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Optimization of antiretroviral therapy

* Prevention of long-term toxicity

* Management of comorbidities

e Avoidance of drug-drug interactions

* Increase of genetic barrier to resistance
* Simplification to improve adherence

* Cost reduction




HIV, Aging, and Comorbidities Research in Clinical Cohorts:
3 Lessons Learned Using Examples From the CNICS Cohort
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FIGURE 1. Age distribution by year of the CNICS cohort (57%
are 50 years of old in 2020).

(Crane HM et al., J AIDS 2022)
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A

HIV, pathology and epigenetic age acceleration in different
human tissues
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Evolution of comorbidities in people living
with HIV between 2004 and 2014: cross-
sectional analyses from ANRS CO3
Aquitaine cohort

Check for
updates

* ANRS CO3 Aquitaine Cohort
* 2,138 HIV-positive patients
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(Bonnet F et al., BMC Infect Dis 2020)
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Immediate Versus Deferred Switching From a Boosted

Protease Inhibitor-based Regimen to a Dolutegravir-based

Regimen in Virologically Suppressed Patients With High * Multicenter, open-label, randomized trial
Cardiovascular Risk or Age 250 Years: Final 96-Week 415 HIV+ patients on Pl-based cART

Results of the NEAT022 Study Age >50 years and Framingham score >10%
Switch from Pl to DOL immediate or after 48 weeks

Difference (95%C) TC Non-HDL-c Triglycerides  LDL-c HDL-c  TC/HDL ratio
e 48 9 48 96 48 9 48 96 48 96 48 96
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P<0,001 Pe0.143 P<0.001 P»0.460 P<0.001 P0.502 P<i,001 P«0,251 Pe0.286 P=0.214 P<0,00] P=0,930

(Gatell M et al., Clin Infect Dis 2019)
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Pharmacology
Tenofovir Disoproxil Fumarate and Tenofovir Alafenamide

Gl TRACT RENAL -.TFV "
TUBULAR
CELL
TFV .

TDF

s ¥ ‘T
RENAL 5 .
TUBULAR .
CELL TFV

PLASMA

LYMPHOCYTE

TAF GREATER PLASMA STABILITY TF-V _I »:#
FV

TAF 25 mg results in 80-91% lower TFV plasma levels

AT, organic anion fransporter; TAF, tencfovir alafenamide; TOF, tenofovir disoprol fumarate; TRV, tenofowr,

1. Sax P, et al. JAIDS 2014; 67:52-58; 2. Sax P, et al. Lancet 2015;385:2606-13; 3. Data on file.
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Switching to coformulated rilpivirine (RPV), emtricitabine
(FTC) and tenofovir alafenamide from either RPV, FTC and
tenofovir disoproxil fumarate (TDF) or efavirenz, FTC and
TDF: 96-week results from two randomized clinical trials*

1216 and 1160 randomized, double-blind
trials

1505 suppressed patients taking TDF/FTC/RPV
or TDF/FTC/EFV

Switch to TAF/FTC/RPV

96-week follow up

(Hagins D et al., HIV Med 2018)
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The challenge of HIV treatment in an era of polypharmacy

(Back D et al., J Int AIDS Soc 2020)

Table 2. Prevalence of polypharmacy (>5 non-HIV drugs) in
PLWH aged 50 years and older

Number Age, Polypharmacy,

Country PLWH vyears % Reference

Switzerland 111 =75 60 Livio et al. 2018 [51]

Switzerland 131 =45 44 Courlet et al. 2017 [45]

Italy 1258 =65 37 Guaraldi et al. 2018
[34]

USA 1311 =65 43 Justice et al. 2018 [49]

SA 89 =60 74 Greene et al. 2014 [44]

LISA 1715 =50 36 Ware et al. 2019 [57]

LK/ 698 =50 30 Halloran et al. 2019

Ireland [47]

Spain 10073 =50 47 Lopez-Centeno et al.
2019 [52]

Spain 2472 =50 48 Munez-Nunez et al.
2018 [54]

LISA 248 =50 94 Mc MNicholl et al. 2017
[53]

USA 1312 =50 54 Holtzman et al. 2013
[48]

Canada 3856 =50 43 Krentz et al. 2014 [50]

Japan 526 =50 35 Ruzicka et al. 2018 [55]

Uganda 411 =50 15 Ssonko et al. 2018 [56]
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Potential consequences of polypharmacy

Higher risk of drug-drug interactions

Higher risk of inappropriate medications

Adverse clinical outcomes (adverse events, toxicity, hospitalization)
Increased frailty and neurological decline in old patients

Higher pill burden and reduced adherence

Virological failure




Potentially inappropriate medications in older adults living
with HIV

Cross-sectional study Potentiallv i iat dicati
: otentially inappropriate medications
Madrid, 2017 Systemic anti-infectives (J)40.20 y p(;;7 gty)
1292 HIV+ patients e
Age >65 years Antineoplastic & immunomodulating (L)-lo.so
Prevalence of polypharmacy: 65.9% Respiratory system (R)—]1-00
Cardiovascular (C 470

Gl & metabolism (A 5.80

Musculoskeletal (M) |1o.so

Nervous system (N)- 28.60

0 10 20 30

% of patients

Fig. 1 Potentially inappropriate medications (PIMs) prescribed to 1292 older people living with HIV (PLWH)according to Anatomical Therapeutic
Chemical (ATC) drug class. Gl, gastrointestinal.

0

(Lopez-Centeno B et al., HIV Med 2020)
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Table 1 Demographics, ART characteristics, and comorbidities

Relationship of polypharmacy to HIV RNA suppression in

= 15 medications = 15 medications
{n=562) [m=50) FPovalue . . .
Age fyears) [median (1QR]] 57 (3462 50 [55-65.5) 003 pe Dp] E H gEd 2 50 years II\” " g WIth H]V
Gender, male 472 (84) 48 (81) 074
Race
Caurasian 302 (53.7) 3% (86.1] 0.19
African American 178 (11.7) 14(23.7]
Other 52 (148 B [10.2)
Mumber of clinic visits [median (I1QR]] G |4-8) G (495 024 H
Length of time on 1h:m[p‘5- fyears) [mll:dian (138]] a(5-15] 10 (5-20.3) 025 ° CrOSS'SeCtlonaI StUdy
n= 349 n=38 .
D4 count (cells/ul] [median (1GR] 405 (332-664) 302 (215 525) 001 * 621 HIV+ patients aged >50 years
=559 n=>54
CD4 eount < 200 cellsful 57 (10.1) 11 (186) 008 e Stable cART
Humber of meds including ART [median (IQR]] 7510 18 [16-19) <1
ART dosed daily 308 (70.8] 31525 =i
ART dosed twice daily 155 (27.6] 251424 0.03
ART dosed other Ti12) 111.7) 055
Type of HIV regimen
Pl 158 [28.1) 18 (205] 0.81
INSTI 185 [32.9) 7 [11.9) =0
NNRTI 127 (22.8) 14 (2371 0.97 OR 95% ClI P-value
MRTI 3 (0.5 o[ 0.99
Other 59 (154] (339 =0.01
Adherence Meds > 15 —— 0.49 (0.26, 0.96) 0.0322
Tes 361 (64.3) 37 (82.7] 081
Mo 86 (1531 & (138
Mot documented 14 1(20.3) 1412371 -
Organ transplant 19 (3.4) £(68) 036 Mental Heaith D 1 (1-20,3.30) 0.0083
History of Ols 102 (18.1) 14123.7) 033
HEWV 63 (11.2) 11 [18.6] oi4
HOW a1 014.4) 7I11.9] 074 Pulmonary Disease —— 0.54 (0.30, 0.97) 0.0352
Dizbetes 731300 26 [44.1) =0
HLD 144 (33.3) o1 [48.7) <00
Lutin] 205 (36.5] 30 (50.8] s
Pulmanary discase 8 (10.3) 18 [30.5) =001 HLD - 1.96 (1.253.13) 0.0040
CKD 57 (10.1] 17 [28.8) =0
Diahysis 16 (2.8) 7ina =0l
GERD 61 [10:4] 16 [25.4) <1 Adherence - 2.01 (1.32, 3.06) 0.0011
Depression/ansiety 148 (26.3) 25 (32.4) =001
Ostenporois 19 (3.4) 10 [16.9) =0
Obesity 141 (251} 16 (27.1] 085
CD4 Count < 200 —-— 0.39 (0.22,0.68) 0.0010
All data are reported a5 0 [%), unless otherwize specified. r T T T T T T 1
ART, an1ir\ct_rt_wiral jherapy; CKD, cl_'lrpnil: It_idne'g,I dis_ease: oo, cardiovas:ular_disltqse; GERI},_ gaslmt-sqphageal reflux disea_se: .HB‘.f, hepatitis B wvirus; 0.0 05 1.0 1.5 20 25 3.0 35
HCV, hepatitis C virus; HLD, hyperlipidaemia; INSTI, integrase strand transfer inhibitor; 1QR, interquartile range; meds, medications; NNRTI, nonnuele- Odds REUD (95% Cl)

nside reverse transcriptase inhibitor; Ol opportunistic infection; P, protease inhibitor.

OR) plot for the multivariate logistic regression model with undetectable plasma HIV RNA as the outcome. Cl, confidence
interval; HLD, hyperlipidaemia; Meds, medications.

(Murray MM et al., HIV Med 2021)
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The challenge of HIV treatment in an era of polypharmacy
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(Back D et al., J Int AIDS Soc 2020)
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Deprescribing of non-antiretroviral therapy in HIV-infected patients |

Drug group Clinical indication Condition for which deprescribing is recommended
Statins Secondary prevention Advanced dementia
Hypercholesterolemia in primary prevention Patients aged > 80 years
Antiplatelet Primary prevention Doses of aspirin 300 mg not indicated
agents Secondary prevention Double antiplatelet therapy > 1 year after event
Antihypertensive  Arterial hypertension > 80 years with blood pressure < 160/90 and > 2 antihypertensive agents
drugs Any =2 antihypertensive agents from the same class
Antipsychotic Dementia Treatments > 6-12 weeks
agents Psychosis, aggression, or agitation Treatments = 3 months with controlled symptoms or with no
response to treatment
Insomnia Any
Antidepressants  Major depression Treatments > 6 months after remission of the first episode
Benzodiazepines Insomnia/anxiety =65 years
18-64 years: use of benzodiazepines > 4-12 weeks
Oral antidiabetic  Diabetes > 80 years with a 10-year history of diabetes mellitus receiving treatment

agents

Proton pump
inhibitors

Mild-moderate esophagitis, gastroesophageal
reflux, and peptic ulcer with no bleeding risk
Gastroprotection with no risk of bleeding

with insulin
Treatments > 8 weeks
No risk taking into account the characteristics of the patient and the

concomitant medication (gastrodamaging drugs: corticosteroids, NSAIDs,
COX inhibitors, antiplatelet agents, and anticoagulant agents)

(Blanco JR et al., Eur J Clin Pharmacol 2026])U
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Simplification of antiretroviral therapy

Reduction of antiretroviral drugs (less drug regimen, LDR)

Reduction of pill burden (single tablet regimen, STR)

Reduction of daily takes and food restrictions

Long-acting agents




Dual Therapy With Darunavir and Ritonavir Plus
Lamivudine vs Triple Therapy With Darunavir and
Ritonavir Plus Tenofovir Disoproxil Fumarate and
Emtricitabine or Abacavir and Lamivudine for Maintenance
of Human Immunodeficiency Virus Type 1 Viral

Suppression: Randomized, Open-Label, Noninferiority
DUAL-GESIDA 8014-RIS-EST45 Trial

Table 1. Demographic and Baseline Characteristics for the 2 Study Arms

Characteristic Dual Therapy Triple Therapy Total

in=126) in=123) (n = 249)
Age, y 44 (36-52) 43 (37-49) 43 (36-50)
Gender
Male 107 (85) 100 (81) 207 (83)
Mode of transmission
Intravenous drug use 19 {15.1) 15 (12.2) 34 (13.7)
Men who have sex with men 65 (51.6) 72 (58.5) 137 (55)
Heterosexual 34 (27) 32 (26) 66 (26.5)
Hepatitis C 32 (25.4) 28 (22.8) 60 124.1)

Baseline CD4 count (cellsful) 596 (433-810) 568 (451-739) 589 (443-762)
MNadir CD4 count (cells/pL) 253 (122-367) 240 (117-328) 246 (120-327)

Weeks since undetectable 795 (38-157) 113 {57-184) 100 (45-166)
wviral load (<50 copies/mL}

Previous nucleos(t)ide
Tenofovir 93 (74) 93 (76) 186 (75)
Abacavir 33 i286) 30 (24) 63 (25)

(Pulido F et al., Clin Infect Dis 2017)
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*  Open-label, multicenter, randomized trial
* 249 HIV+ patients on 2NRTIs + DRV/r

* Noviral resistance

* HIV RNA <50 copies/mL for >6 months

*  Switch to DRV/r + 3TC or unchanged cART

93%
89%

' Dual

m Triple

Difference (Dual=Triple): =3.8% (95% Cl: =11.0 to 3.4)

8% 6%

3% 2% :
HIV=RNA <50 copies/mL  HIV-RNA 250 copies/mL  No Viralogic Data at Week
48 Window
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>

HIV-1 RNA <50 copies/mL, %
(95% ClI)

Early-Switch group

n (%)
HIV-1 RNA <50 copies/mL [95% ClI]

HIV-1 RNA 250 copies/mL
Data in window, not <50 copies/mL
Discontinued for lack of efficacy

Discontinued for other reason while not
<50 copies/mL

Change in ART
No virologic data
Discontinued because of AE or death
Discontinued for other reasons
Missing data during window but on study

Late-Switch group

Early-Switch group (N=513)
DTG + RPV

486 (95)
[93%-97%)]

3(1)
0
2(<1)
1(<1)

0
24 (5)
17 (3)
7(1)

0

Early-Switch group (N=513)

DTG + RPV, Day 1 to Week 48
W DTG + RPV, Day 1to Week 100
W DTG + RPV, Day 1to Week 148

Late-Switch group (N=477)

W DTG + RPV, Week 52 to Week 100
M DTG + RPV, Week 52 to Week 148

DTG + RPV

Durable Suppression and Low Rate of Virologic Failure 3
Years After Switch to Dolutegravir + Rilpivirine 2-Drug
Regimen: 148-Week Results From the SWORD-1 and
SWORD-2 Randomized Clinical Trials

*  Open-label, multicenter, randomized trials
* 990 HIV+ patients on 3- or 4-drug cART

* No prior virological failure

* HIV RNA <50 copies/mL for >6 months

* Switch to DTG + RPV or unchanged cART

Late-Switch group (N=477)

Weeks 1-100

456 (89)
(86%-92%)

13 (3)
5(1)
7(1)
1(<1)

0
44 (9)
27 (5)
17 (3)

0

Weeks 1-148

432 (84)
[81%-87%]

14 (3)
1(<1)
12 (2)
1(<1)

0
67 (13)
40 (8)
25 (5)
2 (<1)

DTG + RPV DTG + RPV
Weeks 52-100 = Weeks 52-148
445 (93) 428 (90)
[91%-96%) [87%-92%]
8(2) 11 (2)
3(1) 4(1)
3(1) 4(1)

0 0
2 (<1) 3(1)

24 (5) 38(8)

11 (2) 17 (4)

10 (2) 19 (4)

3 (1) 2(<1)

(van Wyk J et al., J AIDS 2020)
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Efficacy and Safety of Switching to the 2-Drug Regimen Dolutegravir/Lamivudine Versus
Continuing a 3- or 4-Drug Regimen for Maintaining Virologic Suppression in Adults Living With HIV-

1: Week 48 Results From the Phase 3, Non-inferiority SALSA Randomized Trial

= DTG/3TC = CAR
n/N
1.6

232/246

Overall Bt st
45/49 1.3
<35 48/5) —_—
- 0
Age. y 35-49 ;"3 ——03—0
' 03
250 R —
Female ;.‘,",[:208 _.—0.9
. . . Sex -
* Open-label, multicenter, randomized trial Male NEHED ol
e 493 HIV+ patients on 3- or 4-drug cART whie D 2 18
133144 e St
* No prior virological failure prer 25 18
. African heritage 4& “’ 94 [V U —
* HIV RNA <50 copies/mL for >6 months Race = A e
. Asian [N ————s
* Switch to DTG/3TC or unchanged cART il w N
Other races® :Zﬂ 8%0 -
93/98 95 20
INSTI B 93 et
Baseline 1150123 a3 0.8
third agent  NNRTI B 93 S
class® - 4.0
s 57/60 95 13
Baseline CD4+ <500 [ a4 et et
cell count, T o4 1.7
P 2500 RO 92 2
0 20 40 60 80 100 -30 -20 -10 0 10 20 30
Proportion of part.icxpanls with plasma HIV-1 RNA Difference in proportion of participants with
<50 copies/mL by subgroup, % HIV-1 RNA <50 copiesimL, %°

(Llibre JM et al., Clin Infect Dis 2022)
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A comparison of medication adherence and
viral suppression in antiretroviral treatment-
naive patients with HIV/AIDS depending on

the drug form

ulary

2008.01-2016.12 (n=242)

At least HIV-related diagnosis (B20-B24) and HAART treatment during

Table 2. Factors associated with MPR (medication possession ratio) (n = 210).

Exclusion:
Age<20 (n=0)
Transfer from general hospital and
not naive for HIV/AIDS treatment
(n=32)

The naive subjects for |

1IV/AIDS treatment (n=210)

|

| |

Single-tablet regimen

Mild pill burden group Heavy pill burden group
group (STR) 24 tablets/day >5 tablets/day
1 tablet/day (n=50) (n=72) (n=88)

(Sun Oh K et al., PLoS One 2021)

Variables Univariate logistic analysis OR (95% CI) | Multivariate logistic analysis OR (95% CI)
MPR = 95% (n = 164) MPR = 95% (n = 164)

Antiretroviral
treatment
Pill burden

Heavy pill burden | Reference Reference
Eruup”

Mild pill burden 1.36 (0.67-2.78) 1.24(0.56-2.75)
group"’

Single tablet 6.57 (1.88-23.0) 510(1.32-19.7)
regimen'’
Gender

Male Reference Reference

Female 021 (0.01-0.72) 0.09 (0.02-0.44)
Age at index date 0.99 (0.97-1.02) 0.99(0.96-1.02)
Medical insurance
type

Mational Health Reference Reference
Insurance

MWational Medical 0.50 (0.21-1.18) 0.81 (029-2.26)
Aid

Pre-index viral load

<2 10,0600

Reference

Beference

140, (W00 - =2 100, EE

0.18 (0.02-1.46)

0.10 (0.01-1.17)

100,000 - < 500,000

0.15 (0.01-1.24)

0.09 (0.01-1.11)

> 500,000 0.08 (0.01-0.69) 0.04 {0.01-0.56)
Pre-index CD4 count

<2 20 Reference Reference

200-349 1.59 (0.75-3.38) 0.91({0.39-2.14)

=350 1.21 (0.49-299) 0.89 (0.26-2.81)

Bioee”
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Post-index period (days)
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Fig. 2 Proportion of adherent patients with newly prescribed HIV-1 treatment. STR single-tablet regimen, MTR multiple-tablet regimen;

adherence: = 5-day gap between successive fills (STRs), and < 5-day gap between successive fills for one or more drugs in the regimen (MTRs)

-Retrospective, observational study
-Health Medicaid Database

-U.S., 2014-2016

-1744 HIV+ ART-naive patients

-6-month follow up

(Cohen J et al., AIDS Res Ther 2020)

Real-world adherence and persistence

for newly-prescribed HIV treatment: single
versus multiple tablet regimen comparison
among US medicaid beneficiaries

Treatment Cohorts

MTRs vs STRs
MTRs vs STRs

Among STRs Favors other STRs
ABC/3TC/DTG vs EVG/COBI/FTC/TAF
EVG/COBI/FTC/TDF vs EVG/COBI/FTC/TAF
RPV/FTC/TDF vs EVG/COBI/FTC/TAF
EFV/FTC/TDF vs EVG/COBI/FTC/TAF

Favors MTRs

Among Third Agents

ABC/3TC+DRVr vs ABC/3TC/DTG

RPV/FTC/TDF vs EVG/COBI/FTC/TDF ——
FTC/TDF+DTG vs EVG/COBI/FTC/TDF - —
FTC/TDF+DRVc vs EVG/COBI/FTC/TDF —
FTC/TDF+DRVr vs EVG/COBI/FTC/TDF ——
FTC/TDF+ATVr vs EVG/COBI/FTC/TDF i

Among Backbones VOB FIC/TOF  Favors ABCG/3TC
FTC/TDF+DTG vs ABC/3TC/DTG ——

Favors 1# backbone | Favors 2 backbone

ABC/3TC (all) vs FTC/TAF (all)
FTC/TDF {all) vs FTC/TAF {all)
FTC/TDF {all) vsABC/3TC (all)

00 05 1

—_—

—_

Adjusted HR (95% Cl)
16(13,18)

1.8(1.2,26)
2.8(19,4.1)
3.1(2.0,46)
3.6(24,53)

0.9(0.3,3.0)

1.1(0.9,1.4)
1.2(0.9, 1.5)
1.5(10,2.2)
15(1.2,2.0)
15(11,19)

18(14,24)
2.2(15,3.2)

4.4(3.1,6.4)
2.0(16,24)

0 156 20 25 30 35 40 45 50 55 60 65 7.0
Fig. 3 Adjusted hazard ratios for risk of treatment discontinuation among treatment cohorts. STR single-tablet regimen, MTR multiple-tablet
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HIV virologic response better with
single-tablet once daily regimens
compared to multiple-tablet

* Retrospective cohort study

dally regimens * 218 HIV+ naive patients
* 12-month follow-up

Table 2. Outcomes at 6 and |2 months by treatment group.

6-month outcome |2-month outcome

Single-tablet Multiple-tablet P-value? Single-tablet Multiple-tablet P-value?

regimens regimens regimens regimens

(n=103) (n=115) (n=74) (n=95)
k undetectable VL (95% CI) 79 (77%) 70 (61%) 0.012 61 (82%) 63 (66%) 0.019
Median CD4 count, mm? (IQR) 407 (332) 326 (319) 0.045 477 (339) 389 (309) 0.166
Median change in CD4, mm? (IQR) +121 (124) +121 (172) 0.39 +180 (219) +165 (224) 0.52

VL, viral load; Cl, confidence interval; IQR, interquartile range.
iJsing the Pearson chi-square test for undetectable VL and Wilcoxon rank-sum for median CD4 and change in CD4.
Bold value represents an alpha of 0.05.

(Kapadia SM et al., SAGE Open Med 2018)
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Patient-reported outcomes among people
living with HIV on single- versus multi-tablet
regimens: Data from a real-life setting
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(Degroote S et al., PLoS One 2022)

Estimated marginal mean Treatment Satisfaction State sum score
with 5% CI
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54
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Observational, prospective study
Belgium, 2016-2017

188 HIV+ patients

Switch from STR to MTR

Treatment satisfaction
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ATLAS-2M Week 96: Virologic Snapshot Outcomes for ITT-E:
CAB + RPV LA Continued to Maintain High Levels of Viral Suppression

long-acting injectable §

91.0 902
) B asw CAB + RPV LA Proportion of participants with plasma °
£ w] § e V-1 A 250 ot treatment for HIV patients
£ 3 Q4W CAB + RPV LA Qaw -
a : (n=523) .
° 60 | 10 E
L2 i 'A% NI
E 08 251 margin
.- i 1
] 4 ! S e e e e e
E 40 i -0 -8 6 -4 -2 0 2 4 6 8 10 Serrice
T Difference (%) ??m%)v:')“
a | - Gbotegravir 3 B teat intramosc
8 20 o ) Proportion of participants with plasma G release g H ¥<tion only
; i W ma/s m
: 21 : 6.9 8.6 HIV-1 RNA <50 c/mL B mars mi
. 1.1 ; Q4w
[} T - T - 1
Virologic Virologic Success No Virologic 28
Non-Response (<50 c/mL) Data

(250 c/mL) -10% NI

“Hased on CMH stratfed analyss. adjusting for the iobowing baseine statfication actor pror esposuns 19 CAB + RFV (0 wonks, 1-24 wesis, >34 woesks)
CAB, cabotegray, C1 confidence nterval. OMH, Cochran=Maniel-Haenszel, [TT-E, inenton-o-reat exposed. LA, long-acting. N noninfenonty
AW, avery 4 weals, OBW, svery B woaks, RPY, riiphwring.

ATLAS-2M Injection Site Reactions
8470

'gg ] "QBW = Q4w Number of injections 15,711
£ 804 Number of ISR events 2507 (30) 3152 (20)
G 701 1° endpoint (events/injections)*
£ 22 1 Grade 23 - severe! 43 (<1) 48 (<1)
£ 40: Injection site reactions*
é 30 4 Pain 2014 (24) 2567 (16)
g o | I 7 I » | ' Nodule 13(1) 204 (1)
%] | I Discomfort 92(1)  110(1)
Foftichents GEW 194 ToM O NA SN 2 MA A0 NA 85 NA 40 MA Withdrawals due to injection-

6 (1) 11 (2)
& RO o \‘_\e?“ \:\e"r \x\aék \t\eé* \‘xz":' @e"“ . \‘@“* \:\ei‘* q\@éf &

“All event-level ISR percentages are caicuiated from the tolal number of injections. Note: A single Injection
could resultin more than one ISR. TThere were no Grade 4 or Grade 5 ISRs. *ISRs occurring in >1% of
Injections in either the Q4W or Q8W arms are shown. SQ8W: 5 participants had an ISR leading to withdrawal
and 1 participant withdrew consent from the study due to injection intolerability; Q4W: 5 participants had an
ISR Jeading to withdrawal and 6 participanis withdrew consent from the study due to injection intolerability

NR R S P R S ® & related reasons, participant n (%)$
o

Note: Day 1 only included participants with prior CAB + RPV exposure due to the oral lead-in phase.

« 24 181 injections were administered in total
+ <2% of participants discontinued due to injection-related reasons
* The majority (98%, 5568/5659) of ISRs were Grade 1-2, with a median duration of 3 days in both arms

AE_ adverse event. ISR igechion site reacton, ITT.E_intentto.treat axposed. QAW every 4 weeks G8W._ every 8 woaks

c on and O March 8-11, 2020; Boston, Massachusetts Overton et al CROI 2020, Boston. MA. Presentation 3334
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Patient-Reported Outcomes Through 1 Year of an HIV-1 Clinical Trial
Evaluating Long-Acting Cabotegravir and Rilpivirine Administered
Every 4 or 8 Weeks (ATLAS-2M)

a b
Without prior CAB+RPV exposure With prior CAB+RPV exposure
Adjusted difference Adjusted differance
(95% CI) (95% CI)
Week 24 Week 24
507 (4.36, 5.78
¢ )} 1.07 (0.07, 2.07) 059(-003.121) | 4 47 (-0.81,0.95)
4.00(3.29, 4.70) p=0.000 052 (-0.10, 1.14) p=0.671
Week 48 Week 48
4,86 (4.02, 5.69 ?—«
¢ N 174 {0.56, 2.81) 044(027.115) | 48 (052, 1.48)
3.12 (2.29, 3.95) p=0.004 '  _0.05(-0.75, 0.66) P02
0 1 2 3 4 5 6 7 4 0 1 2

[l CAB+RPVLAQBW [ CAB+RPV LA QAW

(Chounta V et al., Patient 2021)

Participants in Q8W arm from SOC Participants in Q8W arm with prior
(no prior Q4W experience)* Q4W experience in ATLAS®

1% 1% 2% 1%

B Q8W CAB+RPV LA | Q4W CAB+RPV LA
B Daily oral B No preference

Participants in Q4W arm*®

3% 3%

=« CAB+RPV LA Q4W
= Oral CAB+RPV

= No preference
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Factors associated with interest in a long-acting HIV
regimen: perspectives of people living with HIV and
healthcare providers in four European countries

> 50 years old vs, < 50 y - 0.55 [0.39-0.78]

1
Fareign-born vs. Native-born E —_— 2.27 [1.53-3.37)
Homosexual vs. Heterosexual r—i.—i 1.12 [0.59-2.10]
Other sexual orientation vs. Heterosexual — =—t : 0.34 [0.16-0.73]
MNon-employed vs. Employed l—.—E-i 0.76 [0.52-1.10]
Germany residents vs, France l-E—.—! 1.39 [0.89-2.19]
Italy residents vs. France '_H_' 1.26 [0.78-2.03)

UK residents vs. France

—— 1.67 [1.05-2.67]

:
Diagnosed with HIV during 2010-16 vs, 2017-19  ~— : 0.38 [0.20-0.72]
Diagnosed with HIV pre-2010 vs. 2017-19  +— E 0.31 [0.16-0.59]
Perception that remembering to take daily oral ART at the exact time is stressful {yes vs. no) E _— 2.04 [1.37-3.04]
Perception that overall dosing schedule for daily oral ART is stressful (yes vs. no) D—— —, 1.98 [1.22-3.21]
Concerned about missing their daily oral ART (yes vs. na) —_—— 1.55 [1.11-2.18]
Concerned about viral failure because of non-adherence to daily oral ART (yes vs. na) —y— 1.95 [1.38-2.75)
Concerned about transmitting HIV because of non-adherence to daily oral ART (yes vs. no) H —_— 2.23 [1.54-3.24]
Perceived stigma from daily oral ART (yes vs. no) E - 4.21 [2.87-6.17)
Wished HIV was a smaller part of their life (yes vs. no) —_— 2.18 [1.57-3.03]
Perception HIV limits their day-to-day life (yes vs. na) —— 1.75 [1.16-2.64]
Perception daily oral ART disrupts their leisure activities (yes vs. no) —_— 1.81 [1.14-2.87]
Perception daily oral ART cues bad memories (yes vs. no) H —— 1.98 [1.41-2.78]
Wished to forget about HIV (yes vs. no) E —_— 1.96 [1.37-2.81]
‘Wished they did not have to take HIV medicines every day (yes vs. no) ' —_—— 1.74 [1.26-2.42]
0 1 2 3 4 5 6 7 8 9

Adjusted odds ratios

Figure 2 Multivariable logistic regression analyses of factors associated with interest in trying a long-acting HIV treatment among surveyed people
living with HIV on antiretroviral treatment (ART) (n=688), 2019. Note: because of collinearity, each independent variable was analysed separately,
adjusting for age, gender and country of residence.

(Akinwunmi B V et al., Sex Transm Infect 2021)
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Cost-savings and potential cost-savings i
through the distribution of generic antiretroviral
drugs within the statutory health insurance
market of Germany between January 2017

and June 2019

Cost-savings (%)

Million

1/2017 2/2017 3/2017 /2017 1/2018 2/2018 3/2018 4/2018 1/2019 2/2019
Quarter/year

F16€

F14€

r12€

10€

- B€

FeE

L a€

F2€

r D€

Cost-savings (€)

mmm Tenofovir disoproxil/ Emtricitabine o Other ATC
e T2 ofovir disoproxil/ Emtricitabine Other ATC

=== Total

Fig. 2 Cost-savings (million €, %) through the distribution of generic antiretroviral drugs between 1/2017 and 2/2019
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' 2hacavir/Lamivudine/ Zidovudine /Lamivudine/ ' Tenofovir — Tenofovir
Dolutegravic Abacavir Efavirent Rilgiviring Dulutegravic
— Zidovudine L amivudine/ s Tenofovir Tenofovir - - Tolal
Ahacavir Efavirenz Rilgivirine
Fig. 3 Potential cost-savings (million €, %) through the splitting of single-tablet regimens and replacing all substance partners with generic
antiretroviral drugs between 1/2017 and 2/2019

(Lottes M et al., BMC Health Serv Res 2022)
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Table 2 Baseline characteristics of the Dat’Aids sample of patients

Economic impact of generic antiretrovirals
in France for HIV patients’ care: a simulation

N=2734 between 2019 and 2023
Mean sD 95% bea Cl
Age Years 4943 1137 [49.29; 49.55]
Duration of the current treatment Years 8 526 [7.94; B.07]
Duration of the HV infection Years 3096 1709 [30.63; 31.08]
N %
Country of birth France 11,290 41
Other 16,051 59
Gender Male 18880 69
Fernale 8461 El
Transmission mode M5M 10610 9
Other 16,731 61
Total differential cost in five years (2019-M€) Average differential cost per patient per year
(2019-€)
Mean sD 95% ClI Mean sD 95% Cl
Penetration rate 10% 30931 224 [305.72; 313.26] 41052 61683 [0; 2053.97]
25% 684.14 3.56 [679.82; 691.79] 910.05 89242 [0; 2936.21]
A0 98305 519 [987 36; 1004.82] 132339 1047 .35 [0; 334342
559% 1264.29 544 [1259.35;1276.74] 1687.06 1164.69 [0; 3567.24]
70% 1508.18 6.78 [1501.84; 1523.80] 2015.19 1276.51 [161.58; 3814.33]

(Demeulemeester R et al., BMC Health Serv Res 2022)
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Table 1. Baseline characteristics.

Switchers Non-switchers p-value
N =440 N =440
Age (years), median (IQR) 51.9(47.5-57.9) 51.6 (48.2-57.7) 0.789
Male gender, n (%) 332 (76%) 332 (76%) -
Risk factor, n (%) 0.522
Man who have sex with men 133 (30%) 149 (34%)
Heterosexual 95 (22%) 98 (22%)
DU 90 (20%) 88 (20%)
Other/Unknown 122 (28%) 105 (24%)
Years of since HIV diagnosis, median (IQR) 19.5(12.8-23.9) 19.1(12.8-24.9) 0.967
Positive anti-HCV antibodies, n(%) 124 (28%) 124 (28%) -
AIDS diagnosis, n (%) 109 (25%) 91 (21%) 0171
Years of ART, median (IQR) 15.6 (9.3-18.7) 16.2 (9.8-18.9) 0.765
Nadir CD4+ count (cells/fuL), median (IQR) 213 (102-326) 217 (103-3286) 0.797
CD4+ count (cellsfuL), median (IQR) 709 (547-926) 706 (540-900) 0.583
Residual viremia, n (%) 89 (20%) 106 (249%) 0.194
Drug switched from branded to generic, n (%)
3TCc 268 (61%)
3TC/AZT 65 (15%)
EFV 87 (20%)
EFV and 3TC or EFV and 3TC/AZT 20 (4%)
Type of ART reg 1 according to the drug class, n (%) 0.004
Pl-based 249 (57%) 195 (44%)
NNRTI-based 120 (27%) 151 (34%)
InSTi-based 61 (14%) 83 (19%)
NRTI-based 10 (2%) 11 (3%)
Type of ART regimen, n (%) <0.0001
Dual therapy 175 (40%) 37 (8%)
Three or more drugs (standard ART) 265 (60%) 403 (92%)
Years since the start of the ongoing regimen, median (IQR) 3.0 (1.3-6.0) 3.6(1.5-5.7) 0.229

-Matched-cohort study

-880 HIV+ suppressed patients
-Median follow-up: 15 months

(Gianotti N et al., PLoS One 2017)

Efficacy and safety of switching from branded
to generic antiretrovirals in virologically

m Switchers

£
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o
©
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33

(8%)

Viral Blip

suppressed HIV-infected patients

Non-Switchers

128
(29%)

10
o5t) (39

Treatment
Discontinuation

Virological Failure

Fig 1. Main outcomes among switchers to generic compounds and non-switchers.
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| know what a generic drug is

Generic drugs are cheaper than branded ones

Generic drugs are less effective than branded ones

Itis reasonable to use generic drugs for the treatment of HIV if that
decreases the cost for the healthcare system

Treatment with two pills is less effective than treatment with single pill

It is reasonable to take two pills instead of a single one for HIV treatment
if that decreases the cost for the healthcare system

A

(Suarez-Garcia |l et al., J AIDS 2022)

Patients’ Experiences and Opinions After Desimplification
of Their Single-Tablet Regimens for the Treatment of HIV
Infection: A Survey in a Multicentre Cohort

*  Multicenter Spanish HIV/AIDS Cohort

* 2016-2018

* 138 HIV+ patients on cART

* Desimplification of STR ABC/3TC/DOL or
TDF/FTC/RPV with generic drugs (2 pills)

30% 40% S0% 60% 70% 80% 90% 100%

After | changed my treatment from one to two pills a day...

My quality of life has worsened

| have more difficulty swallowing the pills ﬂ n

| am not happy with the change on the treatment’s appearance (different
shape, colour, or size)

| am not happy to be taking more pills a day

=]
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a /
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D102
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* Pharmacogenomics (PGx) is the study of genetic
variation that determines how individuals respond
to specific drugs

er \Patint Group/'

Drug toxic but
NOT benefical

Drug toxic but
beneficial

0 20 ’U A
O
HL Same diagnosis,

same prescription
Drug NOT toxic and Drug NOT toxic

NOT beneficial

1
i

and beneficial

* |t allows physicians to more accurately determine the
right drug and dosage for the patient (avoid adverse
drug reactions (ADRs))

Pharmacogenomics
and optimized
antiretroviral therapy
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Double-blind, prospective, randomized study
1956 HIV+ patients naive to abacavir

(Mallal S et al., N Engl ] Med 2008)

to Abacavir

HLA-B*5701 Screening for Hypersensitivity

Table 4. Performance Characteristics of HLA-B*5701 Screening for Hypersensitivity Reaction to Abacavir in the Control Group.*

Positive for Negative for Performance Characteristic
Subgroup HLA-B*5701 HLA-B*5701 Total for Hypersensitivity Reaction
number of patients percent (95% Cl)
Clinically diagnosed hypersensitivity reaction
Total population that could be evaluated
Hypersensitivity reaction 30 36 66 Sensitivity: 45.5 (33.1-58.2)
No hypersensitivity reaction 19 762 781 Specificity: 97.6 (96.2-98.5)
PPV: 61.2 (46.2-74.8)
NPV: 95.5 (93.8-96.8)
White subgroup
Hypersensitivity reaction 29 32 61 Sensitivity: 47.5 (34.6-60.7)
No hypersensitivity reaction 19 638 657 Specificity: 97.1 (95.5-98.3)
PPV: 60.4 (45.3-74.2)
MNPV: 85 2 (93.396.7)
E—
Immunologically confirmed hypersensitivity reaction
Total population that could be evaluated
Hypersensitivity reaction 23 0 23 Sensitivity: 100 (85.2-100)
No hypersensitivity reaction 25 794 319 Specificity: 96.9 (95.5-98.0)
PPV: 47.9 (33.3-62.8)
NPYV: 100 (99.5-100)
STTEEERREEE
Hypersensitivity reaction 22 0 22 Sensitivity: 100 (84.6-100)
No hypersensitivity reaction 25 666 691 Specificity: 96.4 (94.7-97.6)

PPV: 46.8 (32.1-61.9)
NPV: 100 (99.4-100)
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Fig. 1
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Influence of C¥YP286 516G >T on (a) efavirenz plasma exposure for
167 individuals, (b) intracellular efavirenz concentration from 55

individuals, (c) nevirapine plasma exposure from 59 individuals. AUC:

area under the curve in ng*h/ml, EC, extracellular, IC, intracellular, P

values correspond to analyses of trand and ANOVA, bar, geometric
mean.

Influence of CYP2B6 polymorphism on plasma and
intracellular concentrations and toxicity of efavirenz
and nevirapine in HIV-infected patients

Table 2 Regression model of grade of neuropsychological toxicity (absence of toxicity to grade 4), pharmacokinetic, pharmacogenetic and
epidemiologic factors. In bold, P values <0.1

Mood disorder Sleap disorder Fatigue

Odds ratio (95% CI) F Odds ratio (95% CI) P Odds ratio (95% i} F
Age (per ten year increase) 1.1 {0.7-1.8) 0.7 1.2 (0.8-1.7) 0.8 1.2 (0.9-1.8) 0.2
Female sex 1.9 {0.8-4.8) 0.2 0.8 (0.3-1.9) a5 2.7 (1.3-5.7) 0.01
1o 3.1 (1.1- 8.4) 0.03 2.5 (1.0-3.1) 0.06 2.0 (0.8-5.1) 0.2
Plasma drug level (log AUC) 0.3 (0.04-2.4) 0.3 0.3 (0.04-2.2) 0.2 0.4 (0.08-2.4) 0.6
CYP286 516 GT 1.2 (0.5-2.8) 0.7 1.4 (0.6=3.1) 0.4 1.2 (0.6=2.3) 0.7
CYP2BES16TT 3.8 (0.8-2.4) 0.09 4.9 (1.1-21) 0.04 5.6 (1.3-25) 0.03
Maodel Il, n=55
Age (per ten year increase) 1.0 (0.5-1.9) 0.9 1.1 (0.6-2.2) 0.8 1.8 (1.0-3.5) 0.05
Female sax 26 (0.6=-11.4) 0.2 0.5 (0.1=2.4) 0.4 4.0 (1.0=-155) 0.05
1n]4] 14.1 {1.8-108) 0.0 1.4 (0.3-75) a7 0.8 (0.1-3.8) 0.8
Plasma drug level (log AUC) 0.5 (0.01-18.1) 0.7 0.1 (0.01-3.2) 0.2 0.1 (0.08-2.9) 0.2
Intracellular drug concentration (log AUC) 10.5 (1.4-77) 0.02 0.9 (0.2-4.9) 0.9 1.5 (0.3-9.0) 0.7
CYP286 516 GT 1.5 (0.3-8.2) 0.6 1.7 (0.4-74) 0.5 0.6 (0.2-2.2) 0.4
CYFP2B6 516 TT 1.5 (0.1=23) 0.8 12.4 (1.3-122) 0.03 135 (1.1=-160) 0.04

In the upper panel, the resulte of model | incleding &ll 167 patients receiving efavirenz. In the lower panel, modeal |l restricted to the 55 patients with available intracellular
afavirenz concentration. Data are adjusted for all the vanables displayed.
DU, infravenous drug user, AUC, area under the curve, OR, odds ratio.

(Rotger MS et al., Pharmacogenet Genomics 2005)
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SLC22A2 variants and dolutegravir levels correlate with psychiatric
symptoms in persons with HIV

* Cross-sectional cohort study

* 203 HIV+ patients on DOL-based regimen
* Allelic discrimination of SLC22A2 polymorphims

Table 3. Factors associated with pathological anxiety®

Table 5. Factors associated with moderate to severe headache”

Variable Univariate analysis, OR (95% CI) Pualue Multivariote analysis, a0R (95% CI) Pualue
SLC22A2 rs316019 (CA versus CC) 358 (1.11-11.55) 0.033 5.55 (1.11-27.66) 0.037
APD {wersus none or past 16.73 (3.02-92.67) 0.001 7.76 (1.03-5B.66) 0.047
psychiatric disease)
Sex and HIV risk factor
heterasexual male reference reference reference reference
heterosexual female 404 (0.45-36.09) 0.211 28.31 (0.81-995.31) 0.066
MEM 268 (0.31-23.06) 0.369 38.57 (0.84-1772.83) 0.061
10U male 0.00 (0.00-0.00) 0.995 0.00 (0.00-0.00) 0.959
IDU female 25.33(1.75-366.83) 0.018 30.97 (0.13-7414.78) 0.21%
other 0.00 {0.00-0.00) 1.00 0.00 (0.00-0.00) 0.95%
ARVs associated with dolutegravir
aTC reference reference reference reference
ABCIZTC 0.76(0.23-2.50) 0.648 153 (032-7.33) 0.598
TDFFTC 092 [0.1B-4.77) 0.923 147 (017-12.82) 0.726
RPY or COBI 0.00 (0.00-0.00) 0.955 0,00 (0.00-0.00) 0.959
other 0.00 (0.00-0.00) 0.958 0,00 (0.00-0.00) 0.958
pTC (per 10mg/dL more) 0.86 (0.74-1.00) 0.051 085 (1.11-27.66) 0.165
Mumber of previous virologicol foilures:
<1 reference reference reference reference
2-3 0.84(0.17-4.19) 0.827 1.05 (0.14-8.17) 0.962
4-5 0.80 (0.09-6.81) 0.835 1.19 (0.10-13.77) 0.BBY
=6 7.43(1.83-30.22) 0.005 102.79 (5.76-1834.00) 0.002

3TC, larmivudine; ABC, abacavir; TDF, temofovir disoproxil fumarate; FTC, emtricitabine; RPV, rilpivirine; COBI, cobicistat-boosted darunavir; pTC, plasma

total cholesterol.

“Wariables with P = 0.100 are shown in bold.

Varioble Univariate analysis, OR (95% CI) Pvalue Multivariate analysis, a0R (95% CI) Pualue
SLC22A2 rs316019 (CA versus CCO) 2.93(1.26-6.81) 0.012 2.61 (1.03-6.64) 0,044
ARVs combined with dolutegravie
Tc reference reference reference reference
ABCI3TC 0.94 (0.41-2.14) 0.883 1.12 (0.46-2.75) 0.803
TOF/FTC 2,01 (0.73-5.52) 0177 1.98 (0.65-6.03) 0.232
RPY or COBI 1.22 [0.23-6.47) 0.816 1.82 {0.32-10.53) 0.503
other 0.00 (0.00-0.00) 0.55%8 0.00 (0.00-0.00) 0.558
pTC (per 10mg/dL more) 0.88 (0.80-0.97) 0.013 0.91 (0.81-1.02) 0.098
APD (versus none or past psychiatric disease) 24.85(2.81-219.68) 0.004 15.32 (1.63-143.90) 0.017

3TC, lamivudine; ABC, abacavir, TDF, temofovir disoproxil fumarate; FTC, emtricitabine; RPY, rilpiviine; COBI, cobicistat-boosted darunavir; pTC, plasma

total cholesterol.
ariables with P < 0.100 are shown in bold.

Plasma

Renal proximal tubule

Urine

‘ Cobicistat, Ritonavir

Dolutegravir, Rilpivirine ‘

N~

(Borghetti A et al., ] Antimicrob Chemother 2019)

(Nishijma T et al., Global Health Medicine 2020)
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Pharmacogenetics of dolutegravir plasma exposure

among Southern Africans living with HIV &

-ADVANCE Phase 3, Randomized Trial

-284 HIV+ naive patients initiating TDF/FTC/EFV or
TDF/FTC + DOL or TAF/FTC + DOL

-UGT1A1 and ABCG2 polymorphism analysis

(Cindi Z et al., J Infect Dis 2022)
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Genetic Associations with Weight Gain among South
Africans who Initiated Dolutegravir-Containing and
Tenofovir-Containing Regimens

TABLE 2. Association Among 314 Dolutegravir Recipients
Between Percentage Weight Gain at Week 48 and Selected

Polymorphisms Relevant to Dolutegravir

ENP* Cene MAF Beta Py
sl 3137622 ABRCG2 .46 —-1.24 0.03
RTINS ARCG2 0.19 1.29 0.06
=l (2640 LIGTIAL 018 1.34 0.07
5] (FE9502 LGTEAl 0.29 1.01 0.09
rs2B400 TR ABCH 0.25 .12 0.09
T2 246 T CYP3A4 0.31 —0.94 0.12
sl 976391 LGTiAl 0.41 .84 0.13
reRETR2% LGTIAL 04l &l n1s
2231137 ARCG2 .06 1.73 .16
sl 000 1796 ARCGE 0.25 0.92 016
sl 2505410 ABCG2 0.1 -1 0.24
rsd [ 48758 ABCHI 0.14 —(LES 0.25
rad | 24874 LGTIAL 0.37 092 0.26
a3 TRY243 ABCEI .38 .66 027
sl G242 ABCHR 0.45 0.59 0.28
2l 0276036 ABCHEI 0.15 —0.8l 0.28
sl (45642 ABCEI 0.59 093 0.35
rs3B42 ABCEI 0,28 055 0.36
ra2235015 ABCEI 0.36 AT 0.41
3213619 ABCR 017 .55 0.47
=l (2ARA20 ABCRI 035 04 0.5
a2 235067 ABCEI 0.15 —0.42 0.6
sl aTiee ABCH 0.1 0.49 0.6
sl 128503 ABCEI 0,06 0.59 .61
—03 0.62

ra2 740574

(Cindi Z et al., ] AIDS 2021)
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FIGURE 2. Genome-wide associations with weight gain from baseline to week 48 in ADVANCE study participants. Manhattan
plots and QQ-plot for genome-wide associations with percentage weight gain from baseline to week 48. Analyses controlled for
age, sex, first 3 MDS coordinates, and, in the dolutegravir analysis, concomitant NRTI. Horizontal red lines indicate a genome-
wide significance threshold of P << 5.0 x 10 &, A, Associations among 314 participants in the dolutegravir arm. A polymorphism in
TMEM163 (rs7590091) achieved genome-wide significance (P = 3.7 x 10" 8). B, Associations among 160 participants in the TAF
arm. Two polymorphisms, LOC105379130 rs17137701 and rs76794506 in an intergenic region on chromosome 10, had P-
values approaching statistical significance (P = 6.4 x 10 ® and P = 8.8 x 10 #, respectively). C, Associations among 154 par-
ticipants in the TDF arm. The polymorphism LOCI105371716 rs76771105 had the lowest P-value (P = 9.7 x 10 8), [ coor|
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Conclusions

With an ageing HIV population, prevalence of comorbidity and
polypharmacy is increasing

Higher patient’s complexity needs optimized antiretroviral regimens
Higher patient’s complexity increases healthcare costs

New less drug regimens and availability of generic drugs may
significantly reduce healthcare costs

Long-acting ARV regimens are a promising optimization option

The fundamental principle of optimization is to maintain viral
suppression without jeopardizing future treatment options
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