
Antiretroviral therapy in older people and polypharmacy

Catia Marzolini



Aging of the HIV population and related pharmacological issues

Autenrieh CS et al. PLoS One 2018; UNAIDS (data in 2019) available at http://aidsinfo.unaids.org; Pallela FJ et al. AIDS 2019, Pelchen-Matthews A et al. AIDS 2018; Courlet P et al. OFID 2019 

• Globally, 7.5 million people with HIV are > 50 years, representing about 20% of all people with HIV.

=> Increased number of comorbidities and comedications with aging

Number of non- HIV medications with age

Polypharmacy defined as concurrent use of

>5 medications. 

Consequences of polypharmacy

http://aidsinfo.unaids.org/


Drug interactions profiles of antiretrovirals considering 1000 medications
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adapted from Back D & Marzolini C. J Int AIDS Soc 2020; www.hiv-druginteractions.org



Protease inhibitors are perpetrators of drug-drug interactions
• Statins enter the liver (site of action and metabolic elimination) via hepatic transporter OATP1B1.

• Protease inhibitors inhibit OATP1B1: atazanavir > lopinavir > darunavir > ritonavir, cobicistat => PK/PD interaction.

www.hiv-druginteractions.org, Annaert P et al. Xenobiotica 2010; Courlet P et al. J Antimicrob Chemother 2020



Achievement of lipid targets in people with HIV on statin

• 175 people with HIV on antiretroviral treatment and receiving a statin.

• Individual non-HDL and total cholesterol target values set using the Framingham score and the European AIDS 

Clinical Society recommendations.

 Despite high concentrations of statins, non-HDL targets were less often achieved with protease inhibitors based

regimens likely due to both their inhibitory effects on OATP1B1 and their unfavourable effects on lipids.

 Unboosted antiretrovirals should be favoured in individuals with refractory dyslipidemia.

Courlet P et al. J Antimicrob Chemother 2020



Lepik KJ et al. AIDS 2022

Evolving patterns of drug-drug interactions in HIV cohort in British Columbia, Canada

Prevalence of drug-drug interactions over the years



Drug interactions with unboosted integrase inhibitors

Schafer JJ et al. Open Forum Infect Dis 2020 Askari A et al. JAIDS 2023

• Real-life studies evaluating prevalence of drug-drug interactions before and after switch to a bictegravir or

dolutegravir containing regimen. 

Prevalence interactions before and after switch to

bictegravir/emtricitabine/tenofovir alafenamide

(n = 411 people with HIV)

Prevalence interactions before and after switch to

to bictegravir or dolutegravir containing regimens

(n = 151 people with HIV)



Drug interactions with divalent cations are manageable

www.hiv-druginteractions.org/prescribing_resources/hiv-explainers-cations 



Drug interactions with inducers remain an issue for most antiretrovirals

www.hiv-druginteractions.org



Drug interactions with intramuscular cabotegravir/rilpivirine

Oral cabotegravir + rifampicin Intramuscular cabotegravir / rilpivirine (monthly administration) + rifampicin

=> The interaction between intramuscular cabotegravir/rilpivirine and rifampicin cannot be overcome by reducing the dosing interval.

Ford SL et al. Antimicrob Agents Chemother 2017; Bettonte S et al. Clin Infect Dis 2023; www.hiv-druginteractions.org



HIV drug interactions websites

https://interaccioneshiv.huesped.org.arwww.hiv-druginteractions.org



Physiological changes with aging

Back D & Marzolini C. J Int AIDS Soc 2020; Calcagno A et al. Expert Opin Drug Metab Toxicol 2021



Effect of aging on antiretroviral drug pharmacokinetics

=> Age related physiological changes do not impact antiretroviral pharmacokinetics to a clinically significant extent.

No a priori dose adjustment is needed in absence of severe comorbidities.

=> Effect of aging on the pharmacokinetics of intramuscular cabotegravir/rilpivirine remains to be evaluated.

Stader F et al. Br J Clin Pharmacol 2021; Courlet P et al. AIDS 2020; Stader F et al. Clin Pharmacol Ther 2021 

Dumond J et al. HIV Med 2013; Elliot E et al. Clin Infect Dis 2019; Winston A et al. J Antimicrob Chemother 2013



Effect of aging on the PK of intramuscular cabotegravir/rilpivirine
Factors such as exercise and blood flow in the muscle can impact the release of drug from the depot.

physical activity

muscle mass                  reduced with aging => impact on cabotegravir/rilpivirine PK?

blood flow

When comparing muscle biopsies in age-matched and non-obese BMI-matched frail and non-frail elderly adults:

frail group showed increased intramuscular adipose tissue, decreased lean tissue and elevated IL-6 protein

compared non-frail group => impact on cabotegravir/rilpivirine PK?

Stader F et al. Clin Pharmacokinet 2019; Addison O et al. J Nutr Health Aging 2014



Effect of aging on non-HIV drug pharmacokinetics

Exposure of HIV and non-HIV drugs increases progressively with aging due to a decrease in clearance as a result of 

decreased hepatic blood flow and glomerular filtration.
Stader F et al. Clin Pharmacokinet 2020; Stader F et al. Br J Clin Pharmacol 2021 



Physiological changes with aging

Back D & Marzolini C. J Int AIDS Soc 2020; Calcagno A et al. Expert Opin Drug Metab Toxicol 2021



Virologic outcomes for older PWH initiating ART in RCTs

=> Efficacy of most commonly prescribed ART-regimens seem not to be different in older compared to young PLWH.

1. Cahn P et al. Lancet 2019; 2. Cahn P et al. JAIDS 2020; 3. Mills A et al. CROI 2020 abstract 477; 4. Walmsley S et al. NEJM 2013; 

5. Orrell C et al. Lancet HIV 2017; 6. Elliot ER et al. AIDS 2022 



Ghosn J et al. EACS Conference 2023

Tolerability of LA cabotegravir/rilpivirine in older compared to young PWH

Sub-analysis of CARISEL study showed that safety and tolerability of LA cabotegravir/rilpivirine was similar in 

participants aged <50 y (n = 301) and >50 y (n = 129) through 12 months. 

Adverse reactions through 12 months



Tolerability of LA cabotegravir/rilpivirine in older compared to young PWH

=> Integrase inhibitor based regimens showed a good tolerability/durability of more than 2 years in geriatric patients.

Proportion of subjects discontinuing the integrase inhibitor based regimen

• Inclusion of 822 participants (median age 70 years) in the GEPPO cohort. 

• 6.4%, 21.1% and 22.9% participants discontinued dolutegravir, raltegravir and elvitegravir/cobicistat respectively.

Discontinuation mainly due to treatment simplification.

Foca E et al. PLoS One 2021

raltegravir

dolutegravir

elvitegravir/cobicistat



Anticholinergic medications and cognitive impairment/falls
Older individuals are more sensitive to anticholinergic medications due to a decrease in cholinergic

receptors in the brain. Drugs with anticholinergic properties can impair cognition, increase the risk of falls.

=> Trend with being on >1 anticholinergic medication and

self-reported neurocognitive impairment. 

=> In a second analysis of the SHCS, anticholinergic

medication use was associated with motor skills deficits.

=> Association between use of anticholinergic

medication and higher odds of recurrent falls. 

Jakeman B et al. J Antimicrob Chemother 2022; Jakeman B et al. Open Forum Infect Dis 2022; Doctor J et al. HIV med 2023



Drugs with anticholinergic effects and cognitive performance

Anticholinergic burden and cognitive performance/ brain volumes

Impact of reduction in anticholinergic burden and executive function

Cooley SA et al. AIDS 2021



Anticholinergic medications

Jakeman B. et al. J Antimicrob Chemother 2022

Examples of anticholinergic medications

Online anticholinergic burden calculator

https://www.acdcalc.com



Prescribing errors in older people with HIV
Reference Country N ACH 

medication

Inappropriate

medication

Cantarelli et al. Farm Hosp 2020 Spain 78 47%

Contreras Macias et al. Rev Esp Quimioter 2021 Spain 19 47%

Courlet et al. OFID 2019 CH 996 31%

Doctor et al. Top Antivir Med 2022 UK 699 28%

Fernandez Fradejas et al. Enferm Infect Microbiol Clin 2022 Spain 73 59%

Gallardo et al. Eur J Hosp Pharm 2019 Spain 237 78%

Greene et al. J Am Geriatr Soc 2014 USA 89 38%

Guaraldi et al. Antivir Ther 2017 Italy 123 38%

Jakeman et al. J Antimicrob Chemother 2022 Switzerland 1019 20%

Jakeman et al. OFID 2022 Switzerland 981 14%

Lao Dominguez et al. Farm Hosp 2021 Spain 251 45%

Livio et al. J Antimicrob Chemother 2021 Switzerland 175 67%

Lopez Ceteno et al. HIV Med 2020 Spain 1292 37%

Loste et al. Br J Clin Pharmacol 2021 Spain 91 88%

Mazzitelli et al. AODS 2019 UK 790 27%

McMillan et al. Can J Gen Int Med 2022 Canada 951 60%

Mercadal-Orfila et al. AIDS Care 2022 Spain 223 31%

Onteniente Candela et al. Farm Hosp 2019 Spain 210 47%

Onteniente Candela et al. Eur J Hosp Pharm 2019 Spain 120 47%

Vinuesa-Hernando et al. Int J Clin Pharm 2021 Spain 30 63%

Zhan Zhou et al. Farm Hosp 2018 Spain 75 55%



Interventions to limit polypharmacy and prevent prescribing errors

EACS guidelines, version 12 October 2023



Drug to deprescribe in older PWH in presence of certain conditions

Deprescribing = planned and supervised process of dose reduction or stopping of medications that may be causing harm

or no longer provide benefit.

EACS guidelines, version 12 October 2023



69-year old man

HIV infection

(since 2004) 

Co-morbidities

Neurocognitive disorders

Depression

Gout

Gastro-esophageal reflux

Urticaria

Dyslipidemia

HIV medications

Bictegravir 50 mg QD

Emtricitabine 200 mg QD

Tenofovir alafenamide 25 mg QD

Co-medications

Hydrochlorothiazide 25 mg QD

Escitalopram 10 mg QD

Allopurinol 300 mg QD

Pantoprazole 20 mg QD

Clemastine 1 mg BID

Atorvastatine 20 mg QD

Immunological/virological parameters

HIV VL: <20 copies/mL

CD4: 519 cells/mm3

Serum chemistry

eGFR 80 ml/min/1.73

Potassium : 3.3 mmol/L

Glucose: 5 mmol/L

Total cholesterol: 5.0 mmol/L

HDL cholesterol: 1.6 mmol/L

LDL cholesterol: 2.1 mmol/L

Blood pressure: 115/75 mmHg
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• No indication for hydrochlorothiazide, patient has no hypertension
• Hydrochlorothiazide can increase uric acid levels



Interaction between hydrochlorothiazide and uric acid

Competition between

hydrochlorothiazide

and uric acid for renal 

elimination via OAT1

Hydrochlorothiazide recognized

as organic acid and serves as

substrate for moving uric acid

intracellularly from renal filtrate

www.hiv-druginteractions.org
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• Concomitant administration of drugs with strong anticholinergic properties (i.e. 
clemastine) is inappropriate as this can impair cognition. 
Replace clemastine by loratadine 10 mg QD
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Summary

• Age related physiological changes increase the exposure of antiretrovirals however to an extent that does not warrant

dose adjustment.

• Virologic response and tolerability of antiretroviral treatment is similar in elderly compared to younger PWH. 

However, age related pharmacodynamic changes may affect the effect of other drugs.

• Polypharmacy often unavoidable in elderly, avoid unnecessary/inappropriate polypharmacy.

Future research/developments

• Impact of frailty on drug pharmacokinetics/pharmacodynamics.

• Impact of eliminating unnecessary/inappropriate medications on the quality of life.

• Prediction of drug-drug interactions with antiretrovirals using AI.

• Computerized prescription systems integrating several screening tools to efficiently assist with identification and

prevention of prescribing errors.
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