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Background

Aging Population in the HIV Epidemic

With the advent of potent antiretroviral therapies, the life expectancy of individuals with HIV has increased
dramatically, resulting in an HIV epidemic with an aging population. Life expectancy among persons with HIV
who receive antiretroviral treatment now approaches that of the general population (Figure 1).[1,2,3] The
shift of the HIV epidemic to increasingly involve older persons highlights several health care needs: (1)
medical care systems with the capacity to provide clinical services for a large cohort of older persons with
HIV, (2) active screening programs to detect HIV in older persons, and (3) implementation of strategies to
prevent forward transmission of HIV from older persons.

HIV and the Aging Process

The impact of HIV on aging is not entirely clear. With the benefit of antiretroviral therapy, most persons with
HIV live healthy and long lives, whereas others struggle with multiple comorbidities that negatively impact
their quality of life. Many comorbid medical conditions, such as cardiovascular disease, diabetes, renal
disease, and cancer, occur frequently in older persons with HIV.[4,5,6,7] These HIV-associated non-AIDS
conditions are likely the manifestation of an interplay of factors, including chronic inflammation, immune
senescence, microbial translocation, and changes in the gut microbiome, all of which may contribute to
accelerated aging and an increased overall burden of disease in the population with HIV.[8,9,10]

Complexity of Managing Older Persons with HIV

As the population of older persons with HIV in the United States increases, the evaluation and management of
comorbid conditions that often occur with aging takes on a larger role in HIV clinical care. Further, most
studies have shown that persons with chronic HIV experience elevated risk (and possibly earlier onset) of
medical comorbid conditions, including liver disease, cardiovascular disease, diabetes, non-AIDS
malignancies, kidney disease, osteoporosis, neurocognitive impairment, and frailty.[7,11,12,13,14] In one
analysis involving United States veterans with HIV, 53% of persons aged 50 to 59 years had at least one
comorbid medical disease, and this number increased to 66% in persons 60 years of age and older.[15] As a
result of comorbidities, many older persons with HIV take multiple non-antiretroviral medications. Thus, older
persons with HIV often require a particularly high intensity of medical care, as they generally have an
increased prevalence of comorbid medical conditions and often have polypharmacy.[16]
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Accelerated versus Accentuated Aging

Concept of Accelerated versus Accentuated Aging

Older persons with HIV clearly have a higher prevalence of noninfectious comorbidities than age-matched
persons without HIV, but it is unclear whether this results from HIV-related accelerated aging via pathways
common to the aging process or whether HIV serves as an additive factor for a wide range of conditions that
accentuate the aging process (Figure 2).[12] With accelerated aging, an age-related comorbid condition could
occur at an earlier age in persons with HIV compared to those without HIV. With accentuated aging, an age-
related comorbid condition could occur more commonly (at a higher rate) at all ages in persons with HIV
compared to those without HIV. In addition, it is possible that both accelerated and accentuated aging could
exist, whereby conditions could develop at both an earlier stage and at a higher rate.[12] Further, higher
prevalence rates of comorbid conditions, such as smoking, drug use, and viral hepatitis, in persons with HIV
may confound studies examining the impact of HIV on aging.[17,18]

Accelerated Aging in Persons with HIV

The concept that HIV causes premature or accelerated aging is plausible, yet unproven. This concept
emerged from studies that show comorbid conditions affect persons with HIV at a younger age than persons
without HIV, even among those individuals with HIV who are taking antiretroviral therapy.[11,17,19]
Investigators have observed that adults with HIV have immune profiles that mimic those found in older adults
who do not have HIV, leading to the hypothesis that HIV-related immune dysfunction and inflammation are
responsible for early aging of the immune system (immunosenescence).[8,11,20] In a study of biomarkers of
innate immunity in persons with HIV (with and without detectable HIV RNA levels) and persons without HIV,
the individuals with HIV who had detectable HIV RNA levels showed levels of age-related monocyte activation
biomarkers that were comparable to persons without HIV who were 12 years older.[21] This effect was less
pronounced in the subset of persons with HIV who had undetectable HIV RNA levels—their markers
corresponded to those seen in controls without HIV who were 4 years older.[21]

Accentuated Aging in Persons with HIV

In contrast to the accelerated aging paradigm, where comorbid conditions develop at an earlier age, the
accentuated aging hypothesis postulates that the risk of comorbidities in adults with HIV is elevated at every
age relative to those adults without HIV.[4,12] Results from a nested study in the Veterans Aging Cohort
Study (VACS) confirmed that adults with HIV are at increased risk for myocardial infarction, end-stage renal
disease, and non-AIDS-defining malignancies, but these outcomes occur at similar ages in adults with or
without HIV; in this study as in others, traditional risk factors (smoking, dyslipidemia, oncogenic viral
infections, male sex, Black race, low socioeconomic status, high blood pressure) conferred a similar or greater
magnitude of risk for aging-associated diseases than did HIV.[4] Thus, a paradigm of “accentuated aging” is
emerging, whereby it is believed the risk of comorbidities is higher at every age relative to the risk in adults
without HIV.[4] It will be important to follow additional studies that evaluate accelerated (premature) versus
accentuated aging, as findings may have implications for screening and other disease prevention strategies.
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Epidemiology of HIV in Older Persons

Age of Persons Living with Diagnosed HIV

The Centers for Disease Control and Prevention (CDC) reports on the number of persons diagnosed with HIV
in the United States, which includes all persons who have been diagnosed with HIV and are still living,
regardless of when the diagnosis of HIV was made.[22] At year-end 2021, there were 1,072,267 persons
diagnosed with HIV in the United States. Among those diagnosed with HIV, 53.3% were 50 years of age and
older (Figure 3).[22] During the past 20 years, there has been a gradually increasing aging population of
persons with HIV in the United States, which clearly reflects that people on suppressive antiretroviral therapy
are surviving much longer and are not dying from AIDS-related complications.

Age of Persons with New HIV Diagnoses

The CDC also reports on the number of new HIV diagnoses each year and this reflects individuals with a new
positive HIV test during the year, but the individual may have acquired HIV long before the diagnosis of HIV
was made. Of the 35,769 adults and adolescents newly diagnosed with HIV diagnoses during 2021, persons
50 years of age and older accounted for 16.3% of these new diagnoses (Figure 4).[22] In addition, the new
HIV diagnoses rate (persons diagnosed with HIV per 100,000 population) was lower in persons 50 years of age
than in younger age groups.[22]

Relationship Between Age and HIV Stage at Time of HIV Diagnosis

In 2021, among persons 55 years of age or older newly diagnosed with HIV, 34.1% had stage 3 HIV infection
(AIDS) at the time of diagnosis (based on a CD4 count less than 200 cells/mm3, a CD4 percentage less than
14%, or an AIDS-defining clinical condition); this proportion of older individuals with AIDS at diagnosis was
much higher than with newly diagnosed younger adults (Figure 5).[23] These data, which show that older
persons with HIV are diagnosed with a lower CD4 cell count, have major importance when considering the
relatively attenuated CD4 cell reconstitution with antiretroviral therapy in older adults, particularly those with
advanced immunosuppression.[24,25]
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Screening and Detection of HIV in Older Adults

HIV Screening Guidelines

The Centers for Disease Control and Prevention (CDC) recommends that all individuals ages 13 to 64 be
tested for HIV at least once and more often if there are ongoing risks for HIV acquisition.[26] The CDC
screening guidelines do not recommend routine HIV testing for persons 65 years of age and older, though
many individuals in the age group continue to be sexually active. Indeed, national surveys have shown high
rates of sexual activity in these older adults, but low rates of condom use due to a lack of need for pregnancy
prevention and a low perception of the risk of acquiring HIV and other sexually transmitted
infections.[27,28,29] Erectile dysfunction medications have enabled many older men to remain sexually
active when they might not otherwise. For older women, age-related changes that lead to vaginal dryness can
increase HIV acquisition risk.[30] Major barriers to HIV screening in the elderly include lack of knowledge
about HIV in this population and underestimation of HIV risk by medical providers who often assume their
elderly patients are not sexually active.[30]

Awareness of HIV Diagnosis

Available CDC surveillance data estimates that fewer than 10% of persons with HIV who are 55 years of age
or older have undiagnosed HIV; this low fraction of undiagnosed HIV contrasted with a much higher fraction of
undiagnosed HIV in younger age groups (Figure 6).[31]
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Antiretroviral Therapy in the Older Patient with HIV

Initiating Antiretroviral Therapy in Persons Older than Age 50

The Adult and Adolescent ARV Guidelines recommend initiating antiretroviral treatment in all persons with
HIV, including persons 50 years of age and older, regardless of the CD4 cell count.[27] There are multiple
reasons to justify starting antiretroviral therapy in all persons with HIV who are older than 50 years of age:

Older persons with HIV have a greater risk of developing non-AIDS complications than younger
persons with HIV.
Older persons with HIV often have a blunted immunologic response to antiretroviral therapy.
Chronic HIV may cause accelerated development of comorbid conditions that are common in older
persons.
Persons older than 50 years may have a significant risk of HIV transmission due to unfavorable
changes in mucosal surfaces and infrequent use of condoms (due to lack of concern for pregnancy).
Antiretroviral therapy substantially reduces AIDS-related and non-AIDS-related mortality in older
persons with HIV.[32,33,34,35]

Selection of Antiretroviral Regimens in Older Persons

The Adult and Adolescent ARV Guidelines recommend the same regimens for older adults with HIV as for
younger persons with HIV.[27,36] Unfortunately, most antiretroviral therapy trials have included only a small
proportion of persons older than 50 years, and there are no unique guidelines for initial regimens or
monitoring while on antiretroviral therapy for older adults with HIV. Since older persons have higher rates of
comorbid medical conditions, such as renal or liver disease, some experts have advocated closer monitoring
for antiretroviral therapy side effects, drug toxicity, and adverse interactions with other disease-related
medications.[27]Table 1. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV

Recommended Initial Regimens for Most People with HIV

Recommended regimens are those with demonstrated durable virologic efficacy, favorable tolerability and
toxicity profiles, and ease of use. Choice of antiretroviral therapy during pregnancy should be guided by
recommendations from the Perinatal Guidelines.
For people who do NOT have a history of long-acting cabotegravir use as HIV PrEP, the
following regimens are recommended:
INSTI + 2 NRTIs:

Bictegravir-tenofovir alafenamide-emtricitabine (AI)
Dolutegravir plus (tenofovir alafenamide or tenofovir DF)a plus (emtricitabine or
lamivudine) (AI)

INSTI + 1 NRTI

Dolutegravir-lamivudine (AI)—except for individuals with HIV RNA >500,000
copies/mL, HBV coinfection, or when antiretroviral therapy is to be started before the
results of HIV genotypic resistance testing for reverse transcriptase or HBV testing
are available

For people with HIV and a history of using long-acting cabotegravir as HIV PrEP, integrase
genotypic drug resistance testing should be done before the start of antiretroviral therapy. If
treatment is begun prior to the results of genotypic testing, the following regimen is
recommended:
Boosted PI + 2 NRTIs:
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Recommended regimens are those with demonstrated durable virologic efficacy, favorable tolerability and
toxicity profiles, and ease of use. Choice of antiretroviral therapy during pregnancy should be guided by
recommendations from the Perinatal Guidelines.

Darunavir (boosted with cobicistat or ritonavir) plus (tenofovir alafenamide or
tenofovir DF)a plus (emtricitabine or lamivudine)—pending the results of the
genotype test (AIII).

Abbreviations: INSTI = integrase strand transfer inhibitor; NRTI = nucleoside reverse
transcriptase inhibitor
aTenofovir alafenamide and tenofovir DF are two forms of tenofovir approved by the FDA.
Tenofovir alafenamide has fewer bone and kidney toxicities than tenofovir DF, whereas
tenofovir DF is associated with lower lipid levels. Safety, cost, and access are among the
factors to consider when choosing between these drugs.

Rating of Recommendations: A = Strong; B = Moderate; C = Weak
Rating of Evidence: I = Data from randomized controlled trials; II = Data from well-designed
nonrandomized trials, observational cohort studies with long-term clinical outcomes, relative
bioavailability/bioequivalence studies, or regimen comparisons from randomized switch
studies; III = Expert opinion
Source: 

Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral
Agents in Adults and Adolescents with HIV. Department of Health and Human Services. What to Start.
Initial Combination Antiretroviral Regimens for People With HIV. September 12, 2024. [HIV.gov]

Virologic Response to Antiretroviral Treatment in Older Persons

Older persons with HIV achieve equivalent or superior virologic responses to antiretroviral therapy when
compared with younger persons with HIV.[32,33,34] In a retrospective cohort study involving 5,000 adults
with HIV starting antiretroviral therapy, investigators reported higher rates of suppressed HIV RNA levels in
persons older than 50 years than in persons younger than 50 years, which was explained by better adherence
in the older patients.[35] These findings, however, were not replicated in the NA-ACCORD Study, possibly
because patients in this study, across all age groups, had good adherence.[24] In CDC surveillance data that
examined the HIV Care Continuum according to age group, persons in the older age groups had the highest
levels of HIV RNA suppression (Figure 7).[23]

Immunologic Recovery in Older Persons with HIV

Multiple studies have shown that older individuals have less robust CD4 count responses to antiretroviral
therapy than younger individuals.[24,25,34,35,37] The following summarizes data from several key studies
related to immunologic recovery in older persons with HIV after starting antiretroviral therapy.

European COHERE: Data from the large multicohort European COHERE study found poorer
immunological responses in older adults compared with younger adults during the first three years of
antiretroviral therapy.[38]
NA-ACCORD: The North American AIDS Cohort Collaboration on Research and Design (NA-ACCORD)
found that older adults were less likely than younger adults to have a CD4 increase of at least 100
cells/mm3 in the first two years of antiretroviral therapy.[24]
Euro SIDA: In the EuroSIDA cohort study, older adults had lower median CD4 cell increases, lower
maximum CD4 cell counts, and were less likely to achieve a CD4 increase of at least 100 cells/mm3 or
200 cells/mm3 compared with younger adults.[25]
ART Cohort Collaboration: In the ART Cohort Collaboration, investigators analyzed 13 cohort
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studies involving 12,574 persons with HIV who started combination antiretroviral therapy and found
that age 50 years and older was associated with an increased probability of clinical progression to
AIDS events or death.[39]

Drug Interactions and Polypharmacy

The Adult and Adolescent ARV Guidelines include tables that provide important information about drug
interactions between antiretroviral medications and other medications.[40] Any antiretroviral regimen that
includes either ritonavir or cobicistat can potentially cause significant interactions with other medications.
Other antiretroviral medications can also cause significant drug interactions. Antiretroviral medication drug
interactions are particularly an issue in older individuals with HIV who frequently take multiple medications in
addition to antiretroviral therapy. Further, the high prevalence of multiple comorbid medical conditions
among older persons with HIV heightens the likelihood of polypharmacy.[30,41] In one study, 82% of adults
with HIV took at least one additional medication, and 58% took more than five, and these numbers were
higher than for persons without HIV.[42] Not surprisingly, older individuals with HIV are more likely than
younger persons with HIV to take multiple medications.[43,44,45] Furthermore, older adults are more likely to
have renal or hepatic impairment that can impact metabolism and elimination of medications, so close
monitoring is advised.[27]

Strategies to Reduce Medication-Related Toxicity in Older Patients

Strategies to help reduce the risk of drug interactions and toxicity include using a pharmacy that has an
integrated computer system, performing a formalized annual drug review and reconciliation of patient
medication lists, and adjusting medication doses, as appropriate, in persons with renal or hepatic
dysfunction.[30] Some expert panels recommend using the Cockcroft-Gault equation to estimate creatinine
clearance for determining renal dosage adjustments of medications; although this equation is not as accurate
in older persons, it is the method most widely used to estimate renal function in package inserts and in renal
dosing charts.[30] The HIV renal guidelines indicate that the Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) equation is another acceptable option for calculating creatinine clearance.[46]
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Common Comorbid Conditions in Older Persons with HIV
The following summarizes some of the more common comorbid conditions that occur in older persons with
HIV, with an emphasis on conditions frequently seen that have high clinical importance. 

Cancer

As persons with HIV live longer with effective antiretroviral therapy, more are developing non-AIDS
malignancies, such as colorectal cancer and lung cancer, and these malignancies are increasingly a cause of
death.[18,47,48] A retrospective review of 13 cohorts participating in the Antiretroviral Therapy Cohort
Collaboration (ART-CC) between 1996 and 2006 showed that non-AIDS malignancies were the most frequent
cause of death, occurring in 11.8% of subjects.[30,49] The large Data Collection on Adverse Events of Anti-
HIV Drugs (D:A:D) study also found that non-AIDS-related malignancies were responsible for a large share of
the mortality burden.[] Both the ART-CC and D:A:D studies, as well as the SMART trial, showed that increasing
age is strongly associated with an increased risk of non-AIDS malignancies.[30] The shifting spectrum of
cancer in the HIV population underscores the importance of incorporating standardized cancer surveillance
practices in the care of persons with HIV, especially as they get older. 

Cardiovascular Disease

Cardiovascular disease is of special concern for adults with HIV as evidence shows that adults with HIV have
an increased risk of cardiovascular disease compared to the general population, with this relative increased
risk typically estimated at about 1.5- to 2-fold.[51,52,53] A Kaiser observational study of more than 4,000
patients demonstrated that adults with HIV had higher rates of both myocardial infarction and hospitalization
for coronary heart disease compared to similar-aged adults without HIV.[54] The Veterans Aging Cohort
Study, which involved nearly 90,000 veterans, also showed a higher risk of myocardial infarction risk among
veterans with HIV compared to veterans without HIV, and this difference was observed across multiple
decades of age (Figure 8).[51] This increased risk is mediated by several factors: [52,55,56]

Traditional risk factors (age, dyslipidemia, obesity, and smoking)
Metabolic alterations related to some antiretroviral regimens (insulin resistance and dyslipidemia)
Nontraditional factors linked to HIV itself, such as immune activation, inflammation, and
immunosuppression

No HIV-specific guidelines exist for evaluating or managing cardiovascular risk factors, so medical providers
should, in most instances, follow the guidelines established for the general population. In older adults with
HIV, assessment and management of cardiovascular risk factors is extremely important, and some experts
have suggested that risk calculators likely underestimate the risk of cardiovascular disease in persons with
HIV. 

Diabetes Mellitus

Diabetes mellitus is an expanding epidemic in the aging population in the United States, with approximately
29% of all adults 65 years of age and older meeting the criteria for diabetes.[57] In general, persons with HIV
and diabetes should be managed according to the American Diabetic Association (ADA) guidelines for older
adults.[58] For older adults with few coexisting chronic illnesses, intact cognitive function, and good
functional status, the target HbA1c should be less than 7.0-7.5%.[58,59] For older adults with coexisting
chronic illnesses, cognitive impairment, or functional dependence, the target HbA1c should be less than
8.0-8.5%, especially if they have a life expectancy of less than 5 years or are at high risk for hypoglycemia or
drug interactions.[30,58]

Frailty

Most experts conceptually define frailty as a state of increased vulnerability of older adults to have a sudden
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change in health status after a stressor event, such that a relatively small event may cause a
disproportionate decline in health status.[60] Normal aging is associated with a gradual decline in
physiological reserve, but in frailty syndrome, the decline is accelerated.[60] Typical clinical presentations of
frailty include extreme fatigue, recurrent infections, falls, delirium, or fluctuating disability.[61] Experts on
aging have quantitatively defined frailty as the presence of three or more of the following five
parameters:[61]

1. Unintentional weight loss
2. Self-reported exhaustion
3. Low energy expenditure
4. Slow gait speed
5. Weak grip strength

Several studies have shown that individuals with HIV are more likely to suffer from frailty syndrome than
individuals without HIV, and they are more likely to develop frailty at a younger age.[62,63,64] A cross-
sectional study of 445 adults with HIV in an outpatient setting identified various risk factors for frailty
syndrome, including prior opportunistic infections, more advanced immune suppression, and a higher number
of comorbid conditions.[62] A review on this topic cited multiple factors that predispose adults with HIV to
frailty, including longer time since HIV diagnosis, low current CD4 cell count, low nadir CD4 cell count,
detectable plasma HIV RNA levels, low or high body mass index, hepatitis C virus infection, diabetes, kidney
disease, and longer duration of antiretroviral therapy.[65]

Neurocognitive Disorders

Cognitive disorders, including dementia, are widespread in the general population in the United States. Age is
the major factor that predicts the development of dementia, with the prevalence nearly doubling every 10
years after age 60.[66] Overall, adults with HIV have poorer cognitive performance than adults without
HIV.[67] Several studies in persons with HIV have identified multiple risk factors for neurocognitive decline:
older age, low nadir CD4 cell count, detectable plasma HIV RNA levels, previous central nervous system
injury, and comorbidities, such as hypertension, viral hepatitis, and substance use disorder.[30,68] Screening
for cognitive impairment should be incorporated into the routine care of older persons with HIV. Brief,
validated, clinic-based instruments for assessing cognitive status include the Montreal Cognitive Assessment
(MoCA) and the International HIV Dementia Scale; these tests, however, are not sensitive for the diagnosis of
HAND, especially milder stages of HAND.[69,70,71] Persons with HIV who have abnormal screening results
should be referred for formal neuropsychiatric testing, which is required to make a diagnosis of HAND. It is
important to recognize that older individuals with HIV also are at risk for Alzheimer’s disease and
cerebrovascular disease.[30] Treatable causes of neurocognitive disorders, such as substance use disorders,
medication-related effects, thyroid disease, vitamin B12 deficiency, syphilis, opportunistic infections, tumor,
and depression, should be identified and addressed.

Osteoporosis

Decreased bone mineral density is a common problem among older individuals in the general population;
between 2013 and 2014, 6 to 11% of persons in the United States 50 years of age and older had
osteoporosis, and 28 to 45% had decreased bone density at the lumbar spine or hip.[72] Studies performed
earlier in the HIV epidemic have shown lower bone density and higher fracture rates in adults with HIV
compared to adults without HIV, with an increased fracture prevalence disproportionate to age in both men
and women with HIV.[73,74,75] In the current antiretroviral era, it is unclear if testosterone deficiency occurs
at a higher frequency in men with HIV who are receiving suppressive antiretroviral therapy. In persons with
HIV, increased risk of osteoporosis and fracture has been associated with lower body weight, smoking,
vitamin D deficiency, and use of tenofovir DF.[74,76,77,78,79,80] Most experts avoid tenofovir DF in persons
with increased risk for osteoporosis, and some avoid tenofovir DF in older patients in general. Persons with
HIV and osteoporosis who receive calcium-containing antacids should be counseled regarding potential
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interactions with antiretroviral medications, particularly when administering with oral integrase strand
transfer inhibitors (INSTIs).

Renal Disease

As in the general population, chronic kidney disease in adults with HIV contributes significantly to the risk of
cardiovascular disease, frailty, and all-cause mortality.[30,46] The estimated prevalence of chronic kidney
disease ranges from 5 to 10% among adults with HIV in North America, and the prevalence of albuminuria is
estimated to be 2- to 5-fold higher among persons with HIV compared to those without HIV.[46] Older age is
an important predictor of chronic kidney disease in adults with HIV; other factors include use of tenofovir DF,
female sex, diabetes, hypertension, hepatitis C infection, injection drug use, history of acute kidney injury,
lower CD4 cell count, and higher HIV RNA levels.[46] The HIV Medical Association/Infectious Diseases Society
of America (HIVMA/IDSA) has provided a comprehensive Clinical Practice Guideline for the Management of
Chronic Kidney Disease in Patients Infected with HIV that addresses the scope of the problem of renal disease
among persons with HIV and provides management recommendations.[46]

Testosterone Deficiency

Hypogonadism becomes more common as men age. In adult men with HIV, hypogonadism is more likely to
occur and may occur at a younger age than in men without HIV. The prevalence of hypogonadism among
men with HIV who are 50 years of age or older may be as high as 32%, though these estimates are based on
older data.[81] Hypogonadism-related symptoms may negatively impact the quality of life by causing fatigue,
depression, impaired concentration, sleep disturbance, and decreased libido.[81] Hypogonadism may also
contribute to decreases in muscle mass, body hair, and bone mineral density. In addition, a recent
retrospective analysis of 1,359 men with HIV showed a bidirectional association between low serum
testosterone and multimorbidity syndrome, frailty, and HIV-associated non-AIDS comorbidities.[82] The 
HIVMA/IDSA Primary Care Guidance recommends testing for testosterone deficiency in men with any of the
following: decreased libido, erectile dysfunction, reduced bone mass (or low-trauma fractures), hot flashes, or
sweats; testing should also be considered in persons with less specific symptoms, such as fatigue and
depression.[83] Testosterone replacement may be considered for persons with symptomatic hypogonadism;
individuals receiving testosterone replacement therapy should be reevaluated in conjunction with follow-up&
testosterone levels to see if they have improved clinically. Persons receiving testosterone therapy should be
counseled about increased risk of prostate cancer—testosterone should not be offered to men with prostate
cancer or high risk of prostate cancer. The impact of testosterone replacement therapy on cardiovascular
disease is not clear.[84]
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Life Expectancy, Age of Death, and Advanced Care Planning

Life Expectancy

Following the widespread use of potent combination antiretroviral therapy, the life expectancy of persons
with HIV has dramatically increased.[2,3,85] Investigators in the NA-ACCORD examined the life expectancy
among persons diagnosed with HIV in the United States and Canada during the years 2000 through 2007 and
estimated that a person diagnosed with HIV at age 20 would be expected to live into their early 70s if they
received effective antiretroviral therapy.[1] Subsequent studies have shown similar findings, with continued
gains in survival.[2,85] As would be expected, with increasing longevity among persons with HIV who receive
antiretroviral therapy, most individuals who die with HIV in the United States are older than 50 at the time of
death. In the CDC HIV surveillance data, among all the deaths in the United States in 2021 for persons
diagnosed with HIV, approximately 73% occurred in persons 50 years of age and older (Figure 9).[22] These
death statistics underscore the dramatic shift from the earlier years of the HIV epidemic, where most deaths
occurred in persons younger than 40 years of age.

Advanced Care Planning

Earlier in the HIV epidemic, prior to the availability of potent combination antiretroviral therapy, advanced
care planning was routinely incorporated into HIV care.[30] Now that patients are leading longer, healthier
lives, advanced care planning is often overlooked and underutilized.[86] Experts recommend that clinicians
caring for older adults with HIV discuss end-of-life issues with these individuals and encourage them to
designate a durable power of attorney for health care, as well as to complete an advance health care
directive, such as the state-specific Physicians Orders for Life Sustaining Treatment (POLST) forms.[30]
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Summary Points

Approximately 53% of all persons with diagnosed HIV in the United States are 50 years of age or
older.
Current CDC guidelines recommend routine HIV screening for persons aged 13 through 64 years but
do not address HIV screening for persons 65 years of age and older.
Persons who are older than 50 years of age tend to underestimate HIV risk acquisition.
Older persons with HIV have higher rates of comorbid conditions than persons without HIV, and many
older persons with HIV have multimorbidity that requires taking many non-antiretroviral medications.
The Adult and Adolescent ARV Guidelines recommend initiating antiretroviral therapy in all persons
with HIV, including persons with HIV who are 50 years of age and older, regardless of CD4 cell count
or HIV RNA level.
Recommended antiretroviral therapy regimens for older persons with HIV are the same as for younger
patients.
When compared with younger individuals with HIV, older persons with HIV have equally good, if not
better, rates of virologic suppression.
Older adults with HIV have a less robust immune response to antiretroviral therapy than younger
adults.
Many of the common age-related, non-AIDS conditions play a major role in the clinical management of
older persons with HIV.
Clinicians caring for older persons with HIV should encourage them to designate a durable power of
attorney for health care and complete an advance health care directive.

Page 12/34

https://www.hiv.uw.edu


Citations

1. Samji H, Cescon A, Hogg RS, et al. Closing the gap: increases in life expectancy among treated HIV-
positive individuals in the United States and Canada. PLoS One. 2013;8:e81355.
[PubMed Abstract] - 

2. Antiretroviral Therapy Cohort Collaboration. Survival of HIV-positive patients starting antiretroviral
therapy between 1996 and 2013: a collaborative analysis of cohort studies. Lancet HIV.
2017;4:e349-e356.
[PubMed Abstract] - 

3. Wandeler G, Johnson LF, Egger M. Trends in life expectancy of HIV-positive adults on antiretroviral
therapy across the globe: comparisons with general population. Curr Opin HIV AIDS. 2016;11:492-500.
[PubMed Abstract] - 

4. Althoff KN, McGinnis KA, Wyatt CM, et al. Comparison of risk and age at diagnosis of myocardial
infarction, end-stage renal disease, and non-AIDS-defining cancer in HIV-infected versus uninfected
adults. Clin Infect Dis. 2015;60:627-38.
[PubMed Abstract] - 

5. Capeau J. Premature Aging and Premature Age-Related Comorbidities in HIV-Infected Patients: Facts
and Hypotheses. Clin Infect Dis. 2011;53:1127-9.
[PubMed Abstract] - 

6. Guaraldi G, Orlando G, Zona S, et al. Premature age-related comorbidities among HIV-infected persons
compared with the general population. Clin Infect Dis. 2011;53:1120-6.
[PubMed Abstract] - 

7. Schouten J, Wit FW, Stolte IG, et al. Cross-sectional comparison of the prevalence of age-associated
comorbidities and their risk factors between HIV-infected and uninfected individuals: the AGEhIV
cohort study. Clin Infect Dis. 2014;59:1787-97.
[PubMed Abstract] - 

8. Deeks SG. Immune dysfunction, inflammation, and accelerated aging in patients on antiretroviral
therapy. Top HIV Med. 2009;17:118-23.
[PubMed Abstract] - 

9. Desai SN, Landay AL. HIV and aging: role of the microbiome. Curr Opin HIV AIDS. 2018;13:22-27.
[PubMed Abstract] - 

10. Deeks SG, Tracy R, Douek DC. Systemic effects of inflammation on health during chronic HIV infection.
Immunity. 2013;39:633-45.
[PubMed Abstract] - 

11. Deeks SG. HIV infection, inflammation, immunosenescence, and aging. Annu Rev Med.
2011;62:141-55.
[PubMed Abstract] - 

12. Pathai S, Bajillan H, Landay AL, High KP. Is HIV a model of accelerated or accentuated aging? J
Gerontol A Biol Sci Med Sci. 2014;69:833-42.
[PubMed Abstract] - 

13. Rasmussen LD, May MT, Kronborg G, et al. Time trends for risk of severe age-related diseases in

Page 13/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/24367482
http://www.ncbi.nlm.nih.gov/pubmed/28501495
http://www.ncbi.nlm.nih.gov/pubmed/27254748
http://www.ncbi.nlm.nih.gov/pubmed/25362204
http://www.ncbi.nlm.nih.gov/pubmed/21998279
http://www.ncbi.nlm.nih.gov/pubmed/21998278
http://www.ncbi.nlm.nih.gov/pubmed/25182245
http://www.ncbi.nlm.nih.gov/pubmed/19890183
http://www.ncbi.nlm.nih.gov/pubmed/29035948
http://www.ncbi.nlm.nih.gov/pubmed/24138880
http://www.ncbi.nlm.nih.gov/pubmed/21090961
http://www.ncbi.nlm.nih.gov/pubmed/24158766


individuals with and without HIV infection in Denmark: a nationwide population-based cohort study.
Lancet HIV. 2015;2:e288-98.
[PubMed Abstract] - 

14. Onen NF, Agbebi A, Shacham E, Stamm KE, Onen AR, Overton ET. Frailty among HIV-infected persons
in an urban outpatient care setting. J Infect. 2009;59:346-52.
[PubMed Abstract] - 

15. Goulet JL, Fultz SL, Rimland D, et al. Aging and infectious diseases: do patterns of comorbidity vary by
HIV status, age, and HIV severity? Clin Infect Dis. 2007;45:1593-601.
[PubMed Abstract] - 

16. Losina E, Schackman BR, Sadownik SN, et al. Racial and sex disparities in life expectancy losses
among HIV-infected persons in the united states: impact of risk behavior, late initiation, and early
discontinuation of antiretroviral therapy. Clin Infect Dis. 2009;49:1570-8.
[PubMed Abstract] - 

17. Martin J, Volberding P. HIV and premature aging: A field still in its infancy. Ann Intern Med.
2010;153:477-9.
[PubMed Abstract] - 

18. Shiels MS, Pfeiffer RM, Gail MH, et al. Cancer burden in the HIV-infected population in the United
States. J Natl Cancer Inst. 2011;103:753-62.
[PubMed Abstract] - 

19. Antiretroviral Therapy Cohort Collaboration. Life expectancy of individuals on combination
antiretroviral therapy in high-income countries: a collaborative analysis of 14 cohort studies. Lancet.
2008;372:293-9.
[PubMed Abstract] - 

20. Deeks SG, Phillips AN. HIV infection, antiretroviral treatment, ageing, and non-AIDS related morbidity.
BMJ. 2009;338:a3172.
[PubMed Abstract] - 

21. Angelovich TA, Hearps AC, Maisa A, et al. Viremic and Virologically Suppressed HIV Infection Increases
Age-Related Changes to Monocyte Activation Equivalent to 12 and 4 Years of Aging, Respectively. J
Acquir Immune Defic Syndr. 2015;69:11-7.
[PubMed Abstract] - 

22. Centers for Disease Control and Prevention. Diagnoses of HIV infection in the United States and
dependent areas, 2021. HIV Surveillance Report, 2021; vol. 34. Published May 2023.
[CDC] - 

23. Centers for Disease Control and Prevention. Monitoring Selected National HIV Prevention and Care
Objectives by Using HIV Surveillance Data—United States and 6 Dependent Areas, 2021. HIV
Surveillance Supplemental Report. 2023;28(No. 4). Published May 2023.
[CDC] - 

24. Althoff KN, Justice AC, Gange SJ, et al. Virologic and immunologic response to HAART, by age and
regimen class. AIDS. 2010;24:2469-79.
[PubMed Abstract] - 

25. Viard JP, Mocroft A, Chiesi A, et al. Influence of age on CD4 cell recovery in human immunodeficiency
virus-infected patients receiving highly active antiretroviral therapy: evidence from the EuroSIDA

Page 14/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/26423253
http://www.ncbi.nlm.nih.gov/pubmed/19706308
http://www.ncbi.nlm.nih.gov/pubmed/18190322
http://www.ncbi.nlm.nih.gov/pubmed/19845472
http://www.ncbi.nlm.nih.gov/pubmed/20921548
http://www.ncbi.nlm.nih.gov/pubmed/21483021
http://www.ncbi.nlm.nih.gov/pubmed/18657708
http://www.ncbi.nlm.nih.gov/pubmed/19171560
http://www.ncbi.nlm.nih.gov/pubmed/25647525
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-34/index.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-28-no-4/index.html
http://www.ncbi.nlm.nih.gov/pubmed/20829678


study. J Infect Dis. 2001;183:1290-4.
[PubMed Abstract] - 

26. Branson BM, Handsfield HH, Lampe MA, et al. Revised recommendations for HIV testing of adults,
adolescents, and pregnant women in health-care settings. MMWR Recomm Rep. 2006;55:1-17.
[PubMed Abstract] - 

27. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral
agents in adults and adolescents with HIV. Department of Health and Human Services. Considerations
for antiretroviral use in special patient populations: HIV and the older person. December 18, 2019.
[HIV.gov] - 

28. Schick V, Herbenick D, Reece M, et al. Sexual behaviors, condom use, and sexual health of Americans
over 50: implications for sexual health promotion for older adults. J Sex Med. 2010;7 Suppl 5:315-29.
[PubMed Abstract] - 

29. Zablotsky D, Kennedy M. Risk factors and HIV transmission to midlife and older women: knowledge,
options, and the initiation of safer sexual practices. J Acquir Immune Defic Syndr. 2003;33 Suppl
2:S122-30.
[PubMed Abstract] - 

30. The HIV and Aging Consensus Project: Recommended Treatment Strategies for Clinicians Managing
Older Patients with HIV. American Academy of HIV Medicine. Last Updated May 2017
[AAHIVM] - 

31. Centers for Disease Control and Prevention. Estimated HIV Incidence and Prevalence in the United
States, 2017–2021. HIV Surveillance Supplemental Report. 2023;28(3). Published May 2023.
[CDC] - 

32. Grabar S, Kousignian I, Sobel A, et al. Immunologic and clinical responses to highly active
antiretroviral therapy over 50 years of age. Results from the French Hospital Database on HIV. AIDS.
2004;18:2029-38.
[PubMed Abstract] - 

33. Perez JL, Moore RD. Greater effect of highly active antiretroviral therapy on survival in people aged >
or =50 years compared with younger people in an urban observational cohort. Clin Infect Dis.
2003;36:212-8.
[PubMed Abstract] - 

34. Sabin CA, Smith CJ, d'Arminio Monforte A, et al. Response to combination antiretroviral therapy:
variation by age. AIDS. 2008;22:1463-73.
[PubMed Abstract] - 

35. Silverberg MJ, Leyden W, Horberg MA, DeLorenze GN, Klein D, Quesenberry CP Jr. Older age and the
response to and tolerability of antiretroviral therapy. Arch Intern Med. 2007;167:684-91.
[PubMed Abstract] - 

36. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral
Agents in Adults and Adolescents with HIV. Department of Health and Human Services. What to Start.
Initial Combination Antiretroviral Regimens for People With HIV. September 12, 2024.
[HIV.gov] - 

37. Manfredi R, Chiodo F. A case-control study of virological and immunological effects of highly active
antiretroviral therapy in HIV-infected patients with advanced age. AIDS. 2000;14:1475-7.

Page 15/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/11262215
http://www.ncbi.nlm.nih.gov/pubmed/16988643
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/hiv-and-older-person?view=full
http://www.ncbi.nlm.nih.gov/pubmed/21029388
http://www.ncbi.nlm.nih.gov/pubmed/12853861
https://aahivm.org/wp-content/uploads/2017/02/Aging-report-working-document-FINAL-12.1.pdf
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-28-no-3/index.html
http://www.ncbi.nlm.nih.gov/pubmed/15577624
http://www.ncbi.nlm.nih.gov/pubmed/12522755
http://www.ncbi.nlm.nih.gov/pubmed/18614870
http://www.ncbi.nlm.nih.gov/pubmed/17420427
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/what-start-initial-combination-regimens?view=full


[PubMed Abstract] - 

38. Sabin CA, Worm SW, Weber R, et al. Use of nucleoside reverse transcriptase inhibitors and risk of
myocardial infarction in HIV-infected patients enrolled in the D:A:D study: a multi-cohort collaboration.
Lancet. 2008;371:1417-26.
[PubMed Abstract] - 

39. Egger M, May M, Chêne G, et al. Prognosis of HIV-1-infected patients starting highly active
antiretroviral therapy: a collaborative analysis of prospective studies. Lancet. 2002;360:119-29.
[PubMed Abstract] - 

40. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral
agents in adults and adolescents with HIV. Department of Health and Human Services. Drug-drug
Interactions: overview. May 26, 2023.
[HIV.gov] - 

41. Gleason LJ, Luque AE, Shah K. Polypharmacy in the HIV-infected older adult population. Clin Interv
Aging. 2013;8:749-63.
[PubMed Abstract] - 

42. Gimeno-Gracia M, Crusells-Canales MJ, Javier Armesto-Gómez F, Rabanaque-Hernández MJ. Prevalence
of concomitant medications in older HIV+ patients and comparison with general population. HIV Clin
Trials. 2015;16:117-24.
[PubMed Abstract] - 

43. Marzolini C, Back D, Weber R, et al. Ageing with HIV: medication use and risk for potential drug-drug
interactions. J Antimicrob Chemother. 2011;66:2107-11.
[PubMed Abstract] - 

44. Courlet P, Livio F, Guidi M, et al. Polypharmacy, Drug-Drug Interactions, and Inappropriate Drugs: New
Challenges in the Aging Population With HIV. Open Forum Infect Dis. 2019;6:ofz531.
[PubMed Abstract] - 

45. Ranzani A, Oreni L, Agrò M, et al. Burden of Exposure to Potential Interactions Between Antiretroviral
and Non-Antiretroviral Medications in a Population of HIV-Positive Patients Aged 50 Years or Older. J
Acquir Immune Defic Syndr. 2018;78:193-201.
[PubMed Abstract] - 

46. Lucas GM, Ross MJ, Stock PG, et al. Clinical Practice Guideline for the Management of Chronic Kidney
Disease in Patients Infected With HIV: 2014 Update by the HIV Medicine Association of the Infectious
Diseases Society of America. Clin Infect Dis. 2014;59:e96-e138.
[PubMed Abstract] - 

47. Silverberg MJ, Neuhaus J, Bower M, et al. Risk of cancers during interrupted antiretroviral therapy in
the SMART study. AIDS. 2007;21:1957-63.
[PubMed Abstract] - 

48. Engels EA, Biggar RJ, Hall HI, et al. Cancer risk in people infected with human immunodeficiency virus
in the United States. Int J Cancer. 2008;123:187-94.
[PubMed Abstract] - 

49. Antiretroviral Therapy Cohort Collaboration. Causes of death in HIV-1-infected patients treated with
antiretroviral therapy, 1996-2006: collaborative analysis of 13 HIV cohort studies. Clin Infect Dis.
2010;50:1387-96.

Page 16/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/10930176
http://www.ncbi.nlm.nih.gov/pubmed/18387667
http://www.ncbi.nlm.nih.gov/pubmed/12126821
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/overview?view=full
http://www.ncbi.nlm.nih.gov/pubmed/23818773
http://www.ncbi.nlm.nih.gov/pubmed/25978302
http://www.ncbi.nlm.nih.gov/pubmed/21680580
http://www.ncbi.nlm.nih.gov/pubmed/31909082
http://www.ncbi.nlm.nih.gov/pubmed/29767640
http://www.ncbi.nlm.nih.gov/pubmed/25234519
http://www.ncbi.nlm.nih.gov/pubmed/17721103
http://www.ncbi.nlm.nih.gov/pubmed/18435450


[PubMed Abstract] - 

50. Freiberg MS, Chang CC, Kuller LH, et al. HIV infection and the risk of acute myocardial infarction. JAMA
Intern Med. 2013;173:614-22.
[PubMed Abstract] - 

51. Grinspoon SK. Cardiovascular Disease in HIV: Traditional and Nontraditional Risk Factors. Top Antivir
Med. 2014;22:676-679.
[PubMed Abstract] - 

52. Feinstein MJ, Hsue PY, Benjamin LA, et al. Characteristics, Prevention, and Management of
Cardiovascular Disease in People Living With HIV: A Scientific Statement From the American Heart
Association. Circulation. 2019;140:e98-e124.
[PubMed Abstract] - 

53. Klein D, Hurley LB, Quesenberry CP Jr, Sidney S. Do protease inhibitors increase the risk for coronary
heart disease in patients with HIV-1 infection? J Acquir Immune Defic Syndr. 2002;30:471-7.
[PubMed Abstract] - 

54. Bozzette SA. HIV and Cardiovascular Disease. Clin Infect Dis. 2011;53:92-3.
[PubMed Abstract] - 

55. Lichtenstein KA, Armon C, Buchacz K, et al. Low CD4+ T cell count is a risk factor for cardiovascular
disease events in the HIV outpatient study. Clin Infect Dis. 2010;51:435-47.
[PubMed Abstract] - 

56. Centers for Disease Control and Prevention. National Diabetes Statistics Report. Estimates of Diabetes
and Its Burden in the United States. June 2022
[CDC] - 

57. American Diabetes Association Professional Practice Committee. 13. Older Adults: Standards of
Medical Care in Diabetes-2022. Diabetes Care. 2022;45:S195-S207.
[PubMed Abstract] - 

58. American Diabetes Association. 12. Older Adults: Standards of Medical Care in Diabetes-2021.
Diabetes Care. 2021 Jan;44:S168-S179.
[PubMed Abstract] - 

59. Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. Frailty in elderly people. Lancet. 2013;381:752-62.
[PubMed Abstract] - 

60. Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a phenotype. J Gerontol A
Biol Sci Med Sci. 2001;56:M146-56.
[PubMed Abstract] - 

61. Onen NF, Agbebi A, Shacham E, Stamm KE, Onen AR, Overton ET. Frailty among HIV-infected persons
in an urban outpatient care setting. J Infect. 2009;59:346-52.
[PubMed Abstract] - 

62. Desquilbet L, Jacobson LP, Fried LP, et al. HIV-1 infection is associated with an earlier occurrence of a
phenotype related to frailty. J Gerontol A Biol Sci Med Sci. 2007;62:1279-86.
[PubMed Abstract] - 

63. Greene M, Covinsky KE, Valcour V, et al. Geriatric Syndromes in Older HIV-Infected Adults. J Acquir

Page 17/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/20380565
http://www.ncbi.nlm.nih.gov/pubmed/23459863
http://www.ncbi.nlm.nih.gov/pubmed/25398068
http://www.ncbi.nlm.nih.gov/pubmed/31154814
http://www.ncbi.nlm.nih.gov/pubmed/12154337
http://www.ncbi.nlm.nih.gov/pubmed/21653309
http://www.ncbi.nlm.nih.gov/pubmed/20597691
https://www.cdc.gov/diabetes/data/statistics-report/index.html
http://www.ncbi.nlm.nih.gov/pubmed/34964847
http://www.ncbi.nlm.nih.gov/pubmed/33298423
http://www.ncbi.nlm.nih.gov/pubmed/23395245
http://www.ncbi.nlm.nih.gov/pubmed/11253156
http://www.ncbi.nlm.nih.gov/pubmed/19706308
http://www.ncbi.nlm.nih.gov/pubmed/18000149


Immune Defic Syndr. 2015;69:161-7.
[PubMed Abstract] - 

64. Brothers TD, Kirkland S, Guaraldi G, et al. Frailty in people aging with human immunodeficiency virus
(HIV) infection. J Infect Dis. 2014;210:1170-9.
[PubMed Abstract] - 

65. Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP. The global prevalence of dementia: a
systematic review and metaanalysis. Alzheimers Dement. 2013;9:63-75.e2.
[PubMed Abstract] - 

66. Vance DE, Wadley VG, Crowe MG, Raper JL, Ball KK. Cognitive and Everyday Functioning in Older and
Younger Adults with and without HIV. Clin Gerontol. 2011;34:413-426.
[PubMed Abstract] - 

67. Heaton RK, Clifford DB, Franklin DR Jr, et al. HIV-associated neurocognitive disorders persist in the era
of potent antiretroviral therapy: CHARTER Study. Neurology. 2010;75:2087-96.
[PubMed Abstract] - 

68. Sacktor NC, Wong M, Nakasujja N, et al. The International HIV Dementia Scale: a new rapid screening
test for HIV dementia. AIDS. 2005;19:1367-74.
[PubMed Abstract] - 

69. Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. J Am Geriatr Soc. 2005;53:695-9.
[PubMed Abstract] - 

70. Haddow LJ, Floyd S, Copas A, Gilson RJ. A systematic review of the screening accuracy of the HIV
Dementia Scale and International HIV Dementia Scale. PLoS One. 2013;8:e61826.
[PubMed Abstract] - 

71. Looker AC, Sarafrazi Isfahani N, Fan B, Shepherd JA. Trends in osteoporosis and low bone mass in
older US adults, 2005-2006 through 2013-2014. Osteoporos Int. 2017;28:1979-88.
[PubMed Abstract] - 

72. Shiau S, Broun EC, Arpadi SM, Yin MT. Incident fractures in HIV-infected individuals: a systematic
review and meta-analysis. AIDS. 2013;27:1949-57.
[PubMed Abstract] - 

73. Triant VA, Brown TT, Lee H, Grinspoon SK. Fracture prevalence among human immunodeficiency virus
(HIV)-infected versus non-HIV-infected patients in a large U.S. healthcare system. J Clin Endocrinol
Metab. 2008;93:3499-504.
[PubMed Abstract] - 

74. Brown TT, Hoy J, Borderi M, et al. Recommendations for Evaluation and Management of Bone Disease
in HIV. Clin Infect Dis. 2015;60:1242-51.
[PubMed Abstract] - 

75. Cotter AG, Sabin CA, Simelane S, et al. Relative contribution of HIV infection, demographics and body
mass index to bone mineral density. AIDS. 2014;28:2051-60.
[PubMed Abstract] - 

76. Kooij KW, Wit FW, Bisschop PH, et al. Low bone mineral density in patients with well-suppressed HIV
infection: association with body weight, smoking, and prior advanced HIV disease. J Infect Dis.

Page 18/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/26009828
http://www.ncbi.nlm.nih.gov/pubmed/24903667
http://www.ncbi.nlm.nih.gov/pubmed/23305823
http://www.ncbi.nlm.nih.gov/pubmed/22563140
http://www.ncbi.nlm.nih.gov/pubmed/21135382
http://www.ncbi.nlm.nih.gov/pubmed/16103767
http://www.ncbi.nlm.nih.gov/pubmed/15817019
http://www.ncbi.nlm.nih.gov/pubmed/23613945
http://www.ncbi.nlm.nih.gov/pubmed/28315954
http://www.ncbi.nlm.nih.gov/pubmed/24126140
http://www.ncbi.nlm.nih.gov/pubmed/18593764
http://www.ncbi.nlm.nih.gov/pubmed/25609682
http://www.ncbi.nlm.nih.gov/pubmed/25265073


2014;211:539-48.
[PubMed Abstract] - 

77. McComsey GA, Tebas P, Shane E, et al. Bone disease in HIV infection: a practical review and
recommendations for HIV care providers. Clin Infect Dis. 2010;51:937-46.
[PubMed Abstract] - 

78. Womack JA, Goulet JL, Gibert C, et al. Increased risk of fragility fractures among HIV infected
compared to uninfected male veterans. PLoS One. 2011;6:e17217.
[PubMed Abstract] - 

79. Raynaud-Messina B, Bracq L, Dupont M, et al. Bone degradation machinery of osteoclasts: An HIV-1
target that contributes to bone loss. Proc Natl Acad Sci U S A. 2018;115:E2556-E2565.
[PubMed Abstract] - 

80. Cotter AG, Powderly WG. Endocrine complications of human immunodeficiency virus infection:
hypogonadism, bone disease and tenofovir-related toxicity. Best Pract Res Clin Endocrinol Metab.
2011;25:501-15.
[PubMed Abstract] - 

81. Rochira V, Diazzi C, Santi D, et al. Low testosterone is associated with poor health status in men with
human immunodeficiency virus infection: a retrospective study. Andrology. 2015;3:298-308.
[PubMed Abstract] - 

82. Thompson MA, Horberg MA, Agwu AL, et al. Primary Care Guidance for Persons With Human
Immunodeficiency Virus: 2020 Update by the HIV Medicine Association of the Infectious Diseases
Society of America. Clin Infect Dis. 2021;73:e3572-e3605
[HIVMA] - 

83. Kloner RA, Carson C 3rd, Dobs A, Kopecky S, Mohler ER 3rd. Testosterone and Cardiovascular Disease.
J Am Coll Cardiol. 2016;67:545-57.
[PubMed Abstract] - 

84. Lohse N, Obel N. Update of Survival for Persons With HIV Infection in Denmark. Ann Intern Med.
2016;165:749-50.
[PubMed Abstract] - 

85. Barocas JA, Erlandson KM, Belzer BK, Hess T, Sosman J. Advance directives among people living with
HIV: room for improvement. AIDS Care. 2015;27:370-7.
[PubMed Abstract] - 

References

Akusjärvi SS, Neogi U. Biological Aging in People Living with HIV on Successful Antiretroviral Therapy:
Do They Age Faster? Curr HIV/AIDS Rep. 2023;20:42-50.
[PubMed Abstract] - 

Althoff KN, Jacobson LP, Cranston RD, et al. Age, comorbidities, and AIDS predict a frailty phenotype in
men who have sex with men. J Gerontol A Biol Sci Med Sci. 2014;69:189-98.
[PubMed Abstract] - 

Cohen SM, Hu X, Sweeney P, Johnson AS, Hall HI. HIV viral suppression among persons with varying
levels of engagement in HIV medical care, 19 US jurisdictions. J Acquir Immune Defic Syndr.

Page 19/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/25180239
http://www.ncbi.nlm.nih.gov/pubmed/20839968
http://www.ncbi.nlm.nih.gov/pubmed/21359191
http://www.ncbi.nlm.nih.gov/pubmed/29463701
http://www.ncbi.nlm.nih.gov/pubmed/21663843
http://www.ncbi.nlm.nih.gov/pubmed/25704864
http://www.ncbi.nlm.nih.gov/pubmed/33225349
http://www.ncbi.nlm.nih.gov/pubmed/26846952
http://www.ncbi.nlm.nih.gov/pubmed/27842400
http://www.ncbi.nlm.nih.gov/pubmed/25307722
http://www.ncbi.nlm.nih.gov/pubmed/36695947
http://www.ncbi.nlm.nih.gov/pubmed/24127428


2014;67:519-27.
[PubMed Abstract] - 

Esser S, Eisele L, Schwarz B, et al. Rates of cardiovascular events and deaths are associated with
advanced stages of HIV-infection: results of the HIV HEART study 7, 5 year follow-up. J Int AIDS Soc.
2014;17:19542.
[PubMed Abstract] - 

Ford CL, Godette DC, Mulatu MS, Gaines TL. Recent HIV Testing Prevalence, Determinants, and
Disparities Among U.S. Older Adult Respondents to the Behavioral Risk Factor Surveillance System.
Sex Transm Dis. 2015;42:405-10.
[PubMed Abstract] - 

Gooden TE, Wang J, Zemedikun DT, et al. A matched cohort study investigating premature,
accentuated, and accelerated aging in people living with HIV. HIV Med. 2023;24:640-7.
[PubMed Abstract] - 

Hammond ER, Crum RM, Treisman GJ, et al. The cerebrospinal fluid HIV risk score for assessing central
nervous system activity in persons with HIV. Am J Epidemiol. 2014;180:297-307.
[PubMed Abstract] - 

Harding R, Simms V, Krakauer E, et al. Quality HIV Care to the End of life. Clin Infect Dis.
2011;52:553-4; author reply 554.
[PubMed Abstract] - 

Hasse B, Ledergerber B, Furrer H, et al. Morbidity and aging in HIV-infected persons: the Swiss HIV
cohort study. Clin Infect Dis. 2011;53:1130-9.
[PubMed Abstract] - 

High KP, Brennan-Ing M, Clifford DB, et al. HIV and aging: state of knowledge and areas of critical need
for research. A report to the NIH Office of AIDS Research by the HIV and Aging Working Group. J Acquir
Immune Defic Syndr. 2012;60 Suppl 1:S1-18.
[PubMed Abstract] - 

Horvath S, Levine AJ. HIV-1 Infection Accelerates Age According to the Epigenetic Clock. J Infect Dis.
2015;212:1563-73.
[PubMed Abstract] - 

Jacks A, Wainwright DA, Salazar L, et al. Neurocognitive deficits increase risk of poor retention in care
among older adults with newly diagnosed HIV infection. AIDS. 2015;29:1711-4.
[PubMed Abstract] - 

Looker AC, Borrud LG, Dawson-Hughes B, Shepherd JA, Wright NC. Osteoporosis or low bone mass at
the femur neck or lumbar spine in older adults: United States, 2005-2008. NCHS Data Brief. 2012;:1-8.
[PubMed Abstract] - 

O'Keefe KJ, Scheer S, Chen MJ, Hughes AJ, Pipkin S. People fifty years or older now account for the
majority of AIDS cases in San Francisco, California, 2010. AIDS Care. 2013;25:1145-8.
[PubMed Abstract] - 

Pacheco YM, Jarrin I, Rosado I, et al. Increased risk of non-AIDS-related events in HIV subjects with
persistent low CD4 counts despite cART in the CoRIS cohort. Antiviral Res. 2015;117:69-74.
[PubMed Abstract] - 

Page 20/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/25230292
http://www.ncbi.nlm.nih.gov/pubmed/25394050
http://www.ncbi.nlm.nih.gov/pubmed/26165428
http://www.ncbi.nlm.nih.gov/pubmed/35934808
http://www.ncbi.nlm.nih.gov/pubmed/24966216
http://www.ncbi.nlm.nih.gov/pubmed/21258107
http://www.ncbi.nlm.nih.gov/pubmed/21998280
http://www.ncbi.nlm.nih.gov/pubmed/22688010
http://www.ncbi.nlm.nih.gov/pubmed/25969563
http://www.ncbi.nlm.nih.gov/pubmed/26372282
http://www.ncbi.nlm.nih.gov/pubmed/22617299
http://www.ncbi.nlm.nih.gov/pubmed/23320552
http://www.ncbi.nlm.nih.gov/pubmed/25766861


Pilowsky DJ, Wu LT. Sexual risk behaviors and HIV risk among Americans aged 50 years or older: a
review. Subst Abuse Rehabil. 2015;6:51-60.
[PubMed Abstract] - 

Sheppard DP, Iudicello JE, Morgan EE, et al. Accelerated and accentuated neurocognitive aging in HIV
infection. J Neurovirol. 2017;23:492-500.
[PubMed Abstract] - 

Singh HK, Del Carmen T, Freeman R, Glesby MJ, Siegler EL. From One Syndrome to Many:
Incorporating Geriatric Consultation Into HIV Care. Clin Infect Dis. 2017;65:501-6.
[PubMed Abstract] - 

Yehia BR, Rebeiro P, Althoff KN, et al. Impact of age on retention in care and viral suppression. J Acquir
Immune Defic Syndr. 2015;68:413-9.
[PubMed Abstract] - 

Page 21/34

https://www.hiv.uw.edu
http://www.ncbi.nlm.nih.gov/pubmed/25960684
http://www.ncbi.nlm.nih.gov/pubmed/28321696
http://www.ncbi.nlm.nih.gov/pubmed/28387803
http://www.ncbi.nlm.nih.gov/pubmed/25559604


Figures

Figure 1 Life Expectancy of Persons with HIV

This illustration shows that young individuals with HIV can have a nearly normal life expectancy if they take
current antiretroviral medications. 

Source: Samji H, Cescon A, Hogg RS, et al. Closing the gap: increases in life expectancy among treated HIV-
positive individuals in the United States and Canada. PLoS One. 2013;8:e81355.
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Figure 2 (Image Series) - Models of Aging in Persons with HIV (Image Series) - Figure 2 (Image
Series) - Models of Aging in Persons with HIV 
Image 2A: Model of Accelerated Aging

This conceptual graphic illustrates accelerated HIV aging, in which age-associated comorbidities occur at an
earlier age in persons with HIV than in the general population, but these comorbidities occur at roughly the
same frequency (or rate) in persons with HIV and in the general population. Typical age-associated
comorbidities include cardiovascular disease, cancer, diabetes, liver disease, frailty, and neurocognitive
impairment.

Source: Image based on model from: Pathai S, Bajillan H, Landay AL, High KP. Is HIV a model of accelerated
or accentuated aging? J Gerontol A Biol Sci Med Sci. 2014;69:833-42.
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Figure 2 (Image Series) - Models of Aging in Persons with HIV 
Image 2B: Model of Accentuated Aging

This conceptual graphic illustrates accentuated HIV aging, in which age-associated comorbidities occur at a
significantly higher frequency (or rate) in persons with HIV when compared with persons in the general
population, but at roughly the same age. Typical age-associated comorbidities include cardiovascular
disease, cancer, diabetes, liver disease, frailty, and neurocognitive impairment.

Source: Image based on model from: Pathai S, Bajillan H, Landay AL, High KP. Is HIV a model of accelerated
or accentuated aging? J Gerontol A Biol Sci Med Sci. 2014;69:833-42.
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Figure 2 (Image Series) - Models of Aging in Persons with HIV 
Image 2C: Model of Accelerated and Accentuated Aging

This conceptual graphic illustrates combined accelerated and accentuated HIV aging, in which age-
associated comorbidities occur at a significantly earlier age and at a significantly higher frequency (or rate)
in persons with HIV when compared with persons in the general population. Typical age-associated
comorbidities include cardiovascular disease, cancer, diabetes, liver disease, frailty, and neurocognitive
impairment.

Source: Image based on model from: Pathai S, Bajillan H, Landay AL, High KP. Is HIV a model of accelerated
or accentuated aging? J Gerontol A Biol Sci Med Sci. 2014;69:833-42.
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Figure 3 Persons with Diagnosed HIV in the United States, by Age Group, Year-End 2021

At year-end 2021, more than 50% of persons living with diagnosed HIV in the United States were at least 50
years of age.

Source: Centers for Disease Control and Prevention. Diagnoses of HIV infection in the United States and
dependent areas, 2021. HIV Surveillance Report, 2021; vol. 34. Published May 2023.
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Figure 4 New Diagnoses of HIV in the United States by Age Group at Time of Diagnosis, 2021

In 2021 persons 50 years of age and older comprised 16.3% of new HIV diagnoses in the United States.

Source: Centers for Disease Control and Prevention. Diagnoses of HIV infection in the United States and
dependent areas, 2021. HIV Surveillance Report, 2021; vol. 34. Published May 2023.
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Figure 5 Percentage of Persons with Stage 3 (AIDS) at the Time of HIV Diagnosis, by Age Group,
2021

This graph shows that the likelihood of having stage 3 HIV at the time of HIV diagnosis increases with age. 

Source: Centers for Disease Control and Prevention. Monitoring Selected National HIV Prevention and Care
Objectives by Using HIV Surveillance Data United States and 6 Dependent Areas, 2021. HIV Surveillance
Supplemental Report. 2023;28(No. 4). Published May 2023.
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Figure 6 Persons with Undiagnosed HIV, by Age Group, United States, 2021

This graphic shows percentage of people in the United States who have undiagnosed HIV.  In general, the
percentage of persons with undiagnosed HIV decreases with age.

Source: Centers for Disease Control and Prevention. Estimated HIV Incidence and Prevalence in the United
States, 2017–2021. HIV Surveillance Supplemental Report. 2023;28(3). Published May 2023.
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Figure 7 Persons with Diagnosed or Undiagnosed HIV in HIV Care Continuum Outcomes, by Age,
United States, 2021

In the HIV Care Continuum, persons in the older age groups (45 and older) had the highest levels of HIV RNA
suppression.

Source: Centers for Disease Control and Prevention. Monitoring Selected National HIV Prevention and Care
Objectives by Using HIV Surveillance Data—United States and 6 Dependent Areas, 2021. HIV Surveillance
Supplemental Report. 2023;28(No. 4). Published May 2023.
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Figure 8 Risk of Acute Myocardial Infarction Based on HIV Status and Age

This graph is based on data from 82,459 participants in the Veterans Aging Cohort Study (Virtual Cohort)
from April 1, 2003 through December 31, 2009. Persons with HIV clearly had a higher risk of developing
acute myocardial infarction and this risk was seen across multiple decades of age.

Source: Freiberg MS, Chang CC, Kuller LH, et al. HIV infection and the risk of acute myocardial infarction.
JAMA Intern Med. 2013;173:614-22.
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Figure 9 Deaths in Persons with Diagnosed HIV, by Age Group, United States, Year-End 2021

Notably, 73.3% of the deaths that occurred in 2021 among persons diagnosed with HIV in the United States
involved persons 50 years of age and older.

Source: Centers for Disease Control and Prevention. Centers for Disease Control and Prevention. Diagnoses
of HIV infection in the United States and dependent areas, 2018 (Preliminary). HIV Surveillance Report, 2019;
vol. 30:1-129. Published November 2019.
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Table 1. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV

Recommended Initial Regimens for Most People with HIV

Recommended regimens are those with demonstrated durable virologic efficacy, favorable tolerability and
toxicity profiles, and ease of use. Choice of antiretroviral therapy during pregnancy should be guided by
recommendations from the Perinatal Guidelines.
For people who do NOT have a history of long-acting cabotegravir use as HIV PrEP, the following regimens
are recommended:
INSTI + 2 NRTIs:

Bictegravir-tenofovir alafenamide-emtricitabine (AI)
Dolutegravir plus (tenofovir alafenamide or tenofovir DF)a plus (emtricitabine or lamivudine) (AI)

INSTI + 1 NRTI

Dolutegravir-lamivudine (AI)—except for individuals with HIV RNA >500,000 copies/mL, HBV
coinfection, or when antiretroviral therapy is to be started before the results of HIV genotypic
resistance testing for reverse transcriptase or HBV testing are available

For people with HIV and a history of using long-acting cabotegravir as HIV PrEP, integrase genotypic drug
resistance testing should be done before the start of antiretroviral therapy. If treatment is begun prior to the
results of genotypic testing, the following regimen is recommended:
Boosted PI + 2 NRTIs:

Darunavir (boosted with cobicistat or ritonavir) plus (tenofovir alafenamide or tenofovir DF)a plus
(emtricitabine or lamivudine)—pending the results of the genotype test (AIII).

Abbreviations: INSTI = integrase strand transfer inhibitor; NRTI = nucleoside reverse transcriptase inhibitor
aTenofovir alafenamide and tenofovir DF are two forms of tenofovir approved by the FDA. Tenofovir
alafenamide has fewer bone and kidney toxicities than tenofovir DF, whereas tenofovir DF is associated with
lower lipid levels. Safety, cost, and access are among the factors to consider when choosing between these
drugs.

Rating of Recommendations: A = Strong; B = Moderate; C = Weak
Rating of Evidence: I = Data from randomized controlled trials; II = Data from well-designed nonrandomized
trials, observational cohort studies with long-term clinical outcomes, relative bioavailability/bioequivalence
studies, or regimen comparisons from randomized switch studies; III = Expert opinion
Source: 

Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral
Agents in Adults and Adolescents with HIV. Department of Health and Human Services. What to Start.
Initial Combination Antiretroviral Regimens for People With HIV. September 12, 2024. [HIV.gov]
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