
L’infettivologia del 3  millennio:  

AIDS ed altro 
  

VI Convegno Nazionale  
15- 16 -17 maggio 2014 

 

Centro Congressi Hotel Ariston  
Paestum (SA) 



Paestum  (Sa)  15- 16 -17 maggio 2014 
Diego Ripamonti ,  

Malattie Infettive, Bergamo 

 

 

 

La deintensificazione terapeutica in HIV: 

Razionale e vantaggi della mono e della 

dual-therapy 

 

 



Deeks SG et al. Lancet, November 2013 

HIV treament paradigm 



The burden of HIV disease 
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Changes in Fat Mitochondrial DNA and Function by type of 

NRTIs (A5224s study): 39 paired samples 

McComsey GA, et al. J Infect Dis 2013;207:604–11 

Median change in mtDNA over 2 years: -340  and -400 copies (p=0.57) 

P = .03 P < .001 

In addition, in subjects treated with TDF/FTC (but not ABC/3TC),  

there was evidence of mitochondrial respiratory chain dysfunction. 



Mean percentage change in lumbar spine BMD by ITT analysis. 

McComsey G A et al. J Infect Dis. 2011;203:1791-1801 

ACTG A5224s Study, 269 pts, DXA scans 

Regimi con minore tossicità 
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Raffi F, Reynes J. JAC 2014;69:1158-61. 
regimi meno costosi 



Personalised  

HIV medicine 
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alternative 



• PI monotherapy in naive: Monark study 

• Dual therapy in heavily treated patients 

• “Functional” monotherapy in experienced pts 

Is HAART de-intensification possible? 

• Viremic and aviremic pts are different settings  

• New agents and new combinations 
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LOP/r Mono HAART 

83 versus 53 pts 
v.l. < 105; CD4 > 100 cells 
48 weeks, < 50 copies 

Meynard JL et al JAC 2010  

MONARK 

% < 50 copie 
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- high genetic barrier 
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1. Genetic barrier of the regimen 

2. Antiviral potency of single agents 

3. Drug-to-drug interactions 

4. Toxicity profile 

5. PK simmetry 

6. Forgiveness of the regimen 

7. Penetration into compartments 

8. Convenience 

DUAL THERAPY 

Any combination? 



DUAL regimens 

PROGRESS GARDEL NEAT MODERN GUSTA 

206 pts 
naive 
Abbott 

416 pts 
naive 
international 

800 pts 
naive 
European 

804 pts 
naive 
ViiV 

330 pts 
switch 
Italy 

LOP/r +TDF/FTC 
LOP/r + RAL 

LOP/r +2NRTIs 
LOP + 3TC bid 
 

DRV/r + TDF/FTC 
DRV/r + RAL 

DRV/r + TDF/FTC 
DRV/r + MRV od 
150mg 

DRV/r + TDF/FTC 
DRV/r + MRV od 
300mg 
 

96 weeks 48 weeks 96 weeks 48 weeks 48 weeks 

completed completed completed stop ongoing 

DRV/r LOP/r 



Viral load <50 copies/mL  at  week 48 (ITTe) 

Cahn P et al. EACS 2013 

Viral load <50 copies/mL at  week 48 (ITTe),  
baseline VL > 100.000 copies/mL 
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Primary endpoint : % of patients with HIV-1 RNA< 50 copies/mL in an ITT-exposed analysis at 48 weeks (FDA-snapshot algorithm).* 

Phase III, randomized, international , controlled, open-label study  

(Argentina, Chile, Mexico, Peru, Spain, US.) 

DT: LPV/r  400/100mg   
BID + 3TC 150 mg  BID 
(n=217) 

TT: LPV/r  400/100mg  BID 
+ (3TC or FTC)  + (NRTI)  
(n=209) 

HIV RNA >105 c/ml = 43% 

CD4 < 200 c/mmc = 19% 
ABC/3TC: 9.5 

TDF/FTC: 36 

ZDV/3TC: 54 

NRTIs (%)  

M184V mutations: 2 in dual arm 

Keep an open mind 



CROI 2014 

CD4 gain at wk 96 = 267 vs 266 c/mmc 

NRTI-based regimens are robust! 



CROI 2014 



PROGRESS 96 Week Results 
April 9, 2011                   

18 

PROGRESS: proportion of subjects responding at week 96 (FDA-TLOVR) 

CD4: 281 vs 286 cells 



MODERN study  

Do not assume potency! 

drug-to-drug interactions? 



Which benefit for NRTI-sparing regimens? 



PROGRESS study 

Martin A, et al AIDS 2013;27:2403–11 

In 210 participants,  

DEXA scans  at T0 and T48 wk 



… if we just stop TDF? 



Di Giambenedetto et al. JAC 2013;68:1364-72 

ATLAS study 

Total BMD + 2.04 %  

*40 pts, 97.5% discontinued TDF. 

Femoral neck 

Lumbar spine 

ATV/r +3TC 300mg 



Di Giambenedetto et al. JAC 2013;68:1364-72 

TC +17 mg/dl  

HDL-C +6 mg/dl  

eGFR +7.3 mL/min  

ATLAS study 

*40 pts, 97.5% discontinued TDF. 

ATV/r +3TC 300mg 



… and PI-sparing dual regimen? 



RAL 

+ NVP 
(Montrucchio et 
al. ICAAR 2013) 

+ ETR 
(Calin R et al. IAS 2013 

Monteiro P et al. JAC 2014) 

+ MRV 
(Katlama C et al. JAC 2014 

Nozza S et al. JAC 2014) 



MRV300mg bid + RAL 400mg bid 

Maraviroc plus raltegravir failed to maintain virological suppression 
in HIV-infected patients with lipohypertrophy: results from the  
ROCnRAL ANRS 157 study  

Katlama C et al. JAC 2014;69:1648 

Viral rebound after switch to maraviroc/raltegravir dual 
therapy in highly experienced and virologically suppressed 
patients with HIV-1 infection 

Nozza S. et al. JAC 2014;69:1436 

Switch study in 44 aviremic (median time: 5.2 years),  
nadir CD4: > 100 [median 210 (150-270)] cells,  
R5 tropic virus on HIV-DNA, with lypodistrophy. 
VF in 5/44 patients (11.4%, CI: 3.8–24.6) < 24 weeks 
Resistance to RAL (F121Y,  Y143C,  N155H) in 3/5 patients  
and switch from R5 to X4 tropic virus in 2/5 patients. 

Switch study in 26 aviremic , but extensively experienced pts 
R5 tropic virus on HIV-DNA. 
VF in 9/26 (35%) < 24 weeks. 
Resistance to RAL ( Y143C,  N155H) in 5/9 patients  

Una coppia non è necessariamente solida!!! 

http://jac.oxfordjournals.org/content/current
http://jac.oxfordjournals.org/content/current


Calin R et al. IAS 2013; P WEPE516 

VF in 3 patients 

- Observational, single centre. 
- Switch study in 91 aviremic, median F-up: 11.5  months (4.6 – 22.7)  
- Follow up: 65 pts (month 6),  48 pts (month 12). 
- PP analysis:  98.2% (6 mos) and 92.3 % (12 mos) had HIV RNA < 50 copies 

Pts Previous 
NNRTI 

Previous NNRTI 
mutation 

Genotype at failure Time since switch 
(months) 

1 yes V179I - <6 

2 yes 72I 6-12 

3 yes K103N, Y181C,  225H, 181C, 155H 6-12 

+ RAL 400mg BID ETR 200mg BID 



PI MONOTHERAPY 
(maximal de-intensification) 



Efficacy and durability for boosted PI monotherapy 

OK04 study 
198 pts 

Arribas J et al. 6th IAS 2011  

MONOI study 
225 pts 

MONET study 
256 pts 

LOP/r 400/100 mg bid + 2NRTI 

LOP/r 400/100 mg bid 

96 weeks 

LOP/r 400/100 mg bid 

DRV/r 800/100 mg od + 2NRTI 

DRV/r 800/100 mg od 

144 weeks 

DRV/r 600/100 mg  
bid + 2NRTI 

DRV/r 600/100 mg bid 
 

48 weeks 96 weeks 

DRV/r 800/100 mg  
od + 2NRTI 

Pulido F et al. ICAAC 2009 

Valantin M et al. JAC 2012 DRV/r 800/100 mg od 
 

KALESOLO study 
186 pts 

LOP/r 400/100 mg bid + 2NRTI 

LOP/r 400/100 mg bid 

96 weeks 
Meynard JL et al. JAC 2010 

144 weeks 



OK04 study (96 wks) 
198 patients 
LOP/r bid vs HAART 
HIV RNA < 50 copies/ml 
Analysis: ITT, M=F, R=F  

Arribas JR et al. JAIDS 2009 

MONOI (96 wks) 
225 patients 
DRV/r vs HAART 
HIV RNA < 50 copies/ml 
Analysis: ITT, withdrew 
consent=F, M=F 

MONET (144 wks) 
256 patients 
DRV/r od vs HAART 
HIV RNA < 50 copies/ml 
Analysis: PP, M=F 

Lambert-Niclot S et al. PLoS One. 2012 Arribas JR et al. HIV Med 2012 

PI/r monotherapy trials: virological efficacy 
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p=ns 



Efficacy and durability for boosted PI monotherapy 

MODAt study 
342 pts 

ATV/r 300/100 mg + 2NRTIs 

Castagna A. et al. EACS 2013 ATV/r 300/100 mg 

STOP 

PIVOT study 
582  pts 

PI/r + 2NRTIs 

Paton A. et al. CROI 2014 
PI/r 

Median 44 months 

48 weeks 



MODAt  48 weeks virological efficacy 

Difference (95% CI):          -12.1% (-27.8% to 3.6%)                              7.5% (-4.7% to 19.8%) 

ITT re-intensification=failure ITT re-intensification=success
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BL CD4+ (cells/ µL)                                   599 (457-774)                         570 (417-735) 

48 weeks CD4+ change (cells/µL)                50 (-21/+131)                         33 (-34/+136) 

Castagna A. et al, EACS 2013 

No mutations in pts failing ATV/r 
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MODAt  Virological efficacy according to HCV co-

infection 

P=0.064 P=0.050 

Without  

HCV co-infection 

With 

HCV co-infection 

Castagna A. et al, EACS 2013 

on June 2013 DSMB recommended to stop enrollment 

 and to follow until 96 weeks patients on study  



PI/r + 2NRTIs 

291 pts 

PI/r 

296 pts 

Difference  

(95%CI) 

P 

value 

VL > 50 copies n (%) 8 (3.2) 95 (35) 31.8 (24.6 to 39) <0.001 

Loss of future options  
(by 36 mos) 

2 (0.7) 6 (2.1) 1.4 (-0.4 to 3.4) 0.15 

Loss of future options  n (%) 
(by the end of trial) 

4 (1.8%) 6 (2.1%) 0.2% (-2.5 to 2.6) 0.85 

 

 

CD4 change (SE) +91 (9) +108 (9) +17 (-10 to +43) 0.21 

Serious AE  n(%) 8 (2.8) 15 (5.1) 2.3 0.15 

Grade 3-4 AEs 159 (55%) 137 

(46%) 

-8.4% (-16.4 to 0.3) 0.043 

Neuro-cognitive  Function 
mean change 

+0.15 +0.50 -0.01 ( -0.11 to +0.09) 0.86 

PIVOT Trial  (44 UK HIV centres) 

Paton N et al. CROI 2014; Abs 550LB  

Median follow up: 44 months  



MONET Week 144 analysis: HIV RNA <5 versus time 
on DRV/r monotherapy (observed data analysis) 
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Geretti AM et al. HIV Clin Trials 2013;14:45-50 

p= ns p= ns 

MONET study: HIV-1 DNA change by treatment group 
from baseline to 144 wks 

94 paired samples 

N. pts 71   /  59 50   /   44 

Mean change from baseline 
(Log copies/106 PBMC) 

-0.05   /   +0.03 p= ns 

HIV DNA 
copies/ml 



Study 
(N of pts)  
Follow-up 

Primary PI 
mutations 

secondary PI 
mutations 

mutations 
in gag gene 

 

mean CD4 
count increase 

Efficacy of 
reinduction 

OK04 1 

(100 vs 98) 
96 weeks 

 
2 vs 2 

 

 
3.0 vs 3.5  

(in 15 patients) 

 
No difference 

 

 
+71  vs +41  

 

 
83% 

(10/12) 

MONOI 2 

(112 vs 113) 
96 weeks 

 
1  vs 0 

 

 
1/9 patients 

 

 
No difference 

 

 
+70  vs +39  

 

 
100% 
(5/5) 

MONET 3 

(127 vs 126) 
144 weeks 

 
1 vs 1 

 

 
No difference 

 
Not done 

 
+95  vs +99 

 

 
85% 
(6/7) 

§non statisticamente significativo;  
°mutazione V11I, già presente 7 anni prima;  
For all comparisons: mono vs triple arm 

Risks of monotherapy compared to HAART 

1. Arribas J. JAIDS 2009; 2. Valantin M. JAC 2012; 3. Arribas J. HIV Med 2012 

Resistance mutations 
at failure  

Immune  
recovery 

salvage 



Which patients can qualify for PI mono? 

1. Switch strategy in virologically suppressed patients (PI- or NNRTI-based Rx)  

2. Nadir CD4+ count > 100 c/mm³ [1-3] or HIV-1 RNA <105  c/mL[4] 

3. No need of NRTIs (HIV-related encephalopathy. HBV coinfection …)  

4. Patients with optimal adherence  

5. Long (?) history for suppression  

6. No history of PI failure 

7. Patients able to tolerate low-dose RTV 

8.  HCV coinfection (?) 

1. Pulido F et al. Antivir Ther. 2009;14:195-201.                 2. Campo R et al. CROI 2007. Abstract 514 . 
3. Gutmann  C et al. AIDS. AIDS. 2010;24:2347-2354        4. Katlama C et al. AIDS. 2010 ;24:2365-2374. 

A large proportion of selected patients can be treated with PI mono 

(~70-75%  after 3 years are still suppressed in RCTs) 



PI monotherapy and the brain 

- PROTEA and PIVOT trials ongoing 



Pérez-Valero I, et al PLoS ONE 2013 8(7): e69493 

NCI n patients treated with PI  
monotherapy  compared  to triple regimens 

Observational, cross sectional, DRV/r or LOPV/r monotherapy vs triple, 191 pts 

96 pts 40 pts 55 pts 

31.6% 

25.0% 
21.4% 

P= 0.38 



NRTI-based regimens:  
Restano lo standard di riferimento nei pazienti naive.  

NRTI-sparing regimens (Dual):  
Opzione possibile in pazienti naive (NEAT 01, Gardel). 
Solitamente regimi PI-based. 
Attenzione alle dosi  ed alla combinazioni. 
Minor tossicità rispetto ai TDF-based regimens (BMD, renal).  
Di solito regimi più costosi della NRTI-based HAART. 

Monoterapia 
Solo con PI boosted  
Solo in strategia di switch  in pazienti selezionati 
Meno costosi di altri regimi 

Summary 



GRAZIE 



DUAL 
 

PI MONO 

Treatment Paradigm Combination regimen single drug 

Settings viremic, failing or switch  switch 

Options NRTI- sparing  NRTI- sparing  

RTV- and PI-sparing ? NO 

Drug exposure higher minimal 

Risks higher risk of resistance 
mutations  at failure 

marginal risk 

Control in different 
compartments 

potentially more potentially less 

Costs ± expensive cheaper 

Randomized Clinical  
Trials 

Progress, Earnest 
NEAT 001, Gardel 

4 RCTs,  
up to 144 weeks 

Deintensification strategies 



Can a «single drug» regimen suppress plasma HIV RNA? 

How many patients can benefit? 

Which price at virological failure? 

Durability?  CD4 count evolution? 

How to select patients?  

How PI monotherapy compares to HAART? 

Which effect on HIV DNA reduction and evolution? 

Can HIV be controlled in compartments other than plasma? 

Which risks for intermittent viremia 



Low level viremia in monotherapy arms 

Lambert-Niclot S et al. JID 2011 Data on file, Janssen 

MONET (144 weeks) 
Observed data analysis 

102 pts 108 pts 

63 66 

37 34 
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MONOI (48 weeks) 
Observed data analysis 

< 1 copies/ml other 

101 pts 96 pts 

HIV RNA 



. 

Risk factors for HIV RNA > 50 copies/ml 
monotherapy  arms in randomized trials 

Study Multivariate analysis 
Risk factors 

OR, 95%CI P value 

OK + OK04 1 

121 pts, 
144 weeks 

 

- > 2 missed visits                            
- Haemogobin (per 1 g/dl increase)  

- Nadir CD4  (>100 vs > 100 cells) 

6.30 (2.0 - 19.6) 
0.68 (0.5 - 0.92) 
4.1 (1.30 - 13.5) 

 

<0.002 
<0.013 
<0.02 
 

MONOI 2 

256 pts,  
96 weeks 

 

- Adherence (<100%  or 100%)  

- HAART duration  (5 ys decrease)  

- HIV DNA at D0  (1 Log increase) 

3.84 (1.29 - 12.49) 
2.93 (1.43 - 6.66)  
2.66 (1.11 - 7.48) 

 

<0.02 
<0.006 
<0.04 
 

MONET 3 

225 pts,  
144 weeks 

- HCV coinfection 4.5 ( 2.06 - 9.17) <0.0001 

1. Pulido F et al. Antiv Ther 2009;14:195-201  
2. Lambert-Niclot S et al. JID 2011;204:1211-16 
3. Rieger et al.  WAC July 2010, Vienna [abstr TBLBB209] 



BACK UP 



Calcagno A et al…  



Obemeier et al. EACS 2013,  
Brussels. Poster PE10/15 



SALT: 24 weeks interim analysis –
No virological failures 
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MONET 96-week: low-level viremia with DRV/r 
monotherapy 

>1000 copies/ml 

400-1000 copies/ml 

50-400 copies/ml 

<50 copies/ml 

DRV/r + 2 NRTIs DRV/r 

Clumeck N, et al. HIV10, 2010. Abstract O-19 



MONET: DRV/r MT does not increase IL-6 or hs-CRP levels 

• Levels of the inflammatory markers, interleukin-6 (IL-6) and  

C-reactive protein (CRP), are elevated in HIV-infection.  

• High levels of IL-6 (>3 pg/mL) and CRP (>5 mg/L) have been 

associated with more rapid progression to AIDS and death1 
 

 

1. Rodger  A, et al.  JID 2009, 200: 973-983. 

 

  

• There was no difference between the treatment arms in IL-6 or 

hs-CRP levels at the Week 144 visit 

Marker 

DRV/r + 2 NRTIs 

 

DRV/r 

monotherapy 

 

IL-6 >3 pg/mL 20/65 (31%) 15/64 (23%) 

hs-CRP > 5 mg/L  8/80 (10%) 9/75 (12%) 

p=n.s. for both comparisons, chi-square test 

Arribas JR, et al. EACS, Belgrade, Serbia, October 2011. Abstract PS 10/2. 



1. Moore KH, et al. AIDS 1999;13:2239-50. 
2. Kewn S, et al. Antimicrob Agents Chemother 2002;46:135-43.  

3. Hawkins T, et al. 5th IWCPHT, 2004. Abstract 2.4. 
4. Product SmPCs. 

5. Tibotec, data on file. 

Half-life of antiretrovirals 

1. Moore KH, et al. AIDS 1999;13:2239-50. 
2. Kewn S, et al. Antimicrob Agents Chemother 2002;46:135-43.  
3. Hawkins T, et al. 5th IWCPHT, 2004. Abstract 2.4. 
4. Product SmPCs. 
5. Tibotec, data on file. 



Neurocognitive impairment and virological efficacy in 
monotherapy  compared  to HAART 

 Santos JR, et al PLoS ONE 2013;8:e70201 

17 pts 17 pts 

CSF HIV RNA:  
(< 1 copy/ml)    

Observational, cross sectional, LOPV/r monotherapy vs triple (> 96wks), 34 pts 

82.4 versus 94.1% 
p= 0.6 



Gutman Ch et al. CROI 2009; Abs 189 

LPV/r monotherapy 



Gutman Ch et al. CROI 2009; Abs 189 



Mean percentage change in hip BMD by ITT analysis. 

McComsey G A et al. J Infect Dis. 2011;203:1791-1801 

ACTG A5224s Study, 269 pts, DXA scans 



Yeh R, et al. CROI 2007. Abstract 381. 

Lopinavir Monotherapy and CSF Replication in IMANI 

• significance of these data? 

• Few data comparing  CSF VL on triple therapy vs monotherapy 



Andrade R et al. IAS 2011, Rome 

Single arm, phase IV study 
39 naive pts 
CD4 > 50 cells 
HIV RNA : > 5000 c/ml 
 

Among 3 subjects with available genotypes: 
Primary PI resistance = 0 mutations 
M184V mutation = 3/3. 



Efficacy and durability for boosted PI monotherapy 

MODAt study 
342 pts on ATV/r 

ATV/r 300/100 mg + 2NRTI 

ATV/r 300/100 mg  

96 weeks 

Castagna A et al. EACS 2013 

Difference (95% CI):      -12.1% (-27.8% to 3.6%)                   7.5% (-4.7% to 19.8%) 

ITT re-intensification=failure ITT re-intensification=success
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Body fat distribution in patients on DRV/r monotherapy  

vs DRV/r+ 2NRTIs: the MONOI-ANRS136 Substudy. 

Valantin M et al. HIV Med. 2012; Mar 14 

Median limb fat increase Median trunk fat increase 

48 weeks 96 weeks 48 weeks 96 weeks 
grammi 

p=0.001  p= ns 

p= ns 
p= ns 

Triple 74 patients 

Mono 67 patients 



Brown TT, et al. JADIS. 2009;51:554-561 

 DEXA scans: baseline, every 24 weeks through Wk 96 (n = 106) 

M03-613: Changes in Bone Mineral Density  

from baseline to week 96 



DUET: Virological response at Week 48 (TLOVR) with fully 
active ETR and fully active DRV 

Fully active ETR = patients with ETR FC 3; DRV = patients with DRV FC 10; ETR and DRV were not  
included in the PSS calculation; Analysis excludes patients who discontinued for reasons other  

than VF; *Logistic regression; ‡According to Antivirogram®  

Placebo + BR (n=236) ETR + BR (n=227) 
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Number of active NRTIs in the BR (PSS)‡ 

Total number of active           

agents used (including ETR + DRV) 

80/108 57/107 62/75 55/78 33/41 28/44 3/3 6/7 

74% 

53% 

83% 

71% 

80% 

64% 

100% 

86% 
p=0.0011* 

p=0.0177* p=0.0283* 
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N.Clumeck, ET AL. 


