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(Lancet  Infect Dis 2015)



(Linee Guida Italiane 2017)



Reasons to switch an effective cART

• Simplification (adherence improvement)

• Prevention of treatment-emergent toxicities

• Prevention of drug-drug interactions

• Preserve future options

• Increase in the genetic barrier of ARV drugs

• Cost reduction





(de Miguel Buckley R et al., Curr HIV/AIDS Reports 2018)

Simplification strategies

• Reduction in pill burden and 
dosing frequency

• Reduction in the number of 
drugs



Less Drug Regimens

Monotherapies:

-PI/r or PI/cobi

-DTG

Dual therapies:

-PI/r + 3TC

-DRV/r + RPV

-PI/r + RAL

-DTG + RPV

-DTG + 3TC

-long-acting CAB + RPV 



(Arribas J et al., HIV Med 2015)



(Wandeler G et al., F1000Res 2018)



Less Drug Regimens

Monotherapies:

-PI/r or PI/cobi

-DTG (?)

Dual therapies:

-PI/r + 3TC

-DRV/r + RPV

-PI/r + RAL

-DTG + RPV

-DTG + 3TC

-long-acting CAB + RPV 



PI/r + 3TC



Inclusion criteria:

- HIV+ patients treated 
with ATV/RTV + 2 NRTIs 
from at least 3 months

- HIV-1 RNA  < 50 c/mL 
from at least 6 months

- CD4 >200 cell/µL from at 
least 6 months

ATV/RTV 300/100 mg QD + 2 NRTIs
(Arm 2, n = 133)

ATV/RTV 300/100 mg + 3TC 300 mg QD 
(Arm 1, n = 133)

Wk 96
planned follow-up

Wk 48 
primary endpoint

ATLAS-M: study design
Multicenter (23 sites), randomized, open label, non-inferiority trial

Exclusion criteria: active or recent (<12 months) OI , previous  mono/dual therapies, previous virological 
failure, Resistance to ATV or 3TC, treatment with proton pump inhibitors, HBsAg+, pregnancy. 

(Di Giambenedetto S et al., J Antimicrob Chemother 2017)



i. Resistance:

✓ dual treatment: no resistance in 2/2

✓ triple treatment: 1/4 successfully genotyped carried  L10V, G16E, D60E in 
PR, no mutations in RT

ii. Adverse events (AE) potentially treatment-related:

✓ dual treatment: skin rash (week 4) and renal colic (week 26)

✓ triple treatment: creatinine increase (week 3 and week 7), osteopenia 
(week 16), renal colic (week 24), drug nephropathy (week 43)

Causes of treatment failure, week 48

48 weeks free of treatment failure: 
Dual treatment (DT) 89.5% (95% CI 84.3-94.7) 
Triple treatment (TT) 79.7% (95% CI 72.9-86.5) 

(Di Giambenedetto S et al., J Antimicrob Chemother 2017)



Evolution of estimeted glomerular 
filtration rate (eGFR)

(Di Giambenedetto S et al., J Antimicrob Chemother 2017)



(Di Giambenedetto S et al., J Antimicrob Chemother 2017)



(Imaz A et al., J Neurovirol 2018)



SALT: study design

▪ Design: a 96-week multicenter, randomized, open-label, phase IV clinical trial

▪ Inclusion criteria: age >18 years; treatment switch because of toxicity, intolerance, 
or simplification; no previous treatment failure; no resistance mutations to the 
study medications; HIV-RNA <50 copies/ml for ≥6 months; HBsAg-negative status

ATV/r 300/100 mg + 3TC (DT)
(n = 143)

ATV/r 300/100 mg + 2NRTIs  (TT)
(n = 143)

Wk 48
primary 
analysis

ATV/r + 

2NRTIs

4 Weeks: 
Transition 

Phase

Wk 96

Control arm: TDF/FTC: 75,6%; abacavir (ABC)/3TC: 23,7%; other: 0,7% 

HIV-1-infected patients 

on a stable 3-drug 

regimen. 

Treatment switch 

because of toxicity, 

intolerance, or 

simplification;

no previous treatment 

failure; no resistance 

mutations to study 

medications; 

HIV-1 RNA

< 50 copies/mL for ≥6 

months; HBsAg-

negative status

N = 286

(JA Perez-Molina et al., J Antimicrob Chemother 2017)



SALT study: virological failure, CD4 count and renal 
function at 96 weeks

▪ At week 96 there were 14 virological failures (confirmed as HIV-1 RNA >50 
copies/ml):

✓ 9 in the ATV/r+3TC arm vs. 5 in the ATV/r+2NRTIs arm

✓ 9 samples could not be amplified because of low viral load, 4 of them did 
not show resistance mutations and only 1 patient (ATV/r+2NRTIs arm) developed 
resistance mutations (M184V)

✓ No NRTI or protease inhibitor (PI) resistance mutations were documented in 
the ATV/r+3TC arm

▪ Average change in CD4 count from baseline was +19.2 cells/µl for ATV/r+3TC and 
18.4 cells/µl for ATV/r+2NRTIs (difference 1 cell/µl; 95% CI. –49.3 to 50.7)

▪ Changes in renal function, bone density, and fat gain/distribution between groups 
were similar

(JA Perez-Molina et al., J Antimicrob Chemother 2017)



(Valero P et al., CROI 2016, Abstract 424LB)



(Pulido F et al., Clin Infect Dis 2017)

•Open-label, multicenter, randomized study
•249 experienced patients on triple cART (ABC/3TC 
or TDF/FTC + DRV/r) with HIV RNA <50 cp/mL for >6 
months
•Switch to DRV/r + 3TC or continue triple cART
•48-week follow-up



(Pulido F et al., Clin Infect Dis 2017)



Individual patient data meta-analysis of randomized controlled trials of dual therapy with a boosted 

protease inhibitor plus lamivudine for maintenance of virological suppression

Gesida study 9717

GESIDA Study 9717

Study (n) DT group TT group

ATLAS-M1

(266)
ATV/r+3TC ATV/r+2N(t)RTIs

SALT2 (286) ATV/r+3TC ATV/r+2N(t)RTIs

OLE3 (250) LPV/r+3TC LPV/r+2N(t)RTIs

DUAL4 (249) DRV/r+3TC DRV/r+2N(t)RTIs

1. Di Giambenedetto S. et al. Journal of Antimicrobial Chemotherapy. 2017;72:1163-1171

2. Perez-Molina JA. et al. The Lancet Infectious Diseases. 2015;15:775–84

3. Arribas JR. et al. The Lancet Infectious Diseases. 2015;15:785–92

4. Pulido F. et al. Clinical Infectious Diseases 2017; Aug 17. doi: 10.1093/cid/cix734



Virological efficacy

GESIDA Study 9717

HIV-RNA <50 cop/mL at week 48

Dual therapy – triple therapy (%) 

SALT

ATLAS

DUAL

OLE

POOLED

1.39 (-8.50, 11.30)

6.77 (-2.20, 15.70)

-3.79 (-10.90, 3.30)

1.19 (-7.10, 9.50)

1.47 (-2.90, 5.80)

Absolute risk difference, (95% CI)

Non-inferiority margin: -12%

00%

-12%

Favours DT

At 48w, 84.7% of patients on DT vs. 83.2% on TT had HIV-RNA< 50 cop/mL

Difference 1.47% (95%CI, -2.9% to 5.8%)



Change from baseline to week 48 in CD4 cell count, blood lipid 

levels and renal function

GESIDA Study 9717

VARIABLE DT group TT group
Difference DT vs. TT

(95% CI)

CD4 cell µ/L 29.6 13.8 15.8 (-12.7; 44.3)

Total cholesterol mg/dL 11.03 -1.66 12.6 (8.7; 16.5)

LDL mg/dL 6.9 -1.01 7.88 (4.47; 11.31)

HDL mg/dL 2.48 1.21 1.30 (-1.08; 3.69)

Triglycerides mg/dL 8.77 -4.75 13.54 (2.05; 25.02)

Total cholesterol/HDL 0.017 -0.06 0.08 (-0.04; 0.20)

GFR mL/min 3.32 -1.89 5.24 (2.90; 7.58)



Resistance mutations

GESIDA Study 9717

Patient Clinical Trial Treatment Mutation

1 SALT TT M184V, L63P

2 DUAL TT L10I, A71T, L76W

3 OLE DT K103N, M184V

Only 3 patients developed resistance mutations:

• 1 in DT group (0.19%)

• 2 in TT group (0.38%)



•Retrospective study (ARCA Database)

•436 HIV+ suppressed patients switching to a 

dual therapy with 3TC + PI or INSTI

•At least one previous genotype

(Gagliardini R et al., Abstract 498, CROI 2018)



DRV/r + RPV



•Open-label, proof-of-concept, randomized trial
•60 HIV+ patients on suppressive cART (2 NRTIs + PI/r)
•Switch to DRV/r + RPV or continue triple cART
•48-week follow-up
•Virological efficacy at week 48: 96.7% (DT) vs 93.4% (TT)
•Similar changes in lipids and renal function parameters
•Greater reduction in bone stiffness in TT arm

(Maggiolo F et al., J Acquir Immune Defic Syndr 2016)



PI/r + RAL



• SPARE multicenter, 

randomized trial

• 58 patients on TDF/FTC 

+ LPV/r with HIV RNA 

<50 cp/mL;

• switch to DRV/r + RAL or 

continue triple cART

• Primary endpoint: % of 

patients with>10% 

improvement in eGFR

(Nishijma T et al., PLoS One 2013)



>10% improvement in eGFR:

RAL + DRV/r: 25%

TDF/FTC + LPV/r: 11%

(p=0.272)

(Nishijma T et al., PLoS One 2013)



(Madeddu G et al., Infection 2017)

(ICONA Prospective Cohort Study; 72 HIV-positive patients with HIV RNA <50 cp/mL 

and switched to DRV/rtv + RAL)

Higher risk of virological failure associated with:

•male gender

•younger age

•previous PI failure



(HARNESS Open-label, randomized, pilot study: 109 patients with HIV RNA <40 cp/mL; switch 

to ATV/r + TDF/FTC or ATV/r + RAL)

(van Lunzen J et al., J Acquir Immune Defic Syndr 2016)



DTG + RPV



(Orkin et al., EACS 2017)



(Orkin et al., EACS 2017)



(Orkin et al., EACS 2017)



(McComsey GA et al., AIDS 2018)



DTG + 3TC

















Long-acting CAB + RPV









ART simplification by LDRs:
conclusions

⚫ Despite the availability of very effective and well-tolerated
triple regimens, there is still a role for simplification strategies

⚫ Some LDRs are valuable switching strategies in selected
patients with virological efficacy usually comparable to triple 
regimens

⚫ The leading advantages include prevention of long-term
toxicites, prevention of DDIs and cost reduction

⚫ The current paradigm of triple regimens as the standard of 
care should be reconsidered in some patients


