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Progressione dell’infezione da 
HIV 

• Immunological Factors 

• Virological factors  



Predicted 6 month risk of AIDS according to age, current 
CD4+ cell count and viral load, based on a Poisson regression 
mode (Cascade 3226 ART-naive) 



Median CD4+ lymphocyte count over time, stratified by baseline CD4+ cell count (<200, 201–

350, or >350 cells/µL). 

Richard D. Moore, and Jeanne C. Keruly Clin Infect Dis. 

2007;44:441-446 

John Hopkins Clinical Cohort,  follow up 11 years post ART. 665 pts followed for 6 years (VL<400) 



2006 

Super-responders 

Of 311 patients studied out to 48 weeks, 21 
(6.8%) achieved an absolute CD4 cell count of 
>500 cells/μl. These super-responders were  
principally characterised by age <40 years and a 
persistent  HIV-RNA <50 copies/ml and a CD4 cell 
count of 150 cells/μl after 16 weeks of ART. Only 4 
of these had <50 CD4 at baseline 

CD4 recovery in 596 patients ART-comencing 



Goicoechea M et al JID 2006 

116 HIV–infected subjects <50 copies/mL on ART. Measurements of T cell immunophenotypes 

before and during ART. After 48 weeks of ART,  On the basis of increases in the CD4+ T cell 

count, 68 concordant (increase 100 CD4), 48 discordant  (not increase) 

Higher CD4+ and CD8+ T cell activation 

at baseline predictive of lower CD4+ T cell 

increases during ART. 

At virus control, CD8+ T cell activation 

decreased to similar levels in both groups, 

but the % of activated CD4+ T cells 

remained higher in individuals with limited 

immune restoration. 



Concentrations of CD4 cells, CD8 cells, 

and various T cell subsets in patients 

stratified according to plasma HIV RNA 

level during the study period.  

Sisse R. Ostrowski et al. J Infect Dis. 2005;191:348-357 

Higher VL associated with CD8 activation 

and reducted CD4 gain 

 

A higher proviral DNA level was associated 

with increases in CD4+CD45RA−CD28−  

effector cells and reductions in naive 

CD4+CD45RA+CD62L+ and 

CD8+CD45RA+CD62L+ cells (P < .05) 

101 pts followed prospectively post-ART, 48 VL<20, 68 

VL>20 

ART initiation (A) , 36 (B)  and 12–36 months after (C-H) 



Progressione dell’infezione da 
HIV 

• Immunological Factors 

• Virological factors  
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Cumulative plasma HIV 
burden, demonstrated 
prognostic value for 
all-cause mortality 
among 2027 HIV-
infected patients 
following ART  
 
(viral load values prior to 24 
weeks of ART initiation 
were excluded) 

Mugavero M.J. 

2011;53(9):927–935 



Cumulative Viral Load Predicts 

Mortality in ART-Treated Patients 

• Estimated cumulative VL 

(viremia copy-yrs) assessed 

in 33,563 pts at 17 sites of 

ART Cohort Collaboration 

• After adjusting for age, sex, 

risk group, BL and time-

related VL, and cohort, 

viremia copy-yrs stratum 

predicted 

– All-cause mortality  

– AIDS-related mortality 

Mugavero M, et al. CROI 2014. Abstract 565. Reproduced with permission. 

Hazard of All-Cause Mortality  

by Viremia Copy-Yrs Deciles  

(Controlling for Cross-sectional VL) 
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AIDS 2011, 25:2259–2268 

This study compared the incidence of fatal and nonfatal 
AIDS and non-AIDS events during 51732 person-years of 
follow-up with a CD4 cell count more than 350 cells/ml 

among viral load strata: low (<500 copies/ml), 

intermediate (500–9999.9 copies/ml) and high (10000 

copies/ml). 



AIDS 2011 

J Reekie 

Adjusted incidence rate ratios for AIDS and non-

AIDS events by viral load strata stratified by current 

CD4 cell count. 
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Pre-HAART viremia (copies/mL) 

Analysis on 2997 patients 

Santoro MM. Antiv Ther 2013 

figure.xlsx


The time to achieve virological undectability and the rate of success at 
48 weeks are pre-HAART viremia dependent 

0 12 24 36 48 

Time (weeks) 

Pre-HAART 
viremia ranges 

(copies/mL) 
No. 

Median Time   
(95% CI)  

to achieve VS  
(weeks) 

Probability  
of VS  

at 48 weeks 

>500K 135 23 (21-25) 84% 

300K - 500K 102 22 (21-24) 93% 

100K - 300K 273 18 (17-20) 93% 

30K - 100K 229  15 (14-16) 98% 

<30K 235 10 (9-11) 99% 

Santoro MM. Antiv Ther 2013 

10   15   18   22   23   



a Reference range. 
 b Adjusted for: gender, age, pre-HAART CD4 cell count,  transmitted drug resistance, calendar year, third drug (PI vs. NNRTI). 

Santoro et al., Antivir ther 2013 

Patients having pre-HAART viremia >500K copies/mL have the lowest relative hazard to 
achieve virological success in comparison to other ones, also after adjusting for gender, 
age, pre-HAART CD4 cell count, transmitted drug resistance, calendar year and third drug 
administered (PI/r vs. NNRTI)  



Patients having  pre-HAART viremia >500K copies/ml showed the high probability of 
virological rebound  (VL>50 copies) by 4 years from achievement of virological 
suppression  

Santoro et al., Antivir ther 2013 



Gianotti et al., CMI 2015 

Henrich et al., Plos Pathogens 2012 

Maggiolo et al. JAIDS 2012 

The level of residual viremia positively correlates with the 

risk of virological failure during HAART 



180 ART-naïve patients achieved virological suppression <50 
copies/ml with their first line therapy within 6 mo, and maintained 
always undetectable plasma viremia, with no more than one viral blip. 

 

< 6 months of HAART         follow-up median 2 years (6 monts-5 years) 

CD4 

HIV-DNA 

HIV-RNA 

CD4 

HIV-DNA 

CD4 

HIV-DNA 

HIV-RNA us 

Start 

HAART 

First HIV-RNA 

<50 cp/ml 

CD4 

HIV-DNA 

HIV-RNA us 



1

2

3

4

5

H
IV

 p
ro

v
ir

u
s
, 
lo

g
1
0

(D
N

A
)

0 200 400 600 800 1000 1200 1400 1600

CD4

initial observations

Linear prediction

Parisi S. 2012 

Time 0 = after 6 months of ART;            Time 1= follow up 

H
IV

-D
N

A
 l
o
g
 c

o
p
ie

s
/1

0
6
 P

B
M

C
s

  

STRICT CORRELATION BETWEEN CD4 NADIR E 
HIV-DNA LEVEL 



Boosted PIs in ARV-naïve: The 
challenge of high viral load (96 weeks) 

ARTEMIS1 

(ITT-E, TLOVR) 

LPV/r QD or BID  

DRV/r 800/100 mg QD 

Baseline HIV RNA (copies/mL) 
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n=226 

 
 

n=117 

ITT, intent to treat; ITT-E, intent to treat, exposed; TLOVR, time to loss of virological 
response; VL, viral load; NC=F, non-completer = failure 
 
1. Mills A, et al. 48th ICAAC. Washington DC, Oct 25–28, 2008, Abstract H-1250c;  
2. Molina JM, et al. 48th ICAAC. Washington, DC, Oct 25–28, 2008, Abstract H-1250d 



RPV+FTC/TDF was non-inferior to EFV+FTC/TDF in the overall analysis and in baseline viral load 
strata of ≤ 100,000 and 100,001-500,000 copies/mL by Snapshot analysis 

Baseline HIV-1 RNA, copies/mL 
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Nelson M, et al. EACS 2011. Belgrade. #LBPE7.3/7 

Pooled ECHO and THRIVE: Wk 96 FTC/TDF Dataset  
VL <50 c/mL by Baseline Viral Load (Snapshot)  



QDMRK – HIV RNA < 50 copies/mL at  
Week 48 by Subgroup (NC=F) 

Response Difference 

RAL QD 

       n/N              % 

RAL BID 

n/N              % 
% (95% CI) 

 Baseline HIV RNA (copies/mL) 

   > 100,000 copies/mL                                                                               113/152                  74.3 128/152                  84.2 -9.9 (-19.0, -0.8)       

   ≤ 100,000 copies/mL                                                                    205/230                  89.1 215/234                  91.9 -2.7 (-8.3, 2.7)         

 Baseline CD4 (cells/mm3) 

   ≤ 200 cells/mm3                                                                   63/89 70.8  80/99 80.8  -10.0 (-22.3, 2.2)  

   > 200 cells/mm3                                                                          254/292                  87.0 262/286                  91.6 -4.6 (-9.8, 0.4)         



Inclusion criteria: Treatment naive patients, HIV-RNA 
>500.000cp/ml, initiation of quadruple or triple therapy 

between 2001 and 2011 



22 (18%) pts on quadruple and 63(12%) on triple interrupted 
the treatment because drug toxicity (p=0.06).  
In the adjusted Cox analysis quadruple was not associated with 
time to viral suppression. 

Quad regimen including: NNRTI 18%, PI/r 25%, 

PI+NNRTI 50%, INI 6% 

Grijsen ML, 2012 



Alte viremie 



Virologic Suppression at Wk 48 

by Baseline HIV-1 RNA 

1. Lennox J, et al. Lancet. 2009;374:796-806. 2. Sax PE, et al. Lancet. 2012;379:2439-2448. 3. DeJesus E, et al. Lancet. 

2012;379:2429-2438. 4. Brinson C, et al. CROI 2013. Abstract 554. 5. Feinberg J, et al. ICAAC 2013. Abstract H1464a.\ 
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Impact of baseline viral Load and Time to 
Viral Suppression on Virologic Rebound 

according to first-line ART 
SPEED Study 

30 

Lydie Khatchatourian, Matthieu Hanf, Thomas Jovelin,  

Nolwenn Hall, Véronique Joly, Eric Cua, Pierre Delobel, Tristan Ferry, 
Christine Katlama, Antoine Cheret, François Raffi, Clotilde Allavena, 

and Dat’AIDS Study Group 

 

Khatchatourian L. et al. EACS 2015, Abs. PS 10/1 

42,000-person group of people in care for HIV 
7592 (91%) reached a viral load below 50 copies 



Time to observed viral suppression according to baseline VL and to regimen class 

31 

N=8351 

Time to viral suppression according to 
regimen class 

Time to viral suppression 
according to baseline VL 
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Time to observed viral suppression according to baseline VL and to regimen class 
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N=8351 

Time to viral suppression 
according to regimen class 
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Risk of viral suppression (multivariate Cox model)  

33 

Variables 

All patients 

N=8351 

HR 95% CI P 

 Age (ref: < 40 years) ≥ 40 years 1.01 0.95 - 1.05 0.999 

 Sex (ref: Female) Male 0.89 0.83 - 0.94 <0.001 

Exposure (ref: hetero.) MSM 1.19 1.12 - 1.26 <0.001 

  Other/unknown 0.96 0.89 - 1.04 0.334 

 HBV or HBC Co-Infection (ref : No) Yes 0.98 0.91 - 1.05 0.522 

 AIDS status at baseline (ref : A) B 0.95 0.88 - 1.03 0.242 

  C 0.81 0.76 - 0.87 <0.001 

 Regimen class (ref: PI) NNRTI 1.12 1.06 - 1.18 <0.001 

  INSTI 1.92 1.72 - 2.14 <0.001 

 Backbone (ref: TDF+ FTC) ABC + 3TC 1.03 0.97 - 1.10 0.307 

  AZT + 3TC 0.94 0.85 - 1.03 0.189 

  Other 0.9 0.75 - 1.08 0.267 

 CD4 count (ref: <500 cells/mm3) ≥ 500 cells/mm3 0.99 0.93 - 1.06 0.726 

 Viral load (ref:< 100,000 copies/ml) ≥ 100,000 c/ml 0.67 0.64 - 0.71 <0.001 



Risk of virologic rebound according to baseline viral load and time to viral suppression  

34 

 990 (13.0%) patients experienced virologic rebound ( CV > 50 copies/ml X2) 

N=7592 

• Median [IQR] follow-up time from cART initiation : 41.2 [23.8,61.5] months 
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Risk of virologic rebound according to baseline viral load and time to viral suppression  
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 990 (13.0%) patients experienced virologic rebound ( CV > 50 copies/ml X2) 

N=7592 

• Median [IQR] follow-up time from cART initiation : 41.2 [23.8,61.5] months 
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Risk of virologic rebound according to regimen class 

 990 (13.0%) patients experienced virologic rebound ( CV > 50 copies/ml X2) 

N=7592 
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Conclusioni  
• Pazienti con CD4+ <200 alla diagnosi hanno 

minori probabilità di un reale recupero 
immunologico 

• Le alte cariche di HIV alla diagnosi sono 
correlate a un ritardo nella risposta alla terapia 
e una maggior rischio di viral rebound 

•  In pazienti in advanced infection la terapia con 
classi farmacologiche ad alta potenza facilita il 
raggiungimento dell’undetectability ed è  
protettivo sul rebound virologico 


