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Abstract

Purpose of review Antiretroviral therapy has enabled many people with HIV to live long
lives with their infection, but the literature suggests that long-term survivors are devel-
oping comorbidities and aging-related syndromes at earlier ages than their non-infected
counterparts. In addition, there is evidence of sex-based differences in comorbidity risk.
Recent findings How to best care for people aging with HIV is not known, but the tools of
comprehensive geriatric assessment can identify people at risk for decline. Newer antire-
troviral therapies offer promise of fewer side effects and drug interactions. We will also
discuss special needs of women aging with HIV.

Summary People with HIV and their providers are often unprepared to confront issues of
aging, and each clinical program must develop methods to assess older patients and
manage age-related complications and syndromes.

Introduction

Demographics older is increasing and will continue to do so [1]. In
Effective antiretroviral therapy has enabled people to the USA, the Centers for Disease Control and Prevention
live with HIV; as a result, the population with HIV is  reported that at the end of 2016, 48% of people living
aging, and the proportion people with HIV who are with HIV (PLWH) in the USA were 50 years of age and
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older [2]. In New York City, almost one-fourth of PLWH
in 2017 were 60 and older [3]. That older people with
HIV (OPH) are able to live long, productive lives is a
remarkable achievement, but people with HIV likely
experience advanced aging [4], even at the cellular level.
Compared to their HIV-negative counterparts, OPH
have greater levels of multimorbidity [5, 6],
polypharmacy [7], aging-related syndromes like frailty
[8, 9], and behavioral health concerns like depression
[10]; frailty in particular has been associated with poorer
outcomes [11].

Although people 60 and older account for approxi-
mately 5% of new infections with HIV each year in the

USA [2], the majority of OPH are long-term survivors; it
may be difficult for providers who have cared for their
patients for decades to see age-related changes in a pa-
tient who has been aging along with them. Many HIV
providers may lack geriatric training and may not know
how to care for their patients as they develop age-related
complications.

Each dlinical program must determine how to adapt
care to meet the needs of OPH in their practice. This
review begins a geriatric perspective of the older patient
with HIV and then describes approaches to select issues
germane to this population. It is not focused on specific
comorbidities; it aims to supplement existing guidelines.

Approach to the older person with HIV

Recognizing and addressing the added stigma of aging

According to the Centers for Disease Control and Prevention, HIV dispropor-
tionately affects racial and ethnic minorities [12]. OPH can experience intersec-
tional stigma, that is, multiple simultaneous characteristics that are devalued
[13], as they face the new stigma associated with age [14]. How OPH perceive
stigma of aging depends upon sex, ethnicity, HIV risk factors, and social
supports [15]. Similarly, the effect of stigma on health also depends on a
multiplicity of factors [16]. For example, a recent study from the WHIS cohort
suggested that internalized stigma contributes to non-adherence through lone-
liness and depression—more so for minority women than others [17].

While providers may not be able to reduce societal stigma, they can learn
from their patients about the different ways in which OPH experience stigma to
help mitigate existing disparities in their care [18¢]. Addressing aging, along
with other psychosocial factors, can help identify coping strategies. One way to
explore the impact of aging is to ask the patient directly: Have you thought of
yourself as aging? How can I help you as you grow older with HIV?

Adopting a geriatric approach

Practices must adapt to meet the needs of people aging with HIV, but geriatric
care can be overwhelming, and it is difficult to know where to start. Geriatric
specialists share the domains of primary care with their colleagues, but frame
their priorities differently, using what are termed the “5 Ms”: “Mind, Mobility,
Medications, Multicomplexity, and Matters Most to Me” [19]. This different
perspective can be illustrated in the geriatric approach to management of
people who have multiple chronic illnesses especially in the setting of HIV.
Protocols or guidelines for individual comorbidities may lead to conflicting or
burdensome recommendations when multiple comorbidities and functional
impairment are present. The goal is balance:

(1) Is the patient as functional, mobile, and pain-free as possible?

(2) Do disease management choices reflect the patient’s priorities?
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(3) Is the patient taking the correct dose of the correct medications? Can
inappropriate polypharmacy be avoided?

(4) Has the patient’s mental health (both affective and cognitive) been
optimized?

Implementing geriatric assessment

How to improve care for OPH in a busy clinical setting is a challenge many
practices face.  We have addressed this problem in an academic HIV prac-
tice [20] as have others [21], by embedding geriatricians who use compre-
hensive geriatric assessment to evaluate the OPH and offer suggestions about
management to their primary care clinicians. This is only one model of care
for OPH. Others, which are currently in operation or under development,
include nurse-led geriatric assessment or pre-clinical screening for age-
related syndromes and comorbidities [21].

Comprehensive geriatric assessment (CGA), as its name implies, encompasses
a broad range of biopsychosocial domains. Table 1 lists the basic components
and their definitions. Instruments to measure these components are available in
the literature or online. An HIV and Aging Toolkit with links to instruments and
references [22] is available through the Northeast Caribbean AIDS Education and
Training Center (http://necaaetc.org). Because links frequently change, the
website provides access to annual updates of the toolkit [23].

Table 1. Components of comprehensive geriatric assessment

Component

Basic activities of daily living
(BADL)

Instrumental activity of daily
living (IADL)

Overall health status

Cognition

Mental health

Nutrition/muscle mass/bone
health

Social supports/living
situation

Multimorbidity

Medications

Frailty
Advance directives

Mobility

Description
Fundamental functions like dressing, bathing, grooming, toileting

More advanced functions like managing medications and finances, cooking, using the phone

Patient’s assessment of their health; whether they are in pain and how pain affects their life

Global assessment of intellectual functions such as memory, concentration, vocabulary,
calculation, abstraction, executive function

Can include screens for depression, anxiety, PTSD, loneliness

Underweight or overweight; recent changes in weight, presence of sarcopenia; fracture risk,
food insecurity

Financial status; family and/or other relationships; risk of domestic abuse, including elder
mistreatment; accessibility of home

Chronic illnesses as a group—how the illnesses and their treatments interact

Appropriateness of each medication; ensuring comorbidities are adequately addressed and
treated

State of vulnerability; can be assessed by evaluating it phenotypically (assessing for weight
loss, fatigue, weakness, etc.) or by measuring the impact of accumulation of “deficits”

Documentation of decision maker (in case of incapacity) as well as instructions. Generally
state-based.

Gait speed, stability, risk of falling
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Reconfiguring a practice to care for geriatric HIV patients is a complex
process, and there are many factors to consider, including patient needs, staff
training, availability of geriatricians, workflow, billing, and institutional sup-
port [20].

Even in the absence of providers with geriatric or gerontologic expertise,
CGA principles can and should be adopted into an existing practice. The first
step is determining what is practicable. A thorough CGA is the gold standard
but may take an hour or more and requires a clinician who has the necessary
skill and time; a clinical practice may lack access to a geriatric specialist or the
financial support. Instead, the practice can begin by establishing priorities and
devote resources to screening and assessment for the domain it considers most
important. Here are some examples:

* The practice may wish to screen for frailty to identify those patients who are
at greatest risk of poor outcomes [24]; staff can choose a validated tool and
establish a protocol for referral. The VACS calculator [25] is another
excellent prognostic tool and could be generated directly from the EHR
using readily available data (https://vacs.med.yale.edu/calculator/IC).

+ Staff may note many patients walking more slowly and using assistive
devices, and they may want to improve their patients’ mobility. New
evidence-based guidelines can provide strategies for increasing physical
activity in a clinical population [26ee].

* More patients are expressing concerns about memory and wish evaluation
of their cognitive status. Hakkers’ group provides a case study for imple-
mentation of a screening protocol [27].

Irrespective of domain, in addition to determining which screens to use, the
practice must decide whom to screen, who will do the screening, and what the
outcome of the screen will be. The choice of the screen(s) is less important than
getting started; the addition of even one assessment can help the practice
develop an awareness of how their patients are aging.

Attending to symptom burden

Recommendations

Geriatric care also emphasizes advance directives and symptom control. Pain
management and palliative care, although relevant for people with HIV of all
ages, take high priority for OPH. Chronic pain is associated with poorer health
outcomes in PWH [28], and ART adherence rates are lower in people with
untreated pain [29]; effective treatment of pain is part of comprehensive care of
PWH. Palliative care can ameliorate overwhelming symptom burden at any stage
of illness. The 2017 Infectious Disease Society of America (IDSA) guidelines [30]
recommend consultation with palliative care when caring for PLH of all ages with
chronic pain, in addition to non-pain symptoms at the end of life; palliative care
consultation can also include psychosocial and spiritual support [31].

* Clinical programs for people with HIV must prepare to screen for and take
care of aging-related problems.
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* Comprehensive geriatric assessment is the gold standard for evaluating
older people. Consider collaboration with a local geriatrician or geronto-
logic nurse practitioner who would be sensitive to the needs of people with
HIV.

* Any practice can begin to screen for cognitive loss, fall risk, and other aging-
related complications with readily available assessment tools.

» Screening protocols should include types of patients to be targeted, when
screening should take place and by whom, and referrals or other outcomes
of the screening,

 Palliative care and discussions of advanced directives should be incorpo-
rated as part of the 5 M’s of geriatric care.

Deciding to rock the boat: antiretroviral regimen changes in
older patients

Managing antiretroviral medications (ARVs) in OPH can be complex; there are
often co-morbid conditions that require multiple medications, increasing the
risk of drug-drug interactions [32]. The physiologic changes associated with
aging, including reduced lean body mass, decreased renal and hepatic function,
and decreased gastrointestinal transit, can alter drug metabolism and increase
OPH risk for higher effective drug levels and side effects. In addition, age-related
decreases in blood flow to the liver, liver mass, and drug-metabolizing enzyme
content have the potential to decrease the hepatic clearance of drugs [33, 34].
Special care and attention should be given to medication side effects in older
patients, given potential for sub-optimal drug metabolism.

Currently, most standard initial antiretroviral therapy regimens consist of
three medications, with antiretrovirals (ARV) from at least two different drug
classes, aimed to prevent the development of drug-resistant HIV [35e¢]. Ad-
vances in medication regimens and understanding of drug resistance patterns
make it possible to consider switching from an initial or current effective
regimen (once HIV viremia is suppressed) to a simpler alternative regimen.
This option is especially valuable when considering polypharmacy, pill burden,
drug-drug interactions, medication side effects, and cost [359].

For OPH on nucleoside reverse transcriptase inhibitor (NRTI) medications,
dose adjustment is often required as renal function decreases. Due to their
adverse effects on bone, changing from tenofovir disoproxil fumarate (TDF)
and boosted protease inhibitors is recommended for older patients at risk for
frailty and bone fracture [32]. Within-class and between-class switches are often
effective in maintaining viral suppression in the absence of viral resistance to a
new medication.

Other options to simplify ARV regimens include switching to a one pill
per day co-formulated tablet containing either three or two active ARV
medications. While single tablet ARV co-formulations offer patients the
ease of one pill per day dosing, not all tablets are equivalent; some contain
pharmacologic boosters (ritonavir or cobicistat) that are the highest risk for
drug-drug interactions. Since the advent of the first co-formulated tablet in
2006, many others have followed suit in the form of three drug regimens
[36]. More recently, the SWORD-1 and SWORD-2 studies have
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demonstrated effective control of HIV in patients who are virally sup-
pressed with a single tablet two-drug regimen consisting of dolutegravir
and rilpivirine [37¢]. The momentum of two-drug regimens has continued
through evaluation of dolutegravir and lamivudine as initial therapy in the
GEMINI-1 and GEMINI-2 trials, with promising non-inferiority phase 2
study results compared to dolutegravir, TDF and emtricitabine combination
ARV [38] and its recent approval as a single tablet regimen in ART-naive
adults without resistance in the US.

Even with comprehensive guideline recommendations, clinicians must
consider many factors when selecting an ARV regimen, including medi-
cation potency, presence of HIV resistance mutations, drug-drug interac-
tions, patient co-morbidities, and ease of dosing. A prospective cohort
study of OPH (median age 70 years) found a high prevalence of non-
conventional ARV regimens, suggesting that HIV providers must often
tailor ARV regimens to individual patient’s needs. Approximately two-
thirds of the patients in this cohort were on a conventional three-drug
regimen; the final third was divided between predominantly dual-
therapy regimens (25% of total), and a small proportion of individuals
on monotherapy (6.5% of total) or “mega-ART” with more than three
drugs (1.6%) [39].

Clinical trials evaluating the role of long-acting intramuscular injec-
tion ARV drug regimens are an area of active interest. The ATLAS and
FLAIR trials investigate the role of intramuscular injection cabotegravir
and rilpivirine as a monthly injection in treatment-experienced [40] and
treatment-naive [41] individuals, respectively. The FLAIR trial initiates
therapy with an oral integrase inhibitor based three-drug single tablet
regimen as per standard of care, then after viral suppression assesses
monthly intramuscular cabotegravir and rilpivirine for maintenance of
viral suppression. While both trials showed promising non-inferiority
results at preliminary data review at 48 weeks [42, 43], it should be
noted that median age of participants ranged from 34 to 42 in these
studies, and therefore, pharmacodynamics have not been fully evaluated
in OPH.

In summary, optimizing medication regimens can include deprescribing or
changing medications of all types, including ARVs, as polypharmacy can be
associated with significant drug side effects that may outweigh clinical benefit [44].

Recommendations

* Recent advances in ARV regimens offer opportunities to switch an effective
regimen to an alternative regimen in some situations that is simpler and/or
safer, while still maintaining viral suppression.

* Regularly assess OPH medication regimens, with the goal of reducing pill
burden and/or dosing frequency, increasing tolerability, and decreasing
drug-drug interactions.

» A full review of the patient’s ARV treatment history, past ARV-associated
toxicities, and resistance testing results is needed to determine which
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medication switches are appropriate.

* New drug combinations including de-escalation and novel methods of
drug delivery are actively undergoing study at this time; however, their
application in OPH warrants further study.

Recognizing the needs of older women with HIV

At the end of 2016, there were more than 235,000 women with HIV in the USA
[2]. In New York City, women represented 26.5% of all PLH, and 18.3% of new
HIV diagnoses. More than 58% of women with HIV in NYC are 50 and older
and more than 90% are African-American or Latina [3]. Women with HIV
deserve special attention; they report worse health-related quality of life [45,
46] and experience greater HIV-related morbidity than men [47]. Evidence is
now emerging that WLH are more vulnerable to cognitive impairment, cardio-
vascular disease, and bone disease compared to their HIV-negative counterparts
[48, 49, 50, 51]. Recognizing these differences and identifying risk factors can
help health care providers optimize treatment and preventive care.

Menopause

Menopause, the permanent cessation of menstruation resulting from the
loss of ovarian follicular activity, is recognized after 12 consecutive months
of amenorrhea [52]. HIV-positive women may experience menopause
earlier than women without HIV, which may predispose them to earlier
onset (compared to non-HIV cohorts) of diseases whose risk increases after
menopause [53, 54]. Generalized symptoms such as fatigue, joint pains,
and mood disorders commonly seen in HIV may be components of
menopause [51]. Menopause affects aging in women, and HIV can accel-
erate these changes [51]. In addition to causing menopausal symptoms,
the significant drop in estrogen levels is the catalyst for increased morbid-
ity secondary to the changes in post-menopausal cardiovascular, microvas-
cular, skeletal, and immune systems [49, 51]. Although each woman's
needs must be assessed individually, guidelines from the Infectious Dis-
ease Society of America (IDSA) do not recommend the routine use of
hormone replacement therapy for the treatment of menopause [54], as
many antiretroviral medications interact with estrogen and progesterone
[55]. Non-hormone therapy interventions for symptoms of menopause
include serotonin-specific receptor inhibitors and gabapentin to treat hot
flashes [55].

Cardiovascular disease

People with HIV have a higher risk of cardiovascular disease than their unin-
fected counterparts [56]. Chronic low-grade inflammation and persistent im-
mune activation are felt to be major mechanisms [49]. In addition to being an
independent risk factor for CVD, HIV is associated with increased hypercoagu-
lability, dyslipidemia, and microvascular dysfunction, and certain ART regi-
mens as well may increase risks of developing CVD [49, 57, 58]. Women living
with HIV are at elevated risk compared to their non-HIV counterparts for cardiac
morbidity such as congestive heart failure and ischemic heart disease [57]. WLH
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are also higher risk for ischemic strokes [57, 58]. Addressing negative health
behaviors like smoking and inactivity is an essential part of health promotion.
IDSA guidelines suggest checking a fasting lipid profile and hemoglobin alc at
initiation of ART and within 1-3 months of starting ART [54, 57], but for
women at high risk, imaging tests for ischemic heart disease may be more
beneficial than exercise tolerance testing because of the lower predictive value
and reliability in women compared to men [56]. Functional, rather than
anatomic imaging modalities may be more sensitive, given the higher preva-
lence of microvascular disease in women [59].

Cognitive changes

Women with HIV may be more vulnerable to cognitive impairment com-
pared to HIV-negative women and HIV-positive men [49, 51, 58, 60,
61lee]|. HIV crosses the blood-brain barrier and infects perivascular macro-
phages and microglia; with the advent of ART, HIV-associated dementia has
declined, but milder HIV-associated neurocognitive disorders are still prev-
alent [49] despite viral suppression [27]. OPH are also at risk for vascular
neurocognitive disorders because of other traditional factors as microvascu-
lar changes, cardiovascular disease, and metabolic syndromes [62], in ad-
dition to age-related neurodegenerative diseases [63]. Another concern is
the potential of synergistic adverse side effects of medications such as
anticholinergics and opioids that may impair cognition [48]. Women, in
particular, may be at higher risk for cognitive impairment given a greater
susceptibility to ischemic stroke compared to their uninfected counterparts;
of note, this stroke risk may be somewhat mitigated by longer duration of
ARV [64e]. With this knowledge, clinicians should be more cognizant of
the prevention and treatment of risk factors of cognitive impairment in
OWH. As physical activity may be protective against cognitive impairment
in women [65], interventions to increase physical activity should be ad-
dressed at an early age [65] and added to medical management.

Bone health

Women and men both are affected by bone loss in aging, but the onset
of menopause causes an acceleration of bone loss and increased risk of
fractures in women [50]. PLH in the first 2 years of ART have bone
changes similar to women without HIV undergoing menopause [50]. As
WLH age and experience menopause, their risk of fractures will increase
[66]. A recent Italian study documented that bone mineral density
decreases twice as quickly in HIV-infected woman than in HIV-infected
men [67]. There is a 2-3-fold higher prevalence of fractures in WLH
older than 50 years compared to the general population [68]. The risk
for developing osteoporosis is likely multifactorial, comprising lifestyle
risk factors like smoking as well as HIV-related conditions like nutrition-
al deficiencies and ART-related side effects [50, 69]. HIV itself increases
osteoclastic activity and decreases bone formation while elevated tumor
necrosis factor levels propel osteoclast-mediated bone resorption [69].
The FRAX assessment tool [70] is often used to assess risk, but it has
been found to underestimate fracture risk in PLWH [66, 71] and should
be supplemented by identification of clinical risk factors for bone loss
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Recommendations

and fractures. Current recommendations are to screen all post-
menopausal WLH and HIV-infected men starting at 50 years of age or
who are at high risk of fragility fractures due to a history of low trauma
fractures, chronic steroid use of more than 3 months, clinical
hypogonadism, malabsorption, inflammatory bowel disease, or primary
hyperparathyroidism. Dual-energy x-ray absorptiometry should be used
for screening (when available) and should be repeated every 2-5 years if
the initial test indicates low risk [54, 69, 72]. Pharmacologic treatment
is indicated in patients with low BMD (t score below - 2.5) or with a
history of low trauma vertebral or hip fracture [73]. The Swiss guidelines
[71] also recommend intervention when the patient’s 10-year FRAX
fracture risk exceeds the guideline’s age-based fracture threshold.

Conclusion

* Menopause may present at younger ages in women with HIV. Awareness of
the physiologic changes associated with it and the increased risk of osteo-
porosis and cardiovascular disease that occur after menopause can help
providers address diseases earlier to maximize treatment and improve
outcomes.

*  Women with HIV appear to be at higher risk for cognitive impairment and
may benefit from early screening; attention to pharmacologic, metabolic,
and vascular risk factors may mitigate some of the contributing factors to
cognitive decline.

Optimal clinical care of older people with HIV necessitates more than attention to
viral load and specific comorbidities; it requires a frame of reference that includes
attention to the 5 Ms of geriatrics: Mind, Mobility, Medications, Multicomplexity,
and “Matters Most to Me.” Comprehensive geriatric assessment can be performed
by trained providers in the clinic or as consultation, but HIV clinical programs can
start a program for older patients by focusing on one or a few domains. Women’s
health also deserves special attention, as women with HIV appear to be more
susceptible to comorbidities like bone disease and cognitive impairment. Risk
mitigation and screening should begin at younger ages.
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