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By Theo Smart and Lance Sherriff | May 28, 2019

There are serious challenges ahead for people aging with HIV who have a potentially high number of
comorbidities, and heightened risks of serious complications and disabilities—but our health care and social
services systems are not prepared to respond to the more complex needs of people living with HIV (PLWH) as we
age. Our goal is to explore how to build resiliency in ourselves, in our health care, and in our community.

One way to build resiliency is through community building, mobilization, and activism, so we sought input on
what should be done from three activists working in this space: Jules Levin of the National AIDS Treatment
Advocacy Project (NATAP), ...

Each of these activists are contributing in their own way to raise the profile of the unmet needs of OAWH.
Nevertheless, as Jules says, the larger community of people living with HIV need to hold our community-based
and advocacy organizations accountable. They need to engage in activism for OAWH in a much more
substantive and effective way. In “Addressing the needs of older adults living with HIV,” Stephen Karpiak makes
some recommendations for HIV-service organizations to provide more relevant and useful services, and to
represent our agenda to the national policy makers.

‘It's the number one problem that’s getting
no attention. Everybody'’s talking about cure
and PrEP, and they're all-important—but no
one’s paying attention to aging.”

Jules Levin
National AIDS Treatment Advocacy Project (NATAP)
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Jules Levin is the most tenacious AIDS activist one could ever hope to meet. We met in the early '90s, when he
was just learning about treatment—before the advent of effective antiretroviral therapy (ART). There is arguably
no one more knowledgeable about HIV and treatment literature than Jules. However, he is frustrated by what he
sees as the lack of engagement on the part of the community and research establishment to respond to the
needs of older adults living with HIV (OAWH). The following is a compilation of a number of statements Jules has
made publicly and in online discussions about HIV and aging.

“It's the number one problem that’s getting no attention. Everybody’s talking about ‘cure’ and ‘PrEP,” and they’re
all-important—but no one’s paying attention to aging.

“I've been working on the aging problem for more than 15 years. Well, it’s 15 years later now and so everyone’s
older, and a lot of older people with HIV don’t even realize what’s going on. Every comorbidity is worse in people
aging with HIV.”

e We have more comorbidities (three to eight on average) compared to HIV-negative people the same age.

e We have fifty percent more heart disease (cardiovascular disease, myocardial infarctions, and stroke rates
are much greater among people living with HIV).

e We have higher rates of death from stroke.

e We have a much greater prevalence of kidney disease.

e HIV-positive people are at greater risk for fatty liver/non-alcoholic hepatic steatosis (NASH) as we have all
the risk factors: diabetes, heart disease, lipid abnormalities, hypertension, metabolic abnormalities—it’s
estimated NASH will one day be the greatest cause for liver transplantation.

e We have twice the rate of osteoporosis, fractures, and falls.

e Women aging with HIV face more health challenges than men.

e Depression, anxiety, and insomnia are three to seven times higher among OAWH.

e We have a greater burden of polypharmacy, more disability, more cognitive impairment, and a loss of
daily independent functioning.

e Arecent study from London reported that 77% of deaths among PLWH were due to comorbidities—AIDS-
related conditions were the cause of death in only 15—-25% of deaths.

There are only two HIV and aging/geriatric clinics in the U.S.—at Cornell and the University of California—San
Francisco—but the problem extends far beyond those two clinics. Jules says we need clinics everywhere that
provide special support services for OAWH and that offer better education for clinicians and expanded broader
research.

Many people who are stuck in overwhelmed HIV clinics do not get the attention they deserve. One study last year
found that 50% of OAWH in Washington, D.C. did not get treatment for comorbidities. In New York City, a
significant number of OAWH are already homebound, depressed, and socially isolated. They do not have the
wherewithal to seek out expensive treatments—which may or may not work.

Jules explains that special care and better coordination are vital to ensure that patients see the specialists they
need and receive necessary treatment and services. These include better patient contact and follow-up, detailed
in-depth attention, homecare, food shopping, and household maintenance. “We need to address social isolation
and the fact that many are emotionally and physically impaired. With increasing disability, the need will also
increase for housing and institutionalizing of those who are unable to care for themselves at home. Integral to
the HIV epidemic is a population who are often living alone—having lost friends and family, unlike the HIV-
negative general population, who are more likely to have family and children to assist who can care for them as
they age.” As he points out, many OAWH do not have this.
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Jules says that some older patients are so cognitively impaired they are unable to stay in follow-up; they don’t
even recall what their specialists recommended. Moreover, their primary care provider does not have the time to
address this either—which is why he says we need extended visit times, care coordination, and special support
services.

Jules feels that the large community-based AIDS service organizations in major U.S. cities and Washington, D.C.
policy groups have done little to influence federal or local officials to address these needs.

He points to the work being done in Europe, where the community has formed an aging coalition and meetings
have been held across the continent to influence government officials. “The European AIDS Treatment Group
(EATG) and many other advocates are leading this movement, but there is nothing like this in the U.S.,” says Jules.

As determined and tireless as Jules is, he can’t affect these policy changes on his own. His call to action needs an
engaged community response. We asked Jules what we need to do.

“Please tell U.S. government officials and advocates that we need to better address this ‘new’ HIV epidemic.”

e We need special support services for those aging who need them in their clinics.

e We need more education for clinicians regarding prevention, care and treatment for key comorbid
diseases including heart disease; brain, neurologic and cognitive impairment; and depression and social
isolation—reaching out to the homebound.

e We need broader and expanded research, including more patient-focused research. NIAID [National
Institute on Allergy and Infectious Diseases] priorities list aging/comorbidities in the top five, but this is a
red herring. In reality NIAID and OAR [Office of AIDS Research] have made it clear to researchers that
funding is severely limited in this field. Many study funding requests are denied. Requests to NIAID, the
Department of Health and Human Services, and OAR to begin addressing these problems are ignored.
Long-term care and living plans are not even discussed.
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Globally, approximately 38 million people are living with of new annual infections from a peak of 3.2 million in 1996
HIV, and an estimated 1.5 million new infections occur [1], the number of people living longer with HIV has been
each year [1]. This translates to 4000 new HIV infections increasing due to the successful scale-up of antiretroviral
every day [1]. Despite a substantial reduction in the number  therapy (ART) and subsequent gains in life expectancy [2].

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2023 The Authors. HIV Medicine published by John Wiley & Sons Ltd on behalf of British HIV Association.
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Since the discovery in the 1980s that HIV causes
AIDS, a global multidisciplinary effort has led to the
development of novel and effective HIV treatments and
preventive strategies [3-5]. This effort has resulted in
over 30 antiretroviral drugs being approved by regulatory
authorities [5] and has paved the way for a new era of
effective combination therapies [6]. ARTs can achieve
long-term treatment success by durably maintaining re-
ductions in viral load, often to undetectable levels [6],
offering people living with HIV the potential for im-
proved life expectancy approximating that of the general
population [7]. The development of such effective treat-
ments, alongside the ability to rapidly diagnose people
living with HIV, has transformed the HIV management
landscape and provided hope for those affected. As such,
HIV infection has become a chronic, medically manage-
able condition for most people who have access to ART
[8]. However, with these advancements, new challenges
have emerged that need to be addressed if the sustained
well-being of people living with HIV is to be achieved.

A substantial proportion of people living with HIV do
not consistently receive ART, despite programmes that
support global access to these medications [1]. As of
2021, it was estimated that 9.7 million people living with
HIV worldwide were not receiving ART [1]. The struc-
tural and societal barriers that persist across the HIV
continuum of care have continued to impede access,
uptake, and maintenance of ART and have thus affected
the ability of people living with HIV to achieve and sus-
tain undetectable viral loads [9]. Individuals who are
not receiving ART remain at higher risk of opportunistic
conditions and premature death than those benefitting
from ready access to ART [10]. To maintain and achieve
epidemic control, universal access to ART must become
the global standard for treating people living with HIV [11].

Among those with access to effective HIV therapies,
durable viral suppression, and the longevity it offers, has
meant that addressing new and perennial challenges to
well-being is now essential. Compared with the general
population, people living with HIV have a greater risk of
multimorbidity, including physical and mental health
conditions, which can impact their health-related quality
of life (HRQoL) [12]. Many conditions associated with
ageing, such as cardiovascular disease, fatty liver disease,
central nervous system disorders, fracture risk, and osteo-
porosis, are more common in people living with HIV
than in the general population [13, 14]. The synergistic
effects of ageing with HIV can promote progression to
states of frailty that reduce the HRQoL of people affected
by HIV [15]. As such, in addition to viraemic control,
the prevention and management of comorbidities has
become a priority objective for most healthcare profes-
sionals (HCPs) caring for people living with HIV where
ART is freely accessible. Much of the discourse on HIV-

associated comorbidities has focussed on organ systems,
with less attention paid to the substantial impact of men-
tal health conditions, which are disproportionately preva-
lent among people living with HIV [16]. Often, mental
health conditions are undetected and remain untreated
[16-19], and this has been further exacerbated by the
COVID-19 pandemic [20]. As a result, mental health con-
ditions persist as obstacles to engagement in care and
healthy ageing [16].

The physical and mental health issues that people liv-
ing with HIV encounter as they age can be compounded
by societal forces, such as stigma and discrimination [21].
HIV-related stigma is a complex phenomenon with
diverse manifestations and intersections, occurring at dif-
ferent levels, such as institutional, organizational, com-
munity, interpersonal, and intrapersonal levels [22]. Both
stigmatization of HIV and discrimination against those
who live with HIV have a significant impact on HRQoL
and health outcomes, including increased rates of depres-
sion and reduced levels of adherence to treatment [21].
Internalized stigma (i.e., felt or self-stigma) is particularly
prevalent among people living with and at risk for HIV
and can compromise HIV prevention, care, and treat-
ment as well as HRQoL [23]. In addition to their direct
impact on the individual, stigma and discrimination can
also be barriers at each point along the HIV care contin-
uum, from testing and linkage to care to viral suppression
and beyond [24]. Although attitudes are changing, stigma
and discrimination can still occur from a variety of
sources, ranging from healthcare workers and employers
to friends and family [25]. For example, in The People
Living with HIV Stigma Index survey, conducted in over
50 countries, one in eight people living with HIV
reported having been denied access to healthcare services
due to their HIV status [26]. In addition, at least 68 coun-
tries have laws that specifically criminalize HIV non-dis-
closure, exposure, or transmission [27].

Alongside these sources of stigma and discrimination,
structural factors, including poverty and isolation, can
further challenge the well-being of people living with
HIV [12]. Circumstances of poverty, such as food insecu-
rity and unstable housing, are highly prevalent among
people living with HIV, particularly as they age [28-30].
Evidence suggests that the presence of poverty impedes
even the most ambitious efforts to end the HIV epidemic
[31]. Social isolation and exclusion, often experienced by
people living with HIV, also lead to health inequities [32]
and can have a negative impact on physical and mental
health [33]. This demands a need for the scale-up of
novel approaches that recognize and address structural
drivers of health and social disparities.

The COVID-19 pandemic has exacerbated many of
the threats to the well-being of people living with HIV.
Mitigation strategies, including mass physical distancing
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and social isolation, led to increased social isolation and
loneliness, which are already epidemic among people
living with HIV [34]. Policies also designed to reduce
SARS-CoV-2 transmission restricted access to clinics and
care, resulting in an increase in online services as an alter-
native approach to in-person HIV care [35]. While the
benefits and barriers of these services have been noted, as
we emerge from the pandemic, consideration of patient
preference will be key to ensuring a person-centred ap-
proach and avoid a digital divide in which some key popu-
lations are less able to access the care they need [35]. With
ongoing financial, political, and climate crises, it is critical
that people living with HIV are specifically considered in
any governmental or organizational interventions to pro-
tect them from further health consequences.

Another barrier key to addressing the myriad of exist-
ing challenges to living long and well with HIV is the fact
that HIV care is not always integrated with other care
needs and services [36]. HCPs and people living with
HIV note a lack of continuity of healthcare service provi-
sion between primary and speciality care [37, 38]. Poorly
integrated care can be time consuming, waste resources,
result in conflicting advice and, ultimately, reduced
adherence to treatment and loss of engagement in care
[37, 39, 40]. Multidisciplinary teams currently face sev-
eral communication and coordination-related challenges
that can impede the efficiency and consistency of ser-
vices. For example, some people may lack confidence
that other HCPs adequately understand the complexities
and challenges of HIV and may also be uncertain about
where to find support for managing their long-term con-
ditions [37]. Implementing an integrated approach, one
that is sensitive to the diverse needs of people living with
HIV, can help improve long-term health [41].

In 2014, in response to the shift in approach for HIV
management, the Joint United Nations Programme on
HIV/AIDS (UNAIDS) developed a series of ambitious tar-
gets to end the AIDS epidemic by 2030. The UNAIDS
90-90-90 treatment targets aimed for 90% of people living
with HIV to know their HIV status, 90% of people living
with HIV to be receiving ART, and 90% of people receiv-
ing ART to achieve viral suppression [42]. Recent figures
indicate that the viral suppression target is close to being
achieved, with an estimated 88% of people living with
HIV globally and receiving ART having already reached
this goal [11]. A set of interim targets for 2025 were sub-
sequently developed, which maintain the same overall
approach but adopt a more ambitious target of 95% for
each of the steps of the cascade [11]. These targets also
align with the World Health Organization's (WHO)
2022-2030 global health sector strategy for HIV, which
calls for a more focused effort, including a wide range of
targets, on reaching those most affected and at risk for
HIV in order to address inequities [43].

While sustained viral suppression is essential to improv-
ing life expectancy for people living with HIV [7, 11], reduc-
ing secondary transmission [44] and meeting UNAIDS and
WHO targets [42, 43], controlling viraemia alone is not a
sufficient defining point for achieving long-term success
(LTS) for people living with HIV. As discussed, it has
become evident that all people affected by HIV still must
confront both persisting and new challenges to their
HRQoL and overall well-being. Therefore, there is a need
for HCPs, policymakers, and commissioners of HIV services
and treatments to adjust their focus from viral suppression
alone to a broader vision that considers control of viraemia
as a minimum and essential contributor to LTS. With this
in mind, Lazarus and colleagues proposed a fourth target to
complement the three aforementioned UNAIDS targets
[45]. This additional target aims for 90% of people living
with HIV to have good HRQoL and is directed at three
key domains focussing on multimorbidity, self-perceived
QoL, and stigma and discrimination [12].

With the threat of progression to AIDS largely re-
moved, the communities of HCPs and people living with
HIV are challenged to co-produce strategies that support
every person living with HIV being able to live their best
life. Creating the conditions for successful long-term medi-
cal management will move us past laboratory metrics as
measures of treatment success to recognizing the afore-
mentioned determinates of healthy living and ageing with
HIV. Given the complexity of the experience of living
with HIV, a multidisciplinary, integrated, person-centred
approach with active patient participation that reflects the
major concerns of people living with HIV is increasingly
being adopted in HIV management. With this approach,
the HIV clinical care perspective is widened to integrate
overall well-being and healthy ageing in a supportive envi-
ronment. As a complement to the traditional management
and monitoring of HIV, more person-centred, self-reported
assessments of health and well-being (e.g., patient-reported
outcomes) should be harnessed to help identify priority
issues that could then be addressed [46, 47]. This holistic
approach recognizes HIV treatment as one part of a larger
vision that defines LTS in living and thriving with HIV.
In our subsequent article, we detail a new framework
developed to help guide clinical practice, incorporating ele-
ments of holistic care alongside effective treatments, and
establishing LTS as a new goal in the next phase of HIV
management. Reaching this goal will require the HIV com-
munity and wider society to work together to make LTS a
reality for everyone living with HIV.
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Abstract

Purpose of Review Different factors contribute to the decreased overall long-term survival in treated people living with HIV
(PLWH). This paper will review the state of physical frailty which limits successful aging in PLWH.

Recent Findings Identifiable events on the continuum from clinical normality to heightened risk of adverse health
outcomes contribute to frailty. These center on chronic inflammation leading to destabilization of autoregulated
physiologic systems challenged by environmental and biologic challenges. Frailty assessment can inform the profile
of aging PLWH at increased risk of common age-related disorders and geriatric syndromes. Biologic and psycho-
social risk factors promoting progression to and reversion from a dynamic state of frailty are being investigated,
allowing for preventative interventions to be considered.

Summary Insights gained from studying frail PLWH will help adapt an interdisciplinary geriatric model of health care for

selected PLWH. This will improve the health and well-being of aging PLWH.

Keywords Frailty - HIV - Aging - Chronic inflammation - Geriatric syndromes

Introduction

This paper will review the current status of the physical frailty
syndrome in people living with HIV (PLWH). Other types of
frailty, including social frailty [1] and cognitive frailty [2], are
also being investigated in the general population. This review
will focus on physical frailty.

The course of HIV infection has changed dramatical-
ly in less than a generation. HIV is now a chronic
illness for most PLWH with consistent access to effec-
tive combination antiretroviral therapy (cART) [3].
Long-term survival approaches that of the general pop-
ulation, and is similar in an increasing minority of
PLWH [4]. This, plus the increasing age of recent
seroconverters, of whom 20% are older than 50 [5],
has resulted in the mean age of PLWH in high-income
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countries to currently be in the 50’s [4]. By 2030, 73%
will be older than 50 and 39% older than 60 [6]. This
will significantly impact the type of health care required
to assure ongoing improvement in healthspan.

Despite cART-related benefits on health and quality
of life (QOL), an increase in some common age-related
conditions also occurs [7]. This may represent an accel-
erated aging phenotype, whereby the increased rate of
complications occurs earlier than in a control group of
the same age. This is supported by studies of DNA-
methylation [8], telomere length [9], and immune-
senescence [10]. An alternative explanation, termed ac-
centuated aging [11le], postulates that these co-
morbidities occur more frequently but at a similar age
in PLWH. Incomplete cART-dependent control of HIV
replication leads to immune activation and chronic in-
flammation which increases vulnerability to these condi-
tions [12], as occurs in the elderly population [13]. A
recent study in male PLWH using a 10 marker aging
panel (MARK-AGE) interpreted age advancement of ap-
proximately 13 years compared with controls as consis-
tent with accentuated aging [14e]. In contrast, an analy-
sis of age-related diseases in PLWH and matched sero-
negative controls in Denmark showed that the age-
standardized and relative risks of most conditions did
not increase after HIV diagnosis [15].
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Geriatric Syndromes in PLWH

An increase in geriatric syndromes also occurs in older
PLWH [16¢]. These include frailty, polypharmacy, falls
and impaired mobility, cognitive decline and mood dis-
orders, sensory dysfunction (vision, hearing, smell), in-
continence, and sarcopenia. Broadly, these conditions
occur often in the elderly, do not fit into discrete dis-
ease categories, have multifactorial etiologies, non-
specific clinical presentations, typically involve multiple
organ systems, and are challenging to manage [17°].
Frailty may be the most difficult to define, evaluate,
and treat.

Frailty as a Geriatric Syndrome

Fundamentally, frailty represents a unique condition of
increased risk. The word frailty is derived from the
Latin word fragilis, meaning breakable. Fried promoted
the concept that frailty was a complex syndrome in the
elderly with manifestations distinct from concurrent dis-
abilities or co-morbidities. This was operationalized as
the Frailty Phenotype (FP) in a cohort of men and
women older than 65 enrolled in the Cardiovascular
Health Study (CHS) [18e¢]. Rockwood proposed an al-
ternative view, the Frailty Index (FI), which considers
frailty as a state determined by the interaction between
diverse assets and deficits and predicts an older person’s
ability to function independently [19ee].

Diagnosis, Epidemiology, and Outcomes
of Frailty

Clinicians and investigators agree on its fundamental
attributes and outcomes, although the ability to easily
diagnose frailty is limited by the lack of a simple oper-
ational definition. At least 67 metrics with overlapping
criteria have been developed [20]. Both the FP and the
FI are used to diagnose frailty mostly in research rather
than in clinical settings.

The FP is more commonly used and is diagnosed if any
three of five predefined physical conditions exist: unintention-
al weight loss, self-reported exhaustion, weak hand grip
strength, slow gait speed, and low physical activity [18ee].
Persons with one or two conditions are pre-frail, while those
without any are non-frail.

The FI is based on the age-related accumulation of
diverse health deficits. The FI is calculated as the pro-
portion of common health deficits an individual has
from among a predetermined set of conditions, regard-
less of whether they are clinical signs, symptoms,

physical, cognitive or social impairments, or specific
laboratory tests and diagnoses. The risk of adverse out-
comes correlates with an increasing FI. Although the
continuous nature of the FI does not readily allow for
a diagnosis of frailty, a FI>0.25 generally identifies a
state of frailty in older community-living persons [21].
A FI above 0.7 identifies an individual with multiple
acute conditions with poor short-term prognosis.
Importantly, the choice of deficits assessed is not fixed
as long as certain basic criteria are met [22] although a
minimum of 30 conditions are required.

While the FP may be ecasier to apply, as it utilizes three
questions and two physical tests, the necessary evaluations
are not routinely performed in the common clinic settings
and require personnel trained to administer them.
Conversely, although the FI may seem challenging to
operationalize, it has greater precision to discriminate individ-
ual risk. It can also be easily determined if an electronic health
record (EHR) is available [23].

Both models identify subgroups who are frail in the ab-
sence of disabilities or co-morbidities. Few studies have fo-
cused attention on this subgroup, the prevalence of which
varies from 2 to 25% [18, 24, 25]. Importantly, both major
models agree that frailty is a dynamic condition and may be
reversible [26].

Both scores have been validated in diverse populations and
predict similar outcomes. The prevalence of prefrailty and
frailty in the originally described CHS cohort was about
57% and 7%, respectively, in subjects over 65, with more
women than men being frail. The prevalence of being FP+
was about 30% in those older than 80 [18e¢]. The prevalence
of frailty using the FI was 22% for persons living in the com-
munity older than 65 and more than 40% in those older than
85 [21]. In studies comparing the two scores, the correlation
between them is 0.65 [27].

Other more accessible tools to diagnose frailty have
been developed. These include the 9-point clinical frail-
ty scale [28], the multidimensional Edmonton frail scale
(EFS) [29], the 5 item FRAIL questionnaire [30], the
combined patient derived and provider determined
Gerontopole instrument [31], and self-administered
scores [32], among others.

A recent meta-analysis showed that the most com-
monly used frailty metrics were all significantly associ-
ated with an increased risk of overall mortality, hospi-
talization and loss of independence, disability, referring
to deficits in activities of daily living (ADLs) and in-
strumental activities of daily living (IADLs), as well as
falls, fractures, and cognitive decline. Significantly,
prefrailty was also associated with an increased risk of
mortality, hospitalization, institutionalization, disabilities
in either ADLs or TADLs, as well as falls and fractures
[33].

@ Springer
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Biology of Frailty
General Population

A progressive loss of normal homeostatic processes in diverse
physiologic systems occurring in response to environmental
and biologic stressors leads to frailty. This results in adverse
outcomes which can be characterized at the cellular, tissue,
organ and whole person level [34]. Although these changes
also occur in physiologic aging, a heightened degree of dys-
function is central to the development of frailty [35].

Immuno-senescence plays a key role, as determined by
activation of the multiple cellular components of the innate
immune system, plus changes in the adaptive immune system.
This results in a chronic inflammatory state [36] characterized
by reduced numbers of naive T cells, an increase in terminally
differentiated CD8+ and CD28— T cells and a low CD4+/
CD8+ T-cell ratio [37]. Chronic CMV infection contributes
to both immune-senescence and frailty [38]. The combination
of immune features plus CMV seropositivity is referred to as
the Immune Risk Profile (IRP) and increases risk of mortality
in the very old [39, 40]. Interestingly most centenarians have a
normal CD4/CDS8 T cell ratio [41]. The term inflammaging
encompasses the aging-related dysregulation between the in-
nate and adaptive immune systems [42]. Triggers include ac-
cumulation of damaged cells and their impaired elimination,
entry of microbial products into the circulation via an aging
and leaky gastrointestinal tract alongside changes in the gut
microbiome, accumulation of senescent cells secreting proin-
flammatory cytokines, increased activation of the coagulation
system, impaired regulation of the complement cascade, and
mitochondriopathies [43e°].

Commonly determined serum markers of these processes
include increased levels of proinflammatory cytokines, partic-
ularly C-reactive protein (CRP), interleukin 6 (IL-6), tumor
necrosis factor alpha (TNF-a), and coagulation factors includ-
ing fibrinogen, Factor VIII, and D-dimer [44]. A meta-
analysis confirmed the increased levels of these markers in
both frail and pre-frail elderly subjects [45].

Contributing hormonal changes include decreased insulin-
like growth factor-1 levels, decreased testosterone and
dehydroepiandrosterone-sulfate levels, and abnormalities in
cortisol secretion characteristic of a chronic stress response
[46]. An important consequence is sarcopenia, a geriatric syn-
drome characterized by progressive loss of muscle mass and
power which occurs frequently in persons with physical frailty
[47].

Other fundamental contributors include epigenetic
changes [48], telomere shortening associated with the
frailty phenotype [49], genetic regulation of fundamental
biologic pathways controlling apoptosis, transcription
and biosynthesis [50], and age-related body composition
changes. These include abdominal obesity, itself

@ Springer

contributing to chronic inflammation, and loss of lean
muscle mass [51].

Persons Living with HIV

Several determinants of frailty in the elderly also occur in
PLWH, including sarcopenia [52] and abdominal obesity.
The latter is of multifactorial etiology including toxicities as-
sociated with several early generation antiretroviral drugs [53]
but may occur even with recently introduced ones [54¢].
Telomere changes [55], and both HIV [56] and drug induced
mitochondrial dysfunction also occur [57]. The IRP profile
has been identified in PLWH [58]. A persistently low CD4/
CDS8 ratio occurring in most treated PLWH has clinical impli-
cations [59¢] and has been associated with frailty [60, 61].

Factors unique to PLWH include untreated HIV infection
causing significant immune activation which improves but
does not return to baseline with cART [62]. This is related to
ongoing low-level HIV replication in lymphoid tissues and
sanctuary sites, microbial translocation of bacterial products
into the circulation via an imperfectly cART-restored gastro-
intestinal epithelium, and frequent coinfection with Hepatitis
B, C, and CMV [63].

The Multicenter AIDS Cohort Study (MACS) demonstrat-
ed elevated levels of the immune activation markers CD8+/
CD38+, CD8+/HLA-DR+, and IL-6 in frail subjects [64].
CRP was 50% higher in frail PLWH compared with non-
frail subjects [65]. The association between frailty and in-
creased proinflammatory cytokines, decreased-free testoster-
one, and dehydroepiandrosterone supports the multifactorial
etiology of frailty [66]. However, important differences in the
nature of immune dysregulation in the two populations were
suggested by distinct interactions between CD4+ regulatory T
cells (Tregs) in frail PLWH and controls [67]. A role for CMV
as a cofactor was demonstrated in both PLWH and controls,
although the highest IL-2 responses to CMV predicted frailty
only in the controls [68].

Frailty Assessment in Aging PLWH

Frailty has been evaluated in non-elderly populations,
including dialysis patients [69], and persons with
collagen-vascular diseases [70]. A recent UK study
found that between 3 and 5% of healthy, middle-aged
persons were FP+ [71¢]. Although concern has been
raised whether frailty described in older persons can
be adapted to younger populations using similar metrics,
the clinical utility of these models is supported as they
reliably predict similar outcomes. Similar issues have
been raised in regard to PLWH, although reassurance
was provided by the same distribution of abnormal FP
parameters in both PLWH and controls [72].
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Frailty in the Multicenter AIDS Cohort Study (MACS)

The MACS initially investigated similarities between frailty in
the elderly and PLWH using a four-item adapted frailty-
related phenotype (aFRP). In untreated, seropositive,
Caucasian, college-educated men, with a mean age of 55,
the prevalence of frailty, 3.4%, was similar to that of HIV
seronegative males older than 65 from the same cohort [73].
An association between frailty and immuno-virologic param-
eters was demonstrated by an increasing risk of being FRP+
relative to a CD4 count < 500/mm’ and an HIV viral load >
50,000 copies/mL [74]. The clinical consequences of frailty
were shown by an increased risk of AIDS or death in treatment
naive PLWH starting cART [75]. Frailty, regardless of HIV
status, occurred without concurrent co-morbidities. Risk fac-
tors included older age and non-Hispanic black ethnicity.
Potentially manageable risks included a history of AIDS, cig-
arette smoking, hepatitis C infection, depression, diabetes, and
kidney disease. Higher education was protective. Although
frailty is dynamic, PLWH who became frail were more likely
than controls to remain frail at follow-up. [76].

Other Studies Using the FP to Diagnose Frailty

The AIDS Linked to the Intravenous Experience (ALIVE)
cohort showed that 12% of mostly male, African-American
injection drug users with a median age of 49 were FP+. Risk
factors for frailty included HIV infection, older age and female
sex, while potentially controllable risks, as in the MACS, in-
cluded advanced HIV disease, lower education, depression
and multimorbidity. Being frail, regardless of HIV status,
was a risk factor for overall mortality [77], all-cause hospital-
izations, as well as chronic conditions such as psychiatric,
cardiovascular, and pulmonary diseases [78].

Disability, determined as impairments in IADLs, was in-
vestigated in the HAILO (HIV Infection, Aging, and Immune
Function Long-Term Observational Study) Cohort, a prospec-
tive, observational, long-term study of treatment naive PLWH
starting cART, with median age 51. The prevalence of pre-
frailty and being FP+ was 37% and 6% respectfully. There
was minimal overlap between frailty and disability, although
52% of frail PLH had at least 1 disability [79]. Frailty was
associated with increased incidence of CVD, type II diabetes,
and with increased mortality [80]. Modifiable risk factors for
frailty including neurocognitive impairment, obesity,
smoking, choice of initial cART (with NNRTI [non-nucleo-
side reverse transcriptase inhibitor]-based cART increasing
risk of frailty), and level of education. Physical activity and
moderate alcohol use were protective [81].

More seropositive women than men are FP+ [82, 83], as in
the general population [84]. In the Women’s Interagency HIV
Study (WIHS), consisting of mostly low-income, African-
American non-Hispanic women, most with secondary

education and a mean age of 39, 17.3% of seropositives were
FP+ versus 10.0% of uninfected women [85]. Impaired bone
health is more common in FP+ PLWH [80, 86, 87]. Functional
impairment, determined by reduced gait speed and poor per-
formance on the Short Physical Performance Battery (SPPB),
occurred in 20% and 55%, respectively, in a cohort of Spanish
PLWH with a median age of 61, of whom 51% were pre-frail
and 15% were FP+ [61]. In an analysis of mostly non-
Caucasian Brazilian PLWH with a median age of 55, the
19% who were FP+ were more likely to have a poor quality
of life determined using the 36-item Short Form Survey [82].
In a study of younger, treated PLWH in South Africa with a
mean age of 41, 19.4% were frail using an adapted FP, com-
pared with 13.3% of seronegative controls [83]. This finding
in a low-income country highlights the economic burden and
impact on healthcare delivery that frailty will have as the
prevalence of aging PLWH increases in all regions.

Frailty Assessment of PLWH Using Other Metrics
Veterans Aging Cohort Study Index (VACS-I)

The VACS-I was developed as a multifactorial mortality index
in HIV infected and uninfected American veterans using com-
monly available clinical and laboratory parameters in addition
to standard HIV-related metrics. It is associated with increased
risk of all-cause mortality, hospitalization, admission to inten-
sive care units, physical functional status, cognitive decline,
and increased markers of inflammation [88, 89]. Because
these outcomes are similar to those in frail persons, it has also
been considered as a frailty index [86], analogous to the deficit
accumulation model [90]. A higher VACS-I was associated
with being either pre-frail or FP+, although the baseline score
could not predict change in frailty status [91]. The VACS-I
also predicted hospitalization or mortality more accurately
than an adapted FP. However, the prevalence of being FP+
in PLWH with undetectable HIV-RNA or in uninfected con-
trols was similar, 2% and 2.8%, respectively [90].

Frailty Index

Frailty determined using the FI has been extensively studied
by the Modena HIV Metabolic Clinic (MHMC) cohort. Using
a 37-item-derived FI, which importantly did not include any
HIV-related variables, the median FI was 0.30 in the cohort of
treated, mostly male PLWH with a mean age of 46. The FI was
a significant predictor of survival and development of new
multimorbidity [92]. A further study showed that potentially
modifiable personal, environmental and HIV-related factors
were independent contributors to the FI [93]. The MHMC
cohort also showed that CT determined-thymus size, an es-
sential component of immune function in the general popula-
tion, and of immune recovery in treated PLWH [94], was
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inversely related to the FI, supporting the interaction between
immunity and frailty [95]. An Australian study in males with a
median age of 59, diagnosed as frail using the FI, found an
independent association with sCD163, suggesting that the FI
may identify frailty biomarkers [96].

Frailty and Other Clinical Conditions in PLWH

Several studies have shown an association between measures
of abdominal obesity and being FP+, regardless of HIV status,
[72, 97, 98] highlighting this as a potentially reversible life-
style factor for frailty. Potentially treatable mild-to-moderate
depression is diagnosed in about 50% of frail PLWH [99,
100], and occurs often in PLWH with neurocognitive impair-
ment. Asymptomatic neurocognitive impairment (NCI) is a
feature of aging PLWH [101]. Studies have investigated
whether physical frailty is a risk factor for NCI in PLWH. A
higher VACS-I, suggestive of frailty, predicted the presence of
NCI in a cohort with a mean age of 41 [99] . The Italian
MHMC cohort study found that a lower FI was associated
with successful cognitive aging, defined as the absence of
depression, cognitive, and functional impairment [102].
Participants in the HAILO study who were both FP+ and
had NCI had an increased risk of adverse health events includ-
ing falls, disability, and overall mortality [103]. Being FP+ has
also been associated with NCI in PLWH in diverse geographic
regions including China [98] and Mexico [104]. These con-
sistent findings using different metrics support the emerging
construct of cognitive frailty as an important condition in
PLWH.

Studies Comparing Frailty Metrics in PLWH

As in the general population [105], studies have compared
frailty classifications in PLWH. In a subgroup of the MHMC
cohort with a mean age of 46, the VACS-I, compared with the
FI, more accurately predicted 2-year but not 5-year mortality
[92]. The FI was compared with the FP in a different subgroup
of the MHMC cohort with a mean age of 54, of whom 52%
were pre-frail and 3.1% were FP+. The FI had a greater asso-
ciation than the FP with baseline factors of age, nadir CD4
count and with adverse events including co-morbidities, falls,
and disability [106]. Overall, it is premature to recommend a
particular frailty metric as more reliable to use for all PLWH.

Screening for Frailty and Management
Principles
Screening

Diagnosing an older individual as frail has relevance beyond
simply identifying a condition associated with adverse
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outcomes. For example, frailty is an important risk factor for
perioperative complications. Pre-habilitation clinics, where
identified preoperative risks for postoperative morbidity can
be modified, improve outcomes [107]. An interdisciplinary
geriatric approach is increasingly recommended for selected
aging PLWH, particularly those diagnosed as frail [108].
Other surrogates besides frailty can help to identify those
PLWH who may benefit from a geriatric evaluation. These
include polypharmacy, which is more common in PLWH
compared to controls [109¢], impaired functional status as
determined by gait speed or the comprehensive SPPB, and
the presence of geriatric syndromes. Although distinct condi-
tions, important interactions occur in PLWH between frailty,
functional status, and disabilities [110]. Both functional im-
pairment and disabilities occur in PLWH [111], especially in
those with concurrent geriatric syndromes [110]. A combina-
tion of immune parameters, (e.g., a low nadir CD4 count <
200, a ‘plateau’ CD4 < 500 on suppressive cART, and a CD4/
CD8 ratio < 1.0) may also identify frail PLWH requiring a
geriatric evaluation [60, 61].

Frailty is a dynamic state. In a study of over 300 treated
PLWH over a 12-month follow-up period, most non-frail and
pre-frail persons maintained their status, whereas most who
were frail reverted to prefrailty [91]. Pre-frailty, occurring in
30-60% of PLWH, is important to identify, as it is also asso-
ciated with adverse outcomes. Factors associated with pro-
gression to frailty in PLWH in the MACS have been described
above. Only younger age was associated with reversion from
frailty [76]. Guaraldi investigated predictors of frailty transi-
tion over 4 years in the MHMC Cohort. Baseline FI, female
sex, duration of HIV infection and cART exposure, and
smoking history independently predicted FI at follow-up [93].

At present, the clinical utility of geriatric referrals remains
untested, and no guidelines are in place regarding which
PLWH to refer. In the general population, persons older than
70 should be screened for frailty [112]. Based on data suggest-
ing age-advancement of PLWH, it is reasonable to consider
screening PLWH older than 50. The role of geriatricians as
either expert consultants or as active members of the manag-
ing team is being clarified.

Management of Frail PLWH

An algorithm to identify PLWH who may benefit from an
HIV-geriatrics assessment, including a Comprehensive
Geriatric Assessment (CGA), has been proposed [113]. The
goals of the CGA in the general population, in addition to
assessing and managing multimorbidity and geriatric syn-
dromes, are also to ensure follow-up with primary care pro-
viders and evaluating the impact of recommended interven-
tions. The CGA has been evaluated in diverse clinical settings.
Collectively, and accounting for logistic differences, the CGA
improves quality of life, decreases the need for emergency
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room visits and hospitalization, and maintains independence
[114+]. However, outcomes in one type of setting (e.g., acute
care unit) do not necessarily translate to a different one (e.g.,
community clinic) [115]. Importantly, the process of
performing a CGA need not be uniform, while maintaining
the recommended “5 M’s” approach, assessing the following:
mind and mood; mobility; medications; multimorbidity; and
matters most (e.g., discharge from hospital, end-of-life plan-
ning) [116]. Rather than simply adopting the CGA model to
PLWH, it is essential to determine how best to adapt it to this
population. A modification applicable to PLWH has been re-
cently been suggested [117¢]. Various locally responsive
models of providing care to older PLWH have been organized
[118]. An early report reviewed the first 76 older PLWH (me-
dian age 67) referred to a dedicated academic geriatric-HIV
clinic for a CGA on the basis of perceived need, but with no
specific referral criteria. Adherence to recommendations was
about 30% [119].

The general approach to managing frailty in the geriatric
population includes specific recommendations arising from a
CGA, exercise and appropriate rehabilitation interventions,
nutritional support, and cognitive care. The long-term effec-
tiveness of regular, multicomponent, long-duration exercise
programs on reducing frailty remains to be established but a
targeted approach is often successful [120]. PLWH with more
impaired baseline functional status may achieve similar or
greater improvements in exercise domains compared with
controls [121]. Priorities for rehabilitation interventions to
limit disability in PLWH have been established and early out-
comes have been encouraging [122]. Sarcopenia, diagnosed
most reliably by dual energy X-ray absorptiometry, is increas-
ingly recognized in PLWH [123] and may respond to judi-
cious exercise and nutritional supplements [124], awaiting
the introduction of more specific pharmacotherapies.

cART reduces the prevalence of frailty [74]. A recent
modeling analysis showed that the burden of frailty using
the FI model has decreased in PLWH older than 50 over the
past 10 years and is projected to decrease further from 26% to
7% between 2015 and 2030. However, frailty will increase
from 43 to 52% in PLWH older than 75. This was interpreted
as the “compression of frailty” in older age, a successful fea-
ture of current therapies [125]. These results support the cur-
rent recommendations of the early diagnosis of HIV and
prompt initiation of cART in older PLWH. A post hoc analysis
of the START study showed that older PLWH were the main
beneficiaries of early initiation of cART [126].

It is essential that the assessments and interventions
discussed in regard to frailty in aging PLWH go beyond in-
creasing survival and shift the focus to maintaining and im-
proving functional status and QoL, as in the geriatric popula-
tion. Quality of life represents an ongoing hurdle to fulfilling
the proposed “fourth 90” of the UNAIDS 90-90-90 goals for
PLWH [127]. The paradigm of successful aging emphasizes

better understanding of physical, social, and cognitive resil-
ience as well as the evolving interactions between HIV, frailty,
and intrinsic capacity [128, 129].

Conclusions

Pre-frailty and frailty affect more than 50% of effectively
treated older PLWH. These states represent the clinical expres-
sion of the multifactorial decline of normally coordinated bi-
ologic systems to maintain physiologic homeostasis.
Regardless of the tools used to diagnose them, they are asso-
ciated with an increased risk of adverse health outcomes
which contribute to the overall reduced survival and QoL of
PLWH.

Both pre-frailty and frailty are potentially preventable and
reversible. Risk factors increasing progression to, and impor-
tantly, promoting reversion from frailty, are under investiga-
tion. Encouragingly, several are lifestyle related and amenable
to prevention and change, which does not need to be finan-
cially burdensome. Just as early cART was the main driver
behind turning HIV/AIDS from a fatal disease into a chronic
condition, so current cART may also be a key factor in reduc-
ing the progression along the frailty continuum. The vital les-
sons learned in providing humane and effective holistic
patient-centered care to the elderly can be adapted to meet
the latest challenges to confront aging PLWH. These will
surely be met with the same vigorous determination which
has marked the last 40 years struggle against HIV.
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Risk factors for Frailty in PLWH
Slides from NATAP webinar on Frailty by Kristine Erlandson.

Frailty is Associated with Lower Survival,
Especially in PWH (ALIVE Cohort)
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Frailty or Physical Function Impairment may Predict Falls
in Middle-Aged/Older Adults with or at Risk for HIV
Recurrent falls in ~ 30-40% Falls in MACS Associated with:
? : « Time to stand
Falls associated with , )
+ Difficulty with balance * Pre-frailty (but not frailty)
+ Exhaustion (from frailty) " CORROOE M b
» Weight loss (from frailty)
« Diabetes
= Medications: Falls in WIHS Associated with:
» Antidepressants * Frailty
* Opioids * Exhaustion (from frailty)
» Didanosine « Weight loss
« Sleeping pills
ide 30 of 83 Erlandson JAIDS 2012; Erlandson JAIDS 2019; Sharma Antivir Ther 2019
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Do These Factors Contribute to Frailty in HIV?

» HAILO Cohort, n ~ 1000, age 45 and older, >90% undetectable VL

» Frailty:

Age

Education

Insurance

Obesity

Lower physical activity
Initial randomized NNRTI
Smoking

Neurocognitive impairment

Modifiable risk factors:

ART may play a role

NOT comorbidity driven

alide 28 of 89 £ 102017

Smoking, weight, and physical activity

Excallant reviow in Brothers, TD, ef al JID 2014
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Muscle Changes in HIV with Aging
Declines in Lean Mass with Age Declines in Muscle Density with Age
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What do we know about ART on skeletal

muscle mass & function?

* ART initiation typically associated with lean body mass gain
(estimate of muscle mass) “return to health”

* Follow-up scans 7 years later found that after the initial ~ 3 years,
lean body mass declined with ART (A5318)

* Re-read CT scans for area and density of the trunk (back/abdominal
muscles)
» The total muscle area increased, but not the ‘lean’ part of the muscle
» Significant decreases in muscle density (ie, 11 fat)

* Gains in lean mass with initial ART may represent an increase in lower
quality, fat-infiltrated muscle with ART

McComsey Clin Infect Dis 2016; Grant, et al. under review; Yaresheski, J Gerontol Biol Sci 2011
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What Happens to Muscle with Age?

» Decline in muscle quantity (mass) and quality (function) begins
~ age 30-40

* Decline in function (such as strength) happens before a muscle
mass decline

* Loss of both function and mass = sarcopenia, which is a strong
predictor of increased morbidity and mortality

» Aging is also associated with increased fat within the muscle

Does Lipodystrophy (or similar fat changes)
Contribute to Frailty

» Higher waist-to-hip ratio (marker of lipoatrophy of hip muscles,
lipodystrophy abdomen) was associated with frailty

« Higher body mass index, greater fat mass, and trunk fat with
lipodystrophy associated with frailty among older women with HIV

» Higher waist circumference associated frailty among older men
with HIV

Kooij, AIDS 2016; Shah JAGS 2012; Hawkins AIDS 2018
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What Factors Contribute to Frailty/Physical
Function Impairment in HIV?
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Frailty, physical function impairments, and
other complications of aging
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OHIV uninfected *HIV infected

Percent of study visits

=40 40-44 45-49 50-54 55-59 60-64

Age (y)
MNumber of study visits (N=10,571)
HIV uninfecied: 579 395 B41 1,102 1,111 904
HIV infected: 463 677 1,104 1.081 859 454

0% -

Althoff, J of Gerontology, 2013

Frailty: A Brief Overview

Weight loss
T FULL PERFORMANCE

Weakness o “Norma! aging®
Accelererated »

aging”

Exhaustion

Slowness

| Physical Activity

Fried LP, et al. 2005
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Aging, Comorbidities, & HIV:
CROI Update 2023
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The Ideal Life: Quality x Time

Quality of Life/
Physical &
Cognitive

Function

Physical & cognitive function
generally decli over time

Quality of Life/
Physical &
Cognitive

Function
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Decline in Function May Not Be

_Gradual

Heart Attack

Quality of Life/
PhySicaI & Heart Failure
Cognitive
Function
Hip Fracture

Stroke

Prevention of Comorbid Events is Essential
and Achievable

« Good screening tests are available for comorbid
conditions

« Many behavioral factors contribute to comorbid
conditions and can be modified

 Early treatment is important

 Good treatments exist that can decrease the risk of
events (cardiovascular disease, fracture)

* Preventing complications can alter the aging process
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Comorbidity distribution
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Multimorbidity will increase markedly in
PLWH over the next 10 years

= Older age-groups experience an increase in population size and prevalence
of multimorbidity

= Among those = 70yrs, the projected prevalence of multimorbidity increases
from 58% (in 2020) to 69% (in 2030), corresponding to an additional 71,000
individuals living with 2+ physical comorbidities beside HIV by 2030

Age |50, 60) Age |60, 70) Age =70

il Ll

Kasaie , CROI 2021, Abstract 102 Year

Number of ART Users

Inflammation and Immune Dysfunction: A
Central Mechanism for Aging

Diabetes Mellitus
Heart Disease
Cancer

Cognitive Problems
Osteoporosis
Frailty
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Aging & HIV: The Inflammation
Double Whammy

Diabetes Mellitus
Heart Disease
Cancer

Cognitive Problems
Osteoporosis
Frailty

Myocardial Infarction in People with
and Without HIV: MGH Study

Overall RR 1.8 (1.5-2.0), p<0.001*

Ve
/

18-34 35-44 45-B4 55-84 &5-74

B HIV-infected A Group (Years
€ HiV-negative ge P }
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=
1

*adjusted for age, gender, race, HTN, DM, dyslipidemia Triant. JCEM. 2007
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Cardiovascular Disease at CROI 2023

Risk Factors for Stroke in the CNICS Population

Risk factors associated with stroke risk

CO cout (er 100 cataimn) [071] ! 1 Stroke risk

VLHmme 1.62 i
Alcahol use —g-L Cider age

Curent cigaretio use ¢ . Hypertensiﬂn
Currend moth usa : ’ + Diabetes
Curant cocaing usa . i = -
Depross:an — Stal]n use
BMI (por 5 kp/m3) ' * Detectable VL
" * Depression
= Higher BMI
. - Cigarelte use
HEpanic mcafothnicitly

Black raca/othnicitly - ? - | Stroke risk
Agn (per 10 years) : ; « Higher CD4

Famals sox

1.50 2.00 250 a.00
Ch 183 Hazard Rato
OW 15




Page 33 of 102

Stroke More Common in Women than Men
at Younger Ages

Risk of stroke associated with female sex at
birth varies by age

L « Female sk ol birh Esocialed
P vl fo ‘willhh highar risk of stroke al
Bl youngar agos, independent of

| Imderacton strokn diusase risk soom
bermm = QLD
+ Sax*age intemcion remainod
sigrificant afier additional
205 st e
= ‘Viral load
7 d L = Malhomphataming use
Bhhd A0  1EE 1SS o0 280 ] = Daprassion
Harm Aalo

*Stivks fasase sk soofe based on race/ethrecily, cohort enbry yaar, CHICS sde, MIV risk
faclor, blood pressurs. fenal funclion. bpedi. ogaeetle, cocaing + aloohcl use, physical &SShity

Chow, 183

Two types of heart attack:
1) Type 1: Plaque in wall of
artery ruptures

2) Type 2: Demand for
oxygen not met

Risk of stroke associated with detectable viral

load varies by sex at birth
= Deocizies Vi win

—C BT nmaocialed with bt risk
AEE | s f abrohe im hose 2ugned
. lemale sox o tath
indepnndant of nge and
P ey for Eimkn denase risk sCom
s vl bl
m;  [ireecEon lame = Bax*wirnl kaad inlesaciion
= poal resmasrssd mignifcan aftor
ncdBonal podpssiment o
+ Mofhamphe mmine use

Sk Siama vl Sore Bl on racsieifncily. ooben eniry poar, CHICS sie, MV righ
tmcior, binod pressses, seal fuschon, s, oganetia, Cocsing = Sockol usa, pliracal Boiity

Detectable HIV viral load is a risk factor for stroke
in women but not men

CENTRAL ILLUSTRATION, Diltaienddd i Clinical Characterisles Belween
Patlents With Type 1 ansl Type 2 Myocardial Infarction

MeCarthy, ©F. ot al 4 Am Coll Cardlol. 200 TH7EE48-5T,
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Depression is related to Type 1 Ml in PWH

Risk of incident Type 1 Ml among PWH with versus
without a diagnosis of depression or anxiety

aHR 85% CI

Demographics Modal is additionally

Male at birth 1 1.13. 214  adjuslad for

Age (scaled by 10 years) 1 1.35. 1.66 *  Racedathnicity
Substance use «  HIV acquisition group
Tobacco (averinavar) 45 243 + Al-risk alcohol usa
Cocaine (everingyver) 1.3 » Cannabis use
Traditional CVD risk factors * Body mass indax
Hyperansion ,349 = Hislory of AIDS
Diatetas Meallilus 168 = History of HCV
Elevaled tolal cholesterol or slatin use 296 + CD4 al ART initiation

L]

Chranic Kidney Disease (eGFR<ED mLimin) 1.74 VL at ART initiation
HIV-related risk factors Time-varying CD4
History of protease inhibitor use (ewarnever)

History of detectable viral load (everinever)

Mantal health comorbidities

Anaxiety - 3
Deprassion 2 C

Hyle, CROI 2023, #145

Anxiety is related to Type 2 M| in PWH

Risk of incident Type 2 Ml among PWH with versus
without a diagnosis of depression or anxiety

aHR 95% Cl

Demographics Madal is additionally

Male at birth 088 072,132 adusked lor

Age (scaled by 10 years) 1.05, 1.33 | * Racefethnicty
Substance use HIV risk acquizsilion group
Tobacco (averinevar) 3 1.01, Al-risk alcohal use
Cocaine (everinever) 1.4 1.11 Cannahis use
Traditional CVD risk faclors Body mass index
Hypertension 1.93, Hislory ol AIDS
Diabelas Mallilus } 1.84, 3.1 History ol HCV
Elavated tofal cholesterol or statin usa 0,80, 1, CD4 at ART initialion
Chranic Kidney Disease (eGFR=80 mLimin) 303 « VL at ART initiatian
HiV-related risk faclors Time-varying CD4
History of protease inhibitor use (everinaver)

History of datectable viral [oad (evarinever)
Mental health comarbidities

Anety

Daprassion
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Are integrase inhibitors associated with
heart attack?: RESPOND Study

cardiovascular
b
(=]
=3

disease events  disease events

e

[
(=]
(=]

+—

Adjusted incidence rate ratio

Decreased rate of  Increased rate of
=
v
=]

cardiovascular

0-25 T T T T
>0 to & months =6 to 12 months >12 to 24 months =24 to 36 months =36 months

Duration of cumulative exposure to INSTIs

Adjusted incidence 1-85 (1-44-239) 119 (0-84-1-68) 1-46(1-13-1-88) 0-89 (0-62-1-29) 0-96 (0-69-1-33)
rate ratio {95% Cl)

Neesgaard, Lancet HIV, 2022

ART-Initiation with integrase inhibitors not
associated with CVD events in Swiss Cohort

Cardiovascular disease events CROI

116 CVD evants wilhin 4.9 years [I0R 2.4-7 4)

Ciifam

o e ART start

Surial, 149




Page 36 of 102

Cancer at CROI 2023

New Cancers in Medicare Recipients by
HIV Serostatus: 2001-2015

AlDS-defining cancers:
Kaposi's sarcoma, cervical,
and non-Hodgkin's lymphoma

MNon-AlDS-defining cancers:
breast, colon, head/neck,

kidney, larynx, leukemia, liver,

lung, oropharynx, pancreatic,
prostate, anal, Hodgkin's
lymphoma

HIV+: 181, 030
HWV-:43.9M

RU[‘!D'{]!’I 155

Age (peans]
AIDS-dafning candes — non-AIDS-dsleng canced Denih

= W HIV == VWimoul MRS




Page 37 of 102

Cancer Incidence by Age: Men

Prostale

Male Beneficiaries

Cancer Incidence by Age: Women

Al AL Pepsal Zarwe Lirw} fareer

Larerigy

o o

Leukemia

Female Beneficiaries
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Cancer Mortality Higher in PWH Compared
to General Spanish Population

Takle 1. Participants characteristics at enrollment 2004- Figure 2. Mortality rates and SMRs according to age
2020 [ N=1T7,329) ;

= B5% (N=12801) males

B 36 years old median age [IQR 26-43)

& B2% (N=10.755) HIV transm through homo/blsexual contact
l@ 69.4% (N=12,042] from Eurcpe
22 41% (M= 5,168) current smokers

M 381 celllyl median CD4 count [IOR 213-583]

{B 34% (n= 5,877 viral load 100,000 capies/m

13% (N= 2.168) AIDS diagnosis
{cF 10% (N= 1,674) hepatitis C virus antibodies
3% (M= 582] hepatitis B surface antigens

Agn, yoaEs

=3 M ¥ 40 4 M 55 60 & To =73

Factors associated with cancer mortality in PWH: ' i .
Rate 015 03 O& 054 23 228 411 860 TBEE A11 1360

Sm0king __ SAMR 204 388 4 1EY 335 184 153 153 124 000 098
Viral Hepatitis
Lower CD4 cell count Rava, 871

Increasing Prevalence of Obesity in US

Obesity (BM1 230 ke /m?)

1994 2000

@ iy '-_'..:
R

' .hl_-‘_‘-lj
' i -.—\ _‘-\

O NoData [k14.0% O140%-179% @ 18.0%-21.9% B 22.0%-259% B>26.0%

&) =YY f:i.EHE &
e
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Central fat increases with ART initiation are
greater than expected

Long Term Changes in Trunk Fat in HIV+ vs. HIVE

Grant, AlDS, 2016

Weight Gain is Greater with INSTI in NA-ACCORD

Predicted weight (kgs)

Lake, 20" IWCADRH, 2018
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Switching to INSTI: HAILO Study

B. Two years before and after switch

Predicted weght ikg)

Time before and afler switch (years)

Lake, CID, 2020

Does switching off of integrase inhibitors decrease
weight?

SOLAR: Change in Weight Through Menth 12 by Treatment Regimen®
+ PWH on F/TAF/BIC A
randomized 2:1 to CAB LA or :
stay on F/TAF/BIC over 12M.
» Median age 37, 88% men,
60% overweight or obese.

* g Mond 12, mediar (W38 ) change = wegh i the CAIL & I LA grous wes D40 (-3
008 (-2 30 +1.9%] kg = bhe BACETOITAR group
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Switching off TAF to TDF decreases weight in
women: CHARACTERISE

Females Males

Randomises Randemised
Phase: ADYVANCE Prisss: ADVANCE

Maian changs s weight (g)
Miedilan change in weight gl

Tireww {wouka)

Figure 1. Median weight change for females Figure 2: Median weight change for males

Bosch, 671

Switching from F/TAF/BIC to DTG/3TC

OTGATE | BIGFTGTAF
METHODS

ALT (UL)

Randomized, open-label

HOL (mgik)
controlied trial (2:1)

Lean trunk mass (gram)

Langitisdinal folhow-Up: basaling, weak 24, weak 48

Trunk fat mass (gram)

Clufcomes. (Zary) wesghl, BMI woasl, hmds, insalin Fat percentage
resistance, DA, scan, fibroscan

Linaar mixed moedals with covarlance pattems DTN BM | :,3{]

Intention 1o treal - exposed analysis

ki

ITT-E analysis
134 ranuorresed PSS 490 g basdios

= 11 vy by o d o ek
T whaly
L =
V25 af wererh, 34

21 ml wouk 48 *i5s

Trunk fat mass

baseline

Degroote, CROI 2023, 672
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Switching off of TAF, INSTIs, or Both in PWH

with >7% weight gain: ATHENA Cohort

21 participanis discontinuing anly TAF

37 participants discontinuing only INSTI 11 participants discontinuing both TAF+INSTI

i
-~ . -
———— - s 5 s b, == ke )

TAF/INSTI \

A =1F =1

TAF INSTI

lhean modelied crange in wegh fin kg|
B -0 i )

B =ld =43 =}

. P " 17 i ] b n 7] 3 t 1 o " A =P T - ] '] 13 1 ]
Mo prios l.;~|| ny .n. i i |,,a:|1r|,,¢,,|;v1q"'|'.¢.|' Wi pogr b3 and altid digsomruation o ST Mo prir by and afled dcontinuation of TAFLINSTI

Verburgh, 673

What is Ectopic Fat?

TCardiac Insulin

Resistance
Tlnsulun _
Aesistance =¥ | Mitochondrial
damlfc-:hnndrl-n function
function

Ectnplc fat

e W ? Ainsulin Resistance,
P insulin secretion Sy ViDL
TB-cell apoptosis W Insulin clearance |
\i-unm NAFLD )

ADIPOCYTE DYSFUNCTION
Adipocyle Inyperiroply
Macraphage s#itraton
Adipolire relese-infammation

impared FRA ograke and rele s

Gaggini M, et al. Horm Mol Biol Clin Investig 2015;22:7-18
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Increase in Liver Fat after switch to INSTIs

|Figure 1. Cross | INSTI SWITCH Figure 3. Maodel-adjusted odds of hepatic steatosis
Sectional Stu Baasling and moderate fibrosis in INSTI vs non-INSTI groups.
Schema Dn:v (Pro-Switch) i e ) Women on IN5TIs had a_3.6 greater odds of havin
& — r n

hepatic steatosis within 1 year of switch compared

:'t"gf;i ; :ﬁ;‘:‘;‘;‘i — ' to non-INSTI Controls.

post-INSTI Sw.'rtth el . 1 Hepatic Steatosis Hepatic Fibrosis
comparable time-point | I I & I I | I (CAP = 248 dB/m) (LS = 7.1 Kpa)
in non-INSTI group . 8 ; . ! y '

I € Thme in years

piymemadymd  —a— AT b - 1

iy sy

1§76 € T yTe

Table 1. Cohort characteristics, n=257

Age, years

it Ranis
% Cn

50 (g) 49 (2)
Black race 82 (67) 107 (20)
BMI, kg/m? 32 (2) 32 (8)

Lahiri, 610

Women had lower prevalence of fatty liver, but a
greater progression to fibrosis

Population characteristics
Paoguiiateen
5]
Age 518 (9.9) : Table 1 — Development of significant liver

Female 5% - . - .
Gk 24 h) fibrosis by biological sex category.

Ethrsity 25% binck,
B4% whitn

H 17.2 (0.5) years
durabon

Basaline charactertstics

Fammala Malg

Pravalence of 7.7 A%
MLAFLD

Prevaloncs of ver  10.7%
fironss

Black stfmicsy
ALT
HOL chesestors

Traghycastichens

Log-rank: p=0.035

Probability of developing significant liver fibrosis

Kablawi, 611
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Inflammation in fat surrounding coronary
arteries associated with coronary plaque

hguﬂ! 1. Central ilustration Multivariable regression relating POAT to plague phenotypes

- ! *PCAT density was associoled with CT-denved CAD measures
i ?F e independent of ASCVD risk score, smoking & substance use, BMI,
HI-gpacilic *

ART parameters and systemic inflammatory biomarkers (Table 2),
| pamameters Obesity  Sex and demographics fisk Tectors

Tahle 2: Association of PCAT density with CAD in REPRIEVE

i - U mivarin ble Mudel 1 Muodel 2
'-'I"':'._'_ Prosence of OR 95500 P OR 9501 p DR MW ]
1’ ) Cornnary Plagee 13 L1150 <0001 1.3 L10-1.50 H.I.H'ﬂi 14 L21-1.70 <0u00)

Local pericoronary Iru.'rwudP(‘A.Tdmﬂg |
infammation on cardiss CT ? Coronary Calchum' | 1.5 128174 <0.0001) 1.5 1.26-1.75 <0000 | 1.6 1.35-1.94 <00001

Vuinerable plague | 1.3 1.10-1.54 0002 {13 1.06-1.51 001 [13 1or-157 o008
CAD presence CAD burden o 1 |

Stenosis degree Vulnerable plague
Coronary artery calcium

Leaman =5 15 127-LET <001) 1.6 1L.27-1.93 <0u| 1.9 L47-2.37 <0001

Model 1z ASCY D nsk, substance use, BMIL HIV parameters; Mosdel 23 Moded | + syslemme
beomerkers (MOP-1, IL-6, LpPLAZ, ox LD, haCRPL ORs are per 10 HU of PCAT densaty.

Foldyna, 649

Fat within the muscle associated with
coronary artery disease: REPRIEVE

Figure 3. Assccialons belwes parasganal MO and MATHT wilh CT-babed plagus messises
() et Powr A M'H‘.I Matal Bes
Chidrae Cafivats AN Cl Pl

Muscle dengity
Prosiics of Phidyes bul nol muscls
i b Ei (R T TRCL TRET - afed wWas
P He associated with the
i e am oL s En presence of
e ! LT T coranary plague
Lanman Boors o8 and calclum score
=0 in analyses
adjusted for age
u 111 i and natal sax
it {Figur: Za),
(b} Adjusied for ASCVT Msk Scon
[ wpe— M Estinats W% 01 Povglon

Figure 1. Paraspinal i & o asmm i o THESE associabons
Muscle on Non-Contrast Bt i et
CT Scan, in green L o ey amente am SHEeASCUD rak
Lawrman fcoes =8 (Figure 3b).
et B iy i

V] T s AT T 1 B
ol MATT &3 2 0T AL 1

Erlandson, 648
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Decline in Function May Not Be

_Gradual

Heart Attack
Quality of Life/
PhySicaI & Heart Failure
Cognitive

Function
Hip Fracture

Stroke \

Let’s Get Screened!

Diabetes Fasting Glucose Yearly
Hgb A1C
High Cholesterol Lipid Panel Yearly
High Blood Pressure BP Measurement At least Yearly
Kidney Disease Serum Creatinine Every 6-12 months
Urine protein test
Osteoporosis DXA Scan Age 50+
Anal/Cervical Cancer Pap test Yearly
Lung Cancer CT (if smoker) debated
Liver Cancer Ultrasound Yearly
(if HBV or HCV+)
Breast Cancer Mammogram Yearly
Colon Cancer Colonoscopy Every 5 years

Prostate Cancer PSA debated

20



Physical function generally
declines time

Quality of Life/
Physical &
Cognitive
Function

Frailty: A Brief Overview

Weight loss

FULL PERFORMANCE

“Normal aging”

“Accelererated
aging” |

VEELQERS

Exhaustion

Slowness

| Physical Activity

Page 46 of 102

Fried LP, et al. 2005

21



HIV+ Men Are More Frail At a Younger

Percent of study visits

Age vs HIV- Men: MACS

OHIV uninfected  ®HIV infected

<40 40-44
Age (y)

Number of study visits (N=10,571)
HIV uninfected: 579 395 841 1,102 1,11 904
HIV infected: 463 677 1,104 1,081 859 464

Althoff, J of Gerontology, 2013

45-49 50-54 55-59 60-64

265

797
194
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Frailty more common PWH compared to
Pw/oH: Thai HIV-NAT

Frailty by HIV Serostatus

Su Lwin, 696

22
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Lower trunk muscle area associated with
lower grip strength

RESULTS (continued)

= Lower MD (as outcome) was associated with older age, female
sex, thymidine anslogue exposure, greater BMI and waist
circumferance, and hsCRP, MCP-1, sTMFR-1, and the
inflammatory index score (data not shown)

= Smaller MAHT (as outcome) was associated with older age,
female sex, non-Black race, greater ASCVD rigk, and MCP-1
{data not shown)

() Models for Continuous Physical Funclion Measures: Chair Rise and Grip Strength
ik omae L Latirmate 5% L1 Fawalue

Chair Rise Aabe {risesimin)
Paradpenad MILY X DUGELS {0059, 1.5 LU
= = Paraspiral MAHT T 1.675 {-0.381, 2.501) 0.14
Figure 1. Paraspinal (p Strength (ka)

Parasparal MD: 138 028 {-2.11, 1.56) 0.77

Muscle on NGn-CDntrESt [ araspna sani 138 . [ 45 (052, 4,38 0.013
CT Scan, in green

Difference in Cicome
par S0 skaft in Cowariate

Erlandson, 648

Sarcopenia more common in PWH vs
Pw/oH: Thai HIV-NAT

90% ————839%
8.0% —— —

7.0%
6.0%
5.0%
4.0%
3.0%
2.0%
1.0%
0% ——m—m—

PWH

Sarcopenia: low grip strength, low walk speed, and low muscle mass

23
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Factors associated with falls in CNICS

(PLTAEH :
RR [35% C1) RER (95% C1) AR (555 O} Neuro pathy
Heuropathy symptoms: ot/ a litte botherome 174141, 215 150(112,201) 163(1.06,2465) 2.35]La7,3.77) ves
{None = REF) Bathersome/ highly bothersome 2E5(234,3.46) 176{L30,7.400 241(162.359) 677439, 102) Cognltlve

Gitficulty remembering: Wotf & little botherome 218[175, 265 162(1.24,213) 335(2.25,490) 165|L06,2E0) Problems
{Mone = REF) Bothersome, highly bothersome 318(267.3.95) 1.71(1.21 2.42) 358(1.63,6.00) 437(L81.6.E0)

Fatigue or Loss of Energy: Hat/ a little bothersome 2.39(18% 3000 1590108 205] 324 (.08 5.03) 205 11.2% 3.51) D IZZI neSS
{Mane = REF) Bothersome/ highly bothersome 357 (282,4.51) 204|149, 279) 409(262 640} 4.81]293792) .
Depression
Fealing dizry: Matf a litths botheriome 2402073000 1200138 2.0 1R (193,39%) 320(132.4.59)
{None = REF) Bothersome/ highly bothersame 391(320,4.77) 149|058 2300 495(334,734) 690460, 103) Fra”ty

Frallty Phonatype: Predrail 2420194, 3001} 1.71(1.30,2.25] 1.84(1.10, 2.44) 4.45 (1R, 7.07) .
|Moma = REF) Frall 4.67 (365,597} 169|124, 252) 4.27([2.70,660) 1013|8432 16.0) Dlabetes

Depression Symptoms: Mild/ moderate 233[195 278} 197|153 256) 2.15(150 3.08) 3.07{2.06,4.59) LOW QOL
{None = REF) Moderately sevene/ Severe 3500272, 4.50) L72(.08,2.75) 2.61(1.4%4.56) 639 (4.07,20.04)

Diabetes 143120, L.72) 1.44(1.09. 150 1340091197} 1.58(|0L04,2.42) E D VISItS
Cuality of Life indox piet 1 standasd deviatian 041 (0,35, 0,47} 054 (0,46, 0.63) 045 (038 0.53) 0.30]0.25,0,36)

& Emergency visits per visil 1.07 (105 109} 1090103, 115 110(103.117} 118{L12,135)
| i the past 2 years)

Ruderman

Among people over 65, falls more common
in PWH: GEPPO Cohort

Series 1

Foca, 700

24
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12 week exercise program can reverse
frailty

- 51 participants (31 HIV+, 20 HIV) Overall
» Median age 57 (53-63) years
25% women.

Personalized multicomponent b
exercise program (resistance, Baseline
endurance, balance, and flexibility 3 months
training)
» Also, improvements in quality of
life
Intervention worked regardless of
HIV status

Frail Prefraill  Robust  Nodata

OR 2.29 (95% CI 1.61 — 3.28), p<0.001

Branas, 701

Cognitive function generally
declines time

Quality of Life/
Physical &
Cognitive

Function
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Brain-age gap greater in PWH vs Pw/oH

» Brain-age gap related to:
— CVD risk
— HCV
— Detectable VL
— Early life stress
— Socioeconomic

challenges

« Brain regions were
affected differently in
those with and without
HIV

Petersen 186

Aging & HIV: The Inflammation
Double Whammy

Diabetes Mellitus
Heart Disease
Cancer

Cognitive Problems
Osteoporosis
Frailty

26
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. . . . Slide 53
Microbial translocation, HIV persistence and s

coinfections cause persistent innate immune activation

Microhial
Translocation

Inflammaticn

'ﬁ

*-
Immune

Senescence

»

. .
""-..,____ Metabolic ‘.—/

Dysregulation

Courtesy of Suzanne Crowe

Viral hepatitis increases risk of kidney
failure

*n -_"'E'.‘fq"l.r:l F;—'.-:; Figure 1. Cumulative incidence curves for incident ESRD ameng individuols with chronic vinal
AT infections, incidence rotes (95% Ci) per 1,000 person-years of fallow-up (Table)
« 5552 ESRD, = - o

49753 deaths over B G ey < 055
A 2 (B.83-0.57)

0.3 years 1.58
- e (142-178)

Results even 28
| I : (&.r-297)

stronger in those § i s
it 1 [418-5.41)

with diabetes or £ o
hypertension b - Sy
{B.58-151F)

10,32
(R28-11.47)

2323
(0,4~ &6)

Jeang, 620

27
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Antibody titer for CMV associated with
poorer physical function in REPRIEVE

Figure 3: Associations between CMV IgG and physical function.
Outcome N Estimate  95% Cl P-value

Composite MSPPE
Unadjusted -0.08 (-0.14, -0.01)
Adjusted -0.09 (-0.15, -0.02)
Chair Rise (cMSPPB)
Unadjusted =0.05 (-0.08, -0.07)
Adjusted -0,05 (-0.08, -0.01)
Gait Speed (cMSPPB)
Unadjusted —— -0.04 (-0.07, -0.01)
Adjusted —— -0.05 (-0.07, -0.02)

02 015 -0 005 0 0.0%

Difference in Oulcome
per 1 log 10 shift in CMV IgG (ILWmL)
Extimates ane from lnpar regression models with CMV g5 as rsk factor and physical imetion megsunss a5 ouisames,
nadjusied and adjusted for age. sex, BAN, nadir T4 and ks CRP,

Erlandson, 697

Serious Non-AlDS Events associated with
low level viremia

Definitinm, for the primary o sy sl inl pres
= Npnauppressnd vieemls
o Awmgle WL > 1000 popseami, O
WL = 300 copiewml on rew e mere cessevutive deterrassions st e
[ S ]
High-desel virpmia: %L of 200599 copies ml chai does s eced the critietin e g
i ot man suppresed ViEenms
& Lesdevel videmba: YL of 31 19 copaeml. wliech do mol s onlem e Blip
* Wirsbeghral supgirden
& W= M copesml OF
®  Blips: Dedabedd VL of 51999 copica'ml. wloch m piroceded sl foliovwad by &

VL= $ copewml

Ganesan, 689
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How to Beat Inflammation: A Patient’'s Guide

Continue your HIV medications. Stay undetectable
Stop smoking

Maintain normal weight

If overweight, lose at least 5-10% of body weight
Exercise

Have a healthy diet

Cut down on alcohol, avoid drugs

Get your hepatitis C cured

Maintain dental health

Practice good sleep hygiene

The Faces of Frailty

SOCIAL

FRAILTY

COGNITIVE

Thurn & Gustafson, Current HIVIAIDS Reports, 2017,




Treating the Whole Patient

Major Challenges for Aging PLWH

Multimorbidity: What is the best model for care?
Access to Geriatric Care

Health care navigation

Access to mental health services

Access to social services

Prevention of disability

Bias in long term care

Health disparities by race/sexual minority
Relative lack of data in women

Page 55 of 102




Page 56 of 102

Physical & cognitive function
generally decli over time

Quality of Life/
Physical &
Cognitive
Function
50 100
Age

Bending the Curve Upwards is the Essential
Goal of Hea ing

Quality of Life/
Physical &
Cognitive

Function

50 100
Age




Golden Compass | HIV, ID and Global Medicine https://hividgm.ucsf.edu/care/aging
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University of California San Francisco (https://www.ucsf.edu/)

l& Division of HIV, —
Infectious Diseases (/) —
o

& Global Medicine
Ovpuartment of Modcre

Golden Compass
Helping People with HIV Navigate their Golden Years

People with HIV are living

longer, healthier lives in the era er
of antiretroviral treatment (ART). QB’H
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50 and older. Despite these
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successes, aging with HIV or
later life diagnosis can bring new
challenges. HIV can increase
the risk of conditions like heart disease, osteoporosis (thin bones), memory problems and cancer.
These and other aging-related conditions may occur in HIV-positive adults at younger ages than HIV-
negative adults. Older adults with HIV often face mental health issues like depression and may feel
isolated from losing friends in the early days of the HIV/AIDS epidemic.

As a result, Ward 86 launched Golden Compass in 2017. The program focuses on four “points”
(related to compass directions) that serve the medical and psychosocial needs of people over 50
living with HIV. The program provides multidisciplinary medical care on-site along with other
comprehensive services, some of which are outlined below.

NORTH — Heart and Mind: A cardiologist with expertise in HIV now sees patients at Ward 86 in a
designated HIV Cardiology Clinic; Memory concerns are evaluated and a class to learn about brain

and memory with some practical tips on improving memory is held regularly.

EAST — Bones and Strength: Exercise classes for PLWH Age 50 or older are offered, focusing on
preventing falls and supporting bone health.

WEST — Dental, Hearing and Vision: Ward 86 helps link people to the appropriate screenings and
services.

10of2 5/2/2023, 3:17 PM
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SOUTH — Network and Navigation: A monthly support group provides an opportunity to come
together, share experiences, and relieve loneliness.

Ward 86 and the Golden Compass Program

https://youtu.be/fB-_MP0OV69k (3 minute video)
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Abstract

The population with HIV is aging and has unique health needs. We present findings from an evaluation of the geriatric-HIV
program, Golden Compass, at San Francisco General Hospital. We used the implementation science framework, RE-AIM (Reach,
Effectiveness, Adoption, Implementation, Maintenance) to guide the evaluation and used quantitative and qualitative methods to assess
RE-AIM dimensions. From January 2017 to June 2018, 198 adults age >50 years participated in the program, with an estimated reach
of 17%. Providers and patients indicated high acceptability of the program and were satisfied with clinics and classes. Colocation of
services, specific pharmacy and geriatric assessments, and social support from classes were valued (effectiveness). Provider adoption
was high, and the program was implemented as originally designed. Areas for improvement included challenges of framing aging
services to patients. Future efforts will focus on expanding the reach of the program and examining long-term outcomes.
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Introduction

With expanded access to antiretroviral therapy, life expectancy
for people living with HIV (PLWH) has improved, approach-
ing that of the general population.'™ As a result, the number of
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middle-income countries, in high-income countries like the
United States, the proportion of older PLWH is higher, with
50% of PLWH in the United States now age >50."* Although
most older adults living with HIV were diagnosed at younger
ages and have “aged with HIV,” new HIV diagnoses in people
aged 50 years or older also occur. In the United States, people
aged 50 years or older account for 17% of new HIV diagnoses.*
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What Do We Already Know about This Topic!?

People living with HIV are aging, and new care models are
needed to address the health needs of this population,
including comorbidities and geriatric conditions.

How Does Your Research Contribute to the
Field?

We describe the successes and challenges from the imple-
mentation of the Golden Compass geriatric-HIV program
based at San Francisco General Hospital using an imple-
mentation science framework Reach-Effectiveness-
Adoption-Implementation-Maintenance (RE-AIM).

What Are Your Research’s Implications toward
Theory, Practice, or Policy?
The use of the RE-AIM framework allows for knowledge

learned from our program implementation to be applied to
other settings or practices.

Age 50 is commonly used to define “older” for PLWH in part
due to studies showing that PLWH are at increased risk of age-
related comorbidities like cardiovascular disease and osteoporo-
sis and that PLWH experience geriatric conditions such as falls
and frailty at relatively younger ages than the general popula-
tion.>” This increased risk of other comorbid diseases stems
from a combination of factors, including chronic inflammation
from HIV infection, antiretroviral medication toxicities, and
lifestyle factors such as alcohol and tobacco use.'®'! Older
PLWH often experience multiple comorbid conditions, or mul-
timorbidity, which can lead to polypharmacy.'*'* Adding to
this medical complexity, some older PLWH also face mental
health conditions and psychosocial issues such as substance use,
loneliness and social isolation, and stigma.'''>'” The combined
burden of HIV, comorbidities, and geriatric conditions in this
population necessitates a shift in HIV care from a focus primar-
ily on HIV-related outcomes toward more holistic models of
care aimed at treating comorbidities and improving quality of
life. Addressing geriatric conditions can be especially important
as conditions such as functional and neurocognitive impair-
ments are associated with poorer quality of life in PLWH.'®!?
This paradigm shift, dubbed “geriatric-HIV medicine,”
endorses that geriatricians and HIV providers start sharing the
“same language” and incorporate geriatric medicine principles
when caring for this burgeoning population.®®-*2

In response to this needed shift in care, a small number of
geriatric-HIV programs have emerged worldwide, mostly in
high-income countries in Europe and the United States.*> A few
programs, such as in Italy and Australia, emerged from clinics
originally focused on metabolic complications of HIV and are
now focused on multimorbidity and frailty.>> Other programs
are based on a consultative model where a consultant or team

conducts geriatric assessments focused on domains such as cog-
nition, mental health, and physical function.”> Examples of con-
sultative models include a geriatrician-led weekly consultative
clinic embedded in an HIV clinic (Center for Special Services
clinic in New York City); an interdisciplinary review of geriatric
screening results by a team comprised of a physician with ger-
iatrics and infectious disease expertise, a pharmacist, a social
worker, and a nurse practitioner (former Mmutu Clinic in New
Orleans); and a separate, dedicated referral clinic consisting of
an HIV consultant, nurse practitioner, pharmacist, and nutrition-
ist (Over 50 clinic in London).?****> Although 3 clinics (New
York, New Orleans, London) have program descriptions
reported in the literature, empirical data on such programs are
lacking, especially program evaluation data.”>*” Few short-
term outcomes are described, and we are unaware of data on
concepts such as program acceptability, which is important for
long-term programmatic success.>>%’

The field of implementation science can help address this
knowledge gap, to allow for better understanding of how
geriatric-HIV programs address age-related challenges in real-
world clinical settings. Broadly, implementation science can be
defined as the study of the strategies used to translate research
knowledge into clinical practice.”® Implementation science
research has been proposed as a solution to address gaps in HIV
prevention and the HIV care continuum and could also be
applied to help identify and address gaps in the care of older
adults living with HIV.?**° Further, implementation science
frameworks provide a way to organize data for dissemination
of program findings to other settings. Although multiple imple-
mentation science frameworks exist, the Reach-Effectiveness-
Adoption-Implementation-Maintenance (RE-AIM) framework
is an established framework used in public health settings for 20
years and has been specifically proposed for HIV research.®'-*

To expand on the current knowledge of geriatric-HIV pro-
grams, in this study, we evaluated the initial implementation of
the Golden Compass Program, at the Ward 86 outpatient HIV
clinic at San Francisco General Hospital, using the RE-AIM
framework. The Golden Compass Program is a geriatric-HIV
program designed to address key health-related challenges
experienced by older PLWH and consists of consultative ger-
iatrics and cardiology clinics located within the HIV clinic and
participatory group classes for patients; the theory-based
design of the program is described previously.*® This evalua-
tion focuses on the period from program inception in January
2017 through June 2018. Importantly, through the use of the
RE-AIM framework, this article presents assessment of initial
outcomes such as acceptability and satisfaction with the pro-
gram among patients and providers.

Methods

Program Setting and Participants

The Ward 86 clinic is a Ryan White and public health funded
clinic located on the San Francisco General Hospital campus.
Ward 86 provides HIV primary care and specialty services to
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approximately 2600 PLWH who are publicly insured or under-
insured. From 2017 to 2018, the time frame of this study,
approximately 1200 patients were age 50 years or older. All
PLWH age >50 seen at Ward 86 were eligible to participate in
the Golden Compass program. Although we focused on
patients at Ward 86, programming was open to the larger San
Francisco community.

Program Description

The Golden Compass Program launched in January 2017
involving a team of MDs (medical director, cardiologist, geria-
trician), a registered nurse (RN), a pharmacist, a program coor-
dinator, who managed classes, and a medical assistant. We
developed the program with input from patients and providers,
described in detail previously.® Specifically, the program
name, including the idea of a compass, came from focus groups
with patients who reported feeling unprepared for their “Golden
Years” and who reported needing help navigating the health care
system.>> Using this input, we conceptualized the Golden Com-
pass program as a comprehensive care program for PLWH aged
50 years or older, framed around the 4 points of a compass: (1)
Heart and Mind (Northern Point) includes on-site cardiology,
cognitive evaluations, and brain health classes; (2) Bones and
Strength (Eastern Point) focuses on bone health, fitness, and
physical function, through exercise classes and on-site geriatric
consultation; (3) Dental, Hearing, and Vision (Western Point)
ensures appropriate screenings and linkage to dental, audiology,
and optometric/ophthalmology services; and (4) Networking
and Navigation (Southern Point) focuses on social and
community-building activities.>> Key features of this program
are that patients maintain their primary care provider and access
the Golden Compass program within their HIV primary care
setting. Consultations and class programming, including in-
person visits with an HIV-focused geriatrician and cardiologist,
are accessed in the same familiar clinic environment. Although
conceptualized along the compass framework, not all services
map precisely to a single point and are meant to overlap and be
complementary. For example, while the cardiology clinic aligns
directly with the Northern Point (Heart and Mind), the geriatrics
clinic overlaps with Northern (Heart and Mind), Eastern (Bones
and Strength), and Western Points (Dental, Hearing, Vision) by
assessment of cognition, physical function and falls, and screen-
ing for sensory impairment, respectively.

Program Referrals

We employed a 2-pronged strategy to introduce the Golden
Compass Program to patients and medical providers. First, pro-
gram components were advertised to patients through flyers and
handouts posted around the clinic. Second, we introduced the
program to providers and staff via a series of routine staff meet-
ings. To participate in the program, patients could be referred by
their primary care provider (most common mechanism), or by a
social worker or RN on their clinical care team, to 1 or more
program components. Separate referrals existed for the

cardiology and geriatrics clinics, although a patient could be
referred to both clinics. Participatory group classes (brain health
and exercise classes) were attended on a drop-in basis and did
not require provider referral. However, if a provider thought a
patient might benefit from a class, they could share patient
names with the program coordinator, who in turn contacted the
patient with details and provided reminder calls for upcoming
sessions. Additionally, participation in one programmatic com-
ponent could facilitate participation in another component. For
example, if a patient seen in geriatrics clinic was found to have
cognitive concerns or problems with mobility and balance, they
were offered participation in brain health or exercise classes.
Through these systems, a patient could participate in one com-
ponent (eg cardiology clinic) or multiple components (eg, ger-
iatrics clinic and brain health classes). The extent of
participation was determined by each patient and there were
no time limits on participation.

Description of Initial Program Implementation

Initial program implementation focused on 3 programmatic
components: (1) group classes, specifically exercise and brain
health classes (Eastern and Northern Points, respectively); (2) a
bimonthly consultative cardiology clinic (Northern Point); and
(3) a weekly consultative geriatrics clinic (Eastern, Western,
and Northern Points). All classes were on a drop-in basis and
there were no limits or caps on the number of classes each
patient could attend. Brain health classes were developed in
conjunction with a community-based gerontologist, who led
the classes. The curriculum was adapted to focus on cognitive
domains relevant to HIV-associated neurocognitive disorder.>®
We conducted 3 series of brain health classes, occurring
weekly for 9 weeks, between February 2017 and April 2018.
Each class in the series was 2 hours long and concluded with a
meal at the end. Content included strategies for addressing
cognitive concerns and included sessions on mental health
issues such as depression. Exercise classes, known as
“Wellness Club,” focused on balance, cardiovascular, and
strengthening exercises. Wellness club classes were conducted
on a weekly basis over 2 time periods, between January and
April 2017 and then from January 2018 on an ongoing basis.
An exercise instructor with experience in leading classes for
older adults in a medical setting, led the Wellness Club classes.
Classes were 50 minutes in length and all exercises could be
performed sitting in a chair or wheelchair.

For implementation of the cardiology clinic, a cardiologist
with HIV expertise conducted cardiology consultations twice a
month at Ward 86 for patients aged >50 years. Electrocardio-
graphy and laboratory specimens needed for cardiology clinic
could be done at Ward 86, while other testing was done on the
same hospital campus. For the geriatric consult clinic, a geria-
trician with HIV expertise held a weekly consult clinic at Ward
86. Each initial geriatric consultation visit was scheduled for 60
minutes and included a consultation with the clinic pharmacist
to review all medications. During this visit, geriatric assess-
ments were performed and a treatment plan developed.
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Table 1. Definitions and Data Sources of RE-AIM Dimensions.?

RE-AIM dimension: Definition

Source

Reach®

those who had cancelled/no-show
—Class attendance and demographics of attendees

—Overall reach: Proportion and demographics of patients
who participated in | or more program components

—Proportion and demographics of patients seen in geriatrics
and cardiology clinics; we compared demographics
between those who attended clinic appointments and

—Manual tracking of geriatric and cardiology clinic visits
including cancellations and no-show appointments

—Tracking class attendance

—Electronic medical record demographic data and surveys
with demographic questions

—Qualitative interviews with patients and providers

—Number of patients screened for vision, hearing and dental

issues

Effectiveness
components

—Patient satisfaction and feedback on classes

—Provider/staff satisfaction with services, acceptability of

program components

—Provider/staff changes in knowledge, attitudes and beliefs

about aging services
—Reports of benefits from services
Adoption®
geriatrics and cardiology clinics

Implementation

—Patient satisfaction with and acceptability of program

—Provider/staff referrals to program components, especially

—Fidelity to proposed structure of clinics and programming

—Surveys of patients and providers/staff regarding program
satisfaction and acceptability (provider surveys also
included questions about knowledge, attitudes, beliefs,
patient surveys self-rated health)

—Surveys of patients at end of each class cycle

—Qualitative interviews with patients and providers

—Manual tracking of providers who referred to clinics

—Survey questions about reasons why did or did not make
referrals

—Qualitative interviews with patients and providers

—Internal notes/reports on activities and operations

—Qualitative interviews with patients and providers

?Maintenance phase not included.
®Reach defined at patient level.
“Adoption defined at provider/staff level.

Assessments included depression screening (Patient Health
Questionnaire-9), cognitive assessment (Montreal Cognitive
Assessment), functional status (Activities of Daily Living and
Instrumental Activities of Daily Living), falls and gait assess-
ment, and assessment of social supports. In this initial program
implementation, only patients who were seen in geriatrics
clinic underwent geriatric assessment (eg, someone who only
participated in Wellness Club did not undergo geriatric screen-
ing). For both geriatrics and cardiology clinics, the need for
ongoing follow-up visits was at the discretion of the consultant.
Consultant notes with assessment results and treatment plans
were sent to primary care providers and any medication
changes discussed with providers over email or phone.

Initial implementation of screenings for dental problems and
sensory impairment (Western Point) focused on older adults
seen in the geriatric consultation clinic. Standard single-item
screening questions assessed vision, hearing, and dental con-
cerns and dates of last screening exams.>’® Referrals were
made to appropriate services and information provided about
discounted eyeglasses or hearing aids. Initial activities to address
social isolation (Southern Point) focused on a pilot support group
for older adults, along with linking patients, as appropriate, to
community-based programs to address social isolation.

Evaluation Using the RE-AIM Framework

The implementation science framework RE-AIM focuses on
the reach of a program to a representative proportion of the

target population (often defined at the patient level), effective-
ness of the program on specific outcomes, adoption of the
program in a specified setting (often defined at the provider
level), fidelity to the originally planned implementation, and
long-term effects including how a program becomes incorpo-
rated into routine practices, or program maintenance.>'**343°
For this initial evaluation of the first 1.5 years of the program
(from January 2017 to June 2018), we did not examine the
maintenance dimension of RE-AIM. We used both quantitative
and qualitative methods as data sources for the RE-AIM dimen-
sions. Satisfaction surveys for the overall program and consul-
tative clinics were administered once in the fall of 2018, at the
same time and one-on-one qualitative interviews with primary
care providers and patients were conducted. Qualitative inter-
views provided important data on barriers and facilitators of
each RE-AIM dimension as well as additional effectiveness
data. Table 1 summarizes the definitions and data sources uti-
lized in our study for each RE-AIM dimension.

RE-AIM Dimensions

Overall reach was defined as the proportion of patients who
participated in >1 program components compared to the total
number of patients aged >50 years listed as patients in the
clinic. The primary data source was attendance at clinic
appointments and classes. We also examined participant demo-
graphics and compared the demographics of those who
attended clinic appointments in the cardiology and geriatrics
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clinics to those who did not attend (cancelled and no-show
appointments).

We examined effectiveness among patients, primary care
providers, and staff in terms of the degrees of acceptability and
satisfaction with the Golden Compass program. This was done
through quantitative methods (satisfaction surveys done at one
time point in the fall of 2018) and qualitative interviews with
patients and primary care providers, for example, through ben-
efits of the program reported during interviews. Acceptability
was measured using a single item, “I would recommend x
service to another person,” rated on a Likert scale from strongly
agree to strongly disagree.*® We assessed satisfaction with pro-
gram components using survey items, “How satisfied were you
with x,” rated on a Likert scale from very satisfied to very
dissatisfied.

For patients who attended one of the consult clinics, we also
assessed satisfaction with geriatrics and cardiology clinics
using the 18-item Interpersonal Processes of Care scale,*'
which focuses on communication and patient-centered
decision-making (items scored between 1 “never” and 5
“always”). Self-rated health before and after geriatrics and car-
diology clinics was assessed retrospectively using 2 items:
“How would you rate your overall health before your appoint-
ment with Dr X?”” and “How would you rate your overall health
after your appointment with Dr X?” The response scale for
each item ranged from “excellent,” “very good,” “good,”
“fair,” to “poor.” Items rating patient satisfaction with classes
included satisfaction with instructors and open-ended questions
about what participants liked most and least about classes, as
well as any specific benefits observed or learned in classes
(“Please describe any specific benefits achieved”).

Among providers and staff, we also assessed changes in
knowledge, attitudes, and beliefs about aging issues and ser-
vices (eg, “As a result of the Golden Compass Program, I am
knowledgeable in providing care to older adults,” ranked on a
Likert scale of strongly agree to strongly disagree).

Adoption was defined as provider uptake of the program, or
the number of providers who made referrals to geriatrics and
cardiology clinics. Provider referrals were assessed primarily
through tracking scheduled appointments in each clinic. Provi-
der satisfaction surveys also included questions about which
program components they referred patients to and reasons for
non-referral. Barriers and facilitators of provider adoption of
the program were explored further in qualitative interviews.

We assessed fidelity to the proposed implementation of the
program through internal notes, activity reports on operational
changes, and through qualitative interviews of patients’ and
providers’ experiences of the program.

Data Collection

Data on referrals and class attendance were collected from
January 2017 through June 2018 (cardiology clinic began
March 2017 and geriatrics clinic July 2016). We administered
satisfaction surveys evaluating satisfaction and acceptability
with the overall program and consultative clinics at a single

time point in the fall of 2018 with staff, providers, and patients.
We also conducted one-on-one qualitative interviews with pri-
mary care providers and patients during this time. Patient satis-
faction with classes was assessed at the end of each brain health
class cycle (April 2017, September 2017, and April 2018) and
at the end of the second series of exercise classes (June 2018).
Patients were recruited for surveys (approximately 15 min-
utes in length) and interviews (45-60 minutes in length) via
flyers. Flyers were posted in the clinic and were also given to
patients who attended the geriatrics and cardiology clinics by a
medical assistant. The flyer included a brief description of the
evaluation goals and a telephone contact. Patients in turn con-
tacted the evaluation team if they were interested in completing
surveys or interviews. All providers and staff were recruited
through email with links to an online survey (approximately10
minutes in length). Primary care providers who had referred at
least 1 patient to the program were recruited over email to
participate in qualitative interviews (20-45 minutes in length).
Patient surveys were self-administered in person, either on
paper or on a tablet device, with staff assistance if needed.
Provider surveys were self-administered online directly
through the secure UCSF REDCap survey platform. All survey
data were entered and stored using REDCap electronic data
capture tools hosted at UCSF.** Interviews were conducted
by researchers experienced in conducting qualitative research
in person or via videoconference using a semi-structured inter-
view guide with open-ended questions about experiences with
the program. A transcription company approved by the UCSF
Committee on Human Subjects Research transcribed interview
data. Patients received a $10 gift card for survey completion
and a $20 gift card for qualitative interviews. Providers who
completed qualitative interviews received $10 gift cards.

Data Analysis

We used descriptive statistics to summarize survey data and
participant demographics. We used a framework analysis to
analyze the qualitative interview data, with codes based on the
RE-AIM dimensions.** Three coders independently reviewed
the interview transcripts and met to discuss codes (JM, JT,CB).
Representative quotes for each RE-AIM dimension were
selected for this study.

Ethical Approval and Informed Consent

The study was conducted in accordance with the World Medical
Association Declaration of Helsinki. All study procedures and
activities were reviewed by the UCSF Committee for Human
Subjects Research (study # 15-17859) and determined to be a
project that includes program evaluations, quality improvement
activities, or other activities which did not require further insti-
tutional review board oversight according to US federal regula-
tions. Even with the exemption, we still followed principles of
informed consent including emphasizing the voluntary nature of
participation in the evaluation process.
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Table 2. Demographics of Golden Compass Program Participants (n
= 198).

Age in years, mean (SD) 62 (7.6)
Race
White 78 (39%)
Black 43 (22%)
Asian 14 (7%)
American Indian/Alaska Native 10 (5%)
Other 33 (17%)
Hispanic/Latino ethnicity 31 (17%)
Male sex 178 (89%)
CD4 T cell (cell/mL), median (IQR) 514 (368-734)
Undetectable viral load (<40 copies/mL) 171 (91%)

Results

Results are reported in the context of each RE-AIM dimension.
During the evaluation period of January 2017 to June 2018, a total
of 39 providers and 28 staff worked at Ward 86, and 198 patients
participated in the Golden Compass program. Sixty-three percent
(n = 42) of staff and providers and 20% (n = 39) of patient
participants completed satisfaction surveys. Ten patients and 9
primary care providers completed qualitative interviews.

Reach

In the first year-and-a-half since formal program launch, 198
individuals participated in 1 or more components of the Golden
Compass program. Specifically, 119 were seen in geriatrics
clinic, 48 in cardiology clinic, 40 attended brain health classes,
and 32 attended exercise classes. Moreover, 30 (15%) partici-
pated in >2 components of the program. The mean age was 62
years (range 48-81); the majority were male (89%); 17% were
Latino; 14 participants were from outside Ward 86. Other par-
ticipant demographics are given in Table 2. Since 1200 adults
aged 50 years or older are listed as patients of Ward 86, the
estimated overall reach was approximately 17%.

In geriatrics clinic, 119 patients were seen for a total of 182
visits. An additional 34 patients were referred to clinic but did
not attend. Compared to those who attended, there were no
statistically significant differences by demographic character-
istics including race and ethnicity, although it was noted that
those who did not attend were relatively younger (59 versus 64
years, P = .07) and more likely to identify as female (P = .08).
In cardiology clinic, 48 patients were seen for a total of 98
visits. In cardiology clinic, an additional 17 referred patients
did not attend appointments. Compared to those who attended,
patients who did not were more likely to identify as female
(23% versus 6%, P = .05); no differences were seen by race,
ethnicity, or age.

Attendance in Golden Compass classes increased over time.
Brain health class attendance grew from a regular group of 4
participants to a group of 10. Similarly, attendance increased
over time in the exercise classes with an initial group of 8
participants attending on average 2 weeks of classes, to a group
of 30 participants attending on average 5 weeks of classes.

Notably, 7 participants attended >10 consecutive weeks of
classes. For the Western point (Dental, Hearing, Vision),
among geriatric clinic patients, 42 (34%) had difficulty seeing,
55 (45%) had difficulty hearing, and 45 (36%) noted dentition
problems. Attendance in the support group (Southern Point) at
Ward 86 was low, necessitating outside referrals.

In qualitative interviews, providers noted that convincing
patients to participate in an aging-focused program was some-
times a barrier to reach. Many providers noted that discussing the
program with younger patients (such as those in their early 50s)
could be challenging. One provider noted that although cognitive
assessments were valued (reflecting provider level effectiveness),
cognitive impairment carries its own stigma, which could also be
a barrier to patient reach. Table 3 includes example quotes related
to the reach of the Golden Compass program.

Patient Effectiveness

Thirty-nine (20%) program participants completed satisfaction
surveys. Overall satisfaction and acceptability with program-
matic components were high (>90%; Table 4). Interpersonal
processes of care scores also reflected high satisfaction with
clinics (Table 4). Although self-rated health was assessed by
retrospective report, patients reported higher self-rated health
(more “excellent”, “very good” responses) after being seen in
geriatrics clinic (P = 0.015; Table 4). Twenty-three partici-
pants completed class surveys about brain health classes and
9 completed surveys about Wellness Club. Across all 3 brain
health class cycles, in response to the prompt “What did you
like most about the class?,” the most common response was
interactions with others. In a prompt about benefits gained from
Wellness Club, participants reported improvements in balance
and posture, with one-third noting improvements in mental
health (“feel happier,” “more motivated,” “emotional health
has improved”) and one-third noting connection with others.

In qualitative interviews, patients noted benefits of attend-
ing classes, including social aspects and interactions, as well as
specific benefits such as learning how to “feel calm” in brain
health classes. Patients appreciated meeting with the pharma-
cist to review medications during geriatrics clinic and appre-
ciated a “more broad, wider” or holistic approach to health in
geriatrics clinic including addressing mobility problems, which
was noted as an issue for many older adults. Table 3 includes
example patient quotes related to the effectiveness of the
Golden Compass program.

Provider and Staff Effectiveness

Overall, 42 (63%) of staff and providers completed satisfaction
surveys (16 staff and 26 providers, with 18 providers having
referred at least 1 patient to geriatrics clinic and 14 providers
having referred at least 1 patient to cardiology clinic). All dis-
ciplines were represented among survey respondents, with MD/
NP providers (n = 22), nursing (n = 4), medical assistants (n =
8), and other staff (n = 8). Table 5 summarizes staff and pro-
vider satisfaction survey data. Satisfaction with the Golden
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Table 3. Example Quotes for Each Re-AIM Dimension from Qualitative Interviews with Patients and Providers.

Reach

[My doctor] said [Golden Compass] was a program for people who were older ... That | would meet those kind of people .. .| had a whole
peer group die on me, and I'd like to have some peers and some people with HIV who are in their 60s or older. | know there are not too many
of us, but I'd like to see if our experiences are similar or connect in any way. So that was my primary interest in the program. (Patient)
Providers framing aging services

| talk about as we get older it’s nice to have somebody who that’s their specialty, | do primary care, I'm an HIV specialist but it’s also nice as we
get older to have kind of global look at your overall health from that point of view, and it’s not that you’re old because a lot of people, they roll
their eyes, “I'm 50 | don’t want to get referred to as a geriatric.” And | say, “Well it’s not that you’re so old now but what we want to do is look
at ways to keep you healthy as you get older.” (Provider)

Effectiveness

Overall effectiveness of Golden Compass
[The program] is another set of eyes on taking care of my health, they’re like, “How can we support this person, what could we do to make it
easier for them?” (Patient)

We often learn from our subspecialist colleagues and subsequent recommendations and notes. So, even though | don’t always refer my
patients who are over fifty, the assessments are actually quite helpful in informing how to approach all of my patients over fifty, even if they
don’t go to—or don’t want to go to Golden Compass.” (Provider)
Benefits of classes

[The classes] really taught you ... Don’t blame yourself. . .| didn’t do anything wrong. Somebody just took [HIV] from themselves and just
gave it to me.. .| got so sick. | didn’t have no other choice. | got so sick | was on my knees crawling for somebody to take me to the hospital
because I’'m knowing but not believing. So the classes really taught me, calm yourself down. Just deal with whatever it is that you need to deal
with. And you will never be okay but you’ll be all right. All right. You know what you need to do to make yourself feel better. (Patient)

| have had a couple patients attend [the classes] and they really like it. | sell it to them by saying that there will be people of their age group so
they’re not feeling like they’re in an uncomfortable environment, with younger people, and maybe not being able to do things. Patients have
really enjoyed it who have gone. So | often try and get [more of] them to go. (Provider)

Adoption

Satisfaction with prior experience facilitates adoption
“And for the most part, part of what makes you want to refer a patient is the experience you have when one patient’s been seen and in general
my experience has been really good,” (Provider)

Staff can help facilitate referrals
“The best way would be to have the nurses query the providers, because they do the scrubbing and the charts before [visits] for healthcare
maintenance elements, and then just saying “Do you think that this [person] would be a candidate for a Golden Compass referral?”” (Provider)

Implementation

| wish | can have all of my appointments here . .. I’'m familiar with the building. When | [have to] go somewhere else, | still show up but it’s just
more far away and it’s different, so | got to plan my timing and stuff. The area, the closeness, it’s a plus. (Patient)

I'll look at my clinic list and I'll have 70-year-olds, a bunch of 60-year-olds—that’s my typical panel. Maybe not all 70s but 50s, 60s, definitely
aging. So, [it is critical] having Golden Compass be an integral part of the clinic and provide routine follow-up as part of the person’s care as
well. Often I'll have a patient with psychiatric issues and, because they’re a little bit disorganized and can’t make appointments with a
psychiatrist and all that, I'll end up managing, I'll prescribe their antipsychotics but then I'll want them to see the psychiatrist once a year just to
check in, med check, give an overall global view of how things are going. [The benefit of] Golden Compass is not only just the initial
consultation but also the following up. (Provider)

Compass program was high, with 38 (90%) reporting very
satisfied or satisfied with the program overall and with cardi-
ology and geriatric clinics. A majority (90%) of staff and pro-
viders agreed or strongly agreed that the program improved the
health of older adults at Ward 86. In open-ended survey
responses, comments included phrases such as “pivotal
program,” or “welcomed addition.” Areas for improvement
in comments included appointment wait times, how to best
communicate with specialists and refer to appointments, and
advertising more effectively.

With regard to knowledge, attitudes, and beliefs about aging
services among staff and providers, 30 (72%) strongly agreed

or agreed that their comfort in providing care for older adults
had increased since program inception and 26 (62%) strongly
agreed/agreed that they felt knowledgeable about caring for
older adults since program inception. Similar responses were
obtained regarding changes in confidence in ability to care for
older adults, with 25 (59%) noting strongly agree/agree. Over-
all, 11 (76%) providers who referred to cardiology clinic felt
the referral increased their knowledge of cardiology topics and
17 (94%) providers who referred to geriatrics clinic felt their
knowledge of geriatric assessment and management increased.

Among the 9 primary care providers who completed quali-
tative interviews, combined they referred 70 patients to
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Table 4. Patient Satisfaction with and Acceptability of Golden Compass Program Components.

Percentage reporting satisfied/very satisfied or agree/strongly agree, n = 39

Satisfaction with care overall 97% (77% very satisfied)
Geriatrics clinic

Satisfaction with geriatrics clinic® 100% (75% very satisfied)

Acceptability of geriatrics clinic® 93% (75% strongly agree)

Self-rated health before and after geriatrics® clinic Before After
Excellent 3 (11/%) 4 (14%)
Very good 2 (7%) 4 (14%)
Good Il (40%) 12 (43%)
Fair 9 (32%) 8 (29%)
Poor 3(11%) 0 (0%)

P value = 0.015
Cardiology clinic

Satisfaction with cardiology clinic® 100% (88% very satisfied)

Self-rated health before and after cardiology® clinic Before After
Excellent 0 (0%) 0 (0%)
Very good 1 (13%) 4 (38%)
Good 6 (75%) 5 (62%)
Fair 1 (13%) 0 (0%)
Poor 0 (0%) 0 (0%)

P value = 0.5

Acceptability of cardiology clinic® 100% (63% strongly agree)

Interpersonal processes of care scores®
Communication Lack of clarity 1.12
Elicited concerns 4.60
Explained results 4.48
Decision-making Decided together 424
Interpersonal style Compassionate 4.83
Discrimination 1.00
Disrespectful office staff 1.03

Classes

Satisfaction with brain health classes® 93% (80% very satisfied)

Acceptability brain health classes® 100% (88% strongly agree)

Satisfaction with Wellness Club® 100% (76% very satisfied)

Acceptability Wellness Club® 100% (88% strongly agree)

2N = 28 for geriatrics clinic, 8 for cardiology clinic, 16 for brain health, 17 for Wellness Club.

bAcceptability measured by “How strongly do you agree, “l would recommend the x to someone else?”.

€Asked at one time point, retrospectively, P values using Wilcoxon signed-rank test.

9 Asked for both cardiology and geriatrics clinics, reported as average scores from | to 5, with | being a low score or “never” and 5 being a high score or “always.”

Table 5. Provider and Staff Satisfaction with and Acceptability of Golden Compass Program Components.

Percentage reporting strongly agree/agree or satisfied/very satisfied, n = 42

Overall Golden Compass Program

Satisfaction with Golden Compass Program 90%
Program improved health of patients age >50 90%
Acceptability® 96%
Geriatrics clinic
Satisfaction with geriatrics clinic 94%
Adequately addressed your clinical concern 100% (83% strongly agree)
Improved patient care 100% (67% strongly agree)
Communicated recommendations clearly 94%
Cardiology clinic®
Satisfaction with cardiology clinic 94%
Adequately addressed your clinical concern 92%
Improved patient care 92%
Communicated recommendations clearly 83%
Classes
Satisfaction with patient experience of Wellness Club 90%
Satisfaction with patient experience of Brain Health® 66%

? Acceptability measured by “How strongly do you agree, “l would recommend the x to someone else?”
n = 18 for responses to geriatric consults, n = 14 for responses to cardiology consults.
“No one answered dissatisfied or very dissatisfied, but 29% answered “unsure” or that “patients referred did not participate.”
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cardiology and geriatrics clinics, with an average of 2 referrals
to cardiology and 5 referrals to geriatrics. Complementary to
survey data, reviewing consultants’ notes and applying knowl-
edge gained to other patients was noted during interviews
(Table 3). Improvement in patients’ lives, such as addressing
cognition and mobility issues in geriatrics clinic, was another
notable theme. Addressing polypharmacy and pharmacist sup-
port was viewed as a benefit to patients and helpful to provi-
ders. Providers also observed that patients benefitted from class
participation (Table 3). A desire for increased mental health
services for older adults was noted.

Adoption

A total of 39 providers and 28 staff were working at Ward 86 in
2017 to 2018. Through tracking clinic appointments, 33 (85%)
providers had referred at least 1 patient to the geriatrics clinic,
with a range of 1 to 16 patients referred. Twenty-three (59%)
had referred to the cardiology clinic, with a range of 1 to 14
patients referred. The most common reasons for referral to
geriatrics clinic included general evaluation (n = 48, 40%),
cognition (37, 31%), and falls (14, 11%). The most common
referral reasons to cardiology clinic included coronary artery
disease (20, 42%), congestive heart failure (7, 15%), arrhyth-
mias (including atrial fibrillation, n = 5, 10%), and pulmonary
hypertension (5, 10%).

Among the staff and providers who completed surveys (n =
42, 63% of total staff and providers), 12 (80%) staff and 23
(90%) providers reported recommending 1 or more program
components to patients. The majority of respondents had
referred to geriatrics clinic (n = 27, 77%), brain health classes
(n =25, 72%) followed by exercise classes (n = 21, 60%), and
cardiology clinic (n = 17, 17, 49%). Staff (n = 3) who did not
discuss the program with patients cited time constraints (n = 1)
and role responsibilities as reasons (eg, more the role of the
patient’s primary care provider, n = 2). Two providers who had
not referred to any program components indicated not knowing
how to make a referral, being unaware of program components
or not understanding what a geriatric consult provides.

In interviews with primary care providers, confusion over
referral workflows to geriatrics and cardiology clinics was
noted as a minor barrier to adoption. Value and perceived
benefits to patients seen from prior referrals facilitated further
referrals and overall adoption (Table 3).

Implementation

Overall, the program was implemented as originally planned. A
few changes did occur including refocusing the Southern Point
(social support) to our community partners with active support
groups. Interviews supported fidelity to proposed implementa-
tion, including the flow of initial geriatrics clinic visits with the
pharmacist and geriatrician (Table 3). Both providers and
patients identified colocation of geriatrics and cardiology clinics
at Ward 86 as helpful and important. Both groups noted lack of
Spanish-language programming as a challenge. Providers noted

aneed for clarity regarding the role of the Golden Compass team
as either providing consultation or ongoing follow-up support,
with some desiring more comanagement options (eg, ongoing
geriatric care).

Discussion

As the field of “geriatric-HIV medicine” evolves, improved
knowledge of existing geriatric-HIV programs is needed. In
this study, we evaluate the initial implementation of the Golden
Compass geriatric-HIV program in San Francisco, using the
RE-AIM framework. The Golden Compass program offers
comprehensive services with a focus not just on consultative
clinics in geriatrics and cardiology but also on classes and
fostering social connections. In the first year and a half, we
reached approximately 17% of older adults at the Ward 86 HIV
clinic with overall fidelity to the original program design. Pro-
vider adoption of services was high with 60% and 80% of
providers referring at least 1 patient to cardiology and geriatrics
clinic, respectively. Overall, patients and providers found the
program to be highly acceptable and were satisfied with ser-
vices. Our study helps address the knowledge gap about
geriatric-HIV programs by providing evaluation data including
data on short-term outcomes and acceptability of services.

Use of the implementation science framework RE-AIM is a
strength of this evaluation, as it allowed us to consider and analyze
relevant public health dimensions such as reach and effective-
ness.””** Additionally, the qualitative and quantitative methods
used to define the RE-AIM dimensions were complementary. For
example, with regard to reach, during provider interviews, stigma
against attending an “aging” program was perceived as a barrier
to participation for some patients, especially those in their 50s.
While we had heard that sentiment expressed by patients during
program development, and intentionally omitted the word “HIV”
or “geriatrics” or “aging,” it can be challenging to frame the
program to patients, especially to the geriatrics clinic, without
using the term “aging.” Indeed, those who did not attend geriatric
clinic appointments (canceled or no-show appointments) were
relatively younger compared to those who did attend (age 59
versus 64 years). Missed appointments also helps explain the high
adoption rate of the Golden Compass Program through provider
referrals yet lower overall reach. Provider suggestions on how to
address this concern included framing the program as “staying
healthy as you get older” or “living longer with HIV,” both of
which we plan to incorporate in the future.

Regarding effectiveness, we focused on early implementa-
tion outcomes, including satisfaction and acceptability of ser-
vices. Overall, we found a high degree of satisfaction with all
program components, often >90% among both patients and
providers. Patients retrospectively reported improvements in
self-rated health after attending geriatrics clinic appointments,
a measure which has been used as a single-item measure of
quality of life in HIV clinics.* In interviews, providers and
patients valued services through the program, especially
addressing medications and mobility problems, although the
need for greater mental health services was noted. Colocation
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of services was also valued. The preliminary finding of
improved self-rated health and the value of geriatric assess-
ments supports the literature on geriatric assessment being
associated with quality of life in older PLWH.'®!? The value
of colocation of services supports a study of Ryan White HIV/
AIDS program funded clinics, which also reported the impor-
tance of colocation of services.*’

A greater range of responses was seen in terms of knowl-
edge, attitudes, and beliefs among providers and staff; 70%
noted increases in comfort, confidence, and knowledge since
program inception. Of note, initial program activities did not
include specific educational outreach to staff and providers,
which may explain the result. Overall implementation of the
program proceeded as intended, except for the unexpected low
attendance rate at the social support group, necessitating refer-
rals to established community-based groups. Importantly,
patients found support and connection through Wellness Club
(exercise classes) and brain health classes offered, so may not
have required an additional social support group.

Although it is difficult to make direct comparisons, for con-
text on our RE-AIM findings, in terms of reach, the geriatric-
HIV program in New Orleans (Mmutu Clinic) saw 60 of 160
eligible patients age >60 in 1 year; the Over 50 clinic in Lon-
don saw 150 patients over 2 years, and the Center for Special
Studies program in New York City saw 76 patients over 4 years
(2800 patients all ages).>*° The Center for Special Services
program in New York reported that 7 of 10 providers found
geriatric consultations very or extremely useful, which similar
to our results suggest that providers find services valuable.*®

Another strength of using the RE-AIM framework in our
evaluation is it provides a structure to organize key findings and
how these findings might be applied or adapted to other set-
tings.?’ For example, to expand the reach of geriatric-HIV pro-
grams, it is critical to not only frame services to avoid stigma
from HIV but also agism. Through qualitative interviews, we
learned more about the challenges of framing or advertising
aging services to patients, despite our original best intentions
of developing the program name, Golden Compass, to avoid
“aging” or “geriatrics.” Another key finding relates to the pre-
liminary effectiveness data, as patients reported developing new
social connections through the program’s classes. This is impor-
tant as more literature emerges about the hazards of isolation and
loneliness on the overall health for older adults.'>**** We
learned that fostering new social connections can occur through
different types of programming and not just formal support
groups. Also relevant to effectiveness, colocated services were
valued by both patients and providers. We acknowledge that
access to a colocated geriatrician may be difficult in some set-
tings, given the limited numbers of geriatricians in the United
States. Training HIV staff and interested providers in geriatric
principles to conduct on-site geriatric assessments or using tele-
medicine consults could be adaptations, which still offer the
spirit of colocated services. Furthermore, we found that the pro-
gram was implemented largely as planned, which allows our
program description to be reviewed by others and adapted to
local resources. This is especially relevant as resources may vary

between urban settings like ours and rural areas in the United
States, and especially relevant to differences in resources
between high- and low- and middle-income countries.

Limitations do exist in our study, especially with our defi-
nition of reach. The denominator we used to examine reach is a
current estimate of patients aged 50 years or older assigned to
Ward 86, many of whom may not be actively engaged in ser-
vices or attending clinic during the study time frame (2017-
2018). Additionally, it is unclear that everyone age 50 years or
older needs or would benefit from the Golden Compass ser-
vices. Determining who would benefit most from aging ser-
vices, especially geriatric consultative services, remains a gap
in the literature. If anything, these limitations mean our current
reach may be underestimated. In terms of effectiveness, we
focused on satisfaction and acceptability in survey data and
less on patient-reported outcomes, which is a future focus,
including geriatric assessment results and prospective assess-
ment of measures such as self-rated health. Our current retro-
spective measure of self-rated health limits interpretation of
this result. However, survey data were enhanced by data from
the qualitative interviews. We did not specifically evaluate the
“maintenance” phase of RE-AIM, but funding for the program
is ongoing and we are planning to use this study to further
refine processes and improve services.

Our findings have important implications for further
research and policy directions in “geriatric-HIV medicine.”
Our effectiveness findings, such as satisfaction with and accept-
ability of services, not only fill a knowledge gap regarding
geriatric-HIV programs but also provide early evidence for
policy makers to support development and funding of these
programs. Use of implementation science frameworks such
as RE-AIM for program evaluation will be an important tool
to advance the field, to allow for better comparisons across
programs. The addition of qualitative methodology, as used
in our study, is also an important tool to improve internal
program processes and provide additional program outcome
data, which in turn can support ongoing funding and program
maintenance. For policy makers in the United States, where our
program is based, 2 of the largest HIV service providers, the
Veterans Health Administration (VA) and the Ryan White
HIV/AIDS Program, may be ideal settings to implement a
program like the Golden Compass program. Both settings
could implement colocated services and programming such
as classes. The VA has a strong tradition of geriatric services
such as the Geriatric Research Education and Clinical Centers
and the Ryan White program already emphasizes comprehen-
sive colocated and wrap-around services which could be
extended to geriatric and other subspecialist consultants.**~!

A critical need exists for the development and improved
understanding of geriatric-HIV programs for older PLWH, given
the medical and psychosocial challenges facing this population.
The Golden Compass program based at San Francisco General
Hospital is an innovative program designed to address key issues
facing older HIV-positive adults. This initial evaluation of the
program holds key lessons for replication in other settings to serve
the increasing number of older adults living with HIV.
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Overview & Objectives

-Background: Aging of People with HIV, challenges
and how geriatrics perspective can help

-Golden Compass Program:

-Development

-Activities and evaluation (& COVID-19 impact)
-Recent policy initiatives & future planning

University of California, San Francisco
Division of Geriatrics 3

Case: 74 y/o diagnosed with HIV 1984

e CD4 count 440, viral load UD “When you got HIV in

* Hypertension, CKD, those days it was a death
osteoporosis, sentence. That was what

depression, treated anal SCC was expected—you would
- 9+ medications daily die. To live even 5 years

) Quit hIS JOb When diagnosed was a surprise to me...
* lost many friends in 80s/90s

Greene M. JAMA 2013
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Adults and Adolescents with Diagnosed HIV
in the US and Dependent Areas by Age, 2018

Over half of people with
diagnosed HIV were aged

50 and older.
R * A 2 4L 0
ed

L1 &

Il L &

5-39 40-84 4E-4% E0-54 EE-53 S04 65

Source: COC. Diagnoses of HIY infection in the Uinited Siates and dependent areas, 2018 (wpdated) MV Sunellonce Report 2020031

University of California, San Francisco
Division of Geriatrics
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New HIV Diagnoses in the US and Dependent Areas
by Age, 2020

People aged 13 to 34 aceounted for
more than half (57%) of new HIV
diagnoses in 2020.

jie'tin

University of California, San Francisco
Division of Geriatrics

Care Cascade Needs to Go Beyond Viral
Suppression

People Aged 55 and Older with HIV in the 50 States and the District of Columbia

At the end of 2008, an estimated 1.2 MILLION AMERICANS 9 i n 10

had HIV. Of thoze. 379,000 were aged 55 and older.
prsse agrnd BS dad obdui kv By hod e viie

B i Ipan o pescopie o S0 or oltfier 0 ko S I 5800 %0 Wy 00 s raschons i el Y I sy ones B nm. Tokang HIV
eI ] R0 D0 vl T bl e Lanchabincini b P el Qe ond kg ooy il winol W00 for oy winolly Suppio sech 00
Ui e gy et Ty i, oy s P o Sl i o B oy el s B o o, o

Comisancd 1o ofl poople with HIV, people aged 5% and older hawe bighoe viral suppression reles.
In 2008, Tar eyery 100 people aged 55 and older with HIV

57

L . Ny g
s were virall
Seaussenes incare’ = SUppressed”

For comparison, lor every 100 people overall wﬂh HIV,

65 received some HIV care, 50 were retamed i care, and 5
* Had 2 viral lsad or CO 1ests ot keast 3 monins apan in a year
* Based o Mot recont vinsl ad 1o

Sengrewr COC Cstimaded HIV incidance and prevaiance in e Lk States 20042008 HIY Survelionre Sioniesmesrin' Bapond. 2E350)
wource COL, SRel19d nathonal HINV pressnlion and Care Culiomas |S1es).
University of California, San Francisco
Division of Geriatrics
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HIV = multimorbidity

University of California, San Fra%cisco
Slide courtesy Steve Deeks S DA

Multimorbidity often leads Polypharmacy

Polypharmacy higher in PLWH, especially age >50

May affect adherence to ART & non-ART meds

Drug-drug interactions with ART

(Halloren, 2019), (Siefried, 2018), (Ware, 2018), (Kim,
2018)

Associations with falls, symptoms in PLWH

University of California, San Francisco
Division of Geriatrics
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Geriatric Syndromes in Older HIV+

Frailty

Hearing Impairment
Mobility
Difficulty 21 ADL
Incontinence

Falls

Visual Impairment
Depression
Cognitive Impairment
Difficulty 21 IADL
Pre-frailty

Greene M, JAIDS, 2015

Adults

I 9.0%

I 14.2%

I 21.9%
I 25 2%
I 25 2%
I 25 .89,
I 34.8%
I 20.0%
I 46 .5%
A 46.5%
|

0%

56.1%
1

10% 20% 30% 40% 50% 60%

University of California, San Francisco
Division of Geriatrics

Not just Loneliness

Traumatic Loss and
Complicated Grief

Stigma -- & often multiple
stigmas

Depression & Other
Mood Disorders

History of trauma

Substance use disorders

University of California, San Francisco

12 HIV in older adults: What Geriatrics Healthcare Providers Should Know PR . -
Division of Geriatrics
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Increasing complexity: Geriatrics Approach
can Help

Multimorbidity Polypharmacy

Mental Health
Cognition

Economic

University of California, San Frabdclsco
Division of Gerlatrics

5Ms of Geriatrics

Meantation

MULTICOMPLEXITY MIND Dementia

Delirium
...describes the whole person, Depression
typically an older adult, living
with multiple chronic conditions,
advanced illness, and/or with MOBILITY
complicated biopsychosocial neads

Amount of mability; function
Impaired gait and balance
Fall injury prevention

' Pelypharmacy, deprescribing
ﬂED[C‘AﬂQNS Optimal prescribing

Adverse medication effects and medication burden

WHAT Each individual’s ewn meaningful haalth outcomea

EA—]_I-ERS MOST goals and care preferences

University of California, San Frathcisco
Division of Geriatrics

HealthinAging.org
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Geriatrics Perspective: similarities with HIV care

» Dealing with Complexity

» Focusing on social context of care/social determinants
of health

« Working in multidisciplinary teams
— Relevant to RWHAP clinics

University of California, San Francisco
Division of Geriatrics 15

Multi-complexity: Relevance to HIV and
geriatrics

M u |t| -MO rb | d |ty HIV-infected HIV-uninfected
& polypharmacy

Geriatric Syndromes

Complex pSyChOSOCIaI Multimorbidity Higher in PWH
Conditions included: CAD, HTN, PAD, CVD,COPD, DM, Renal Dz,

S itu ati O n S Non-AIDS CA, Osteoporosis

SEELIE CHD 20 University of California, San Francisco
Division of Geriatrics
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Multimorbidity Requires a Different

Approach

Not just individual problems on

a problem list: Comorbidity MCCs

{+]

|
screening guidelines focus on c"“""“’“"l M‘"‘"’“' "

Dx and Rx- adding | k\{—‘i p"

' Conditian
medications | —_—
Patient

Treatment Interactions

Individual disease and

Boyd, Lucas Curr Opin HIVYAIDS 2014

Univershty of Callfornla, San Fraficlsco
Divizsion of Geriatrics

Multimorbidity Requires a Different Approach

5 Domains for a Patient Centered Approach Multimorbidity:
Patient Preferences (M: What Matters Most)

Interpret the Evidence

Consider Prognosis (M: Mobility & Function)

Treatment Complexity & Feasibility (M: Medication)

Optimizing Therapies and Care Plan (M: Medication)
JAm Geriatr Soc 2012; Boyd J Am Geriatr Soc 2019

University of California, San Fra®cisco
Division of Geriatrics
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Alzheimer’s Disease vs. HIV
Associated Dementia

Alzheimer’s HIV

Cortical : Memory & Subcortical: Executive &

Language first Motor first

Progressive Mﬁ}lilglu':tuatet .
Mild cognitive impairment ° : Asymptomatic
(MCI) dgementia g (ANI), Mild (MND), HIV
- Dementia (HAD)
Mini-cog, MMSE, MOCA . ‘\i0cA +2

Rx: Anticholinesterase Rx: ARV, +/- CNS

Inhibitors penetration

Rubin J. Neurovirol 2019, Miliani Curr HIV/AIDS rep 2017, ) ) . . N
Uniwversity of California, San Francisco
Valcour CROI 2019 Division of Geriatrics

5Ms and HIV Clinical Guidelines

v from AR and contemizent dinage may DOCif e Irecosetly i ide! Darsond ik HIk than in Box 6. Recommendatians for Polypharmacy, Frailty,
it Hd. Theseony, the bone, iidnery, metabobe, canfiowasculsr, tog~tve, and iver hes't of and Cognitive Function Screening for Older People With HIV

= Close and sustained attention to polypharmacy’ is recommendead in
the maragement of clder people with HIV (evidenoe rating: AllD

+ Assescrnent of mobility and frailty is recommended for patients
aged 50 years or older vsing a fralty assessment that is validated
inall parsons with HIV (evidence rating: Bla); the frequency of
fraiity assessment is guided by the baseline assessment and
should be mare frequent (every 1-2 years) in patients who are
frail or before becoming frail. and less frequent (up to 5 yearly) in
patients who are robust (evidence rating: Bill)

* In patients who are frail or prefirail. management of polyphar
macy, referral for complete geriatric assessment, exercise and
physical thevapy, and nutrition advice is recommended [evidence
rating: AllT)

* Routine assessment of cognitive function every other year using
4 validated instrument is recommended for people with HIV who
ane plder than 60 years (evidence rating: BIN)

Briuding ataiely B2 ST

meerial huealth it pee Critical in caring for perate with HIL

and-o University of Californkdecss Frdficlsco

JAMA 2020 Division of Geriatrics




Opportunistic

infection era
i

i b

+ Crisis management

+ Treatment of
opportunistic infections

+ Palliative care

+ Primary care

Antiretroviral era

Al
i s

* Focus on viral
pathogenesis

» Specialization and
medicalization of HIV
care (“HIV specialist™)

Vancower
Conference
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Chronic disease era
A

b

« HIV disease

management

+ Co-morbidities and

aging

« Primary care
SMART

Stody
|

|
1981 1987

FIGURE 1.

1991

Chu & Selwyn J Urban heaith 2011

|
1995

| |
2006 2011

The HIV/AIDS epidemic: major clinical themes over 3 distinct eras, 1981-2011

University of California, San Franclsco
Divigion of Gerlatrics

2021- The current era

Geriatric-HIV Medicine Is Born

Giovanni Guaraldi' and Kenneth Rockwood”

Univeszity of Modena and Aeqgio Emilia, italy and ‘Dalhousie University, Halifax, Nova Scotia, Canada

University of California, San Frdbclsco
Divigion of Gerlatrics

11
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Example Geriatric HIV Programs

Location | Cliniciame _| Resource [Venue __JComment ________|

Mass General
Hospital/Aging
Positively

Boston
(US)

Brighton
(UK)

Brighton and
Sussex U Hosp
Silver Clinic

Denver
(Us)

London
(UK)

University of
Colorado

Chelsea/
Westminster

Montreal McGill

(CA)

New York
(Us)

CSS at
WCM/NYPH

Salem, VA SAVI

(Us)
San

Francisco
(Us)

Ward 86/
Golden
Compass

Siegler JIAS 2018

Fitch

Erlandson

Waters

Falutz

Siegler

Oursler

Greene

Biweekly in ID clinic

Monthly clinic
sessions

Outside consultation

Separate
multidisciplinary clinic

In HIV Clinic

Geriatrician weekly
visit w/in HIV clinic

VA clinic

Geriatric HIV clinic:
pharm, screen, geri
consult

Providers may refer anyone over 50
NP sees patients; develops plan with rest of team

Referral criteria: >50, difficulty coping at home, multimorbidity,
polypharmacy;
HIV MD, geriatrician, HIV Clin NS, Pharm

Geriatrician, pharmacist see complicated patients 1-3 times —
refer back to 1° care

Referral criterion: age

Consultant, HIV NP, trainee; supported by specialist pharm and
dietician

Geriatrician sees referrals as needed as needed; planning
pharm, CGA for >60

No fixed referral criteria

Geriatrician follows longitudinally

Sponsors arts, support groups, inservices

Assess multimorb, sarcopenia, frailty, cognition; Staff: Pharm,
neuroy, RD, endo

Referral >70, falls; “navigation”: heart/ mind; strength/bones;
screening/link to dental, vision, etc; SW, CBSS, support groups

J Int AIDS Soc. 2018 Oct;21(10):e25188. doi: 10.1002/jia2.25188

University of California, San Francisco
Division of Geriatrics

il Eristine M. Erlandson™
i Tyrpe

trengths and Challenges of Various Models of Geriatric
-onsultation for Older Adults Living With Human
Immunodeficiency Virus

alinJ. Dawis," Merodith GI:EIM.r[-InII Suqlrr.'h'lhhuu W Fitch," Sarah A El:h-ll.-lu.'| Alysa Erain Jasme N "I'vu.l'.l,J Marta Balfiro," Julian Falute*

Overall Deser pticn

Instivutihon Name Location

Wodet 1; Cutpatient mfarmal/
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Development of a desighated HIV & Aging care
program in San Francisco

1) Literature review

2) Demonstration/pilot
program (Silver Project)

3) Surveys and focus groups
with patients and providers ---
stakeholder engagement

University aof Callfernia, San Franclsco
Divisfon of Geriatrics o5

Context: San Francisco & Ward 86

pr——r Part of San Francisco Health

10453 58 Network Clinics (safety net
104 2 system)

Ryan White funding recipient

mo__ 2400 publically insured and
WSk WD uninsured PLWH

. >1200 are age 50 or older

s | Transmission Category T T Uhndeity it
v = =1
= A B FEIE N
% Cif 7 5 E |
4 2 3 = 21
3
G

University af Callfernia, San Franclsco
Divisfon of Geriatrics 26
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FOR OUR LIVES

1 L=

Photo: Steve Ringman

University of California, San Francisco
Division of Geriatrics 27

Silver Project: 2012-2014

Geriatrician, Psychiatrist,
- - | Silver Project MD/NP,
Silver Project Flow  haracis, pietan
__1 Social Worker, Case
Manager, Primary Care
Provider

Silver Project Visit

[ ] Relay Data to Act on Data
Clinical Visit Collect Data Using - Primary Care - Patient Referrals
Screening Electronic Tool Provider - Interventions
Assessments & EHR - Multidisciplinary

Screening Assessments Follow Up

| Physical: Falls, Gait Speed, ADLs & IADLs, VACS index
. Mental & Cognitive Health: Depression, Anxiety, PTSD, Cognitive Impairment
=i Social: Physical & Perceived Social Support, Loneliness

' Behavioral: Antiretroviral Adherence, Health Related Quality of Life

University of California, San Fra®cisco

Greene M & John M. JAIDS 2016 2 S Tt ]
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Patient and Provider Perspectives
on Geriatric Assessments

Patients Providers

Depression e Falls

HIV Med Adherence Memory

Social Support Depression

Falls Function

Memory Loneliness

Function HIV Med Adherence

University of California, San Francisco
Division of Geriatrics 29

Greene M, PLOS One 2018

Themes from Focus Groups

* Four overarching themes:
1) Knowledge of HIV and aging topics
2) Health/aging needs for Older HIV+ adults
3) Importance of Social Networks
4) Need for integrated services
-consultative services

* Program name: theme of navigation healthcare systems;
“golden years” acceptable term for aging

University of California, San Francisco

Greene M, PLoS One 2018 Division of Geriatrics 30
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Golden Compass: Helping PLWH Navigate
their Golden Years

NORTH =20 POIN =
Heart and Mind
Components: Cardiology
clinic on-site, brain health
and memary classes,
cognitive assessment
tesling

WESTERN POINT: EASTERN POINT:
Dental, Hearing and Bones and Strength
Vision Componenis: Frailty and|
Companents: Medical ? fall assessmenis, chair
assistant navigation fo exercise classes, DEXA
these three services machine on-site {coming,

SOUTHERN POINT:
Network and Navigation
Components: Social
support groups, fink with
Greene M, Gomm_“nj?y programs, peer rsity of California, San Francisco
PLOS One 2018 gators and helpers on of Geriatrics

Pre-covid Operations

Northern Point (Heart & Mind)

— Monthly cardiology clinic by HIV-
cardiologist Dr. Hsue

— Recurrent offerings Brain Health Classes
— Cognitive screenings and assessments
in geriatrics clinic

» Western Point (Dental, Hearing, & Vision)

— Screenings & linkage to services to address sensory
impairment

Uniwversity of California, San Francisco
Division of Geriatrics 32
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Pre-covid Operations,
continued

» Eastern Point (Bones & Strength)

-Assess functional status geriatrics

clinic

-Weekly chair based exercise class “Wellness Club”

« Southern Point (Networking & Navigation)
- Coordinate with community partners/services
- Networking in classes

University of California, San Francisco
Division of Geriatrics 33

Geriatrics Clinic in Golden Compass

MA rooms patient, does MOCA
and PHQ-9, asks about falls, Com R for

asks about hearing, vision, refe rral
dental concerns

* General evaluation

Patient meets with pharmacist:

med rec, discuss adherence-

packaging & assess issues w/ 0gs
current medications. Reviews * COQ nition
with MD

MD wvisit = focus on primary

consult question; include « Falls
standard assessment of function,

environment,questions about

sleep, pain, incontinence,

nutrition.

University of California, San Francisco
Division of Geriatrics 34
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Initial Evaluation of Golden Compass

RE-AIM framework:

Reach: number/demographics
participants

Effectiveness: satisfaction,
acceptability

Adoption: referrals by providers

Implementation: fidelity to what
proposed

Maintenance

HEALTH

University of California, San Francisco

Greene M, JIAPAC 2020 Division of Geriatrics

Initial Evaluation of Golden Compass
January 2017- June 2018; using RE-AIM framework

Reach Number & demographics 200 adults
(patient level)  patients who participated -Difficulty discussing “aging
specialist”
Effectiveness  Satisfaction with services >90% patients & providers
Acceptability of services  satisfied
-Medications, mobility,
cognitive evals important
Adoption Referrals by providers to  85% providers referred =1
(provider level) specialty clinics patient to geriatrics clinic

Implementation Fidelity to what proposed -Co-location services important

University of California, San Francisco

Greene M, JIAPAC 2020 Division of Geriatrics
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eauction In Fotentially inappropriate

Medications

Patentially Inappropriale Medications (PIMS)

Patient meets with pharmacist: e pebs2

med rec, discuss adherence- :

packaging & assess issues w) 18
: i 12
i i)
i
I I n 02 o
¢ = =

2 02
Tolwd PRS E£ERS START STORP
simal Ve B monin

Potentially Inappropriate
Medications

Drug-Drug Interactions
Assess for side effects
Other Medication Concerns

BEERS

STOPP

START

HEMDS
PPis
Benzodiazepines

Cpeoids with a
history of lalls or

Duplicate dug
class preschpbon

Raegular opicids
withouta
concamitmn
laxatrve

Lack of laxatives
M palenls
recaiving opoids
rogulady

S-nipho recuctase
Imiibibos with
symplomatic

fraciures prostatism

Southern Point- Fostering New
Connections

=
....helped me a lot because there’s a
" social aspect to it, | get to meet other people that are
- Jjustlike me, and that, I think, is very healthy, to
connect to other individuals that are going through
the same things that I'm going through.”

Division of Geriatrics 38

111

- On classes:
e

Francisco

19
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Lessons Learned

Framing still a challenge— addressing ageism & stigmas
» Takes time to develop and implement
» Outcome evaluation —especially for consultative models

* Funding mechanisms (sustainable, long term funding)

Challenges for the field
— Should everyone over 50 be seen/who benefits most
— Role of consultant

University of California, San Francisco
Division of Geriatrics

S

» 62 y/o Latino male, long term survivor

— Geriatrics clinic: dizzy, bp/prostate meds adjusted &
dizziness resolved

— Grieving loss family member; isolated : connected to
volunteer who still meets with him weekly

—Highly engaged in all classes

Reflecting on improvements in both physical and mental
health: “I'm in a good place compared to how | was before |
started in the program.”

University of Callfornia, San Francisco
Divizsion of Geriatrics AQ
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Looking forward

Expand program reach
» E-consult/chart review
« Expanded screenings done by RNs

Increasing geriatrics knowledge providers & patients

« Partnering with HRSA Bureau of Health Workforce: Geriatric Workforce
Enhancement Program (GWEP)

Tha ﬂp:lmlging Aging Collaborative at UCSF iz
Emipd ing San Francisco o mest he neads facing

University of California, San Franclsco
Division of Gerlatrics 41

Then COVID-19 happened

» Telehealth visits
» Classes moved to virtual platform

« QOutreach calls to older adults
Highlighted issues of digital divide

— For some telehealth platforms can improve access

University of California, San Francisco
Division of Geriatrics 42
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Even more important since Covid-19 pandemic

4 -',a‘{r —a‘f %

PRt A T
< S

Increased isolation sk creases Wi A ‘*';1_! yo - L

Increase in mental health co
Decreased physical activity (fear leaving home)
Difficulty keeping caregivers

Decline in cognitive and physical function, increase in falls

Univergfty-af California, San Franclsce
Division of Gerlatrics

Geriatric Assessment During COVID

Telehealth is here to stay —hopefully (& as supplement)
Self-report of falls, function can be asked on phone
Can still observe gait, getting up out of chair

Advantages to video visits in home:

— See parts of environment

— Med review!!!

— Improve access limited mobility University of California, San Francisco

Division of Geriatrics
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Digital Divide Among Older Adults at Ward 86

Phone surveys 65+ Focus groups

(147 called, 80 answered) "almost 30 no -Among those who could access zoom
working phone number via phone or video

-1/3 did not have internet access (a few  -In person preferred over zoom but zoom
had but did not know how to access) did help address isolation and loneliness

-video /telehealth option improved access
for those with limited mobility and
transportation difficulties

=1/3 did not have an email address or
know how to use email

=50% had a device (smartphone etc.) but
13% did not know how to use device HIV & Aging International Workshop 2022

University of California, San Francisco
Division of Geriatrics

What if you don’t have a geriatrician in clinic?

* What are your local resources?
-Telehealth options with geriatrics?

* Which areas (like in 5Ms) are you already addressing?
- Pick one to start;

* What is your staffing and availability to help with doing
assessments?
-and follow-up after screening/assessment
-team approach but can break into visits or telehealth sessions

niversity alifornia, San Francisco
Division of Geriatrics 46
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It Takes a Village....

EEETY
Nutrition

Social Work
Behavioral Health Primary Care

MD Consultants

Patient, Family,
Caregivers

Home Health

University of California, San Francisco
Division of Geriatrics 47

It also takes policy....

Ryan White HIV/AIDS Program

Ryan White TargetHIV:

University of California, San Frdbclsco
Divisfon of Gerlatrics
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SPNS Aging with HIV

Initiative Participants

Cwdee for Cuality
imgemvement L e valon

WORT at th ", Bostar Medicsl Carlar
Umiepriity of Chicago :"::ﬁw[ '\1 |
Preuytenar :hq-}fud-'\.’l e
\ YT Limireraity

) \\' 1

T e M ',,' ' o Dwth iresd

Pedical Cosrine

N, gt Mty
.

# Comrnarscabions

University of Callfernla, San Franclsco
hitps:/ilargethiv.org/aging-initiative Ovtviaton of Garlatrics

Quality of Life in National HIV/AIDS
Strategy

* Multi-dimensional: H
— Self rated health H I V | SURVEILLANCE
_ Mental heatt RE
— Nutrition/Food insecurity
— Employment
— Housing

University of Callfernia, San Fribclsco
Divisfon of Geriatrics
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State Initiatives

California New York

« 2021: SB 258 passed includes « 2022: NYSDOH $4 million People
older people with HIV “greatest Aging with HIV Pilot— up to 10
social need” entities

« $5 million for 5 demonstration » LTS pilot screening tool project
projects across the state

https://www.sfaf.org/collections/beta/california-activists-celebrate-historic- University of California, San Francisco
victories-for-older-people-living-with-hiv/ Bivision of Geriatrics

Good Planning Requires Addressing All of these Factors Before
Incapacity (Medical-Legal Approach)

I-HELP® Areas

ACP, fiduciaries,
Incapacity, LGBT  guardianship,
plan for cost of home estate planning, caregiver strass;

LTC, appeal madifications veleran or elder abuse/DV
unlawful benedfits habitability ADA 'mmlﬂ';a"t benefits
denial or reduction accommodations, BEYRCRLY
anti-discrimination,
leave protection

Pre-eviction,
Establish fiduciary, foreclosura

University of Calffornia, San Franclsco
Division of Gerlatrics
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Policy planning: Medicare & Long-Term Care

+ More costs care shifting to Medicare
« ART remains protected class

+ QOlder adults with HIV may rely more on formal
long term care supports

» Less known about quality of HIV care in LTC
settings

= Limited knowledge by staff, care providers HIV

Oliveri-Mui B, Assessing the Quality of HIV Care in Nursing Homes JAGS 2020,
Walker J, HIV Training Requirements for Mursing Home Staff

g alth Erl s e .
Fleming S, Trends in Health care Resource Ulilization and Costs among Memcs;ﬁvtrsﬂr af Californio, San Fribeisco

Beneficiaries Living with HIV, 2014-2019 Division of Garlatrics

B REA o WEALTH

Long term HIV survivors find familial support in
unique S.F. group home

B i

Fan Franclsco
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They survived one plague. Now HIV/AIDS survivors
face down the coronavirus

University of Calffornia, San Franclsco
Divisfon of Gerlatrics

The San Francisco Principles

AL UATLe U.l

. -'AWJ-TJ-"'! 3

he Glasgow
Manifesto

International Coalition of Older People
with HIV (iCOPe HIV)

28
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Working Together to Address Challenges

University of Calffornia, San Franclsco
Divizsion of Gerlatrics

Summary

» Older PWH are experiencing increasing complexity including
multimorbidity, polypharmacy & geriatric conditions

» This requires a shift in focus to geriatrics principles or the 5Ms (Mind,
Mobility, Medications, Matters Most, Multicomplexity)

« Several emerging geriatric HIV are developed— many include
consultation with geriatrician
— In depth look at implementation & initial evaluation of our program in SF

« COVID-19 has impacted delivery of care (which can create
opportunities) and further highlighted need for policy approaches

University of California, San Francisco
Division of Geriatrics 58
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Additional Resources
« AETC resources

» Geriatric Workforce Enhancement Program (GWEP)
« HIV-age.org

Recommended Treatment
Strategies for Clinicians Managing
Older Patients with HIV

University of California, San Franciitoe
Division of Gerlatrics
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Thank you!

Questions?

University of California, San Francisco
Division of Geriatrics

Mew HIV Diagnoses Among Adults and Adolescents
in the US and Dependent Areas by Age, 2018

1in 6 new HIV diagnoses
were among people aged
50 and older.

Wit

Ereawee COC. Diagnoses of HW infection inthe Unitesd States and depeandent areas, 200 updated). MU0 Spanveilones Bepoet 2020:31
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University of California, San Francisco
Division of Geriatrics
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Medical-Legal Advance Care Planning

Medical Planning:
Goals of Care (living will, advance directive, POLST)
Appoint Healthcare Agent (advance directive or durable POAH)

Financial/Legal Planning:

Appoint Fiduciaries (durable POAF, rep payee, VA fiduciary, trustee)
Plan to pay for long term care supports & services

Living Trust or Will

Income/benefit advocacy (e.g. Medi-Cal, pensions)

Housing (accommodations, habitability, reverse mortgages)
Employment (caregiving agreements, job protection)

Legal Status (immigration, LGBT, veteran)

Personal stability (elder abuse, conservatorship)

University of California, San Francisco
Division of Geriatrics
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