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Background 

• Liver-related mortality has been assuming increasing 
importance in HIV-positive people since the introduction of 
ART1ART 1 

• Co-infection with HCV occurs in up to 30% of HIV-positive 
2 people in Europe2 

• Despite this, factors that influence starting treatment for HCV 
are not well understood, with uptake thought to be lower than 
10% in some populations3,4 

• The effect of HCV therapy on mortality has never been 
investigated in a RCT 
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1Weber R, Arch Intern Med 2006 
2Rockstroh JK, J Infect Dis 2005 
3Kramer JR, J Hepatol 2012 
4Smit C, Antiviral therapy 2012 



Aims 

• Describe temporal changes in the uptake of HCV 
treatment across Europe 

• Identify factors associated with treatment uptake 

• Estimate the effect of HCV treatment on all-cause 
mortality and liver-related death 
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EuroSIDA 

EuroSIDA is a large prospective cohort with 16597 patients from 
33 European countries, Israel and Argentina 

• HCV antibody 

• HCV-RNA and genotype 

• CD4 counts, HIV viral loads 

• All treatment start/stop dates 

• CoDe forms for classification ofCoDe forms for classification of 
deaths1 

EuroSIDA 1Kowalska JD, Epidemiology 2011 
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Treatment and Baseline Definitions 

EuroSIDA 16597 

Anti-HCV + 4224 

Available HCV-RNA 2633 

• Baseline defined as first anti-HCV positive test result or entry 

Positive HCV-RNA 1987 (75.4%) 

Baseline defined as first anti HCV positive test result or entry 
into EuroSIDA, whichever occurred later 

• HCV treatment defined as treatment with at least interferon 

EuroSIDA

HCV treatment defined as treatment with at least interferon 



Statistical Methods 

• Incidence rates and Poisson regression modelling for 
temporal trend in HCV treatment uptaketemporal trend in HCV treatment uptake 

• CD4 cell count is a time dependant confounder of the 
association between treatment and mortality association between treatment and mortality 

• Inverse probability weighting 

• Estimate the parameters of a marginal structural 
model 
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No. Participants (%) 

Total 1987 (100) 

Baseline Characteristics 

HCV Genotype 1 877 (44.1) 

2  52 (2.6)  

3  492  (24.8) 

Genotype unknown for 321 (16.2%) 4 245 (12.3) 

HIV Exposure Group IDU 1452 (73.1) 

MSM 186 (9 4) MSM 186 (9.4) 

Heterosexual 213 (10.7) 

Other 136 (6.8) 

Region of Europe North 329 (16 4) Region of Europe North 329 (16.4) 

West Central 411 (20.7) 

South 696 (35.0) 

East Central 329 (16.6) 

East 226 (11.4) 

Baseline HIV-RNA (Log10 cop/ml) Median (IQR) 3.93 (2.70 – 4.82) 
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Baseline HCV-RNA (Log10 IU/ml) Median (IQR) 5.75 (5.18 – 6.23) 

CD4 cell count (/mm3) Median (IQR) 277 (147 – 408) 



Number Treated 

• In total 504/1987 people were treated for HCV (25.4%) 

Characteristics at Treatment Initiation 

HIV-RNA (Log10 cop/ml) Median (IQR) 1.69 (1.59 – 2.54) 

HCV-RNA (Log10 IU/ml) Median (IQR) 5.80 (5.30 – 6.29) 

CD4 cell count (/mm3) Median (IQR) 479 (349 – 650) 

CD4 < 200 cells/mm3 25 (5.0%) 

CD4 ≥ 350 cells/mm3 368 (72 9%) CD4 ≥ 350 cells/mm3 368 (72.9%) 

EuroSIDA



Incidence of Treatment Uptake 1998-2007 

EuroSIDA

Crude Incidence Rate Ratio (IRR): 1.27 (95% C.I. 1.23 – 1.31; p<0.0001) 



Incidence of Treatment Uptake Since 2007 

EuroSIDA

Crude Incidence Rate Ratio (IRR): 0.88 (95% C.I. 0.79 – 0.98; p=0.020) 
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Factors Associated with Treatment Uptake (1) 
Age (per 10 years older) 

P-value 
0 54  Age (per 10 years older) 

Male 
Black ethnicity 

0.09 
0.52 

0.54 

0.14Started cART 

0.0001CD4 (<200 cells/mm3) 

CD4 (200 - 350 cells/mm3) 

CD4 (≥350 cells/mm3) 0.013 
(200 cells/mm ) 

HIV-RNA (<500 copies/ml) 

HCV-RNA (>800,000 IU/ml) 

0.018 

0.96 

EuroSIDA

0,10 1,00 10,00 

Adjusted IRR (95% C.I.) 
N treated with interferon = 504 
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Factors Associated with Treatment Uptake (2) 
West Central 

P-value 

South 
North 
East Central 

0.013 
0.78 
0.84 

East 

IDU 

0.38 

0.014 
0.29 

MSM 
Other 
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0,10 1,00 10,00 

Adjusted IRR (95% C.I.) 
N treated with interferon = 504 

*Model additionally adjusted for 
HCV genotype + HBsAg status 



Treatment Uptake by Region 

EuroSIDA Global Interaction p-value=0.44 



479

1000 

Transient Effect of Treatment on CD4 cell counts 

800 

900 

(/m
m

3 )
 

p*=0.84 

p*=0.21 

700 

800 

ce
ll 

co
un

t ( p*<0.0001 

p*<0.0001 

479 476 492500 

600 

Q
R

) C
D

4 
c 

348 

410 

476 

300 

400 

M
ed

ia
n 

(IQ
 

200 

300 

0 6 12 18 24 

M
 

EuroSIDA
Months from HCV treatment initiation 

N=501 N=449 N=439 N=361 N=337 

*P-value from Kruskal-Wallis test 
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Effect of Treatment on Mortality 
Hazard Ratio Estimates 

0 58  0 64  
Unadjusted p=0.0037 p=0.19 

0,58 

0,65 

0,64 

0 79  
Baseline covariates p=0.025 p=0.52 

0,92 

0,79 

0,95 
Baseline + time 
updating covariates p=0.69 p=0.89 

0,63 0,42 
Marginal Structural 
Model p=0.014 p=0.035 

Death LRD 

0,1 1 10 
HR with 95% CI 

0,1 1 10 
HR with 95% CI 

EuroSIDA

(355 deaths 32 treated) (95 deaths 10 treated) 

Covariates: age, CD4, HIV-RNA, HCV-RNA, cART use, HCV genotype, AIDS, region of 
Europe, HIV transmission route, ALT levels, baseline calendar year 



Limitations 

• Currently lacking some follow-up HCV-RNA data meaning we 
are unable to determine the rate of sustained virological 
response in all of those treated response in all of those treated 

• Data on the level of fibrosis or the amount of alcohol 
consumed starting to be collectedconsumed starting to be collected 

EuroSIDA
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Conclusions 

• The incidence of HCV treatment uptake increased 27% per 
year until 2007 in EuroSIDA stabilising thereafteryear until 2007 in EuroSIDA, stabilising thereafter 

• Individuals with CD4 cell counts >350 cells/mm3 and HIV-RNA 
<500 copies/ml are being selected for treatment in line with <500 copies/ml are being selected for treatment, in line with 
current guidelines 

• Significant benefit of HCV treatment on all cause and liver Significant benefit of HCV treatment on all-cause and liver
related mortality in a guideline adherent population 

Future work to study the ssociation between SVR and Future work to study the association between SVR and 
mortality 

EuroSIDA
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The EuroSIDA Study Group 
The multi-centre study group of EuroSIDA (national coordinators in parenthesis). 

Argentina: (M Losso), M Kundro, Hospital JM Ramos Mejia, Buenos Aires. Austria: (N Vetter), Pulmologisches Zentrum der Stadt Wien, Vienna; R Zangerle, Medical University Innsbruck, Innsbruck.
Belarus: (I Karpov) A Vassilenko Belarus State Medical University Minsk VM Mitsura Gomel State Medical University Gomel; O Suetnov Regional AIDS Centre Svetlogorsk Belgium: (N Clumeck) SBelarus: (I Karpov), A Vassilenko, Belarus State Medical University, Minsk, VM Mitsura, Gomel State Medical University, Gomel; O Suetnov, Regional AIDS Centre, Svetlogorsk. Belgium: (N Clumeck), S
De Wit, M Delforge, Saint Pierre Hospital, Brussels; R Colebunders, Institute of Tropical Medicine, Antwerp; L Vandekerckhove, University Ziekenhuis Gent, Gent. Bosnia‐Herzegovina: (V
Hadziosmanovic), Klinicki Centar Univerziteta Sarajevo, Sarajevo. Bulgaria: (K Kostov), Infectious Diseases Hospital, Sofia. Croatia: (J Begovac), University Hospital of Infectious Diseases, Zagreb. Czech
Republic: (L Machala), D Jilich, Faculty Hospital Bulovka, Prague; D Sedlacek, Charles University Hospital, Plzen. Denmark: (J Nielsen), G Kronborg,T Benfield, M Larsen, Hvidovre Hospital, Copenhagen;
J Gerstoft, T Katzenstein, A B E Hansen, P Skinhøj, Rigshospitalet, Copenhagen; C Pedersen, Odense University Hospital, Odense; L Ostergaard, Skejby Hospital, Aarhus. Estonia: (K Zilmer), West Tallinn
Central Hospital, Tallinn; Jelena Smidt, Nakkusosakond Siseklinik, Kohtla Järve. Finland: (M Ristola), Helsinki University Central Hospital, Helsinki. France: (C Katlama), Hôpital de la Pitié Salpétière,
Paris; J P Viard, Hôpital Necker Enfants Malades, Paris; P M Girard, Hospital Saint Antoine, Paris; JM Livrozet, Hôpital Edouard Herriot, Lyon; P Vanhems, University Claude Bernard, Lyon; C Pradier,
Hôpital de l'Archet, Nice; F Dabis, D Neau, Unité INSERM, Bordeaux. Germany: (J Rockstroh), Universitäts Klinik Bonn; R Schmidt, Medizinische Hochschule Hannover; J van Lunzen, O Degen, University
Medical Center Hamburg Eppendorf, Infectious Diseases Unit, Hamburg; HJ Stellbrink, IPM Study Center, Hamburg; S Staszewski, JW Goethe University Hospital, Frankfurt; J Bogner, Medizinische
Poliklinik, Munich; G. Fätkenheuer, Universität Köln, Cologne. Greece: (J Kosmidis), P Gargalianos, G Xylomenos, J Perdios, Athens General Hospital; G Panos, A Filandras, E Karabatsaki, 1st IKA
Hospital; H Sambatakou, Ippokration Genereal Hospital, Athens. Hungary: (D Banhegyi), Szent Lásló Hospital, Budapest. Ireland: (F Mulcahy), St. James's Hospital, Dublin. Israel: (I Yust), D Turner, M
Burke, Ichilov Hospital, Tel Aviv; S Pollack, G Hassoun, Rambam Medical Center, Haifa; S Maayan, Hadassah University Hospital, Jerusalem. Italy: (S Vella), Istituto Superiore di Sanità, Rome; R
Esposito, I Mazeu, C Mussini, Università Modena, Modena; C rici, Ospedale Riuniti, Bergamo; R Pristera, Ospedale Generale Regionale, Bolzano; F Mazzotta, A Gabbuti, Ospedale S Maria Annunziata,
Firenze; V Vullo, M Lichtner, University di Roma la Sapienza, Rome; A Chirianni, E Montesarchio, M Gargiulo, Presidio Ospedaliero AD Cotugno, Monaldi Hospital, Napoli; G Antonucci, A Testa, G
D Offizi, C Vlassi, M Zaccarelli, A Antorini, Istituto Nazionale Malattie Infettive Lazzaro Spallanzani, Rome; A Lazzarin, A Castagna, N Gianotti, Ospedale San Raffaele, Milan; M Galli, A Ridolfo, Osp. L.
Sacco,, Milan; A d Arminio Monforte,, Istituto Di Clinica Malattie Infettive e Tropicale,Tropicale, Milan. Latvia: (B(B Rozentale), I Zeltina, Infectology Centre of Latvia,, RigaRiga. Lithuania: (S(S Chaplinskas),Chaplinskas), Lithuanian AIDS; Latvia: ), Zeltina, Infectology Lithuania:
Centre, Vilnius. Luxembourg: (T Staub), R Hemmer, Centre Hospitalier, Luxembourg. Netherlands: (P Reiss), Academisch Medisch Centrum bij de Universiteit van Amsterdam, Amsterdam. Norway: (V
Ormaasen), A Maeland, J Bruun, Ullevål Hospital, Oslo. Poland: (B Knysz) J Gasiorowski, Medical University, Wroclaw; A Horban, E Bakowska, Centrum Diagnostyki i Terapii AIDS, Warsaw; A
Grzeszczuk, R Flisiak, Medical University, Bialystok; A Boron Kaczmarska, M Pynka, M Parczewski, Medical Univesity, Szczecin; M Beniowski, E Mularska, Osrodek Diagnostyki i Terapii AIDS, Chorzow; H
Trocha, Medical University, Gdansk; E Jablonowska, E Malolepsza, K Wojcik, Wojewodzki Szpital Specjalistyczny, Lodz. Portugal: (F Antunes), M Doroana, L Caldeira, Hospital Santa Maria, Lisbon; K
Mansinho, Hospital de Egas Moniz, Lisbon; F Maltez, Hospital Curry Cabral, Lisbon. Romania: (D Duiculescu), Spitalul de Boli Infectioase si Tropicale: Dr. Victor Babes, Bucarest. Russia: (A
Rakhmanova), Medical Academy Botkin Hospital, St Petersburg; N Zakharova, St Petersburg AIDS Centre, St Peterburg; S Buzunova, Novgorod Centre for AIDS, Novgorod. Serbia: (D Jevtovic), The
Institute for Infectious and Tropical Diseases, Belgrade. Slovakia: (M Mokráš), D Staneková, Dérer Hospital, Bratislava. Slovenia: (J Tomazic), University Clinical Centre Ljubljana, Ljubljana. Spain: (J
González Lahoz), V Soriano, P Labarga, J Medrano, Hospital Carlos III, Madrid; S Moreno, J. M. Rodriguez, Hospital Ramon y Cajal, Madrid; B Clotet, A Jou, R Paredes, C Tural, J Puig, I Bravo, Hospital
Germans Trias i Pujol, Badalona; JM Gatell, JM Miró, Hospital Clinic i Provincial, Barcelona; P Domingo, M Gutierrez, G Mateo, MA Sambeat, Hospital Sant Pau, Barcelona. Sweden: (A Blaxhult),
Venhaelsan Sodersjukhuset, Stockholm; L Flamholc, Malmö University Hospital, Malmö. Switzerland: (B Ledergerber), R Weber, University Hospital, Zürich; P Francioli, M Cavassini, Centre Hospitalier
Universitaire Vaudois, Lausanne; B Hirschel, E Boffi, Hospital Cantonal Universitaire de Geneve, Geneve; H Furrer, Inselspital Bern, Bern; M Battegay, L Elzi, University Hospital Basel. Ukraine: (E
Kravchenko), N Chentsova, Kiev Centre for AIDS, Kiev; V Frolov, G Kutsyna, Luhansk State Medical University; Luhansk; S Servitskiy, Odessa Region AIDS Center, Odessa; M Krasnov, Kharkov State
Medical University, Kharkov. United Kingdom: (S Barton), St. Stephen's Clinic, Chelsea and Westminster Hospital, London; AM Johnson, D Mercey, Royal Free and University College London Medical
School, London (University College Campus); A Phillips, MA Johnson, A Mocroft, Royal Free and University College Medical School, London (Royal Free Campus); M Murphy, Medical College of Saint
Bartholomew's Hospital, London; J Weber, G Scullard, Imperial College School of Medicine at St. Mary's, London; M Fisher, Royal Sussex County Hospital, Brighton; C Leen, Western General Hospital,
Edinburgh.
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