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Abstract

Background: New prevention strategies have been advocated to control the progression of HIV/AIDS, such as
preexposure prophylaxis (PrEP). The aim of this study is to evaluate the potential changes in the oral and salivary
conditions of HIV-uninfected subjects using PrEP.

Material and Methods: Subjects were evaluated before beginning the medication (TO), at the first follow-up (T1),
and at the second follow-up (T2). Xerostomia, presence of untreated cavitated caries, oral hygiene habits, taste,
gingival and plaque index, stimulated salivary flow rate (SSFR), and salivary concentrations of calcium, glucose,
urea, and total proteins were evaluated. Data obtained were analyzed using statistical tests (p<0.05).

Results: Forty-seven participants (41 men; 6 women) were evaluated at TO. Thirty (28 men; 2 women) and 17
men were reassessed at T1 and T2, respectively. There was no difference between the SSFR and oral and salivary
conditions between T0, T1, and T2 (p>0.05), except for the salivary calcium concentration, that increased at T2
compared to T1 (p=0.02). There was significant difference between taste and xerostomia at T1 (p=0.017), and the
need to drink to swallow at T2 (p=0.015). There was significant correlation between the reported amount of saliva
and taste (p=0.039, r=-0.378) at T1.

Conclusions: The prolonged use of PrEP seems to be associated with reports of dry mouth and worsening of taste,
possibly associated with increased salivary calcium concentration.
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€265



Med Oral Patol Oral Cir Bucal. 2022 May 1;27 (3):¢265-73.

Introduction

AIDS is a significant global public health problem. By
the end of 2018, 37.9 million people worldwide had HIV
infection. Besides, in that year, approximately 1.7 mil-
lion new infections occurred, with 54% of these new in-
fections affecting key populations and their sexual part-
ners, such as people who use alcohol and other drugs,
serodiscordant couples, transvestites and trans people,
gays, men who have sex with men, sex workers, and
people deprived of their liberty (1). Given that no single
prevention method or approach can stop the HIV epi-
demic, some new methods and interventions have been
adopted to reduce the risk of HIV infection, including
the use of antiretroviral drugs, such as preexposure pro-
phylaxis (PrEP) (2).

Randomized clinical studies, such as the Preexposure
Prophylaxis Initiative (iPREX), showed the effective-
ness of the daily oral administration of PrEP to reduce
HIV-1 infection by more than 90% in men who have sex
with men with good treatment adherence (2-4). Since
2015, the World Health Organization (WHO) recom-
mended that healthy people at risk of exposure to HIV
use PrEP (5). PrEP consists of the daily use of a tablet
composed of tenofovir disoproxil fumarate and emtric-
itabine (TDF/FTC,Truvada®) (3). In Brazil, since 2017,
PrEP has been provided free of charge to individuals
from key populations engaging in HIV risk behavior. As
of early 2021, nearly 22,000 individuals were receiving
PrEP through the Brazilian Public Health System (6).
Based on the increasing number of patients on HIV
PrEP, knowing its risks and benefits is important from
a public health perspective. Among the systemic side
effects, the most common are headaches, nausea, and
arthralgia (2,4), as well as abdominal pain, vomiting,
and dizziness (7). These symptoms are more frequent
within the first month of beginning PrEP and tend to
cease within three months (7). Other systemic problems
related to the continuous use of this medication have
also been reported, such as decrease in bone mineral
density and decline in renal function (8,9).

The local effects of PrEP on oral health are poorly un-
derstood. However, oral manifestations resulting from
adverse effects of antiretroviral medications in the same
class as tenofovir, such as lamivudine and zidovudine,
have been described, including xerostomia that may or
may not reflect hyposalivation, and dysregulation of the
cell/proliferative cycle and differentiation pathways of the
gingival epithelium, resulting in fragile tissue repair and
increased epithelial proliferation (10,11). Therefore, given
this gap in the knowledge of the adverse effects of PrEP,
this study aimed to evaluate the potential changes in oral
and salivary conditions in HIV-uninfected individuals
using PrEP. The hypothesis of this study, not yet explored
in the literature, was that the use of PrEP was associated
with changes in the oral and salivary conditions of users.
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Material and Methods

This was an observational, prospective, and analyti-
cal study. The research project was approved by the
Local Ethics Committees (number 3.227.397) and by
the Municipal Health Department of Curitiba (number
3.303.788).

- Sample selection

The study population consisted of participants at risk of
exposure to HIV, selected for PrEP at the Orientation
and Counseling Center of the Municipal Health Depart-
ment of Curitiba (Curitiba, south Brazil).

Male and female patients aged 18 and older who started
PrEP between May and December 2019 were invited
to participate in the study, constituting a convenience
sample. Participants who had clinical, systemic, and
oral diseases and/or conditions that contraindicated
the intraoral examination, or who presented with oral
and/or systemic conditions that could interfere with
salivary flow (i.e. hypothyroidism, history of radio-
therapy in the head and neck, and/or chemotherapy
in the previous three months) were excluded (12). All
patients agreed to participate in the study after read-
ing, understanding, and signing a free and informed
consent form.

The patients were evaluated before they started us-
ing PrEP (T0) and at two time points after starting the
medication, T1 and T2, referring to the second and third
time they were dispensed medication, respectively.

- Oral conditions - Clinical examination

The patient’s demographic data and medical history
were obtained from the database of the Orientation and
Counseling Center in Curitiba (1).

The presence of xerostomia was evaluated using the
question, “Do you have a dry mouth sensation?”. If
the answer was “yes,” then xerostomia was considered
present. This assessment was complemented using the
following questions: “How do you describe the amount
of saliva in your mouth?”, “Do you have difficulty in
swallowing food?”” and “Do you need any drink to swal-
low your meals?” (12,13). The xerostomia questionnaire
was applied at three time points (T0, T1, T2), and for
the analysis of the results, each question was considered
individually.

Taste was assessed based on the chemotherapy-induced
taste alteration scale (CiTAS). In this study, the val-
ues of the second dimension “discomfort” and the fi-
nal CiTAS were used. The second dimension assesses
the presence of nausea or malaise, changes in the sense
of smell, and difficulty in eating meat. Its value is ob-
tained using the average scores of the answers to the
six questions regarding the dimension and varies from
1 to 5. The final CiTAS is the sum of the values of each
dimension, ranging from 4 to 20; the higher the value
obtained, the greater the taste change (14).

The assessment of oral hygiene habits was performed
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only at the initial consultation (TO) using a question-
naire composed of the questions: “Do you brush your
teeth?”, “How many times a day?”, “Do you use dental
floss?”, "Do you feel like your teeth are mobile?" and
"Have you ever sought dental treatment?". (Supple-
ment 1)

Patients were asked about the possible changes felt after
beginning PrEP. The question "Did you feel any changes
after starting treatment?" covered both the changes felt
in the mouth (dryness and bitter taste) and other parts of
the body (malaise, nausea, vomiting, and diarrhea) and
was performed at both T1 and T2.

Extraoral and intraoral examinations were conducted at
three time points (T0, T1, T2). An examination of the
oral mucosa and teeth was performed through inspec-
tion and palpation using wooden spatulas to assist visu-
alization with ambient light and, when necessary, with
a portable flashlight. Any alteration of the oral mucosa
and its location were registered following WHO guide-
lines for epidemiological surveys (15).

Caries experience was evaluated using the DMFT in-
dex (decayed, missing, and filled) for teeth. The DMFT
information allowed us to explore the prevalence of un-
treated cavitated caries among the participants. Cavitat-
ed untreated caries refer to the deterioration of a tooth's
surface that has not been treated or filled. This was a
binary variable categorized as "yes" or "no", indicat-
ing the presence or absence of untreated cavitated cari-
ous lesions, regardless of the number of affected teeth
(16). The diagnostic criteria followed those proposed by
WHO (17).

The gingival index (GI) and plaque index (PI) were ap-
plied using the diagnostic criteria proposed by Loe and
Silness to determine the degree of gingival inflamma-
tion and quantify dental plaque, respectively (18,19). For
the data analysis, the highest frequency of GI and PI per
tooth was considered per patient. The GI and PI were
analyzed according to the degree of severity (absence of
plaque and inflammation: grade 0 and presence: grades
1,2, and 3) (15).

- Saliva collection

Salivary collections respected the circadian rhythm
and hormonal periods. The participants were asked
about their last meal before collection; a minimum
interval of 1 hour between their last meal and saliva
collection was considered. The masticatory method
was used to collect stimulated saliva at TO, T1, and
T2. Participants were asked to chew a piece of rub-
ber dike of a standard size (1.5 cm) tied to dental floss
to prevent swallowing or aspiration continuously for
6 min. All saliva produced during the first minute of
stimulation was neglected, allowing the participant to
swallow it. During the next 5 min, participants chewed
a piece of rubber dam and expelled the saliva inside a
sterilized universal collection pot previously labeled
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and weighed, with guidance to avoid contamination
when handling the pot. Once the saliva collection was
finished, the collection jars with the salivary samples
were immediately placed in a thermal box with ice
(17). The jars containing the samples were stored at
-20°C.

- Salivary analysis

Sialometry

The stimulated salivary flow rate (SSFR) was obtained
at TO, T1, and T2 using the gravimetric method (20).
Sialochemistry

Salivary total protein, urea, glucose, and calcium con-
centrations in T0, T1, and T2 were evaluated. Before
submitting salivary samples to biochemical tests, they
were centrifuged for 5 min at 1,500 rpm (21).

The equipment used for the sialochemical analysis was
a Cobas Mira Plus (Roche Diagnostic Systems, Basel,
Switzerland). For the analyses, Bioclin reagents (Bio-
clin/Quibasa, Belo Horizonte, Brazil) were used, and
the manufacturer's recommendations were followed.
To measure the salivary concentrations of total proteins,
glucose, urea and calcium, their respective methodolo-
gies, sensitivity, and linearity of the method are de-
scribed below: colorimetric biuret, 0.043 g/dL and 12 g/
dL; colorimetric enzyme GOD-hydrogen peroxide, 1.31
mg/dL and 500 mg/dL; fixed-time kinetics, 1.51 mg/dL
and 300 mg/dL; endpoint colorimetric, Arsenazo III,
0.074 mg/dL and 20 mg/dL. Samples that showed values
above linearity were diluted for analysis. Dilutions were
made according to the manufacturer's instructions. In
the samples that presented values below the sensitivity,
the test's sensitivity value, indicated by the manufac-
turer, was considered.

- Statistical analysis

The data obtained were tabulated, and an analysis
was performed using SPSS version 24.0 (IBM Soft-
ware, New York, NY). For normality analyses, the
Kolmogorov-Smirnov test was used, and the Levene
test was used for equality of variances. Other tests
used were the Mann-Whitney U test, Kruskal-Wallis
non-parametric test, McNemar test, and Friedman non-
parametric test for paired tests. Comparisons over time
were performed using the pairwise method, and Spear-
man's correlation coefficient was used for correlations.
A significance level of p<0.05 was considered.

Results

- Demographic data

Forty-seven participants who started using PrEP be-
tween May and December 2019 were included in the
analysis. Demographic characteristics of the sample are
described in Table 1.

Of the 47 participants who enrolled in the study at TO,
41 (87.2%) were male, and six (12.8%) were female. Fig.
1 illustrates the patient follow-up flowchart.
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Table 1: Demographic characteristics of patients using PrEP from the Guidance and Counseling Center of the Municipal
Health Department of Curitiba between May and December 2019 (n = 47).

Variable N %
Curitiba 28 59.6
Birthplace Parand country cities 8 17.0
Other states 11 234
Married/de facto relationship 4 8.5
Marital status Single 42 89.4
Separated 1 2.1
White 33 70.2
Ethnicity Black 4 8.5
Yellow 1 2.2
Parda 9 19.1
Incomplete elementary school 2 4.2
Education Complete elementary or high school 17 36.2
Complete or incomplete higher education 28 59.6
Exposure to a risky situation 18 38.3
Knowledge of their serological status 6 12.8
Search reason Check a previous result 1 2.1
Prevention 19 40.4
Others 3 6.4
Heterosexual spouse with serodiscordant partner 4 8.5
Population cut Sex worker 3 6.4
Man having sex with another man 40 85.1

Participants in TO (n = 47)
41 (87.2%) men; mean age 29.54
(£ 1.19; 19-49) years

6 (12.8%) women; mean age
36.50 (+ 7.16; 20-64) years

Participants in T1 (n = 30)
28 (93.3%) men; mean age 28.75
(£ 7.10; 19-44) years
2 (6.7%) women; mean age 49.50
(£ 20.50; 35-64) years

A

4

Participants in T2 (n = 17)

17 (100.0%) men; average

age 31.35 (+ 7.10; 20-44)
years

Participants who left the study after
TO (n=17)
11 did not retum to the appointment
on the scheduled date;
4 stopped taking the medication;
1 moved to another city and
1 did not start the PrEP

Participants who left the study after
T1(n=13)
9 did not return to the appointment
on the scheduled date;
2 stopped taking the medication and
2 moved to another city

Interval I:
Average of 34.24 (+ 2.87; 25-108) days
between attendance at TO and T1

T
1
i
i
1
1
i
1
1
1
1
1
1
i
i
1
i
!
1
1

Interval II:
Average of 99.56 (+ 3.68; 80-126) days
between treatment in T1 and T2

Interval lll:

Average 130.81 (+ 3.24; 116-154) days between attendance in TO and T2

Fig. 1: Follow-up of the participants at the three time points (T0, T1 and T2) and the respective sample losses. Interval I refers to the days elapsed
from the initial consultation at TO to the next consultation, T1. Interval II refers to the days elapsed from the consultation at T1 to the next con-
sultation, T2. Interval I1I refers to the days elapsed from the consultation at TO until the final consultation, T2.
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- Oral clinical examination

The oral mucosal changes and the total number of
changes present in the participants at the three time
points are described in Table 2. In addition to the
changes that persisted over time (linea alba and fissured
tongue), dryness of the lips and oral mucosa accounted
for four (22.2%) of the 18 and four (33.4%) of the 15
changes observed in the intraoral examination at T1 and
T2, respectively.

In TO, out of a total of 47 participants, eight (17%) pre-
sented with untreated cavitated caries. In T1 and T2,
these numbers were four (13.3%) and one (5.9%) out of a
total of 30 and 17 participants, respectively. Among the
participants who had untreated cavities at TO and were
followed-up at T1 and T2, it was observed that caries
persisted, indicating a lack of dental treatment.

At TO, the amount of saliva collected was insufficient
that is, low quantity in three patients (n=44). Of these
three patients, only one followed the treatment, result-
ing in a difference of one patient less for the salivary
analyses in T1 (n=29) and T2 (n=16). When the vari-
ables GI, PI, taste, and frequency of response to ques-
tions about xerostomia (n=17) and SSFR (n=16) were
compared between the three time points (TO, T1, T2),
there was no significant difference (p>0.05; Table 3).

A total of 21 (65.6%) of the 30 and 11 (64.7%) of the 17
participants answered positively to the question, "Did
you feel any changes after starting treatment?" at T1
and T2, respectively. There was no significant differ-
ence in the answers to this question at T2 compared
to T1 (p>0.05). Of the 11 participants who experi-
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enced any changes after starting treatment at T2, four
(36.4%) had already reported experiencing changes at
T1 (polydipsia, malaise, dry mouth, and dry lips), and
six (54.5%) patients reported having experienced some
change only at T2 (malaise, polydipsia, dry mouth, and
increased appetite). (Supplement 2)

- Salivary analysis

The average interval between the last meal the patient had
and saliva collection was 206.6 + 32.6 min at TO, 175.5
+40.4 min at T1, and 198.0 + 26.4 min at T2 (p>0.05).
The values of the SSFR and salivary concentrations of
calcium, glucose, total proteins, and urea were com-
pared between the three time points for participants
who used PrEP throughout the study (n=16). There was
a significant increase in the salivary calcium concentra-
tion values at T2 compared to T1 (p=0.02; Table 4).

At T1, there was a significant difference between the av-
erage score of the variable taste (discomfort) in relation
to xerostomia. Those patients who had a dry mouth sen-
sation presented greater discomfort for taste (p=0.017).
At T1, there was a significant difference between the
mean value of SSFR and xerostomia, and those who
had a dry mouth sensation had a lower SSFR (p=0.041).
At T1, there was a significant difference between the
mean value of calcium concentration and xerostomia,
and those who reported dry mouth had a higher salivary
calcium concentration (p=0.034). At T1, there was also
a significant difference between the average taste score
(final CiTAS) and xerostomia, with those who reported
feeling dry mouth had a higher score for taste (final Ci-
TAS; p=0.013).

Table 2: Description of the oral changes present in the study participants at the three time points (T0, T1, and T2).

T0 T1 T2

Changes in the oral mucosa (n=47) m=30) 0=17)
N (%)

Morsicatio buccarum 124 1(5.6) 1(6.7)
Chronic traumatic ulceration at the margin of the tongue 2 (4.9) 0(0.0) 0(0.0)
Chronic traumatic ulceration in the buccal mucosa 6 (14.7) 3 (16.6) 2 (13.3)
Linea alba 13 (31.7) 5(27.7) 2 (13.3)
Smooth tongue 0(0.0) 1(5.6) 2 (13.3)
Fissured tongue 6 (14.7) 2 (11.1) 2 (13.3)
Geographic tongue 1(2.4) 0 (0.0) 0 (0.0)
Coated-hairy tongue 8 (19.5) 1(5.6) 1(6.7)
Melanic pigmentation 1(2.4) 1(5.6) 0 (0.0)
Torus palatinus 24.9) 0 (0.0) 0 (0.0)
Dried buccal mucosa 1(2.4) 2 (11.1) 4(26.7)
Dry lips 0 (0.0) 2 (11.1) 1(6.7)
Total 41 18 15
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Table 3: Mean values, standard deviation, minimum and maximum values of the gingival and plaque indices, taste, stimulated salivary flow
rate, prevalence of untreated cavitated caries, and frequency of answers to questions about xerostomia.

TO T1 T2
Variable (n=47) (n=30) (n=17)
n (%) or mean (= SD; min-max)
Gingival index 0.808 (£0.108; 0-2) 0.766 (£0.124; 0-2) 0.529 (£0.125; 0-1)
Plaque index 1.702 (£0.117; 0-3) 1.700 (#0.145; 0-3) 1.529 (£0.259; 0-3)
CiTAS final taste 4784 (£0.125; 4-7.66) | 5.144 (+0.326; 4-11.66) | 4.591 (+£0.165; 4-6.5)
Taste (discomfort) 1.542 (+0.080; 1-3) 1.629 (£0.166; 1-5.66) 1.371 (£0.099; 1-2)
, , Yes 8 (17.02) 4 (13.34) 1 (5.88)
Untreated cavitated caries
No 39 (82.98) 26 (86.66) 16 (94.12)
Do you have a dry mouth Yes 20 (42.6) 13 (43.3) 7(41.2)
sensation? No 27 (57.4) 17 (56.7) 10 (58.8)
How do you describe the Little 4 (8.5) 1(3.3) 2 (11.8)
amount of saliva in your Normal 41 (87.2) 27 (90.0) 14 (82.3)
mouth? Much 2(4.3) 2(6.7) 1(5.9)
Do you have difficulty Yes 24.3) 13.3) 159
swallowing food? No 45 (95.7) 29 (96.7) 16 (94.1)
Yes 6 (12.8) 3(10.0) 3(17.6)
Do you need any drink to No 41 (87.2) 27 (90.0) 14 (82.4)
swallow your meals? SSFR (mL/min) (n=44) (n=29) (n=16)
1.251 1.164 1.135
(£0.100; 0.32- 3.60) (£0.074; 0.44-2.04) (£0.115; 0.47- 2.29)

SSFR — Stimulated Salivary Flow Rate.

Table 4:Mean, minimum and maximum values, standard deviation, and p-value of the stimulated salivary flow rate and salivary concentrations
of calcium, urea, total proteins, and glucose of the participants evaluated at the three time points (T0, T1, and T2) (n = 16).

TO T1 T2
Time P-value
Variables mean (= SD; min-max)
SSFR (Ml/min) 1.073 (+0.448; 0.32-1.82) 1.180 (0.395; 0.44-1.83) 1.135 (£0.460; 0.47-2.29) 0.269
Calcium (mg/dL) 0.300 (£0.541; 0.00-2.10) ® | 0.312 (x0.795; 0.00-3.20) 0.406 (+0.299; 0.00-1.20) ® 0.033*
Urea (mg/dL) 25.043 (£12.598; 6.70-49.90) | 19.700 (+7.534; 9.20-35.60) | 23.768 (+10.584; 8.20-50.40) 0.087
Total proteins (g/dL) 0.069 (+0.073; 0.00-0.21) 0.036 (£0.050; 0.00-0.15) 0.046 (+0.063; 0.00-0.21) 0.726
Glucose (mg/dL) 0.881 (£1.635; 0.00-6.00) 0.381 (x1.203; 0.00-4.70) 0.481 (x1.098; 0.00-3.20) 0.593

* P-value <0.05.

Different letters in the line indicate a statistically significant difference (p<0.05).

At T1, there was a significant correlation between “How
do you describe the amount of saliva in your mouth”
and taste (final CiTAS; p=0.039 r=-0.378) and “How do
you describe the amount of saliva in your mouth” and
taste (discomfort; p=0.027 r=-0.404).

At T2, there was a significant difference between the
average score of taste (discomfort) in relation to the
question "Do you need any drink to swallow meals?"
and those who needed a drink to swallow meals had

greater discomfort for taste (»p=0.015). In T2, there
was also a significant difference between the mean
value of SSFR and the question, "Do you need a
drink to swallow your meals?" and those who need-
ed a drink to swallow their meals had a lower SSFR
(p=0.026).

In T2, there was a significant regular and negative cor-
relation between the SSFR values and taste (discomfort;
p=0.037, r=-0.524).
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Discussion

Due to the limited number of studies on the adverse
oral effects of PrEP and knowing that prolonged use of
PrEP can cause systemic side effects (8,9), we aimed to
assess the oral and saliva condition of HIV-uninfected
people at risk of exposure to HIV and eligible for the
use of PrEP, before starting the medication and at two
further timepoints, over approximately 130 days. In the
present sample of PrEP users, there was no difference
between the oral and salivary conditions analyzed over
time, except for the salivary calcium concentration that
increased after the third medication dispensation com-
pared to the second dispensation. This increase in cal-
cium concentration may be related to bone remodeling
caused by tenofovir (9), resulting in higher serum levels
and salivary calcium.

Although there was no difference in the SSFR values
of PrEP users among the three time points (TO, T1, T2),
36% (T1), and 28.7% (T2) of the changes felt by partici-
pants after beginning PrEP was dryness of their lips or
oral mucosa, and, on physical examination, 22.2% (T1)
and 33.4% (T2) of the changes were related to dried lips
or mucosa. In addition, PrEP users who had dry mouth
sensation (T1) or needed a drink to swallow meals (T2)
had lower mean SSFR values. These data show the
importance of reports of dry mouth, which may be as-
sociated with decreased salivary flow (12). Xerostomia
is the subjective experience of dry mouth, and the di-
agnosis is based on asking patients whether they have
any dry mouth symptoms. The causes of xerostomia go
beyond inadequate salivary volume and include chang-
es in salivary composition and the use of medications,
such as antiretroviral drugs (10,22).

In the present study, the presence of xerostomia and
“little” responses to the question “How do you describe
the amount of saliva in your mouth?” was related to the
worsening of taste at T1. In T1, PrEP users who needed
a drink to swallow their meals and had a lower SSFR
also reported worsened taste (discomfort). Saliva is es-
sential for taste, as it helps in the transduction of fla-
voring, solubilizing, and facilitating movement to the
taste pore, thereby binding to the receiving cells (23).
Taste disorders, particularly dysgeusia and bitter taste,
are common in users of protease inhibitor class antiret-
rovirals (10). These antiretrovirals can produce changes
in taste through the secretion of the medication in the
saliva or by diffusion of the lingual blood vessels to the
basolateral face of the taste cells. With continuous use,
the medication may be present in the taste buds, gen-
erating an accumulation of its metabolites, resulting in
continued taste change (24).

Changes in salivary composition, such as increased
calcium concentration, can contribute to the feeling of
dry mouth, despite an adequate amount of saliva secre-
tion (22,25). Also, dry mouth has been associated with
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changes in the salivary calcium concentration, gener-
alized oral discomfort, and dysgeusia (22). Changes in
taste are among the oral manifestations of HIV-infected
patients, and the significant loss of taste perception is
compounded by antiretroviral therapy (26).

In the saliva of PrEP users, the calcium concentra-
tion increased with longer medication use. Calcium
metabolism is regulated by three main mechanisms:
intestinal absorption, renal reabsorption, and bone
remodeling. These, in turn, are regulated by a set of
interacting hormones, including parathyroid hormone
(PTH), 1,25-dihydroxy vitamin D [1,25 (OH) 2D],
ionized calcium, and its corresponding receptors in
the intestine, kidneys, and bones (27). Truvada® is a
type of medicine known as an HIV-1 nucleoside ana-
log reverse transcriptase inhibitor. It contains two ac-
tive ingredients: emtricitabine and TDF, combined in
a single coated tablet. An in vitro study showed that
tenofovir has a direct dose-dependent effect on the
calcium-sensing receptor (CaSR), which may be re-
sponsible for the metabolic changes seen in patients
receiving antiretroviral treatment (28). The eclevated
serum PTH concentration recorded in patients using
TDF can be sustained by CaSR inhibitory activity, a
receptor coupled to the class C protein G that detects
extracellular levels of calcium ions, expressed main-
ly in the parathyroid gland and tubules kidney (28).
Thus, by inactivating CaSR, TDF does not induce the
stimulation of kinase activity regulated by an extra-
cellular signal (ERK1/2) in parathyroid cells, leading
to increased secretion of PTH (29) and consequently
calcium. The initiation of antiretroviral treatment, in-
cluding tenofovir/emtricitabine, is associated with an
increase in plasma PTH concentrations shortly after
the drug is introduced in the 4th, 24th, and 36th weeks
of use (30). Consequently, hormonal changes, such as
increased PTH, cause changes in calcium metabolism
resulting in higher salivary calcium levels (24).

The participants in this study were mostly male, white,
single, with complete or incomplete higher education,
and had a satisfactory oral condition. Almost all of the
participants reported access to dental care (97.8%).
The sample was entirely composed of patients belong-
ing to a key population at risk of exposure to HIV (1).
These key populations are subject to disproportionate
risks and vulnerabilities, do not have equitable access
to health care, experience health outcomes below those
recommended, and deserve a priority response based on
basic human rights (5). PrEP has emerged as an effec-
tive option for HIV prevention in these most vulnerable
populations. However, its efficacy is directly related to
a patient's adherence to treatment. Some factors that in-
fluence adherence to PrEP are stigma, low-risk percep-
tion, low decision-making power, an unacceptable dos-
ing regime, side effects, and the logistics of everyday
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life (5). Furthermore, adherence is better during times
of higher perceived risk, although on average adherence
to PrEP wanes over time (5). In the present study, low
adherence to treatment over time was characterized as
the main limitation and was evidenced by the loss of 30
patients over an average follow-up period of 130 days.
The presence of systemic adverse effects of PrEP, such
as nausea, malaise, diarrhea, vomiting, dizziness, and
abdominal discomfort, may have contributed to the
patients' loss of adherence in our study, as 44% of the
changes felt in T1 and about 28.7% of the changes felt
in T2 reported such effects. Thereafter, knowing that
the sample selection was for convenience and that there
were several losses, the level of reproducibility of the
present study can be assured by the sample power supe-
rior to 75% performed from variables that showed sta-
tistically significant differences during follow-up.
Although our study was preliminary and the sample
was limited, the results showed that the prolonged use
of PrEP seems to be associated with reports of dry
mouth and worsening of taste. These symptoms are
possibly related to their increased salivary calcium con-
centrations associated with PrEP use. Our findings can
help guide strategies that aim to minimize the impact of
these symptoms on patients' quality of life. As few stud-
ies have been conducted on the adverse oral effects of
PrEP, we were unable to make clear comparisons with
previous studies. Further studies addressing this issue
in chronic PrEP users should be conducted so that strat-
egies aimed at the prevention and care of oral conditions
can be formulated to improve the oral health-related
quality of life of patients taking PrEP.
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