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• Upon completion of this educational activity, participants should be better able to:

– Describe the age-related epidemiologic trends in persons with HIV, including associated comorbid conditions

– Discuss HIV prevention and treatment considerations for persons of advanced age

– Discuss special considerations/management approaches to comorbid conditions in persons of advanced age 
with HIV

Learning Objectives



3

Program Overview

• Living longer with HIV

• Patient profiles
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Globally, 38 Million Are Living With HIV:
Current Status of 2030 Targets for HIV

UNAIDS. www.UNAIDS.org. 

90%
Know Their 
HIV Status

81% know
their status

2030
Goals

End of
2019

90%
On HIV

Treatment

82% are on
HIV treatment

of which

30.8 million 25.2 million

90%
Are Virally

Suppressed

88% are virally
suppressed

of which

22.2 million

People Living With HIV The 4th 90?

Age Well 
With HIV

Goal: <500K annual diagnoses
(14% of goal met in 2019)
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Kaiser Permanente: Narrowing the Gap in Life Expectancy 
Between Persons With and Without HIV (2000-2016)

• Cohort study of persons with (n=39,000) and without 
HIV (n=387,767)

– Frequency matched 1:10 on age, sex, race/ethnicity, 
medical center, and year

• Life expectancy gap (HIV versus no HIV) 

– Overall: 9 years

– Initiated ART with CD4 ≥500 cells/mm3: 7 years

• Comorbidity free years

– With HIV: live 16 fewer years comorbidity free 
compared with persons without HIV

– In people with HIV who initiated ART with CD4 ≥500 
cells/mm3, the gap is narrower for several but not all 
comorbidities

Marcus JL, et al. JAMA Netw Open. 2020;3(6):e207954.

Years

Gap in average life expectancy remaining after
age 21 years (no HIV versus HIV)

Overall
Initiate ART (CD4 ≥500 cells/mm3)  

9
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Gap in comorbidity-free years remaining after
age 21 years (no HIV versus HIV)
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CVD
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Chronic kidney disease
Chronic liver disease
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Aging and HIV In the United States (2018)

New HIV Diagnoses (n=37,515)

52%
(M: 86%; F: 14%)

17%
(M: 71%; F: 29%)

5%

26%
(M: 76%; F: 24%)

Age Group (years)
<20

20-34
35-49
≥50

Living With HIV (n=1,025,744)

15%
(M: 83%; F: 17%)

<1%

32%
(M: 73%; F: 26%)

CDC. HIV Surveillance Report, 2018. https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-2018-updated-vol-31.pdf. Published May 2020.

49%
(M: 77%; F: 23%)
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Heterogeneity of Older People With HIV

• Lower awareness of sexual risk

– No need for contraception for birth control

– For women, not perceived at risk although with 
menopause may be at increased risk

• Diagnosed after advent of modern ART

– Not exposed to early toxic ART

– Often present late with AIDS-defining event

• May not experience low nadir CD4 or high levels of 
cumulative viral load due to recommendation for early 
ART initiation

• HIV and ART are an additional risk contributing to 
already present comorbidities

Erlandson KM, et al. Infect Dis Clin N Am. 2019;33:769-786.
Guaraldi G, et al. Curr HIV/AIDS Rep. 2019;16:475-481.
del Carmen T, et al. Curr Treat Options Infect Dis. 2019;11,388-400.

Acquired HIV at an Older Age Acquired HIV at a Younger Age

• HIV disease may be currently well controlled with 
modern ART

• Longer duration of HIV disease

• May have experienced marked immunosuppression 
with potentially less immune recovery

• Longer exposure to toxic early ART

• May have experienced profound loss through the 
untimely death of partners, close friends, and 
community members

• May have more financial concerns given loss of job, 
benefits, pension

– Low expectation of long-term survival may have led to 
early retirement and no financial plan for aging
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NA-ACCORD:
Projected Burden of Multi-Morbidity Among MSM With HIV

• Agent-based simulation model of multi-morbidity 
among MSM in the United States (2009-2030)

– Based on data from NA-ACCORD

– Chronic kidney disease, type 2 diabetes, hypertension, and 
hyperlipidemia

• Overall prevalence of comorbidities over time

• Prevalence of comorbidities over time among MSM 
≥60 years of age

– Increase: chronic kidney disease and type 2 diabetes

– Decrease: hypertension and hyperlipidemia

• Results suggest that ending the HIV epidemic will not 
address lingering challenges of comorbidities in adults 
who survive HIV for decades

– These projections support a move towards prevention of 
multi-morbidity and focusing on the management of non-
AIDS comorbidities 

Kasaie P, et al. J Int AIDS Soc. 2020;23(suppl 4). Abstract PEC0452.

Projected Burden of Multi-Morbidity Over Time

PEARL: ProjEcting Age, MultimoRbidity, and PoLypharmacy.
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RESPOND (International Cohort Consortium of Infectious 
Disease): Cancer and PLWH

• Collaboration of 17 cohort studies (n=29,432)

– PLWH with baseline and follow-up smoking status 
(n=19,602)

• Never, current, previous

– Followed to earliest time of 1st cancer diagnosis

• Current CD4/HIV RNA categories

– Good (CD4 ≥500 cells/μL; HIV RNA <200 copies/mL)

– Poor (CD4 ≤350 cells/μL; HIV RNA >200 copies/mL)

– Intermediate (all other combinations)

• Outcome

– Relationship between current smoking status, 
CD4/HIV RNA level, and cancer

RESPOND: International Cohort Consortium of Infectious Diseases.

Mocroft A, et al. J Int AIDS Soc. 2020;23(suppl 7):4-5. Abstract O124.

Patients
(n=19,602)

Age (years) 46

Male (%) 74

MSM/IDU/heterosexual/other 43/16/34/7

ART-naïve (%) 8

Years since started ART 9

Smoking status (%)
Never/current/previous 41/44/15

CD4/HIV RNA (%)
Poor/intermediate/good 3/45/52

Baseline Characteristics
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RESPOND (International Cohort Consortium of Infectious 
Disease): Cancer and PLWH

• 513 cancer events in 507 persons in 73,868 
person-years of follow-up

– Incidence: 6.9 per 1000 person-years

– Non-AIDS defining cancer (85%)

– Cancer categories: smoking-related (40%), 
infection-related (36%), BMI-related (24%) 

• Incidence of cancer was highest among current 
smokers and in poor control of their HIV

• No evidence that the relationship between 
current CD4/HIV RNA strata and cancer was 
different by smoking status

– Consistent findings across all cancers

– Results highlight the importance of specifically 
targeting tobacco cessation in PLWH

RESPOND: International Cohort Consortium of Infectious Diseases.

Mocroft A, et al. J Int AIDS Soc. 2020;23(suppl 7):4-5. Abstract O124.
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Social, Psychological, and Treatment-Related Challenges of a 
New HIV Diagnosis in Old Age

• Multinational (25 countries), cross-sectional, web-based survey (2019)

– Persons with HIV aged ≥50 years

– ART-naïve (n=67) and ART-experienced (n=632)

• Key findings among older adults with new diagnosis

– Recent HIV diagnosis was likely via sexually contract, especially among those with multiple sexual partners versus none (OR 3.10 95% CI 
1.14-8.43)

– Women had the highest likelihood of new HIV diagnosis among older adults versus MSM (OR 3.88 95%CI 2.01-8.43)

– Unwillingness of newly diagnosed to share HIV status with family/friends may constrict social support, while unwillingness to share with 
HCPs may increase likelihood of fragmented care

– Two-thirds of newly diagnosed were concerned that daily oral ART increased their chances of unwanted disclosure of status versus ART-
experienced (67% versus 20%)

– Before initiating ART, newly diagnosed versus ART-experienced were more concerned with minimizing side effects (76% versus 58%) and 
medication cost (43% versus 20%)

– Newly diagnosed versus ART-experienced reported more perceived room for improving HIV management (76% versus 55%) and had more 
interest in greater involvement in their care (76% versus 58%)

Spinelli F, et al. J Int AIDS Soc. 2020;23(suppl 7):21-22. Abstract P008.
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DHHS:
Considerations When Caring for Older Persons With HIV

• It is important to maintain records prior to ART, resistance patterns, and adverse events to guide therapy and 
switches

• Additional medical/social services may be required to manage both HIV and comorbid conditions 

– Bone, kidney, metabolic, cardiovascular, cognitive, and liver health should be monitored closely

• Adverse drug events from ART and concomitant drugs may occur more frequently

• Polypharmacy: assess for potential DDIs

• Neurocognitive function and mental health should be assessed and monitored as needed

• Regularly assess for factors that might impact adherence to ART   

• HIV experts, primary care providers, and other specialists should work together to optimize the medical care of 
older persons with HIV and complex comorbidities

• Early diagnosis of HIV and counseling to prevent secondary transmission of HIV remains an important aspect of 
the care of older people with HIV

DHHS. http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Revision December 18, 2019.
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When to Start ART

• Who is ART recommended for?

– All individuals with HIV, regardless of CD4 T 
lymphocyte cell count, to reduce the morbidity and 
mortality associated with HIV infection

– For individuals with HIV to prevent HIV transmission

– Guidelines consensus supporting these 
recommendations

• DHHS, IAS-USA, World Health Organization,            
European AIDS Clinical Society

• Early treatment may be particularly important in 
older adults in part because of decreased immune 
recovery and increased risk of serious non-AIDS 
events in this population

DHHS. http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Revision December 18, 2019.
Saag MS, et al. JAMA. 2020;324:1651-1669.
EACS. http://www.eacsociety.org. Revision October 2020.
WHO. https://www.who.int/hiv/pub/arv/arv-update-2019-policy/en/. Revision July 2019.
Molina J-M, et al. Lancet HIV. 2018;5:e172-e180.
Zhabokritsky A, et al. J Antimicrob Chemother. 2021;76:729-737.
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START Study: Benefit of Immediate ART
in the Persons With HIV Aged ≥50 Years

Months

0

2

4

6

8

10

12

14

16

0               12                24               36                48               60

Immediate ART
Deferred ART

11.3

2.8



14

Current Recommendations on Resistance Testing and 
Immediate Initiation of ART

• Genotypic testing is recommended before 
initiating ART for ART-naïve persons

– Test for mutations in NRTI, NNRTI, and PI 
exposure

– Also include INSTI genotyping if there is a 
concern of transmitted INSTI resistance

• Initiation of ART is recommended as soon as 
possible after HIV diagnosis, including 
immediately after diagnosis if the patient is 
ready to commit to treatment

DHHS. http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Revision December 18, 2019.
Saag MS, et al. JAMA. 2020;324:1651-1669.

Rapid/Immediate ART Particulars

• Potentially may increase engagement in care and 
proportion achieving/maintaining viral suppression

• No randomized controlled trials in the United 
States

– Results from cohort studies demonstrate feasibility 
(ie, RAPID, REACH, and DIAMOND studies) 

• ART initiation on the same day of HIV diagnosis is 
resource-intensive

• Impact on improving long-term care engagement, 
virologic suppression, and onward transmission is 
not yet known
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DHHS and IAS-USA:
Initial ART Options

DHHS. http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Revision December 18, 2019.
Saag MS, et al. JAMA. 2020;324:1651-1669.

DHHS (12/2019)
Recommended for Most People With HIV

Bictegravir/F/TAF

Dolutegravir/ABC/3TC
Dolutegravir + F/TAF or F/TDF
Dolutegravir/3TC (with caveats)*

Raltegravir + F/TAF or F/TDF

IAS-USA (10/2020)
Recommended Initial Regimens

Bictegravir/F/TAF

Dolutegravir + F/TAF, F/TDF, or 3TC + TDF
Dolutegravir/3TC (with caveats)*

F: emtricitabine; TAF: tenofovir alafenamide; TDF: tenofovir disoproxil fumarate.

*Not recommend for persons with either a pre-treatment HIV RNA >500,000 copies/mL;
who are known to have active HBV coinfection, or who will initiate ART before results
of HIV genotype testing for reverse transcriptase or HBV testing are available.

*Not recommended for rapid start because baseline laboratory evaluation results must
be reviewed before initiation. Also not recommended for patients with chronic HBV or
HIV RNA level >500K copies/mL, and perhaps a CD4 cell count <200/μL, although the
latter is unclear. Close monitoring for adherence and virological response is needed.
Not recommended for patients being treated for an active opportunistic infection.

The choice of ART regimen for an older person with HIV should be informed by
a comprehensive review of the person’s other medical conditions and medications
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Viral Suppression Rates With Initial ART in Older Persons
With HIV Participating in Select Pivotal Clinical Trials

Rockstroh JK, et al. Clin Infect Dis. 2011;53:807-8; Walmsley SL, et al. N Engl J Med. 2013;369:1807-1818; Gallant J, et al. Lancet. 2017;390:2063-2072;
Sax PE, et al. Lancet. 2017;390:2073-2082; Cahn P, et al. J Acquir Immune Defic Syndr. 2020;83:310-318.
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Studies 1489 and 1490: Outcomes at Week 144 With 
Bictegravir/FTC/TAF in Persons ≥50 Years of Age

• Two phase 3 studies in treatment-naïve patients with 
HIV RNA ≥500 copies/mL initiating bictegravir/F/TAF

– Study 1489 (versus dolutegravir/ABC/3TC): eGFR: ≥50 
mL/min (no HBV)

– Study 1490 (versus dolutegravir + F/TAF): eGFR: ≥30 
mL/min (HBV or HCV allowed)

• Initial treatment with bictegravir/F/TAF was            
non-inferior to either dolutegravir-based regimen

– Efficacy in ≥50 years of age was comparable to the 
overall study population and those <50 years of age

• No resistance in any treatment group

• Safety among ≥50 years of age

– Adverse events and bone, renal, and weight  safety 
findings were comparable and consistent with overall 
study population and those <50 years of age

Mills A, et al. CROI 2020. Boston, MA. Abstract 477.
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GEMINI-1 and -2 Studies:
Dolutegravir + 3TC in Treatment-Naïve Patients by Age Strata

• Identical phase 3 studies in treatment-naïve patients

– Double-blind (week 0-48), open-label (week 48-144)

– HIV RNA >1K-500K copies/mL

– No major IAS-USA resistance mutations

– No HBV or need for HCV therapy

• Primary endpoint: HIV RNA <50 copies/mL                  
(ITT, 10% non-inferiority margin)

• Overall, dolutegravir + lamivudine was non-inferior 
to dolutegravir + F/TDF at week 48 as was 
maintained through week 96

– Similar response rates were noted among age strata 
and between arms in each age strata

Cahn P, et al. JAIDS. 2020;83:310-318.
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AFRICOS Study: Impact of Age at ART Initiation on
Long-Term CD4 Recovery or Viral Suppression

• Ongoing prospective cohort study in PLWH at 12 
sites in Africa (n=2918; 2013-2019)

– Nest analysis of ART-naïve patients initiating ART 
(n=443)

• Efavirenz/F/TDF (96%), no INSTI-based regimens

• ≥50 years of age (10%)

• No difference in CD4 recovery by age group 

– Mean increase from baseline

– Odds of CD4 increase ≥50 and ≥100 cells/mm3 at            
6 and 12 months, respectively; or achieving a CD4 count 
≥500 cells/mm3

• No significant differences in viral suppression (HIV 
RNA <1000 copies/mL) among those <50 and ≥50 
years of age at ART initiation

Bahemana E, et al. AIDS Res Ther. 2020;17:66.
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Canadian Observational Cohort Study:
CD4:CD8 Ratio Normalization After Early ART Initiation

• Retrospective cohort analysis (n=3218)

– ART-naïve initiating ART

• INSTI (33%), NNRTI (34%), PI (33%)

• Median HIV RNA: 4.8 log10 copies/mL

• Median CD4 250 cells/mm3

• Early ART initiation, at higher baseline CD4 counts, 
had the greatest impact on CD4:CD8 ratio 
normalization

• CD4:CD8 normalization

– More likely in women

– Not associated with a ART-class used, age, risk factor, 
baseline viral load, and calender year of ART initiation  

Zhabokritsky A, et al. J Antimicrob Chemother. 2021;76:729-737.

aHR (95% CI)

ART class (Ref. INSTI)
NNRTI
PI

1.14 (0.93-1.39)
1.13 (0.92-1.39)

Age (years) (Ref. ≤30 years)
31-40
41-50
>50

0.98 (0.8-1.18)
0.85 (0.69-1.06)

1.1 (0.87-1.4)

Female 1.37* (1.04-1.78)

Baseline CD4 per 100 cells/mm3 1.55† (1.5-1.6)

Baseline viral load  >100K copies/mL 1.01 (0.84-1.21)

Adjusted Hazard Ratios of Achieving
CD4:CD8 Normalization by 5 Years

*P=0.02 versus male.
†P<0.0001.
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HRSA Ryan White HIV/AIDS Program:
Optimizing HIV Care for People Aging With HIV

https://hab.hrsa.gov/sites/default/files/hab/clinical-quality-management/aging-guide-new-elements.pdf. 
https://hab.hrsa.gov/sites/default/files/hab/clinical-quality-management/aging-guide-best-team.pdf. 

HRSA: Health Resources and Services Administration.

Putting Together the Best Health Care Team

• Will vary among health care settings

• With appropriate training, HIV providers (physicians, 
nurse practitioners, physician assistants) can assess 
for geriatric conditions and integrate geriatric 
principles into HIV care

• Geriatricians may be consulted for specific issues 
related to aging (eg, functional status or cognitive 
impairment)

– Telehealth or telemedicine may help fill the gaps of 
specialty services

• Training of other members of the health care team to 
perform comprehensive age-appropriate care

Incorporating New Elements of Care

• Establish patient-centered goals

– Address medical problems, cognitive/functional abilities, 
psychiatric disorders, and social circumstances 

• Screening tools 

– Functional assessment; frailty, gait, and falls assessment; 
cognitive assessment (general and HIV specific); and 
depression Assessment

• Social challenges

– Isolation, disclosure of medical information, food and 
housing insecurity, financial management and 
management of health care benefits, traumatic life events
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Clinical Focus on What Impacts the Ability of Older Persons 
With HIV to Function

• Recognizing and addressing the added 
stigma of aging

• Adopting a geriatric approach (5 Ms)

– Mind

– Mobility

– Medications

– Multi-complexity

– Matters the most to me

– The 6th M?: modifiable

• Implementing geriatric assessment

• Attending to symptom burden

Comprehensive Geriatric Assessment

• Functional status

• Comorbidities

• Cognition

• Nutrition

• Polypharmacy

• Social support and mental status

Erlandson KM, et al. Infect Dis Clin N Am. 2019;33:769-786.
Guaraldi G, et al. Curr HIV/AIDS Rep. 2019;16:475-481.
del Carmen T, et al. Curr Treat Options Infect Dis. 2019;11,388-400.
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Program Overview

• Living longer with HIV

• Patient profiles

– Newly diagnosed with HIV
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New HIV Diagnosis in a Woman Naïve to ART

Presents with continued weight loss (10 lbs) over    
2 years and dysphagia–HIV-test result is positive

• Transmission source unknown (1st time tested for HIV)

– No male partners for past 5 years (maybe someone of 
concern 10 years ago) as well as no drug use, blood 
transfusions, or suspicious travel destinations

• Examination

– Thin (body weight: 110 kg)

– Hearing loss

– Oral candidiasis (fluconazole prescribed)

Mrs KS: 81 years of age

Backstory

• Immigrated (Denmark) 60 years ago, 
widowed for 22 years

– Lives alone

– Pension (prior work in sales)

• Medical history

– Hysterectomy for fibroids

– Colon cancer surgery and chemotherapy 

• Medications

– Conjugated estrogens, levothyroxine
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New HIV Diagnosis in a Woman Naïve to ART

Presents with continued weight loss (10 lbs) over          
2 years and dysphagia–HIV-test result is positive

• HIV status

– HIV RNA: 289K copies/mL 

– CD4: 39 cells/mm3

– HIV genotype: wild type

– HLA B*5701 negative

• Additional considerations

– Non-immune to HBV

– Albumin (3.4 g/dL), hemoglobin (11.8 g/dL), normal LFTs

– Hepatic hemangiomas (stable)

– Liver cysts (segments 3 and 7)

Mrs KS: 81 years of age

Backstory

• Immigrated (Denmark) 60 years ago, 
widowed for 22 years, lives alone

• Medical history

– Hysterectomy for fibroids

– Colon cancer surgery and chemotherapy 

• Medications

– Conjugated estrogens, levothyroxine

• HIV transmission source unknown

• Examination

– Thin (body weight: 110 kg), hearing loss, and 
oral candidiasis 
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Recommended Adult Immunization Schedule by Age Group: 
United States (2021)

CDC. https://www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-schedule.pdf. February 11, 2021. 

Recommended vaccination for adults 
who meet age requirement, lack 
documentation of vaccination, or lack 
evidence of past infection

Recommended vaccination for adults 
with an additional risk factor or another 
indication

Recommended vaccination based on 
shared clinical decision-making

No recommendation/Not applicable
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HIV Screening and Diagnosis in the Older Patient

• Many older persons who engage in risk 
behaviors associated with HIV acquisition see 
themselves or are perceived by providers as at 
low risk of infection

– Less likely to be tested for HIV infection (versus 
younger persons)

• Persons ≥55 years of age were more likely to 
have AIDS at time of HIV diagnosis versus 
younger ages

– Tend to have lower CD4 cell counts and steeper 
CD4 cell decline over the years

• Persons >50 years of age who present with 
severe illness, HIV and AIDS-related OIs need 
to be considered in the differential diagnosis

CDC. HIV Surveillance Supplemental Report. 2018. http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html. Published December 2019.
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CDC: Estimated Time Interval Between HIV Infection and 
Diagnosis in the United States (2014-2018)

• CDC National HIV Surveillance System (n=195,052)

– Persons ≥13 years of age at time of HIV diagnosis

– Stratified by age, race/ethnicity, sex and transmission 
category, and region

• Outcomes

– HIV infection: CD4-depletion model

– HIV diagnosis: as reported to the CDC

• From 2014 to 2018, the infection-to-diagnosis time 
interval decreased from 43 to 39 months

– Estimated annual percentage change: -2.0% (P<0.001)

• In 2018, there were longer delays in Hispanics, blacks, 
adults >44 years of age, and males (MSM or 
heterosexual contact) (P<0.05 for all)

Crepaz N, et al. J Int AIDS Soc. 2020;23(suppl 4):36-37. Abstract OAC0206.

Infection-to-Diagnosis Interval
(Median Months)

2014 2018

Overall 43 39

Age group (years) 

13 to 24 31 32

25 to 34 34 33

35 to 44 54 43

45 to 54 58 56

≥55 69 58
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CDC: Estimated Time Interval Between HIV Diagnosis and
First Viral Suppression in the United States (2012-2017)

• CDC National HIV Surveillance System (n=138,759)

– Persons ≥13 years of age at time of HIV diagnosis

– Stratified by first CD4 count (≥500, 200-499, <200 cells/μL)

• Outcomes

– HIV diagnosis-to-first viral suppression (HIV RNA <200 
copies/mL) reported to the National HIV Surveillance System 

• From 2012 to 2017, the HIV diagnosis-to-first viral 
suppression time interval decreased from 9 to 5 months

– Estimated annual percentage change: 12.3% (P<0.001)

– Shorter intervals among those with CD4 ≥500 cells/μL

– Longer intervals among persons not linked to care within 3 
months of diagnosis

Crepaz N, et al. J Int AIDS Soc. 2020;85:46-50.

HIV Diagnosis-to-Viral Suppression 
Interval (Median Months)

2012 2017

Overall 9 5*

CD4 group (cells/μL) 

≥500 9 4*

200-499 7 4*

<200 6 4*

Age (years)

25-34 10 5*

35-44 8 5*

45-55 8 5*

≥55 7 5*
*P<0.001 versus 2012.
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New HIV Diagnosis in a Woman Naïve to ART:
ART Considerations in Older Persons With HIV 

• Regimens with TDF, boosted PI, or both are associated with a significantly greater loss of BMD than 
regimens containing other NRTIs (TAF, ABC) and INSTIs

• ABC, NRTI-sparing regimens, and TAF may be considered as alternatives to the use of TDF in older 
individuals who may be at risk of osteopenia or osteoporosis

– Use of ABC should be balanced with potentially increasing risk of CVD

• Patients with initial CD4 <200 copies/mm3

– Avoid rilpivirine-based ART and darunavir/r + rilpivirine (DHHS)

– Perhaps avoid dolutegravir/3TC (IAS-USA)

• Potential for drug interactions with hormone replacement therapy or other medications 
(https://www.hep-druginteractions.org)  

DHHS. http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Revision December 18, 2019.
Saag MS, et al. JAMA. 2020;324:1651-1669.
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New HIV Diagnosis in a Woman Naïve to ART

Patient returns after initiating ART (bictegravir/F/TAF) 
and trimethoprim and sulfamethoxazole)

• HIV status

– HIV RNA: 65K copies/mL 

– CD4 increased to 243 cells/mm3

• Dysphagia and oral candidiasis resolved

Should we do anything more about her osteopenia?

Follow-up visit at 3 months

Backstory

• Immigrated (Denmark) 60 years ago, 
widowed for 22 years, lives alone

• Medical history

– Hysterectomy for fibroids

– Colon cancer surgery and chemotherapy 

• Medications

– Conjugated estrogens, levothyroxine

• HIV transmission source unknown

• Examination

– Thin (body weight: 110 kg), hearing loss, and 
oral candidiasis 
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HOPS Cohort:
Incident Fracture and Mortality Among Persons With HIV

• Prospective, observational cohort (2000-2017)

– Association between incident fracture and mortality 
(n=6853)

– Assessment of mortality rates overall and among 
persons with fractures (n=506)

• Baseline characteristics of total population

– Median age (40 years), male (78%), 
white/black/Hispanic (49%/35%/13%)

– Current/past smoker (54%), no alcohol use/<7 
drinks/week (50%/39%)

• Incident fracture was independently 
associated with a 45% increase in all-cause 
mortality (HR: 1.45) 

Battalora L, et al. 26th CROI. Seattle, 2019. Abstract 30.

Mortality Among Persons With Fractures

Adjusted 
Rates

Age
(years)

CD4
(cells/mm3)

Mortality rate
(per 100 person-years)

2000-2004
2005-2008
2009-2012
2013-2017

8.46
2.97
2.25
1.90

42
45
48
51

362
453
506
518

Factors independently
associated with mortality
(adjusted hazard ratio)

Chronic renal disease
HCV coinfection
Non-AIDS cancer

2.85 (1.75-4.65) P<0.001
2.73 (1.67-4.44) P<0.001
2.13 (1.21-3.73) P=0.009
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VA Cohort:
Fractures in Persons With HIV

• Retrospective cohort study (2000-2016)

– Claims data

– Virally suppressed persons with HIV (n=26,526) 
and matched controls without HIV (n=53,052)

– First primary outcome: earliest incidence of hip, 
wrist, or vertebral fractures

• Greater rate of fractures and hip fractures in 
the HIV cohort versus controls (P<0.0001)

Sutton SS, et al. Curr Med Res Opin. 2019;35:117-125.

Controls were exactly matched on race, sex, month/year of birth.

Fracture Outcomes

With HIV
(n=26,526)

Without HIV
(n=53,052)

Fractures (%)
Total
Hip
Vertebral
Wrist

4*
1*
<1
2

2
<1
<1
<1

Relative risk of fracture

HIV versus non-HIV controls
Prior fracture
BMI underweight
Drug/alcohol abuse

1.4 (1.2-1.6)
8.5 (6.8-10.7)
2.7 (1.9-3.8)
1.5 (1.3-1.7)

*P<0.0001.
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Conditions Relevant to Persons With HIV:
Osteoporosis and Fractures

Additional Conditions Relevant to Persons With HIV

Hypogonadal states Early menopause, low testosterone (men), premenopausal oligomenorrhea

Other endocrine disorders Adrenal insufficiency

Gastrointestinal diseases Malabsorption

Hematologic disorders Hemophilia, sickle cell disease

Pulmonary disease Emphysema

Lifestyle choices Alcohol (>3 drinks/day), dietary calcium deficiency, methadone/opiates, physical
inactivity, tobacco use

Miscellaneous Chronic metabolic acidosis, chronic infection, chronic kidney disease, depression,
vitamin D deficiency

Medications Glitazones, antiretrovirals, glucocorticoids, excess thyroxine, proton pump inhibitors

McComsey GA, et al. Clin Infect Dis. 2010;51:937-946.
Hileman CO, et al. Curr Opin Endocrinol Diabetes Obes. 2015;22:446-451. 
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Considerations for Initial ART:
Presence of Osteoporosis

Consideration(s) Rationale

Osteoporosis Avoid TDF

Use ABC or TAF*
• ABC may be used if  HLA-B*5701 

negative
• If HIV RNA >100K copies/mL, do not 

use ABC/3TC + EFV or ATV

TDF is associated with decreases in BMD along 
with renal tubulopathy, urine phosphate wasting 
and resultant osteomalacia

TAF and ABC are associated with smaller 
declines in BMD than TDF

*Only for patients with creatinine clearance >30 mL/min.

DHHS. http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Revision December 18, 2019.
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Study 1489: Spine and Hip BMD With Bictegravir/F/TAF in 
Treatment-Naive Patients ≥50 Years of Age

Subanalysis of treatment-naïve patients ≥50 years of age participating in a phase 3 study (median age 55 years; male 81%; eGFR 99-102 mL/min).
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Mills A, et al. CROI 2020. Boston, MA. Abstract 477.
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BESTT: Outcomes at Week 48 Following Switch to 
Dolutegravir/ABC/3TC

• Open-label, phase 4 study

– Women ≥40 years with HIV RNA <50 copies/mL on    
NNRTI + F/TDF (no resistance, HBV, or HCV)

– HLA-B5701 negative

• Randomized to continue NNRTI + F/TDF or switch to 
dolutegravir/ABC/3TC

• Week 48 results

– Modest, but statistically significant increase in mean hip 
(P=0.03) and lumbar spine (P=0.002) versus continuing 
NNRTI + F/TDF

– Mean increase in body weight (P<0.05) versus continuing 
NNRTI + F/TDF

– Greater proportion in the dolutegravir/ ABC/3TC arm had 
≥5% weight gain (36% versus 0%; P<0.001)

Ibrahim F, et al. HIV Med. 2021;22:83-91.

BESTT: Bone Evaluation in HIV-positive women who switch from Truvada/NNRTI to Triumeq.

Treatment Difference at Week 48
(Dolutegravir/ABC/3TC – NNRTI + F/TDF)

Mean
Difference

BMD (g/cm2)
Total hip
Neck of femur
Lumbar spine

+0.01 (P=0.03)
+0.02 (P=0.09)
+0.03 (P=0.002)

Weight (kg) +1.8 (P<0.05)

BMI (kg/m2) +1.50 (P=0.5)
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An Approach to Bone Disorders in Persons With HIV

• Assess risk factors

– Age

– Sex

– Weight/height

– History of fractures

– Secondary causes

• Lifestyle advice

– Smoking cessation

– Vitamin D and calcium intake

– Weight-bearing exercise

– Sun exposure

Adapted from Dolin R, et al. Bone Disorders, 3rd ed. Livingstone C, ed. Elsevier, 2008.
McComsey GA, et al. Clin Infect Dis. 2010;51:937-946.
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Women’s Interagency HIV Study:
Frailty as a Predictor of Falls in Women With HIV

• Prospective observational study in women

– With HIV (n=729; median age 42 years)

– Without HIV (n=328 median age 39 years)

– Frailty measured in 2005 (88% had frailty score 0-2) and 
self-reported falls 10 years later

• HIV status was not associated with falls

• Frailty independently predicted multiple falls            
(aOR 1.84; P=0.01)

• Frailty components as significant predictors

– Single falls: unintentional weight loss (aOR 2.31; P=0.005)

– Multiple falls: unintentional weight loss (aOR 2.25; 
P=0.003), exhaustion (aOR 1.66; P=0.02)

Sharma A, et al. Antivir Ther. 2019;33:455-463.

Frailty criteria: slow gait, low grip strength, exhaustion, low physical activity, weight loss.
Frail: ≥3 criteria; pre-frail: 1-2 criteria; robust: 0 criteria.
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Program Overview

• Living longer with HIV

• Patient profiles

– ART-experienced with existing comorbidities
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ART-Experienced MSM With Existing Comorbidities

Presents with shortness of breath (especially when 
climbing up stairs), anxiety, insomnia, and 
peripheral edema (bilateral)

• Current HIV status (elvitegravir/c/F/TAF for 3 years)

– HIV RNA: <50 copies/mL

– CD4: 750 cells/mm3

• Examination

– New atrial fibrillation detected

– Diagnosed with congestive heart failure

• Ejection fraction: 35% to 40%

– Angiogram: 40% to 50% blockage of the left anterior 
descending coronary artery

Mr MO: 62 years of age

Backstory

• Retired French teacher, has been in stable 
relationship for 18 years

• Diagnosed with HIV 30 years ago

– Weight loss, diarrhea, skin rashes

– CD4: 131 cells/mm3

• ART history

– ZDV monotherapy, nevirapine/ABC/3TC

– Nelfinavir + ABC/3TC (developed diarrhea), 
lopinavir/r + ABC/3TC (diarrhea continual 
problem, dyslipidemia), atazanavir/r + ABC/3TC 
(statin added, testosterone replacement started)

– Elvitegravir/c/F/TDF, elvitegravir/c/F/TAF
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AHA:
2020 Heart Disease and Stroke Statistics and HIV 

• Cigarette smoking and other traditional coronary heart disease risk factors

– Might have a synergistic interaction in persons with HIV infection

• PLWH are more likely to experience CVD before 60 years of age than persons without HIV

• Cumulative lifetime risk of CVD in PLWH (65% for males, 44% for females) is higher than in the 
general population

– Similar to that of people living with diabetes mellitus (67% for males, 57% for females)

Virani SS, et al. Circulation. 2020;141:e139-e596.
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Atherosclerotic Cardiovascular Outcomes Among
US Adults With HIV in the Current Era

• Retrospective cohort study of beneficiaries of the MarketScan 
database  (2011-2016)

– With HIV (n=82,426) and matched controls without HIV (n=329,704)

– ART (96%): NRTI (50%), NNRTI (44%), PI (25%), other (22%) 

• Baseline characteristics

– Similar between groups: age >45 years (57%); history of diabetes 
(8%), CHD (3%), stroke (<1%), heart failure (<1%)

– More common among those with HIV: history of chronic kidney or 
liver disease, cardiologist care, prior hospitalization for any reason, 
depression, tobacco use, polypharmacy, use of antihypertensive 
medications

• People with HIV had a higher risk for atherosclerotic CVD 
events versus those without HIV

– Higher risk among those with HIV was present for those taking and 
not taking a statin

Rosenson RS, et al. J Am Heart Assoc. 2020;9(1):e013744.
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Beneficiaries include commercial or Medicare health insurance.
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NA-ACCORD Cohort:
Impact of Traditional Risk Factors on MI in Adults With HIV

Althoff KN, et al. Lancet HIV. 2019;6:e93-e104.

Adjusted PAFs for MI
(29,515 adults with HIV followed for a median of 3.5 years)
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NA-ACCORD: First Occurrence of Hypertension, Diabetes, and 
Chronic Kidney Disease in Persons With HIV on ART
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Cohort: >50K persons with HIV on ART with >250K person-years of follow-up (median follow-up: 4.7 years).
Overall rates of first occurrence (per 100 person-years): hypertension (2.6), diabetes mellitus (1.2), chronic kidney disease (0.6).

Wong C, et al. Clin Infect Dis. 2017;64:459-467.
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Partners HIV and Kaiser Permanente Northern California:
Cardiovascular Risk Estimation in Persons With HIV

• Patients with HIV who received care from    
2000 to 2020 (n=10,123)

– Age 30 to 70 years

– No history of coronary heart disease or stroke

– Follow-up truncated at 1.5 years

• CVD 5-year risk scores

– ACC/AHA ASCVD risk estimator (MI, stroke or 
coronary death)

– Framingham

• Hard coronary heart disease (MI or death)

• Global cardiovascular heart disease (MI, stroke or 
coronary death)

Triant VA, et al. J Int AIDS Soc. 2020;23(suppl 4). Abstract PEB0187.

HIV Partners
(n=2185)

KPNC
(n=7938)

Age (years) 44 46

Male (%) 76 90

White/black/Hispanic (%) 51/27/13 52/15/19

Cohort entry year (median) 2006 2010

On ART (%) 79 82

HIV RNA <400 copies/mL (%) 48 74

CD4 (cells/μL) 437 509

Smoking (%) 44 21

Diabetes (%) 8 6

Hypertensive medication (%) 28 27

Baseline Characteristics



47

Partners HIV and Kaiser Permanente Northern California:
Cardiovascular Risk Estimation in Persons With HIV

• Established CVD risk prediction 
scores did not provide good fit for 
persons living with HIV

• Calibration differed by sex, more 
pronounced underestimation of 
risk among women

• Discrimination differed by cohort 
and was suboptimal for men and 
women in Partners (c-statistic: 
0.65-0.69) and moderate for men 
KPNC (c-statistic: 0.72-0.82)

• Results underscore the need for 
both HIV-specific and sex-
specific risk scores

Triant VA, et al. J Int AIDS Soc. 2020;23(suppl 4). Abstract PEB0187.
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Multicenter AIDS Cohort Study: Testosterone Therapy and 
Subclinical Atherosclerosis Progression

• Prospective cohort of MSM with HIV           
(n=300; 2010-2017)

– Age 40 to 70 years of age

– Follow-up: 4.5 years

• Testosterone exposure

– Ongoing users (15%), new users (7%), former 
users (8%), never users

• New testosterone users had 2x risk of coronary 
artery calcium and plaque progression versus 
former users

• Attention to CVD risk factors and risk reduction 
strategies would be prudent among men on or 
considering testosterone therapy

Adjusted
Relative Risk

Coronary artery calcium progression
(reference: former users) 

Ongoing users
New users
Never users

1.99
2.37
1.7

Noncalcified plaque progression
(reference: former users) 

Ongoing users
New users
Never users

1.52
2.16
1.67

Haberlen SA, et al. CROI 2020. Boston, MA. Abstract 642.
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ART-Experienced MSM With Existing Comorbidities

What would action would you recommend for the 
patient’s ART regimen given the cardiovascular 
comorbidities?

• Continue elvitegravir/c/F/TAF

• Switch to bictegravir/F/TAF

• Switch to dolutegravir + F/TAF

• Switch to dolutegravir/3TC

Mr MO: 62 years of age

Backstory

• Retired French teacher

• Diagnosed with HIV 30 years ago

• ART history

– ZDV monotherapy, nevirapine/ABC/3TC, 
nelfinavir + ABC/3TC, lopinavir/r + ABC/3TC, 
atazanavir/r + ABC/3TC, elvitegravir/c/F/TDF, 
elvitegravir/c/F/TAF

• Current medications

– Sacubitril/valsartan

– Spironolactone

– Digoxin, apixaban, furosemide, metoprolol, 
aspirin
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ART-Experienced MSM With Existing Comorbidities:
Potential Pharmacokinetic DDIs

Elvitegravir/c/F/TAF Bictegravir/F/TAF Dolutegravir + F/TAF Dolutegravir/3TC

Sacubitril/valsartan    
Digoxin    
Furosemide    

Spironolactone    
Apixaban x   
Metoprolol   

Testosterone    
Valacyclovir    

No clinically significant interaction expected Potential weak interaction Do not coadministerPotential interaction

HIV Drug Interactions. https://www.hiv-druginteractions.org/. 



52

Considerations for Initial ART:
Presence of High Cardiac Risk

Consideration(s) Rationale

High cardiac risk Bictegravir, doravirine, dolutegravir-, raltegravir-
or rilpivirine-based regimens may be considered

Consider avoiding ABC and lopinavir/r-
based regimens

If a boosted PI is the desired option, an 
atazanavir-based regimen may have
advantages over a darunavir-based regimen

More favorable lipid profiles than other regimens,
although evidence on whether this improves
cardiovascular outcomes is lacking

Increased cardiovascular risk with abacavir has
been observed in some studies

Observational cohort study reported an association
between some PIs (darunavir, indinavir,
fosamprenavir, and lopinavir/r) and an increased
risk of CV events; this has not been seen with
atazanavir. Further study is needed

DHHS. http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Revision December 18, 2019.
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NA-ACCORD Cohort: Impact of Traditional Risk Factors on
End-Stage Renal Disease in Adults With HIV

Adjusted PAFs for End-Stage Renal Disease
(35,620 adults with HIV infection followed for a median of 3.1 years)
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Althoff KN, et al. Lancet HIV. 2019;6:e93-e104.
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EuroSIDA: Age and Chronic Kidney Disease Among Persons 
With HIV on ART (2014)

• Cross-sectional analysis of a prospective cohort 
(2014; n=12,882)

– Chronic kidney disease (ie, eGFR <60 mL/min       
2 measurements >3 months apart): 7%

– Other comorbidities: dyslipidemia (69%), 
hypertension (60%), diabetes (6%), CVD (5%)

• Prevalence of chronic kidney disease increased 
by age group

– ≥60 versus ≤60 years: 16% versus 1% to 7%

• D:A:D 5-year risk for chronic kidney disease 
increased with increasing age

Pelchen-Matthews A, et al. AIDS. 2018;32:2405-2416.
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Considerations for Initial ART:
Presence of Chronic Kidney Disease

Consideration(s) Rationale

Chronic kidney disease
(eGFR <60 mL/min)

In general, avoid TDF
ABC may be used if HLA-B*5701 negative 

If HIV RNA >100K copies/mL, do not use
ABC/3TC + efavirenz or atazanavir/r

TAF may be used if CrCl >30 mL/min or if patient
is on chronic hemodialysis

Consider avoiding atazanavir

Other options when abacavir or tenofovir AF can 
not be used:

• Dolutegravir/3TC
• Darunavir/r + 3TC
• Darunavir/r + raltegravir (if CD4 >200 

cells/mm3 and HIV RNA <100K copies/mL)

TDF has been associated with proximal renal tubulopathy
Higher rates of renal dysfunction with TDF + RTV-containing
regimens. An adjusted dose of TDF can be used in patients with
ESRD or in those who are on hemodialysis

TAF has less impact on renal function and lower rates of
proteinuria than TDF

Atazanavir has been associated with chronic kidney disease in
some observational studies

Dolutegravir/3TC if HIV RNA >500K copies/mL and no HBV
ABC has not been associated with renal dysfunction

DHHS. http://aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. Revision December 18, 2019.
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Studies 1489 and 1490: Changes in eGFR With
Bictegravir/F/TAF in Patients ≥50 Years of Age

• Changes in eGFR

– Consistent with those <50 years of age

– Similar among treatment arms

– Consistent with inhibition of tubular creatinine secretion 
(organic cation transporter-2) by bictegravir and 
dolutegravir 

• Changes in renal biomarkers were compatible 
between arms

• Discontinuations due to renal adverse events

– None with bictegravir/F/TAF or dolutegravir + F/TAF

– Dolutegravir/ABC/3TC (n=1)

• No reported cases of proximal renal tubulopathy in 
these 2 phase 3 studies

Subanalysis of treatment-naïve patients ≥50 years of age participating in a 2 phase 3 studies (median age 55 years; male 82%; baseline eGFR 99-104 mL/min).
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Program Overview

• Living longer with HIV

• Patient profiles

– ART-experienced on long-term suppressive ART
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ART-Experienced MSM With An Undetectable Viral Load for 
Over 20 Years

Presents with functional and cognitive decline

• Current complaints

– Fatigue (for years), increasing memory loss, lightheaded 
and balance issues with frequent falls

– Decreased participation in activities of daily living and 
social encounters

• Relies on partner for cooking and cleaning, needs help using the 
subway, gave up fitness membership

– Pill bottles “everywhere”

• Current HIV status (darunavir/r + F/TDF)

– HIV RNA: <50 copies/mL

– CD4: 475 cells/mm3

Mr LF: 71 years of age

Backstory

• Retired advertising executive, living with 
current partner of 20 years

– Has outlived several partners

• Diagnosed with HIV 30 years ago

– CD4: 163 cells/mm3

• ART and HIV status history

– Participated in many of the early ART 
studies

– HIV RNA undetectable for 21 years

– CD4 range: 400 to 500 cells/mm3 for   
many years 
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ART-Experienced MSM With An Undetectable Viral Load for 
Over 20 Years

Montreal Cognitive Assessment for HIV: 16/30

• Is Mr LF typical of persons aging with HIV?

• What maybe the reasons for his functional and 
cognitive decline?

– What would you recommend? 

Mr LF: 71 years of age

Backstory

• Retired advertising executive, living with 
current partner of 20 years

• Diagnosed with HIV 30 years ago

• Decreased functional/cognitive decline

• HIV status (darunavir/r + F/TDF)

– HIV RNA: <50 copies/mL

– CD4: 475 cells/mm3
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Categories of HIV-Associated Neurocognitive Disorder

Neurocognitive Status* Functional Status†

Asymptomatic neurocognitive 
impairment

1 SD below mean in
2 cognitive domains

No impairment in
activities of daily living

Mild neurocognitive disorder 1 SD below mean in
2 cognitive domains

Impairment in
activities of daily living

HIV-associated dementia 2 SD below mean in
2 cognitive domains

Notable impairment in
activities of daily living

Makinson A, et al. Clin Infect Dis. 2019;70:641-648.
Clifford DB, et al. Lancet Infect Dis. 2013;13:976-986.

*Neurocognitive testing should include assessment of at least  5 domains, including attention-information processing, language, abstraction-executive, complex perceptual motor
skills, memory (including learning and recall), simple motor skills, or sensory perceptual skills. Appropriate norms must be available to establish the number of domains in which
performance is below 1 standard deviation.

†Functional status is typically assessed by self-reporting but might be corroborated by a collateral source. No agreed measures exist for HIV-associated neurocognitive disorder
criteria. Of note, for diagnosis of HIV-associated neurocognitive disorder, other causes of dementia must be ruled out and potential confounding effects of substance use or
psychiatric illness should be considered.
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Montreal Cognitive Assessment (MoCA) for HIV-Associated 
Neurocognitive Disorders

• Validated in the setting of mild cognitive 
impairment

• Sensitivity for detecting MCI: 90% (versus 18% 
for other leading cognitive screening tools)

• Suggested scoring ranges to grade severity

– <10: severe cognitive impairment

– 10-17: moderate cognitive impairment

– 18-25: mild cognitive impairment 

– ≥26: normal

• Short-term memory

• Visuospatial abilities

• Executive functions

• Attention, concentration and 
working memory

• Language

• Orientation to time and place

https://www.mocatest.org/the-moca-test/. 
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Aging With HIV:
Phenotypes

Phenotype Definition Patient

Disability Dependency or difficulty in carrying out activities essential to independent living

Frailty Physiologic state of increased vulnerability to stressors

Comorbid aging Concurrent presence of ≥2 medically diagnosed diseases in the same person

Cognitive aging Continuum of cognitive decline across domains of information processing speed,
episodic and working memory, attention, abstraction/executive function, motor
function, visuospatial function, and language

Premature or
accelerated aging 

Conditions associated with aging process that occur at an earlier age or may involve
high life stressor burden, lack of social support, and/or maladaptive coping strategies

Successful aging Characterized by subjective well-being and satisfaction with life, associated with
resilience and other positive traits

Stoff DM, et al. Curr HIV/AIDS Rep. 2017;14:184-199.
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AGEhIV Cohort Study:
Impact of Frailty on Mortality and Morbidity

• Longitudinal cohort study in Amsterdam

– Persons with HIV (n=598)

• Duration of HIV (12 years), on ART (96% for cumulative 10 years), 
CD4 (565 cells/mm3), history of AIDS (32%)

– Persons without HIV (n=550)

– 4 biennial study visits (2010-2018)

• Frailty

– More prevalent among middle-aged PLWH

– Strong impact on risk of incident comorbidity (OR: 1.9; 
P=0.02) and mortality (HR: 4.6; P=0.002), independent of 
HIV status

• Once identified as being frail, sustained physical activity 
may improve the frailty score among elderly persons

Verheij E, et al. J Infect Dis. 2020;222:919-928.

Frailty criteria: slow gait, low grip strength, exhaustion, low physical activity, weight loss.
Frail: ≥3 criteria.
Pre-frail: 1-2 criteria.
Robust: 0 criteria.

Frailty and Risk for Mortality
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Frailty and Neurocognitive Function in PLWH

• Both HIV disease and frailty syndrome are risk factors for neurocognitive impairment

• Pre-frail PLWH (especially those who are stably pre-frail) are vulnerable to global neurocognitive 
decline and decline in the specific cognitive domains of processing speed, motor skills, and possibly 
delayed recall

• Interventions to reduce and prevent frailty syndromes among PLWH could help improve and 
maintain optimal neurocognitive function in this at-risk population (validated efficacy is unknown)

– Group physical activity component seem to be the most effective in reducing frailty among community-
dwelling older adults

– Improving positive psychosocial factors may be another viable frailty prevention method among PLWH

• Understanding biopsychosocial risk factors associated with frailty and neurocognitive decline among 
PLWH are needed in order to develop appropriate and effective interventions

Paolillo EW, et al. J Neurovirol. 2020;26:168-180.
Puts MT, et al. Age Ageing. 2017;46:383-392.
Montoya JL, et al. AIDS. 2019;33:931-939.
Rubtsova AA, et al. Behav Med. 2019;45:210-220.
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Exercise for Healthy Aging Study:
Physical Function Improvements With Exercise

• Prospective cohort study of adults (50 to 70 years of age) with and without HIV (2014-2017)

– Sedentary (<60 minutes of physical activity/week), BMI 20 to 40 kg/m2, PLWH on stable ART (HIV RNA undetectable)

• After 12 weeks of moderate-intensity exercise, participants were randomized to continue moderate-intensity or 
advance to high-intensity exercise for an additional 12 weeks (69 enrolled and 56 completed 24 weeks)

• Main results

– Both groups had significant improvements in all functional measures

– PLWH had significantly greater percentage improvements than controls on VO2 max (week 0-12), stair climb (week 13-
24), and time to complete a 400-m walk (week 13-24) (P<0.05)

– High-intensity participants gained significantly more strength than moderate-intensity in bench and leg press

• Conclusions

– Effects of exercise on physical function are not attenuated among PLWH

– Both moderate-intensity and high-intensity exercises resulted in significant improvements in physical function, endurance, 
and strength, and may delay the onset of disability and frailty

Erlandson KM, et al. AIDS. 2018;32:2317-2326.
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ART-Experienced MSM With An Undetectable Viral Load for 
Over 20 Years

Additional considerations

• No HIV-related complications

• Comorbidities

– Mixed lipodystrophy, dyslipidemia (atorvastatin)

– Chronic obstructive pulmonary disease (tiotropium bromide inhaler)

– Cataracts

– Benign prostatic hypertrophy (tamsulosin)

– Cognitive/functional (carbidopa-levodopa, citalopram) issues

• Current HIV status (darunavir/r + F/TDF)

– HIV RNA: <50 copies/mL

– CD4: 475 cells/mm3

Mr LF: 71 years of age

Backstory

• Retired advertising executive, living with 
current partner of 20 years

• Diagnosed with HIV 30 years ago

• Decreased functional/cognitive decline

• HIV status (darunavir/r + F/TDF)

– HIV RNA: <50 copies/mL

– CD4: 475 cells/mm3
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VACS Cohort:
Non-ART Polypharmacy and Adverse Health Outcomes

• Prospective analysis

– Persons with HIV (n=9473) and matched controls without 
HIV (n=39,812)

• ≥50 years of age (79%), similar distribution of common 
comorbidities and use of non-ART medications

• VACS index used to adjust for disease severity

• Percent increase in hospitalization risk

– >2 and ≥5 non-ARTs: 51% and 52%

• Percent increase in mortality risk                              
(>2 and ≥5 non-ARTs)

– With HIV: 20% and 43%

– Without HIV: 49% and 43%

• Both groups experienced increasing risk of 
hospitalization/mortality with non-ART polypharmacy 

Non-ART Polypharmacy Prevalence
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Polypharmacy Is Associated With Greater Odds of Falling in 
Persons With HIV

• Single-center cohort study (n=359)

– On stable ART (HIV RNA <48 copies/mL) and 
45-65 years of age

• Male (85%)

– ≥1 fall (n=109)  

• Fall risk increased with each

– Comorbidity

• Adjusted OR: 1.7 (P<0.001)

– Medication for comorbidity

• Adjusted OR: 1.4 (P<0.001)

• Surrogate markers for HIV infection were not 
predictive of falls

Adjusted Odds Ratio
(95% CI)

Antidepressants 3.5 (1.8-6.9)

Beta-blockers 3.4 (1.5-7.6)

Opiates 3.4 (1.4-8.1)

Sedatives/hypnotics 3.2 (1.7-6.1)

Antipsychotics 2.7 (1.2-5.8)

Anticonvulsants 2.3 (0.9-5.6)

Bladder/prostate 2.0 (0.8-5.0)

Benzodiazepines 1.9 (0.9-3.8)

Calcium channel blockers 1.9 (0.7-5.3)

Gabapentin/pregabalin 1.8 (0.8-4.0)

Vitamin D 1.5 (0.8-3.0)

Testosterone 1.1 (0.5-2.6)

Diabetes 0.8 (0.1-5.7)

Odds of Recurrent Falling
by Medication

Erlandson KM, et al. JAIDS. 2012:61:484-489.

Odds ratios adjusted for age, gender, CD4 cell count.
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Selected Top 10 Drug Classes to Avoid in Elderly PLWH

Drug class Potential Problems

1st generation antihistamine Risk of impaired cognition, delirium, falls, peripheral anticholinergic reactions

Tricyclic antidepressants Risk of impaired cognition, delirium, falls, peripheral anticholinergic reactions

Benzodiazepines Risk of falls, fractures, delirium, cognitive impairment, drug dependency

Atypical antipsychotics Anticholinergic adverse reactions, increased risk of stroke and mortality

Urologic spasmolytic agents Risk of impaired cognition, delirium, falls, peripheral anticholinergic reactions 

Stimulant laxatives Long-term use may cause bowel dysfunction

NSAIDs Risk of GI bleeding, renal failure, worsening of heart failure with long-term use

Digoxin Avoid doses higher than 0.125 mg/day

Long-acting sulfonylureas Can cause prolonged hypoglycemia

Cold medication Most contain antihistamines (see above), oral decongestants can increase blood pressure

Back D, et al. J Int AIDS Soc. 2020;23:e25449.
Courlet P, et al. Open Forum Infect Dis. 2019;6(12):ofz531. 
Marzolini C, et al. Expert Rev Clin Pharmacol. 2019;12:643-659.
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Considerations in the Management of Polypharmacy

• Medication reconciliation

• Review prescriptions

– Indications (stop unnecessary treatments)

– Dose (eg, adapt to liver/renal function)

– Duration of treatment

– Drug-drug and drug-disease interactions

– Inappropriate drugs

– Missing medication

– Be aware of prescription cascades (ie, medications prescribed due to adverse events of other medications)

• Prioritize medications according to risk and benefit for an individual patient

– Consider patient preferences

– Educate, educate, educate

Back D, et al. J Int AIDS Soc. 2020;23:e25449.
Courlet P, et al. Open Forum Infect Dis. 2019;6(12):ofz531. 
Marzolini C, et al. Expert Rev Clin Pharmacol. 2019;12:643-659.


