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Abstract

Combination antiretroviral therapy has completely changed the landscape of HIV infection through the control of viral rep-
lication of the virus, the restoration of the immune system damage, and the reduction of the complications associated with
immunodeficiency. As a consequence, the average age of people living with HIV has been increasing progressively, with
a high proportion of diagnosed, as well as newly diagnosed, HIV-infected patients being older than 50 years throughout
the world. With the longer life expectancy, characteristics commonly observed in aging are occurring in people with long-
term HIV infection, including multiple chronic diseases, changes in cognitive and physical abilities, and the use of multiple
medications. HIV-related specific factors, as well as a higher prevalence of environmental, classical factors, increase the risk
of comorbidities in the aging HIV-infected population. A close collaboration between different specialists (HIV specialists,
geriatricians, primary care physicians, and other specialists) is required to manage the clinical problems that older HIV-

infected patients may present.
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Introduction

The history of HIV infection is a success story of mod-
ern medicine. In 1981, an epidemic began caused by an
unknown infectious agent that would have a worldwide
health and social impact that was far from being suspected.
The disease had among its most salient features the involve-
ment especially of young people, with extreme suffering and
with a very high, almost uniform mortality. From the point
of view of healthcare, there was little more to do than to
diagnose and treat the opportunistic events, and to provide
palliative care throughout the disease. No measure could
substantially alter the course of the disease and the early
deaths.

This dramatic vision of the disease was experienced for
more than a decade until the great change in the mid-1990s
of the last century. The introduction of combination antiret-
roviral treatment (ART) effectively controlled the replication
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of the virus and thereby restored the immune system and
reduced the complications associated with immunodefi-
ciency. The immediate and visible consequences were the
decrease in morbidity and mortality. The HIV infection
went from being a disease of progressive and accelerated
course towards death, to be a manageable disease, of non-
fatal chronic evolution. Progressively, as the indications for
antiretroviral treatment have been expanded and the avail-
able drugs have improved, the expected survival has been
increasing to become in many cases similar to that of the
population not infected with HIV.

These very positive changes in the management of HIV
infection have brought about some logical consequences.
The average age of people living with HIV has been increas-
ing progressively and the median age of patients seen in
clinic now exceeds 50 years [1, 2]. Clinically we are witness-
ing two concomitant facts: on the one hand, the practical
disappearance of opportunistic problems related to HIV and,
on the other hand, the emergence of health problems related
to age. There is no doubt that there has been a change in the
scenario of HIV infection in practically the entire world [3].

The objective of this work is to present an overview of the
epidemiological changes that have affected the HIV-infected
population with the increase in age and the clinical problems
that present as a consequence at present.
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Epidemiology of the aging HIV-infected
population

The global proportion of people living with HIV (PLWH)
on antiretroviral therapy (ART) has increased from 12% to
46% in the past 10 years [4]. Using information data from
European and North American HIV cohorts, between 1996
and 2010, life expectancy in 20-year-old patients starting
ART increased 9 years in women and 10 years in men [5].
Moreover, according to UNAIDS out of 36.7 million of
PLWH in 2015, 5.8 million were aged 50 years and older
[6]. Therefore, aging with HIV infection could be largely
attributable to the expansion of access to treatment and the
advances in the management of the HIV infection.

Prevalence of adults aged 50 years and older living
with diagnosed HIV

The prevalence rate of adults aged 50 years and older liv-
ing with diagnosed HIV infection has increased consistently
in all regions at varying rates since 2007. Western/Central
Europe and North America have the highest percentage of
people living with HIV (PLWH) over 50 years (30%), while
regions of Sub-Saharan Africa have the lowest rates (7.6%)
[7].

The situation in Western/Central Europe is illustrated
by studies from different countries in the region. Accord-
ing to the data from the Danish HIV Cohort Study, the
median survival time from age 50 years among PLWH had
increased from 11.8 years during 1996-1999 to 22.8 years
from 2006-2014 [8]. Similar results are found using data
from the UK Collaborative HIV Cohort (UK CHIC)
Study, reporting that life expectancy of PLWH at age 20
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had increased from 30.0 to 45.8 years from 1996-1999 to
2006-2008 and overall life expectancy was 39.5 for men
and 50.2 years for women [9]. In 2004, in Spain, there
were 6.8% of women and 9.6% of men living with HIV
aged 50 years or older (Fig. 1). However, in 2014 this per-
centage increases up to 21.4% and 26.2, respectively [10].

In the United States, the number of older adults living
with diagnosed HIV infection increased from 329,152 to
454,685 between 2011 and 2015, with the largest percent-
age of them aged 50-54 years (38%), followed by those
aged 55-59 (29%) in 2015 [11]. This rise is clearly dem-
onstrated by data from San Francisco and New York City,
both important epicenters of the AIDS epidemic. Whereas
in 1990, the percentage of people living with HIV who
were over the age of 50 years was 10% by 2010 it had
reached 50% [12].

Interestingly, in the United States, African Americans
account for the largest percentage of older PLWH (39%),
follow by whites (37%). Among the older males with HIV,
64% of infections are attributed to sexual contact with
other men, whereas in older females 70% of infections are
attributed to heterosexual contact [11].

With respect to other regions, the average age of men
living with HIV in Australia increased from 45 years in
2007 to 49 years, while the average age of female has
increased from 40 years in 2007 to 44 years in 2017 [13].
Despite the lack of information about aging with HIV
in Africa, it is known that the number of people living
with HIV in low- and middle-income countries aged 50
or older is growing, representing 12% of all adult people
living with HIV in 2013. The trend is similar across sub-
Saharan Africa, where recent modeling projected that the
total number of people living with HIV aged 50 or older
will nearly triple in the coming years [6].
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Incidence of new HIV infection in those aged more
than 50 years

In addition to the augmented life expectancy of PLWH, there
have also been continued new HIV diagnoses and new HIV
infections in those aged more than 50 years.

Within Europe, older adults with 50 years and above com-
prised 39% of the population and 17% of new HIV diagnoses
in 2015. In six countries (Finland, France, Malta, Nether-
lands, Norway, and Portugal), older adults comprised more
than 20% of those newly diagnosed with HIV. Of note, in
2015, the proportion of cases diagnosed at or below 350
CD4 cells per mm? increased with age and 63% of persons
aged 50 or older were diagnosed with HIV at or below 350
cells per mm° [14].

According to Public Health England, the proportion
of people newly diagnosed with HIV over the age of 50
has increased from 9.2% in 2005 to 18.6% in 2014 [15].
The changing age distribution of new HIV-infected indi-
viduals over time was also studied by a Dutch group [16].
They described in 1996 that around 14% of the patients
in care were younger than 30 years of age, whereas 11%
were 50 years or older. In 2016, these proportions were 7%
and 46%, respectively, while 16% of patients in care were
60 years of age or older.

In Canada in 2007, one in 10 new diagnoses of HIV was
in people aged 50 years and above (10%) whereas by 2013,
that number increased to one in five (20%) [17].

In the United States, patients aged 50 and older accounted
for 17% (6812) of the 39,782 new HIV diagnoses in 2016
and those aged 50 to 54 accounted for 43% (2959) of the
new diagnoses among people aged 50 and older. Among
people aged 50 and older, 49% of new HIV diagnoses in
2016 were among MSM and 42% of all new HIV diagnoses
in 2016 were blacks/African Americans. The rate for older
males was 3 times the rate for older females. As described
in European cohorts, older patients in the US often present
with advanced infection, if not as AIDS presenters. How-
ever, from 2011 to 2015 late diagnosis of patients aged 50
and older in the US decreased from 42% to 35%, respectively
[11].

Aging with HIV: trends and projections

The increases in age are also expected to continue into the
future. A model from The Netherlands predicted a median
age of PLWH on ART of 56.6 years in 2030 with a propor-
tion of patients aged 50 and older of 73% [18]. Simulations
in Australia showed that by 2027, the highest proportion
of diagnosed PLWH will be in the 55-59 ages. It has been
calculated a projected life of 75 years old for HIV-positive
men who have sex with men living in a developed country
with access to care and assuming early diagnosis [19].

Importantly, in PLWH with virological and immunologi-
cal response to ART estimated life expectancy has improved
in recent years. However, life expectancy could be lower
than that of the general population, depending on the geo-
graphic setting [20].

Clinical aspects of aging with HIV

With the longer life expectancy, characteristics commonly
observed in aging are occurring in people with long-term
HIV infection: multiple chronic diseases, changes in cogni-
tive and physical abilities, and the use of multiple medica-
tions. For older people, sorting out the interplay between
HIV, aging and the side effects of medications can be very
difficult. The new challenge is the correct approach of these
patients who require medical attention adapted to their
needs.

Prevalence of comorbidities in aging HIV-infected
patients

There is growing evidence that the prevalence of comorbidi-
ties and other age-related conditions (functional or neuro-
cognitive disorders, geriatric syndromes, polypharmacy and
social problems) is higher in the HIV-infected than in the
non-infected population [21]. A large study from the Neth-
erlands showed that 85% of people living with HIV were
projected to have at least one comorbidity by 2030, up from
28% in 2010 [18]. With the aging of the HIV-infected popu-
lation, the burden of non-AIDS conditions (cardiovascular
disease, hypertension, diabetes, bone fractures, neurocogni-
tive impairment, cancer, kidney and liver disease) has been
increasing steadily [2, 22, 23]. A recent analysis of the Euro-
SIDA study, in which a comparison of two cross-sectional
cohorts of HIV-positive individuals was performed, showed
that between 2006 and 2014 the population experienced an
overall higher prevalence of non-AIDS comorbidities [24]
(Fig. 2). It has been observed that polymorbidity develops
approximately 10 years earlier than in HIV-uninfected indi-
viduals [22]. As a result of the previous, non-AIDS-related
mortality has overtaken AIDS-related mortality as the lead-
ing cause of death in HIV-infected people with widespread
access to antiretroviral therapy [25, 26].

Older patients living with HIV have numerous factors
that can affect their quality of life, including comorbidity,
physical and neurocognitive disabilities, social isolation, and
stigma [27]. In a case—control study in San Diego, older
HIV-positive patients were found to have worse physical and
mental function and greater psychosocial stress than HIV
negative patients [28]. Interventions focused on improving
factors such as social support can improve the quality of life
of aging HIV-positive patients.
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Fig.2 Trends in comorbid conditions among patients with HIV infec-
tion. EuroSIDA cohort, 2006 vs. 2014. Adapted from Pelchen-Mat-
thews et al. [24]

Why are comorbidities increased in HIV infection?

The reasons behind the increased risk for comorbidities
in older patients infected with HIV are not well under-
stood. HIV-mediated changes in the immune system lead
to an alteration in T cell subtypes and T-cell function
(‘immunosenescence’) and an increase in levels of inflam-
matory cytokines and markers of immune activation,
which result in an earlier onset of age-related chronic dis-
eases and frailty. These changes manifest as poor response
to vaccination, increased susceptibility to infection, and
higher risk of cancer and CVD [29]. The presence of
subclinical chronic inflammation has been related to a
decrease in survival among HIV-infected individuals [30].
These changes to the immune system are similar to those
seen in very old but otherwise healthy people [31]. HIV
has been associated with many of the hallmarks of normal
aging, including increased genetic instability, enhanced
T-cell senescence, diminished naive T-cell regeneration,
and altered intracellular communication from deregulated
nutrient sensing, heightened inflammation, and cytotoxic
proteins [32, 33].

Some studies have shown that the level of HIV-asso-
ciated inflammation decreases with effective ART, but
remains high compared to people without HIV. The con-
tribution of this residual inflammation to the development
of non-AIDS-defining illnesses and mortality remains
unclear, although an association between the presence of
biomarkers (interleukin-6, soluble tumor necrosis factor
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receptor I and II, plasma kynurenine-to-tryptophan ratio,
and D-dimer) with the occurrence of a non-AIDS-defining
event has been reported [34].

However, the increased prevalence of comorbidity
observed in older people living with HIV cannot be attrib-
uted entirely to HIV infection alone and is likely to rep-
resent an interaction between different factors, including
different demographic characteristics and socioeconomic
status, higher rates of traditional risk factors, co-infections
and opportunistic infections, and exposure to antiretroviral
treatment, along with the direct effect of the HIV infection
itself [35].

Management of aging HIV-infected patients

This situation generates multiple clinical management
problems in daily practice. A close collaboration between
different specialists is required to manage the comorbidi-
ties that these patients present (HIV specialists, geriatri-
cians, primary care physicians, and other specialists). The
simultaneous use of multiple drugs for the management of
these different conditions determines the appearance of
polypharmacy, with the consequent risk of drug interac-
tions and pharmacological toxicity. A recent study from
the Multicenter AIDS Cohort investigated polyphar-
macy prevalence for non-HIV medications over a 12-year
period among HIV-positive and -negative participants.
Both groups had an increase in polypharmacy; however,
HIV-positive status was associated with an increased like-
lihood of polypharmacy after adjusting for confounding
variables [36]. In older patients, the selection of ART is
difficult, due to reasons stated above: increased risk of tox-
icity and worsening of comorbidities (e.g., renal or bone
disease secondary to tenofovir, possible increase in cardio-
vascular risk with abacavir, risk of drug interactions with
enhanced protease or integrase inhibitors) [29]. Early and
continuous antiretroviral therapy reduces the risk of most
comorbidities, suggesting that age-accelerating effects by
HIV infection may be reversible [37, 38].
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