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Content

* Key components of the public health approach
e Standard regimens recommended in the public health approach

 Evidence for efficacy of those regimens (especially in context of NRTI
resistance — EARNEST and NADIA trials)

* Role of resistance mutations in NRTI drug activity
e Current position of drug selection in the public health approach



Numbers of AlIDS-related deaths and people receiving HIV treatment, global, 2000-2020
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WHO's public health approach

Minimal number of standard regimens

2 regimens, non-overlapping drugs (remove need for resistance testing)
* Procure at scale — decrease cost, simplify distribution
* Simplify medical decisions — task shift away from doctors

Simplified monitoring

Sparse VL (every 6-12 months) and safety monitoring; no resistance testing
* Decrease cost
* Feasiblity of implementation at scale



What to switch to;: WHO ART Guidelines 2003
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Second-line therapy: WHO 2018 Guidelines

Recommendations

A

DTG in combination with an optimized nucleoside reverse-transcriptase inhibitor backbone |s

recommended as the preferred second-Tine regimen for people living with HIV:-Tor whom non-DTG-
based regimens are failing (conditional recommendation, moderate-certainty evidence)

DTG in combination with an optimized nucleoside reverse-transcriptase inhibitor backbone is
recommended as the preferred second-line regimen for children with approved DTG dosing for
whom non-DTG-based regimens are failing (conditional recommendation, low-certainty evidence)

*See Box 1 on women and adolescent girls of childbearing potential using DTG.




DAWNING Study Design

Open-label randomised noninferiority phase lllb study

DTG + 2 NRTIs DTG * 2 NRTls
Continuation phase

LPV/RTV + 2 NRTlIs

t t t 1

Randomisation Week 24 Week 48 Week 52
interim primary
analysis analysis

* Key eligibility criteria: on first-line 2 NRTIs + NNRTI regimen for > 6 months, failing virologically (HIV-1
RNA >400 c¢/mL on 2 occasions); no primary viral resistance to Pls or INSTIs

* Stratification: by HIV-1 RNA (< or >100,000 copies/mL), number of fully active NRTIs in the
investigator-selected study background regimen (2 or <2)

* Primary endpoint: proportion with HIV-1 RNA <50 ¢/mL at Week 48 using the FDA snapshot algorithm
(12% noninferiority margin)

FDA, US Food and Drug Administration; INSTI, integrase strand transfer inhibitor.

Aboud et al. IAS 2017; Paris, France. Slides TUABO105LB.



DAWNING Results

100+ 4~ Dolutegravir plus two NRTIs
- Ritonavir-boosted lopinavir plus two NRTIs
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Time since start of treatment (weeks)

Dolutegravir Ritonavir-
(n=312) boosted
lopinavir (n=312)
Response 261 (B4%) 219 (70%)
Non-response 30 (10%) 68 (22%)
Did not achieve <50 copies per mL by week 48 18 (6%) 34 (11%)
Discontinued because of no efficacy before reaching <50 copies 6(2%) 20 (6%)
permL
Discontinued for other reason when not at <50 copies per mL 2 (1%) 7 (2%)
Change in antiretroviral therapy 4(1%) 7(2%)
Mo data available 21(7%) 25 (8%)
Discontinued becavse of adverse event or death 7 (2%) 17 (5%)
Discontinued for other reasons 12 (4%) 6 (2%)
2 (1%) 2 (1%)

Missing data but still on study

Table 2: Primary outcome results at week 48

Figure 3: Participants achieving viral suppression over the course of the study
Analysis is in the intention-to-treat-exposed population. Viral suppression is defined as plasma HIV-1 RNA less
than 50 copies per mL. NRTI=nucleoside reverse transcriptase inhibitor.

VL suppression Week 48 (ITT)

DTG
84%
88%

<50
<400

LPV/r
70%
77%

Similar proportions in PP analysis

IDMC interim review of week 24 data: recommended stop LPV/r

Modified protocol to allow withdrawal of pts on LPV/r (9) or switch to DTG (12)

Aboud et al, Lancet ID, 2019




DAWNING Study Design

Open-label randomised noninferiority phase lllb study

DTG + 2 NRTIs DTG + 2 NRTIs
Open label, Continuation phase
LPV/RTV + 2 NRTIs

randomised
1:1

1\ A 1\ 1\ At least 1 fully
active NRTI based

Randomisation Week 24 Week 48 | Week 52 on resistance
interim primary testing
analysis nalysis

> 7 days apart N
* Key eligibility criteria: on firstN| RTI regimen onths, failing virologically (HIV-1
I RNA 2400 c¢/mL on 2 occasions); no primary viral resistance to INSTIs
* Stratification: by HIV-1 RNA (< or >100,000 copies/mL), number of full NRTIs in the

investigator-selected study background regimen (2 or <2)

* Primary endpoint: proportion witli HIV-1 RNA <50 ¢/mL at Week 48 uiing the FDA ot algorithm

(12% noninferiority margin)

VL testing every
1-3 months

FDA, US Food and Drug Administration; INSTI, integrase strand transfer inhibitor.

c TUADUTUOLD.

+ stopped at IDMC review of 24 weeks’ data



Second-line therapy: WHO 2018 Guidelines
R

Recommendations

{ DTG in combination with an optimized nucleoside reverse-transcriptase inhibitor backbone |s
% recommended as the preferred second-Tine regimen for people Tiving with HIV=Tor whom non-DTG-
based regimens are failing|(conditional recommendation, moderate-certainty evidence)

DTG in combination with an optimized nucleoside reverse-transcriptase inhibitor backbone is
recommended as the preferred second-line regimen for children with approved DTG dosing for
whom non-DTG-based regimens are failing (conditional recommendation, low-certainty evidence)

*See Box 1 on women and adolescent girls of childbearing potential using DTG.




WHQO was worried too......
I

In the DAWNING study, people were switched from NNRTI to DTG-based ART with at
least one active NRTI predicted by genotypic resistance testing. Although DTG seems
to be effective with at least one active NRTI for people for whom NNRTI-based ART

is failing, a retrospective analysis suggests that selecting NRTI backbone sequencing
according to WHO guidelines achieved modest but significantly greater suppression of

viral loads (85).

(Further, there has been no direct evaluation of DTG with an NRTI backbone predicted )
to be inactive by genotypic resistance testing, but findings from DTG monotherapy
studies have demonstrated the rapid accumulation of integrase inhibitor mutations

\(89, 90).

Overall, insufficient evidence supports using DTG in combination with TDF and 3TC as
second-line ART for people for whom TDF + 3TC (or FTC) + EFV is failing as a first-line
regimen. More data are needed on the efficacy of DTG among people with resistance

to 3TC and TDF (78).

/|

WHO 2018 guidelines



NADIA Question 1 @

NADIA

Is DTG really non-inferior to Pl/r in the public health
approach (in people with extensive NRTI resistance)
. over medium to long-term follow-up?



Table 4.7 Preferred and alternative second-line ART regimens for
adults, adolescents, children and infants

Population

Failing first-line regimen

Preferred second-line
regimen

Alternative second-line
regimens

Adults and
adolescents?

TDF® + 3TC (or FTC) + DTG®

AZT+ 3TC +JATVIr (or LPV/r

AZT + 3TC 4 DRV/r®

TDF + 3TC (or FTC) + EFV

AZT +3TC + DTG¢

AZT + 3TC + ATV/r (or LPV/Ir

(or NVP) or DRV/r)¢
AZT + 3TC +EFV (or NVP) TDF + 3TC (or FTC) + DTG¢ TDF® + 3TC (or FTC) + ATVIr
(or LPV/r or DRV/r )¢

Children and
infants

ABC + 3TC + DTG®

AZT+ 3TC + LPVIr (or ATV/
rf)

AZT +3TC + DRV/r?

ABC (or AZT) +3TC + LPV/r

AZT (or ABC) + 3TC + DTG®

AZT (or ABC) +3TC + RAL

ABC (or AZT) + 3TC + EFV

AZT (or ABC) + 3TC + DTG®

AZT (or ABC) +3TC + LPVIr
(or ATV/r?

AZT + 3TC + NVP

ABC + 3TC + DTG®

ABC + 3TC + LPV/r (or ATVIr')

WHO Guidelines July 2021



Which PI?
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NADIA Question 1 @

NADIA

best in class PI/r (DRV/r)

Is DTG really non-inferior to Pme public health
approach (in people with extensive NRTI resistance)
. over medium to long-term follow-up?



What to switch to;: WHO ART Guidelines 2003
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Table 4.7 Preferred and alternative second-line ART regimens for
adults, adolescents, children and infants

Population

Failing first-line regimen

Preferred second-line
regimen

Alternative second-line
regimens

Adults and
adolescents?

TDF® + 3TC (or FTC) + DTG®

AZT+ 3TC + ATVIr (or LPVIr)

AZT + 3TC + DRV/r

TDF + 3TC for iy

or NVP

AZT +3TC 4 DTG

AZT + 3TC + ATV/r (or LPVIr
or DRV/r)¢

AZT + 3TC +EFV (or NVP)

TDF® + 3TC (or FTC) + DTG®

TDFY + 3TC (or FTC) + ATV/r
(or LPV/r or DRV/r )¢

Children and
infants

ABC + 3TC + DTG®

AZT+ 3TC + LPVIr (or ATV/
rf)

AZT +3TC + DRV/r®

ABC (or AZT) +3TC + LPVIr

AZT (or ABC) + 3TC + DTG®

AZT (or ABC) +3TC + RAL

ABC (or AZT) + 3TC + EFV

AZT (or ABC) + 3TC + DTG®

AZT (or ABC) +3TC + LPVIr
(or ATVIr?

AZT + 3TC + NVP

ABC + 3TC + DTG®

ABC + 3TC + LPVI/r (or ATV/rf)

WHO Guidelines July 2021




RCT evidence
for WHO
algorithmic
switch of NRTIs
in second-line
(prior to NADIA)




RCT evidence
for WHO
algorithmic
switch of NRTIs
in second-line

(prior to NADIA)

Event Horizon Telescope Collaboration, 2022



RCT avid
....tor WHO
algorithmic
switch of NRTIs
in second-line
(prior to NADIA)

Expert opinion:

Traditional mantra: change >1 drugin a
failing regimen

Virological theory / In vitro data on effects
of resistance mutations

Relational databases (=in vitro data)



erce

algorithmic
switch of NRTIs
in second-line

(prior to NADIA)

Event Horizon Telescope Collaboration, 2022




EARNEST Trial design

HIV positive adolescents / adults
1%t line NNRTI-based regimen >12 months;
Failure by WHO (2010) clinical, CD4 (VL-confirmed) or VL criteria

RANDOMIZE

v
Pl + RAL
(12 wk induction)
PI* + 2-3 NRTIs

(NRTIs according to |
local standard of care) (monotherapy)

FOLLOW-UP FOR 144 WEEKS

Visits: 1-2 monthly, mainly nurse-led

Adherence: assessed at all visits by structured questions; intensive counselling
Monitoring: Clinical + CD4 count every 12—16 weeks (open)

VL annually in batch — results seen only by Data Monitoring Committee

*Pl standardized to LPV/r all arms
I NRTIs physician-selected without resistance testing I Paton et al, NEIM 2014; 371: 234-47




EARNEST: VL suppression at 96 weeks

PI/RAL vs PI/NRTI P=0.36 P=0.87 P=0.97 P=0.88

100%
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% - |
<10000 c/ml <1000 ¢/ml <400 ¢/ml <50 ¢/ml

W PI/NRTI HPI/RAL 30

93%
91%
0 88% 87% 86% 86%

74% 73%

Percentage suppressed




NRTI resistance at baseline |
EARN(EST

100 7
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3TC FTC ABC TDF /DV DDI DAT

- Susceptible Potential low S low [ intermediate - High

Baseline sequences obtained in 92% of those randomized to PI/NRTI arm
Figure shows resistance data from 792 randomized patients

Kityo et al, JAIDS 2017

31



Predicted activity of NRTIs in regimens

 Number of predicted “active” NRTIs in prescribed second-line Rx*:

0 230 (59%)
1 128 (33%)
>) 33 (8%)

*NRTI predicted “active” if no int./high level resistance by Stanford

Paton et al, Lancet HIV 2017



VL response by number of active NRTIs in the regimen

Percent with VL<400 copies/ml
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VL response by number of active NRTIs in the regimen
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VL response by number of active NRTIs in the regimen

100+
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VL response by number of active NRTIs in the regimen
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Conclusions from EARNEST (about NRTI switch)

* Contribution of NRTIs is independent of NRTI resistance and predicted
activity from resistance testing (paradoxical relationship)

* May not matter what NRTIs you use (as long as have NRTIs)
* May do better to base decisions on tolerability / toxicity
* May not need to switch at all



NADIA Questions

QUESTION 1: Companion drug
Is DTG non-inferior to DRV/r in the public health approach (used with

NRTIs with extensive NRTI resistance and no resistance testing to select
NRTI drugs)

QUESTION 2: NRTI switch
Is maintaining TDF non-inferior to switching to ZDV in second-line therapy

in the public health approach (with either Pl or DTG regimen; and with no
resistance testing)



NADIA Trial Design

Eligible patients:
On TDF+3TC/FTC+NNRTI regimen for = 6m
With treatment failure (VL = 1000 copies/ml X 2)

A 4

2 X 2 factorial randomisation

RANDOMISATION 1

v }
DTG DRV/r (800mg/100mg od)
| | ¢ 1 |
RANDOMISATION 2
TDF ZDV* TDF ZDV*
+ + *TDF added to ZDV/3TC group if + =
3TC 3TC HBV coinfection 3TC 3TC

1 |

Follow up for 96 weeks

Main outcome: Viral load < 400 copies/ml at week 96




NADIA Trial Design

Eligible patients:
On TDF+3TC/FTC+NNRTI regimen for = 6m
With treatment failure (VL = 1000 copies/ml X 2)

A 4
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Viral load monitoring

Open, scheduled
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Open, additional

«  W?72 (if not stable at W48)

* 12 weeks after VL>1000c/ml
Closed (batched; results to IDMC only)
« W12, W72 (all)



NADIA Trial Design

Eligible patients:
On TDF+3TC/FTC+NNRTI regimen for = 6m
With treatment failure (VL = 1000 copies/ml X 2)

A 4

2 X 2 factorial randomisation

RANDOMISATION 1

DRV/r (800mg/100mg od)

v
DTG
l .
RANDOMISATION 2
TDF ZDV*
+ + *TDF added to ZDV/3TC group if +
3TC 3TC HBV coinfection 3TC

l

TDF

l

ZDV*
+

3TC

l

Follow up for 96 weeks

Main outcome: Viral load < 400 copies/ml at week 96

Viral load monitoring

Open, scheduled

W24, W48, W96

Open, additional

W?72 (if not stable at W48)

* 12 weeks after VL>1000c/ml
Closed (batched; results to IDMC only)
« W12, W72 (all)

Resistance testing

Open

* Confirmed VL rebound >1,000 c/ml
Closed (batched; results to IDMC only)
* Baseline

* Confirmed VL rebound =400 ¢c/ml
VL2400 at week 96

All resistance testing done at WHO-accredited
central lab (JCRC Kampala); susceptibility
predictions used Stanford algorithm



Enrollment, retention, adherence

Enrolment s
464 participants from 7 sites in Uganda, Kenya, Zimbabwe g

- .
=
-y

T

Baseline characteristics™

Female: 61%, CD4 < 200 cells/mm3:51%, VL= 100,000c/ml:28%
Baseline intermediate-high level resistance

TDF: 59%, ZDV:18%, 3TC:92%

Retention and adherence to W96

3 (0.6%) withdrew or were lost-to-follow-up

8 (1.7%) died

>98% of scheduled visits were attended

>95% of follow-up time on exact assigned drug regimen

*Characteristics similar between groups; Paton, Musaazi, Kityo et al. NEJM 2021; 385: 330-41



Efficacy outcomes (W96): DTG vs DRV/r

Outcome

Dolutegravir

Darunavir Group

Difference

Group (N=229) (95% Cl) %

(N=235)
HIV-1 RNA level, intention-to-treat population — no (%)
< 400 copies/ml (ITT) 211(89.8) 199 (86.9) 2.9 (-3.0t0 8.7) 0.332
> 400 copies/ml 20 (8.5) 25 (10.9) -
No virological data 4 (1.7) 5(2.2) -
- Withdrew because of AE/death 3(1.3) 5(2.2)
- Withdrew for other reasons 1 (0.4) 0
HIV-1 RNA level < 400 c/ml (sensitivity analyses) — no (%)
< 400 copies/ml (adjusted) 90.2 86.7 3.5(-2.9t09.8) 0.278
VL < 400 copies (per protocol) 201 (92.2) 192 (91.0) 1.2 (-4.0 to 6.5) 0.652
Secondary and other efficacy outcomes — no (%)
VL < 1000 ¢/ml (ITT) 213 (90.6) 203 (88.6) 2.0(-3.6t07.5) | 0.481
VL< 50 ¢/ml (ITT) 189 (80.4) 172 (75.1) |5.3(-2.2t012.9)| 0.168
VL rebound > 1000 ¢/ml, confirmed 20 (8.5) 26 (11.3) -2.8 (-8.3t0 2.6) 0.306
VL rebound > 1000 ¢/ml, confirmed 7 0 - -

with 21 major RM to DTG or DRV*

* 21 major DTG mutation: 7
>1 major DRV mutation: 0

Paton, Musaazi, Kityo et al. Lancet HIV 2022
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Efficacy outcomes (W96): DTG vs DRV/r

Outcome

Dolutegravir

Darunavir Group

Difference

Group (N=229) (95% Cl) %

(N=235)
HIV-1 RNA level, intention-to-treat population — no (%)
< 400 copies/ml (ITT) 211(89.8) 199 (86.9) 2.9 (-3.0t0 8.7) 0.332
> 400 copies/ml 20 (8.5) 25 (10.9) -
No virological data 4 (1.7) 5(2.2) -
- Withdrew because of AE/death 3(1.3) 5(2.2)
- Withdrew for other reasons 1 (0.4) 0
HIV-1 RNA level < 400 c/ml (sensitivity analyses) — no (%)
< 400 copies/ml (adjusted) 90.2 86.7 3.5(-2.9t09.8) 0.278
VL < 400 copies (per protocol) 201 (92.2) 192 (91.0) 1.2 (-4.0 to 6.5) 0.652
Secondary and other efficacy outcomes — no (%)
VL < 1000 ¢/ml (ITT) 213 (90.6) 203 (88.6) 2.0(-3.6t07.5) | 0.481
VL< 50 ¢/ml (ITT 189 (80.4 172 (75.1 5.3(-2.2t012.9 0.168

VL rebound > 1000 ¢/ml, confirmed

26 (11.3)

-2.8(-8.3t0 2.6)

VL rebound > 1000 c/ml, confirmed

with 21 major RM to DTG or DRV*

* 21 major DTG mutation: 7
>1 major DRV mutation: 0

0

Paton, Musaazi, Kityo et al. Lancet HIV 2022




Subgroup analysis (W96

: DTG vs DRV/r

Subgroups

NRTI randomised group
Tenofovir

Dolutegravir
Darunawvir
Zidovudine
Dolutegravir
Darunavir
Baseline viral load
<100,000 copiesfml
Dolutegravir
Darunawvir
=100,000 copiesm|
Dolutegravir
Darunavir
Baseline CD4+ T-cell count
< 200 cellsful
Dolutegravir
Darunavir
2200 cells/ul
Dolutegravir
Darunavir
Sen
Male
Dolutegravir
Darunavir

Female

Dolutegravir

No. fTotal Mo. Percentage of participants

108/118
106/115

103/117
93/114

153/169
145/167
58/66
54/62
112/125
28/113
99/110

101/116

85/95
74/87

126/140

umber of predicted Active NRTIs
o

Dolutegravir

Darunawir

Dolutegravir
Darunavir

Dolutegravir
Darunavir

84/92
74/80

107/118
109/122

13/18
12/23

Difference between groups [95%C1)

Percentage points
VL < 400 copies/ml
e —_— 06(7.7106.4)
92,1
88.0
815 - 65(-28t015.7)
205 e 3.7(-3.110 10.5)
86.8
87.9
—_ S P— 0.8 (-10.7t0 12.3)
8986 —_— 29(-54t011.1)
86.7
s —_— 29(-54t011.2
.
87.1 (-54ta11.2)
89.5 —_— a4(-53t014.1)
B5.1
200 —T— 2.0(-53 t09.3)
1.2 {-2.3 10 7.0)
90.6 S FU— 1.3(-6.2 to 8.9)
893
2000 (-9.0to049.1)
T2 -
52.2 "
40 60 80 100 20 A0 0 10 20 30 an
Percent o .
Darunavir better Dolutegravir better




Subgroup analysis (W96): DTG vs DRV/r

Subgroups No. fTotal Mo. Percentage of participants Difference between groups [95%C1)
Percentage points
MRTI randomised group VL < 400 copies/ml
Tenofovir
Dolutegravir 108/118 915 0.6(-7.7 0 6.4)
Darunavir 106/115 92,1
Zidovudine
Dolutegravie 103/117 88.0
Darunavir 93/114 815 6.5(-2.8t015.7)
Baseline viral load
<100,000 copiesfml
Dolutegravir 153/169 905
Darunavir 145/167 BEE 3713110 103)
2100000 copiesfm|
Dolutegravir 58/66 87.9
Darunavir 5462 871 0.8 (-10.7t0 12.3)
Baseline CD4+ T-cell count
< 200 cellsful
Dolutegravir  112/125 896 29(-54 t011.1)
Darunawvir 287113 86.7
2200 cells/ful '
Dolutegravir 99/110 30.0
Darunavir 101/116 87.1 2.9(-54 10 11.2)
Sen
Male
Dolutegravir B5/95 89.5 4.4(-5.3 to 14.1)
Darunavir 74/87 B5.1
Female
Dolutegravir 126/140
3'_ / 00 2.0(-53 t09.3)
Darumavir 125/142 88.0
Number of predicted Active NRTIs
Li]
Dolutegravir 84/92 81.3 -1.2(-2.310 7.0}
Darunawir 74/80 92,5
1
Dolutegravir 107/118 90.6 13(-6.2 o 8.9)
Darunavir 109/122 833
=2 2000 (-9.0to049.1)
Dolutegravie 13/18 722
Darunavir 12/23 212 : . .
o 20 40 50 B0 100 . - 10 20 30 40
Pe rcent =
Dolutegravir better




Efficacy Outcomes (W96): TDF vs ZDV

Outcome

Tenofovir Group
(N=233)

Zidovudine Group
(N=231)

Difference
(95% Cl) %

HIV-1 RNA level, intention-to-treat population — no (%)

< 400 copies/ml (ITT) 214 (91.8) 196 (84.8) 7.0(1.2to012.8) 0.019
> 400 copies/ml 13 (5.6) 32 (13.9) - -
No virological data 6 (2.6) 3(1.3) - -

- Withdrew because of AE/death 6 (2.6) 2(0.9)

- Withdrew for other reasons 0 1 (0.4)

HIV-1 RNA level < 400 c¢/ml (sensitivity analyses) — no (%)

< 400 copies/ml (adjusted) 92.4 84.5 7.9 (1.9 to 14.0) 0.01
< 400 copies (per protocol) 206 (95.4) 187 (87.8) 7.6 (2.4 to 12.8) 0.005
Secondary and other efficacy outcomes — no (%)

<1000 c/ml 216 (92.7) 200 (86.6) 6.1 (0.6 to 11.6) 0.03
<50 c¢/ml 188 (80.7) 173 (74.9) 5.8 (-1.8 to 13.3) 0.133
VL rebound > 1000 c¢/ml, confirmed (ITT) 13 (5.6) 33 (14.3) -8.7 (-14.4 to -3.3) 0.002
VL rebound > 1000 ¢/ml, confirmed with 2 5 - -

>1 major RM to DTG or DRV*

* 21 major DTG mutation: 7
>1 major DRV mutation: O




Efficacy Outcomes (W96): TDF vs ZDV

Outcome Tenofovir Group |Zidovudine Group | Difference P
(N=233) (N=231) (95% CI) %

HIV-1 RNA level, intention-to-treat population — no (%)

< 400 copies/ml(ITT) | 214(918) | 196(84.8) | 7.0(1.2t012.8) | 0.019 |

> 400 copies/ml 13 (5.6) 32 (13.9)

No virological data 6 (2.6) 3(1.3) - -

- Withdrew because of AE/death 6 (2.6) 2 (0.9)

- Withdrew for other reasons 0 1 (0.4)

HIV-1 RNA level < 400 c/ml (sensitivity analyses) — no (%)

< 400 copies/ml (adjusted) 92.4 84.5 7.9 (1.9 to 14.0) 0.01

< 400 copies (per protocol) 206 (95.4) 187 (87.8) 7.6 (2.4 to 12.8) 0.005

Secondary and other efficacy outcomes — no (%)

<1000 c/ml 216 (92.7) 200 (86.6) 6.1 (0.6 to 11.6) 0.03

<50 c¢/ml 188 (80.7) 173 (74.9) 5.8 (-1.8 to 13.3) 0.133

VL rebound > 1000 c¢/ml, confirmed (ITT) 13 (5.6) 33 (14.3) -8.7 (-14.4 to -3.3) 0.002

VL rebound > 1000 ¢/ml, confirmed with 2 5 - -

>1 major RM to DTG or DRV*

* 21 major DTG mutation: 7
>1 major DRV mutation: O



Efficacy Outcomes (W96): TDF vs ZDV

Outcome Tenofovir Group |Zidovudine Group | Difference

(N= 233) (N=231) (95% Cl) %
HIV-1 RNA level, intention-to-treat population — no (%)
< 400 copies/ml (ITT) 214 (91.8) 196 (84.8) 7.0 (1.2 to 12.8) 0.019
> 400 copies/ml 13 (5.6) 32 (13.9) - -
No virological data 6 (2.6) 3(1.3) - -
- Withdrew because of AE/death 6 (2.6) 2(0.9)
- Withdrew for other reasons 0 1 (0.4)
HIV-1 RNA level < 400 c/ml (sensitivity analyses) — no (%)
< 400 copies/ml (adjusted) 92.4 84.5 7.9 (1.9 to 14.0) 0.01
< 400 copies (per protocol) 206 (95.4) 187 (87.8) 7.6 (2.4 to 12.8) 0.005
Secondary and other efficacy outcomes — no (%)
<1000 ¢/ml 216 (92.7) 200 (86.6) 6.1 (0.6 to 11.6) 0.03
<50 c¢/ml 188 (80.7) 173 (74.9) 5.8 (-1.8 to 13.3) 0.133

VL rebound > 1000 c¢/ml, confirmed (ITT)

33 (14.3)

8.7 (-14.4 t0 -3.3)

VL rebound > 1000 ¢/ml, confirmed with

>1 major RM to DTG or DRV*

* 21 major DTG mutation: 7
>1 major DRV mutation: 0

5




Subgroup analysis (W96): TDF vs ZDV

Percentage of participants Difference between groups (95% Cl)
VL < 400 copies/ml Percentage points

Presence of K65R/M at baseline
K&5R/N absent

Tenofovir 1007114 : B7.7 s 125 (2.5t0 22.5)
Zidowvudine B5/113 75.2

K65R/M present

Tenofovir 111116 857
Zidovudine 103/110 93.6 —=_r LT RRIaR
Presence of M184V/I at baseline
M184V/I absent
Tenofovir 25,29 —— 55} . » 31.7(10.5 to 52.8)
Zidovudine 18/33 54.5
M1B84aV /I present

e e | | — —— SRR
Zidovudine 170/180 g5 ]
Tenofovir resistance at baseline
Mone or Low level

Tenofovir B5/97 esss—e———— £7 G - 140 (2.8to 25.2)
Zidovudine 67,/91 — 73.6
Intermediate or high level
Tenofovir 126,133 | 947
Zidovudine 121/132 a1s T 3.1(-3.0t09.1)

Zidovudine resistance at baseline
Mone or Low level

o T B e— T L
Zidovudine 1541181 B5.1

Intermediate or high level
Tenofovir 37/41 90.2

= 893(-57to242
Zidowvudine 34742  ———— [ )
r T T L] T 1 r T T T T 1
o 0 40 &0 80 100 -20 -10 0 10 20 30 40
Percent - »

Zidovudine better Tenofovir better



Subgroup analysis (W96):

Presence of K65R/M at baseline
K&5R/N absent

Tenofovir 1007114

K65R/M present
Tenofovir
Zidovudine

111/116
103/110

M1B84av /1 absent

Tenofovir 25,29

Zidovudine 18/33
M1B84aV /I present

Tenofovir 186,201

Zidovudine 170120

Tenofovir resistance at baseline
Mone or Low level

Tenofovir B5/97
Zidovudine 6791
Intermediate or high level
Tenofovir 126,133
Zidovudine 1217132

Zidovudine resistance at baseline
Mone or Low level

Tenofovir 1747189
Zidovudine 154/181
Intermediate or high level
Tenofovir 37/41
Zidovudine 34742

Percentage of participants

VL < 400 copies/ml Percentage points

[ F 7T -

DF vs ZDV

Difference between groups (95% Cl)

125 (2.5to 22.5)

21(-3.8t07.9)

Zidovudine better

Tenofovir better

[ BE.2 . p 31.7 (10.5 to 52.8)
L4.5
e T 5 aﬂ[_zﬁtﬂa?l
T =g O ]
B76 . 14.0 (2.8t 25.2)
| 736
e —— 31(-30t05.1
g A(-3.0t09.1)
——— 07 ] —— 70(05t0134)
——— B 5 ]
902
< 93(-5.7to 2432)
— EQo
r T T L] L] 1 r T T T T |
0 20 440 &0 g0 100 -20 -10 0 10 20 30 440
Percent - T



Subgroup analysis (W96): TDF vs ZDV

Presence of K65R/M at baseline

K&5R/N absent
Tenofovir 1007114
Zidovudine B5/113
K65R/M present
Tenofovir 111116
Zidovudine 103110
Presence of M184V/I at baseline
M184V/I absent
Tenofovir 25,29
Zidovudine 18/33
M1B84aV /I present
Tenofovir 186,201
Zidovudine 170120

Tenofovir resistance at baseline
Mone or Low level

Tenofovir B5/97
Zidovudine 6791
Intermediate or high level
Tenofovir 126,133
Zidovudine 1217132

Zidovudine resistance at baseline
Mone or Low level

Tenofovir 1747189
Zidovudine 154/181
Intermediate or high level
Tenofovir 37/41
Zidovudine 34742

Percentage of participants
VL < 400 copies/ml

= B6.2
54.5

BV

T =g O

B7.6

| 736

o477
916

I 02 ]

——— B 5 ]

90.2
— 50 5
r T T L Li 1

o 20 40 &0 20 100

Percent

Difference between groups (95% Cl)

Percentage points

125 (2.5to 22.5)

21(-3.8t07.9)

» 31.7 (105 to 52.8)

3.0(-26t0 8.7)

14.0 (2.8to 25.2)

3.1(-3.0t09.1)

7.0(05t0 13.4)

93(-57to 24.3)

20 30

Zidovudine better

Tenofovir better




Dolutegravir resistance mutations

Regimenin trial |VLrebound |DTG resistance | DTG mutations
(c/ml) level (Stanford)
ZDV, 3TC, DTG >1000 High T66TA, G118R, E138K, G149GA, G163GR
ZDV, 3TC, DTG >400 High T66TAIV, T97A, G118R, E138K
ZDV, 3TC, DTG >1000 High T661, G118R, E138K, G149GA
ZDV, 3TC, DTG >1000 High T66A, G118R, E138K
ZDV, 3TC, DTG >1000 High E138K, G140A, Q148R
ZDV, 3TC, DTG >1000 Intermediate R263RK
TDF, 3TC, DTG >1000 Intermediate M50I, R263K
TDF, 3TC, DTG >1000 Intermediate M50I, R263RK
TDF, 3TC, DTG >400 Intermediate M50I, R263RK

Sequences obtained from 48/55 participants



Safety

Event category Dolutegravir | Darunavir Tenofovir Zidovudine
Group Group Group Group
(N=235) (N=229) (N=233) |(N=231)

Any grade 3 or 4 event 26 (11.1) 28 (12.2) 22 (9.4) 32 (13.8)

Grade 3 or 4 event related to a 3(1.3) 1(0.4) 5(2.2)

study drug

Event (any grade) leading to 1(0.4) 2 (0.9) 3(1.3)

discontinuation of study drug (s)

Serious adverse event (any) 16 (7.0) 17 (7.3) 17 (7.4)

Serious adverse event (death) 5(2.2) 6 (2.6) 2 (0.9)

Haemoglobin < 9g/dI 7 (3.1) 6 (2.6) 7 (3.0)

eGFR < 60ml/min/1.73m?

3(1.3)

3(1.3)

1(0.4)




Safety

Event category Dolutegravir | Darunavir Tenofovir Zidovudine
Group Group Group Group
(N=235) (N=229) (N=233) (N=231)
Any grade 3 or 4 event 26 (11.1) 28 (12.2) 22 (9.4) 32 (13.8)
Grade 3 or 4 event related to a 3(1.3) 3(1.3) 5(2.2)
study drug
Event (any grade) leading to 4 (1.7) 1(0.4) 3(1.3)
discontinuation of study drug (s) t
Serious adverse event (any) 18 (7.7) 16 (7.0) 17 (7.4)
Serious adverse event (death) 3(1.3) 5(2.2) 2 (0.9)
Haemoglobin < 9g/d|I 6 (2.6) 7 (3.1) 7 (3.0)
eGFR < 60ml/min/1.73m2** 1(0.4) 3 (1.3) 1(0.4)




NADIA Conclusions (week 96)

DTG +2NRTIs vs DRV/r + 2NRTIs

* DTG + 2NRTls gives durable suppression in second line, even if NRTIs have no predicted activity
e Supports WHO recommendation for DTG use in second-line
* Supports safety of programmatic switch to DTG where pre-switch VL (and resistance testing) not available
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* DTG resistance remains a concern
e Using TDF/3TC (not AZT/3TC) may decrease risk
* Need more data on the significance of the mutations for outcome (esp. R263K)
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e Alternative to DTG in second-line



NADIA Conclusions (week 96)

DTG +2NRTIs vs DRV/r + 2NRTIs

* DTG + 2NRTls gives durable suppression in second line, even if NRTIs have no predicted activity

e Supports WHO recommendation for DTG use in second-line
* Supports safety of programmatic switch to DTG where pre-switch VL (and resistance testing) not available

* DTG resistance remains a concern
e Using TDF/3TC (not AZT/3TC) may decrease risk
* Enhanced VL monitoring/adherence for initial 12m after switch if suspect/know pre-existing NRTI resistance?
* Need more data on the significance of the mutations for outcome (esp. R263K)

* DRV/r + 2NRTIs has equivalent efficacy to DTG + 2NRTIs, without risk of resistance
* Alternative to DTG in second-line

TDF/3TC vs ZDV/3TC

* Maintaining TDF/3TC is superior to switching to ZDV/3TC: VL suppression, rebound (& resistance?)
 Clinical evidence adds to practical advantages (standard fixed dose combination TDF/3TC/DTG already in wide use)
* Guidelines recommending switch from TDF/3TC to ZDV/3TC in the Public Health Approach should be reconsidered



Other RCTs confirming efficacy of TDF/3TC/DTG in setting of
NRTI resistance (following TDF/3TC/EFV failure)

RCTs (but not pure randomised comparison with ZDV/3TC)

VISEND

TDF/3TC (with DTG) superior to ZDV/3TC (with ATV/r or LPV/r) at week 48
(VL < 1000 copies/ml; VL < 50 copies/ml)

D2EFT

TDF/3TC (with DTG) non-inferior to 2 NRTIs (=80% ZDV/3TC; =20% TDF/3TC; GT or
clinician selected; with DRV/r) at week 48

(VL <50, 200, 400 copies/ml)

VISEND: Mulenga. CROI 2022. Abstr 135
D2EFT: Matthews. CROI 2023. Abstr 198



Unadjusted OR p value Adjusted OR p value
(95% Cl) (95% CI)*
Dolutegravir or darunavir randomised treatment group
Darunavir 1 (ref) 1 (ref)
Dolutegravir 1:31(0-70-2-43) 0-40 0-99 (0-49-2-01) 099
NRTI randomised treatment group
Zidovudine 1 (ref) 1 (ref)
Tenofovir 276 (1-41-5-42) 0-0031 2.92(1-39-6-13) 0-0046
Adherence (visits with missed antiretroviral therapy)
1] 1 (ref) 1 (ref)
1 0-97 (0-28-3-41) 0-96 0-88 (0-24-3-26) 0-84
2 0-22 (0-08-0-61) 0-0032 0-29 (0-10-0-85) 0024
23 0-17 (0-07-0-41) <0-0001 023 (0-09-0-58) 0-0021
HIV-1 RNA concentration at baseline
<100 000 copies per mL 1(ref)
=100 000 copies per mL 1.06 (0-53-2-13) 0-87
Presence of Lys65Arg or Lys65Asn at baseline
No 1 (ref) 1 (ref)
Yes 7:52(311-1816)  =0-0001 5-93 (233-15-06) 0-0002
Presence of Met184Val or Met184lle at baseline
No 1 (ref) 1 (ref)
Yes 5.03(2:54-9-93)  <0-0001 499(223-1118)  <0-0001
Presence of thymidine analogue mutationst at baseline
Mo 1 (ref) 1 (ref)
Yes 0-88 (0-44-174) 071 0-89 (0-40-1-97) 078

OR for
suppression
<400 copies/ml
— drugs and
mutations
individually

Paton, Musaazi, Kityo et al. Lancet HIV 2022.
https://doi.org/10.1016/52352-3018(22)00092-3



Drug efficacy in presence of mutations

* No M184V (or K65R): adjusted OR for suppression 8.97 (TDF:ZDV)
TDF is more potent drug

* M184V alone: adjusted OR 1.83 for suppression (TDF:ZDV)

M184V enhances susceptibility to both ZDV and TDF; decreases difference
but not sufficient to abolish difference between TDF and ZDV

* K65R (and M184V): adjusted OR 2.07 for suppression (TDF:ZDV)

K65R further enhances susceptibility to ZDV; adverse impact of K65R on TDF
susceptibility is blunted by effect M184V



Sequencing regimens for the WHO public health approach

s —— e ——L A —

Standardised first line ~3% fail/year Standardised second line Standardised third line




Regimens for the WHO public health approach

TN —

Standardised first line ”3%|fail/year Standardised second line Standardised third line

|
| Potentially 2 fully interchangeable regimens

I
| TDF/3TC DTG @) TDF/3TC DRV/r



summary

 The WHO public health approach is essential for global delivery of
ART in resource-limited settings

e DTG (with TDF/3TC) is robust irrespective of NRTI resistance;
preferred second-line regimen after EFV failure; programmatic
switching from EFV without VL testing will likely be robust

* DRV/r (with TDF/3TC) is a good alternative (B regimen), irrespective of
NRTI resistance

e Maintaining TDF/3TC is a better choice than switching to ZDV/3TC,
irrespective of NRTI resistance
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