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ABSTRACT

RESUMO

Objective: The objective of this study
was to evaluate mandibular osteoporotic
alterations in patients with HIV infection
in comparison to non-HIV-infected patients
using panoramic radiographs. Material and
Methods: 26 HIV-infected patients and 142
non-HIV-infected patients (control group)
were included in this study. Panoramic
radiographs of the participants were
assessed considering mandibular cortical
index (MCI). Non-parametric comparisons
between groups were performed, using
Mann-Whitney test, at a level significance
level of p= 0.05. Results: HIV-infected
patients presented lower bone mineral
density (BMD) at mandible, assessed by MCI
in panoramic radiographs when compared to
non-HIV-infected patients. The medication
intake of HIV-infected patients was highly
heterogeneous and could not be associated
to the low BMD presented in the mandibular
cortex. Conclusions: HIV-infected patients
may present lower mandibular BMD than
non-HIV-infected patients.

Objetivo: O objetivo deste estudo foi avaliar
as alterações osteoporóticas mandibulares em
pacientes com infecção por HIV comparandoos com pacientes não infectados, por meio
de radiografias panorâmicas. Material e
Métodos: 26 pacientes infectados pelo HIV e
142 pacientes não infectados (grupo controle)
foram incluídos neste estudo. As radiografias
panorâmicas dos participantes foram avaliadas
considerando o índice da cortical mandibular
(MCI). Comparações não paramétricas entre os
grupos foram realizadas, com o teste de MannWhitney e nível de significância de p = 0,05.
Resultados: Pacientes infectados pelo HIV
apresentaram menor densidade mineral óssea
(BMD) na mandíbula, avaliada pelo MCI em
radiografias panorâmicas, quando comparados
aos pacientes não infectados pelo HIV. A ingestão
de medicamentos de pacientes infectados pelo
HIV foi altamente heterogênea e não pôde ser
associada à baixa BMD apresentada no córtex
mandibular. Conclusões: Pacientes infectados
pelo HIV podem apresentar BMD mandibular
menor do que pacientes não infectados pelo HIV.
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INTRODUCTION

A

pproximately 43 million people are infected
by the human immunodeficiency virus
(HIV), and the number of cases is increasing
every year [1]. The treatment for suppression of
HIV replication is effective in the progression of
the disease, [2] although does not cure the HIV
infection [1]. Hence, HIV patients can survive in
asymptomatic chronic stages with reduced viral
load [1].
Osteoporosis is a worldwide prevailing
disease affecting nearby 27.5 million only in
Europe, and more than 20 million Brazilians
over 65 years old [3-5]. This disorder occurs
when the process of bone remodeling becomes
unbalanced due to major reabsorption of
osteoclasts rather than osteoblasts [6,7].
There are several factors associated with this
disorder such as lifestyle, menopause, endocrine
hormones, cytokines and drugs that may affect
bone remodeling [6,7]. Osteoporotic fractures is
the most frequent clinical finding of osteoporosis,
and these fractures may lead to morbidity
and mortality [8]. As ageing, HIV patients can
experience relatively higher reduction on bone
mineral density (BMD) than general population
[1]. Dual X-Ray Absorptiometry (DXA) is the
method of choice to diagnose osteoporosis [9].
DXA scan is an accurate test to measure
bone mineral density (BMD) and to diagnose
osteoporosis [10]. Based on World Health
Organization (WHO) criteria, the DXA result
of a T-score of ≥ –1 is considered normal;
between - 1.0 and - 2.5 is considered as
osteopenia or low bone mass; and a T-score of ≤
–2.5 corresponds to a diagnosis of osteoporosis
[11]. DXA examinations can also be used to
monitor response to treatment, predict fracture
risk and has the ability to verify effectiveness of
antifracture therapies [12].
Although DXA scan is the most accepted
method for BMD evaluation, it is an expensive
examination [13] and has limited accessibility
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in developing countries [14]. Hence, imaging
examinations such as panoramic radiographs,
often requested by dental professionals, can
be applied as an opportunistic screening tool
for the identification of patients with high risks
low BMD [13]. Panoramic radiographs have
advantages as their low cost, wide easy access
and a low radiation exposure [15].
Mandibular cortical index (MCI), obtained
from panoramic radiographs, is a reliable
radiomorphometric index in the screening
patients with low BMD [16,17]. MCI reliability
was exhausted confirmed by a broad range
of researchers, which verified its correlation
with BMD [8,15,17,18]. Briefly, the MCI is a
qualitative assessment of the endosteal margin
of mandible, specifically between the bicuspids
and molar area, in which the presence of
radiolucent defects is verified [17].
In HIV-infected patients, the pathogenesis
of osteoporosis differs from the general
population, as a number of modificatory factors,
such as the intake of antiretrovirals, may alter
the bone metabolism [19,20]. The decrease
in BMD in HIV-infected patients treated with
antiretrovirals is pronounced during the first six
months after first exposure to antiretrovirals, but
stabilize in long-term therapy [21]. However,
it is hypothesized that the decrease of BMD
in HIV patients may be related to hormonal
changes caused by antiretrovirals that affects
bone turnover [22]. Considering the types
of antiretrovirals that are more often related
to BMD decrease in HIV-infected patients,
literature points that among nucleoside reverse
transcriptase inhibitors, zidovudine can increase
osteoclast activity and tenofovir can prejudice
bone mineralization [23].
Hence, HIV-infected patients may
present higher frequency of deleterious effects
of osteoporosis at younger ages, due to the
antiretroviral medication intake. As DXA is not
frequently performed in younger patients, but,
Braz Dent Sci 2021 Jan/Mar;24(1)

Nagai AY et al.

eventually, panoramic radiographs could be
performed in the beginning of dental treatments,
MCI can be applied as a screening tool to low
BMD in these patients.
Thus, this investigation aimed to assess
the mandibular BMD of HIV-infected patients,
using the MCI from panoramic radiographs.
Additionally, MCI from HIV-infected patients
was compared with MCI of non-HIV-infected
patients, with the same age and the same gender.
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normal, when a sharp and marked continuous
endosteal margin is observed; C2= moderately
eroded, with evidence of lacunar resorption and
C3= severely eroded. A schematic explanation
of the aforementioned is available on Figure 1.
A figure containing panoramic radiographs of
this sample is demonstrated on Figure 2.

MATERIAL AND METHODS
Study participants and inclusion and
exclusion criteria
This retrospective study was conducted
with 26 patients who had a confirmed diagnosis
of HIV infection (from the 23607.888 São Paulo,
Brazil) and 142 non-HIV-infected patients
(from São Paulo University Dentistry School,
Brazil) who underwent panoramic radiographic
examinations for dental treatment. Approval
was obtained from the Ethics Committee at São
Paulo University Dentistry and Medicine School,
Dentistry University database.

Figure 1 - Schematic representation of the endosteal margin
classification.

The guidelines of Helsinki were followed
in this investigation.
Panoramic radiographic examinations
with technical failures were excluded. The nonHIV-infected patients (control group) were
selected randomly in order to match the age and
gender of the HIV-infected patients.
MCI analysis was performed independently
by four experienced radiologists two weeks
apart to avoid memory bias. Intraobserver
reliability was assessed between measurements.
The radiologists assessed the appearance of
the cortical bone at the mandibular endosteal
margin on both sides of the mandible, between
the mental foramen to the posterior limit
of the angle of the mandible, using the MCI
(Klemmeti) classification proposed in 1994
[17]. This classification is as follows: C1=
3

Figure 2 - Panoramic radiographs of the present study with
their specific classifications.

Statistical Analysis
For MCI, non-parametric comparisons
between groups (Mann-Whitney test.) were
performed. Intra- and inter-observer agreement
was assessed using the Kappa test. Agreement
between observers for MCI was evaluated using
this study panoramic radiographs in random
order and with a seven-day interval between
MCI assessments to avoid memory bias.
All statistical analyses were performed
using the IBM SPSS Statistics 24 software (SPSS,
Inc., Chicago, IL, USA).
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Table II - Mandibular cortical index classification for HIVinfected patients and non-HIV-infected patients (control group)
and differences between groups according to Mann-Whitney
test

RESULTS
Descriptive data
Table I depicts the number, gender,
median age of HIV-infected patients, as well as
the medication intake description. A detail of
the HIV-infected patients with MCI C2 and C3,
which is associated with low BMD at mandible
according to medication intake is also described.
Table I - Descriptive statistics of HIV-infected patients. Median
age, gender, medication intake and a detail of C2 and C3
mandibular cortical index patient’s medication intake

Variable
Total of patients assessed

26

Median age

51 (26-73)

Gender

Number of patients

Male

5

Female

21

C2 and C3 patients
according to the medication intake

Medication intake
AZT + 3TC + Biovir

6

3

Biovir + Kaletra

1

1

TDF + 3TC + EFV

2

2

Biovir + ATZ + Ritonavir

2

1

TDF + 3TC + EFV

2

1

AZT + ATZ + 3TC + vit A e D

1

1

TDF + 3TC + RALT + Duran

1

1

TNF + 3TC + EFV

1

1

Biovir + EFV

2

2

AZT + 3TC + Kaletra

2

2

AZT + 3TC + EFV

2

1

AZT + ETC + NVP

1

1

NEV + EST + LAMI

1

Puran T4 + Assert

2

Regarding to MCI, differences between
groups are available in Table II. The HIV-infected
patients presented a higher MCI classification
(median= 2) than non-HIV-infected patients
(median= 1), with a p value of 0.067.

4

Mandibular cortical
index

HIV

Control

C1

12

94

C2

12

39

C3

2

9

Median

2a

1b

Total

26

142

p value
Legend: distinct letters indicate
difference between groups.

p= 0.067
statistically

significant

The Kappa test for MCI showed significant
intra and interobserver values (0.82 (p= 0.01)
and 0.87 (p= 0.02), respectively).

DISCUSSION
In the present study, we found that HIVinfected patients presented lower mandibular
BMD, when assessed using MCI in panoramic
radiographs, when compared to non-HIVinfected patients. As MCI can be applied as
a screening tool to low BMD and previous
researchers considering HIV-infected patients
mention the higher risk of osteoporosis in HIVinfected patients, our findings corroborate and
emphasize the literature.
It is well known that the prevalence of low
BMD in HIV-infected patients is relatively higher
when compared to the general population [24].
HIV-infected patients are believed to be three
times more likely to present osteoporosis than
non-HIV-infected patients [23]. HIV infection
and the use of antiretroviral drugs (ART) modifies
the regulatory markers of bone absorption and
resorption, leading to lower BMD [25].
Effective combined ART uses drugs
targeting viral enzymes in HIV infections (26).
Based on their resistance profiles and molecular
mechanisms, these drugs are divided into six
distinct classes: nucleoside/ nucleotide reverse
transcriptase inhibitors (NRTIS), non-nucleoside
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reverse transcriptase inhibitors (NNRTIs),
integrase inhibitors, protease inhibitors (PIs),
fusion inhibitors and co-receptor antagonists
[27].
Although
certain
sociodemographic
characteristics of individuals with HIV infection,
such as smoking and liver disease, may be prone
to low BMD, it is established that exposure to
antiretroviral therapy affects BMD directly and
indirectly, with the impact on BMD differing
between the ART classes and among the
individual antiretroviral agents within a given
class of drugs [19]. In the present study sample
of HIV-infected patients, it was not possible to
correlate a specific ART to the low BMD as the
combination of drugs are highly heterogeneous.
Some studies show that the initiation of
ART use reduces the BMD from 6% to 2% in 1
to 2 years [28]. Greater losses in BMD at the
beginning of treatment with ART are observed
with the use of nucleoside / nucleotide reverse
transcriptase inhibitors and protease inhibitors,
but less with the integrase inhibitor raltegravir
[19].
The extent of BMD loss depends in part
on the specific drugs used in the treatment [29].
Furthermore, the characteristics and magnitude
of the change in BMD between HIV viremic and
HIV avirenic infected patients may occur [19].
Moreover, the reduction in BMD in HIVinfected patients can occur as a secondary event
to the immune reconstitution and / or an effect
of ART on bone metabolism. BMD modifications
may occur due to a pattern of early increases in
bone resorption markers, followed by delayed
increases in bone formation markers [30].
The most negative outcome of osteoporosis
is the low-energy fractures due to low BMD
[6,31]. Considering the aforementioned, Triant
et al. found that fractures prevalence was higher
in HIV-infected patients when compared to a
control group [32].
Within the context of dentistry, Lemos et
5
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al. systematic review found that HIV-infected
patients with dental implants, performed
similarly to non-HIV-infected patients patients.
As long as the risk factors and CD4+ cell
count are controlled, dental implant is a viable
treatment [33-35]. In addition, Medeiros et al.
showed that osteoporotic patients also did not
show a difference in the performance of the oral
implants compared to non-osteoporotic patients
[35]. So far it seems that a low BMD in HIVinfected patients does not affect dental implants
performance, however, there are no studies that
investigate the relationship of all these factors
simultaneously.
When evaluating mandibular BMD
modifications in HIV-infected patients, Caputo
et al. observed that postmenopausal women
presented higher risk of low BMD when
compared to non-HIV infected patients, which is
in concordance with the present study [36].
Patients with a moderately eroded
endosteal margins, as detected in MCI, have a
significant chance to have at least osteopenia.
According to Calciolari et al., the presence of any
cortical erosion in endosteal margin, verified by
MCI, can be applied as a low BMD indicator,
with a chance of 80% of these patients have at
least osteopenia [37].
The limitations of the present investigation
are the retrospective nature of this investigation,
the limited number of patients and the lack
of information regarding to the HIV status of
the HIV-infected patients, such as the lack of
information related to viremia and CD4 + cell
count of HIV-infected patients.

CONCLUSIONS
Within the limitations of the present
study, in conclusion, patients with HIV infection
may present lower mandibular BMD, when
compared to non-HIV-infected patients. Further
larger samples studies should be performed in
order to investigate mandibular BMD in HIVinfected patients and dentists should be aware
Braz Dent Sci 2021 Jan/Mar;24(1)
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of the possibility to screen these patients using
panoramic radiographs, in order to avoid lowenergy fractures and provide proper refer to
early treatment for systemic low BMD.
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