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Therapeutic strategies in naïve subjects
(EACS guidelines version 11.1, October 2022)

C



Switch strategies in virologically suppressed subjects
(EACS guidelines version 11.1, October 2022)

Definition of virologically suppressed

Clinical trials exploring switching strategies have generally defined 
suppression as an HIV-VL < 50 copies/mL for at least 6 months



GEMINI-1/-2 and STAT Study Designs

aRandomization in GEMINI-1/-2 stratified by baseline plasma HIV-1 RNA (≤100,000 vs >100,000 c/mL) and CD4+ cell count (≤200 vs >200 cells/mm3). bParticipants with VL ≤500,000 c/mL at screening but >500,000 c/mL at baseline (Day 1) were 
allowed to continue the study.

Rolle et al. HIV Drug Therapy Glasgow 2022; Virtual and Glasgow, Scotland. Poster P056.



Virologic Snapshot Outcomes at Week 48 by Baseline 
Viral Load in (A) GEMINI-1/-2 and (B) STAT

aThe other participant withdrew from the study due to physician decision and had no virologic data at Week 48. bNon-suppression at Week 48 driven by study withdrawals (eg, withdrawn consent, lost to follow-up; n=6) and ART modifications (n=10); 3 participants had data in 
window and HIV-1 RNA ≥50 c/mL (all in the >100,000 to ≤500,000 c/mL VL category).

Rolle et al. HIV Drug Therapy Glasgow 2022; Virtual and Glasgow, Scotland. Poster P056.

• Proportions of participants with HIV-1 RNA 

<50 c/mL were high across all studies, 

including in participants with high and very 

high baseline VL

• Few participants with baseline VL

>500,000 c/mL had HIV-1 RNA ≥50 c/mL 

(GEMINI-1/-2, n=1 in the DTG + TDF/FTC 

group; STAT, n=3)

• In STAT, VL non-suppression rates were 

driven by non-virologic reasons, including 

study withdrawals (eg, withdrawn consent, 

lost to follow-up; n=6) and ART 

modifications (n=10)

• At Week 48, no treatment-emergent HIV 

resistance was detected in participants 

with confirmed virologic failure across 

GEMINI-1/-2 (DTG + 3TC, n=6; DTG + 

TDF/FTC, n=4) and STAT (n=2), including 

in 1 participant with high or very high 

baseline VL (>1,000,000 c/mL in STAT)



SALSA Phase 3 Study Design

Underwood et al. CROI 2023; Virtual and Seattle, WA. Poster 694.

Randomized, open-label, active-controlled, multicenter, 

parallel-group, non-inferiority study

Day 1

Eligibility criteria

≥2 documented HIV-1 RNA measurements <50 

c/mL

Prior ART could be 2 NRTIs + INSTI, NNRTI, 

or bPI

No HBV infection or need for HCV therapy

No prior VF and no documented NRTI or INSTI 

resistance

Primary endpoint

DTG/3TC (N=246)

CAR (N=247) 

Week 24 Week 48 Week 52Screening



• Adjusted mean CFB in TL in 

the DTG/3TC and CAR 

groups were similar, −0.0020 

vs −0.0048, respectively 

(treatment difference, 0.0028; 

95% CI, −0.0146, 0.0202; 

P=0.751)

• Baseline factors associated 

with TL included age and sex 

(women had longer TL)

• TL decreased with increasing 

age and trended toward 

shorter length at Week 48 

with baseline TL

Forest Plot View of Telomere Length Change From Baseline 
(CFB) at Week 48 by Covariate and Treatment Group

BL, baseline; Ref, reference. aN represents the number of participants with non-missing baseline covariate data, and n represents the number of participants with at least one telomere length data at either baseline or Week 48. bReference for adjusted mean difference. cReported 
as increase (>0) or decrease (<0) in adjusted mean change in telomere length. dTelomere length is measured as a ratio of telomere to single-copy gene.

Underwood et al. CROI 2023; Virtual and Seattle, WA. Poster 694.



Lombardi et al. CROI 2023; Virtual and Seattle, WA. Poster 693.



Impact of switch to 3TC/DTG on total and intact DNA
(RUMBA study)

Linos Vandekerckhove et al. HIV Glasgow 2022
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Impact of switch to 3TC/DTG on total and intact DNA
(RUMBA study)

Linos Vandekerckhove et al. HIV Glasgow 2022



• Study design: Open-label, randomized, controlled, longitudinal, clinical trial evaluating metabolic outcomes 

(weight, BMI, waist circumference, lipids, Fibroscan, insulin resistance, DXA scans) in 134 suppressed 

PLWH switched to DTG/3TC vs switching to or remaining on BIC/FTC/TAF

• 130 PLWH were included in the ITT-E analysis: 67.8% were switched to DTG/3TC from BIC/FTC/TAF 

• Results demonstrated statistically significantly different estimated mean differences over time between 

the groups with regard to ALT, HDL cholesterol, lean trunk mass, and fat percentage 

• Data will continue to be followed out to 144 weeks

Other estimated mean differences over time 

(baseline – Week 48) between the groups

RUMBA: Impact of Switching to DTG/3TC vs BIC/FTC/TAF 
(Secondary Endpoint)

Degroote et al. HIV Drug Therapy Glasgow 2022; Virtual and Glasgow, Scotland. Poster P150.

DTG/3TC BIC/FTC/TAF P value

Weight, kg +0.256 +0.18 0.918

Waist, cm -0.02 +1.02 0.204

BMI, kg/m2 +0.07 +0.04 0.919

Cholesterol, mg/dL -2.52 -9.30 0.287

LDL cholesterol, mg/dL -1.82 -7.56 0.311

Triglycerides, mg/dL -3.79 -21.15 0.198

HOMA-IR -0.166 -0.43 0.347

DTG/3TC BIC/FTC/TAF P value

ALT, U/L -0.73 +4.6 0.035

HDL cholesterol, mg/L -0.07 -2.80 0.044

Lean trunk mass, gram +105.77 -489.37 0.027

Fat percentage -0.04 +1.33 0.003

Significantly different estimated mean differences 

over time (baseline – Week 48) between the groups

Baseline data for both groups

N DTG/3TC
BIC/FTC/TA

F P value

ART regimen at BL, n (%) 130 0.072

DTG/ABC/3TC 27 (31) 22 (51)

BIC/FTC/TAF 59 (68) 21 (49)

DTG + FTC/TAF 1 (1) 0 (0)

Months on ART, median 
(IQR)

123 97 
(87.5-112.5)

72 
(68.1-98.7)

0.128

Months on 2nd-generation 
INSTI, median (IQR)

125 42 
(35.9-46.0)

51 
(39.0-51.4)

0.491

CD4 nadir, median (IQR), 
cells/mm3

121 324 
(293-383)

269 
(247-378)

0.510

Weight, mean (SD), kg 130 81.2 (12.4) 75.3 (13.0) 0.013

Waist, mean (SD), cm 128 95.4 (11.8) 89.2 (11.2) 0.006

BMI, median (IQR), kg/m2 130 25.9 
(23.4-28.4)

24.8 
(21.8-26.1)

0.024



RUMBA Adjusted Metabolic Outcomes at 48 Weeks

Degroote et al. CROI 2023; Virtual and Seattle, WA. Poster 672.

• Study design: Randomized (2:1), open-label, controlled 

trial of adults switching to DTG/3TC (n=87) compared 

with switching to (or staying on) BIC/FTC/TAF (n=43)

• Aim: To evaluate the effects of switch from 2nd-

generation INSTI-based triple ART to DTG/3TC 2DR 

on metabolic health 

• Results: After adjusting for baseline BMI, statistically 

significant changes were observed favoring DTG/3TC 

in ALT, HDL-C, lean trunk mass, trunk fat mass, and 

fat percentage at Week 48

• No significant differences in other lipid parameters (TG, 

LDL-C, TC), glucose, insulin, HOMA-IR, or liver fibrosis

DTG/3TC BIC/FTC/TAF P value

ALT, U/L −0.73 +4.55 0.040

HDL-C, mg/L −0.043 −2.84 0.043

Lean trunk mass, g +112 −474 0.032

Trunk fat mass, g +41 +719 0.043

Fat percentage −0.04 +1.32 0.003



CROI 2023, Abs 198



Dual therapy (I.D. Unit, Legnano)
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Simplification and Drug Res
(2DR)



Dolutegravir (DTG) and Lamivudine (3TC) for Maintenance of HIV Viral  Suppression in 
Adults With and Without Historical Resistance to Lamivudine: 48-Week Results of a 
Pilot Clinical Trial (ART-PRO)

R De Miguel Buckley et al. ART-‐PRO #PS7/5. 17th European AIDS Conference (Basel, 2019)

Pilot, single-‐arm, phase IIa, open label clinical trial conducted at 2 sites in Madrid (Spain)



Dolutegravir (DTG) and Lamivudine (3TC) for Maintenance of HIV Viral  Suppression in 
Adults With and Without Historical Resistance to Lamivudine: 48-Week Results of a 
Pilot Clinical Trial (ART-PRO)

Transient viral rebound 
in 10 cases (4 with and 
6 without historical 3TC 

resistance), 63-1943 
copies/ml, all returned 

to undetectable VL 
with same DTG/3TC 

therapy

R De Miguel Buckley et al. ART-‐PRO #PS7/5. 17th European AIDS Conference (Basel, 2019)



Dolutegravir (DTG) and Lamivudine (3TC) for Maintenance of HIV Viral  Suppression in 
Adults With and Without Historical Resistance to  Lamivudine: 48-Week Results of a 
Pilot Clinical Trial (ART-PRO)

R De Miguel Buckley et al., EBioMed 2020

>1% M184I/V detected in HIV-1 DNA in almost all patients with historical 3TC resistance and one third of those 
without historical 3TC resistance 

* Protocol violation



OFID 2022 paper



FDA Snapshot at Week 144, ITT–e Population



Proportion of participants with HIV RNA <50 copies/mL, 
TND and <50 copies/mL, target detected



Caveat

 NGS analysis on DNA (no cut-off was used in general analysis; in 
any case, it was only reported in the post hoc analysis)

 Sample size

 Absent info on the previous regimen (bPI-based? NNRTI-based?)

 INSTI-naive: a scenario that would be unlikely in the future

 POC trial, still to be confirmed by fully powered studies, e.g. 
VOLVER



Switch and Drug Res
(if M184V/I is known or the 

picture is not reassuring)



BRAAVE 2020: Switch to B/F/TAF in Black American Adults, W72

Study Design

Andreatta K, et al. IDWeek 2021, Poster #629

Endpoints

Primary

• HIV-1 RNA 50 copies/mL at 

W24 by FDA Snapshot 

analysis

Secondary

• HIV-1 RNA <50 copies/mL at 

W24 by FDA Snapshot 

analysis

• Change from baseline in CD4 

count at W24

• Efficacy/safety through 

W48/W72

W0

n=330

n=165

2:1

*Third agent: INSTI (except BIC), NNRTI (except etravirine), PI, or maraviroc
eGFRCG, estimated glomerular filtration rate by Cockcroft-Gault equation; SBR, stay on baseline regimen; TAM, thymidine-associated mutation

HIV suppressed Black 

American adults on 

2 NRTIs + third agent*

 Self-described as Black 

American, or mixed 

race, including Black

 Suppressed ≥6 months

 eGFRCG ≥50 mL/min

Switch to B/F/TAF

SBR
Delayed switch

B/F/TAF

1° endpoint 2° endpoint

72

2° endpoint

24 48

ARV resistance criteria at baseline

Excluded

• NRTI-R

– K65R/N/R

– T69 insertions

– 3 TAMs

• Primary INSTI-R

Included

• NRTI-R

– M184V/I

– 1–2 TAMs

– Other substitutions

• NNRTI-R

• PI-R

Outcome

Assess the efficacy of B/F/TAF in virologically suppressed Black Americans 

with preexisting resistance, viral blips, and suboptimal adherence

• Phase 3b, randomized, open-label, multicenter Baseline-W72









HIV-1 RNA <50 c/mL at W72 (M=E, Full Analysis Set)

Kumar P, et al. vIAS 2021, PEB161

BRAAVE 2020: Switch to B/F/TAF in Black American Adults, W72 (End of Study)

Full Analysis Set: Denominator for percentage is number of participants in B/F/TAF with non-missing HIV-1 RNA value at each visit

Virologic suppression was maintained in Black American adults on B/F/TAF 

despite pre-existing NRTI resistance, including M184V/I
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An observational cohort from 3 large
University hospitals of patients starting
3TC-DTG, with suppressed viral load (HIV-
RNA >50 copies/mL) at the time of switch
(baseline) and with no evidence of
hepatitis B virus chronic infection.

OFID 2021



OFID 2021



Impact of drug resistance…on HIV Tx

• RNA resistance is the reference data 
but must be integrated with VF data

• DNA resistance can be useful but 
also misleading 
– Non-functional provirus
– Dilution over time

• Duration of undetectable VL makes 
ALL old mutations less important

• Not all mutations are the same
– Lower fitness, less impact (M184V vs. 

NNRTI RAMs)
– Single mutation less important than 

multiple mutations

Treatment & resistance history
Switch with 

undetectable 
VL

Cumulative RNA 
resistance data

Current DNA 
resistance data

Duration of 
undetectable VL

Courtesy of Maurizio Zazzi




