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Abstract

Background: A systematic review is made to determine whether human immunodeficiency virus (HIV) infection
has an impact upon dental implant osseointegration.

Material and Methods: A PubMed (MEDLINE) literature search was made of articles published up until 14 April
2014. The systematic review was conducted based on the Preferred Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA). The quality of the studies included in the review was assessed using the Methodological
Index for Nonrandomized Studies (MINORS) and levels of evidence (based on the University of Oxford’s Center
for Evidence Based Medicine criteria).

Results: The combinations of search terms resulted in a list of 132 titles. Nine studies finally met the inclusion
criteria and were selected for inclusion in the systematic review. A total of 173 dental implants were placed in 80
patients (135 implants in 56 HIV-positive subjects and 38 implants in 24 HIV-negative patients), and a single loss
of dental implant osseointegration was recorded in an HIV-positive patient.

Conclusions: Our results suggest that dental implant placement in HIV-positive patients does not increase the
dental implant failure rate. Prophylactic antibiotic treatment, the administration of highly active antiretroviral
therapy, and control of the CD4+ T lymphocyte counts appear to be the main influencing factors in this respect.
Given the few studies included in our systematic review, further prospective studies involving larger sample sizes
and longer durations of follow-up are required in order to confirm the results obtained.
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Introduction

Human immunodeficiency virus (HIV) infection is a
major public health problem. According to estimations
of the United Nations, 34 million people throughout the
world suffer from HIV/Acquired Immune Deficiency
Syndrome (AIDS) (1).

The disease is characterized by progressive immune
system failure that gives rise to the development of op-
portunistic infections and neoplasms. The virus inva-
des CD4+ T lymphocytes, macrophages and dendritic
cells, and the CD4+ T cell counts gradually decrease as
a result of direct cytopathic action or cytotoxic CD8+T
lymphocyte-mediated attack. Cellular immunity is
affected once the lymphocyte count has dropped to be-
low a critical point, and the patient becomes vulnerable
to opportunistic infections. On the other hand, if HIV
viral replication is not inhibited, the resulting immune
activation increases the risk of cardiovascular events,
tumors and kidney, liver and neurological disorders,
among other problems (2-4). Following the introduc-
tion of highly active antiretroviral therapy (HAART)
in 1996, the mortality rates associated with AIDS have
decreased drastically, and enormous benefits have been
obtained in terms of lessened patient morbidity and
transmission of the infection. At present, thanks to the
availability of increasingly effective and better tolerated
antiretroviral treatments, the disease has been brought
under control and the epidemic has been stabilized.
This situation in turn has generated new challenges, for
although HIV-infected individuals undergoing elective
procedures and treatments have an adequate immune
status, there are a number of factors that distinguish
them from the general population, such as age (75% of
the HIV-positive population is over 40 years of age),
an increased prevalence of comorbidities, long-term
complications of HAART, a greater need for medical
care, the need for regular medication, and chronic in-
flammation (4-8). In this respect, it would be interesting
to determine whether the dental implant osseointegra-
tion and success rates in HIV-infected individuals are
the same as that observed in the general population. It
should be taken into account that bone metabolic altera-
tions are frequent in the context of HIV infection, due
to a number of factors such as physical inactivity, de-
pression, smoking, alcohol and opiate abuse, low testos-
terone levels, suboptimum calcium / vitamin D intake,
and HAART (9).

A number of studies (10,11) have explored the association
between different local and systemic factors and dental
implant osseointegration. Buser et al. (11), on occasion of
the second international team of oral implantology (ITT)
consensus conference, proposed dividing the systemic
risk factors affecting dental implant osseointegration
into two groups: very high risk and significant risk. They
concluded that immune depressed individuals, whether
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infected by HIV or subjected to immunosuppressive
treatment (such as transplant patients), are at high risk.
Few data are found in the literature on dental procedures
and their complications in HIV-infected patients, and
there is limited experimental and clinical experience
with dental implant placement in HIV infection. The
present systematic review was therefore carried out to
determine whether HIV infection has an impact upon
dental implant osseointegration.

Material and Methods

The Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) statement was used in
this study (12).

- PICO question

Does HIV infection have an impact upon dental implant
osseointegration?

Search strategy for the identification of studies

The PubMed (MEDLINE) database of the United
States National Library of Medicine was used for a
literature search of articles published up until 14 April
2014. The following search terms were used in different
combinations: “dental implant”, “AIDS”, “HIV”, “HIV-
positive”, “HAART”, “HAART HIV”. Two examiners
read the titles and abstracts of all studies, and no blinding
was carried out regarding author names, journals or
publication date. The search was completed with a
review of the references of the selected articles in order
to identify additional studies not found in the initial
literature search.

In addition, a manual search (up until 14 April 2014)
was made of the following journals: Clinical Implant
Dentistry and Related Research, Clinical Oral
Investigations, Clinical Oral Implants Research, Implant
Dentistry, International Journal of Oral and Maxillofacial
Implants, Journal of Clinical Periodontology, Journal of
Oral Implantology, Journal of Oral and Maxillofacial
Surgery, Journal of Periodontology, Medicina Oral,
Patologia Oral y Cirugia Bucal, and Oral Surgery and
Oral Medicine, Oral Pathology, Oral Radiology, and
Endodontology.

- Study selection criteria

Before starting the study, a series of inclusion and
exclusion criteria were established. Chosen full-text
articles were assessed for the following inclusion
criteria: (a) Studies including HIV-infected patients
receiving at least one dental implant; (b) Prospective
and retrospective studies, case series and case reports.
In vitro or animal studies were excluded. Authors were
contacted for clarification of missing information when
necessary. No restrictions were placed on the year or
language of publication. All articles selected from the
electronic and manual searches were independently
assessed by the first and second authors of the present
study, according to the established inclusion criteria.
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Any disagreements between the reviewing authors were
resolved by consensus, or by consulting the last signing
author of the study.

- Quality assessment

Two authors independently evaluated the quality of
the studies included in the systematic review using
the Methodological Index for Nonrandomized Studies
(MINORS) (13). The MINORS scale includes the
following points: (a) a clearly stated aim; (b) inclusion of
consecutive patients; (c) prospective collection of data;
(d) appropriate endpoints; (¢) unbiased assessment; (f) a
follow-up period; (g) losses to follow-up of < 5%; and
(h) prospective calculation of the study size for non-
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comparative studies (Table 1), and additional criteria
in the case of comparative studies; (i) an adequate
control group; (j) contemporary groups; (k) baseline
equivalence of groups; and (I) adequate statistical
analyses (Table 2). The items on the MINORS scale are
scored as 0 (not reported), 1 (reported but inadequate)
or 2 (reported and adequate). The ideal global score is
16 for non-comparative studies and 24 for comparative
studies. Furthermore, we defined study quality as
poor (< 5), fair (6-10) or good (> 11). Quality was also
assessed according to the levels of evidence (based on
the University of Oxford’s Center for Evidence Based

Medicine criteria) (23) (Tables 1 and 2).

Levels
ofevidence
(CEMB 2011)
4
4
4

Study
quality
Fair
Fair
Fair

Fair
Fair
Fair
Fair

Total
score
(of 16)

Prospective
calculation
of study size
(h
0
0
0

Losses to
follow-up
less than
5% (2)
2
1
1

Follow-up
period
f)

Unbiased
assessment
(®)

0
0
0

Appropriate
endpoints
@

1
2
2

collection of
data (c)

Inclusion of  |Prospective

consecutive
patients (b)

2
1
2

Clear
aim (a)

2
2
2
2

Romanos et
Baron et al.

al. 2014

reports
(14)
Shetty and
Achong
2005 (15)

Study
Case

Table 1. Quality assessment scores of case series and case reports using the 8-point MINORS scale and levels of evidence (CEMB 2011).

2004 (16)

Rajnay and
Hochstetter
1998 (17)
Case series
Kolhatkar et
al. 2011 (18)
Strietzel et
al. 2006
(19)
Achong et
al. 2006
(20)
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Table 2. Quality assessment scores of prospective studies using the 12-point MINORS scale and

levels of evidence (CEMB 2011).

Study Stevenson et al. Oliveira et al.
2007 (21) 2011 (22)

Clear aim (a) 2
Inclusion of consecutive patients (b) 2 2
Prospective collection data (c) 2 2
Appropriate endpoints (d) 2 2
Unbiased assessment (e) 0 0
Follow-up period (f) 2 2
Losses to follow-up less than 5% (g) 1 2
Prospective calculation of the study size (h) 0 2
Adequate control group (i) 2 2
Contemporary groups (j) 2 2
Baseline equivalence of groups (k) 2 2
Adequate statistical analyses (1) 0 2
Total score (of 24) 17 22
Study quality Good Good
Levels of evidence (CEMB 2011) 2b 1b

Results

- Study selection

The combinations of search terms resulted in a list of
132 titles. Of these, 22 were found to be duplicated; as
a result, 110 references were reviewed. Subsequently,
101 papers were excluded on the basis of the evaluation
of the title and abstract, thus leaving 9 articles for
eligibility assessment. Nine publications finally met the
inclusion criteria and were thus selected for inclusion in
the systematic review (Fig. 1).

- Assessment of study quality

Two reviewers (JAA and FAA) independently and in
duplicate evaluated the quality of the included studies as
part of the data extraction process. Any disagreements
were resolved by consensus or by consulting the last
signing author of the present study. The mean score
for all case series was 9, with a range of 8-10. The
mean score for all case reports was 6.5, with a range
of 6-7. This suggests fair quality of the included non-
comparative studies. The mean score for all prospective
studies was 19.5, with a range of 17-22, which suggests
good quality of the included comparative studies. In the
level of evidence assessment, 7 studies (14-20) ranked
as level 4, one study (21) corresponded to level 2b, and
one study (22) was ranked as level 1b.

- Description of the studies

Of the 9 studies included in the systematic review,
four were case reports (14-17), three were case series
(18-20), and two were prospective studies (21,22).
The demographic data (patient age and sex) and
information referred to the dental implants (number
and type, failed implants, location and follow-up) of the
publications are summarized in table 3. The laboratory
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test data (CD4+ T lymphocyte count and viral load)
and information referred to antiretroviral therapy and
preventive treatment in turn are summarized in table
4. In the present systematic review, a total of 173 dental
implants were placed in 80 patients (135 implants in
56 HIV-positive subjects and 38 implants in 24 HIV-
negative patients belonging to the control groups of
the prospective studies) (21,22). A single loss of dental
implant osseointegration was recorded in an HIV-
positive patient.

Discussion

The present systematic review has examined the
scientific evidence with a view to determining the
possible impact of HIV infection upon dental implant
osseointegration. We analyzed a total of 9 studies in
which 173 implants were placed, and only one implant
osseointegration failure was recorded, corresponding to
an HIV-infected individual.

Since the introduction of HAART in 1996, survival
among HIV-infected individuals has greatly improved,
and new challenges have appeared. In this respect,
dental implant placement in HIV-infected patients
is increasingly common, though the impact of HIV
infection upon the success of implant osseointegration
has not been fully established. The studies published
to date (24,25) have not found major surgery to have
a negative impact upon patients with HIV infection.
Studies conducted in the early post-HAART era (24,25)
have shown the evolution of CD4+ T cell counts in
surgical patients to be similar to that seen in individuals
not subjected to surgery. However, although surgery
does not influence the evolution of HIV infection,
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Fig. 1. Prisma® flow diagram of the search processes and results.

the latter might influence the outcome of surgery. In
this regard, conflicting results have been obtained by
studies that have examined the effect of HIV infection
upon the success and tolerance of surgery (26-34). Some
articles, mostly published in the pre- or early post-
HAART era (26-31), have described more postoperative
complications in HIV-infected individuals than in
the general population. The most frequently reported
problems have been bacterial infections, with CD4+ T
lymphocyte count and viral burden as underlying risk
factors. However, some recent studies (32-34) on the
efficacy and tolerability of different surgical procedures
in HIV-infected patients have recorded data similar to
those found in the general population.

The natural history of HIV infection has changed
drastically since the introduction of HAART. In
effect, the availability of effective and well tolerated
antiretroviral treatments has led to a notorious increase
in patient survival, with a lesser incidence of AIDS-
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defining diseases. Furthermore, the causes of death
have changed, and the associated chronic disorders
have grown in importance (8).

Inthe HIV-positive population, bone metabolic disorders
have become common as a result of the improvements
in life expectancy. The most frequently reported
bone disorders in these subjects are related to bone
demineralization, such as osteoporosis and osteopenia
(9,35,36). A study in HIV-infected patients has recorded
prevalences of osteopenia and osteoporosis of 48% and
23%, respectively (37). Osteoporosis is characterized
by a decrease in bone density and mineral content in
peripheral bone, associated to increased maxillary
resorption and atrophy. However, there is no associated
increase in dental implant loss (38). A study involving
the placement of 82 dental implants in 39 patients
(including 39 implants in 19 osteoporotic patients)
recorded no statistically significant differences between
the patients with osteoporosis and those without — the
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Table 3. Demographic and dental implant data of the studies included in the systematic review.

Study data Demographic data Implant data
No. placed
. Type of Age Sex implants/no. . Follow-up .
Article study (years) (M/F) failed Location period Type of implant
implants
Romanos 621;(;1?’111?;; ?;ﬁlz (Ankylos; Dentsply Implants,
Case report 43 M 16/0 ’ . Waltham,
etal. 2014 6 post, mand | during 24 MA)
2 ant, mand months
Mean test (Implus implants, Serson
group 1: 9M/2F 20/0 20 post 12 months PIuS 1mp ants,
46.9 Implant, Séo Paulo)
o Mean test .
Oliveira et . . (Implus implants, Serson
al. 2011 Prospective grzlsl% 2: 10M/3F 19/0 19 post 12 months Implant, Sao Paulo)
Mean (Implus implants, Serson
control TM/8F 20/0 20 post 12 months pius imprants,
group: 45.8 Implant, Sao Paulo)
After 2 .
55 M 1/0 1 post, mand | weeks and 1 (Zimmer Dgf;l’ Carlsbad,
Kolhatkar Case series month
etal. 2011 After 2 .
48 M 2/0 2 post, mand | weeks and 1 (BIOMET 3i, Palm Beach
month Gardens, FL)
Mean test Test (BioHorizons dental system
i group: 40/0 40 ant, mand | 6 months - ysiem,
Stevenson . group: 48.9 1AM/6F Inc., Birmingham, AL)
etal. 2007 Prospective Mean Control . .
(BioHorizons dental system,
control group: 18/0 18 ant, mand | 6 months .
aroup: 653 | 3MJ6F Inc., Birmingham, AL)
(4 Frialit — 2 Screw-type
64 M 4/1 4 ant,mand | 30months | implants, DenstplayFriadent,
Mannheim, Germany)
Strietzel et Case series 38 M 2/0 2 post, mand | 28 months (Single Fr'1a11t 2 Screw-type
al. 2006 implant)
(4 Frialit — 2 Screw-type
49 F 4/0 4 ant,mand | 25 months | implants, DenstplayFriadent,
Mannheim, Germany)
56 M 2/0 2 post, mand | 24 months (Zimmer Decrgl, Carlsbad,
Achong et . (Zimmer Dental, Carlsbad,
al. 2006 Case series 45 M 2/0 2 post, mand | 24 months CA)
46 M 200 2ant,mand | 12months | (MM Dgf)l’ Carlsbad,
Shetty and 5 bost. max
Achong Case report 47 M 8/0 3 pos ¢ 7man d 36 months Not specified
2005 post
Baron et 4 post, max (Branemark implants
al. 2004 Case report 27 F 12/0 2 ant, max 24 months Nobel Biocare, Goteborg,
) 6 post, mand Sweden)
Rajnay and . -
Hochstetter | Case report 38 M 1/0 1 ant, mand 18 months (MlCl‘O-Mlnllp lant, Implant
1998 Innovations, Inc.)

°=number M = Male F =Female Post=Posterior Ant= Anterior Max = Maxilla Mand = Mandible.

e352



Med Oral Patol Oral Cir Bucal. 2015 May 1;20 (3):¢347-56.

Table 4. Laboratory test and treatment data of the studies included in the systematic review.
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Laboratory data Treatment data
Article (cglﬂ;:l) (\c,;;;i:;);(:) Antiretroviral therapy Preventive treatment
Romanos etal. | 479 Not specified Antiretroviral therapy (Atripla, Penicillin 2 g 1 hour before surgery
2014 Bristol- and 500 mg 3 times/day x 1 week
Myers Squibb and Gilead Sciences,
Foster City, CA)
Mean: 400 Mean: <50 PI-based HAART Amoxicillin 500 mg 3 times/day x 5
days; piroxicam 20 mg once a day x
3 days
Oliveiraetal. | Mean: 543.5 Mean: <50 NNRTI-based HAART (without PI) | Amoxicillin 500 mg 3 times/day x 5
2011 days; piroxicam 20 mg once a day x
3 days
Control group. | Control group. Control group. HIV-negative patients | Amoxicillin 500 mg 3 times/day x 5
HIV-negative HIV-negative days; piroxicam 20 mg once a day x
patients patients 3 days
344 57 Atazanavir sulfate, ritonavir, Ibuprofen 600 mg before surgery and
emtricitabine, azithromycin 250-mg (two tablets at
and tenofovir disoproxil fumarate start and 250 mg on days 2 to 5); 800
Kolhatkar et mg ibuprofen (1 tablet 3 times/day as
al. 2011 needed for pain) and rinses 0.12%
CLX
379 32.551%* Raltegravir, Azithromycin and rinses 0.12% CLX
ritonavir, darunavir, and maraviroc
Mean test Mean test group: Amoxicillin 1 hour before surgery
group: 505.3 11682.6 and for 7 days after. CLX rinses
Stevenson et Control group. | Control group. Control group. HIV-negative patients | Amoxicillin 1 hour before surgery
al. 2007 HIV-negative HIV-negative and for 7 days after. CLX rinses
patients patients
408* <50 Nevirapine, ritonavir, didanosine and | Ibuprofen 600 mg 3 times/day for
saquinavir postoperative pain control. 0.12%
CLX rinses
800* <50 Lamivudine/zidovudine and abacavir | Ibuprofen 600 mg 3 times/day for
Strietzel et al. postoperative pain control. 0.12%
2006 CLX rinses
576* <50 Lopinavir, lamivudine, and abacavir | Ibuprofen 600 mg 3 times/day for
postoperative pain control. 0.12%
CLX rinses
Before surgery: | 8000 Nevirapine, lopinavir/ritonavir and sulfamethoxazole-trimethoprim,
180%* abacavir cephalexin 500 mg 4 times/day x 1
1 week after week and 0.12% CLX rinses
surgery: 250*
Before surgery: | 4500 Lamivudine, nevirapine and Cephalexin 500 mg 4 times/day x 1
202* lopinavir/ritonavir week and 0.12% CLX rinses
1 week after
Achong et al. surgery: 468*
2006 Before surgery: | 9200 Lamivudine/zidovudine and Cephalexin 500 mg 4 times/day x 1
431* lopinavir/ritonavir week and 0.12% CLX rinses
1 week after
surgery: 657*
Shetty and Before surgery: | Undetectable Nevirapine, ritonavir and abacavir 500 mg cephalexin 4 times/day x 1
Achong 2005 175% week and 0.12% CLX rinses
1 week after
surgery: 215*
Baron et al. 396* <50 400 mg didanosine, 80 mg stavudine, | Tramadol hydrochloride 900 mg/day,
2004 600 mg efavirenz and 300 g clindamycin
lamivudine
Rajnay and 150-200 600-35000 NRTIs at the time of implant surgery. | 800 mg ibuprofen, 500 mg
Hochstetter Switch 6 months after surgery to a 3- | amoxicillin 7 days and CLX rinses
1998 drug regimen that included a PI

*cells/ul; CLX = chlorhexidine; HA ART=highly active antiretroviral therapy NRTIs = nucleoside analog reverse-transcriptase inhibitors
**copies/ul; NNRTIs: non-nucleoside reverse transcriptase inhibitors PI: protease inhibitor.
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dental implant success rate being 98.8% (39). In a
retrospective study of 70 dental implants in osteoporotic
patients, the implant success rate was found to be 97%
after over three years of follow-up (40).

A number of factors might contribute to the high
prevalence of such bone metabolic disorders in HIV-
infected patients. In this respect, it is possible that
no single factor can explain the development of these
disorders; rather, the underlying cause may be a
combination of factors that are characteristically more
prevalent in such individuals, such as low body weight,
malnutrition, malabsorption, suboptimum calcium /
vitamin D intake, physical inactivity, low testosterone
levels, smoking, alcohol and other substance abuse,
HIV disecase itself, and HAART (9). The proposed
mechanisms whereby the virus could contribute to the
loss of bone mineral density are related to osteoclast
stimulation and diminished bone production on the
part of the osteoblasts. The stimulation of osteoclast
activity would be a response to the increased production
of proinflammatory cytokines secondary to chronic T
cell activation, while diminished bone production on
the part of the osteoblasts would be a consequence of
increased apoptosis among these cells (41-43). Certain
drugs, such as the bisphosphonates, significantly reduce
bone turnover. It is therefore not surprising that a patient
taking bisphosphonates may have a problem with dental
implant integration (44), with the associated risk of
osteonecrosis of the jaws (45). However, several studies
(46-48) have shown the dental implant failure rate in
patients who receive these drugs to be similar to that
seen in patients who do not receive such treatments.

In a study of 40 dental implants placed in 20 HIV-
infected patients, no implant osseointegration failures
were recorded after 6 months of follow-up (21). Likewise,
in another study of 39 dental implants placed in 24 HIV-
infected patients, no implant osseointegration failures
were recorded after one year of follow-up (22). The above
findings have been corroborated by several studies (14-
18,20) in HIV-infected individuals in which no dental
implant osseointegration failures were observed. Of the
173 dental implants included in our systematic review,
only one osseointegration failure was documented,
corresponding to an implant placed in the lower anterior
sector in a woman, after 30 months of follow-up (19).

It is logical to assume that antibiotic use is indicated
in HIV-negative patients, as has been demonstrated in
a meta-analysis in which antibiotic use significantly
lowered the implant failure rate (p =0.003), with an odds
ratio of 0.331 - thus implying that antibiotic treatment
reduced the odds of implant failure by 66.9% (49). It
therefore can be postulated that antibiotics should also
be prescribed in HIV-positive individuals in order both
to reduce implant failure and to minimize the risk of
postoperative infections.
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- Study limitations

The main limitation of this systematic review is
the small number of articles that were available for
evaluation. Our aim was to conduct a meta-analysis
to determine whether human immunodeficiency virus
(HIV) infection has an impact upon dental implant
osseointegration. This was not possible mainly because
of the heterogeneity of the studies in relation to the types
of implants used, and the differences in antiretroviral
therapy, preventive treatment (antibiotics and analgesics),
and follow-up periods. Another limitation is the fact
that our systematic review included publications with
a lower level of evidence than randomized controlled
trials (RCTs). The absence of randomized controlled
trials therefore means that our review is based on rather
limited evidence.

Conclusions

Based on the results of our systematic review of
the literature, it seems that the prognosis of dental
implant placement in HIV-infected patients is good
and similar to that seen in HIV-negative individuals.
This is particularly manifest in the presence of
HAART, controlled CD4+ T lymphocyte counts, and
the administration of prophylactic antibiotic therapy.
However, further prospective studies involving larger
sample sizes and longer durations of follow-up are
required in order to confirm the results obtained.

References

1. Joint United Nations Programme on HIV/AIDS (UNAIDS). Global
HIV/AIDS response: epidemic update and health sector progress
towards universal access: progress report 2011. Geneve: UNAIDS;
2011 [Accessed February 2014]. Available at: http:/www.who.int/
hiv/pub/progress_report2011/en.
2. Weiss RA. How does
1993;260:1273-9.

3. Douek DC, Roederer M, Koup RA. Emerging Concepts in the
Immunopathogenesis of AIDS. Annu Rev Med. 2009;60:471-84.

4. Thompson MA, Aberg JA, Hoy JF, Telenti A, Benson C, Cahn
P, et al. Antiretroviral Treatment of Adult HIV Infection 2012
Recommendations of the International Antiviral Society—USA
Panel. JAMA. 2012;308:387-402.

5. Palella FJ, Delaney KM, Moorman AC, Loveless MO, Fuhrer J,
Satten GA, et al. Declining morbidity and mortality among patients
with advanced human immunodeficiency virus infection. N Engl J
Med. 1998;338:853-60.

6. Palella FJ, Baker RK, Moorman AC, Chmiel JS, Wood KC, Brooks
JT, et al. Mortality in the highly active antiretroviral therapy era:
changing causes of death and disease in the HIV Outpatient Study. J
Acquir Immune Defic Syndr. 2006;43:27-34.

7. Egger M, May M, Chéne G, Phillips AN, Ledergerber B, Dabis
F, et al. Prognosis of HIV-1-infected patients starting highly active
antiretroviral therapy: a collaborative analysis of prospective studies.
Lancet. 2002;360:119-29.

8. Chu C, Selwyn PA. An epidemic in evolution: the need for new
models of HIV care in the chronic disease era. Journal of Urban
Health. 2011;88:556-66.

9. Borderia M, Gibellinib D, Vescinic F, De Crignis E, Cimatti L,
Biagetti C, et al. Metabolic bone disease in HIV infection. AIDS.
2009;23:1297-310.

HIV cause AIDS?. Science.



Med Oral Patol Oral Cir Bucal. 2015 May 1;20 (3):e347-56.

10. Candel-Marti ME, Ata-Ali J, Penarrocha-Oltra D, Penarrocha-
Diago M, Bagan JV. Dental implants in patients with oral mucosal
alterations: An update. Med Oral Patol Oral Cir Bucal. 2011;16:¢787-
93.

11. Buser D, von Arx T, Bruggenkate C, Weingart D. Basic surgical
principles with ITI implants. Clin Oral Implants Res. 2000;11:59-
68.

12. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group.
Preferred reporting items for systematic reviews and meta-analyses:
the PRISMA statement. Ann Intern Med. 2009;151:264-9.

13. Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, Chipponi
J. Methodological index for non-randomized studies (minors):
development and validation of a new instrument. ANZ J Surg.
2003;73:712-6.

14. Romanos GE, Goldin E, Marotta L, Froum S, Tarnow DP.
Immediate loading with fixed implant-supported restorations in an
edentulous patient with an HIV infection: a case report. Implant
Dent. 2014;23:8-12.

15. Shetty K, Achong R. Dental implants in the HI V-positive patient-
-case report and review of the literature. Gen Dent. 2005;53:434-7.
16. Baron M, Gritsch F, Hansy AM, Haas R. Implants in an HIV-
positive patient: a case report. Int J Oral Maxillofac Implants.
2004;19:425-30.

17. Rajnay ZW, Hochstetter RL. Immediate placement of an
endosseous root-form implant in an HIV-positive patient: report of a
case. J Periodontol. 1998;69:1167-71.

18. Kolhatkar S, Khalid S, Rolecki A, Bhola M, Winkler JR.
Immediate dental implant placement in HIV-positive patients
receiving highly active antiretroviral therapy: a report of two cases
and a review of the literature of implants placed in HIV-positive
individuals. J Periodontol. 2011;82:505-11.

19. Strietzel FP, Rothe S, Reichart PA, Schmidt-Westhausen AM.
Implant-prosthetic treatment in HIV-infected patients receiving
highly active antiretroviral therapy: report of cases. Int J Oral
Maxillofac Implants. 2006;21:951-6.

20. Achong RM, Shetty K, Arribas A, Block MS. Implants in
HIV-positive patients: 3 case reports. J Oral Maxillofac Surg.
2006;64:1199-203.

21. Stevenson GC, Riano PC, Moretti AJ, Nichols CM, Engelmeier
RL, Flaitz CM. Short-term success of osseointegrated dental
implants in HIV-positive individuals: a prospective study. J Contemp
Dent Pract. 2007;8:1-10.

22.0Oliveira MA, Gallottini M, Pallos D, Maluf PS, Jablonka F, Ortega
KL. The success of endosseous implants in human immunodeficiency
virus-positive patients receiving antiretroviral therapy: a pilot study.
J Am Dent Assoc. 2011;142:1010-6.

23. OCEBM Levels of Evidence Working Group.The Oxford 2011
Levels of Evidence.Oxford Centre for Evidence-Based Medicine.
Available at: http:/www.cebm.net/index.aspx?0=1025. Accessed 14
April, 2014.

24. Astermark J, Lofqvist T, Schulman S, Stigendal L, Lethagen S,
Nilsson IM, et al. Major surgery seems not to influence HIV disease
progression in haemophilia patients. Br ] Haematol. 1998;103:10-4.
25. Phillips AM, Sabin CA, Ribbans WJ, Lee CA. Orthopaedic
surgery in hemophilic patients with human immunodeficiency virus.
Clin Orthop Relat Res. 1997;343:81-7.

26. Wexner SD, Smithy WB, Milsom JW, Dailey TH. The surgical
management of anorectal diseases in AIDS and pre-AIDS patients.
Dis Colon Rectum. 1986;29:719-23.

27. Morandi E, Merlini D, Salvaggio A, Foschi D, Trabucchi E.
Prospective study of healing time after hemorrhoidectomy: influence
of HIV infection, acquired immunodeficiency syndrome, and anal
wound infection. Dis Colon Rectum. 1999;42:1140-4.

28. Deneve JL, Shantha JG, Page AJ, Wyrzykowski AD, Rozycki
GS, Feliciano DV. CD4 count is predictive of outcome in HIV-
positive patients undergoing abdominal operations. Am J Surg.
2010;200:694-9.

e355

Dental implants in HIV infection

29. Albaran RG, Webber J, Steffes CP. CD4 cell counts as a prognostic
factor of major abdominal surgery in patients infected with the
human immunodeficiency virus. Arch Surg. 1998;133:626-31.

30. Emparan C, Iturburu IM, Ortiz J, Mendez JJ. Infective
complications after abdominal surgery in patients infected with
human immunodeficiency virus: role of CD4+ lymphocytes in
prognosis. World J Surg. 1998;22:778-82.

31. Horberg MA, Hurley LB, Klein DB, Follansbee SE, Quesenberry
C, Flamm JA, et al. Surgical outcomes in human immunodeficiency
virus-infected patients in the era of highly active antiretroviral
therapy. Arch Surg. 2006;141:1238-45.

32. Watts DH, Lambert JS, Stichm ER, Bethel J, Whitehouse J,
Fowler MG, et al. Complications according to mode of delivery
among human immunodeficiency virus-infected women with CD4
lymphocyte counts of < or = 500/microL. Am J Obstet Gynecol.
2000;183:100-7.

33. Filsoufi F, Salzberg SP, Harbou KT, Neibart E, Adams DH.
Excellent outcomes of cardiac surgery in patients infected with HIV
in the current era. Clin Infect Dis. 2006;43:532-6.

34. Subramanian A, Sulkowski M, Barin B, Stablein D, Curry
M, Nissen N, et al. MELD score is an important predictor of
pretransplantation mortality in HIV-infected liver transplant
candidates. Gastroenterology. 2010;138:159-64.

35. Arnsten JH, Freeman R, Howard AA, Floris-Moore M, Lo Y,
Klein RS. Decreased bone mineral density and increased fracture risk
in aging men with or at risk for HIV infection. AIDS. 2007;21:617-
23.

36. Allison GT, Bostrom MP, Glesby MJ. Osteonecrosis in HIV
disease: epidemiology, etiologies, and clinical management. AIDS.
2003;17:1-9.

37. Bonjoch A, Figueras M, Estany C, Perez-Alvarez N, Rosales J, del
Rio L, et al. High prevalence of and progression to low bone mineral
density in HIV-infected patients: a longitudinal cohort study. AIDS.
2010;24:2827.

38. Slagter KW, Raghoebar GM, Vissink A. Osteoporosis and
edentulous jaws. Int J Prosthodont. 2008;21:19-26.

39. Amorim MA, Takayama L, Jorgetti V, Pereira RM. Comparative
study of axial and femoral bone mineral density and parameters
of mandibular bone quality in patients receiving dental implants.
Osteoporos Int. 2007;18:703-9.

40. Friberg B, Ekestubbe A, Mellstrom D, Sennerby L. Branemark
implants and osteoporosis: a clinical exploratory study. Clin Implant
Dent Relat Res. 2001;3:50-6.

41. Brown TT, Qaqish RB. Antiretroviral therapy and the prevalence
of osteopenia and osteoporosis: a meta-analytic review. AIDS.
2006;20:2165.

42. Manolagas SC, Jilka RL. Bone marrow, cytokines, and bone
remodeling. Emerging insights into the pathophysiology of
osteoporosis. N Engl J Med. 1995;332:305-11.

43. Gibellini D, De Crignis E, Ponti C, Cimatti L, Borderi M, Tschon
M, et al. HIV-1 triggers apoptosis in primary osteoblasts and HOBIT
cells through TNF alpha activation. J Med Virol. 2008;80:1507-14.
44, Goss A, Bartold M, Sambrook P, Hawker P. The nature and
frequency of bisphosphonate-associated osteonecrosis of the jaws
in dental implant patients: a South Australian case series. J Oral
Maxillofac Surg. 2010;68:337-43.

45. Ata-Ali F, Ata-Ali J, Flichy-Fernandez AJ, Bagan JV.
Osteonecrosis of the jaws in patients treated with bisphosphonates. J
Clin Exp Dent. 2012;4:¢60-5.

46. Siebert T, Jurkovic R, Statelova D, Strecha J. Immediate implant
placement in and a patient with osteoporosis undergoing patient
using bisphosphonate therapy: 1- year preliminary prospective study.
J Oral Implantol. Epub ahead of print 2013.

47. Grant BT, Amenedo C, Freeman K, Kraut RA. Outcomes of
placing dental implants in patients taking oral bisphosphonates: a
review of 115 cases. J Oral Maxillofac Surg. 2008;66:223-30.

48. Koka S, Babu NM, Norell A. Survival of dental implants in post-
menopausal bisphosphonate users. J Prosthodont Res. 2010;54:108-
11.



Med Oral Patol Oral Cir Bucal. 2015 May 1;20 (3):e347-56.

49. Ata-Ali J, Ata-Ali F, Ata-Ali F. Do antibiotics decrease implant
failure and postoperative infections? A systematic review and meta-
analysis. Int ] Oral Maxillofac Surg. 2014;43:68-74.

Funding
None.

Conflicts of interest
The authors state that they have no conflicts of interest.

e356

Dental implants in HIV infection



