
Lessons Learned From the First Wave of Aging with HIV

Amy Justice, MD, PhD1 and R. Scott Braithwaite, MD2

1Professor of Medicine and Public Health, Yale University, Department of Internal Medicine, 950 
Campbell Ave (11-ACSLG), West Haven, CT, 06516

2Professor of Population Health and Medicine, New York University School of Medicine, 
Department of Population Health, 227 East 30th street (Floor 6 Room 615), New York, NY 10016

Summary

In this perspective piece, Drs. Justice and Braithwaite consider what has been learned and is being 

studied about aging with HIV in resource rich settings. The authors argue that while there is much 

that will be different about aging with HIV in other parts of the globe, there are common themes 

and approaches to care. These include the observation that most patients have more than one 

health condition, and the need to assess individual risk, prioritize care, and consider the total 

burden of disease when considering further testing and treatment.

Background

There are many differences among those aging with HIV infection in North America/Europe 

and Africa, even among individuals of African ancestry. In North America/Europe the 

current wave of individuals aging with HIV is characterized by those, now on combination 

antiretroviral therapy (cART), previously exposed to mono and dual therapy. As a result, 

levels of antiretroviral resistance may be changing as more antiretroviral naïve individuals 

initiate cART; in Africa prior exposure is less common and levels of resistance may be 

lower.

Infected populations also differ. In North America/Europe, the burden of HIV falls 

disproportionally among racial and sexual minorities[2] in whom aging, in general, has been 

poorly characterized. This “special population” of middle aged, predominantly male, aging 

individuals often continues to use alcohol, tobacco, and psychoactive medications (including 

prescription opioids)[3]. This group is also more likely to have a history of intravenous drug 

use, attendant HCV infection, and depression[4]. Until fairly recently in Africa, short life 

expectancy precluded substantial numbers of aging individuals even in the general 

population. Those now aging with HIV infection are similar to the general population and 

much more commonly female[5, 6]. In Africa, even more than in North America/Europe, 

alcohol (including home brew) is a more dominant problem than abuse of opioids or 

injection drugs[7, 8].
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Importantly, in North America/Europe and Africa, the age distribution of those “aging” with 

HIV infection remains largely within middle age (45–65 years)[2, 5, 6]. Because we have 

limited information concerning what aging beyond middle age “should” look like for 

Africans and for racial and sexual minorities in North America/Europe, we need to 

understand aging more generally in these populations, as well as how HIV alters this 

trajectory.

Given the special issues surrounding aging with HIV, three questions come to mind: 1) what 

can be learned from research among those aging without infection, 2) what can be learned 

from research among those aging with HIV–but in a different context, and 3) what must be 

studied in the African context. We address these questions iteratively, as we consider the 

adaptation of three central geriatric concepts to those aging with HIV infection: 

multimorbidity, frailty, and the importance of personalized care.

Multimorbidity

Multimorbidity is defined as the presence of more than one life threatening chronic health 

condition [9, 10]. Mr. Smith is aging with multimorbidity; he has chronic HIV and Hepatitis 

C infections, hazardous alcohol consumption, is becoming obese, smokes, and has 

hypertension. HIV, HCV, obesity, and hazardous alcohol consumption all contribute to his 

likely liver fibrosis (evidenced by increased alanine and aspartate transaminases) and 

increasing risk for liver cancer[11]. His smoking, obesity, elevated lipids, lack of exercise, 

and hypertension certainly increase his risk of cardiovascular disease, renal disease, and 

stroke. His erectile dysfunction suggests the presence of microvascular disease.

While multimorbidity is not exclusively seen among older individuals, it is more common 

with increasing age. Among those aging without HIV Infection in North America/Europe, 

multimorbidity is the norm[4, 12, 13]. Further, among those with suppressed HIV-1 RNA, 

HIV has ceased to be the “dominant” comorbidity (i.e., that which eclipses management of 

all other comorbidities)[14] but rather is a key element in the overall milieu of 

multimorbidity. Multimorbidity introduces additional sources of risk, competing demands 

for care, added complexity, and polypharmacy[15].

There are two major sources of multimorbidity, HIV associated non AIDS conditions 

(HANA Conditions) and true comorbid (or HIV independent) disease. As the name “Human 

Immunodeficiency Virus” implies, we initially conceived of HIV as a disease of the immune 

system. But HIV is a systemic disease akin to diabetes, rheumatoid arthritis, or multiple 

myeloma, with direct and indirect effects on every major organ system (immune, blood, 

heart, lung, liver, kidney, muscle, bone, and both central and peripheral nerve)[16–18]. Now 

that we have therapies capable of maintaining a partially effective immune system, more 

people are experiencing long term manifestations of HIV infection, many of which interact 

with comorbidities of aging and substance use. HANA conditions are also seen among 

individuals without HIV infection, are more common among older individuals, and are 

associated with HIV infection even after adjustment for age and other known risk factors. 

The SMART trial suggested that uncontrolled viral replication is associated with greater risk 

of many of these conditions than is long term exposure to antiretroviral therapy[19]. 

Whether HANA conditions are causally related to HIV, long term sequela of HIV such as 
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microbial translocation and chronic inflammation, or consequences of antiretroviral 

treatment likely depend on the condition in question. For example, increased risk of 

osteoporotic bone fractures among men with HIV appears to be closely tied to body mass 

index and proton pump inhibitor use[20]. In contrast, increased risk of myocardial infarction 

appears to remain even after adjustment for established risk factors[21].

Nevetheless, there is little data supporting the claim of “premature” versus “accentuated” 

aging[22]. Once you control for differences in the distribution of ages among uninfected 

versus HIV infection populations, and consider only actual clinical events rather than 

biomarkers, we do not see substantial differences in the age at which events occur[20–23]. 

While the risk of having the condition is increased among those with HIV compared to 

uninfected individuals, clinical events typically occur within 5 years of the ages observed 

among uninfected individuals.

As among those aging without HIV infection, many conditions are developing among 

patients aging with HIV infection due to behavioral, environmental, and genetic risk factors. 

While these may not be causally associated with HIV or its treatment, they contribute to 

multimorbidity, may be exacerbated by HIV or its treatment, and likely influence what are 

the most optimal therapeutic choices.

The frequency of multimorbidity will grow as the population with HIV ages. The dominant 

profile of multimorbidity among middle aged individuals aging with HIV in North America/

Europe features chronic viral hepatitis, liver cirrhosis, hypertension, depression, 

cardiovascular disease, diabetes, chronic obstructive lung disease, osteoporosis, and renal 

disease[4, 20, 24–26]. Lung cancer, hepatocellular cancer, anal cancer, and colon cancer are 

also commonly observed[26]. Some of these conditions also progress more rapidly among 

those with HIV infection, especially if HIV RNA is not suppressed[27–29].

The dominant profile of HANA and comorbid conditions experienced by those aging with 

HIV in Africa remains to be characterized and may vary from those in North America/

Europe. In Africa, malnutrition, tuberculosis, multidrug resistant tuberculosis, malaria, lung 

disease from smoke inhalation, and schistosomiasis will be more common. Of note, 

cardiovascular disease in part from untreated hypertension is likely important on all three 

continents[30].

A first step in addressing the needs of those aging with HIV in Africa will be a careful 

characterization of patterns of multimorbidity as is already underway within North America/

Europe. While the particular conditions in North America/Europe and Africa will vary, the 

implications of multimorbidity are the same and include frailty and the need to tailor care to 

individual risk.

Frailty Among those Aging with HIV

Another important concept in geriatrics is that of frailty[31]. The concept of frailty is that 

the whole is greater than the sum of the parts in health and disease. Specifically, multiple 

organ system injuries conspire to deplete reserve, both of the individual organ system and 

for integrated functioning of the organism, whether functioning is measured in terms of 
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cognition, exercise tolerance, strength, or health related quality of life. Nevertheless, 

reductions in functional reserve may occur above and beyond organ injury due to age-related 

physiological changes that may also contribute to frailty. Among those aging with HIV, 

chronic inflammation is thought to play an even greater role than it does among those aging 

without HIV infection[17, 32, 33].

Of note, organ systems within the human body do not function in a vacuum. Renal injury 

increases risk of cardiovascular disease[34]. Cognitive function may more often be a sign of 

systemic disease rather than direct neurologic injury and inflammation and fibrosis are 

universal processes.

Once an individual has lost reserve from injury or from age-related functional decline, they 

are less able to absorb additional injury from any source and are at increased risk from any 

acute insult including surgery, hospitalization, additional medication, or physical injury. 

Frailty is an attempt to quantify the extent of loss of functional reserve overall rather than 

simply counting disease processes.

While the geriatric community agrees on the importance of frailty[35–40], there is much 

debate concerning its measurement. Fried and colleagues have developed a frailty phenotype 

incorporating physical functioning, symptoms of fatigue, weight loss, and depression which 

has been shown predictive of mortality and hospitalization among those aging without HIV 

infection[35, 41]. However, this phenotype remains relatively uncommon among those aging 

with HIV infection[42, 43]. Others have emphasized components of frailty such as 

sarcopenia, functional performance, or markers of chronic inflammation[39, 44]. It is likely 

that the particular components of frailty most operative for middle aged individuals with 

HIV infection may differ from those among HIV uninfected individuals of more advanced 

age. They may also differ by geographic region and among social and ethnic groups.

Personalized Care

As can be seen from the case of Mr. Smith, multimorbidity and frailty call into question the 

“one size fits all” approach to care suggested by care guidelines. The geriatric literature has 

described this problem among those aging without HIV infection[15, 45]. One study applied 

guidelines for 10 common chronic diseases to a closed panel of 2,500 primary care patients 

who were age, sex, and disease prevalence matched to the US population[46]. They then 

estimated the time it would take to provide guideline driven care to these patients assuming 

that there was no active disease (3.5 hours a day) or some active disease (10.6 hours a day). 

These estimates did not allow for new problems or new patients to the practice. Another 

study considered guideline driven care for a hypothetical 79 year old woman with COPD, 

type 2 diabetes, osteoporosis, hypertension, and osteoarthritis[47]. If all relevant guidelines 

had been followed, the patient would be prescribed 12 medications (costing her $406/

month). In the case of Mr. Smith, we are considering adding to his current regimen of 3 

antiretrovirals and Gabepentin, 6 additional medications and considering a course of 

treatment for his chronic HCV infection. Certainly Mr. Smith faces a burden of 

polypharmacy, potential drug toxicities, and drug drug interactions that meets or exceeds 

those of the 79 year old, HIV uninfected, woman discussed in this study.
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Importantly, HIV and its treatment impact the harm-to-benefit profile of care (both screening 

and treatment) of non-AIDS conditions through (1) direct and indirect biological effects of 

HIV (HANA conditions); (2) treatment toxicity; (3) increased susceptibility to injury from 

treatment (frailty) and 4) decreased time to benefit from preventative interventions (decrease 

life expectancy compared to uninfected individuals)[48].

An intervention that may be beneficial in someone with HIV might have no benefit or 

actually be harmful if that person has HIV and multimorbidity[48]. For example, frequent 

screening for lung cancer has the potential to be beneficial among HIV-infected smokers 

because HIV magnifies the risk of lung cancer from smoking, and therefore increases the 

potential benefit from lung cancer screening. However, if the false positive rate is also 

increased among those with HIV infection, say from prior lung infections, screening may 

cause more harm than benefit because of more numerous complications from downstream 

diagnostic procedures.

Even without multimorbidity, an intervention that may be beneficial in someone without 

HIV has the potential to be harmful with HIV. For example, an individual with HIV and a 

short life expectancy would be unlikely to benefit from colorectal cancer screening because 

they might be more susceptible to the immediate harms from colonoscopy (perforation), but 

may not live long enough to experience the benefits of avoiding a future cancer[49].

Finally, we must consider opportunity cost[50]. Providers who are focused on a long list of 

screening and counseling tasks may not be able to respond to the patient’s greatest priority 

or the problems most immediately threatening functional status, quality of life, or mortality. 

For Mr. Smith, the most important additional interventions to prevent further morbidity and 

prolong his survival are likely getting him to stop drinking, treating his hypertension, and 

(possibly) treating his HCV infection. In contrast, Mr. Smith is likely most interested in 

addressing his erectile dysfunction. What is the best course of action?

An essential step toward personalized health care is the accurate assessment of individual 

risk[9, 51–55]. Because multimorbidity is the norm in aging and in HIV infection, and 

resulting levels of frailty vary widely, the range and characterization of risk encompassed 

among those aging with HIV is broad. While some groups approach “normal” life 

expectancy, most groups experience substantial morbidity and mortality associated with 

chronic HIV infection[56–58]. As a result guideline driven care, focused on optimizing the 

“average” outcome, likely misses the mark—suggesting too much screening and treatment 

for some and not enough for others.

Tailoring care to individual risk involves a systematic consideration of whether to adapt the 

timing, intensity, and appropriateness of interventions in light of an individualized 

assessment. One must use validated prediction tools to estimate absolute net benefit (not 

relative benefit) accounting for treatment risks and costs and for the time required to benefit 

from the treatment[51]. This approach requires two essential inputs: accurate estimation of 

risk and accurate estimation of the likely risk reduction associated with the intervention.

Clinical risk indices based upon routinely collected clinical data can enhance provider 

assessment of risk and have come into wider use in recent years among those aging without 
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HIV infection[59]. The Veterans Aging Cohort Risk Index (VACS Index) incorporates nine 

clinical biomarkers and age to generate a summary risk score that can be translated into 

absolute risk of all cause mortality among those with HIV infection (Figure 1). Scores vary 

from 0 to 140 and strongly differentiate risk of all cause mortality[60–63], hospitalization 

and medical intensive care unit admission[64], and functional performance[65]. Scores 

change dramatically over the first 12 months of cART[61–63] and when antiretroviral 

treatment is interrupted [66]. These changes are greater than those seen for an index 

restricted to age, CD4 cell count and HIV-1 RNA.

After 12 months on cART, the median observed VACS Index score is 16 among those who 

have suppressed HIV-1 RNA and a good CD4 response (>100 cell improvement). In 

contrast, among those who fail to show a good response, scores are much higher (41 

median). Consider Mr. Smith. His overall VACS Index score is 39 and his expected 5 year 

mortality is 18%. Thus, he is likely to live another 7 years and would benefit from colon 

cancer screening. If we could normalize his FIB-4 (composite marker of age, AST, ALT, and 

platelets) through alcohol cessation we might lower his score by 6 points and improve his 5 

year mortality to 14% (a 22% reduction in risk). If we successfully treat his HCV infection, 

we can further reduce his score to 28 and his 5 year mortality to 12% (risk reduction of 

33%). Normalization of his FIB-4 may also reduce his risk of hepatocellular cancer which is 

currently four times higher than that for HIV infected individuals with a normal FIB 4[11]. 

We do not yet know how much added protection he would get from better blood pressure 

control or from smoking cessation but this will be the subject of future studies. Eventually, it 

would be possible to rank potential interventions like these in relation to their likely benefit 

and the time frame required before benefits outweigh harms so that providers, patients, and 

policy makers can chose the most appropriate combination of treatments for individual 

patients.

Ultimately, only a randomized trail can prove that screening and treatment guided by a risk 

assessment tool like the VACS Index improves outcomes or decreases costs. Note that the 

VACS Index does not include all common sources of risk and might be improved by the 

addition of D-dimer or sCD14[67]. Similarly, a comprehensive measure of sarcopenia or 

functional performance might be useful. However, prior experience with prognostic indices 

suggest that, once an index achieves a comparable level of predictive accuracy (C statistics 

between 0.75 and 0.82 for all cause mortality), additional predictive variables often fail to 

enhance sensitivity or specificity and may only serve to complicate its application[68, 69]. 

This is because the variables that are already in the model often covary with omitted 

variables. Additional markers should only be included if they result in improved risk 

classification[69–71]. The VACS Index is currently as discriminating of all cause mortality 

among subjects from North America/Europe as the Framingham Heart Index is of 

myocardial infarction. In a recently published meta-analysis of prognostic inidices[59] for 

older adults, performance of validated indices was consistent with that established for the 

VACS Index. The VACS Index is likely ready for clinical application within resource rich 

settings.

What of a risk Index for patients aging with HIV in Africa? The need to prioritize care and 

identify that which is most likely to benefit a given patient is even more acute in this setting 
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due to constrained health systems, fewer available tests, less available treatment, and limited 

human resources to deliver the care. Most of the variables included in the VACS Index are 

not routinely monitored in Africa.

What would it take to develop a useful index in Africa? A critical step would be careful 

ascertainment of mortality events and standardized collection of biomarkers that are 

routinely used in clinical management. While CD4 count is likely essential, lymphocyte 

count might offer some insight. Hematocrit might be more consistently measured than 

hemoglobin. Red Cell Distribution Width might offer a reflection of inflammation[72].

Our experience suggests that, if you have to choose, aspartate transaminase provides a better 

indication of mortality risk than alanine transaminase. Given the prevalence and impact of 

tuberculosis and multidrug resistant TB[73], these would likely be important variables to 

consider. Malaria and schistosomiasis are common and likely complicate outcomes. Body 

Mass Index (BMI) as a measure of wasting is likely an essential measure. Weight gain after 

cART initiation might provide an important indication of treatment response[74, 75]. 

Functional performance and biometrics might be used instead of some laboratory markers. 

Because untreated hypertension is common[76, 77], blood pressure should be evaluated as a 

candidate variable in the index. Other measures of malnutrition and poverty might also 

improve predictive accuracy. We would welcome the development and validation of such an 

index.

There are established frameworks for tailoring care in the context of chronic disease and 

multimorbidity[47, 49, 78–83] once individualized risk is characterized. These frameworks 

provide a roadmap for tailoring clinical guidelines and quality benchmarks, incentives, and 

subgroup analyses in future studies on the journey away from “one size fits all” towards 

more patient-centered care. They will be improved if comparative effectiveness research 

provides even more detailed information for tailoring care in the future.

One framework (the “Payoff Time”[49, 84]) is notable because it is prescriptive and 

quantitative and encompasses all major pathways(Figure 2). The Payoff Time can be used 

whenever an intervention would have harms that occur soon after the intervention is 

initiated, but has benefits that accumulate more slowly over time, and it is readily applicable 

to individuals with HIV. For example, the payoff time framework may be used to tailor 

colorectal cancer screening decisions, lung cancer screening decisions, or decisions 

regarding vascular surgery[85, 86].

It is important to note that the goal of tailoring care for individuals with HIV is not just a 

concern for resource-rich environments, but is a global concern, and that the same 

frameworks are applicable. For example, while communicable disease in sub-Saharan Africa 

receives much attention, a remarkably large portion of the preventable mortality burden in 

sub-Saharan Africa is due to preventable cardiovascular disease, in particular from untreated 

hypertension and smoking[76, 77]. As cART becomes increasingly utilized in Africa and as 

individuals with HIV live longer, many will start to die of preventable cardiovascular disease 

from smoking and uncontrolled hypertension. Frameworks to tailor care can be used to 

address important questions such as “Should individuals with HIV have different screening 
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strategies for smoking cessation compared to the general population?” Analogous tailoring 

strategies can also apply to other goals of care, such as preventing and treating tuberculosis 

and malaria.

In conclusion, there are vital differences between the wave of individuals aging with HIV 

infection in North America/Europe and that beginning in Africa. Nevertheless, there is much 

that can be learned from our joint experiences to optimize the process and outcomes of aging 

with HIV infection. Specifically we need to focus on means of measuring cumulative 

disease burden from all sources of disease (HIV and non HIV), identifying and ranking 

modifiable risk factors, and intervening on factors most likely to substantively improve 

outcomes for the individual. In both North America/Europe and in Africa, we need to insure 

that our health care resources are used to do as much good, and as little harm, as possible.

Biography

Mr. Smith

Mr. Smith lives in a major metropolitan area of the United States. He is 52 year old, African 

American, and male with HIV infection and has been on combination antiretroviral therapy 

(cART) for 10 years. He started on dual therapy with stavudine and didanosine prior to 

switching to a triple drug regimen and has been on his second cART regimen with an 

undetectable HIV-1 RNA for 5 years. He has Hepatitis C infection that has not been treated.

In the United States, Department of Health and Human Services (DHHS) guidelines 

recommend the following regular screening evaluations for Mr. Smith: adherence, HIV risk 

of transmission behaviors, HIV 1 RNA, CD4 count, electrolytes, glucose, a complete blood 

count, alanine transaminase, aspartate transaminase, Total Bilirubin, fasting lipids, 

urinalysis, and anal cancer screening. If we add in the United States Preventative Task Force 

A or B Level Recommendations we would also screen for tobacco, alcohol, depression, diet, 

obesity, aspirin (if at risk of cardiovascular disease), colon cancer, blood pressure, and, if the 

blood pressure is greater than 135/80, diabetes.

Mr. Smith has one partner, does not use condoms due to erectile dysfunction, has an 

undetectable viral load and good CD4 cell count, but has low level abnormalities in 

creatinine, alanine transaminase, aspartate transaminase, and lipids. He has a longstanding 

peripheral neuropathy that developed on stavudine for which he takes Gabapentin. He 

smokes a pack of cigarettes a day, drinks a 6 pack of beer most Saturdays, feels blue but not 

suicidal, has been gaining weight, doesn’t exercise or take aspirin, has never been screened 

for colon cancer, and has untreated hypertension. If we address his tobacco addiction, 

depression, cardiovascular risk, and erectile dysfunction with medications we might add six 

drugs putting him on a total of 10 drugs before addressing his C infection. Among aging 

individuals without HIV infection the risk of adverse drug effects including drug toxicity, 

drug-drug interactions, and nonadherence increases with each additional drug beyond five 

medications. In the United States, we need to prioritize care to insure we do the most good 

and least harm, yet among myriad options, we have little guidance concerning prioritization.
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In Africa and other resource-limited settings, Mr. Smith would likely have started on cART, 

rather than having had prior exposure to mono or dual therapy, and have been on treatment 

for a shorter period. Although his burden of comorbid disease would likely be as great, the 

particular conditions might differ and he would have fewer treatment options. Instead, the 

need for prioritization in Africa concerns which interventions should be targeted for 

investment to yield the greatest health benefit. In both the United States and Africa, we do 

not know which interventions are most likely to benefit patients with multimorbidity aging 

on cART or whether some treatments might actually result in net harm due to polypharmacy. 

Nor do we have an evidence base on which to tailor treatment choices based on individual or 

more homogeneous subgroup risk estimates.
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Fig. 1. 
The Veterans Aging Cohort Study Risk Index.
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Fig. 2. 
Multifaceted influence of HIV status on harms and benefits of screening and treatment for 

non-AIDS conditions.
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