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Objectives

• It is unknown which factors determine the 
rate of spontaneous clearance of hepatitis 
C virus (HCV) infection in HIV individuals.

• Moreover, the variables influencing serum 
HCV-RNA levels and HCV genotype 
distribution are not well defined in this 
population.



Patients & Methods

• HCV antibody positive (HCVAb+) 
• Stored serum samples in the EuroSIDA sample 

repository

• Serum HCV-RNA testing by a reliable quantitative 
assay for distinct genotypes (Versant)

• HCV genotyping (LiPA) carried out in viremic
subjects



Statistical Methods

• Logistic regression was used to identify  
– variables associated with spontaneous HCV 

clearance 
– Variables associated with HCV genotype 1 

(HCV-1) infection

Adjusting for demographic, clinical and 
therapeutic factors.



Recruitment in EuroSIDA

• Pre-defined number from each clinic for each cohort

• Pre-booked, routine outpatient appointment

• Aged over 16

• Cohorts I-III, CD4 < 500/mm3 in 4 months before 
enrollment



EuroSIDA (n = 14,282)

Cohort I
May 1994, N=3116

Cohort II
January 1996, N=1365

Cohort III
April 1997, N=2841

Cohort IV
April 1999, N=1225

Cohort V
November 2001, N=1223

Cohort VI
November 2003, N=2121

Cohort VII
January 2006, N=2391



Data collected in EuroSIDA

• Demographic data

• CD4 and viral loads

• Other markers

• HCV/HBV status

• Disease specific prophylaxis

• Antiretrovirals (start/stop dates)

• All AIDS defining illnesses

• Other severe opportunistic illnesses

• Non-AIDS malignancies

• Serious adverse events



Total

n = 2263

Positive serum 
HCV-RNA

n = 1677 (74.1%)

Negative serum 
HCV-RNA

n = 586 (25.9%)
p

Gender:   Male

Median age (years)

Risk group:  IDU

Ethnicity:  White

Region:  South/Argentina
Central
North
East

Serum HBsAg:  positive
negative
unknown

Antiretroviral therapy:  yes
no

Prior interferon therapy

1577 (69.7%)

37.1

1586 (70.1%)

2027 (89.6%)

773 (34.2%)
511 (22.6%)
442 (19.5%)
537 (23.7%)

197 (8.7%)
1687 (74.5%)
379 (16.7%)

1915 (84.6%)
348 (15.4%)

115 (5.1%)

1173 (74.4%)

37.1

1233 (77.7%)

1504 (74.2%)

603 (78.0%)
368 (72.0%)
301 (68.1%)
405 (75.4%)

107 (54.4%)
1263 (74.9%)
307 (81.0%)

1399 (73.1%)
278 (79.9%)

69 (60.0%)

404 (25.6%)

37.4

353 (22.3%)

523 (25.8%)

170 (22.0%)
143 (28.0%)
141 (31.9%)
132 (24.6%)

90 (45.6%)
424 (25.1%)
72 (19.0%)

516 (26.9%)
70 (20.1%)

46 (40.0%)

0.88

0.0025

<0.0001

0.10

<0.0001

<0.0001

0.007

0.0048

Main characteristics of 2,263 HIV patients
with positive HCV antibody in EuroSIDA.



Results

• Of 2263 HCVAb+ patients, 1677 (74%) 
were serum HCV-RNA+ (95% CI: 71-78%).



Variables Univariate Multivariate

aOD (95% CI) p aOD (95% CI) p

Female gender (vs male)
Older age (per 10 years)
Exposure group

MSM
IDU
Heterosexual
Other

Serum HBsAg+ status
Negative
Positive
Unknown

Region of Europe
South/Argentina
Central
North
East

1.05 (0.86-1.29)
1.24 (1.12-1.39)

1.00
0.36 (0.27-0.47)
0.55 (0.39-0.79)
0.43 (0.28-0.66)

1.00
2.51 (1.85-3.39)
0.70 (1.53-0.92)

1.00
1.38 (1.07-1.78)
1.66 (1.28-2.16)
1.16 (0.89-1.50)

0.65
<0.0001

-
<0.0001
0.0012
0.0002

-
<0.0001

0.012

-
0.015

0.0002
0.27

1.22 (0.99-1.51)
1.10 (0.97-1.25)

1.00
0.43 (0.32-0.58)
0.59 (0.40-0.87)
0.47 (0.30-0.73)

1.00
2.48 (1.82-3.38)
0.62 (0.47-0.83)

1.00
1.49 (1.13-1.98)
1.38 (1.05-1.82)
2.10 (1.50-2.92)

0.069
0.14

-
<0.0001
0.0082
0.0007

-
<0.0001
0.0014

-
0.0052
0.019

<0.0001

Variables associated with spontaneous HCV clearance

Model additionally adjusted for data source, ethnic origin, exposure group, serum HBsAg serostatus, 
date of HCV genotyping, date recruited to EuroSIDA, and CD4 count at date of HCV testing.



Distribution of HCV genotypes by regions
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Variables Univariate Multivariate

aOD (95% CI) p aOD (95% CI) P

Female gender (vs male)
Older age (per 10 years)
Region of Europe

South/Argentina
Central
North
East 

Higher HCV-RNA (per 1 log higher)
Prior AIDS (yes vs no)

0.81 (0.66-1.00)
1.00 (0.89-1.12)

1.00
1.07 (0.82-1.39)
0.97 (0.74-1.28)
0.57 (0.44-0.73)
1.27 (1.13-1.44)
1.23 (0.99-1.54)

0.049
0.99

0.61
0.83

<0.0001
<0.0001

0.067

0.72 (0.56-0.92)
0.78 (0.67-0.92)

1.00
0.89 (0.65-1.23)
0.88 (0.63-1.22)
0.38 (0.26-0.56)
1.29 (1.14-1.47)
1.35 (1.03-1.76)

0.0082
0.0035

0.49
0.45

<0.0001
<0.0001

0.015

Variables associated with HCV genotype 1 infection

Model additionally adjusted for data source, ethnic origin, exposure group, serum HBsAg serostatus, 

date of HCV genotyping, date recruited to EuroSIDA, and CD4 count at date of HCV testing.



HCV load by genotypes

• Median serum HCV-RNA (IU/mL):

• G1 n=890 (53.1%) 758,578 p <0.0001

• G2 n=51 (3%) 691,831

• G3 n=500 (29.8%) 398,107

• G4 n=236 (14.1%) 436,516



Conclusion

• Nearly three quarters of HIV+/HCVAb+ patients in 
EuroSIDA show active HCV replication.

• HCV viremia is more frequent in IDUs and 
conversely less common in the presence of chronic 
hepatitis B.

• Up to 53% of HCV viremic patients are infected by 
HCV-1; and this genotype is associated with higher 
serum HCV-RNA levels and male gender, whereas 
it is less prevalent in Eastern Europe.



The EuroSIDA Study Group 

Argentina: (M Losso), A Duran. Austria: (N Vetter).  Belarus: (I Karpov), A Vassilenko, VM Mitsura; O Suetnov, Belgium: (N 
Clumeck) S De Wit, B Poll, R Colebunders. Bulgaria: K Kostov, J Begovac. Czech Republic: (L Machala) H Rozsypal, D 
Sedlacek, Plzen. Denmark: (J Nielsen) J Lundgren, T Benfield, O Kirk, J Gerstoft, T Katzenstein, A-B E Hansen, P Skinhøj, C 
Pedersen, L Oestergaard. Estonia: (K Zilmer) Jelena Smidt, Kohtla-Järve. Finland: (M Ristola). France: (C Katlama), J-P Viard, 
P-M Girard, JM Livrozet, P Vanhems, C Pradier, F Dabis, Gernany: (J Rockstroh) R Shmidt, J van Lunzen, O Degen, HJ 
Stellbrink, S Staszewski, J Bogner, G. Fätkenheuer, Greece: (J Kosmidis) P Gargalianos, G Xylomenos, J Perdios, G Panos, A 
Filandras, E Karabatsaki, H Sambattakou, Hungary: (D Banhegyi).  Ireland: (F Mulcahy). Israel: (I Yust) D Turner, M Burke, S 
Pollack, G Hassoun, S Maayan, Italy: (A Chiesi), I Mazeu, C Mussini, C Arici, R Pristera, F Mazzotta, A Gabbuti, V Vullo, M 
Lichtner, A Chirianni, E Montesarchio, M Gargiulo, G Antonucci, F Iacomi, P Narciso, C Vlassi, M Zaccarelli, A Lazzarin, R 
Finazzi, M Galli, A Ridolfo, A d’Arminio Monforte. Latvia: (B Rozentale) P Aldins. Lithuania: (S Chaplinskas). Luxembourg: 
(R Hemmer), T Staub. Netherlands: (P Reiss).  Norway: (J Bruun) A Maeland, V Ormaasen, Poland: (B Knysz) J Gasiorowski, A 
Horban, D Prokopowicz, A Wiercinska-Drapalo, A Boron-Kaczmarska, M Pynka, M Beniowski, E Mularska, H Trocha. Portugal: 
(F Antunes) E Valadas, K Mansinho, F Maltez. Romania: (D Duiculescu), V Babes. Russia: (A Rakhmanova), E Vinogradova, S 
Buzunova,  Serbia: (D Jevtovic. Slovakia: (M Mokráš) D Staneková. Spain: (J González-Lahoz) V Soriano, L Martin-Carbonero, 
P Labarga, B Clotet, A Jou, J Conejero, C Tural, JM Gatell, JM Miró, P Domingo, M Gutierrez, G Mateo, MA Sambeat. Sweden: 
(A Karlsson), A Persson, L Flamholc.  Switzerland: (B Ledergerber) R Weber, P Francioli, M Cavassini, B Hirschel, E Boffi, H 
Furrer, M Battegay, L Elzi. Ukraine: (E Kravchenko) N Chentsova. United Kingdom: (S Barton), AM Johnson, D Mercey, A 
Phillips, MA Johnson, A Mocroft, M Murphy, J Weber, G Scullard, M Fisher, R Brettle.

Virology group: B Clotet (Central Coordinators) plus ad hoc virologists from participating sites in the EuroSIDA Study. 

Steering Committee: F Antunes, B Clotet, D Duiculescu, J Gatell, B Gazzard, A Horban, A Karlsson, C Katlama, B Ledergerber
(Chair), A D’Arminio Montforte, A Phillips, A Rakhmanova, P Reiss (Vice-Chair), J Rockstroh

Coordinating Centre Staff: J Lundgren (project leader), O Kirk, A Mocroft, N Friis-Møller, A Cozzi-Lepri, W Bannister, M 
Ellefson, A Borch, D Podlekareva, C Holkmann Olsen, J Kjær, L Peters, J Reekie
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