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Background

• More than 90% of patients can achieve full suppression 
within a year of starting modern cART

• Information on prognosis in these patients in relation to 
CD4 cell recovery is therefore important

• We assessed the risk of new AIDS events or death in 
successfully treated patients from the COHERE 2010 
database merger
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Method - suppression episodes

• Accumulate episodes of viral suppression while on cART

• Definition of viral suppression episode

– Start 

• second of 2 consecutive viral loads <50 copies/ml

– End 

• viral load >500 copies/ml

• first of two consecutive measurements between 50-500 

copies/ml

• cART interruption

• administrative censoring 
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Method - patients inclusion

• At least one suppression episode

• Pre-specified covariates:

– CD4 cell count within 6 months prior to the start of an episode or 

within an episode

– age, gender, iv drug use, viral load, co-infection HBV & HCV, 

cART, and number of prior cART regimens

• Patients could contribute more than one episode, but 

were not at risk between episodes
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Method - outcomes and model

• Outcomes 
– Primary: time to first new AIDS event or death

– Secondary: time to death

• Cox proportional hazards models to estimate the 
hazards of progression to AIDS or death per 100 cells/µL 
increase in CD4 cell count

• CD4 cell counts were updated over time 

• CD4 cell count is represented by a linear spline with 
three knots at 200, 350 and 500 cells/µL
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Results - baseline characteristics

Patient characteristic Included (n=66,147) Excluded (n=110,438) 

Age, years - median [IQR] 37 [32, 44] 35 [28, 41] 

Female - % 27 29

Ever diagnosed with AIDS - % 26 25

Transmission by drug use - % 14 17

CD4 cell count, cells/µL - median [IQR] 396 [256, 565]

Viral load  log10 copies/ml - median [IQR] 4.6 [3.5, 5.2]

cART category - %

- NNRTI 34

- Boosted PI 30

- Single PI 25

- Other  11
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Results - suppression episodes and CD4 cells

Single suppression episode 74% of patients

Median length of episodes (years) 1.7 (IQR 0.7, 3.5) 

Median length suppressed while on 

cART per patient

2.7 years (IQR 1.2, 5.1)

CD4 cell category, cells/µL, at first 

suppression period

<50 1 %

50 - <200 15 %

200 - <350 26 %

350 - <500 25 %

 500 34 %
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Results - event rates per 1000 years suppressed

Most recent CD4 

cell count (cells/µL)

First new AIDS event

or death from any 

cause (no. of events)

Death from any cause

(no. of events)

<50 94.9 (54) 64.8 (38)

50-<200 30.5 (489) 20.0 (325)

200-<350 12.0 (548) 6.9 (318)

350-<500 7.9 (487) 3.8 (240)

500 5.2 (679) 2.4 (315)
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Results - probability of event free survival over time 
For hypothetical patients whose CD4 cell count is 

constant while on cART with a suppressed viral load

0 5 10 15

0
.5

0
.6

0
.7

0
.8

0
.9

1
.0

Years

0-<200

200-<350
350-<500

>=500

A
ID

S
 e

v
e

n
t 
fr

e
e

 

s
u

rv
iv

a
l (

%
)



10

Results - Cox model hazard ratios (95 % CI) 

per 100 cells/µl increase
For primary and secondary outcomes adjusted for covariates

CD4 cells/µL

as a linear spline 

Time to first new 

AIDS event or death

(1838 events)

Time to death

from any cause

(1000 events)

0 - <200 0.35 (0.30-0.40) 0.32 (0.27-0.39)

200 - <350 0.81 (0.71-0.92) 0.75 (0.63-0.89)

350 - <500 0.74 (0.66-0.83) 0.68 (0.58-0.80)

 500 0.96 (0.92-0.99) 0.98 (0.93-1.03)
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Results - Cox model hazard ratios (95 % CI)

For primary and secondary outcomes adjusted for covariates

Reduced model

CD4 cells/µL

as a linear spline 

Time to first new 

AIDS event or death

(1838 events)

Interaction term for 

constant effect over 

time

0 - <200 0.21(0.19-0.24) 0.51 (0.48-0.54) 

 200 0.92 (0.90-0.94) 1.02 (1.00-1.05) 
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Discussion I 

• In virologically suppressed patients increase in 
CD4 cells reduces the risk of AIDS or death

• Largest benefit in patients with CD4 cells <200 cells/µL

• Similar benefit in patients with CD4 cells 200 - 350 cells/µL or 
350 - 500 cells/µL  

• These effects are robust 
– narrow CIs 

– stable in sensitivity analysis

– no apparent difference between continuous or 
episodic viral suppression
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Conclusions 

• In virologically suppressed patients 

– Lack of increase in CD4 cell is relevant for prognosis and poorer 

outcome

– <200 cells/µL and no CD4 cell recovery risk of disease 

progression increases over time and therefore continued medical 

attention is needed

• Indirect evidence from this data for early initiation of 

cART



14

IMIT AMACS ECS -Mothers & ECS -Infants NSHPC -Mothers & NHPS -Infants PISCIS  

KOMPNET CASCADE ANRS CO2 SEROCO Frankfurt HIV Cohort St udy San Raffaele  

ANRS CO1/CO10 EPF UK CHIC Athena ITLR -Mothers & ITLR-Infants Swiss HIV Cohort Study  

ICC ANRS CO6 PRIMO Co-RIS MOCHIV-Mothers & MoCHIV-Infants The Italian MASTER Cohort  

CHIPS ANRS CO4 French Hospital’s Database on HIV HIV -MIP-Mothers & HIV-MIP-Infants 

GEMES-Haemo ANRS CO3 AQUITAINE EuroSIDA Madrid Cohort HIV Children VACH  

Modena Cohort Study Danish HIV Study ANRS CO 8 COPILOTE ICONA St. Pierre  

Collaboration of Observational HIV Epidemiological Research Europe  
Coordination: Copenhagen HIV Prog ramme (CHIP) & Institut de Santé Publique,d'Epidémiologie et de Développement (ISPED)  

IMIT AMACS ECS -Mothers & ECS -Infants NSHPC -Mothers & NHPS -Infants PISCIS  

KOMPNET CASCADE ANRS CO2 SEROCO Frankfurt HIV Cohort St udy San Raffaele  

ANRS CO1/CO10 EPF UK CHIC Athena ITLR -Mothers & ITLR-Infants Swiss HIV Cohort Study  

ICC ANRS CO6 PRIMO Co-RIS MOCHIV-Mothers & MoCHIV-Infants The Italian MASTER Cohort  

CHIPS ANRS CO4 French Hospital’s Database on HIV HIV -MIP-Mothers & HIV-MIP-Infants 

GEMES-Haemo ANRS CO3 AQUITAINE EuroSIDA Madrid Cohort HIV Children VACH  

Modena Cohort Study Danish HIV Study ANRS CO 8 COPILOTE ICONA St. Pierre  

Collaboration of Observational HIV Epidemiological Research Europe  
Coordination: Copenhagen HIV Prog ramme (CHIP) & Institut de Santé Publique,d'Epidémiologie et de Développement (ISPED)  

Acknowledgements
Steering committee:

•Executive committee: Ian Weller (Chair, University 

College London), Manuel Battegay (SHCS, MoCHIV), Jordi 

Casabona (PISCIS), Dominique Costagliola (FHDH), 

Antonella d’Arminio Monforte (ICONA), Frank de Wolf 

(ATHENA), Maria Prins (CASCADE), Jesper Grarup (Head, 

Copenhagen Regional Co-ordinating Center), Genevieve 

Chene (Head, Bordeaux Regional Co-ordinating Centre). 

• Contributing cohorts: Robert Zangerle (AHIVCOS),

Giota Touloumi (AMACS), Josiane Warszawski (ANRS CO1 

EPF), Laurence Meyer (ANRS CO2 SEROCO), François 

Dabis (ANRS CO3 AQUITAINE), Murielle Mary Krause 

(ANRS CO4 FHDH), Jade Ghosn (ANRS CO6 PRIMO), 

Catherine Leport (ANRS CO8 COPILOTE), Frank de Wolf 

(ATHENA), Peter Reiss (ATHENA), Maria Prins 

(CASCADE), Heiner Bucher (CASCADE), Caroline Sabin 

(CHIC), Diana Gibb (CHIPS), Gerd Fätkenheuer (Cologne 

Bonn), Julia Del Amo (Co-RIS), Niels Obel (Danish HIV 

Cohort), Claire Thorne (ECS), Amanda Mocroft (EuroSIDA), 

Ole Kirk (EuroSIDA), Christoph Stephan (Frankfurt), 

Santiago Pérez-Hoyos (GEMES-Haemo), Dolors Carnicer 

(NENEXP), Antoni Noguera-Julian (CORISPE-cat), Andrea 

Antinori (ICC), Antonella d’Arminio Monforte (ICONA), 

Norbert Brockmeyer (KOMPNET), José Ramos (Madrid 

Cohort), Manuel Battegay (SHCS, MoCHIV), Andri Rauch 

(SHCS), Cristina Mussini (Modena Cohort), Pat Tookey 

(NSHPC), Jordi Casabona (PISCIS), Jose M. Miró 

(PISCIS), Antonella Castagna (San Raffaele), Stephane de 

Wit (St. Pierre Cohort), Tessa Goetghebuer (Belgian 

Pediatric cohort, St Pierre), Carlo Torti (Italian Master 

Cohort), Ramon Teira (VACH),Myriam Garrido (VACH).

•Paediatric cohort representatives: Ali Judd, Josiane 

Warszawski

•European AIDS Treatment Group: David Haerry.

Project leaders 

and statistical 

analysis: 
Julia Bohlius, Vincent 
Bouteloup, Heiner 
Bucher,Alessandro 
Cozzi-Lepri, François 
Dabis, Antonella 
d’Arminio Monforte, 
Frank de Wolf, Maria 
Dorucci, Matthias Egger, 
Frederik Engsig, 
Hansjakob Furrer, Ole 
Kirk, Olivier Lambotte, 
Charlotte Lewden, 
Rebbeca Lodwick, 
Sophie Matheron, 
Laurence Meyer, Jose 
Miro, Amanda Mocroft, 
Niels Obel, Roger 
Paredes,Andrew Phillips, 
Massimo Puoti, Joanne 
Reekie, Caroline Sabin, 
Alexandra Scherrer, 
Colette Smit, Jonathan 
Sterne, Rodolphe 
Thiebaut, Claire Thorne, 
Carlo Torti, Viktor von 
Wyl, Linda Wittkop 
JimYoung.

Working group: 
Jim Young (statistician), Mina Psichogiou (AMACS), Laurence 

Meyer (ANRS CO2 SEROCO, ANRS CO6 PRIMO, CASCADE), 

Sylvie Ayayi (ANRS CO3 AQUITAINE), Sophie Grabar (ANRS 

CO4 FHDH), Francois Raffi (ANRS CO8 COPILOTE), Peter 

Reiss (ATHENA), Brian Gazzard (CHIC), Mike Sharland

(CHIPS), Félix Gutierrez (Co-RIS), Niels Obel (Danish HIV 

Cohort), Ole Kirk (EuroSIDA), Jose Miro (PISCIS), Hansjakob 

Furrer (SHCS), Antonella Castagna (San Raffaelle (IDD-HSR)), 

Stéphane De Wit (St Pierre, Brussels), Pepa Muñoz (VACH), 

Jesper Kjær (data manager), Céline Colin (data manager), 

Jesper Grarup (Copenhagen RCC), Geneviève Chêne 

(Bordeaux RCC), Heiner Bucher (project lead).

Opportunistic Infections Group

Hansjakob Furrer (theme lead), Jose Miro (theme lead), Robert 

Zangerle (AHIVCOS), Anastasia Antoniadou (AMACS), Jade 

Ghosn (ANRS CO2 SEROCO, ANRS CO6 PRIMO), Philippe 
Morlat (ANRS CO3 AQUITAINE), Vincent Le Moing (ANRS CO8 

COPILOTE), Peter Reiss (ATHENA), Martin Fisher (CHIC), Mike 

Sharland (CHIPS), Amanda Mocroft (EuroSIDA), Ole Kirk 

(EuroSIDA), Christoph Stephan (Frankfurt HIV), Enrico Girardi

(ICONA), Carlo Torti (Master Cohort), Cristina Mussini

(MODENA), Jose Miró (PISCIS), Laura Galli (San Raffaelle

(IDD-HSR)), Bruno Ledergerber (SHCS), Ramón Teira (VACH).

Sources of funding: The COHERE study group has received generic funding from:

Agence Nationale de Recherches sur le SIDA et les Hépatites Virales (ANRS), France;

HIV Monitoring Foundation, the Netherlands; and the Augustinus Foundation, Denmark.

The research leading to these results has received funding from the European Union

Seventh Framework Programme (FP7/2007-2013) under EuroCoord grant agreement n°

260694. A list of the funders of the participating cohorts can be found on the Regional

Coordinating Centre websites at http://www.cphiv.dk/COHERE/tabid/295/Default.aspx and
http://etudes.isped.u-bordeaux2.fr/cohere."

Regional co-ordinating centers:
Bordeaux RCC cohorts: Geneviève Chêne (Head), Céline Colin, Christine Schwimmer, Guillaume Touzeau, 

Copenhagen RCC cohorts: Jesper Grarup (Head), Jesper Kjaer, Maria Paulsen

http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://www.cphiv.dk/COHERE/tabid/295/Default.aspx
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere
http://etudes.isped.u-bordeaux2.fr/cohere


15

Thanks to

Jim Young for data analysis & manuscript writing

The funders of this project:

Emile Dreyfuss Stiftung, Basel, Switzerland

Santésuisse

Gottfried und Julia Bangerter-Rhyner-Stiftung

Stiftung für Infektiologie Beider Basel


