and chronic, with 

symptoms such as fever, weight loss, malaise, night sweats, chills, and diarrhea (7). Sick and asymptomatic people can 

develop opportunistic infections and cancers (e.g., Kaposi sarcoma) (8). Infected patients with compromised immune 

systems are at increased risk of developing AIDS earlier, within the first years of infection. In these cases, a diagnostic 

error can occur, especially when it does not appear that there is an HIV infection. HIV is difficult to classify, and the 

prognosis can be different from classic AIDS, which puts infected patients at risk. Therefore, the diagnosis of the disease 

must be made very carefully. 

HIV transmission occurs directly through genital contact or rectal mucosal contact with seminal fluid or vaginal 

secretion. Furthermore, the virus can be transmitted through contact with contaminated blood, typically by transfusion or 

by the sharing of needles. Infected pregnant women can transmit the virus through childbirth. Contact with healthy skin 

is not a means of transmission. It has been noted that among hemophiliacs who receive blood products, the incidence of 

HIV infection is higher than in healthy subjects (9).  

After individuals become infected with HIV, most remain asymptomatic for about 7 years, however, a small minority 

may develop AIDS within one or more year after infection. Early in the infection, the illness may present as flu-like and 

is characterized by fever, malaise, lethargy, and lymphadenopathy (10). The most important characteristic of AIDS is the 

reduction in the number of CD4+ lymphocytes due to the cytopathic effect of the virus (11). When the damage to the 

immune system worsens with a decrease in CD4+ lymphocytes, infections from Candida albicans and Herpes zoster 

begin to occur, which can result in oral hairy leukoplasia (12). Additionally, infections can occur from opportunistic 

bacteria, protozoa, herpes simplex, zoster, cytomegalovirus, and various types of fungi (13).  

Patients infected with HIV may present neurological conditions such as encephalitis, dementia, and headaches (14). 

Brain cells, such as microglia, become infected when macrophages cross the blood-brain barrier (BBB) and colonize the 

central nervous system (CNS) (15). Microglia and macrophages are innate immune cells that phagocytose HIV and are a 

true viral reservoir which risks introducing a high number of viruses into circulation (15). HIV activates macrophages 

and microglia in the brain to release pro-inflammatory cytokines such as interleukin (IL)-1, tumor necrosis factor (TNF), 

and IL-6 (16). These cytokines are toxic and damage brain tissue, which leads to neurological disorders or worsens pre-

existing ones.  

Patients diagnosed with HIV face serious mental health implications, including symptoms of depression (17). In some 

countries, individuals living with HIV infection have a 2 to 3-fold risk of depression, with a higher rate of anti-depressant 

use, and an increased risk of committing suicide, compared with the healthy population (18-20). However, the cause for 

this phenomenon has not yet been ascertained. One possible reason could be attributed to the stress faced by infected 

patients and also to the chronic nature of the disease, which in the long term, becomes increasingly challenging for the 

patient. 

HIV is a retrovirus with an RNA genome, with an outer envelope with glycoproteins gp120 and gp41 that are essential 

for viral entry into host cells (21). Concerning the mechanism of entry, HIV primarily infects CD4+ T cells. The gp120 

glycoprotein binds to the CD4 receptor and a co-receptor (CCR5 or CXCR4) on the host cell, facilitating viral entry (22). 

Host genetic factors, such as CCR5-Δ32 mutation, can influence susceptibility to HIV infection and disease progression 

(23), and the virus employs various strategies to evade the immune system, including latency and direct killing of immune 

cells. 
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Therapy and health strategies 

Efforts to develop a vaccine against HIV have been ongoing but challenging due to the virus's high mutation rate. 

Some promising candidates are in advanced trial stages. Research is ongoing into potential cures; a functional cure would 

control the virus without ongoing treatment, while a sterilizing cure would eradicate the virus from the body.  

Strategies to end the AIDS epidemic include widespread testing, treatment, and prevention measures like pre-exposure 

prophylaxis (PrEP). Furthermore, efforts are being made to address inequalities, to reduce disparities in access to 

treatment and prevention services, especially in resource-limited settings. 

Antiretroviral therapy (ART) is used to treat patients infected with HIV using anti-HIV drugs. Current ART targets 

different stages of the HIV lifecycle, including reverse transcriptase, integrase, and protease enzymes. Research is 

exploring new therapeutic targets, such as viral entry inhibitors, latency-reversing agents, and gene-editing technologies 

such as CRISPR-Cas9 to disrupt the HIV genome. 

The therapies available today offer a better quality of life and an extended lifespan for HIV patients who have 

developed AIDS (24,25). HIV therapy aims to reduce plasma HIV RNA levels to less than 20-50 copies/ml and bring 

CD4+ cells back to a physiological number. ART is one of the therapies available today and consists of taking oral 

combinations of drugs which, with different mechanisms of action, inhibit HIV replication, reducing the viral load (Table 

I). It has been estimated that antiviral therapies have saved approximately 16.5 million AIDS patients since 2001 (26). 

Drugs that suppress HIV are associated with a higher count of CD4+ cell recovery. A low CD4+ count causes 

opportunistic infections, comorbidities, and in severe cases, death. 

 

Table I. Virus replication cycle of HIV. 

a) Reverse transcription: Once inside the cell, HIV's RNA genome is reverse-transcribed into DNA 

by reverse transcriptase. 

b) Integration: The viral DNA is integrated into the host genome by the integrase enzyme, 

allowing the virus to hijack the host cell's machinery. 

c) Transcription and translation: The integrated viral DNA is transcribed and translated into viral proteins. 

d) Assembly and budding: New viral particles are assembled and bud from the host cell, ready to infect 

other cells. 

 

The effective ART adopted against HIV has also improved neurocognitive disorders. People using ART have milder 

signs of the disease, although cognitive impairment and neurological damage remain for a long time and the neurological 

damage may have occurred due to the virus before ART (27). ART reduces the pathogenesis and cellular storage of the 

HIV virus as well as the destruction of CD4+ T cells, improving the immune response (28). Experiments on primates 

have shown that with simian immunodeficiency virus (SIV), viral invasion into the brain occurs within 2 weeks after 

infection (29). The virus also invades the cerebrospinal fluid (CSF), causing inflammation with the production of 

cytokines and activation of microglia (30). 

 HIV attacks immune cells such as dendritic cells, CD4+ lymphocytes, and macrophages. Dendritic cells, sentinels of 

the immune system, phagocytose the virus and present it to T cells, which collaborate with B cells and plasma cells to 

produce antibodies (Ab) (31). HIV evades the immune system by changing its viral genetic makeup via antigenic escape 

variants (32,33). The continuous mutation of the HIV virus makes it difficult to generate a vaccine. 

ART uses three drugs in combination that significantly slows the disease process and prolongs life but does not cure 

the disease. This therapy allows immune recovery in patients with low numbers of lymphocytes. A severe and advanced 

state of the disease is established based on the number of CD4+ cells. Typically, a patient with a CD4+ cell count of less 

than 200 cells/mcl begins ART, but many individuals do not know they have HIV until too late when it has ravaged their 

immune system.  

ART has been utilized in HIV treatment for years, but it has side effects that undermine its effectiveness. Recently, 

gene therapy has emerged as a potential option to combat HIV (34). It involves the administration of intracellular nucleic 

acids to the patient and has so far given promising results. Therefore, satisfactory ART must not only reduce mortality, 

but also disease progression. Today, many advances have been made in therapeutic technologies which, together with a 

better understanding of the immune system and viral infection, can lead to more effective treatments and new strategies. 
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CONCLUSIONS 

HIV/AIDS remains a significant global health challenge to this day despite advancements in treatment. Modern ART, 

introduced in the mid-1990s, has transformed HIV from a fatal disease to a manageable chronic condition. Patients on 

ART can achieve undetectable viral loads and have a near-normal life expectancy. Additionally, new treatments, including 

long-acting injectable ART, are improving adherence and quality of life for patients. 

While tremendous progress has been made in treatment and understanding the virus, ongoing research and innovative 

strategies are essential to achieving the ultimate goals of a functional cure, an effective vaccine, and, eventually, an end 

to the epidemic. 
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