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Increasing trends in multimorbidity and polypharmacy over a 5-year period in
people living with HIV in the United States
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Increasing trends in multimorbidity and polypharmacy over a 5-year period in
people living with HIV in the United States

Hypertension Hyperlipidemia Neuropsychiatric
A% 4% %
M il -
5% T 5% = % -
55
0% 4 ik 0 7% % 1
% 5% 4% 73 71% M 4% Bid%
2% -3 M 2%
158% 1%
M A %
16% 15% 15%
1% 0% 0%
% % %
("% ™ %
Filil ] HH5 Foij -] 017 208 204 izl 2016 a7 ol ] A4 016 Pl i a8
Type 2 diabetes " Chronic kidney disnu Obesityloverweight Gastrointestinal Substance abuse
14% 1 1 1% s B 1% % 1% 128% 127% % 4 1244 120%
2% age 10 2% 7% { 10.7% 2% 1 gay W% W% 1”2
0 { 3% 0% % 0% "% L.ﬂ, Ay 4%
% % B - % # -
% 4 % RN . L B% 4
1% 4 1% % 4 L 1% 4
%1 % M q I Fa
% L % M - M -
4 MAE XME HHT  MHB ME M NT e N4 WE HHE M7 AME M MAE XME AT Ml Md MRS XNME EHT  Jad
Cardiovascular Liver disease Cancer COPD Osteoporosis
s p 125% H% 14% W Hh

1%

i 2% 17% (s ] 1%

"'I"h 1 % - 1% % - W% 4
% % s 7 6% " ) " %

iy % r b [ sow 5% ™ 1 5% 6% 5% %

M 1 ™ 41% g RET L. &
~ ~ "~ " -
o ol l A.l oM 0s L% 118
% % L o L gy lmm mm mm B N

A4 A5 E X7 Al A4 ME A8 T M o X6 o F ] 204 MG MME M7 J00E A4 AN ME 2T A

4

=
=



Cardiovascular medications
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Increasing trends in multimorbidity and polypharmacy over a 5-year period in
people living with HIV in the United States
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Polypharmacy (> 5 non-HIV drugs) increases with age

PLWH

Swiss HIV Cohort
Number of non- HIV medications Prevalence of comedications use
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Guaraldi et al BMC Geriatrics (2018) 18:99

httpsy/doiorg/10.1186/512877-018-0789-0 BMC GeriatrICS
RESEARCH ARTICLE Open Access

@ e

The increasing burden and complexity of
multi-morbidity and polypharmacy in
geriatric HIV patients: a cross sectional
study of people aged 65 - 74 years and
more than 75 years

G. Guaraldi'"®, A Malagoli', A. Calcagno?, C. Muss®, B. M. Celesia®, F. Carli', S. Piconi®, G. V. De Socic®,
A.M. Cattelan’, G. Orofino®, A. Riva®, E. Foca'®, S. Nozza'" and G. Di Perri?
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b Multivariate logistic regression for PP
BMI - s
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Fig. 4 a Probability of PP per year above the age of 65. The HIV positive patients are stratified by duration of HIV infection (< 10, 10-20 and >
20 years). b Multivariable logistic regression models to detect the independent predictors of PP.Abbreviations — PP: polypharmacy



Prescribing in elderly

Risk/benefit balance of medications

=

adults

]
S Multiple comorbidities => polypharmacy =>T DDIs, side effets

elderly

Age-related physiological changes which can impact PK/PD
=>| side effects



Age associated physiological changes in 70 years relative to 30 years old

70 years old man

Heart
Weight: 12.3%

Adipose tissue CO: -21.3%

Weight: 11.2%
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70 years old women

Heart
Weight: 19.8%

Adipose tissue CO:  -21.0%

Weight: 27.8%

Liver
Weight: -5.8%
Blood flow: -17.0%

Kidney

Weight: -5.9%
Blood flow: -26.5%
GFR: -24.2%

Muscle
Weight: -13.6%

Stader F et al. Clin Pharmacokinet 2019



Effect of aging on antiretroviral drug pharmacokinetics

Bictegravir Dolutegravir
Young adults (20-55 years) Elderly adults (55-85 years) Young adults (20-55 years) Elderly adults (55-85 years)
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Simulations combined with clinical data indicate that older age does not impact antiretroviral PK to a clinically significant
extent. No a priori dose adjustment is needed in elderly individuals in absence of severe comorbidities.

Courlet P et al. AIDS 2020, Stader F et al. BrJ Clin Pharmacol 2021; Stader F et al. Clin Pharmacol Ther 2021



Prescribing in the Elderly

Age related physiological changes
+ #impact pharmacokinetic (PK)/ pharmacodynamic
(PD) effects of drugs

Age related comorbidities
» polypharmacy

Drug-drug interactions (DDI) | \ Inappropriate drug/dosage use | :
* -
+ risk of adverse drug reactions; nonadherence; cognitive impairment; impaired balance and falls; morbidity and
hospitalisation P
A K

Perform periodic medicines reviews'’
Questions to consider when reviewing a prescription

. Is there an indication for the medicine?

. Is this medicine appropriate for elderly PLWH?

. Is the dose correct (e.g. adjusted for the renal function)?

. Is there a significant drug-drug interaction?

. Is there a significant drug-disease interaction (e.g. delirium)?

. Is the duration of treatment acceptable?

. Is there any missing medicine?

. Is the person able to manage his/her own medicines or does he/she need assis-
tance?

Check for DDI with HIV drugs: http://www_hiv-druginteractions.org
Check for inappropriate drugs use: Beers'” and STOPP/START"" criteria

Adapted from [10], [11], [12]

I-il The Beers and STOPF critena are tools established by experts in genatric pharmacotherapy to detect and reduce the burden of inappropnate prescrib-
ing in elderly. Inappropriate medicines include, for instance, those which in elderly persons with certain diseases can lead to drug-disease interactions,
are associated with a higher risk of adverse drug reactions in the elderly, medicines that predictably increase the risk of falls in the elderly or those to be
avoided in case of organ dysfunction. The START criteria consist of evidence-based indicators of potential prescribing omission in elderly with specific
medical conditions

Job bag: HIVF/UK/19-09/NMAR/1071k
Date of prep: November 2019



Negative consequences of polypharmacy

J' Medication adherence
Multimorbidity 1 Adverse health outcomes
Three large case-control studies using data from the Veterans Aging Cohort Study (VACS)
Polypharmacy have demontrated associations with:
Polypharmacy and frailty among persons with HIV

Minhee Sltjmdg b Kirsha Gordon®, E. Jennifer Edelman®?, Kathleen M. Akguin®<, Krisann K. Oursler®” and Amy

" b
C Justice AIDS Care 2020
Cross-sectional study in 1762 PLWH and 2679 uninfected individuals found that each additional non-

HIV medication was associated with 11% higher risk of frailty in PLWH vs 4% in uninfected individuals.
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Womack J et al. JAIDS 2019



Clinical Infectious Diseases -
A hivma .
MAJOR ARTICLE %“I,Q”Sﬁ Asmerien M oxsow 9298 | patients included

Prevalence of Potential Drug-Drug Interactions in Patients comedication (32%) |_2974 | 6324 0" caion (65%
of the Swiss HIV Cohort Study in the Era of HIV Integrase
Inhibitors | 2730 [ 3594]
: - - : : - - >1PDDI (29%) no PDDI (39%)
. 1 |
Prevalence of potential drug-drug Il [ 2093 [ 259
o . . (2%) (33%) (20%)
interactions in 2018 vs 2008
Prevalence DDIs 2008 2018 ARV treatment 2008 2018
Red flag DDIs o Patients on boosted ARVs 53% 30%
Amber flag DDIs N -16% Patients on NNRTIs 43% 32%
Patients on unboosted INIs 0% 40%
(without boosted ARVs or NNRTIs)

More comedications prescribed in 2018 due to aging of HIV population

Conclusions:
Prevalence of potential drug—drug interactions (PDDIs) was lower with more
widespread use of INIs in 2018 than in 2008.

¢ Deutschmann E et al. Clin Infect Dis 2020



J Antimicrob Chemother 2021; 76: 758-764

doi:10.1093/jac/dkaa505 Advance Access publication 5 December 2020

Journalof
Antimicrobial
Chemotherapy

Analysis of inappropriate prescribing in elderly patients of the Swiss
HIV Cohort Study reveals gender inequity

Prescribing errors in SHCS
patients > 75 years

Incorrect drug dosage: 26%

Prescription omission: 17%

Inappropriate drug: 18%

Deleterious DDIs: 17%

Treatment duration 1%

exceeding recommendations:

Elderly PLWH (%)

50 4

40 -

Overall prescribing issues :67% participants

Dosing
error

B Female (n=50)
© Male (n=125)

30 -
20 1 l
+ . |

Drug
indication

Inappropriate  Drug DDI DDI

drug

40% of the prescribing issues could possibly lead to deleterious clinical consequences

Prescribing issues more frequent with non-HIV comeds

omission HIV/non-HIV non-HIV/non-HIV

Livio F et al. J Antimicrob Chemother 2021



Inappropriate precription

Prescription of drugs that has more risks
that benefit or in which the prescribed
doses are not in accordance with the
accepted medical standards”

Hanlon J.T. et al. JAGS 2001



Distribution of elderly PLWH by number of non-HIV comorbidities and non-HIV drugs

Non-HIV comorbidities Non-HIV drugs
100% -
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Risk factors for inappropriate prescribing

fators | on | swa_|

Age 1.03 0.97-1.08
Duration of HIV infection 1.02 0.98-1.06
Polypharmacy 2.50 1.34-4.65
Renal impairment 2.68 1.42-5.05
HIV treatment containing TDF 1.38 0.77-2.49
Treatment with CNS drug 2.09 1.14-3.82
Female sex 8.28 2.44-28.08

=>» dosing errors, drugs prescribed without indication and inappropriate drugs more frequently observed in female than male

Livio F et al. J Antimicrob Chemother 2021



Adverse effects related to inappropriate prescribing in older PLWH

Study examined the prevalence of adverse effects resulting from inappropriate prescribing in 104 PLWH > 65 years old.

=>» 29% had >1 adverse event related to inappropriate prescribing

= 14% went to emergency room 1 or more times

=> 2% got admitted to the hospital

Table 3. Type of Adverse Event

Fall

Bleed

Fracture

Anticholinergic side effects
Acute kidney injury
Hypotension
Hyponatremia

Infection

Other

28

e S T

In multivariate analysis, risk of having AE increased as the
total number of non-HIV medication increased or when being
~ prescribed a medication fulfilling the Beers or STOPP criteria.

Age

Male gender

Race

CD4 cell count

Total non-HIV medications
Beers criteria

STOPP criteria

I
=

1.0(0.9-1.2)

1.4(0.3-6.8)

il

1.3 (0.3-5.4)
2.0 (1.0-1.0)
1.2 (1.1-1.3)

2.9 (1.1-8.2)

|
|
|
1
|
|
I
|
|

3.0(0.9-9.2)

0.1

1
Adjusted Odds Ratios*

10

Cinquegrani M et al. ID Week 2020



Top 10 drug classes to avoid in older people living with HIV

Drug class

Problems/alternatives

First generation antihistamines
e.g., clemastine, diphenhydramine, doxylamine, hydroxyzine

Strong anticholinergic properties, risk of impaired cognition, delirium, falls, peripher-
al anticholinergic adverse reactions (dry mouth, constipation, blurred vision, urinary
retention).

Alternatives: cetirizine, desloratadine, loratadine

Tricyclic antidepressants
e.g., amitryptiline, clomipramine, doxepin, imipramine, trimipra-
ming

Strong antichelinergic properties, risk of impaired cognition, delirium, falls, peripher-
al anticholinergic adverse reactions (dry mouth, constipation, blurred vision, urinary
retention).

Alternatives: citalopram, escitalopram, mirtazapine, venlafaxine

Benzodiazepines

Long and short acting benzodiazepines
e.g., clonazepam, diazepam, midazolam
Non-benzodiazepines hypnotics

e.g., zolpidem, zopiclone

Elderly are more sensitive to their effect, risk of falls, fractures, delirium, cognitive
impairment, drug dependency. Use with caution, at the lowest dose and for a short
duration.

Alternatives: non-pharmacological tfreatment of sleep disturbancefsleep hygiene.

Atypical antipsychotics
e.g., clozapine, olanzapine, quetiapine

Anticholinergic adverse reactions, increased risk of stroke and I'TIOI'T.alit}f (all antipsy—
chotics).
Alternatives: anpiprazole, ziprasidone

Urological spasmolytic agents
e.g., oxybutynin, solifenacin, tolterodine

Strong antichelinergic properties, risk of impaired cognition, delirium, falls, peripher-
al anticholinergic adverse reactions (dry mouth, constipation, blurred vision, urinary
retention).

Alternatives: non-pharmacological treatment (pelvic floor exercises).

Stimulant laxatives
e.g., senna, bisacodyl

Long-term use may cause bowel dysfunction.
Alternatives: fibres, hydration, osmotic laxatives

NSAIDs
e.g., diclofenac, indomethacin, Ketorolac, naproxen

Avoid regular, long-term use of NSAIDs due to risk of gastrointestinal bleeding, renal
failure, worsening of heart failure.
Alternatives: paracetamol, weak opioids

Digoxin
Dosage > 0.125 mg/day

Avoid doses higher than 0.125 mg/day due to risk of toxicity.
Alternatives for atrial fibrillation: beta-blockers

Long acting sulfonylureas
e.g., glyburide, chlorpropamide

Can cause severe prolonged hypoglycemia.
Alternatives: metformin or other antidiabetic classes

Cold medications

Most of these products contain antihistamines (e.g., diphen-
hydramine) and decongestants (e.g., phenylephrine, pseu-
doephedrine)

First generation antihistamines can cause central and peripheral anticholinergic ad-
verse reactions as described above. Oral decongestants can increase blood pressure.

EACS guidelines 2020; www.hiv-druginteractions.org



Older people living with HIV beliefs towards their medications and deprescribing

Overall, | am satisfied with my current medicines | N
1 like to be involved in making decisions about my medicines with my doctors I e
] I have a good understanding of the reasons | was prescribed each of my medicines I
;E: 1 like to know as much as possible about my medicines [IIIIIENEEEEEEEESSESESE e
g | always ask my doctor or pharmacist if there is something | don’t understand about my medicines [ n
’é! | know exactly what medications | am currently taking or | have an updated list  |IEREG_GGEEEEEEEEEE_—_— N
% If my doctor said it was possible | would be willing to stop one or more of my regular medicines |- |
5_ | feel that | am taking a large number of medicines  [INEEG_G_—_——— I
g Taking my medicines every day is very inconvenient [ D ]
é | spend a lot of money on my medicines
g : . o ® Strongly Agree
3 Sometimes | think | take too much medicines [N I 000 0 0 0 0 0 |
L m Agree
_‘é | feel that my medicines are a burdento me NN - I | am not sure
,':":: | would like to try stopping one of my medicines to see how | feel without it  EG_—_—_ | S Dissgree .
< m Strongly Disagree
"g | would like my doctor to reduce the dose of one or more of my medicines [ R 0 |
% | feel that | may be taking one or more medicines that | no longer need [N - I
E | believe one or more of my medicines may be currently giving me side effects  |IEERG_—_—_N = 2 ]
g | think one or more of my medicines may not be working 1l D |
E | have had a bad experience when stopping a medicine before NN T @ @920909092929202020200 ]
é | would be reluctant to stop a medicine that | had been taking for a long time [N . ]
g If one of my medicines was stopped, | would be worried about missing out on future benefits GG . |
S | get stressed whenever changes are made to my medicines I I
If my doctor recommended stopping a medicine, | would feel that he/she was giving up on me N I 00 |
0% 20% 40% 60% 80% 100%  RespondingParticipants (%)

Serrano Gimenez R et al. Rev Esp Quimioter 2020



Deprescribing

Deprescribing = planned and supervised process of dose
reduction or stopping of medications that may be causing
harm or no longer provide benefit.

When should deprescribing be considered?
care physicians. Here's how
to go about it.

o No valid indication for the medicine \ /%@
o Adverse drug reaction y //7};/,//,2 '
o Risk of cumulative toxicity '
o Lack of effectiveness

o Drug-drug interactions

o Inappropriate medications

o Short remaining life expectancy

o Drugs that patient is reluctant to take (toxicity, difficulty taking medication)

Scott IA et al. JAMA Intern Med 2015; Bain K et al. ] Am Geriatr Soc 2008



Interventions to limit and manage polypharmacy/prescribing issues

1) Medication reconciliation
* Establish list of current prescription & over-the-counter drugs to be updated at each medical visit

2) Periodic medication review

Questions to consider when reviewing a prescription
* Isthere an indication for the medicine?
* Is the medicine appropriate for elderly PLWH? =>Beers/STOPP&START criteria
* Isthe dose correct (e.g. adjusted for renal function)?
* Is there a significant drug-drug interaction? (favor unboosted ARV)  =»www.hiv-druginteractions.org
* |s there a significant drug-disease interaction?
* |s the duration of treatment acceptable?
* |s there any missing medicine?
* Is the person able to manage his/her own medicines or does he/she need assistance?

EACS guidelines 2020



Strategies for DEPRESCRIBING
Cutting Pruning back

v Pre-defined list of inappropriate v' Patient-specific approach
medication (STOPP/Beers criteria) ¥ Personalized choice

v’ Algorithm based v' Physician opinion

v’ Scientific evidence backed by v’ Multidisciplinary involvement
expert v Takes into account

v’ Easier to perform comorbidifies, frailty,

functionality (physical, cognitive,
social) and preferences

Discontinue potentially inapropriate medications (PIM)



Patient centered deprescribing framework

Patients’ lived experience with medicine

(PLEM)
Journal of
J Antimicrob Chemother AntlmlcrObICIl
doi:10.1093/jac/dkaa329 Chemothera PY

A patient-centred approach to deprescribing antiretroviral therapy
in people living with HIV

Giovanni Guaraldi (® »?*, Jovana Milic’~3, Simone Marcotullio® and Cristina Mussini’?

Guaraldi G, et al. J Anfimicrolbb Chemother. 2020 Dec
1,75(12):3425-3432. doi 10.1093/jac/dkaa329.



Patient centered deprescribing framework

Patients’ lived experience with medicine
(PLEM)

("

Medication related burden
(MRB)

ART toxicity
Pill burden

DDI between ARV
and non-ARVs




Patient centered deprescribing framework

Patients’ lived experience with medicine
(PLEM)

1

Medication related burden =) Medhcation valstadt hatiefs
(MRB) <——
ART toxicity HIV reduced
mortality
Pill burden U=

DDI between ARV Patient—physician
and non-ARVs

\ relationship




Patient centered deprescribing framework

Patients’ lived experience with medicine
(PLEM)

1

e

Medication related burden wmmmmp . . . - ted beliefs mmm) Medication taking practice
(MRB) —
ART toxicity HIV reduced Daily accepting of
—_— mortality medicine
Pill burden U=uU
DDI between ARV Patient—-physician
and non-ARVs relationship
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Patient centered deprescribing framework

Patients’ lived experience with medicine
(PLEM)

1

e

Medication related burden =) Medication taking bractice
vea) Y Medication related beliefs ~mm— gP
ART toxicity HIV reduced Daily accepting of
mortality medicine
Pill burden U=U

DDI between ARV

Patient—physician
and non-ARVs Rl

relationship

_J/

L Patients’ health-related quality of life “ Negative therapeutic outcomes J




Iv\y ived experience with medicine (PLEM)

Hey Dr, these are my medicines....

Are all needed? Are dosages correctse
Can you offer me somthing else?¢

—

m |
Medication related burden ) edication related beliefs ™) Medication taking practice
@ |

(MRB)
-1 Are there toxicitiese .. I'think... CanIreduce pill ---
Any DDI?¢ I've heard... burden?
I would like... Is this regimen

convenint for me?

\

, il
- 1
:
:
Patients’ health-related quality of life  <EmEp Negative therapeutic outcomes

Switching may improve | Should | be worried of
my HRQoL? metabolic health?

«Less burden of the disesen
When the patient is the hero



ACCEPTED MANUSCRIPT

HIV care models during the COVID-19 era @

Giovanni Guaraldi, Jovana Milic, Esteban Martinez, Adeeba Kamarulzaman,
Cristina Mussini, Laura Waters, Anton Pozniak, Patrick Mallon, Jlirgen Rockstroh,
Jeffrey V Lazarus &

Clinical Infectious Diseases, ciaal864, https://doi.org/10.1093/cid/ciaal864
Published: 19 December2020  Article history
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Polypharmacy At4-and 7 Possibly using | Recall the updated list of drugs and dosages the
8-months cell phone apps | patients is taking
post F2F or pictures of | Ask for medication burden, medication believe and
drugs that medication live in proactive
patients take
Polypharmacy | Assess drug 12 months Ve Deprescribing strategy (including ARV) aim to calibrate the patient's
{g%‘;&fgﬁ%ugglgﬁ therapeutic regimen, according to the actual need in his treatment
interaction path (or a part of it), interrupting the prescription of drugs not
and potentially ; ; :
Inappropriate considered necessary for the maintenance / achievement of the
arug prescription patient's well-being
(] oge
Definition: Consequences

v simultaneous use of numerous drugs (252) v DDI
v’ the complexity of the drugs taken v Non-adherence
v Adverse events

v’ ethical, social, and economic
consequences



QR-code to identify the
drug from a barcode

Verifica le interazioni tra farmaci
e previeni eventuall problemi

Tutti | farmaciin e~ Salva i farmaci negli armadietti Trova i farmadi equivalent
Sempre aggiorn” « gratuitamente. e vieni avvertito alla scadenza e risparmia!
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Algorithm for deprescribing ARV in PLWH

Patients’
multidimensional
evaluation

— ID evaluation —_— Drug reconciliation
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ART-experienced PLWH
with optimal profile of
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Algorithm for deprescribing ARV in PLWH

Patients’

p— ID evaluation —_— Drug reconciliation
multidimensional
evaluation
Patients’ complexity (in ARV complexity (in
particular PLWH > 50 particular PLWH with
years) l polypharmacy)
ART-experienced PLWH
with optimal profile of
resistance testing
Reduction of ARV pill Reduction of ARV active
burden = STR Long acting ARV therapy components = 2DR

Guaraldi G, et al. J Antimicrob Chemother. 2020 Dec
Quality of life 1:75(12):3425-3432. doi 10.1093/jac/dkaa3?s.



% Trends of polypharmacy and 2DR antiretroviral use: a 15-year observational
Kf W matched-cohort study

The objective of the study was to describe prevalence and risk factors for polypharmacy (PP) and two-drug
regimens (2DR) antiretroviral therapy (ART) in the period 2006-2020. PLWH were divided info two groups: residents
(non-switchers) and migrants (2DR switchers), each of them divided in : healthy (without multimorbidity), unhealthy
(with multimorbidity)

i 118 Healthy Residents

Residents
I | 223 Residents

! 4 105 Unhealthy Residents

77 Healthy Migrants

TO Tl T2

162 Migrants

A matching was performed to select study population, based on
85 Unhealthy Migrants

similar observation time since entrance in the MHMC cohort (T1-T0).
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% Trends of polypharmacy and 2DR antiretroviral use: a 15-year observational
KZ’ ™ matched-cohort study

Trends of polypharmacy and 2DR regimens prevalence (%)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
=—pp 2DR

#DTG+3TC mDTG+RPV wRAL+ETR ®RAL+ATV ®mRAL+RPV ®mRAL+3TC = DTG+ATV = DTG+MVC
RAL+MVC SETR+MVC sRPV+FTC ®mATV+3TC =ATV+FIC =DTG+ETR RAL + DOR




Feature

Age, years,
mean (£ SD)

BMI, kg/m2,
median (Q1, Q3)

CD4 nadir, c/pL,
median (Q1, Q3)

HIV duration,
median (Q1, Q3)

Number of co-medications,
mean (£SD)

Polypharmacy, N (%)

Frailty,
median (Q1, Q3)

56.2
(7.3)

24.5
(21.7 - 27.4)

170.0

(52.8 - 265.0)

24.0
(20.0 - 29.0)

4.1
(2.7)

23 (27.1 %)

0.31
(0.23-0.35)

49.8
(7.9)

23.7

(22.1-26.1)

247.5

(108.0 - 362.0)

18.0
(8.5 - 25.0)

2.3
(1.8)

5 (6.5 %)

0.22
(0.15-0.31)

55.0
(8.6)

24.7
(22.1-27.1)

161.5

(84.3-284.3)

215
(17.0-27.0)

3.7
(2.5)

23 (22.0 %)

0.31
(0.23 - 0.40)

47.6
(6.7)

23.4
(21.6 - 24.9)

214.0

(99.5 - 303.0)

18.0
(10.0 - 21.0)

1.9
(1.5)

3(2.5%)

0.24
(0.19-0.32)

<0.001

0.01

0.002

<0.001

<0.001

<0.001

<0.001




ﬁ ?\ Trends of polypharmacy and 2DR antiretroviral use: a 15-year observational matched-
}Z =

=\, cohort study

Predictors of Polypharmacy

0.72 (0.54; 0.97) p = 0.032
== 11.07 (1.03; 1.11) p < 0.0001
i Age e
] 1
11.17 (1.04; 1.32) p = 0.008 i
BMI B ! 3.3(1.23; 8,85) p = 0.017
! Unhealthy Migrant H .
' H
11.08 (1.02; 1.15) p = 0.008 !
i y ! 4.0 (1.58; 10.13) p = 0.004
HIV duration (years) E' Unhealthy Resident : .
' 1
1
11.08 (1.02; 1.15) p = 0.012 . 2.01 (0.65; 6.21) p = 0.226
Age » Healthy Migrant
1
' I
] 1 . —
| 6.18 (1.42; 26.9) p = 0.015 Male sox | 2:79(1.22,6.39) p = 0.015
Male sex ! - !
H o ; 2 3 4
S e - " T T ) Odds Ratio

Odds Ratio

Discussion

» A paradllelincrease in 2DR and PP trends was observed in the period 2006-2020.

* PLWH switching to 2DR are heterogenous population in which PP does not represent
a major driver for switch.

» 2DR should be considered a deprescribing option in the management of PP.
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A patient journey prospective to 2DR studies

Too healthy Healthy Unhealthy

: . Too ill
switchers 3 DR switchers 0!

2DR
2 DR

How can we shrink
this area?




PERSPECT'VE M) Check for updates
OPEN

Consensus statement on the role of health systems
in advancing the long-term well-being of people
living with HIV

Metabolic Health is a component of the 4° 90% goadl

Diagnosed On treatment Virally suppressed Good health-related
quality-of-life
UNAIDS has included a broad health target for PLHIV in its strategic guidance for the first time in 2021, calling
for 90% of PLHIV to “have access to integrated or linked services for HIV treatment and cardiovascular

diseases, cervical cancer, mental health, diabetes diagnosis and treatment, education on healthy lifestyle
counselling, smoking cessation advice and physical exercise
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METABOLIC HEALTH in 2DR SWITCH STUDIES: data from 1AS2021

SALSA Phase lll Study Design

Randomized, open-label, active-controlled,
multicenter, parallel-group, non-inferiority study

Screening Randomization® Randomization phase

» Adults, virologically
suppressed (HIV-1 RNA

DTGI3TC (N=246)
<50 c/mL) for >6 months.

+ 23 months uninterrupted
CAR (2 NRTIs + INSTI,
NNRTI, or Pl)

CAR (N=247)

Eligibility criteria Day Week Week Week
- 22 documented HIV-1 RNA 1 2 48 52
measurements <50 emL.
- Prior ART could be 2 NRTIs + INSTI,
NNRTI, or bPI Coonies Primary endpoint: participants
+ No HBV infection or need for ‘Argentina — Spetn with plasma HIV-1 RNA 250 c/mL at
HCV therapy Beigium Germany Sweden Week 48 per FDA Snapshot (ITT-E)®
- No prior VF and no documented NRTI E=i aty o
GBS0 Canada Mexico United Kingdom
china Russia United States
Denmark ‘South Africa

astratified by baseline third agent class (PI, INSTI, or NNRTI). ©5% non-inferiority margin.

SWITCHING TO THE 2-DRUG REGIMEN OF
DOLUTEGRAVIR/LAMIVUDINE (DTG/3TC) FIXED-
DOSE COMBINATION IS NON-INFERIOR TO
CONTINUING A 3-DRUG REGIMEN THROUGH 48
WEEKS IN A RANDOMIZED CLINICAL TRIAL (SALSA)

Josep M. Llibre, Carlos Alves Brites,2 Chien-Yu Cheng,’4 Olayemi Osiyemi,’ Carlos Galera,’
Laurent Hocqueloux,” Franco Maggiolo,® Olaf Degen,® Libby Blair,'® Brian Wynne,'® James Oyee,
Mark Underwood, Lloyd Curtis,'? Gilda Bontempo,™ Jean van Wyk'?

TANGO Phase 3 Study Design

Screening Randomization? Early-switch phase Late-switch phase

1:1
DTG/3TC (N=369)"
TAF-based regimen (N=372) DTG/3TC

-Adults, virologically suppressed (HIV-1 RNA
<50 ¢/mL) for >6 months
+Stable TAF-based regimen

T T T T T 1
El:szlu’llﬂv =r|'!:dr|;rv — e <50 it Day Week Week Week Week Week Week
. locument -1 measureme
+ Na HBY Infection or need far HCV therapy 1 24 48 96 144 148 196
P I A S b G A Primary endpoint®: participants
« TAFIFTC + Pl or INSTI or NNRTI as initial regimen* with virologic failure per
FDA Snapshot (ITT-E)*

sStratified by baseline third agent class (P1, INSTI, or NNRTI). ®2 parficipants excluded who were randomized but not exposed to study drug. “Participants with initial TOF treatment who
swilched to TAF 23 months before screening, with no changes to other drugs in their regimen, were alsc eligible. “4% non-inferiority margin. <Includes participants who changed
background therapy component or discontinued study treatment for lack of efficacy before Week 48, or who had HIV-1 RNA 250 o/mL in the 48-week window.

COMPARISON OF VIRAL REPLICATION FOR THE

2DR REGIMEN OF DTG/3TC VERSUS A 3/4-DRUG TAF-
BASED REGIMEN (TBR) IN THE TANGO STUDY THROUGH
WEEK 96

Ruolan Wang,' Jonathan Wright,2 Nisha George,? Mounir Ait-Khaled,® Thomas Lutz,* Olayemi Osiyemi,®
Miguel Gorgolas,® Peter Leone,' Brian Wynne,' Jean Andre van Wyk,* Mark Underwood’



TANGO wks 144 : Metabolic health parameters

M DTG/3TC (n=243)" B TAF-based regimen (n=230)*
-7.2(-96 -48) -61(-9.1,-29) -7.2(-10.8, -3.8) -11.7 (=18.1, =4.7)
10 - 1 1 “A2({-4.7,24)
4.2 3.9 4.6 2.2 —_—

0.3

=]
5§
23
308
§8 5
E 2 -10 -
W =
.%% -15 1 0.7
<o .20 'BL 5.0 49 1.3 1.3 29 28 1.3 1.2 3.7 36
Total cholesterol HDL cholesterol LDL cholesterol Triglycerides Total cholesterol/
(mmol/L) (mmol/L) (mmol/L) (mmol/L) HDL cholesterol ratio

Change in fasting lipids from baseline to Week 144 generally favored DTG/3TC
Post-baseline lipid-modifying agent use occurred in 12% (45/369) of the DTG/3TC
group and 11% (42/372) of the TAF-based regimen group



SALSA Study: Change in Renal Biomarkers at Week 48 - Safety Population b etk IAS ozt il Sides oARoss

Plasma/Serum markers Urine markers
54045.82) 2 . ETRE8 S8 + Similar small changes in eGFR from cystatin C
5 17 . El 3.6 2421413, 22) observed in both treatment groups;
E 10 @ 10 { -19.5(260,-125) . g - ps; )
Se 2 01 + decreases in eGFR by creatinine observed in
w c ] . . o x o i
og o o Rt 80 - both treatment groups, with a greater decrease
g E 0 1= gﬁ 20 1 with DTG/3TC.
, -1,5 -0,9 F= a .
28 5230 1 * Improvements in markers for proximal tubular
- [ d . .
3 10 5 0 renal function observed with DTG/3TC
2 3 504 326
< 15 12,6 <
eGFR g‘,’ggfgsﬁ’“” G Creatinine eGFR gﬁ’gfg.i‘“"i“e‘ C’::;‘t?rll?r:e Rengﬁ:{gilmj " micgnzll?:fulinf
(mL/min/1.73 m?) (umolfL) (mLmin/A.73 m?) (g/mol) Crefalmmle Cre}atmmiz
B DTG/3TC (N=246) B CAR (N=247) (bgimmel) {mg/mmol)

SALSA Study: Change in Bone Biomarkers at Week 48 - Safety Population

E 5 1 27 (-3.7,-1.7)
o -0.08 (-0.11, -0.04)
. o 6(33 10 1,77 5.8(95,-20) 1
* Improvements in markers of bone O, 2ee3 a9 [ — 0.03
turnover observed after switching to g 9 01 004
DTG/3TC ° % :
8 <
ES3 54
B3
[ -6.47
E‘ -10 4™ 214 209 210 208 180 174 212 209
- Bone-specific alkaline Osteocalcin Procollagen 1 Type 1 collagen
phosphatase N-terminal propeptide C-telopeptide

11th IAS Conference on HIV Science; July 18-21, 2021; Virtual

mDTG/3TC (N=246) B CAR (N=247)



Weight Change Through wks 144 by Treatment Group in TANGO

_ -=-TAF-based regimen (N=371) --DTG/3TC (N=369)

& w9 A8
(3 IS TS IS

=
(3

from baseline, kg

-
(&)

Adjusted mean change (SE)

N
(3]

24 48 72 96 120 144
Study visit, week

o

Adjusted mean change in weight from BL to wks 144 was comparable between the
DTG/3TC and TAF-based regimen groups (2.2 vs 1.7 kg; median [IQR] change in weight,
2.2 [-0.8,5.6] vs 1.3 [-1.5, 5.0] kg, respectively)



Salsa Studio: Change in Change in
Inflammatory Biomarkers at Week 48 - Safety
Populations

Serum C-reactive protein (mg/L) Serum interleukin-6 (ng/L)

1.3
]3 P=0125 2. 17 P=0526
gx 17 TO 11 L
=5 b 22 10 l—%%
h .o 1,0 g, ! 1
m o " o 09
8p 09 2% 08 Week 24 Week 48
e 08 Woek 24 Weok 48 32 07 Tood o
2% o 0.950 0904 == 06 1.061 1038
> = gng 1.010 1.036 05 + - r
= ¥ y 0 24 48
0 24 48 -
Study visit, week Study visit, week
13 Serum soluble CD14 (ng/L) © . 13 7 Serum soluble CD163 (ug/L)
’ c= 121
5 12 20 11 P=0509
29 11 p=0002 @ 4 —t
22 47 * Y- amn 10 —
28 0 e < 09 4
2e 09 \ =2 03
=9 08 Week 24 Week 48 28 7] Week 24 Week 43
2% o7 1025 0.836 > - 1003 1.045
0,6 1.142 0.935 08 - 0.970 1.030
0_.5 T T T 05
0 24 48 0 24 48
Study visit, week Study visit, week
—— DTG/3TC (n=246) -B- CAR (n=247)

Changes in inflammatory biomarkers were generally similar between groups, with the exception of

soluble CD14 changes favoring DTG/3TC

Referencia: Llibre JM, Alves Brites C, Cheng CY, et al. Switching to the 2-drug regimen of dolutegravir/lamivudine (DTG/3TC) fixed-dose combination is
non-inferior to continuing a 3-drug regimen through 48 weeks in a randomized clinical trial (SALSA). Slides OALBO3. Presented at 11th IAS Conference
on HIV Science; July 18-21, 2021; Virtual. Disponible en https://conference.ias2021.org/media-1057-o0alb03---modern-art-and-covid-19-in-plhiv-
cme-accredited Acceso realizado septiembre 2021



What is relevant for me;

v

v

v

These results are obtained
from RCT

Switching studies are the
closest to my clinical practice
| like to see data which couple
Immunologic and Metabolic
paramethers

Comparable and small
changes in inflammation
markers at WK96 in the 2DR
and 3DR treatment arms,
reflecting the high and
comparable VL <40 ¢/mL and
TND resulis

What is relevant for my

patients:

v DTG/3TC switching shows zero
virologic withdrawals, with no
viral resistance

v Changes in lipids generally
favored the DTG/3TC group;
changes in other metabolic
health parameters were
generally similar between
groups

v Weight changes were similar
between treatment groups
and comparable to what
would be expected in the
general population (0.5-1.0
kg/year)

DTG/3TC is a robust switch option with high levels of efficacy, good safety
and tolerability, and a high barrier to resistance



Take home message (1/2)

Drug-drug interactions with antiretroviral drugs are still an issue we have to face
with modern antiretroviral therapy particularly in the context of an aging
population with polypharmacy.

Polypharmacy often unavoidable, avoid unnecessary/inappropriate
polypharmacy.

Medication reconciliation and regular medication review constitute important
measures to prevent prescribing issues.

Multidisciplinary team approach recommended for care of elderly PLWH.



Take home message (2/2)

« Patient lived experience with medicine (PLEM) are
framework to to support ART simplification in the
context of deprescribing

« 2DR regimens may reduce the cumulative life
burden of drug exposure and related potential
toxicity.

* LA ART may substantially reduce the medication
fatigue associated with daily remind of HIV stigma,
iIntfroducing an ethical principle, nevertheless this
has to be evaluated in the real world setting.



«Manierismy or the way we «manage» polypharmacy

....any similarity is accidental



* “Less ARV drugs”: when tolerability is the hero -
“Less ARV pills”: when freedom is the hero —

“Less burden disease”: when the patient is the hero —



