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RESUMEN 

Introducción: La epidemia del virus de la inmunodeficiencia humana (VIH) ha mostrado tener 

un gran impacto en individuos que presentan tener la enfermedad con implicaciones sistémicas 

de salud bucal. Hoy en día, aproximadamente un tercio de los 38 millones de personas que 

viven con el VIH está afectado por enfermedades y lesiones bucales. 

Objetivos: El trabajo se enfoca sobre la influencia del VIH en las condiciones de salud bucal, 

el impacto de la terapia antirretroviral (TAR), el impacto socioeconómico de las condiciones 

de salud bucal y el comportamiento de salud bucal en los pacientes seropositivos al VIH dentro 

de la comunidad dental. 

Metodología: Mediante una búsqueda meticulosa, varias bases de datos confiables se han 

identificado: entre estos, 78 artículos analizan la salud bucal en relación con pacientes con VIH. 

Luego se establecieron los criterios de exclusión, reduciéndolos a 54 fuentes que se utilizaron 

directamente para producir este documento. 

Discusión: La introducción del VIH en el cuerpo desencadena una cascada de complicaciones 

sistémicas y orales. La carga viral del VIH y las enfermedades bucales son directamente 

proporcionales entre sí. Las infecciones fúngicas, virales y bacterianas se encuentran 

comúnmente en la cavidad oral en las diferentes etapas de la enfermedad. En la era del TAR, 

las manifestaciones orales están cambiando y siguen evolucionando. A nivel mundial, el VIH 

sigue siendo un problema importante de salud pública; con la pandemia de COVID-19, se nota 

un empeoramiento del control de la epidemia del VIH.  

Conclusión: El estado de salud bucal de los pacientes con VIH puede ayudar en el diagnóstico 

y pronóstico de la enfermedad debido a la presentación de ciertas manifestaciones bucales 



 

fuertemente asociadas al VIH. El TAR ha disminuido la mortalidad global, pero a causa de 

restricciones socioeconómicas, el TAR todavía no está disponible universalmente para todos 

los pacientes. La comunidad dental juega un papel importante en la disminución del estigma 

de tratar a los pacientes con VIH y en el aumento de la calidad de vida. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ABSTRACT 

Introduction:  The human immunodeficiency virus (HIV) epidemic has shown great impact 

on the individuals exhibiting the disease with systemic and oral health implications. At present, 

approximately one-third of the 38 million individuals living with HIV are affected by oral 

diseases and lesions. 

Objectives: The research paper focuses on the influence of HIV on oral health conditions, the 

impact of antiretroviral therapy (ART), and the socioeconomic impact of oral health conditions 

and oral health behaviour among HIV-seropositive patients within the dental community.  

Methodology: Through meticulous search, several credible databases identified 78 articles 

which look at oral health in relation to HIV patients. The exclusion criterion was then set, 

narrowing it to 54 unique sources directly used to produce this paper. 

Discussion: The introduction of HIV on the body triggers a cascade of systemic and oral 

complications. The HIV viral load and oral diseases are directly proportional to each other. 

Fungal, viral and bacterial infections are commonly found in the oral cavity at different stages 

of the disease. In the era of ART, oral manifestations are changing and continuing to evolve.  

HIV is still a major public health issue at a global level, and with the COVID-19 pandemic, a 

worsening of control on the HIV epidemic is noticeable. 

Conclusion: The oral health condition of HIV patients can aid in the diagnosis and prognosis 

of the disease due to the presentation of certain oral manifestations that are strongly associated 

with HIV. ART has decreased global mortality, but due to socioeconomic restraints, ART is 

still not universally available to all patients. The dental community plays a vital role in 

decreasing the stigma of treating HIV patients and increasing the quality of life. 
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1. INTRODUCTION 

Claiming more than 33 million lives, the human immunodeficiency virus (HIV) has 

been recognised by the World Health Organization, as a major global public health issue, more 

specifically a global public health threat (1). As of 2019, an estimate of 38 million people lived 

with HIV, a virus that compromises one’s immune system, weakening the body’s natural 

defence system, all whilst the virus infects the CD4+ T-helper lymphocytes, a type of white 

blood cells located within the immune system (2). 

The CD4+ T-lymphocyte cell’s natural function is an essential part of the immune’s 

system natural response to fight off foreign infections. In cases of HIV-seropositive patients 

who are untreated, the CD4+ cell becomes depleted causing vulnerability to the body’s system 

to a wide range of infections, which it would have contrarily been able to fight off (3). 

This epidemic has grown globally causing havoc and devastation amongst individuals, 

families, and countries for nearly four decades now. Initially, the evolution and impact of HIV 

were unpredictable, but now as a result of antiretroviral therapy (ART) it is considered a 

chronic illness. It was estimated that in 2019, at a global level ART is administered to almost 

67% of the 38.0 million people living with HIV (4). 

The oral health issues that surface amongst HIV-seropositive patients is linked to their 

CD4+ cell count and viral infection load which determine their immune systems level of 

response. Weak immune systems put individuals at risk of opportunistic infections. With new 

and improved treatments aimed at HIV-seropositive patients, opportunistic infections are less 

common as healthcare professionals are able to stabilise and strengthen patient’s immune 

systems. However there are many cases of individuals that are not aware that they may have 

HIV, some may still have not started treatment yet, and some treatments may not be keeping 
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the HIV viral load low enough for their immune system to function and fight off these 

infections (5–7).  

Once the cells of the immune system are infected, the immune system suffers a 

progressive deterioration, which at some point can progress to become Acquired Immune 

Deficiency Syndrome (AIDS). AIDS refers to the most advanced stage of the HIV infection, a 

complex of symptoms and infections caused by HIV as the virus further impacts the immune 

system (8,9).  

During these past few decades, many workshops and health assemblies have united 

clinicians and non-clinical scientists who developed an interest in oral manifestations of HIV 

disease.  Individuals who are experts in their field and several organisations united together, 

sharing vast amounts of knowledge and understanding of oral health-related concerns in HIV 

infections(10). HIV-seropositive individuals often suffer from specific intraoral and perioral 

manifestations as a result of the negative toll the HIV infection has on their oral health as well 

the occurrence of opportunistic infections (11–13).  

Throughout the early course of the HIV infection, approximately 40–50% of HIV-

seropositive individuals often endure the occurrence of oral fungal, bacterial or viral infections 

(14). During dental visits and even regular medical check-ups by trained health care 

professionals, the mouth and pharynx can be examined effectively. Many of these oral 

pathologies can be clearly identified through the clinical signs and symptoms for an early 

assessment, accurate diagnosis, and management of HIV-seropositive individuals. It has been 

reported that oral lesions, therefore, can contribute to HIV patient morbidity (11). Oral lesions 

circuitously have an impact on the psychological and economic operative of individuals and 

communities that experience the consequences of HIV (15). 
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Pseudo-membranous candidiasis, oral hairy leukoplakia, HIV-gingivitis, and HIV-

periodontitis are some of the oral manifestations associated with HIV infection that may occur.  

Some other conditions associated are xerostomia, ulcers, caries, Kaposi sarcoma, non-Hodgkin 

lymphoma. Of these oral manifestations, a selected few of them have been reported to display 

some of the first signs that a patient has the virus presenting with distinct clinical features of 

HIV- seropositive infected individual (16). As immunosuppression progresses, an increase in 

signs and symptoms of oral conditions may develop, that may require specific intervention by 

a clinical professional for the exact purpose of correct diagnosis and appropriate management. 

In addition, particular oral presentations of HIV-infected patients are associated with the risk 

of developing AIDS or may be seen as the first condition that determines AIDS (9,17). 

Oral health organisations along with health care professionals have a significant 

responsibility in reducing new HIV infection by aiding the early diagnosis of HIV. By having 

this knowledge and proper differential diagnosis, dentists can be the first line of help and refer 

patients to doctors and potentially help the patient in early diagnosis (10,18).  

To focus and understand the level at which oral health revolves around the HIV 

community, the influence of the human immunodeficiency virus on oral health conditions 

within HIV-seropositive patients will be investigated. HIV will be examined as a global issue, 

along with a thorough analysis of the types of intraoral lesions and extraoral lesions that are 

associated with HIV. Moreover, a review of the classification of oral lesions associated with 

HIV infection will be conducted. The clinical staging of HIV/AIDS for adults with confirmed 

HIV infection provided by WHO (19,20), will be delved upon as within each of the 4 stages, 

clear oral manifestation and opportunistic infection may occur independently or in association 

with other conditions.  
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 Throughout this investigation, the relationship between HIV and its effects on an 

individual’s oral health will be covered to reveal the importance the dental community has on 

the possibility of both diagnosing and determining the prognosis. The paper will examine the 

hypothesis that HIV directly affects an individual’s oral health condition and the extent to 

which it does.
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2. OBJECTIVES 

2.1. Primary Objective  

 

- The influence of the human immunodeficiency virus on oral health conditions within 

HIV-seropositive patients.  

 

2.2. Secondary Objectives 

 

- The impact of antiretroviral therapy on the oral health of HIV-seropositive patients 

undergoing treatment.  

  

- The socio-economic impact of oral health conditions and oral health behaviour among 

HIV-seropositive patients within the dental community.  
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3. METHODOLOGY 

This issue of HIV within the oral medical sector was assessed at a global level, with an 

extensive literature review as well as secondary data was retrieved from the years 2005-2020. 

A systematic review was conducted using trusted article databases such as Medline, PubMed, 

Cochrane, Scopus, ResearchGate, and others to find articles on the topic of: “Oral Health in 

HIV patients”. Information was acquired from books, scientific journals, conference 

proceedings, online databases, institutions and organisations, associations and research 

networks, digital repositories, websites of specialised resources. Keywords that were used to 

gather literature were: HIV, human immunodeficiency virus, AIDS, acquired 

immunodeficiency virus, oral health, oral manifestations, oral lesions, quality of life, 

antiretroviral therapy. These keywords were used alone and combined with adding in “or” and 

“and”. 

Data gathered in this study included that concerning HIV, oral health in relation to HIV, 

dentistry and HIV, oral health needs and priorities, utilisation of treatment programs, quality 

of life, and HIV as a global issue. The search strategy was then executed by using numerous 

search operators, reviewing the results, and then proceeding to refine the search if necessary. 

The identification of records was first documented through the primary database search, 

using Medline, and additional records identified using PubMed, Cochrane, Scopus, 

ResearchGate, and Wiley. Thereafter, an assessment of records was carried out, screening, in 

which the removal of duplicates was accounted for the record were screened. Subsequently, in 

accordance with the eligibility of the records, full-text articles were screened and assessed.  

 In total 78 sources were collected, after screening and assessment, 54 sources were 

used. The Vancouver citation of style was followed in the typesetting of this work.  
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4. DISCUSSION 

4.1. HIV Strains and Types  

The last century has brought on 2 distinct types of the HIV virus, HIV-1 and HIV-2. 

The more predominant strain, HIV-1 accounts for 95% of all infections worldwide, and HIV-

2,  less infectious but more commonly found in western Africa with growing popularity in 

India, still relatively uncommon and advances gradually in comparison to HIV-1 (16,21). HIV 

virus constantly at any point in time possess the capability to mutate and modify with time, 

some strains turn out to multiply faster and become more infectious, being more easily passed 

on from individual to individual, which sometimes results in cases in which certain ART are 

not functioning as required (3,16).  

 

4.2. Modes of Transmission 

Modes of transmission are shared between the two virus types. HIV both type 1 and 

type 2 can be transmitted through certain body fluids from an infected individual, e.g. blood, 

semen, rectal and vaginal fluids, and breast milk. Once these fluids come into contact with the 

bloodstream, mucous membrane, or damaged tissues, there is a high risk of the infection 

entering your body (16,21). 

HIV transmission can occur by unprotected oral sex and sexual intercourse with an 

infected individual, blood transfusions or contaminates tissue transplantation, needle/syringe 

sharing, and also by the use of surgical equipment that may be contaminated (22). Perinatal 

transmission or mother-to-child transmission can also mean that HIV can be transmitted 

between a mother and her baby during pregnancy, childbirth or breastfeeding (22). 



 8 

4.3. Pathophysiology  

The life cycle of HIV consists of six stages: 1) binding and entry in the host cell, 2) 

reverse transcription, 3) integration in the cellular genome, 4) replication, 5) budding and 6) 

maturation with all the necessary components to infect other cells. Once the virus targets a cell, 

becoming a host cell, HIV uses them to manufacture numerous replicas, which there forward 

causes the cells containing HIV to have a decreased lifecycle. Consequently, HIV manages to 

constantly modify as it uses different host cells and continues to reproduce itself (3). Due to 

the mutations and range of genetic diversity during replication, this produces complications in 

an individual’s immunodeficiency status (23). 

 

4.4. Immunodeficiency - Effects on the Immune System  

The immune system works by shielding our body by identifying and responding to 

antigens on bacteria, viruses, and fungi. Any compound that triggers a state of susceptibility 

and immune reactivity is referred to as an antigen. An immune response is initiated when 

antigens associate with cells of the immune system and antibodies. The course of action 

instigates the elimination of the antigen, which allows the individual to be rid of infections. In 

those cases where the HIV infection weakens and destroys one’s immune system, individuals 

are labelled as immunodeficient as the body is vulnerable to infections (24).  According to the 

Office of AIDS Research (OAR), immunodeficiency is referred to as the “inability to produce 

an adequate immune response because of an insufficiency or absence of antibodies, immune 

cells, or both” (25). 

In situations where the HIV infection goes undetected and patients are at an advanced 

clinical stage or when ART treatment therapy is not available, patients transition from having 

an infection to the occurrence of a disease. The acquired immunodeficiency syndrome (AIDS) 
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is a lethal disease caused by the HIV infection that breaks down the body’s immune system, 

leaving a person vulnerable to even more opportunistic diseases, neurological abnormalities, 

or rare malignancies that could all be life-threatening. The first case of AIDS was documented 

among homosexual men by the Center for Disease & Control (CDC) in 1981 (26). 

Dentists can associate signs and symptoms of certain clinical stages of HIV; from this 

it can be comprehended the importance of regular dental check-ups in areas with a high 

incidence of HIV infections. (19,27). Poul Erik Petersen, the chief of the oral health programme 

at WHO headquarters, stated in the journal of Community Dentistry and Oral Epidemiology, 

guest editorial section, the importance of check-ups by trained health professionals, those that 

can thoroughly review the oral cavity and general health of the patient correctly and detect oral 

pathologies (15). Additionally, oral manifestations are diagnostic indicators of the HIV 

infection with a prognostic value of the HIV infection progression (28). 

 

4.5. Clinical categories of HIV Infection 

The development of the HIV infection and its pathogenesis is fundamentally assessed 

by the measurement of an individual’s percentage of CD4+ cells. The decrease in the number 

of the CD4+ T lymphocyte cells indicates the progressive depletion of the CD4+, which reveals 

the severity of the HIV-associated immunodeficiency, which in turn can be used as an 

indication of the survival, prognosis, and development of the disease exclusive of ART 

treatment. This measurement can be applied to both adults and children, signifying the 

functioning of their immune systems. Clinical stage measurements are beneficial and used as 

a standard indicator of the virulency of the HIV infection when patients are initially diagnosed, 

starting ART treatment or throughout that treatment, and during follow-up sessions (17,19,20). 
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In 2007, World Health Organization published the “WHO Case Definitions Of HIV For 

Surveillance And Revised Clinical Staging And Immunological Classification Of HIV-Related 

Disease In Adults And Children” to help control the HIV infection incidence, prevalence, and 

treatment burden. This classification also assisted in the preparation of adequate community-

based public health interventions. The usage of this reviewed clinical staging and 

immunological classification of HIV is intended to facilitate the management of HIV clinically, 

particularly in areas of the globe where clinics have limited laboratory resources (3,19,20). 

The developed clinical staging of HIV/AIDS for adults and adolescents with confirmed 

HIV infection consists of 5 stages. The first staging refers to the primary HIV infection which 

can surface as either asymptomatic or it can also present with certain features that are associated 

with different severities of an acute retroviral syndrome. This acute primary infection indicates 

the period in which HIV is exposed into your body and the patient becomes HIV-seropositive. 

It is at this moment that an individual’s viral load soars, increasing the infectiousness and 

damaging one’s immune system. The particular reason for this circumstance is the increased 

number of cell copies produced from host cells.  

The primary infection usually presents itself 2-4 weeks post-exposure as an acute 

feverish illness, which can be recognised in infants, children, and adults. Some other post-

exposure presentations associated with the acute fever primary infection can be, 

lymphadenopathy, pharyngitis, maculopapular rash, urogenital ulcers, and 

meningoencephalitis (19). These signs and symptoms are categorised under acute retroviral 

syndrome, which newly infected adults may experience. In some individuals, a decrease in 

CD4+ cell count can occur during the post-exposure phase. At this stage, the CD4+ cells located 

in the thymus and lymph nodes are targeted, which in turn reduces the production rate of the 
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T- lymphocytes, which instigates the possible development of opportunistic infections as the 

patient becomes immunodeficient.  

Clinical stage 1 consists of asymptomatic signs and presentation of persistent 

generalised lymphadenopathy. From clinical stage 2-4, many oral signs can be uncovered. 

Individuals in clinical stage 2 of the HIV infection can exhibit minor signs and symptoms, 

which can lead to the development of herpes zoster, angular cheilitis, and recurrent oral 

ulcerations. Clinical stage 3 entails advanced signs and symptoms of the infection as the viral 

load of HIV- seropositive patients progresses to increase and the CD4+ progresses to decrease. 

It is at this stage when acute necrotising ulcerative stomatitis, gingivitis, or periodontitis, oral 

candidiasis, oral hairy leukoplakia, and other opportunistic infections develop. Clinical stage 4 

individuals are severely immunodeficient, which entails the continuous development of new 

opportunistic infections. With a clinical examination, orolabial chronic herpes simplex 

infection(more than one month’s duration), oesophageal candidiasis, and Kaposi’s sarcoma can 

be present (16,19). 

Within a number of classification systems, many oral lesions will be a determining 

clinical criterion, in fact, the manifestation of oral lesions as the HIV infection progresses, is a 

prevalent symptom.  At present, there are two leading classifications of oral lesions that are 

associated with HIV. One of the HIV associated oral lesion classifications is primarily centred 

around the aetiology, which classify all lesions under bacterial, viral or fungal infections; the 

second classification is based on strength of association (12,16,29). 

As the prevalence of HIV infection spread, clinicians commenced to take note of certain 

lesions that were far more closely correlated with HIV. They began to account for lesions that 

appeared to indicate the start of HIV-induced immunosuppression, afterwards they proceeded 

to use certain appearances of oral lesions to further predict the progression of HIV infection to 
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AIDs and at what time to start antiretroviral therapy. The 1993 assembly brought together an 

agreement of the new classification of oral lesions of HIV infection, which to this day is the 

universally used classification system for oral manifestations of HIV (9,15). 1993 European 

Economic Community (ECC) Clearinghouse on Oral Problems Related to HIV Infection and 

WHO Collaborating Centre on Oral Manifestations of the Immunodeficiency Virus classified 

oral manifestations into 3 categories: lesions most commonly associated with HIV infection, 

lesions less commonly associated with HIV infection, and lesions associated with HIV 

infection (8,12). 

 

Table 1: Oral manifestations associated with HIV infection according to the level of association 

(9,12,15). 

CATEGORY 1 CATEGORY 2 CATEGORY 3 

Lesions Strongly Associated 

With HIV Infection 

Lesions Less Commonly 

Associated With HIV 

Infection 

Lesion Associated With 

HIV Infection 

1) Oral Candidiasis  

a) Erythematous  

b) Pseudo-membranous 

2) Oral Hairy leukoplakia  

3) Kaposi’s sarcoma 

4) Non Hodgkin’s 

lymphoma 

5) Periodontal disease 

1) Melanotic 

hyperpigmentation 

2) Necrotizing (ulcerative) 

stomatitis 

3) Salivary gland disease  

a) Dry mouth due to 

decreased salivary 

flow rate  

1) Bacterial infections 

a) Actinomyces Israel 

b) Escherichia coli 

c) Klebsiella 

pneumoniae 

2) Catscratch disease 

3) Drug reactions 

a) ulcerative  

b) Erythema multiforme 



 13 

a) Linear gingival 

erythema 

b) Necrotizing 

(ulcerative) 

gingivitis 

c) Necrotizing 

(ulcerative) 

periodontitis  

 

b) Unilateral or bilateral 

swelling of the major 

salivary glands  

4) Thrombocytopenic 

purpura 

5) Ulceration NOS (not 

otherwise specified)  

6) Viral infections 

a) Herpes simplex virus 

b) Human 

papillomavirus 

(wartlike lesions) 

i) Condyloma 

acuminatum 

ii) Focal epithelial 

hyperplasia 

iii) Verruca vulgaris 

c) Varicella zoster virus 

d) Herpes zoster 

Varicella  

7) Bacterial infections 

a) Mycobacterium 

aviumintracellulare 

c) lichenoid 

d) toxic epidermolysis 

4) Epithelioid (bacillary) 

angiomatosis 

5) Fungal infection other 

than candidiasis  

a) Cryptococcus 

neoformans 

b) Geotrichum 

candidum 

c) Histoplasma 

capsulatum  

d) Mucoraceae 

(mucormycosis/ 

zygomycosis)  

e) Aspergillus flavus 

f) Recurrent aphthous 

stomatitis  

6) Viral infections  

a) Cytomegalovirus 

b) Molluscum 

contagiosum  

7) Neurologic disturbances  

a) Facial palsy  
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b) Mycobacterium 

tuberculosis  

b) Trigeminal neuralgia  

 

4.6. Oral Lesions Associated To Human Immunodeficiency Virus 

Oral candidiasis is the most common fungal infection and oral lesion associated to 

HIV infection. The primary etiological factor of oral candidiasis is Candida albicans, the most 

common fungal pathogen involved in the appearance of oral candidiasis in HIV patients (29–

31). The occurrence of oral candidiasis has been linked to the development of HIV to AIDS 

and is used as a clinical indicator to outline the severity of the HIV infection at that point. In 

one study, 90% of HIV-seropositive patients with low CD4+ cell count, presented with oral 

candidiasis before starting ART (29). It is typically associated with a diminishing CD4+ cell 

count and an increased HIV viral load. The occurrence of oral candidiasis in HIV-positive 

patients who had underlying health problems, patients with a prosthesis, diabetes, asthmatic 

patients who use steroid inhalers, tobacco users, and patients on long-term antibiotic treatment, 

increased even more (6). Oral candidiasis presents itself in multiple forms, the two most 

common clinical forms associated with HIV are pseudo-membranous followed by 

erythematous. Pseudo-membranous candidiasis clinically appears as a creamy yogurt-like 

textured white plaque that is either recurring or persistent. It is raised and can be present in 

several sites in the oral cavity, buccal mucosa, oropharynx, tongue, palate, and lips (32). 

Erythematous candidiasis can be located on the tongue’s dorsal surface, hard palate, soft palate, 

and oropharynx. It consists of atrophic red patches that are flat, which produce symptoms that 

may cause patients to complain of burning in the oral cavity whilst consuming liquids or solids 

that may be acidic, salty, spicy (29). In HIV clinical stage 4, oesophageal candidiasis can cause 
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difficulty in swallowing and retrosternal pain (30). The development of a multivalent vaccine 

that targets Candida Albicans is in the talks of production in potential research agendas (33,34). 

 

Fig 1. Pseudo-membranous Candidiasis in HIV-infected male (29). 

 

 

Fig 2. Erythematous Candidiasis in HIV-infected male (29). 

 

Oral Hairy Leukoplakia clinically presents several fine, white, vertical small linear 

lesions that may be corrugated on the lateral borders of the tongue. Depending on the severity 

it can either present bilaterally or unilaterally on the tongue (19,31). This lesion is 

asymptomatic and, contrasting to oral candidiasis, a pathognomonic feature of this lesion is 

that it is nonremovable and cannot be scraped or wiped off with a gauze (30). It is classified as 



 16 

a viral infection instigated by the Epstein-Barr virus (12). It can be observed in 

immunodeficient patients and it is a prevalent lesion that indicates the decline of the CD4+ cell 

count, the increase of the HIV viral load, and the deterioration of the patient’s clinical condition 

(35). As this lesion is asymptomatic and does not cause discomfort to the patient, it seldomly 

requires treatment. Treatment is indicated when the patient requests it due to aesthetic concerns 

(16,30,31). Similar to oral candidiasis, this lesion can be diagnosed through clinical 

examination and it is an indicator of the progression of the HIV infection to AIDs (6,29). 

 

Fig 3. Oral hairy leukoplakia in HIV- infected patient (35). 

 

Necrotising ulcerative gingivitis and periodontitis are both opportunistic oral 

pathologies that are associated with immunodeficient patients. A direct relationship between 

HIV viral load and the severity of periodontal diseases is observable (36). Patients with 

increased HIV viral loads present with advanced stages of periodontal destruction. Patients 

endure severe pain due to ulcerations present in the papilla of the gingiva, which can cause 

episodes of spontaneous bleeding, tooth loss, halitosis, bone loss, and soft tissue loss. With 

necrotising ulcerative gingivitis patients will complain of gingival bleeding and pain whilst 

masticating. On the other hand, necrotising ulcerative periodontitis consists of a more 

aggressive process in which the rapid destruction of periodontal tissue occurs. Necrosis of 
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gingival tissues, loss of periodontal ligament, loss of alveolar bone, soft tissue necrosis, and 

interproximal bone loss all characterise necrotising ulcerative periodontitis (30). In some 

situations, necrotising ulcerative periodontitis leads to bone exposure with hollow defects 

leading to sequestration of alveolar bone (29). Regular examination of HIV patients with 

periodontal destruction is recommended due to the rapid progression of this disease in order to 

assist in timely detection and provide specific treatment management (37).  

 

Fig 4. Necrotising ulcerative gingivitis in HIV- infected patient (35). 

 

Fig 5. Necrotising ulcerative periodontitis in HIV-infected female (29). 

 

HIV- related salivary gland diseases clinically present an enlargement of the salivary 

glands, notably the parotid glands, either unilaterally or bilaterally, and as a result, decreases 
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the flow of saliva. This enlargement is due to the increase in lymphocytic infiltration by CD8+ 

lymphocytic cells. Patients experience sensations of dry mouth due to the reduced salivary flow 

causing xerostomia (35). 

 

Fig 6. Parotid gland enlargement in HIV-infected male (38). 

 

Xerostomia is reported to be a common symptom in HIV-seropositive patients, 

sometimes secondary to salivary gland diseases or an adverse effect of ART treatment. In 

dental clinics, patients on antidepressants and anxiolytic therapy also present with discomfort 

caused by xerostomia. Patients need to be advised of proper oral health care to decrease 

discomfort, gingival inflammation and decrease the risk of caries, as they are at high risk of 

cervical and root caries (30,35,36). 
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 Fig 7. Extensive caries lesions due to xerostomia and drug abuse in HIV-infected 

male(29). 

 

Kaposi Sarcoma, an opportunistic infection, is known to be the most common HIV-

associated malignant lesion found in the oral cavity caused by the human herpes virus-8 (HHV-

8) and can be referred to as Kaposi sarcoma-associated herpesvirus (6,39) A neoplastic 

hyperproliferation occurs due to the HHV-8 infection triggering the endothelial cells. Clinically 

it appears in the mouth, palate, gingiva, or oropharynx. Early Kaposi sarcoma lesions are pink 

or violet and flat, as the lesion advances it grows in size and multiplies developing into nodules 

or plaques (24,29–31). Unlike many other oral manifestations associated with HIV infection 

where the prevalence of the respective oral manifestations has decreased over the past decades, 

the prevalence of Kaposi Sarcoma has increased with time.  

 

Fig 8. Kaposi sarcoma in HIV- infected patient (35). 

 

Non-Hodgkin Lymphoma, a neoplastic tumour, is the second most common 

HIV/associated malignant lesion found in the oral cavity. It clinically presents as a rapid 

ulcerated growth that is characterised by a red to purple, limited swollen lesion that is located 

in the gingiva, palate, and alveolar mucosa (16,29,30). 
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Fig 9. Non-Hodgkin lymphoma in HIV- infected patient (12). 

 

Human Papillomavirus Virus (HPV) infection can cause focal epithelial and 

connective tissue hyperplasia, resulting in the formation of oral condylomas (29). The 

introduction of highly active antiretroviral therapy treatment has increased the prevalence of 

HPV infection and has had a more important significance due to the risk of developing oral 

squamous cell carcinoma (35). Clinically oral warts due to HPV follow a cauliflower shape 

morphology, commonly one the upper and lower lip, lingual frenulum, dorsum of the tongue, 

and corners of the lips (24,40). 

 

Fig 10. Oral Wart in HIV-infected female (29). 
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4.7. Anti Retroviral Therapy 

ART is the treatment of choice for patients that are HIV-seropositive. Treatment on 

highly active antiretroviral therapy (HAART) triggers an increase in the CD4+ lymphocyte cell 

count and a decrease in the viral load of HIV which in turn decreases the complications and 

risk of death in HIV-seropositive patients. The introduction of HAART has decreased mortality 

and morbidity probabilities, allowing HIV individuals experience a healthier and productive 

life (11). HAART therapy consists of a vast combination of several drugs. They are combined 

to achieve a halt in the viral replication of HIV and increase the immune function of the patient. 

The general prevalence of oral complications has been shown to decrease amongst patients on 

HAART (36,41).  

The occurrence of oral candidiasis was shown to decrease and have a generally a lower 

prevalence in HIV-seropositive patients on HAART as treatment inhibits one of the candida 

proteases. The reasoning behind this decrease is suspected possibly by the fact that oral 

candidiasis is normally present in individuals that had underlying health problems (32). The 

prevalence of periodontal disease among HIV-seropositive patients on HAART was reported 

to be low (8,31).  

Benign HPV-associated oral neoplastic lesions and salivary gland disease were found 

to increase in patients that were on HAART therapy. The presence of oral warts was linked to 

the decrease in HIV viral loads which is linked to a symptom of immune reconstitution 

syndrome which was interconnected to the improved immune responses (42,43). Long-term 

HAART treatment produced a greater risk of developing cervical caries. This was linked to 

salivary flow levels and the presence of dry mouth and xerostomia due to salivary gland 

diseases. In HIV-infected patients on HAART, a decrease in salivary flow was detected in both 

unstimulated and stimulated salivary flow rates, which resulted in an essential factor that 
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played a role in increased caries risk in comparison to patients that were not on HAART 

(28,31,36). 

Approximately 46% of HIV-seropositive patients suffer from orofacial pain located in 

the head and neck (30). Oral dryness caused by the reduction in salivary levels which in turn 

increased orofacial pain was present but had shown individuals on HAART reported a lesser 

risk of developing orofacial pain. Nevertheless, oral discomfort and oral symptoms had a 

substantial influence on the health-associated quality of life on many HIV-seropositive 

individuals (36). 

 

4.8. Quality Of Life 

The influence that oral health has on the general health and quality of life of HIV-

infected individuals is substantial. This is due to the direct relationship between the presence 

of oral lesions affecting mental and physical health. Furthermore, it has effects on patient’s 

socio-cultural relationships and financial aspects of life (18,44). Oral manifestation associated 

with HIV and HAART treatment may cause many challenges and most importantly cause pain 

and discomfort (8). 

Pain is a subjective perception, that alters one’s current nervous system response, 

thoughts, and emotions (45–47).  Chronic pain in HIV is interrelated to psychological factors, 

familial and social attitudes, life stressors, cultural and spiritual factors (24). Lesions may 

produce pain, altering facial aesthetics and causing dysarthria, dysgeusia, and dysphagia (24).  

Dysphagia can potentially cause issues related to weight loss, and malnourishment which in 

consequence results in a rapid clinical decline (46). Salivary flow levels have a crucial function 

in the oral health and the systemic health of patients, the deficiency in salivary flow impacts 

the health-associated quality of life (36).  
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Diagnosis at a relatively early stage, the appropriate treatment, and interventions in 

improving mental and physical health, will increase the health-associated quality of life 

(8,30,36). The oral health care professionals take on an essential function in improving and 

upholding the health-associated quality of life, providing assistance in reducing pain and 

discomfort to HIV-seropositive individuals (36). 

 

4.9. Human Immunodeficiency Virus: A Global Issue 

From UNAIDS 2019 global and regional data, the number of people living with HIV 

is around 37.9 million, and 20% of that figure covers individuals that are unaware they have 

HIV (4,48). The acknowledgement of the advantages that ART treatment provides is 

extensively recognised however it is still not globally accessible to all HIV-seropositive 

patients that need it, out of the 37.9 million living with HIV, access to ART is merely provided 

to 25.4 million (4,10,44,49). 

For 40 years, HIV-related oral health conferences have been steered to understand the 

influence HIV has on oral tissues, advance and improve stands of HIV-patient care and 

outcomes. During Sixty-Ninth World Health Assembly, the WHO responded by endorsing a 

new “Global health sector strategy on HIV for 2016-2021” which stated that their main public 

health aim with HIV was “preventing (the) disease, promoting health, and prolonging life 

among the population as a whole” (1).  

Testing is also perceived to be an immense issue with only 81% of individuals aware 

they are HIV-positive, the remaining 19% are unaware that the virus is in their system (48). 

Potential to implement rapid HIV testing widescale in dental clinics but more evidence needed 

(44). 
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The 2016 Political Declaration by United Nations General Assembly on Ending AIDS, 

which has taken 39 million people’s lives, put in place the 90-90-90 targets. These targets had 

the objective to ensure by the year 2020 that 30 million people will be on ART, 90% of all HIV 

living individuals are aware of their HIV status, 90% of those diagnosed secure continuous 

ART, and finally that 90% of individuals on ART obtain undetectable levels of HIV, ensuring 

viral suppression. The impact of the severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2), took a stark toll on the distribution of ART amongst communities resulting in HIV-

AIDS-related deaths. In some parts of the world, a decrease of 20% of ART distribution was 

accounted for, some individuals not having sufficient stock of ART medication for more than 

a 60-day lockdown, and some forgoing their medication to be able to afford food (48). 

The relationship between HIV and stigma has also allowed clinicians, health personnel 

from the dental profession, and society to have healthy discussions in order to reduce stigma 

in the dental health care setting (18,44). Nevertheless, for nearly 4 decades, discrimination and 

stigma are still noticeable obstacles present in health care settings, even despite numerous 

studies (50).  

The national health care systems and access to dental treatment, dictate the 

development state of countries which overall play a role in the prevalence of oral 

manifestations (32). A variation in the prevalence of oral manifestations associated with HIV 

is evident when looking at the status of a nation’s development (51). On top of all of this, the 

distribution of ART is imperative in investigating the prevalence of oral manifestations over 

the past decades. Examining all these factors, the injustice in global health is comprehended, 

as many countries in the developing world, still suffer the challenges of HIV and its oral 

manifestations (32,52). 
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The highest prevalence of HIV infection is found in sub-Saharan Africa, with 20.7 

million people, over half of the total number of people living with HIV (4). All sectors are 

affected, the most evident impact can be seen in the health sector, but this epidemic has also 

decreased the accessibility of education and threatened the security of food along with many 

other issues. The past decades have allowed HIV/AIDS to aggravate poverty (53). 

With the appearance of SARS-CoV-2, there have been a few studies in regard to the 

interplay between SARS-CoV-2 and HIV. The disruption of health care services, economies, 

and the health of individuals living with HIV have been threatened. Issues have been raised in 

relation to whether the goals set by WHO and UNAIDS are achievable due to the collision of 

these two pandemics that affect society globally (48,54). 
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5. CONCLUSION 

Analysing the HIV epidemic from a global, dental-medical, and socioeconomic aspect 

has shown how intricately convoluted the HIV crisis still is to this day. HIV directly affects an 

individual’s oral health condition to several extents. Various oral manifestations are strongly 

associated with HIV and can be seen as diagnostic and prognostic indicators. Oral health is 

perceived as an integral part of an individual’s general health, an indispensable constituent of 

quality of life, from the eyes of WHO.  Oral manifestations associated with HIV are reflected 

to be an imperative obstacle in improving the general health of HIV patients. It has been 

deduced that a vital role is performed by dental healthcare professionals, in identifying oral 

manifestations at an early stage and ultimately preventing new infections. With appropriate 

treatment of oral manifestation associated with HIV, dental professionals can aid in alleviating 

the pain and in turn improving the quality of life. The key lies in early diagnosis and recognition 

of the disease inside the mouth, and this further highlights the role of dentists.  

Oral manifestations can also be a marker for starting ART therapy and additionally they 

can play a role in making sure patients seek help and treatment due to pain, discomfort, and 

aesthetic issues that may arise. The influence that HIV has had on oral health conditions is 

nevertheless present to this day, and with the adequate provision of ART therapy, oral health 

conditions have improved and changed. The emergence of ART has resulted in improved 

immune systems, thereby decreasing the presence of opportunistic infections.   

From a socio-economic perspective, the world is still lacking the full potential of 

progress due to the limitations in the access of ART present in developing countries. An 

inevitable necessity demanding urgent improvements in the oral health care systems in which 

countries who are resource-limited, ART limited, and have limitations in the accessibility to 

health care still continue carrying the burden of oral manifestations due to HIV. This poses a 
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gap in the affordability of ART, the only source of effective treatment. In certain nations, 

mainly in the developing world, the affordability and oral health services provided are usually 

poor due to the lack of oral health staff. HIV only affecting the body and the physical condition 

of a patient gives a false impression as the true effects of the disease also affect the mental and 

social properties. ART has affected many financial aspects of many lives. Nations with 

communities that still have high rates of HIV/AIDS still deal with the consequences to this 

day.  

Many global oral health organisations have contributed momentously and unceasingly 

during the past four decades. The commendation of continuous collaborative work from dental 

professionals from all corners of the world should be highlighted. As the World Workshops of 

Oral Health and Disease in HIV/AIDS, WHO and UNAIDS, place more emphasis on the oral 

cavity as a primary indicator for overall health. Oral manifestations associated with HIV should 

therefore be known by dentists and patients in order to better the diagnosis and prevention of 

further complications that HIV may produce. 
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6. RESPONSIBILITY 

This in-depth examination on “Oral Health in HIV” entails the impact oral health-related 

conditions have had on individuals and societies that face HIV directly. In regard to HIV, the 

globe’s social responsibility acts within environmental sustainability and social sustainability. 

The distribution of ART is essential to decrease chances of mortality considering it increases 

the quality of life. This is an issue that still needs to be tackled due to barriers geographically 

causing transportation issues that may be important determinants in the distribution of ART. 

Healthcare professionals should continue to decrease the stigma and break the barriers present 

behind treating HIV patients. As dentists, a crucial role in decreasing the spread of HIV 

infection by early diagnosis and the correct education in knowing how to treat HIV-

seropositive patients, which must be introduced from the beginning stages at university.  
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8. ANNEXES 

The front page of all sources used are listed below in alphabetical order according to 

the title.  








































































































































