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A. The HIV infected individual  
 
 

 
Achieving an Undetectable Plasma Viral Load  
 
and   
 
What else beyond that  ?  

Facing the  challenge of the  HIV patient  in 
the  near  future  / co- morbidities    



1. Undetectable  plasma VL 
2. HIV eradication or at least functional cure  
3. Residual HIV replication (ART intensification)  
4. Reduction of reservoirs  
5. Detection below 50, blips & low level viremia  
6. Accelerate & increase CD4 response  
7. Avoid mid - long term òtoxic activesó 
8. Salvage therapy in case of failure  
9. In summaryé 
          

Undetectable Plasma Viral Load and beyond ..  



Hospital Clinic. Barcelona, June 2013. N=4500 
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How old is old enough é ? 



 
 
 
 
 
 
 
 
 
         

 Initial ART, year 2013  
 
     Early:  viral replication is bad irrespective 

   of CD4 count (350, 500 ??).  
              
   Hard:  >=90% response  
 
     What:  Old vs. new paradigms  



Clin Infect  Dis, 2011 



 Initial ART, year 2013  
 
     Early:  viral replication is bad irrespective 

   of CD4 count (350, 500 ??).  
              
   Hard:  >=90% response  
 
     What:  Old vs. new paradigms  



EvipleraΥ ¢ŀǎŀǎ ŘŜ ǊŜǎǇǳŜǎǘŀ ǾƛǊƻƭƽƎƛŎŀ ŜƴǘǊŜ ƭŀǎ Ƴłǎ ŀƭǘŀǎ ǊŜƎƛǎǘǊŀŘŀǎ Ŝƴ 
estudios previos en pacientes ƴŀƠǾŜ 

Fuente: Stephan C, Hill A, Sawyer W, van Delft Y, et al. IL± aŜŘΦ нлмн bƻǾ ннΦ ώ9Ǉǳō ŀƘŜŀŘ ƻŦ ǇǊƛƴǘϐȏȏ 11 
% de pacientes 
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 Initial ART, year 2013  
 
     Early:  viral replication is bad irrespective 

   of CD4 count (350, 500 ??).  
              
   Hard:  >=90% response  
 
     What:  Old vs. new paradigms  



Recommended 1st line 

Regimen 
EACS (10/2013) DHHS (2/2013) IAS (07/2012) 

TDF/FTC/EFV Preferred Preferred Recommended 

TDF/FTC-DRV/r Preferred Preferred Recommended 

TDF/FTC-ATV/r Preferred Preferred Recommended 

TDF/FTC-RAL Preferred Preferred Recommended 

ABC/3TC-EFV Preferred Alternative Alternative 

ABC/3TC-(ATV/r or DRV/r) Preferred Alternative Alternative 

TDF/FTC-(LPV/r or FPV/r) Alternative Alternative Alternative 

ABC/3TC-(FPV/r or LPV/r) Alternative Alternative Alternative 

ABC/3TC or TDF/FTC-(SQV/r) Alternative No No 

ABC/3TC-RAL No Alternative Alternative 

TDF/FTC-NVP Alternative Alternative 

TDF/FTC/COBI/EVG No Alternative 

TDF/FTC/RPV 

ABC/3TC-RPV 
Preferred Alternative 

2 NRTI-MVC Alternative  No Alternative 

2 NRTIs + 3rd Drug 



Guidelines: What to start with? 

 

a. EFV not recommended in pregnant women or women without reliable/consistent contraception 

b. NVP should not be used in women with >250 CD4 cells/mm3 and men with >400 CD4 cells/mm3 

c. Preferred for pregnant women.  

  

EACS1 DHHS2 IAS3 

EFVa      

ATV/r c 
 

DRV/r 

RAL 

LPV/r   c  c 

MVC 

NVPb 

RPV 

SQV/r  c 

    Recommended/preferred 
 

     Alternative 
 

    Not recommended/not 

mentioned as alternative 



RAL                >  EFV             STARMRK 
                     ?  ATA/r          ARDENT  
                     ?  DRV/r           ARDENT 
   
 
 
EVG                =  EFV             GS- 102  
                    =  ATA/r           GS- 103  
 
DTG               =  RAL             Spring 2   
                    >  EFV     Single 
                    >  DRV/r           Flamingo 
                      
 Almost no interactions (RAL & DTG)  
 Neutral lipid profile  
 Very quick response  
 Very good overall tolerance  
 Higher genetic barrier (DTG)  



Percentage of Patients Achieving HIV RNA <50 

Copies/mL (95% CI) Over Time 
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NC = F approach 
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Number of Contributing Patients 

71% 

61% 

BID = twice daily; CI = confidence interval; F = failure; NC = noncompleter; QHS = once every night. 

Primary 
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Secondary 
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Exploratory 

analysis 



Change From Baseline in CD4-Cell Count  

(95% CI) Over Time 
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374 

312 

17 BID = twice daily; CI = confidence interval; QHS = once every night. 



Resistance Frequency by Treatment Group 

18 

RAL Group 

(n = 281) 

EFV Group 

(n = 282) 

 Virologic failure, n (%)  

(confirmed vRNA level Ó50 copies/mL)   
 55 (19.6)        59 (20.9)       

 Resistance data available, n (%)  

(vRNA level >400 copies/mL)  
 23 (8.2)         20 (7.1)        

RAL or EFV resistance alone, n 1 7  

RAL or EFV resistance and NRTI resistance, n  3         3         

NRTI resistance alone, n  3         2         

 
EFV = efavirenz; NRTI = nucleoside reverse transcriptase inhibitor; RAL = raltegravir; vRNA = viral RNA. 



Adverse Event Summary 
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Patients   

RAL Group 

(n = 281) 

EFV Group 

(n = 282) 

Difference 

(RAL ï EFV) 

n (%) n (%) % (95% CI) P value 

 With >1 AEs 271 (96.4) 276 (97.9) ï1.4 (ï4.6, 1.5) 0.325 

 With no AEs 10 (3.6) 6 (2.1) 1.4 (ï1.5, 4.6) 0.325 

 With drug-related AEs 146 (52.0) 226 (80.1) ï28.2 (ï35.5, ï20.6) <0.001 

 With serious AEs 57 (20.3) 57 (20.2) 0.1 (ï6.6, 6.7) 1.000 

 With serious drug-related AEs 8 (2.8) 7 (2.5) 0.4 (ï2.6, 3.3) 0.801 

 Who died                                                                         5 (1.8) 5 (1.8) 0.0 (ï2.5, 2.6) 1.000 

 D/C due to AEs 14 (5.0) 25 (8.9) ï3.9 (ï8.3, 0.3) 0.096 

 D/C due to drug-related AEs 3 (1.1) 14 (5.0) ï3.9 (ï7.2, ï1.2) NPS 

 D/C due to serious AEs 11 (3.9) 10 (3.5) 0.4 (ï3.0, 3.8) NPS 

 D/C due to serious drug-related AEs 1 (0.4) 2 (0.7) ï0.4 (ï2.2, 1.3) NPS 

AE = adverse event; CI = confidence interval; D/C = discontinuation; EFV = efavirenz; nps = NPS = pre-specified for statistical analysis; RAL = raltegravir. 

SMARTMRK: RAL vs EFV as initial therapy. Results at 5 years 



Fasting Lipid Levels at Baseline and  

Week 240 Compared With NCEP Goalsa 
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Raltegravir group at baseline 

Raltegravir group at Week 240 

Efavirenz group at baseline 

Efavirenz group at Week 240 

Desirable lipid levels 

(Ó40 mg/dL) 
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aTaken from the Executive Summary of The Third Report of The National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in 
Adults Final Report. NIH Publication No. 02-5215 September 2002. 
HDL = high-density lipoprotein; LDL = low-density lipoprotein; NCEP = National Cholesterol Education Program; SE = standard error. 



SPRING-2 (ING113086) Study Design 

Phase III, randomized, double-blind, double-placebo, multicenter, parallel-group, non-inferiority 

study, ART-naive patients 

All arms include 2 NRTI backbone given once daily (ABC/3TC or TDF/FTC) 

Primary endpoint: % <50 c/mL at 48 weeks (ñsnapshotò) , non-inferiority margin 10% 

HIV ART-naive 

HIV-1 RNA Ó1000 c/mL 

1:1 Randomization 

Stratified by VL  

and NRTI DTG PBO QD + RAL 400 mg BID  

+ 2 NRTIs* 

DTG 50 mg QD+ RAL PBO BID  

+ 2 NRTIs* 

Nonrandomized phase Randomized phase 

Week 96 Randomization Week 48 

DTG 50 mg QD open-label  

+ 2 NRTIs 

*Investigatorôs selection ABC/3TC or TDF/FTC 
 

Lancet 2013; 381: 735ï43 



XIX International AIDS Conference 

July 22-27, 2012; Washington, DC 

Virologic Success Over Time 
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RAL 85% 
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Median (IQR) Change From Baseline CD4+ Cell Count (cells/mm3) 
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DTG 50 mg QD 87 (26, 149) 183 (100, 295) 230 (128, 338) 

RAL 400 mg BID 88 (32, 163) 182 (94, 296) 230 (139, 354) 



XIX International AIDS Conference 

July 22-27, 2012; Washington, DC 

ǒAmongst DTG-treated subjects, no integrase nor NRTI mutations were 

detected through Week 48 

 

 

Protocol-Defined Virologic Failure  

(PDVF): Genotype 

DTG 50 mg QD 

n=411 

RAL 400 mg BID 

n=411 

Subjects with PDVF 20 (5%) 28 (7%) 

IN genotypic results at BL and time of 

PDVF 

8 18 

INI-r mutations 0 1/18 (6%)a 

PR/RT genotypic results at BL and 

time of PDVF 

12 19 

NRTI-r mutations 0 4/19 (21%)a,b,c,d 

Mutations by subject in the RAL 400 mg BID arm: 

a T97T/A, E138E/D, V151V/I, N155H + A62A/V, K65K/R, K70K/E, M184V 

b, c, d A62A/V (n=1), M184M/I (n=1), M184M/V (n=1) 



Blasco , Gatell   et al. EIMC 2013  



Blasco , Gatell   et al. EIMC 2013  



1. Undetectable  plasma VL  
2. HIV eradication or at least functional cure  
3. Residual HIV replication (ART intensification)  
4. Reduction of reservoirs  
5. Detection below 50, blips & low level viremia  
6. Accelerate & increase CD4 response  
7. Avoid mid - long term òtoxic activesó 
8. Salvage therapy in case of failure  
9. In summaryé 
          

Undetectable Plasma Viral Load and beyond ..  





7. Avoid mid - long term òtoxic activesó 
       
    -  >90% of treated  patients  
    -  long life  ART 
 
    -  apparently  healthy , but  getting  older   

  maybe with  accelerated  aging 
   
     
          

Undetectable Plasma Viral Load and beyond ..  



Slide courtesy of Peter Reiss 

Netherlands Athena Cohort 1986-2009 
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The following co-morbidities were analysed: Hypertension, Type 2 Diabetes, Cardiovascular Disease and 
Osteoporosis. 
Co-morbidities prevalence was higher in cases than controls in all age strata (all p-values <0.001).  
Co-morbidities prevalence in cases aged 41-50 was similar to that in controls aged >60 (p=0.282). 

Co-morbidities are more common with increasing 
age but occur earlier in HIV 

Co-mobidities prevalence in cases and controls, stratified by age categories.  
 

Guaraldi G et al. Clin Infect Dis 2011;53:1120ï6 



Undetectable Plasma Viral Load and beyond ..  

          Non- AIDS defining co - morbidities:  
 
1. cART mid- long term toxicities (lipids, kidney, bone)  
2. Cardiovascular events  
3. Liver disease (HBV, HCV)  
4. HAND  
5. HIV nephropathy  
6. Malignancies  
                   virus related: EBV, HBV, HVC, HPV  
                       other        :  lung cancer ?  

7. STD Ës  



Reduced bone 

mineral density 
Increased prevalence of 

osteoporosis or 

osteopenia in spine, hip 

or forearm: 

63% of HIV+ patients2 

Renal 

dysfunction 

30% of HIV+ patients 

have abnormal kidney 

function1 

Emerging co-morbidities in HIV+:  

HIV+ ~10-15 years older than HIV- 

1. Gupta SK et al. Clin Infect Dis 2005;40:1559ï85.  

2. Brown TT et al. J Clin Endocrinol Metab 2004;89(3):1200ï06.  

3. Clifford DB. Top HIV Med 2008;16(2):94ï98.  

4. Triant VA et al. J Clin Endocrinol Metab 2007;92:2506ï12. 

5. Patel P et al. Ann Intern Med 2008;148:728ï36.  

Cardiovascular 

disease 

Neurocognitive 

dysfunction 

Neurological impairment 
present in Ó50% HIV+ 
patients3 

Cancer 
Increased risk of non-

AIDS-defining cancers 

e.g. anal, vaginal, liver, 

lung, melanoma, 

leukemia, colorectal and 

renal5 

75% increase in risk of 

acute MI4 

Frailty 
Increased frailty phenotype if HIV infected 

3-14x; Associated with CD4 count 



K Althoff. 20TH CROI 2013. #59. 



          Management of Non - AIDS defining co - morbidities:  
 
1. Early & long term control of HIV replication (plasma)  
2. Achieve highest possible current CD4 count (early diagnosis and treatment 

of HIV      
3. Select/switch cART to minimize kidney, bone and lipid abnormalities and (in 

some patients) to achieve better CSF penetration  
 
 

4. Control of traditional cardiovascular risk factors (smoking, ..)  
5. Treatment of HBV and HCV  
6. Screening/early diagnosis of malignancies  
          virus related: EBV, HBV, HVC, HPV  
          other        :  lung cancer ?  
7. Early diagnosis and treatmet  of STD Ës  

Undetectable Plasma Viral Load and beyond ..  



Grind House: Killer Burgers. Sweet Auburn Vurb Market, Atlanta (GA). 



       
  
     In the  past  and now:  
   Replacing thymidine  by non thymidine  analogs 
      Replacing T20 by raltegravir   
      Replacing PI/r by abacavir,efavirenz  or  nevirapine  (NEFA)                 

         rilpivirine      (SPIRIT)  

                           atazanvir /r      (ATAZIP)   
               raltegravir           (SWITCHMRK, SPIRAL ) 

                           elvitegravir / cobi  
                           dolutegravir  
                           maraviroc                         (MARCH) 
       Replacing efavirenz  by rilpivirine  
      

       But  also éé       
          

Switching  strategies  in suppressed patients  
usually consist  on:  
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Switch to RaltegravirÀ  

(N = 143) Baseline 
Continue with boosted PI  

(N = 143) 

* Raltegravir 400mg BID (maintaining other antiretrovirals unchanged). 

 

Study Population (N = 286) 
Patients on current PI/r + at least 2 ARV   

for > 6 months 

VL<50 cp/mL within 180 days 

 

Analysis, Week 48 

1:1 Randomization 
Stratified by presence or not of lipid lowering agents 

Study Design 
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Free of Virologic Failure (Ó 50 cp/mL) (OT) Free of Treatment Failure (ITT, S=F) 

RALTEGRAVIR PI/r 

 Patients free of Treatment Failure and Virologic Failure 

(Ó 50 cp/mL) through Week 48  

Difference Estimate (95% CI) 2.6% (ï5.2%, 10.6%)  
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LIPIDS. Change in mean Fasting Lipid Parameters 

through Week 48 
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Initiation Progression Complication 

hsCRP, MCP-1 

OPG, IL-6 

TNF-alpha, IL-10 

ICAM-1, VCAM-1 

E-Selectin, P-Selectin 

Insulin, Adiponectin 

D-dimer 

Inflammation 
Endothelial dysfunction 

Insulin resistance 

Hypercoagulability 

Chronic inflamation 
Immuneactivation/senescence 

CD38+HLA -DR+CD8 T cells  
CD28 -CD57+ CD8 T cells, resit . to  apoptosis, shortened telomers   



é.. but ART-suppressed Patients Have 

Persistently Abnormal T Cell Activation éé. 

Hunt et al, JID, 2003 and 2008 

 ? 
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Biomarkers: Median difference of percent 
change RAL minus PI/r (95% CI) 
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Conclusions 

ÁSwitching from PI/r to RAL in SPIRAL study led 

significant changes in several cardiovascular 

biomarkers associated with inflammation, insulin 

resistance and hypercoagulability, although not in 

those associated with endothelial dysfuntion. 

ÁThere were few and weak significant correlations 

between changes in lipids and changes in 

biomarkers suggesting that decreases in 

inflammation, insulin resistance, and 

hypercoagulability biomarkers were rather 

independent of lipid changes. 

 



1. Undetectable  plasma VL  
2. HIV eradication or at least functional cure  
3. Residual HIV replication (ART intensification)  
4. Reduction of reservoirs  
5. Detection below 50, blips & low level viremia  
6. Accelerate & increase CD4 response  
7. Avoid mid - long term òtoxic activesó 
8. Salvage therapy in case of failure  
9. In summaryé 
          

Undetectable Plasma Viral Load and beyond ..  



BENCHMRK: Percent of patients achieving HIV RNA <50 

copies/mL (NC=F Approach) 
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B. The pandemic  
 
 

 
Towards  an AIDS free generation  é. 
     in 2050 éé ? 

Facing the  challenge of the  HIV patient  in 
the  near  future  / co- morbidities    





clinicaloptions.com/hiv 

Starting Antiretroviral Therapy in 2012: A Compendium of Interactive Cases 

HPTN 052: HIV Transmission Reduced by 96% 

in Serodiscordant Couples 

Single transmission in patient in 

immediate HAART arm believed  

to have occurred close to time therapy 

began and prior to suppression of 

genital tract HIV 

Total HIV-1 Transmission Events: 39 

(4 in immediate arm and  

35 in delayed arm; P < .001) 

Linked Transmissions: 

28 

Unlinked or TBD 

Transmissions: 11 

P < .001 

Immediate 

Arm: 1 

Delayed Arm: 

27 

Cohen MS, et al. N Engl J Med. 2011;365:493-505. 



UNAIDS, June 2012 
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19% 

 δ 80% 

20% 
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In summaryé. 
 
For HIV infected individuals é 

- Ultimate goal of ART is an ajusted  life expectancy 
close/identical  to the general population  
 

- Achieving an sustaining an undetectable plasma VL is mandatory. II Ës 
like Raltegravir  have an important role  
 

- Objectives beyond undetectable plasma viral load should be considered  
 

-   The situation of many stable & suppressed patients can be potentially 
improved (including lowering the costs) without  increasing the risk of 
loosing the virological  suppression  if the candidates are well selected. 
Several strategies (PI/r to raltegravir ) have been successfully tested 
going as far as PI/r monotherapy  



In summaryé. 
 
For the AIDS pandemic  

- Ultimate goal is an AIDS free generation in  2050é..? 
 

- A combination of preventive strategies will be required  
including:  
 

       Classical prevention approaches  
       More testing and more treating  
       Likely PrEP (intermittent ?) in selected settings  
       Possibly a preventative vaccine (even one only partially     

 effective)  
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