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ABSTRACT 

Background:  From its origin in the 80´s of XX century, HIV positive and AIDS patients could 

develop many different oral pathologies (predominantly infectious and neoplastic) depending 

on its level of immunosuppression. Highly Active AntiRetroviral Therapy (HAART) is the goal 

standard therapy in the XXI century in HIV infected patients to modify patient´s level of 

immunity and consequently prevalence of oral manifestation.    

 

Objectives: Review of oral manifestations of patients infected with HIV and treated with 

HAART. Furthermore, comparing oral pathologies present in patients on long-term HAART 

against those without HAART.   

 

Methodology:  Bibliographic search of published articles from scientific journals and academic 

literature from PubMed, Google scholar, Nature and JSTOR.  Articles selected were evaluated 

based on their relevance and year published, articles prior 2010 were excluded. MeSH 

keywords were used in the bibliographic search: Human Immunodeficiency Virus (HIV), 

Acquired Immunodeficiency Syndrome (AIDS), Opportunistic infection, Antiretroviral Therapy 

Highly Active mouth; oral cavity, oral Kaposi’s sarcoma, oral cancer, oral candidiasis, oral 

infections. 25 references were included. 

 

Discussion:  Patients’ prior HAART treatment typically present more frequently with oral 

candidiasis (OC), Kaposi´s sarcoma (KS), oral hairy leukoplakia and periodontal disease. 

Whereas the prevalence of these pathologies tends to be reduced in patients with chronic 

HAART. Other or new oral pathologies can appear as side effect of HAART treatment, such as 

oral hyperpigmentation or bruxism.  
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Conclusions:  Comparing before and after HAART appearance, there has been an important 

decrease of many of the typical oral manifestation diagnosis for AIDS as an increase of CD4 

lymphocytes and a decrease of level of immunodeficiency.  
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RESUMEN 

Introducción: Desde su origen en los años 80 del siglo XX, los pacientes VIH positivos y sida 

pueden desarrollar muchas patologías bucales diferentes (predominantemente infecciosas y 

neoplásicas) en función de su nivel de inmunosupresión. La Terapia Antirretroviral Altamente 

Activa (TARGA) es el objetivo de la terapia estándar en el siglo XXI en pacientes infectados por 

VIH para modificar el nivel de inmunidad del paciente y consecuentemente la prevalencia de 

la manifestación oral. 

 

Objetivos: Revisión de la literatura de las manifestaciones orales de pacientes infectados por 

el VIH y tratados con TARGA. Además, comparar patologías bucales presentes en pacientes en 

TARGA crónica con aquellos sin TARGA. 

 

Material y métodos: Búsqueda bibliográfica de artículos publicados en revistas científicas y 

literatura académica de PubMed, Google Scholar, Nature y JSTOR. Los artículos seleccionados 

fueron evaluados en función de su relevancia y año de publicación, se excluyeron los artículos 

anteriores a 2010. En la búsqueda bibliográfica se utilizaron palabras clave MeSH: Virus de 

Inmunodeficiencia Humana (VIH), Síndrome de Inmunodeficiencia Adquirida (SIDA), Infección 

Oportunista, Terapia Antirretroviral Boca Altamente Activa; cavidad bucal, sarcoma de Kaposi 

bucal, cáncer bucal, candidiasis bucal, infecciones bucales. Se incluyeron 25 referencias. 

 

Discusión: El tratamiento previo con TARGA de los pacientes suele presentarse con mayor 

frecuencia con candidiasis oral (OC), sarcoma de Kaposi (SK), leucoplasia vellosa oral y 

enfermedad periodontal. Considerando que la prevalencia de estas patologías tiende a 

reducirse en pacientes con TARGA crónica. Pueden aparecer otras patologías orales nuevas 

como efecto secundario del tratamiento TARGA, como la hiperpigmentación oral o el 

bruxismo. 

 



6 

 

Conclusiones: Al comparar antes y después de la aparición de TARGA, ha habido una 

disminución importante de muchos de los diagnósticos de manifestaciones orales típicas del 

SIDA como un aumento de linfocitos CD4 y una disminución del nivel de inmunodeficiencia. 
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1.Introduction 

1.1 HIV infection and AIDS 

The human immunodeficiency virus (HIV) negatively affects the immune system, by 

identifying and destroying CD4+ T cells, which if left untreated can result in acquired 

immunodeficiency syndrome (AIDS). Immunodeficiency refers to the systemic immune 

response of an individual; primary immunodeficiencies are hereditary and secondary 

immunodeficiencies related to other systemic disorders, such as HIV infection, or 

immunosuppressive treatment. AIDS is defined when an individual has a CD4 cell count below 

200 cells/mm3, indicating that the immune system is compromised and leaving the patient 

susceptible to opportunistic infections. Two types of HIV can cause AIDS, HIV-1 and HIV-2, with 

HIV-1 causing more infections. Clinically, infections caused by HIV-1 leads to a faster 

progression to AIDS, when compared with HIV-2. Epidemiologically, HIV-1 is detected 

worldwide, whereas HIV-2 is mostly found in Western regions of Africa and areas in Europe 

with socioeconomic links to these regions. The difference between the two types of virus is 

related to difference in infectiousness. HIV infection is a process where HIV binds to CD4+ T 

cells and coreceptors CCR5 or CXCR4 on the host cell, thus permitting entry of the virus and 

infecting the host cell. AIDS is a symptomatic stage of HIV infection in the late phase, where 

the infected individual may suffer from opportunistic infections and have a CD4+ T count less 

than 200 cells/mm3.(1) 

HIV is currently a significant public health issue, resulting in deaths of over 33 million 

to date. The current data available indicates that 38 million people globally have HIV/AIDS, in 

2019. Over two thirds of the population in this estimate live in the African region. Currently 
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there is no cure, though 25.4 million people with HIV were able to access antiretroviral therapy 

(ART) globally, this number has tripled since 2010. Those who adhere to the prescribed 

medication can maintain an undetectable viral load and consequently able to live longer and 

healthier lives. Thanks to advances in treatment options there has been a 23% decline in new 

HIV infections since 2010, there were approximately 1.7 million HIV infections in 2019.  

In 2016, the United Nations General Assembly’s Political Declaration on Ending AIDS 

gave countries the 90-90-90 target, to be achieved by 2020. The target was to have 90% HIV 

infected individuals being aware of their HIV positive status, 90% of these people who are 

aware of their HIV status to be undergoing treatment and 90% of people with lowered viral 

loads, keeping these individuals healthy and preventing the spread of the virus. Although these 

targets have not been met in 2020, significant improvements in HIV diagnosis and therapy have 

been made. By the end of 2019, over 80% of individuals living with AIDS knew their HIV status 

and 67% were taking ART. Consequently, the viral load suppression levels of people infected 

with HIV increased by 18% from 2015 to 2019.(2) 

 

 

 

 

 

Fig. 1. HIV testing and treatment cascade, global, 2019.(2) 
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The unprecedented COVID-19 pandemic proved to be an obstacle in meeting the 2020 

targets. There was a disruption of access to highly active antiretroviral therapy (HAART), 

especially in regions with limited access to healthcare, such as sub-Saharan Africa. A few areas 

reported a reduction in medication collection by almost one fifth. This reduction in collecting 

essential treatment, lowers patient’s adherence to treatment. Some people abandoned 

treatment due to a lack of food or not having enough medication during lockdown periods. 

Nonetheless, data reported by some countries to the United Nations between January and 

June 2020 does not suggest a decline in the number of individuals continuing treatment during 

this period.  

The classification of staging of HIV/AIDS proposed by the WHO in 1999 had an emphasis 

on clinical factors. This staging was useful in countries with limited access to laboratory 

assistance, especially in Africa. This classification was revised in 2005, defining four stages of 

the progression of the disease. Oral pathologies, such as angular cheilitis (AC), can be identified 

as early as Stage II (the asymptomatic phase). The pathogenesis of HIV infection begins with 

the primary HIV infection, or acute HIV, occurring 2-4 weeks after exposure to HIV. The process 

of seroconversion begins at this point, where the immune system responds to the infection by 

producing antibodies against HIV. Simultaneously, cytotoxic T lymphocytes count increases. 

Over 65% of cases present mild influenza like symptoms such as fever, sore throat, and 

headache. In the asymptomatic stage, viral replication slows down, and peripheral blood HIV 

levels fall. The CD4 cell count is usually above 500 cells/mm3, though some patients can have 

a cell count lower than 500 cells/mm3. This stage lasts approximately 10 years, up to 20 years, 
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in seropositive HIV patients taking HAART with the objective to maintain viral replication at a 

low level, so the immune system does not deteriorate. In the next phase, there may be a 

persistent generalised adenopathy which can last for at least 3 months, causing swollen nodes 

of >1cm in diameter. Then in the symptomatic stage, there is a sudden decline in the immune 

status and so, the incidence of opportunistic infections increases.(3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Classification of staging of HIV/AIDS proposed by WHO in 1999  (3) 
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1.2 Classification of the oral manifestations of HIV disease 

The presentation of oral lesions can be an early sign of HIV infection, suggesting a 

possible HIV diagnosis if the individual is not aware of their status. 

Originally, oral manifestations associated with HIV infection were classified based on 

aetiology, including fungal, viral, bacterial, neoplastic, or other. In 1991, this classification was 

modified by the collaboration of the EC-Clearinghouse and WHO. Two years later, this 

classification was reviewed, and the oral pathologies associated with HIV/AIDS were 

categorised into three groups; lesions strongly associated with HIV infection, lesions less 

commonly associated with HIV infection and lesions seen in HIV infection.(4) This review was 

to highlight the common oral manifestations of HIV infection which includes oral candidiasis 

(OC), oral hairy leucoplakia (OHL), and Kaposi’s sarcoma (KS). Moreover, this classification was 

updated by the Oral Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome 

Research Alliance (OHARA) whose principal aim was to present definitions of HIV related oral 

pathologies based on clinical cases. The symptoms and duration of the signs and symptoms of 

the patient were included alongside the pre-existing clinical description of oral lesions.(5)  Table 

2 displays a summary of oral pathologies that may be seen in HIV/AIDS patients. 
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Table 2. Adapted from classification by the EC-Clearinghouse on oral problems related to HIV infection and WHO 

collaborating centre on oral manifestations of the immunodeficiency virus. (5) 
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1.2.1. Oral candidiasis (OC) 

As OC is associated with a CD4 count less than 300 cells/mm3, it is frequently seen in 

HIV infected patients before treatment with HAART as these patients tend to be 

immunocompromised. Those that present OC are patients with limited access to 

healthcare, thus unable to access HAART, or patients that commence antiviral therapy 

late. OC is clinically presented as pseudomembranous candidiasis (PC), erythematous 

candidiasis (EC) and angular cheilitis (AC) and Candida albicans is the pathogen most 

associated with OC in HIV patients. These three clinical presentations of OC are 

common oral manifestations of HIV patients treated without HAART. PC is presented 

as an asymptomatic, white, or yellow creamy plaque lesion that can be wiped off and 

leaving an erythematous surface. It can be located on the dorsum of the tongue, palate, 

buccal mucosa, or oropharynx. EC clinically is a symptomatic red, flat, atrophic lesion 

situated on the dorsal surface of the tongue or palate. AC is typically a symptomatic 

erythema with either fissuring or erosion on the labial commissures unilaterally or 

bilaterally and may be seen independent of the presence or absence of either EC or PC. 

There is a relationship between OC and tuberculosis disease, so presentation of OC 

could suggest an increased risk of tuberculosis, potentially leading to an earlier HIV 

diagnosis.(5,6) 
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Fig. 2. Oral candidiasis and its 3 clinical presentations (A) Erythematous 
candidiasis (B) Pseudomembranous candidiasis (C) Angular cheilitis.(5) 

 

(B) 

(A) 

(C) 
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1.2.2 Oral Hairy Leukoplakia (OHL) 

OHL is caused by the Epstein-Barr virus.  It is not commonly seen in immunocompetent 

patients and so tends to affect immunocompromised patients with a CD4 count lower than 

200 cells/mm3. Clinically, it is asymptomatic, white, benign, hyperkeratotic lesion located on 

the lateral surface of the tongue, with possible extension to the dorsal and ventral surfaces, 

either bilateral or unilateral and seen more often in males. The lesion may vary in size and 

either appear as white striations, corrugated or plaques. The lesion cannot be wiped off. 

Incisional biopsy can be performed to identify the typical histopathological characteristics, 

such as epithelial hyperplasia, acanthosis, and hyperkeratosis. OHL indicates HIV infection, and 

the presence of this lesion is used as a criterion for the start of therapy, clinical staging, and 

classification.(6,7) 

 

 

 

Fig. 3. Oral hairy leukoplakia on the lateral surface of the 

tongue.(6) 
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1.2.3 Kaposi´s sarcoma 

 The clinical manifestation of KS varies, lesions may have a slow or aggressive 

progression. KS may involve the skin, oral mucosa, lymph nodes or other internal organs. KS is 

associated with HIV and is caused by the human herpes virus 8 (HHV8). The HHV8 infection 

may trigger the neoplastic hyperproliferation in the palate or gingiva. The lesion presents as a 

red-purple macule, nodule or mass and can vary in size depending on the advancement of the 

malignancy. Initially, a flat red lesion may appear due to an infiltration of B and T lymphocytes, 

monocytes and increased neovascularity. As the lesion progresses, the lesion would appear as 

a plaque with increased intensity of red colour. Lastly, the proliferation of spindle cells leads 

to the nodular phase of KS. There are four variants of KS, based on an epidemiology: Classic 

KS, endemic KS, iatrogenic KS, and AIDS associated KS. Classic KS typically affecting 

Mediterranean and Eastern European adult males and the clinical progression is usually 

indolent, progressing over decades. Endemic KS affects children and adults in Sub Saharan 

Africa and the KS develops somewhat aggressively. Iatrogenic KS is caused by 

immunosuppressive therapy and progression is comparable to endemic KS. AIDS associated KS 

is related to those with HIV and the clinical course of KS is aggressive, survival of these patients 

is improved with HAART.  KS cannot be cured, treatment is symptomatic. Although KS is not a 

typical malignancy seen worldwide, immunosuppression because of HIV infection is associated 

with the progression of KS. (8) 
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Fig. 4. Kaposi´s sarcoma of the right buccal vestibule (8) 

Fig. 5. A) Bilateral, purple tumour located in the palate. B) Local tumefaction in the interproximal papilla 

between lower right incisors.(4) 
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1.2.4 Other oral pathologies 

Other lesions strongly associated with HIV infection include Non-Hodgkin’s lymphoma 

and periodontal disease. Non-Hodgkin’s lymphoma is commonly associated with HIV infection 

and more often seen in patients in advanced stages and with a low CD4 count. It is a rapidly 

enlarging mass, on the palate or gingiva. The prognosis is poor with a survival rate of less than 

1 year. Oral ulcers (OU) of idiopathic, viral, and neoplastic origin have been documented in HIV 

patients. Types of OU commonly seen are recurrent aphthous ulcers, necrotising ulcerative 

stomatitis or ulcers due to herpes simplex.(9)  

 

 

 

 

Fig. 6. Tumefaction in palate on left side with 

displacement of maxillary left molar, biopsy 

confirms non-Hodgkin’s lymphoma.(4) 

Fig. 7. Aphthous ulcer on the lateral border of 

the tongue (9) 
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 Periodontal diseases (PD) can be seen in HIV infected patients, including linear gingival 

erythema and necrotising periodontal disease. Linear gingival erythema is a nonplaque 

induced gingivitis which is seen clinically as an erythematous band across the marginal gingiva 

and erythema of the attached gingiva. Necrotising PD can be subclassified to necrotising 

ulcerative gingivitis (NUG) or necrotising ulcerative periodontitis (NUP), depending on the 

progression of the disease. NUG is an acute and painful inflammation of the gingiva with 

destruction of the soft tissue, fast onset. NUP is a periodontal lesion with deep and generalised 

osseous pain, erythema with possible spontaneous bleeding, with progressive destruction of 

the periodontium, necrosis of soft tissue, possibly leading to the loss of the entire alveolar 

process and halitosis is present in these patients. The periodontal microflora is the same as 

seen in healthy patients, therefore the lesion is a result of the weakened immune response in 

HIV infected individuals. A low CD4 count is observed in these patients. With the introduction 

of HAART, the incidence of PD such as necrotising periodontal disease has reduced.(9,10)  

 

 

 

 

Fig. 7. Linear gingival erythema (5) 

 

Fig. 8. Necrotising ulcerative disease (5) 
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1.3 History of HIV antiretroviral treatment 

In 1981, the Centre for Disease Control (CDC) in the United States of America (USA) 

published an article describing five cases of seemingly healthy young homosexual males in Los 

Angeles, USA suffering from an uncommon lung infection Pneumocystis carinii pneumonia 

(PCP), currently referred to as Pneumocystis Jirovecii Pneumonia. PCP typically affects 

immunocompromised individuals, such as HIV infected patients. It is a respiratory infection 

where the patient presents with symptoms corresponding to pneumonia such as cough, fever, 

and dyspnea. Nonetheless, with the introduction of HAART, the incidence of PCP has reduced 

significantly. In the same year, cases of KS were being diagnosed in the USA, along with 

increasing number of PCP cases. In this year, 337 cases of immunodeficiency were diagnosed 

with 4.75% of these cases were children below 13 years of age. By the end of the year 38.58% 

of these individuals died. In 1983, the retrovirus HIV was identified as the aetiology.  

In 1987, the first HIV medicine, zidovudine, was approved for use. Utilising 

antiretroviral therapy (ARV) as treatment for patients with HIV infection was a major 

advancement in the medical field. In the first 10 years of ARV use, they were able to decrease 

viral load and increase CD4+ T cell numbers and prolong survival in the short term. Yet, flaws 

of these drugs included drug toxicity, resistance, and high cost. Combination-based ARV (ART) 

was introduced in 1996, which led to effective HIV suppression, improved immune function, 

and extended life span. In figure 9, between 1998 and 2003 there is a correlation between the 

increased use of HAART with a decline in the mortality rate.  Before 1996, there were not many 

options for ARV treatment for HIV infection and the clinical management was primarily based 
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on the prophylactic treatment of common opportunistic pathogens and management of AIDS 

related diseases.(11) 

 

 

 

HAART therapy consists of a combination of three or more antiretroviral drugs. This co-

administration of various drugs enables the inhibition of several mechanisms of viral 

replication. The principal objectives of HAART treatment are to reduce morbidity and 

mortality, improve quality of life of the patient, reduce plasma viral RNA load, prevent 

transmission to others, prevent drug resistance and improve immune function. With patient 

adherence to treatment, HAART suppresses viral replication for many years which dramatically 

increases life expectancy of the HIV infected individual. Furthermore, this positive impact of 

HAART has contributed to the decline in prevalence of oral lesions in HIV positive patients.  

Fig. 9. Graph showing the relationship between the percentage of patients with 

CD4 less that 200mm3 on HAART with the mortality rate, data from YRG care, 

Chennai, India.(11) 
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Currently, it is recommended that HAART should begin within seven days of a definitive 

HIV diagnosis. Recent guidelines indicated by the World Health Organisation (WHO), indicate 

that all restrictions for eligibility for HAART are removed, thus allowing individuals of all ages 

being eligible for treatment. Early intervention with HAART has been shown to reduce severe 

AIDS and AIDS-associated illnesses. HAART is usually administered orally, one tablet daily. 

There are no absolute contraindications to HAART, but there may be contraindications to 

specific antiretroviral medications. Nevertheless, the healthcare professional should find 

another HAART combination for that patient. HAART monitoring is essential to ensure the 

adherence to treatment and to evaluate the effectiveness of the therapeutic response.  

 In 2006 a review was published highlighting the shift in epidemiology of oral 

manifestations after the introduction of HAART. This review concluded that there was a 

reduction in oral manifestations in HIV positive patients after the introduction of HAART, 

noting the role of HAART in the reduction in opportunistic infections. On the other hand, a 

limitation of this finding is the difficulty to differentiate between oral lesions caused by HIV 

infection or an adverse effect of HAART.(12) 
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1.4 HAART definition and types 

Antiretroviral therapy is classified based on the stage of inhibition of the life cycle of the virus. 

There are six main classes of HAART drugs, as follows: 

1) Nucleoside/Nucleotide reverse transcriptase inhibitors (NRTIs) which require 

intracellular phosphorylation via the host enzyme before inhibiting viral replication. 

The competitively binding to reverse transcriptase results DNA chain termination 

prematurely. Abacavir, didanosine and stavudine are examples of drugs within this 

category. 

2) Non-nucleoside reverse transcriptase inhibitor (NNRTIs) binds to HIV reverse 

transcriptase at an allosteric, hydrophobic site. This inhibits nucleoside binding and 

inhibition of DNA polymerase. Delaviridine, efavirenez and nevirapine are examples of 

this type of medication. 

3) Protease inhibitors (PIs) competitively inhibit the proteolytic change in HIV infected 

cells. PIs are indicated in patients with little success in the initial HAART therapy and 

should be administered with ritanovir or cobicistat. Examples PIs include atazanavir and 

darunavir. 

4) Integrase strand transfer inhibitors (INSTIs) bind viral integrase and prevent viral DNA 

from being a part of the chromosome of the host cell. 

5) Fusion inhibitors (FIs) bind to glycoprotein gp41 and prevents the viral fusion to the 

CD4 T cells. 
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6) Chemokine receptor antagonists (CCR5 antagonists) selectively and reversibly block 

entry into the CD4 T cells by preventing interaction between CD4 cells and the gp120 

subunit of the viral envelope glycoprotein.(13) 

From the introduction of the first ARV, Zidovudine, until 1995, the main class of ARV used 

were NRTIs, NNRTIs and PIs. Then after the introduction of combination therapy, FIs, INSTIs 

and CCR5 antagonists were primarily used. Figure 10 shows the timeline of the development 

and changes of drugs approved for use for HIV treatment.  

 

 

 

 

 

 

 

 

 

 

  

Fig. 10. Antiretroviral drugs approved for HIV infection. (13) 
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2. Objectives 

Primary objectives: 

• To perform a literature review of the oral pathology presented in patients with HIV 

and treated with Highly Active Antiretroviral Therapy. 

• To compare oral manifestations in patient on long-term HAART versus those without 

HAART. 

Secondary objectives: 

• Review most common oral side effects produces by HAART. 

• Compare oral diseases in children versus adults treated with HAART. 
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3. Methodology 

The search for articles from scientific journals and books was conducted using PubMed, 

Google scholar, Nature, JSTOR, ScienceDirect and the CRAI Dulce Chacón library of the 

European University of Madrid.  

• Inclusion criteria:  

• MeSH keywords were used in the bibliographic search: Human Immunodeficiency Virus 

(HIV), Acquired Immunodeficiency Syndrome (AIDS), Opportunistic infection, 

Antiretroviral Therapy Highly Active mouth; oral cavity, oral Kaposi’s sarcoma, oral 

cancer, oral candidiasis, oral infections.  

• Titles and abstracts of articles included in the bibliography were evaluated for 

relevance to the subject of interest.  

• Cross sectional studies, longitudinal studies and systematic reviews were included.  

 

• Exclusion criteria: 

• Papers without free access to complete article 

• Time: Articles dated prior 2010 were excluded.  

 

Resulting in 25 articles which were included in this bibliographic review; 13 were used for 

introduction chapter and 12 for discussion of results. 
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4. Discussion of results 

4.1 HAART vs non-HAART 

There have been several studies in which two different group of patients have been 

reviewed HAART versus non-HAART or a cohort followed before and after HAART. A summary 

of these findings can be seen in table 3 and 4. From this summary, it can be inferred that OC 

(including clinical presentations as PC, EC, and AC) are more commonly seen in the cohort prior 

HAART and non-HAART and the prevalence decreases with long-term HAART use. Few cases 

of KS are reported in recent literature, given the advent of HAART. Prevalence of oral 

hyperpigmentation and xerostomia are higher in patients on HAART, than those not taking 

HAART. 

 

 

Table 3. Results of oral pathologies in non-HAART cohorts. Oral lesion (OL) (14,15,17,19,25) 
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The introduction of HAART in 1996 had a positive impact on the prognosis of HIV 

infected individuals and currently is an important aspect of treatment management of the HIV 

patient. With this treatment, patients were given a chance to reduce prevalence of some oral 

pathologies, prolong their life and avoid developing AIDS. Oral pathologies typically seen in 

patients with HIV can vary depending on if they are taking HAART, or not.  

 In a cross-sectional study of 100 HIV seropositive individuals conducted in India(14), 

those not taking HAART presented with more oral manifestations when compared with 

individuals who were taking HAART. Furthermore, there were more individuals taking HAART, 

that did not present any oral manifestations when compared with those that were non-HAART. 

This data suggests that HAART reduces the prevalence of oral manifestations and fewer 

individuals taking HAART may present with oral pathologies. The most common oral 

pathologies seen in this study by non-HAART patients were candidiasis; PC and EC, and angular 

cheilitis respectively 8%, 2% and 4%. On the other hand, the most common oral manifestation 

in this study identified in patients taking HAART was oral hyper pigmentation, recurrent 

aphthous stomatitis, non-specific ulcerations, PC, respectively 14%, 8%, 4% and 2%. The 

difference of 6% in the prevalence of PC between those taking HAART and non-HAART may be 

a result of the increased CD4 count documented in HIV/AIDS individuals with HAART. 14% of 

individuals presented with oral hyper pigmentation, whereas in patients not on HAART this 

finding was 4% less. Perhaps, the increase in prevalence of this pathology may be related to 

the HAART medication itself. This study confirmed that HAART was a safe and effective 

treatment for adult patients, showing an inverse relationship with an increase in CD4 count 
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with a decrease in oral pathologies. Despite this, the limitations of this study include the 

sample size was small and did not include those below 18 years old. Due to these limitations, 

conclusions cannot be made for children, nor for the population where these individuals are 

from. 

A study of 320 HIV seropositive patients in conducted in South India(15) had the aim to 

evaluate the difference in prevalence of various oral pathologies present prior HAART and post 

HAART. All patients in this study presented with CD4 cell counts between 130 and 200 

cells/mm3. After confirmation of diagnosis, these individuals began HAART with a combination 

of two NRTI´s (lamivudine and stavudine or lamivudine and zidovudine) along with one NNRTI 

(nevirapine orefavirenz). After three months, CD4 counts were assessed and the presence of 

any oral pathologies. Table 3 and 4 displays the results of this study of the oral pathologies 

identified before HAART and after HAART. In both scenarios, before and after starting HAART 

the most common oral lesion presented was Periodontal disease (PD), 220 and 149 patients, 

respectively. Although there is a decline of 71 patients presenting with PD after three months 

of HAART, 46.56% of patients in this cohort still presented with PD. It should be noted, even in 

patients not infected with HIV, PD is still frequently diagnosed. This decline in number may be 

a consequence of reduction of the colonization of microbes causing PD due to the elevated 

CD4 levels post-HAART. In this study, the number of patients presenting with hyper 

pigmentations, the second most common oral pathology post-HAART, increased significantly 

from 17 cases pre-HAART to 76 post-HAART. It is possible the cause of this is the deregulation 

of cytokines in HIV/AIDS leading to an increase of the alpha-melanocyte stimulating hormone. 
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On the other hand, the second most common oral pathology in pre-HAART patients was OC. 

The number of patients with OC fell significantly after the three-month period from 78 to 33. 

Less commonly identified oral manifestations include aphthous ulcers and herpes simplex 

(HSV), both showing a decrease in number of cases three months post-HAART. In addition, CD4 

count improved three months post-HAART. Resulting in, 17.8% of individuals with CD4 cell 

counts between 150 and 200 cells/mm3, 58.1% of individuals CD4 cell counts between 200 and 

250 cells/mm3 and 24.1% of individuals with CD4 cell counts between 250 and 300 cells/mm3. 

 Another study of 152 seropositive HIV including children as young as seven to adults 

up to the age of 71 in India.(16). At the time of the study, all patients were treated with long-

term HAART with an average duration of treatment of over 3.5 years. In 51.32% of these 

patients, oral pathologies were diagnosed. With those presenting with oral pathologies, the 

most frequent presentation was periodontitis (30.77%). Oral hyperpigmentation (17.44%) was 

the second most identified oral pathology. OHL and KS can be found in heavily 

immunocompromised patients, however in this cohort of patients, zero cases were identified. 

A possible explanation for this is that these pathologies have higher prevalence in more 

economically developed countries through homosexual way of transmission. This study was 

conducted in India where the mode of transmission more frequently identified is via 

heterosexual mode of transmission. 14 participants also presented with xerostomia, 

potentially caused by long term use of HAART. Although this study accounted for patients 

taking HAART, these subjects should have had their CD4 cell count monitored prior and post 

commencement of HAART. With this information the presence, or absence, of oral pathologies 
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with those taking HAART and with those not taking HAART can be correlated with CD4 levels. 

Nevertheless, as diseases such as OC, which is typically seen in HIV infected patient’s prior 

HAART, was not as commonly seen amongst this cohort of patients this data suggests that the 

immunity status of these individuals may be more than those not taking HAART. 

An epidemiological study conducted in Ribeirão Preto, Brazil(17) analysed the 

prevalence of oral pathologies that were associated with HIV prior and post HAART era in this 

region. The study was divided in two parts; the first part in 1997 where patients were treated 

with two antiretroviral drugs and the second part between 2004 and 2008 where patients were 

treated with HAART. A total of 526 seropositive patients were included in both parts of this 

study, 148 in 1997 and 388 between 2004 and 2008. It´s important to note that not all 

seropositive individuals were undergoing therapy for HIV infection. In 1997, although 83 out 

of 148 were not taking ARV or HAART, this population presented with a lower prevalence of 

oral lesions than those undergoing HIV treatment with ARV or HAART. A possible explanation 

for the increased prevalence of oral pathologies in those with ARV may be explained by the 

selection criteria for those receiving ARV. In Brazil, ARV was prescribed to those already 

presenting with complications of HIV, including oral pathologies. In 1997, ARV was prescribed 

to serious cases of HIV infection and HAART was only given to those not responding well to 

ARV. The approach was more therapeutic, as opposed to preventative in this period. However, 

of those not taking ARV or HAART there was very little change between the percentage of 

people presenting with oral pathologies between the two time periods. In 1997, 47% of 

patients not receiving ARV or HAART presented with oral pathologies and between 2004 and 
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2008, 51.3% of patients not taking HIV therapy presented with oral pathologies. Thus, this 

study concluded the reduction of oral pathologies of those taking some form of therapy was a 

due to HAART use. Additionally, the status of smoking of participants was recorded and a lower 

percentage of smokers were recorded between 2004 and 2008 than 1997. The study discussed 

that smoking was related to an increase in the prevalence of OC in HIV infected patients, and 

so this could explain the lower percentage of OC in 2004 to 2008. The results demonstrated an 

increase in the CD4 count from 193 cells/mm3 in 1997 to 323 cells/mm3 between 2004 and 

2008. The prevalence of oral lesions associated with HIV fell from 60.1% to 29.9% between 

1997 and 2004-2008, respectively. The most diagnosed oral pathologies were PC, EC, AC, OHL 

and oral ulcers (OU). Notably, OC fell dramatically between the two periods of study. In 1997, 

65.4% with AIDS developed oral manifestations and between 2004-2008, this decreased to 

33.8%. Supporting the conclusion that HAART is effective in reducing the prevalence and 

incidence of oral pathologies, even in patients with AIDS.  

A study of 80 seropositive HIV adult and paediatric patients(18) were screened to 

determine the variation of oral lesions present, simultaneously their CD4 count was noted. 

Patients with HAART were included in this study, the minimum duration of treatment of HAART 

was 4 years. The results of this study demonstrated that oral hyperpigmentation was the most 

prevalent oral manifestation amongst adult and paediatric patients, 32.8% and 30.7% 

respectively. In adult patients, gingivitis, xerostomia, and OC were the other oral 

manifestations identified, 7.4%, 4.4%, 2.9% respectively. Whereas, in paediatric patients AC, 

gingivitis and OU were the most prevalent manifestations 23.0%, 7.6% and 7.6% respectively. 
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Of those with CD4 count with over 800 cells/mm3, 66.6% of those presented with oral 

hyperpigmentation and other pathologies were hardly seen. Suggesting that with increase CD4 

count, or improved immunity, the prevalence of oral manifestations is reduced. While 

considering that oral hyperpigmentation is the most common presentation amongst all CD4 

levels over 400 cells/mm3. Protein inhibitor-based HAART is documented to be a risk factor for 

contributing to a lower salivary flow rate and is involved with salivary gland enlargement in 

HIV patients. So, xerostomia may be a side effect of HAART. Dental professionals should be 

aware of the increased risk of caries due to xerostomia by HAART, especially with long term 

use. Although HAART has shown to reduce oral manifestations due to opportunistic infections, 

there has been documented an increase in physiological changes in the oral cavity such as oral 

hyperpigmentation. The patients in this study were from an urban population, with readily 

available access to treatment and HIV information. 

 A cross sectional study of 1812 HIV positive patients was conducted in 10 areas of the 

Yunnan Province, China(19): 51.27% presented with HIV related oral pathologies. The 

prevalence of oral pathologies with HAART and without HAART were recorded. Of the seven 

oral pathologies recorded in this study, the incidence was lower in those with HAART than 

those non-HAART. Incidence of PC was 21.13% in non-HAART participants and 11.27% in those 

with HAART. This supports the current literature that HAART improves the immune status of 

HIV infected individual, reducing incidence of opportunistic infections and oral pathologies 

related to HIV. EC in these patients also displayed a similar variation, 15.27% in those without 

HAART and 8.87% in those with HAART. Further supporting the conclusion that HAART is well 
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documented to reduce the incidence of certain pathologies. OC presented as PC and EC were 

the most identified oral lesions in this study. OHL and OU also showed a decline of incidence 

with those on HAART.  11.92% of cases of OHL were recorded in those without HAART and 

fewer with HAART, 7.91%. Although other studies have demonstrated KS as an oral pathology 

that is present in HIV infected individuals, there were cases of Kaposi´s sarcoma diagnosed in 

both groups, with and without HAART were 0.21% and 0.48% respectively. This increase in 

incidence of KS in those with HAART, when compared to those without HAART, which does not 

agree with the current literature could suggest that the ethnic variations may influence the 

incidence of KS. As there are few current studies related to oral pathology in patients on HAART 

in China, more studies in various provinces in China should be conducted to strengthen 

conclusions. 

 A retrospective study of 495 HIV positive individuals between 2001 and 2008 with the 

objective to evaluate the prevalence of oral pathologies in HIV patients on HAART against 

those not on HAART.(20) Patients on HAART presented with more linear gingival erythema, 

human papilloma virus (HPV) and traumatic ulcers. Conversely, those not on HAART 

demonstrated a higher prevalence of oral candidiasis, acute NUG/NUP, OHL, HSV and KS. 

Traumatic ulcers (27%) were the most common oral pathologies present in this cohort, greater 

incidence in HAART patients. The second most seen oral pathology was OC, presenting with a 

higher incidence in the non-HAART population (28%) than HAART (23%). PC was the most 

frequent clinical presentation of OC seen, with affectation in either the tongue, palate, buccal 

mucosa, or soft palate. KS was more frequently observed pre-HAART, with the advent of 
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HAART the incidence of KS has reduced. KS is not a frequent oral pathology present nowadays, 

in this cohort of 495 HIV positive patients, eight cases were reported mainly in the non-HAART 

cohort. KS was diagnosed in the floor of the mouth, palate, and gingiva. In this study, HPV was 

seen more commonly in the HAART cohort, this finding may be related to the age of the cohort 

and the general increase in HPV lesions in the population. However, to determine the relation 

between HPV and long-term HAART, more investigations should be conducted. Although the 

current literature agrees that the prevalence of certain oral pathologies decline with HAART 

use, some HIV patients taking HAART still presented with oral manifestations typically seen in 

those not taking HAART, such as OC. However, these finding may be from those individuals 

who have recently commenced HAART as oral manifestations of HIV are still present in the first 

six months of HAART.  
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5.2 Oral pathologies in patients with HAART 

As previously discussed, patients with HIV may present with oral pathologies directly 

related to the immunosuppression or as a side effect of HAART. On the other hand, patients 

may present with tooth wear or bruxism due to increased stress or other psychological 

changes. Table 4 displays results from various studies of oral pathologies in patients with 

HAART. 

 

 

 

 

 

 

Table 4. Comparison of results of oral pathologies in patients with HAART (14,15,17,19,25) 
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Table 5 presents a summary of finding in the current literature regarding the 

prevalence of oral pathologies and long-term HAART use. The consulted literature agrees since 

the advent of HAART, there has been a positive outcome on reducing the prevalence of oral 

pathologies typically seen in the HIV seropositive patient prior HAART, including OC and KS. 

Moreover, studies where the cohort included paediatric patients the conclusions were in an 

accordance with those drawn for adults. 

 

In 2019, a systemic review of the most relevant cross sectional and epidemiological 

studies about oral pathologies in seropositive HIV children.(21,22) The findings of this review 

indicated many similarities between oral pathologies of adults and children alike. Still, it is 

important to note the differences between the two population groups. Unlike in adults, the 

main form of transmission of HIV in paediatric patients is via vertical transmission from mother 

Table 5. Findings of 5 studies regarding the variation of oral pathologies with chronic HAART use (15,17,22–24) 
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to child in three ways. Across the placenta during pregnancy, during delivery or during 

breastfeeding. In 2017, 80% of pregnant women with HIV were able to access HAART to 

prevent transmission of HIV to their unborn child, in 2010 this number was 47%. As in adults, 

the first signs of HIV infection may be oral manifestations because of immunodeficiency. 

However, the immune system of children is not mature, and so, children infected with HIV are 

more susceptible to aggressive development of systemic diseases resulting in a higher 

mortality rate when compared with adults. Nevertheless, as with adults, from the introduction 

of HAART medication, morbidity and mortality reduced as well as the manifestations of oral 

pathologies. Also, HAART has been documented to reduce the salivary flow rate in the oral 

cavity and affect melanocyte stimulating hormone. In turn, leading to side effects such as 

increased prevalence of hyperpigmentation, xerostomia, and salivary gland hypertrophy. In 

this systematic review, oral candidiasis was the most identified pathology discovered, along 

with PD such as gingivitis. However, the prevalence of gingivitis is more related to poor oral 

hygiene in developing countries as opposed to the HIV infection itself. Oral pathologies in 

children may be a factor as to why some children have poor oral hygiene, due to difficulty in 

brushing their teeth. As with adults, but especially with children, it is critical to diagnose and 

treat HIV infection as early detection would allow for HAART to begin, reducing the likelihood 

of development of oral pathologies and lowering the mortality and morbidity caused by AIDS. 

Dentists, especially in developing countries, play a pivotal role in the prevention and treatment 

of HIV and AIDS in children, allowing for regular screening for oral pathologies, children would 

be able to commence HAART early and improving the prognostic outcome. HAART has shown 
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to reduce prevalence of oral pathologies and improve quality of life in children, including the 

most prevalently seen manifestations such as OC in seropositive HIV children.  

 Undoubtedly, after being diagnosed with HIV a patient’s life will change. Although 

there is no cure to HIV, HAART has been well studied and approved to maintaining a low viral 

load and increasing CD4 count. Nevertheless, patients may feel apprehension with the new 

changes in their life, increased stress about the possibility of death, changes to their life after 

HIV diagnosis. These psychological concerns, such as anxiety and depression, can be a 

contributing factor to bruxism. In a study of 14 HIV patients in Brazil, subjective data was 

collected regarding general psychological status in relation to life with HIV and a clinical 

examination was performed. 64.28% of patients presented with bruxism, compared with 8-

21% of those in the general population.(23) Bruxism can provoke temporomandibular joint 

disorders, headaches and alterations in the periodontal tissues and dentition. Some HIV 

patients suffering depression may be prescribed with anti-depressants, selective serotonin 

reuptake inhibitors, which may increase susceptibility to bruxism and thus increasing the 

likelihood of attrition. Not only does HAART present with side effects affecting the oral cavity, 

such as oral hyperpigmentation, HAART may have psychological effects such as cause sleep or 

mood disturbances. Xerostomia, another side effect of HAART, along with increased clenching 

and grinding of the dentition contributes to the increased risk of tooth wear in a mechanical 

and chemical manner. The literature regarding the topic of oral pathologies and HAART use, 

or lack of, are more related to oral manifestations due to immunosuppression. Whereas it is 

not well reported the oral pathologies due to parafunctional habits, such as bruxism, 
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associated with HAART use. A cross sectional study, conducted in Portland, Oregon assessed 

the state of tooth wear among HIV patients with HAART, this study was the first study 

conducted to investigate this relationship. In the study, 93 patients were assessed, of which 60 

were seropositive with HIV. 90% of those HIV positive under treatment with HAART had tooth 

wear. The results of this study indicated that the longer the patient was taking HAART, the 

more tooth wear they presented. Even so, with age it is normal for teeth to present some tooth 

wear. Furthermore, the participants in this study were predominantly male (95% of 

participants) and males tend to present with bruxism more often than females. It can be 

concluded that HIV diagnosis, and use of HAART, may lead to psychological alterations and so 

the dental professional should be aware of this to be able to provide preventative treatment 

or provide early intervention. Limitations of this study include the small sample size and the 

lack of current literature regarding this topic. Although the current scientific literature has not 

explored this subject in depth, further investigations with larger sample sizes and more varied 

patients would contribute to the future success of improving the quality of life in patients with 

HAART.(24) 
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5. Conclusions 

1. HAART has been able to successfully decrease morbidity of individuals living with HIV/AIDS.  

2. Whilst access to HAART is widely available globally, there is still a significant number of HIV 

infected individuals in developing countries that have difficulties in access to healthcare, 

such as those in the African region.  

3. Patient adherence to treatment has been shown to increase CD4 count and consequently 

reduce the prevalence of many oral pathologies, including the most common pathologies 

such as OC and KS. 

4. HAART medication may present with certain side effects that present as oral 

manifestations, such as oral pigmentation and bruxism.  

5. The benefits of this therapy for HIV/AIDS patients outweighs the risks of these side effects.  

6. Paediatric patients present with similar oral pathologies that are seen in adults. 

7. The dental professional should be aware of the increased prevalence of dental caries due 

to xerostomia by HAART.  

8. Further studies should be conducted to elucidate conclusions drawn regarding the 

relationship between HIV infected patients and bruxism. 
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6. Social responsibility  

6.1 Governmental responsibility  

Governmental bodies have a responsibility on a public level. Public policies should be 

implemented educating the population about the prevention of transmission of HIV and 

increasing awareness of the importance of early diagnosis, thus allowing for early 

commencement of HAART. This education can be conducted though seminars in educational 

institutes, printed media such as informational brochures in primary care facilities or on the 

internet. The importance of regular dental visits should be highlighted to the public and the 

government is responsible for access to healthcare and for HIV individuals to receive HAART. 

6.2 Responsibility of the dental professional   

Oral pathologies may present in an HIV infected patient prior HAART due to 

immunosuppression or conversely after HAART, due to the medication itself. In turn, Dental 

care professionals have a key role to play in the time between HIV diagnosis and the start of 

HAART, as patients tend to visit the dentist routinely more so than primary medical care. 

Prevention is crucial to prevent the spread of infection. Prevention strategies may include 

improving access to HIV screening, allowing for earlier diagnosis which in turn leads to earlier 

access to HAART, consequently improving prognosis. The dentist can identify oral pathology 

present in these individuals to ascertain the aetiology. There are characteristic oral pathologies 

dentists should be aware of in patients with HIV infection, usually due to the lower immune 
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status of HIV infected individuals. Conversely, some patients may present oral pathologies of 

HAART because of an identified side effect or psychological factors.  

6.3 Patient responsibility  

Patients have the responsibility to avoid behaviours that have a risk of HIV transmission. 

Patients should understand the importance of routine dental appointments and make regular 

visits to the dentist, not only visit when they are in pain. Lastly, it is crucial that patients inform 

healthcare workers of their HIV status and that they have perfect adherence to HAART.  
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