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The quest for HIV eradication has seen significant progress with the advent of highly active
antiretroviral therapy (HAART), transforming HIV infection from a life-threatening condition to a
manageable chronic disease. Recent research endeavors have focused on understanding HIV
pathogenesis, exploring novel therapeutic strategies, and addressing challenges associated with long-
term treatment and eradication efforts. Clinical interventions aimed at curing HIV infection have been
explored extensively, with trials testing various immune interventions and diagnostic systems to
target latent viral reservoirs and improve clinical monitoring. While improvements in virological and
immunological outcomes offer hope for increased life expectancy among PLHIV on ART, challenges
remain in achieving parity with the general population. Timely diagnosis and treatment have been
shown to enhance life expectancy, but the presence of comorbidities not linked to AIDS poses a
significant risk, particularly among women. Efforts to eradicate HIV also encompass infections
among PLHIV on ART, emphasizing the need for tailored treatment strategies to combat drug
resistance and improve management outcomes. In addition to HIV eradication efforts, understanding
the dissemination of the oral microbiota in the body has emerged as a crucial aspect of overall health.
Dysbiosis of the oral microbiome has been linked to systemic diseases such as cardiovascular
diseases, cancers, and respiratory illnesses. Studies highlight the intricate interplay between oral
health and well-being, advocating for interdisciplinary approaches in healthcare. Overall, while
significant strides have been made towards HIV eradication and understanding the systemic
implications of oral health, continued research efforts and interdisciplinary collaboration are essential
to address the evolving challenges and improve long-term health outcomes for PLHIV.
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INTRODUCTION

In addition to health implications, PLHIV often faces
discrimination and social rejection, creating barriers to

Developments in scientific research since the onset of HIV
infection have significantly improved the well-being of those
affected, particularly with the advent of antiretroviral therapy
(ART).(1-3) Although ART has been successful in reducing
HIV-related morbidity and mortality globally, the complex
relationship between HIV, oral health, and overall quality of
life requires further exploration. Adherence to ART is
essential, given its direct impact on the immunovirological
status and prolonged life expectancy of people living with
HIV (PLHIV).(4,5) However, even with optimal treatment,
PLHIV may present with oral and systemic manifestations,
indicating the need for comprehensive health care beyond
antiretroviral medications. This article looks at the oral health
challenges faced by PLHIV, recognizing their potential to
affect functional, psychological and social aspects of life.
challenges faced by PLHIV, recognizing their potential to
affect functional, psychological and social aspects of life.

accessing health care. Recognizing this, we aim to present a
nuanced exploration of emerging ideas and knowledge
regarding PLHIV receiving antiretroviral therapy and oral
health. A series of searches were carried out in major scientific
databases, such as PubMed and Google Scholar. The
keywords of the searches carried out were as follows: HIV
infection, HIV and oral diseases, HIV chronicity. A series of
searches were carried out in major scientific databases, such as
PubMed and Google Scholar. The keywords of the searches
carried out were as follows: HIV infection, HIV and oral
diseases, HIV chronicity. Included studies were independently
selected by the authors.

Towards an eradication of HIV infection?: ART has
significantly improved the immune function of PLHIV and
transformed the life-threatening condition into a chronic
infection for those with access to antiretroviral therapy
(ART)(6,7).
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Recent research endeavors have focused on advancing our
understanding of HIV pathogenesis, exploring novel
therapeutic  strategies, and addressing the challenges
associated with long-term treatment and HIV eradication. In a
recent literature review conducted in Germany on clinical
interventions in research around curing HIV infection, the
authors provided an overview of the various clinical studies
that have been conducted with the aim of reducing the
frequency of latently infected cells or to prolong viral rebound
time after interruption of ART. It emerged from this work that
many HIV cure clinical trials have been conducted in small
cohorts. These trials tested different immune interventions
such as therapeutic T-cell vaccines, cytokine administrations,
immune checkpoint inhibitors, and a plethora of drugs with
varying safety profiles that are more or less effective in
reactivating the reservoir latent viral.(8) Castro-Gonzalez et al.
summarized in their work, the efforts that have been devoted
to the eradication of HIV-1 from latently infected cells. They
argued that to achieve a complete purge of the latent reservoir,
it was necessary to first have a better understanding of the
factors influencing the establishment and then maintenance of
latency, the contribution of T cells, as well as T cells, non-T to
the latent reservoir. These technical advances not only make it
possible to specifically target latently infected cells with the
aim of eliminating or containing them, but also to assess the
exact size and distribution of the reservoir in a more
personalized manner(9).

Chargin et al. developed a diagnostic system that could
stimulate  replication-competent HIV-1 reservoirs for
improved clinical monitoring, including selection of
antiretroviral treatment regimens. Since plasma viral load and
CD4 counts were effective for clinical monitoring, they did
not provide a complete representation of HIV-1 quasispecies
in infected individuals. They thus showed that HIV-1 viral
replication could be stimulated using PiraStim stimulation of
whole blood. Sequencing results showed that three cases had
additional drug resistance after stimulation. The technique
described here had the potential to more accurately identify
antiretroviral resistance and readapt treatment regimens for
HIV-infected patients (10). As part of the search for a cure for
HIV infection, progress in nanotechnology takes on its full
meaning in the fight against the sexual transmission of HIV. In
a setting where HIV sexually transmitted infection (STI) was
responsible for approximately 80% of all infections,
approximately half of those affected were women.(11,12)
Sexual transmission was responsible for the majority of HIV
infections due to sexual contact with infected cervicovaginal
secretions or semen containing HIV-infected CD4 T cells.(13-
15) Most microbicides have been shown to be ineffective in
preventing the risk of HIV infection in clinical trials. A team
of Spanish researchers worked with the polyanionic
carbosilane dendrimer G2-S16 (PCD) as a possible new
vaginal topical microbicide, based on its short reaction times,
wide availability, high reproducibility and quantitative
reaction yields. In their review, the authors analyzed the
advances in the state of the art of G2-S16 as a possible
innovative and promising microbicide on the verge of reaching
clinical trials.(16) G2-S16 PCD provided remarkable insights
into the future growth of multipurpose interventions to prevent
HIV infection in women. A study was conducted in 2020 by a
team of researchers on Alzheimer's disease disruptions in
HIV-mediated neuronal dysfunctions in order to understand
the mechanisms and develop therapeutic strategies. They
concluded based on the available literature that HIV-

associated synaptic loss (HIV-associated neurocognitive
disorders) and the etiology of Alzheimer's disease were an
interconnected and orchestrated consequence of numerous
neuropathogenic processes triggered by HIV- 1. They argued
that interactions between HIV-1 and host cells played a vital
role in the pathogenesis of these abnormalities (17). The
improvement in virological and immunological results and the
reduction in the toxicity of antiretroviral therapy (ART) give
hope that the life expectancy of HIV-positive people on ART
will approach that of the general population. The authors
therefore systematically reviewed the literature and
summarized published estimates of life expectancy for HIV-
positive populations on ART. They compared the life
expectancy of PLHIV on ART to the life expectancy of the
general population based on ten relevant studies, published
between 2006 and 2015. The authors concluded that life
expectancy of HIV-positive people on ART has improved
globally in recent years, but significant gaps remain compared
to the general and HIV-negative populations, as well as
between regions and sexes (18).

A study was carried out in the United Kingdom to determine
the impact of late diagnosis and treatment on the life
expectancy of people living with HIV-. The investigation
focused on a collaborative cohort of PLHIV with a CD4 count
< 350 cells/mm3 at the start of antiretroviral treatment,
between 1996 and 2008. They deduced that timely and early
diagnosis and prior antiretroviral treatment with good
compliance could increase life expectancy.(19) In this context
of increased life expectancy, the presence of comorbidities not
linked to AIDS has become the most frequent cause of death
among PLHIV on ART. They concluded that multi-morbidity
was a strong independent predictor of mortality among adult
PLHIV. Women in general and particularly women with fewer
than three comorbidities had a lower mortality rate than men.
However, their mortality risk was higher with an increased
mortality rate compared to men when they had three or more
comorbidities. A team of American researchers carried out
work in 2020 on the probable cure of HIV-1 infection given
the persistence of the pathology despite years of antiretroviral
treatment. They reviewed fundamental studies and highlighted
new perspectives in HIV cure research.

The authors concluded by arguing that the progress made thus
far in deciphering HIV pathogenesis and developing treatment
strategies represented hope that eradication of HIV infection
was not a utopia, but an achievable goal in order to relieve
society from the affliction of the HIV pandemic (20). Despite
numerous trials exploring immune interventions, the path to
HIV eradication requires a deeper understanding of the factors
influencing the establishment and maintenance of latency, the
role of T and non-T cells in the latent reservoir, and the
identification of cellular biomarkers. Advances in diagnostic
systems, such as those that stimulate HIV-1 reservoirs to
improve clinical surveillance, are crucial steps toward the
ultimate goal of eradication.

Infections among PLHIV on ART: The advent of highly
active antiretroviral therapy (HAART) has heralded a new era
in the management of human immunodeficiency virus (HIV)
infection, offering infected individuals improved life
expectancy and enhanced quality of life. However, as HIV-
infected populations age and experience immune restoration,
the landscape of morbidity and mortality has evolved,
necessitating a shift in focus from AIDS-related to non-AIDS-
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related conditions.(21) Several works have therefore been
undertaken for this purpose. Studies conducted by Bonnet et
al.,(22) Kumar et al.,(23) and Hessamfar et al.(24) shed light
on the changing patterns of severe morbidity among HIV-
infected individuals, highlighting a transition from AIDS-
related to non-AIDS-related events. These findings underscore
the importance of broadening endpoints beyond AIDS-related
events to comprehensively describe disease progression in the
HAART era. Furthermore, Luz ef al.(25) explore the spectrum
of morbidity experienced by HIV-infected individuals in
Brazil, emphasizing the need for increased efforts to record
and analyze serious non-AIDS morbidity. The study
underscores the importance of understanding the evolving
epidemiological trends and identifying priorities for improving
patient quality of life beyond HIV-specific treatment. Liver-
related deaths have emerged as a significant cause of mortality
among HIV-infected individuals receiving combination
antiretroviral therapy (CART), as demonstrated by Weber et
al.(26) This underscores the importance of addressing
comorbidities such as liver disease and the need for longer-
term follow-up to assess treatment-related hepatic mortality.
Additionally, Grulich ef al.(27) highlight the association
between immunodeficiency and cancer risk in HIV-infected
individuals, emphasizing the importance of understanding the
evolving landscape of cancer incidence in this population. In
their study of serious fatal and non-fatal non-AIDS-defining
illnesses in Europe conducted in 2010, Mocroft Amanda et al.
(28) revealed that non-AIDS events (cardiovascular disease,
non-AIDS malignancies, end-stage renal disease, liver disease,
and pancreatitis) were common in the combined antiretroviral
therapy (CART) era and were associated with considerable
mortality.

The authors suggested that the increasing burden of other
comorbidities would highlight the need for observational
studies and clinical trials to collect this information in a
standardized manner, as has been developed over the years for
AIDS, and if necessary, integrate these comorbidities into
studies taking into account the clinical progression of the
disease and the impact of CART. Risk factors for non-AIDS
events were varied, with multiple potentially modifiable risk
factors related to immunodeficiency and lifestyle. Despite
advances in HIV treatment, the infection still has a significant
impact on life expectancy. Efforts to eradicate HIV also focus
on infections among people living with HIV (PLHIV) on
ART. This advance provides valuable information on adapting
treatment strategies to combat drug resistance, ensuring more
effective management of HIV infections among people on
ART. In conclusion, while HAART has significantly
improved outcomes for HIV-infected individuals, challenges
remain in addressing the evolving spectrum of non-AIDS-
related morbidity and mortality. Continued research efforts are
needed to understand the underlying determinants of severe
morbidity and mortality and to develop targeted interventions
to improve long-term health outcomes in this population.

Dissemination of the oral microbiota in the body: The oral
microbiota is a protective factor against colonization of
extrinsic pathogens that can have an impact on systemic
health.(29) Despite its complexity, the microbiota is normally
in a state of equilibrium with the host called “microbial
homeostasis”.(30) This balance can be destroyed by a number
of factors.(31,32) Systemic diseases, medications and
immunodeficiency are well-known general factors that could
lead to an overgrowth of non-oral microorganisms (dysbiosis)

and opportunistic infections could follow.(33) The imbalance
in the ecosystem, which can be caused by a weakened immune
system, results in a challenge to oral and systemic health. The
ecological conditions of these habitats are constantly
changing, so the ecosystems are subject to frequent variations.
The oral microbiome is a key factor in good or poor
health.(34) Dysbiosis of the oral ecosystem is associated with
diseases such as cardiovascular diseases, cancers and diabetes
(35). Thus, several studies have highlighted a link between
oral diseases and systemic diseases. Periodontal diseases are
believed to be correlated with cardiovascular diseases,
cancers, diabetes, lung diseases, risks of premature births,
rheumatoid  arthritis,  digestive  pathologies,  lupus
erythematosus, and Alzheimer's disease. Ahmed et al.(36)
reviewed the literature on the association between periodontal
disease and cardiovascular pathologies in 2015. Their research
showed that there is increasing evidence regarding the
association of periodontal disease and cardiovascular
pathologies. In vitro studies also highlight a potential link
between oral bacteria and atherosclerosis.

Also, they noted the urgent need for the seclection of
appropriate control cases and effective interventional trials to
analyze how such interventions can produce a positive
outcome on cardiovascular diseases. Recent interventional
trials have shown that periodontal treatment could reduce the
consequences of cardiovascular diseases. Respiratory diseases
pose a significant health burden globally, contributing to
numerous deaths and substantial morbidity. Bansal et al.(37)
delve into the intricate interplay between oral bacteria and
respiratory infections, shedding light on the epidemiological
evidence and underlying mechanisms. They emphasize the
pivotal role of oral disorders, particularly periodontal disease,
in influencing the trajectory of respiratory illnesses such as
bacterial pneumonia and chronic obstructive pulmonary
disease (COPD).

The research underscores that oral periodontopathic bacteria,
through aspiration, can infiltrate the lungs, precipitating
aspiration pneumonia. Additionally, teeth act as a reservoir for
respiratory pathogen colonization, potentially leading to
nosocomial pneumonia. The study highlights parallels
between the inflammatory processes in periodontal disease
and emphysema, suggesting an overreaction of the
inflammatory cascade culminating in connective tissue
destruction, which may elucidate the association between
periodontal disease and COPD.

This state of the art reinforces the urgent need to take care of
any source of oral infections in this population whose immune
system is being reconstituted. Indeed, the oral cavity is the
main connection of our body with the surrounding
environment, it is also an indicator of the general health of
vital systems and organs. The mouth being the starting point
of the digestive and respiratory tracts, it also represents the
first protective barrier against the entry of pathogens such as
viruses, bacteria, fungi and parasites. Given that the oral
microbiota is also known as a reservoir of infection for other
body sites(38), it is undeniable to work for the balance of this
complex ecosystem, particularly among PLHIV on ARVs.
This research should provide data that can enrich knowledge,
reconsider the oral care of PLHIV on ART and shed light on
this subject in Africa.
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CONCLUSION

This literature review provides a comprehensive overview of
the current HIV research landscape, emphasizing the
multifaceted approaches used to eradicate the virus, manage
infections in individuals on ART, and use nanotechnology for
innovative preventive measures. Oral diseases have a
considerable impact on general health, with disadvantaged,
discriminated against, poor and aging populations being most
heavily affected. Relatively simple and inexpensive measures,
such as good oral hygiene, the use of fluoride, early detection
and appropriate interventions, can prevent or limit serious
consequences of oral diseases. Furthermore, chronic oral
pathologies have been associated with systemic diseases, such
as coronary heart disease and diabetes. Finally, oral diseases
have a serious impact on quality of life, affecting physical,
psychological and social well-being.

Funding information: there is no funding source.
Conflicts of interest: none declared.
Key Points

e The quest to eradicate HIV infection must take into
account all sources of oral infections in people living
with HIV (PLHIV) on antiretroviral therapy.

e  Oral cavity is the body's main connection with the
surrounding environment, it is also an indicator of the
general health of vital systems and organs.

e  Optimizing the oral care pathway for PLHIV on
antiretroviral therapy constitutes a major public health
challenge, especially in developing countries, with the
need to encourage better cooperation between all health
professionals working in the fight against HIV infection
and dental surgeons.

e  This review article presents the complex interweaving of
oral health and general health in a context where HIV
infection has become chronic.

e  This observation implies a perpetual search for the well-
being of PLHIV by the scientific community.

Glossary of Abbreviations

AIDS : Acquired immunodeficiency syndrome
ART: Antiretroviral therapy

CART: Combination antiretroviral therapy
CD4: Cluster of differentiation 4

COPD: Chronic obstructive pulmonary disease
HAART: Highly active antiretroviral therapy
HIV: Human immunodeficiency virus

PCD: Polyanionic carbosilane dendrimer
PLHIV: People living with HIV

REFERENCES

1. Mutangadura G, Mukurazita D, Jackson H. Household and
community response to the HIV/AIDS epidemic in rural
sub-Saharan Africa. Geneva, Joint United Nations Program
on HIV/AIDS, 2000.

2. Rosen S, Simon J, Vincent JR, Macleod W, Fox M, Thea
DM. AIDS is your business. Harvard Business Review,
2003, 81 : 80-87.

3. Brites-Alves C, Netto EM, Brites C. Coinfection by
hepatitis C is strongly associated with abnormal
CD4+/CD8+ ratio in HIV patients under stable ART in
Salvador. Brazil ] Immunol Res. 2015 ; 2015 : 174215.

4. Chesney M. Adherence to HAART regimens. AIDS
patient care and STDs 2003;17:169-77.

5. Osterberg I, Blaschke T. Adherence to medication. N Engl
J Med 2005;353:487-97.

6. Deeks SG, Lewin SR, Havlir DV The end of AIDS: HIV
infection as a chronic disease. Lancet 2013,
382(9903):1525-1533.

7. Volberding PA, Deeks SG. Antiretroviral therapy and
management of HIV  infection. Lancet 2010,
376(9734):49-62.

8. Rasmussen TA, Seggaard OS. Clinical interventions in HIV
cure research. HIV Vaccines and Cure, 2018 - Springer.
Adv Exp Med Biol. 2018 ; 1075 : 285-318.

9. Castro-Gonzalez S, Colomer-Lluch M. Barriers for HIV
Cure: The Latent Reservoir. Rétrovirus AIDS Res Hum.
ler septembre 2018 ; 34(9) : 739— 759.

10. Chargin A, Yin F, Song M, Subramaniam S, Knutson G,
Patterson BK. Identification and characterization of HIV-1
latent viral reservoirs in peripheral blood. J Clin Microbiol
2015; 53:60 —66.

11. Honge BL, Jespersen S, Medina C. et al. The challenge of
discriminating between HIV-1, HIV-2 and HIV-1/2 dual
infections. HIV Med. 2018, 19, 403-410.

12. Hassan AS,PybusOG,SandersEJ,Albert], Esbjornsson J.
Defining HIV-1 transmission clusters based on sequence
data. AIDS 2017, 31, 1211-1222.

13.Melo MG, Sprinz E, Gorbach PM. et al. HIV-1
heterosexualtransmissionandassociation withsexually
transmitted infections in the era of treatment as prevention.
Int. J. Infect. Dis. 2019, 87, 128-134.

14. Baggaley RF, Owen BN, Silhol R. et al. Does per-act HIV-
1 transmission risk through anal sex vary by gender? An
updated systematic review and meta-analysis. Am. J.
Reprod. Immunol. 2018; 80: e13039.

15. Baggaley RF, Owen BN, Silhol R. et al. Does per-act HIV-
1 transmission risk through anal sex vary by gender? An
updated systematic review and meta-analysis. Am. J.
Reprod. Immunol. 2018; 80: e13039.

16. Antimisiaris SG, Mourtas S. Recent advances on anti-HIV
vaginal delivery systems development. Adv. Drug Deliv.
Rev. 2015; 92, 123-145.

17.Gupta SK, Nutan. Clinical use of vaginal or rectally
applied microbicides in patients suffering from HIV/AIDS.
HIV AIDS (Auckl.) 2013; 5, 295-307.

18.Jha NK, Sharma A, Jha SK. et al. Alzheimer's disease-like
perturbations in HIV-mediated neuronal dysfunctions:
understanding mechanisms and developing therapeutic
strategies. Open Biol. 2020 Dec;10(12):200286.

19. Wandeler G, Johnson LF, Egger M. Trends in life
expectancy of HIV-positive adults on ART across the
globe: comparisons with general population. Curr Opin
HIV AIDS. 2016 September ; 11(5): 492-500.

20.May M, Gompels M, Delpech V. et al. Impact of late
diagnosis and treatment on life expectancy in people with
HIV-1: UK Collaborative HIV Cohort (UK CHIC) Study.
BMJ. 2011 Oct 11;343:d6016.

21. Margolis DM, Archin NM , Cohen MS. et al. Curing HIV:
Seeking to Target and Clear Persistent Infection. Cell.
2020 Apr 2;181(1):189-206.

22.Johnson LF, Mossong J, Dorrington RE. et al. Life
expectancies of South African adults starting antiretroviral



29048

International Journal of Current Research, Vol. 16, Issue, 07, pp.29044-29048, July, 2024

treatment: collaborative analysis of cohort studies. PLoS
Med. 2013; 10:e1001418.

23.Bonnet F, Chéne G, Thiébaut R. et al. Trends and
determinants of severe morbidity in HIV-infected patients:
the ANRS CO3 Aquitaine Cohort, 2000-2004. HIV Med.
2007, 8(8):547-54.

24. Kumar A., Kilaru K.R., Sandiford S., Forde S. Trends in
the HIV related hospital admissions in the HAART era in
Barbados, 2004-2006. AIDS Res Ther. 2007, 4(1):4.

25.HessamfarM,Colin C, Bruyand M. ef al. Severe morbidity
according to sex in the era of combined antiretroviral
therapy: the ANRS CO3 Aquitaine Cohort. PloS One.
2014, 9(7):¢102671.

26.Luz PM, Bruyand M, Ribeiro S. et al. AIDS and non-
AIDS severe morbidity associated with hospitalizations
among HIV-infected patients in two regions with universal
access to care and antiretroviral therapy, France and Brazil,
2000-2008: hospital-based cohort studies. BMC Infect
Dis. 2014, 14:278.

27.Weber R, Sabin CA, Friis-Mgller N. et al. Liver-related
deaths in persons infected with the human
immunodeficiency virus: the D: A:D study. Arch Intern
Med. 2006, 166(15):1632—41.

28.Grulich AE, Van Leeuwen MT, Falster MO, Vajdic CM.
Incidenceof cancers in people with HIV/AIDS compared
with immunosuppressed transplant recipients: a meta-
analysis. Lancet. 2007, 370(9581):59-67.

29. Mocroft A, Reiss P, Gasiorowski J. et al. Serious fatal and
nonfatal non-AIDS-defining illnesses in Europe. J Acquir
Immune Defic Syndr 1999. 2010, 55(2):262—70.

30.Mosaddad SA, Tahmasebi E, Yazdanian A. et al. Oral
microbial biofilms: an update. Eur J Clin Microbiol Infect
Dis 2019, 38; 2005-2019.

31.Marsh PD. Dental plaque: biological significance of a
biofilm and a community life- style. J Clin Periodontol.
2005, 32(suppl 6):7-15.

32.Marsh PD, Devine DA. How is the development of dental
biofilms influenced by the host? J Clin Periodontol. 2011,
38(suppl 11):28-35.

33.Kilian M, Chapple ILC, HannigM. et al. The oral
microbiome — an update for oral health professionals. Br
Dent J. 2016, 221 : 657-666.

34.Dahlen G. Bacterial infections of the oral mucosa.
Periodontol 2000. 2009, 49:13-38.

35. Carrouel F, Llodra JC, Viennot S, Santamaria J, Bravo M,
Bourgeois D. Access to Interdental Brushing in
Periodontal Healthy Young Adults: A cross-Sectional
Study. PloS One. 2016, 11(5):e0155467.

36.Maheswari SU, Raja J, Kumar A, Seelan RG. Caries
management by risk assessment: A review on current
strategies for caries prevention and management. J Pharm
Bioallied Sci. 2015, 7:320-4.

37.Ahmed U, Tanwir F. Association of periodontal
pathogenesis and cardiovascular diseases: a literature
review. Oral Health Prev Dent. 2015, 13(1):21-7.

38.Bansal M, Khatri M, Taneja V. Potential role of
periodontal infection in respiratory diseases - a review. J
Med Life. 2013, 6(3):244-8.

39. Wade WG. The oral microbiome in health and disease.
Pharmacol Res., mars 2013; 69 (1):137-43.

skeosk skok skokosk



