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SUMMARY
BACKGROUND: Some researchers have suggested that HIV infections can increase the cytokines, which might interfere with the bone
metabolism and increase the risk of bone mass loss. However, this issue has yet to be consolidated in postmenopausal women.
OBJECTIVE: To analyze studies that evaluated the loss of bone mass through DEXA in women living with HIV.

MATERIALS AND METHODS: A systematic review was conducted following the PRISMA guideline. The MEDLINE, EMBASE and Cochra-

ne databases were consulted from January 1987 to March 2017. Studies assessing bone mineral density (BMD) in postmenopausal
women living with HIV were included. The secondary outcome was to evaluate the impact of antiretroviral on BMD.

RESULTS: Sixty percent of the manuscripts suggested that women living with HIV had more bone loss than women in the control group,
mainly in the lumbar spine. Forty percent did not observe any difference between groups. One study reported the influence of antiretroviral drugs on bone mass but did not find any difference between groups.

CONCLUSION: Our data suggest that HIV infections may have a negative influence on bone mass loss in women. Further studies on the
mechanism of this HIV consequence are necessary to clarify the connection as well as the impact of the antiretroviral action on BMD
in postmenopausal women.
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INTRODUCTION

HIV infections are related to systemic inflammatory processes, which may increase some mediators
and cytokines that play a role in the regulation of several endocrine and metabolic processes. In fact, HIV
infections can increase the TNF-alpha e IL-6, thus
increasing bone resorption.1,2 Therefore, information
on the bone metabolism of patients infected with the
human immunodeficiency virus (HIV) is of real interest due to the regularly recurring changes of physiologic states during the course of disease.3,4
DATE OF SUBMISSION:

A clinical trial with 112 HIV-infected men reported that users of protease inhibitors presented a 2.2fold enhanced relative risk of bone loss (osteopenia
or osteoporosis) on the whole-body measurement4.
Notwithstanding, the majority of studies focused
only on a male young-adult population around peak
bone mass, for which osteoporosis prevalence is not
high5. However, it is not clear if the loss of body mass
in female patients is only related to HIV infections or
the used drugs.5-8 Therefore, the aim of this research
was to analyze studies and evaluate the influence of
HIV on the women bone mass as a first outcome.
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METHODOLOGY

on the WHO criteria for the osteoporosis diagnosis, a
T-score below or equal to -2.5 SD (standard deviation)
for lumbar spine, femoral neck, and/or total femur
was adopted.10
The eligibility criteria for the studies in this review consisted of women between 45 and 65 years
of age, who were in postmenopause, and who had
received antiretroviral therapy for more than five
years. Studies of populations with characteristics
different from those just mentioned were excluded.
When the evidence selected after applying the
inclusion criteria was defined as a randomized controlled clinical trial, it was run through an appropriate checklist for critical evaluation (JADAD). Studies
were considered for inclusion if the JADAD score was
equal to or higher than 3.11 When the evidence was
defined as a comparative study (observational studies or nonrandomized clinical trials), it was also run
through an appropriate checklist for critical evaluation (NEWCASTLE OTTAWA), and only those studies
with a score over 6 were included.12.
The information gleaned from the selected studies was displayed in a table comprising the following
variables: authors’ names, publication year, study design, number of patients, CD4 count, age, form and
duration of antiretroviral therapy, duration of HIV
infection, and expected outcome (Table 1). To date,

This systematic review of the literature followed
the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) guidelines9. The
databases used for consultation were MEDLINE and
Cochrane. Articles published in English, Spanish,
Portuguese, Italian and French from 1987 (the first
study of HIV) to September 2016 were selected using
the search strategies reported in Fig. 1. Systematic
reviews, meta-analyses, and references cited in the
papers were consulted, but only original work was
included in this review. The study selection, as well
as the evaluation of titles and abstracts, was carried
out by two researchers (P.Y.A.C. and R.S.S.), skilled
in conducting blind systematic reviews independently, who closely followed the inclusion and exclusion
criteria. After this stage, the original articles were
critically assessed before being included or not in the
study. When selection became a source of discord, a
third reviewer was consulted (J.M.S.).
In the inclusion of studies, preference was shown
for prospective observational studies or clinical trials. Furthermore, they should include postmenopausal women living with HIV who were undergoing
antiretroviral therapy and were informed about bone
mineral density. The latter was measured using dual-energy X-ray absorptiometry (DEXA). Also, based

TABLE 1 – THE CHARACTERISTICS AND PRIMARY OUTCOME OF SELECTED STUDIES.
Number of
patients

Age

CD4 +
count

Type of ARV

ARV Treatment
length

Length of
HIV infection

Outcome

Total n=275
TARV-i
(n=142)
TARV-c
(n=133)

44 years ±
2.5 years

>350 cel./
mm3

PI: 36%
Tenofovir: 3%
NRTI: 52%
RTINNA : 35%

2.4 years (± 1.2 years)

9 years (±
5.5 years)

No negative impact
on the BMD

Dolan et al.,
2004 (7)

Transversal HIV+: n=84
HIV-: n=63

41 years (±
0.9 year)

385 (± 25
cel./mm3)

PI: 42%
NRTI: 80%
RTINNA : 27%

IP: 18.3 (± 2.1 months) 8 years (±
RTIN : 41.2 (± 4.2
2.5 years)
months)
NNRTI: 8.1 (± 1.0
month)

No negative impact
on the BMD

Yin et al.,
2005 (14)

Transversal HIV+: n=31
HIV-: n=186

56 years (±
1.1 year)

458 (± 72
cel./mm3)

PI: 34%
NRTI: 11%
RTINNA : 7%
PI + NNRTI:
48%

IP: 35.1 (± 6 months)
RTIN : 63.4 (± 10.1
months)
NNRTI: 12.5 (± 4.1
months)

7 years (±1.5
years)

HIV+ patients with
low BMD in the
lumbar spine

16.5 years (±
1.4 years)

HIV+ patients with
low BMD in the
lumbar spine

Authors
and publication year

Study
design

Grund et al., RCT
2009 (13)

Calmy et al., Transversal HIV+: n=22
2013 (15)
HIV-: n=44

44.3 years (± 626 (± 220 PI: 41%
1.8 year )
cel./mm3) Tenofovir: 14%
NNRTI: 45%

11.4 years (8.9 a 13.5
years )

Teichmann
et al., 2003
(6)

39.4 years (±
2.2 years)

51.7 years (± 4.5 years) -

Transversal HIV+: n=50
HIV-: n=50

339,5
(±46,2
cel./mm3)

-

HIV+ patients with
low BMD in the
lumbar spine and
femur

RCT = randomized clinical trial; N = number; ARV: antiretroviral; IP: protease inhibitor; RTIN = reverse transcriptase inhibitor nucleoside analogue; RTINNA = reverse transcriptase
inhibitors, non-nucleoside analogues; BMD = Bone Mass Density
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Medline: (Highly Active Antiretroviral Therapy OR HAART
OR Antiretroviral Therapy, Highly Active OR Anti-HIV
Agents OR Agents, Anti-HIV OR Anti HIV Agents OR
Anti-AIDS Agents OR Agents, Anti-AIDS OR Anti AIDS
Agents OR Anti-HIV Drugs OR Anti HIV Drugs OR Drugs,
Anti-HIV OR AIDS Drugs OR Drugs, AIDS OR Anti-AIDS
Drugs OR Anti AIDS Drugs OR Drugs, Anti-AIDS OR
CCR5 Receptor Antagonists OR HIV Fusion Inhibitors OR
HIV Integrase Inhibitors OR HIV Protease Inhibitors) AND
(Osteoporosis OR Osteoporosis, Post-Traumatic OR Osteoporosis, Post Traumatic OR Post-Traumatic OR Osteoporosis OR Post-Traumatic Osteoporosis OR Osteoporosis,
Senile or Osteoporosis, Senile OR Senile Osteoporosis OR
Senile Osteoporosis OR Osteoporosis, Involutional OR Osteoporosis, Age-Related OR Osteoporosis, Age Related and
Bone Loss, Age-Related and OR Age-Related Bone Loss
OR Age-Related Bone Losses OR Bone Loss, Age Related
OR Bone Losses, Age-Related OR Age-Related Osteoporosis OR Age Related Osteoporosis OR Age-Related Osteoporosis OR Osteoporosis, Age-Related)
Cochrane: Highly Active Antiretroviral Therapy AND Osteoporosis
FIG. 1 – Databases and search strategies.

there is not a sufficient number of randomized clinical trials to perform a meta-analysis, which would
provide a more robust analysis.
RESULTS

A total of 347 articles were identified in the primary database. After titles and abstracts were carefully read and the inclusion criteria were applied, five
studies were selected for critical evaluation (Fig. 2).
Table 1 presents their main characteristics. There
were altogether 462 women who were living with
HIV and whose median age was 44 years ± 6.5 years.
The mean length of HIV infection was 8.1 ± 3.2 years
and the CD4 cell count varied from 339 to 626 (482.5
± 71.5 cells). The mean length for ART treatment was
6.3 ± 1.2 years; only the randomized clinical trial conducted by Grund et al13 was included. Also, there is
not a sufficient number of randomized clinical trials
to perform a meta-analysis.
Sixty percent of manuscripts suggested that women living with HIV had more bone loss than women
in the control group, especially for lumbar spine (n=
409 patients with HIV) 13-15. Forty percent did not observe any difference between groups. One study reported the influence of antiretroviral drugs on bone
mass but did not find any difference between groups
(Table 1). In fact, the study using continuous ART or
471

with CD4 count inferior to 250 cells/mm3 was not
related to osteoporosis at the lumbar spine (RRA=0,012 com 95% CI: -0.053 a 0.042) 13.
DISCUSSION

Retroviral therapy has brought a new perspective
to women living with HIV and prolongs the longevity,
thus increasing the number of women entering the
menopause stage, when there is a reduction in the
production of steroids.16-20 However, there are questions on whether women have a higher propensity
to osteoporosis due to HIV infection and the effect of
ARVs hypoestrogenism during this period. Our study
suggests that HIV negatively influences bone mass
density in postmenopausal women.6,14,16 However, we
found no evidence that ARVs could increase this risk,
because of a low number of studies.
Women infected by HIV may be asymptomatic for 10 years, as the reduction in lymphocytes is
slow.21 However, the infection can determine a loss
of bone mass due to a decrease in the health of the
patient and changes in the immune system21. Indeed,
increased levels of cytokines such as TNF present in
chronic HIV infection can increase bone turnover by
stimulation of osteoclasts17,18 and enhancement in
bone resorption. In more severe forms of infection
by HIV, low levels of CD4 are also related to reduced
bone mineral density, as demonstrated in the study
cohort.19 In these cases, opportunistic infections, a
decrease in nutrition, reduced bone mass and general condition could be the factors that negatively influence bone mass.16-19
Three studies evaluated the risk of osteoporosis
in HIV+ population.6,14,16 However, only the study of
Teichmann et al.6 found an increase in osteoporosis
risk for HAART users. The authors did not report the
time of HIV infection, previous use of antiretroviral
therapy prior to the study, or the ART composition
used. That is a concern regarding this study. Another limitation of the studies was the absence of factor
makers, which can make data interpretation more
difficult. Also, It is known that type of drug used in
HAART is essential, because it may be responsible
for a higher or lower impact in the bone microenvironment. For example, reverse transcriptase inhibitors (NRTIs) and protease inhibitors (PI) act in
blocking RANKL decreased calcitriol and inhibition
in osteoblasts. In turn, Zidovudine accelerates the
genesis of osteoclasts and Tenofovir impairs bone
REV ASSOC MED BRAS 2018; 64(5):469-473

Embase
n=112

Pubmed/Medline
n=347

Cochrane
n=0

Not related with
PICO components
n=331

Screening

Identification
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Elegibility

Full text articles assessed for eligibility n=36

References of selected
articles cross checked
n=1

Full articles excluded with reason:
- other language out of inclusion
criteria (n=14);
- no menopause state (=18)

Included

Selected articles for data extraction
n=7
Articles excluded for
not giving detailed
results (n=2)
Primary articles included in the systematic review n=5
FIG. 2 – Systematic review algorithm.

mineralization. Thus, the composition is essential to
evaluate the use of HAART in bone mass and risk of
osteoporosis, which can be a limitation of the studies
analyzed.
Dolan et al.7 reported the type of ART used and
time of HIV infection but failed to inform HAART use
time before inclusion in the study. Additionally, there
was heterogeneity in the population, including women who were still menstruating and with higher levels of estrogen, which complicates the assessment of
osteoporosis related to low estrogen levels. Furthermore, there is a selection bias in study type, primary
outcome, and population in the selected randomized
studies,13 which may hinder the risk analysis of osteoporosis in women with HIV during the climacteric. Also, another limitation of our study was the lack
of a sufficient number of randomized clinical trials
to perform a meta-analysis, which would provide a
more robust analysis. Another bias was the study of
REV ASSOC MED BRAS 2018; 64(5):469-473

Teichmann et al.6 related to the inclusion of young patients.
The survival of women living with HIV has dramatically increased because of retroviral drugs15.
However, there is concern that these substances
have an adverse impact on bone mass, mainly in
climacteric women, who experience the effects of
hypoestrogenism on the bone density.11 Therefore,
there is great concern about the bone mass loss in
the HIV population.
CONCLUSION

Finally, our data suggest that HIV infections may
have a negative influence on the bone mass loss in
postmenopausal women. Further studies on the
mechanism of this HIV consequence are necessary to
clarify this connection as well as the impact of the antiretroviral action on BMD in postmenopausal women.
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