CHOINKA, Martyna, KONOPKA, Agata, WDOWIAK, Natalia, SZCZEPANIAK, Zuzanna, KALISIAK, Jakub,
SZPERNALOWSKA, Anna, IVY MATSHABA, Vimbisoyashe and MRUGALA, Karolina. The Human Immunodeficiency Virus - a
Review of the clinical aspects and detection of the infection. Quality in Sport. 2024;23:55368. eISSN 2450-3118.
https://dx.doi.org/10.12775/QS.2024.23.55368

https://apcz.umk.pl/QS/article/view/55368

The journal has been 20 points in the Ministry of Higher Education and Science of Poland parametric evaluation. Annex to the
announcement of the Minister of Higher Education and Science of 05.01.2024. No. 32553.

Has a Journal's Unique Identifier: 201398. Scientific disciplines assigned: Economics and finance (Field of social sciences); Management
and Quality Sciences (Field of social sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktow. Zatacznik do komunikatu Ministra Szkolnictwa Wyzszego i Nauki z dnia
05.01.2024 r. Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.

Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk spofecznych); Nauki o zarzadzaniu i jakosci (Dziedzina nauk
spotecznych).

© The Authors 2024;

This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium, provided the original author (s) and source are credited. This is an open
access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike.
(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any
medium, provided the work is properly cited.

The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 23.08.2024. Revised: 19.09.2024. Accepted: 28.09.2024. Published: 30.09.2024.

The Human Immunodeficiency Virus - a Review of the clinical aspects and detection of
the infection

Martyna Choinka'; ORCID ID: 0009-0005-0951-3368;
m.choinka@op.pl

Agata Konopka?; ORCID ID: 0009-0000-1004-0629;
agatakonopka2 1 @gmail.com

Natalia Wdowiak?; ORCID ID: 0009-0004-3894-9921;
natalia.wdowiak5@gmail.com

Zuzanna Szczepaniak®; ORCID ID: 0009-0004-8025-6037,;
zuzanna.a.szczepaniak@gmail.com

Jakub Kalisiak*; ORCID ID: 0009-0000-2472-31438;
kubakalisiak(@gmail.com

Anna Szpernalowska®; ORCID ID: 0009-0008-2016-5300;
aslowinska98@gmail.com

Vimbisoyashe Ivy Matshaba®; ORCID ID: 0009-0001-2219-2774;
vmatshaba3@gmail.com

Karolina Mrugata®; ORCID ID: 0009-0005-0153-595X;
karmrul2@wp.pl

1. University Clinical Hospital in Poznan, Przybyszewskiego Str. 49, 60-355 Poznan, Poland
2. A. Falkiewicz Specialist Hospital in Wroclaw, Warszawska Str. 2, 52-114 Wroctaw, Poland
3. Provincial Specialist Hospital in Wroclaw, H. Kamienskiego Str. 73a, 51-124 Wroctaw, Poland


mailto:zuzanna.a.szczepaniak@gmail.com
https://dx.doi.org/10.12775/QS.2024.23.55368
https://apcz.umk.pl/QS/article/view/55368

4. Independent Public Complex of Health Care Facilities of the Ministry of Interior and
Administration in Poznan, Dojazd Str. 34, 60-631 Poznan, Poland

5. Warsaw Southern Hospital, Rotmistrza Witolda Pileckiego Str. 99, 02-781 Warsaw, Poland
6. University Clinical Hospital in Poznan, Dtuga Str. 1/2, 61-848 Poznan, Poland;

* Correspondence: m.choinka@op.pl

Abstract:

Introduction: Currently, many people are infected with the human immunodeficiency virus
(HIV). Transmission is primarily through sexual contact, with additional routes including
mother-infant exposure to needles and needle sharing. Since the HIV/AIDS pandemic was
first identified in 1981, more than 75 million people have been infected. Numerous new cases
continue to be reported, and infection can become the starting point for the development of
HIV. Clinical manifestations include acute retroviral syndrome, opportunistic infections, and
dermatological, neuromuscular, and other complications. Despite advances in antiretroviral
therapy (ART), challenges remain, including drug resistance, opportunistic infections, and
persistent HIV reservoirs in some cell types. Early and accurate diagnosis is essential, and
recommended testing protocols include fourth-generation serological tests and point-of-care
(POC) testing. ART, which includes combinations of antiretroviral drugs, is the standard
treatment, and ongoing research into gene therapy shows promise for the future.

Purpose of the work: The aim of this study is to review and characterize the clinical aspects
and detection of human immunodeficiency virus infection.

Materials and methods: A comprehensive analysis of research papers available on PubMed,
Google Scholar, Web of Science, Embase and Scopus was undertaken using the searchterms
encompassing the following keywords: HIV, human immunodeficiency virus, ART, HIV
manifestation, HIV detection, HIV diagnosis, HIV treatment.

Keywords: HIV, Human Immunodeficiency Virus, ART, HIV manifestation, HIV detection,
HIV diagnosis, HIV treatment.

Introduction

Human immunodeficiency virus (HIV) is classified into two types: HIV-1 and HIV-2. The
infection progresses through several stages: an acute phase with high viral replication, a
chronic phase with ongoing immune activation and viral replication, and an advanced phase
marked by a severe loss of CD4(+) T cells, leading to AIDS [1]. HIV is primarily transmitted
through sexual contact, but also through maternal-infant exposure and needle sharing [2]. The
virus mainly targets T helper cells, crucial for immune responses, causing a gradual
weakening of the immune system. HIV also infects macrophages, dendritic cells, and resting
T cells, which serve as reservoirs, allowing the virus to persist and evade the immune system
and treatment [3]. Currently, a significant number of people are infected with the human
immunodeficiency virus (HIV). Since the HIV/AIDS pandemic was first recognized in 1981,



over 75 million people have been infected [4]. New cases continue to emerge, and the
infection can progress to HIV disease. Clinical manifestations of HIV include acute retroviral
syndrome, opportunistic infections, and various complications affecting the skin, nervous
system, and muscles. Although antiretroviral therapy (ART) has significantly improved
outcomes, challenges such as drug resistance, opportunistic infections, and persistent HIV
reservoirs in certain cell types remain. Early and accurate diagnosis is crucial, with fourth-
generation serological tests and point-of-care (POC) testing being recommended [30]. ART,
involving combinations of antiretroviral drugs, remains the standard treatment, and research
into gene therapy offers hope for future advancements [5].

Epidemiology

The HIV/AIDS pandemic, first identified in 1981 with reports of Pneumocystis pneumonia,
has led to over 75 million infections and 32 million deaths worldwide. The virus, HIV, was
identified as the cause 2—3 years after the initial cases were reported, with its simian origins
discovered later [4]. As of 2022, 39 million people were living with HIV, with the majority in
sub-Saharan Africa. Despite progress in reducing new infections, 1.3 million new cases were
reported in 2022, and the number of new infections is still rising in Eastern Europe, Central
Asia, and the Middle East and North Africa. Alarmingly, there were 630,000 AIDS-related
deaths in 2022, with women and girls, particularly in sub-Saharan Africa, disproportionately
affected. Women are more likely to be on treatment than men, who tend to acquire HIV later
and face higher mortality risks [5,6].

Clinical Manifestations

An estimated 40% to 70% of HIV-infected individuals experience "acute retroviral syndrome"
or "primary HIV infection," typically presenting with symptoms such as fever,
lymphadenopathy, pharyngitis, maculopapular rash, and myalgias. These symptoms usually
appear 2 to 4 weeks after HIV transmission and resolve within 1 to 2 weeks. Laboratory
findings include lymphopenia, CD4 cell depletion, and CDS8 lymphocytosis. Other possible
symptoms include odynophagia, hepatitis, myositis, and various neurological complications
like encephalopathy and Guillain-Barré syndrome. In some cases, severe CD4 cell depletion
can lead to opportunistic infections such as Pneumocystis carinii pneumonia (PCP) and
Candida esophagitis, which should be treated as in late-stage HIV [7].

e Dermatologic Manifestations

In the symptomatic stage of HIV infection, several characteristic dermatoses may appear,
including bacillary angiomatosis, which presents as red, wart-like lesions caused by
Bartonella henselae infection. Hairy leukoplakia, which manifests as whitish, uneven lumps
on the tongue, inner cheeks, and lips, is also highly indicative of HIV. Persistent or recurrent
candidiasis, affecting the throat, vagina, or vulva, is common, as are cervical dysplasia and
carcinoma in situ, both linked to chronic HPV infection. People living with HIV (PLWH)
have a higher incidence of herpes zoster and post-herpetic neuralgia compared to the general
population, even when they are on long-term antiretroviral therapy (ART) with undetectable
viral loads and normal CD4 counts [8]. The advent of antiretroviral therapy (ART) has
introduced immune reconstitution inflammatory syndrome (IRIS), which often manifests with
skin involvement. HIV-infected individuals may also experience cutaneous manifestations
due to other sexually transmitted diseases (STDs), complications from intravenous drug use
(IVDU), and poor lifestyle choices. Common skin infections seen in immunocompetent



people, like tinea, verruca vulgaris, bacterial cellulitis, and staphylococcal scalded skin
syndrome occur with equal or higher frequency in those with HIV [9,10]. Certain skin
conditions, such as seborrheic dermatitis, psoriasis, urticaria, and vitiligo, are more prevalent
among HIV patients. HIV-specific dermatoses include: papular pruritic eruptions, the most
frequent dermatologic condition in HIV- positive patients, xeoderma or xerosis, eosinophilic
folliculitis, prurigo nodularis, papular mucinosis, any type of acne, including vulgaris, rosacea,
and conglobata. In advanced HIV stages, with lower CD4 counts, patients are prone to
opportunistic infections like herpetic and mycobacterial infections, which may present
differently in AIDS patients. While most skin disorders in HIV/AIDS can be managed in
outpatient settings, some lead to significant morbidity and mortality [11,12].

e Neuromuscular manifestations and rheumatological symptoms:

Peripheral neuropathy (PN) is the most common neurological complication of HIV infection,

arising either from chronic HIV-associated distal sensory polyneuropathy (HIV-PN) or from

treatment-related toxicity, known as antiretroviral toxic neuropathy (ATN) [13]. These

conditions are significant due to their link with neuropathic pain and their negative impact on

quality of life and function. Less common PN syndromes include autonomic neuropathy,

inflammatory demyelinating polyneuropathies (AIDP and CIDP), PN associated with diffuse

infiltrative lymphomatosis syndrome (DILS), other toxic PNs, and PNS vasculitis [14].

Autonomic neuropathy symptoms, such as resting tachycardia and orthostatic hypotension,

often appear in advanced HIV stages, though its exact prevalence is unclear. AIDP and CIDP

are rare and usually occur with mild to moderate immunosuppression. DILS affects about

3%-4% of HIV patients, while PNS vasculitis is rare but treatable [15]. Myalgia (muscle pain)
and arthralgia (joint pain) are reported in about one-third of patients with PHI. Some cases of
myalgia are associated with muscle weakness and elevated serum creatinine kinase levels [16].
Rhabdomyolysis, a severe muscle breakdown, has also been reported as part of PHI,

sometimes leading to acute renal failure and nephrosis [17,18].

e general symptoms

Diarrhea is a significant issue for HIV-infected patients. Early studies suggested that around
50% of HIV-positive individuals experience diarrhea, but this might be an underestimate [19].
Those whose HIV risk factors include homosexuality or bisexuality are more prone to
developing diarrhea and are more likely to have an identified enteric pathogen as the cause,
compared to patients whose risk factors are heterosexuality or intravenous drug use [20].
Fever related to primary HIV infection (PHI) is generally mild, with an average temperature
around 38.68°C, though about one-third of patients may experience a fever exceeding 39.8°C.
Fever is one of the most common symptoms of PHI, affecting over 75% of patients. However,
when fever is used along with other signs and symptoms as a diagnostic criterion, some
studies report that 100% of patients experience it [21,22].

e lymphatic symptoms
Lymphadenopathy, though typically absent at the onset of primary HIV infection (PHI),
appears in most cases during the second week of illness. It often affects the cervical, axillary,
and inguinal regions. This clinical lymphadenopathy aligns with the initial widespread



dissemination of the virus, as HIV structural proteins have been detected early in lymph nodes.
The occurrence of lymphadenopathy is usually accompanied by an increase in peripheral
blood lymphocytes and generally resolves on its own [22,23].

e symptoms of thrombocytopenia

Chronic thrombocytopenia is a relatively common complication in about 10% of HIV-
infected patients. HIV-related thrombocytopenia (HIV-TP) is clinically similar to immune
thrombocytopenia (ITP) seen in HIV-negative individuals, but severe bleeding is rare even
with very low platelet counts. Thrombocytopenia is often the first sign of HIV infection.
Platelet counts typically remain above 20 x 10°/uL [24]. The low platelet counts in HIV-TP
result from increased immune-mediated peripheral platelet destruction and impaired platelet
production in the bone marrow. Additionally, thrombocytopenia in HIV-positive patients can
be secondary to conditions like hypersplenism, bone marrow infiltration, or the
myelosuppressive effects of medications [25]. This may manifest as easy bruising or
petechiae, particularly on the palate, as well as tarry stools, rashes, fever, and bleeding [26].

e gastrointestinal symptoms:

Odynophagia (painful swallowing) is fairly common during primary HIV infection (PHI),
affecting 29% to 75% of individuals. Ulcerative esophagitis may also be present. Esophageal
candidiasis, which may be linked to significant immunosuppression during PHI, is also well-
documented and might be exacerbated by esophageal ulceration. Anorexia and weight loss are
common, often accompanied by vomiting and, in approximately one-third of patients, profuse
watery diarrhea. Other gastrointestinal symptoms include acute hepatitis, gastrointestinal
hemorrhage, and melena (dark, tarry stools) [22].

e miscellaneous symptoms
Other symptoms include conjunctivitis and acute pneumonitis. Cough is observed in about a
quarter of PHI cases. There have also been reports of conditions such as aplastic anemia,
vasculitis, pancreatic panniculitis, and pancreatitis [17].

e opportunistic infections

There have been case reports of opportunistic infections such as Pneumocystis carinii
pneumonia occurring during primary HIV infection. Additionally, prolonged
cryptosporidiosis associated with PHI has been documented. These infections suggest a
temporary yet profound immunosuppression during this stage, but they do not meet the
criteria for an AIDS diagnosis [22].

Listeriosis is an uncommon infection in patients with HIV. In those with AIDS or risk factors
for HIV, listeriosis typically presents as bacteremia, meningitis, or endocarditis, similar to
how it manifests in patients without HIV risk factors [27].

e pelvic inflammatory disease.
Pelvic inflammatory disease (PID) often occurs alongside HIV infection, and diagnosing PID
can be more challenging in HIV-infected women compared to those who are uninfected. With
HIV seroprevalence among women with PID ranging from 6.7% to 22%. HIV-infected



women may experience more frequent and severe episodes of PID. The decreased mucosal
and systemic immune function due to HIV might contribute to the increased ascension of
pathogenic organisms from the lower to the upper genital tract [28].

Diagnostics

HIV is primarily transmitted sexually in most parts of Europe. As a result, it is recommended
to offer HIV testing to all sexually active individuals who present for medical care under
specific circumstances: those displaying symptoms consistent with acute retroviral illness,
such as fever, fatigue, rash, headache, lymph node enlargement, pharyngitis, myalgia, nausea,
vomiting, and diarrhea. Individuals with AIDS-defining conditions or other indicator
conditions often associated with HIV infection. People with a past or current history of STIs.
Sexual contacts of individuals known to be infected with HIV. Sexually active men who have
sex with men (MSM), heterosexual men and women, transgender women with casual partners,
and transgender men. Individuals who inject drugs and share needles. Those who report
sexual contact with a partner from a country with high HIV prevalence. Individuals who
received blood products before routine HIV screening. Pregnant women, regardless of risk
factors. People using pre-exposure prophylaxis (PrEP) or post-exposure prophylaxis for
sexual exposure (PEPSE). Individuals who have been sexually assaulted. Those voluntarily
seeking testing, especially if they have never been tested before. People involved in chemsex
(drug use during sexual activity). Individuals with new sexual partners or those who exchange
sex for money or goods. Children of mothers with HIV who have no documented previous
negative test [29].

Recommended Tests for HIV Diagnosis
1. Laboratory Tests:

Fourth-Generation Serological Tests detect both the HIV p24 antigen (typically around 2
weeks after infection) and anti-HIV antibodies (detectable 4-12 weeks after infection). The
serological tests used should differentiate between HIV-1 and HIV-2 infections. For
verification of reactive serological test results, it is recommended to use molecular tests
(NAAT — nucleic acid amplification test) [30]. Nucleic acid amplification tests (NATs) play a
crucial role in shortening the time between HIV infection and diagnosis, which is vital for
reducing transmission during the acute phase of HIV. NATs are particularly beneficial for
diagnosing HIV in children under 18 months and for distinguishing between HIV-1 and HIV-
2 [31]. A negative fourth-generation screening test result at 6 weeks post-exposure is
sufficient to conclude the diagnostic process. However, if PEP (Post-Exposure Prophylaxis)
or PrEP (Pre-Exposure Prophylaxis) has been used, the diagnostic process should be
concluded 6-8 weeks after the completion of medication. In cases where there is suspicion of
acute retroviral syndrome or very early HIV infection, urgent referral to a specialized clinic is
recommended for verification of the diagnosis and potential immediate initiation of treatment,
regardless of the screening test result [30]. Advanced diagnostic techniques have rapidly
become essential for the laboratory diagnosis and monitoring of HIV-1 infections. The
primary diagnostic tool remains the fourth-generation “combo” immunoassay, which detects
both HIV antibodies and antigens. However, the misuse of nucleic acid amplification tests



(NAAT) can lead to false positives, particularly in patients undergoing immunotherapy. While
HIV rapid antibody tests are convenient for use in primary health care settings and mobile
clinics, they are generally less sensitive and specific than antibody-antigen combo
immunoassays [32].

2. Point-of-Care (POC) Tests:

It is recommended to widely use rapid HIV diagnostic tests (also known as Rapid Tests),
which should be available at consultation and diagnostic centers, clubs, checkpoints, and even
in medical offices. These tests may not always be a substitute for laboratory tests, so their
characteristics should be compared. When using tests outside of medical facilities, it is crucial
to adhere to the manufacturer's recommendations regarding storage, medical waste disposal,
and safety protocols, particularly when tissue integrity is compromised. A negative result
from a third-generation POC test can be used to rule out infection if conducted 12 weeks after
the last exposure (it is essential to check the specific characteristics of the test used). If a
reactive result is obtained in non-medical settings, it is important to explain the result to the
patient (noting the possibility of a false-positive result) and provide the result with a note
advising immediate verification at a specialized clinic. A referral should not be required for
access to the clinic [30].

3. Home Testing

It is recommended to promote the widespread use of self-testing kits. These tests should be
readily available in pharmacies, drugstores, and for online purchase. Products introduced to
the market must have CE certification and come with a leaflet explaining when and how to
perform the test and how to interpret the results, including the possibility of false-negative and
false-positive results. The leaflet must also include clear instructions advising individuals that
in the case of a reactive (positive) result, they should visit a specialized clinic for further
testing. It should also provide information on where to seek psychological support if needed
[30].

Following a positive HIV diagnosis, it is essential to promptly refer the newly diagnosed
individual to an appropriate specialist HIV treatment center for further management and care
[33]. This ensures timely access to comprehensive care, including antiretroviral therapy
(ART), regular monitoring, and support services necessary to manage the condition
effectively and improve long-term health outcomes [29].



Fig. 1 False positive and negative test results for HIV[30]
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Treatment

Treatment for Primary HIV Infection (PHI) is recommended for all cases based on several
important factors. Firstly, initiating therapy can improve clinical symptoms, including severe
general symptoms and neurological issues that may arise during PHI. Early therapy offers
significant benefits both virologically and immunologically. Virologically, it reduces the HIV
viral load set-point, the size of the viral reservoir, and limits viral genetic evolution.
Immunologically, early treatment decreases immune activation and inflammation, helps




preserve immune function and the integrity of lymphoid tissue, and may provide protection to
the neurological system and gut. Furthermore, it might enhance post-treatment control and the
response to future eradication strategies [29; 34-36].

Main groups of drugs used in the treatment of HIV-infected patients [30]:
- NRTI (Nucleos(t)ide reverse transcriptase inhibitors)

- NNRTI (Non-nucleoside reverse transcriptase inhibitors)
- PI (Protease inhibitors)
- FI (Fusion inhibitors)
- InSTI (Integrase inhibitors)
- CCR-5 (CCR-5 inhibitors)
- Al (Attachment inhibitors)
- CAI (Capsid protein inhibitors)

- MAB (Monoclonal antibodies).

To improve the pharmacokinetic properties of certain protease inhibitors and integrase
inhibitors used in HIV treatment, enhancing agents like ritonavir (r) and cobicistat (COBI) are
used [30].

Starting antiretroviral therapy (ART) is recommended for all individuals diagnosed with HIV,
regardless of their CD4 count. This recommendation is based on evidence from studies such
as the START and TEMPRANO trials, HPTN 052, and the PARTNER Study. These studies
have demonstrated that early initiation of ART significantly reduces the morbidity and
mortality associated with HIV infection [34]. Current HIV treatment typically involves a
combination of three antiretroviral drugs, two NRTIs in combination with: an integrase
inhibitor (InSTI), an NNRTIL or a ritonavir(r)/cobicistat-boosted PI (COBI) [30], while pre-
exposure prophylaxis (PrEP) for HIV prevention generally consists of a two-drug regimen.
Both regimens usually require consistent, once-daily dosing to maintain their efficacy and
reduce the risk of treatment failure or the development of drug resistance [37].

First-line therapy regimen for people who have not previously used antiretroviral therapy:

Although antiretroviral therapy (ART) does not eradicate the infection, it effectively
suppresses viral replication and reduces viral load, thereby preventing the progression to
AIDS. This shifts HIV from being a once-fatal condition to a manageable chronic illness.
However, the need for prolonged treatment can result in the emergence of drug-resistant
strains and is often accompanied by side effects like anorexia, nausea, vomiting, and diarrhea,
which can lead some patients to discontinue therapy [2].

There are also studies being conducted on the use of gene therapy, using therapeutic delivery
of nucleic acids to the patient's cells. This method requires further research, but seems
promising [38].

The findings from two Phase III clinical trials, ATLAS-2M and FLAIR, presented at the
CROI 2020, the two-drug injectable formulation of cabotegravir (CAB) and rilpivirine (RPV)
is effective, safe, and well-tolerated in patients with HIV [39]. The recent approval of
Cabenuva (CAB + RPV) by Health Canada marks a significant advancement in long-term
HIV treatment options. Additionally, broadly neutralizing antibodies (bNAbs), which exhibit
wide-ranging effectiveness against HIV, are being explored as potential long-acting antiviral
therapies. Sang et al. from the Fener Chen laboratory at the Harbin Institute of Technology in



China have summarized these advancements, along with other long-acting treatment
modalities like implants, vaginal rings, and nanotherapies. These innovations show great
potential in reducing the risk of virologic failure by providing sustained drug release [40].

Obstacles to curing the infection

Early HIV infection severely damages gut mucosal immunity, leading to compromised gut
barrier integrity and systemic immune activation. This persistent activation contributes to
ongoing inflammation and disease progression, even under antiretroviral therapy (ART).
HIV's retention in lymphoid tissues causes local immune responses and scarring, which
disrupts tissue architecture and limits immune cell access to critical factors, reducing ART's
effectiveness in boosting CD4(+) T-cell counts [39]. HIV establishes latent reservoirs in
various tissues early in infection, presenting a major challenge for eradication. Despite ART's
success in managing HIV, the persistence of the virus in tissue reservoirs remains a significant
barrier to a cure [41,42]. Studies show that HIV can persist in the central nervous system
(CNS) even with undetectable blood levels, and about 50% of people on ART experience
HIV-associated neurocognitive disorders. Fletcher et al.'s review highlights the need for
antiretrovirals with better organ penetration and strategies to improve ART's effectiveness,
especially in the brain [43]. Additionally, adherence issues leading to drug resistance
underscore the importance of developing long-acting antiretroviral formulations to enhance
treatment outcomes [40].

Conclusions:

The HIV/AIDS pandemic has had a devastating global impact. Despite advancements in
treatment, the disease continues to cause significant morbidity and mortality, highlighting the
need for ongoing public health efforts [4]. HIV infection is marked by a complex progression
from acute to chronic phases, ultimately leading to AIDS due to the significant loss of CD4(+)
T cells [1]. This underscores the importance of early detection and intervention. Early
diagnosis through targeted testing and immediate initiation of antiretroviral therapy (ART) is
crucial in managing HIV effectively [34]. ART has transformed HIV from a fatal disease to a
manageable chronic condition [2]. HIV presents with a wide range of clinical symptoms,
including dermatologic, neuromuscular, and gastrointestinal manifestations [13-28]. While
current ART regimens are effective, they do not eliminate the virus completely [2]. Persistent
viral reservoirs pose a significant challenge, and there is a need for continued research into
new treatments, including gene therapy, which may offer future breakthroughs in curing or
more effectively managing HIV [38].
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