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Abstract

Introduction
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Introduction: The HIV retrovirus compromises the individual's immune system, leading to a systemic condition that is vulnerable 
to opportunistic infections and pathological processes. Highly Active Antiretroviral therapy (HAART) decreases the HIV viral load 
and increases CD4 cell count, resulting in less frequent opportunistic infections. As regards examination of dental status, only a few 
studies available have been conducted in the Brazilian population. 
Purpose: The aim of the present study was to evaluate the prevalence of oral lesions and DMFT index in patients with HIV. 
Methods: AThis was a cross-sectional descriptive observational study, conducted in the Supportive and Specialized Care Service in 
HIV/AIDS - Chapeco/Santa Catarina (SC), Brazil, and based on oral evaluation (soft tissues and teeth) in patients over 18 years of age 
who agreed to participate in the study. We evaluated 28 patients, with a mean age of 40 years, predominantly male (61%). 

Conclusion: Based on the results of this study population, it was possible to conclude a high prevalence of oral lesions and the result 
of the DMFT lower than the mean for the age group in the state of SC, Brazil.

Results: Ten patients (35.7%) had oral lesions, including melanocytic pigmentation (N = 1), leukoedema (N =3), oral syphilis (N = 1), 
nonspecific ulcer (N = 1), nicotinic stomatitis 2), prosthetic stomatitis (N = 1), and extra-nodal lymphoma (N = 1); the mean DMFT 
value found was 10 (range 0 to 22). 

Infection with the Human Immunodeficiency Virus (HIV) re-
sults in a reduction of CD4+ T lymphocytes counts, which begins 
gradually and increases progressively, making HIV positive pa-
tients susceptible to opportunistic infections and oncological pro-
cesses [1]. Oral manifestations are caused by immunological dete-
rioration observed in 30-80% of patients with HIV [2].

According to recent literature report on this topic, 36.7 million 
people live with HIV worldwide, and those in Brazil are included in 

approximately 830,000 of the cases. Of these, 87% have been diag-
nosed, 55% of the total are being treated and 50% of all estimated 
people living with HIV have suppressed viral loads.

Oral manifestations of the disease are common, depending on 
the patient´s immunosuppression status and these manifestations 
could be considered infection markers and predictors of the dis-
ease progression [1]. Among the oral lesions found in infected pa-
tients, the outstanding types are angular cheilitis, erythematous 
candidiasis, oral herpes, pseudomembranous candidiasis, Kaposi´s 
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sarcoma, oral hairy leukoplakia, among others. Highly Active An-
tiretroviral Therapy (HAART) has become frequent treatment for 
HIV infection, contributing to a reduction in the clinical prevalence 
of these manifestations [1,3,4].

The HAART was introduced in 1996 and over the course of time; 
over 30 different drugs from six classes of drugs have been consid-
ered for use as combined therapy. Those act at various points in the 
viral life cycle and are administered with the aim of reducing viral 
load to undetectable levels in order to increase CD4+ T lymphocyte 
counts, allowing recovery of the individual´s immune system [1,5].

Some authors have suggested that HIV-infected patients are at 
greater risk for dental caries. Navazeh., et al. [6] reported that an 
increase in the dental caries index would be associated with the 
reduction in salivary flow caused by antiretroviral therapy. Other 
extrinsic factors such as diet, inadequate oral hygiene, socioeco-
nomic status, lack of caregiver knowledge may be additional risk 
factors [1]. 

In the study conducted by Soares., et al. [6], the DMFT index 
(which measures the total number of decayed, missing and filled/
restored permanent teeth per individual) in HIV patients was ob-
served to be higher than another index obtained in one of the most 
important published studies with reference to this issue, namely 
the Project Smiling Brazil (SB)-Brazil 2003 conducted in the Bra-
zilian population. 

For these reasons it was necessary to obtain the clinical infor-
mation of the main oral manifestations found in the HIV popula-
tion, in order to have accurate information about their dental 
status, to enable better control of oral health, and therefore, to im-
prove their quality of life. 

Purpose of the Study
The purpose of this study was to assess the prevalence of oral 

lesions and dental status by means of the DMFT index of patients 
infected by HIV, compared with their clinical data and socioeco-
nomic profile.

Materials and Methods
Study design and ethical considerations

The methodological design was observational, descriptive and 
cross-sectional study. The population was selected in a non-ran-

domized manner, at a Specialized Care Services for attendance of 
HIV positive patients, at Chapeco, Santa Catarina, Brazil. Data re-
cords were retrieved from May 2018 to August 2018.

This study was submitted for ethical approval by the institu-
tion with Acceptance Protocol Number 2.621.909, and other docu-
ments were signed in order to guarantee the confidence of the data 
records. This cross-sectional study was reported according to the 
STROBE statement [7].

Participants and treatment protocol
In order to determine the final sample, inclusion criteria were 

established; the sample was composed of HIV positive patients, 
>18 years, with or without history of HAART treatment at time of 
attendance, during the above-mentioned period. Data were collect-
ed from patients with HIV at any stage of the disease.

Clinical measurements
Data such as age, sex, time since diagnosis, antiretroviral therapy 

protocol, counts of CD4 lymphocytes and viral load were collected 
from clinical records, provided by the team that provided support-
ive care of patients. Moreover, the oral examination (soft tissues 
and teeth) was performed with wooden spatula, sterile gauze and 
use of flashlight for better viewing. Dental status was described, 
based on the DMFT index sheets as suggested in the SB-2010 field 
team manual, and the results were described as the average of the 
sum of values ​​obtained in the records.

Statistical analysis
Data analysis was performed by SPSS (version 20.0). The vari-

ables such as age data were categorized. Association between vari-
ables was measured, with a 95% confidence interval.

Results
In total, 28 patients participated in this study with age range 

between 18 and 70 years. Of the total sample included, 22 patients 
were on HAART and the other 6 were evaluated on the day of HIV 
diagnosis; and were classified as being in pre-treatment. Table 1 
shows epidemiological data such as socioeconomic profile of the 
population studied. Relative to the gender of patients included, 
there was a predominance of males (60.7%). The majority of pa-
tients worked in the industrial area (35.7%) and the marital status 
of ten patients was single (35.7%).
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N (N = 28) P (%)
Age 18 - 30 7 25.0

31 - 43 9 32.1
44 - 56 9 32.1
57 - 70 3 10.7

Gender Female 11 39.3
Male 17 60.7

Profession Unemployed 5 17.9
Retired 4 14.3

Freelance worker 9 32.1
Industrial worker 10 35.7

Marital status Married 5 17.9
Not married 10 35.7

Divorced 5 17.9
Stable Union 8 28.6

Education Incomplete primary 
school

5 17.9

Complete primary 
school

12 42.9

Complete high school 10 35.7
University degree 1 3.6

Income < 1 minimum salary 4 14.3
1 - 3 minimum salaries 18 64.3
3 - 5 minimum salaries 1 3.6

No income 5 17.9

Table 1: Socioeconomic profile of patients included.

As regards education, the majority of the population (42.9%) 
had completed primary education. Only 3.6% reported that they 
had high school education, possibly because of the low participa-
tion of this portion of the population in our study, due to fear or 
embarrassment. Thus, relative to family income, 64.3% of the sam-
ple reported that they received 1 to 3 minimum wages monthly.

Moreover, with reference to smoking and alcohol drinking hab-
its, 21.4% of patients reported smoking and drinking, with the av-
erage frequency of alcohol use once a week. Six patients (21.4%) 
had systemic changes that were distributed into the following 
types of disease: diabetes and hypertension (3.6%), and others 
(14.3%), classified as hypothyroidism, hepatitis B and C as shown 
in table 2.

N (N = 28) P (%)
Smoking Yes 6 21.4

No 22 78.6
Alcohol  
consumption

Yes 6 21.4
No 22 78.6

Systemic 
disorder

Yes 6 21.4
No 22 78.6

Type of 
systemic 
condition

Absence 23 82.1
Diabetes Mellitus 1 3.6

Others such as Hepatitis 
B, C, E and Hyperthyroid-

ism

4 14.3

Table 2: Medical profile and life style data of patients included.

Table 3 describes the results found in relation to the CD4 count, 
which was distributed into the following variables: CD4 higher than 
200 cells/mm3 (75%); CD4 fewer than 200 cells/mm3 (17.9%); 
and without CD4 count (7.1%). Regarding viral load, 46.4% of pa-
tients had undetected viral load, 28.6% with viral load less than 
40 to 10,000 copies of RNA/ml, 17.9% with viral load higher than 
10,000-30,000 copies of RNA/ml and 7.1% had no viral load as-
sessment. Information in the table also describes the patients who 
started using HAART (82.1%), and the duration of therapy. Table 
4 shows the data for DMFT index. The mean DMFT index found in 
this study was 10 (ranging from 0 to 22).

Data with reference to prevalence of xerostomia in entire popu-
lation, 14 patients (50%) pre-treated or using antiretroviral thera-
py (HAART) reported dry mouth sensation. While xerostomia was 
associated with the beginning of HAART, it was found in 12 patients 
(52%).

In 10 patients (35.7%), oral manifestations were observed, such 
as extra-nodal lymphoma (one patient) (Figure 1); areas of pigmen-
tation in patients who underwent HAART (one patient) (Figure 2); 
leukoedema (two patients); non-specific ulcerated areas (four pa-
tients) (Figure 3); nicotinic stomatitis (two patients); in addition to 
patients with oral syphilis (three patients) and prosthetic stomati-
tis (one patient), as visualized in figure 4.
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N (N = 28) P (%)
CD4 cell 
counts

Higher than 200 cells/
mm3

21 75,0

Lower than 200 cells/mm3 5 17.9
Viral load Absence 2 7.1

Absence 13 46.4
< 40 to 10,000 copies of 

RNA/ml
8 28.6

> 10,000 to 30,000  
copies of RNA/ml

5 17.9

Did not have viral load 
evaluation

2 7.1

HAART 
patients 
involved

Yes 23 82.1
No 5 17.9

Starting 
with HAART

Pre-treatment 5 17.9
1 - 66 months 11 39.3

67 - 132 months 7 25.0
133 - 197 months 5 17.9

Table 3: Data of laboratory characteristics associated  
with HIV and the use of HAART in the studied population.

N (N = 28) P (%)
DMFT index 0 - 6 13 46.4

7 - 10 3 10,7
13 - 17 6 21.4
18 - 22 6 21.4

Table 4: Median DMFT index of the studied population.

Figure 1: Extra-nodal lymphoma lesions in the hard palate and 
maxillary bone observed in positive HIV patient.

Figure 2: Oral pigmentation in the lower lip mucosa and  
buccal mucosa in patient who underwent HAART treatment.

Figure 3: Non-specific ulcerated areas in oral mucosa: A) Floor  
of the mouth; B) retromolar area and C) ventral region of tongue.

Figure 4: Other oral lesions in positive HIV patients, such as A) 
Prosthetic stomatitis and B) oral syphilis in lower lip mucosa.
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Relative to correlation between the date of starting with HAART 
and the type of oral lesion, a statistically significant result was ob-
served only for pre-treatment patients and those with fungal, vi-

ral and bacterial lesions, with p = 0.034 shown in table 5. Patients 
with time of HAART use between 1 and 66 months had a higher 
frequency of oral lesions, these being pigmented lesions, nicotinic 
stomatitis and leukoedema.

Type of oral mucosa lesions
Date of starting  

with HAART
Absence Pigmented lesions, nicotinic stomatitis, 

hairy tongue, leukoedema
Fungi, viruses and 
bacterial lesions

Neoplasm 
lesions

Pre-treatment 2 1 2 0

1 - 66 months 5 5 1 0
67 - 132 months 6 0 0 1

133 - 197 months 5 0 0 0

Table 5: Correlation of date of starting with HAART treatment with type of oral lesion.

While the CD4 count was correlated with the presence of oral 
lesions, 80% of patients had CD4 counts higher than 200 cells/
mm3 and 20% had CD4 counts lower than 200 cells/mm3. More-
over, with reference to the viral load count and the presence of oral 
lesions, the data were distributed as follows: 50% patients with 
undetectable viral load, 20% with viral load higher than 40 to 
10,000 copies of RNA/ml and 30% with viral load of over 10,000 - 
30,000 copies of RNA/ml.

Male gender (80%) and the age group between 31 to 43 years 
old showed the highest prevalence of oral lesions. As regards 
smoker patients, lesions were observed in 30% of them.

Discussion 

About 36.9 million people worldwide were living with HIV in 
2017. Approximately 21.7 million people had access to antiretro-
viral therapy. Nowadays, with the introduction of new therapies, 
HIV infection has changed from being a fatal disease to being a 
chronic condition. Thus, in the last few years, the challenge to pro-
vide accurate treatment has grown, for both patients and health 
care professionals, who in this new context of chronicity must face 
the disease as an infection, instead of an imminent cause for death.

In the present study, there was a predominance of the male gen-
der (60.7%). Similar results were found in a previous study [8], in 
which 82.7% of the population selected were male, with a mean 
age of 36.6 years. Another study [9] reported a mean age of 39.38 
in their study conducted with HIV positive patients in the state Rio 
Grande do Sul, in the South of Brazil. 

Whereas our results showed a rate of 21.4% for alcohol drink-
ers and smokers; besides, similar data were observed in previous 
studies, in which 27.7% of patients were smokers and 18.1% were 
alcohol drinkers [10].

Relative to tobacco use, 51.3% of the sample were reported [9] 
to be users. Moreover, alcohol use was mentioned by 37% of sam-
ple and alcohol dependence was verified in 26.3% of participants. 
Regarding tobacco use, 27.7% had acquired this habit. 

The DMFT index results found in the present study (mean value 
of 10) was lower than the results found for the population in the 
state of Santa Catarina for the age groups 35 to 44 years and 65 
to 74 years (mean of 21.06 years) according to the Smiling Brazil 
Project (SB), Brazil 2010.

Thus, another study [6] pointed out that patients on HAART 
had less occurrence of decayed surfaces than those who were not 
treated with HAART. In fact, this is probably caused by patients’ ad-
herence to treatment, as they show more predisposition to receive 
dental and oral health care. Moreover, despite the results of the 
DMFT index in HIV patients showing a worse dental status than the 
general Brazilian mean DMFT based on the SB-Brazil 2010 project, 
63.8% of those surveyed considered public health services to be 
satisfactory. 

In other previous studies by [11,12], the DMFT index was ob-
served to be higher than that obtained in the general Brazilian pop-
ulation by an earlier SB-Brazil Project (2003). On the other hand, 
the results shown in a systematic review [13], demonstrated a high 
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incidence of caries scores that were higher in the primary teeth of 
the HIV-infected patients, according to DMFT/DMFS index.

As regards the prevalence of xerostomia in patients before or 
after therapy, 50% of the patients had this clinical condition. While 
starting with HAART was associated with xerostomia, 52% of sam-
ple was affected. In a recent systematic review [14], their results 
showed highly divergent results relative to xerostomia, ranging 
from 2% to 76.2%. Thus, it has been associated the prolonged use 
of HAART with reduced salivary flow and the feeling of dry mouth. 
The pre-existence of xerostomia, or its appearance, has also been 
associated with the development of other oral lesions, such as ul-
cers, candidiasis, carious lesions and periodontitis. Furthermore, 
it was noted that other factors contributed to the etiology of xero-
stomia, such as smoking, hypertensive drugs, anxiolytic and anti-
depressant agents, the co-infection of origin and HAART; however, 
only therapy and lifestyle habits such as smoking were considered 
in this study [14].

The 35.7% prevalence of oral lesions in patients included in our 
study corroborated the results found by Patil., et al. [5], who found 
oral lesions in 32% of HAART and 56% of non-HAART patients, 
showing that the occurrence of these lesions were favored by im-
munosuppression seen in HIV patients. At intraoral examination, a 
case of extra-nodal lymphoma in the hard palate was observed. Ac-
cording to brief clinical opinion about lymphomas in HIV patients 
[15], non-Hodgkin’s lymphomas are considered an AIDS-defining 
condition and at present, these represent the most common types 
of cancer in individuals with HIV infection. Indeed, a high viral load 
and lower CD4 counts are both risk factors for the development of 
non-Hodgkin’s lymphomas. In our study, there was no significant 
association between lymphoma and CD4 lymphocyte account and 
viral load.

The present study showed a statistically significant association 
between pre-treatment patients and fungal, viral and bacterial le-
sions, relating the date of beginning with HAART to the type of oral 
lesion. Similar results have been obtained in a previous study [16], 
in which the distribution and comparison of oral lesions in indi-
viduals before undergoing HAART were described, showing that 
these were periodontal lesions (68.75%), followed by candidiasis 
(24.38%), hyperpigmentation (5.31%), aphtha ulcers (1, 25%) and 
herpes (0.31%). 

Patil., et al. [5] in their clinical study conducted, they subdivided 
subjects into a group that used HAART and a Group that did not 
use this therapy. In patients with HAART, the CD4 cell account was 
higher and the prevalence of oral lesions was lower than the non-
HAART group. However, in the former group there was an increase 
in hyperpigmentation (14%) compared with the group that did 
not use the therapy (10%). In our study, there was also a case of 
pigmentation associated with HAART, located on the lips, upper 
and lower lip mucosa, and bilateral buccal mucosa. Whereas, the 
data obtained were in agreement with those described previously 
[16], in which the occurrence of hyperpigmentation was higher 3 
months later in patients who underwent HAART.

When comparing the CD4 counts with the presence of oral le-
sions, the results showed that 80% of the patients had a CD4 count 
higher than 200 cells/mm3, and 20% had a CD4 count lower than 
200 cells/mm3. Relative to the viral load count and presence of 
lesions, 50% of the patients had an undetectable viral load, 20% 
had a viral load higher than 40 to 10,000 copies of RNA/ml and 
30% had a viral load exceeding 10,000 - 30,000 copies of RNA/ml. 
Similar results were described in previous articles in the literature 
[8,17].

Moreover, the most common oral lesions found in common 
by Pakfetrat., et al. [8] were severe periodontitis (30%), pseudo-
membranous candidiasis (26%) and hairy tongue (26%). Patients 
between 26 - 35 years showed a higher prevalence of oral lesions, 
with no statistically significant difference in presence of lesions 
and gender. In contrast, our results showed that the prevalence of 
oral lesions in the male gender was 80%; the age group included 
was between 31 to 43 years old. Moreover, smoker patients showed 
a 30% prevalence of oral lesions.

The present study had limitations regarding the sample size ob-
tained; this was probably associated with the adherence of the HIV 
positive patients to participating in this research, due to psychoso-
cial parameters (such as fear, could been rejected or racist factors) 
that they attributed to their systemic condition. Furthermore, the 
lack of greater awareness in HIV positive patients with regard to 
the management and care of oral health was an inherent difficulty 
in this population, which restricted access to and collection of a 
larger amount of information.
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the DMFT index was low when compared with values in previous 
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their impact on the oral cavity.
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