
Daniel Grint
UCL – Royal Free Campus, London, UK

+44 207 794 0500 
+44 207 794 1224 
d.grint@ucl.ac.uk

CROI 2015

A Validated Prognostic Score Estimating the Risk of  Liver-Related Death Among HIV/HCV Coinfected Indiv iduals
D Grint 1, L Peters 2, H Kovari 3, J K Rockstroh 4, K Lacombe 5, A Horban 6, J Gatell 7, I Khromova 8, A d’Arminio Monforte 9, A Rauch 10, J D Lundgren 2, A Mocroft 1

for EuroSIDA and the Swiss HIV Cohort Study in Euro Coord
1UCL, London, UK;  2 CHIP, Department of Infectious Diseases and Rheumatology, Section 2100, Rigshospitalet - University of Copenhagen, Denmark; 3University hospital Zurich, University Zurich, Switzerland; 4University of Bonn, Bonn, Germany; 5Hospital Saint Antoine, Paris, France; 6Centrum 

Diagnostyki i Terapii AIDS, Warsaw, Poland; 7Hospital Clinic Universitari de Barcelona, Barcelona, Spain; 8Centre for HIV/AIDS & Infectious Diseases, Kaliningrad, Russia; 9Istituto Di Clinica Malattie Infettive e Tropicale, Milan, Italy; 10University Hospital Bern, Bern, Switzerland

Poster No. 637 

Download poster at: www.cphiv.dk

INTRODUCTION
The arrival of potent and less toxic direct-acting antivirals (DAA) for treatment of HCV
infection may see improved outcomes and less toxicity among HIV/HCV coinfected
individuals. However, the estimated costs of €30,000-90,000 per treatment will necessitate
prioritisation of those at greatest risk of liver-related death (LRD) for therapy.

Development of a simple, widely applicable prognostic score for LRD among HIV/HCV
coinfected individuals is essential to predict the future burden of LRD. An accurate
prognostic score in this setting will aid comparison of individual risk profiles when
prioritising who should be treated with new DAAs for HCV.

METHODS
The LRD risk score was developed using EuroSIDA participants with HIV/HCV coinfection
positive for HCV RNA and follow-up after 1/1/2000. Cox proportional hazards regression
using the Fine and Gray method for handling competing risks and stepwise variable
selection was used to identify factors associated with LRD. Scaled model coefficients were
used to create the prognostic score.

Data from the Swiss HIV Cohort Study (SHCS) were used to validate the LRD score on an
external population of HIV/HCV coinfected individuals positive for HCV RNA. Sensitivity,
specificity and the area under the ROC curve (AUROC) were used to assess the ability of
the LRD score to identify those at risk of progression to LRD. Cumulative incidence
functions were used to predict the 5-year probability of LRD according to levels of the LRD
score.

Calculating the LRD score (Table 1)
• The LRD score is calculated based on an individual’s age, CD4 cell count, HBV

coinfection status, the minimum duration of HCV infection, liver fibrosis staging and
whether they are taking cART.

• Scores associated with each variable are summed to calculate the LRD score. An
example of the LRD score calculation is shown in Table 1.

Results (Baseline characteristics – Table 2)
• The EuroSIDA derivation cohort included 158 LRDs and 3627 coinfected individuals

with HCV RNA who were mostly male (68.3%) injecting drug users (IDU) (70.8%).
• The external SHCS cohort included 38 LRDs and 1303 coinfected individuals with HCV

RNA with a similar proportion of males (66.5%) but fewer IDUs (47.0%).
• The largest differences between the two cohorts were seen for the minimum duration of

HCV infection (2.7 vs. 7.1 years) and the proportion with F2/F3 fibrosis (14.4% vs.
6.3%, for EuroSIDA and the SHCS respectively).

Results (LRD score performance in EuroSIDA – Figures 1, 2 and Table 3)
• The mean LRD score was significantly higher among those who died of LRD (8.2 (95%

CI 7.7 – 8.6) vs. 4.9 (4.8 – 5.0); P<0.0001).

• A 1-unit increase in the LRD score was associated with 2.5-fold increased risk of LRD
(sub-distribution hazard ratio (sHR): 2.5 (2.2 – 2.8); P<0.0001).

• The LRD score achieved an AUROC score of 0.82, substantially higher than prediction
based solely on liver fibrosis levels (AUROC=0.72).

• The 5-year probability of LRD increased from 1.4% (0.95 – 2.0) in those at low risk to
5.0% (3.5 – 6.9), 13.2% (9.5 – 17.5) and 21.3% (15.5 – 27.8) in those at medium-low,
medium-high and high risk of LRD, respectively (P<0.0001 for separation between
strata).

• Assuming that DAA therapy will lead to an overall 80% reduction in LRD, the estimated
number needed to treat (NNT) to observe 1 fewer LRD is 81 in those at low risk, 23, 9
and 5 in those at medium-low, medium-high and high risk of LRD, respectively.

Results (LRD score performance in the SHCS –Table 3)
• The mean LRD score was significantly higher among those who died of LRD (8.2 (7.3 –

9.2) vs. 5.6 (5.5 – 5.8); P<0.0001).

• A 1-unit increase in the LRD score was associated with 2.4-fold increased risk of LRD
(sHR: 2.4 (1.9 – 3.2); P<0.0001)

• The LRD death score achieved an AUROC score of 0.79 in the validation cohort, similar
to that achieved in EuroSIDA, showing impressive replicability.

• In the SHCS, the 5-year probability of LRD increased from 0.9% (0.3 – 2.0) in those at
low risk to 2.5% (1.2 – 4.7), 7.4% (3.0 – 14.6) and 13.4% (6.5 – 22.8) in those at
medium-low, medium-high and high risk of LRD, respectively (P<0.0001 for separation
between strata).

CONCLUSIONS
A simple prognostic LRD score calculated from information readily collected at clinical sites
can accurately predict progression to LRD among HIV/HCV coinfected individuals,
outperforming prediction based solely on fibrosis staging.

The score performed impressively when identifying those at the greatest risk of LRD in the
derivation and external cohort. Therefore, the LRD score should be considered for use in
the clinical setting when facing tough decisions on who to prioritise for treatment with new
HCV treatments.

LRD Score ROC Curve in EuroSIDAFigure 1 

Probability of LRD by Risk Score in EuroSIDAFigure 2 

The EuroSIDA Study Group
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; D Paduto, Regional AIDS Centre, Svetlogorsk;
Belgium: (N Clumeck), S De Wit, M Delforge, Saint-Pierre Hospital, Brussels; E Florence, 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: G Kronborg,T
Benfield, M Larsen, Hvidovre Hospital, Copenhagen; J Gerstoft, T Katzenstein, A-B E Hansen, Rigshospitalet, Copenhagen; C Pedersen, NF Møller, Odense University Hospital, Odense;
L Ostergaard, Skejby Hospital, Aarhus, U B Dragsted, Roskilde Hospital, Roskilde; L N Nielsen, Hillerod Hospital, Hillerod; Estonia: (K Zilmer), West-Tallinn Central Hospital, Tallinn;
Jelena Smidt, Nakkusosakond Siseklinik, Kohtla-Järve; Finland: (M Ristola), I Aho, Helsinki University Central Hospital, Helsinki; France: (C Katlama), Hôpital de la Pitié-Salpétière, Paris;
J-P Viard, Hôtel-Dieu, Paris; P-M Girard, Hospital Saint-Antoine, Paris; P Vanhems, University Claude Bernard, Lyon; C Pradier, Hôpital de l'Archet, Nice; F Dabis, D Neau, Unité INSERM,
Bordeaux, C Duvivier, Hôpital Necker-Enfants Malades, Paris; 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; C Stefan, JW Goethe University Hospital, Frankfurt; J
Bogner, Medizinische Poliklinik, Munich; G. Fätkenheuer, Universität Köln, Cologne; Georgia: (N Chkhartishvili) Infectious Diseases, AIDS & Clinical Immunology Research Center, Tbilisi;
Greece: (J Kosmidis), P Gargalianos, G Xylomenos, P Lourida, Athens General Hospital; H Sambatakou, Ippokration General Hospital, Athens; Hungary: (D Banhegyi), Szent Lásló
Hospital, Budapest; Iceland: (M Gottfredsson), Landspitali University Hospital, Reykjavik; Ireland: (F Mulcahy), St. James's Hospital, Dublin; Israel: (I Yust), D Turner, M Burke, Ichilov
Hospital, Tel Aviv; E Shahar, G Hassoun, Rambam Medical Center, Haifa; H Elinav, M Haouzi, Hadassah University Hospital, Jerusalem; ZM Sthoeger, AIDS Center (Neve Or),
Jerusalem; Italy: (A D’Arminio Monforte), Istituto Di Clinica Malattie Infettive e Tropicale, Milan; R Esposito, I Mazeu, C Mussini, Università Modena, Modena; F Mazzotta, A Gabbuti,
Ospedale S Maria Annunziata, Firenze; V Vullo, M Lichtner, University di Roma la Sapienza, Rome; M Zaccarelli, A Antinori, R Acinapura, G D'Offizi, 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; Latvia: (B Rozentale), Infectology Centre of
Latvia, Riga; Lithuania: (V Uzdaviniene) Vilnius University Hospital Santariskiu Klinikos, Vilnius; R Matulionyte, Center of Infectious Diseases, Vilnius University Hospital Santariskiu
Klinikos, 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, M Inglot, Medical University, Wroclaw; A Horban, E Bakowska,
Centrum Diagnostyki i Terapii AIDS, Warsaw; A Grzeszczuk, R Flisiak, Medical University, Bialystok; M Parczewski, M Pynka, K Maciejewska, Medical Univesity, Szczecin; M Beniowski, E
Mularska, Osrodek Diagnostyki i Terapii AIDS, Chorzow; T Smiatacz, M Gensing, Medical University, Gdansk; E Jablonowska, E Malolepsza, K Wojcik, Wojewodzki Szpital
Specjalistyczny, Lodz; I Mozer-Lisewska, Poznan University of Medical Sciences, Poznan; Portugal: (M Doroana), L Caldeira, Hospital Santa Maria, Lisbon; K Mansinho, Hospital de Egas
Moniz, Lisbon; F Maltez, Hospital Curry Cabral, Lisbon; Romania: (R Radoi), C Oprea, Spitalul de Boli Infectioase si Tropicale: Dr. Victor Babes, Bucarest; Russia: (A Rakhmanova),
Medical Academy Botkin Hospital, St Petersburg; A Rakhmanova, St Petersburg AIDS Centre, St Peterburg; T Trofimora, Novgorod Centre for AIDS, Novgorod, I Khromova, Centre for
HIV/AIDS & and Infectious Diseases, Kaliningrad; E Kuzovatova, Nizhny Novgorod Scientific and Research Institute, Nizhny Novogrod; Serbia: (D Jevtovic), The Institute for Infectious and
Tropical Diseases, Belgrade; Slovakia: A Shunnar, D Staneková, Dérer Hospital, Bratislava; Slovenia: (J Tomazic), University Clinical Centre Ljubljana, Ljubljana; Spain: 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 Universitari
de Barcelona, Barcelona; P Domingo, M Gutierrez, G Mateo, MA Sambeat, Hospital Sant Pau, Barcelona; JM Laporte, Hospital Universitario de Alava, Vitoria-Gasteiz; Sweden: (A
Blaxhult), Venhaelsan-Sodersjukhuset, Stockholm; L Flamholc, Malmö University Hospital, Malmö, K Falconer, A Thalme, A Sonnerborg, Karolinska University Hospital, Stockholm;
Switzerland: (B Ledergerber), R Weber, University Hospital Zurich; M Cavassini, University Hospital Lausanne; A Calmy, University Hospital Geneva; H Furrer, University Hospital Bern; M
Battegay, L Elzi, University Hospital Basel; P Schmid, Cantonal Hospital St. Gallen; Ukraine: (E Kravchenko), N Chentsova, Kiev Centre for AIDS, Kiev; V Frolov, G Kutsyna, I Baskakov,
Luhansk State Medical University, Luhansk; S Servitskiy, Odessa Region AIDS Center, Odessa; A Kuznetsova, Kharkov State Medical University, Kharkov; G Kyselyova, Crimean
Republican AIDS centre, Simferopol;United Kingdom: (B Gazzard), St. Stephen's Clinic, Chelsea and Westminster Hospital, London; AM Johnson, E Simons, S Edwards, Mortimer Market
Centre, London; A Phillips, MA Johnson, A Mocroft, Royal Free and University College Medical School, London (Royal Free Campus); C Orkin, Royal London 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.
Funding statement
Primary support for EuroSIDA is provided by the European Commission BIOMED 1 (CT94-1637), BIOMED 2 (CT97-2713), the 5th Framework (QLK2-2000-00773), the 6th Framework
(LSHP-CT-2006-018632), and the 7th Framework (FP7/2007-2013, EuroCoord n° 260694) programmes. Current support also includes unrestricted grants by Janssen R&D, Merck and
Co. Inc., Pfizer Inc., GlaxoSmithKline LLC. The participation of centres from Switzerland was supported by The Swiss National Science Foundation (Grant 108787).

The Swiss HIV Cohort Study
Aubert V, Battegay M, Bernasconi E, Böni J, Bucher HC, Burton-Jeangros C, Calmy A, Cavassini M, Dollenmaier G, Egger M, Elzi L, Fehr J, Fellay J, Furrer H (Chairman of the Clinical
and Laboratory Committee), Fux CA, Gorgievski M, Günthard H (President of the SHCS), Haerry D (deputy of "Positive Council"), Hasse B, Hirsch HH, Hoffmann M, Hösli I, Kahlert C,
Kaiser L, Keiser O, Klimkait T, Kouyos R, Kovari H, Ledergerber B, Martinetti G, Martinez de Tejada B, Metzner K, Müller N, Nadal D, Nicca D, Pantaleo G, Rauch A (Chairman of the
Scientific Board), Regenass S, Rickenbach M (Head of Data Centre), Rudin C (Chairman of the Mother & Child Substudy), Schöni-Affolter F, Schmid P, Schüpbach J, Speck R, Tarr P,
Telenti A, Trkola A, Vernazza P, Weber R, Yerly S.
Financial support
The Swiss HIV Cohort Study is supported by the Swiss National Science Foundation (grant #148522) and by the SHCS research foundation.

LRD Score calculation sheet

LRD score calculation for a 40 year old individual without HBV coinfection, taking cART, a CD4 cell count 
of 400cells/mm3, estimated minimum duration of HCV infection of 5 years and F3 liver fibrosis

Table 1 

Variable Criteria Score contribution Score

Age < 35

≥ 35

0

2.5 2.5

CD4 cell count 0 ≤ cells/mm 3 < 100 4

100 ≤ cells/mm 3 < 300 2

300 ≤ cells/mm 3 < 500 1 1

500 ≤ cells/mm 3 0

Taking antiretroviral therapy Yes 0 0

No 1

HBV status HBsAg positive 2

HBsAg negative 0 0

Duration of HCV infection < 2 years 0

2 ≤ years < 10 1.5 1.5

10 ≤ years 2

Fibrosis staging F0/F1 0

F2/F3 3.5 3.5

F4 4.5

Total = 8.5

Variable EuroSIDA SHCS

HCV RNA positive coinfected individuals (Total PYFU ) 3627 (14,576) 1303 (7,742)

Liver-related deaths 158 38

Age Median (IQR) 37 (31 - 42) 42 (37 – 46)

Male N (%) 2478 (68.3) 866 (66.5)

Injecting drug user N (%) 2569 (70.8) 612 (47.0)

MSM N (%) 299 (8.2) 163 (12.5)

Heterosexual N (%) 548 (15.1) 216 (16.6)

HBsAg positive N (%) 227 (6.3) 89 (6.8)

Minimum duration HCV positive (Years) Median (IQR) 2.7 (0. 7 - 6.0) 7.1 (4.0 – 10.3)

Taking cART N (%) 2338 (64.5) 925 (71.0)

CD4 cell count (cells/mm 3) Median (IQR) 381 (238 - 564) 402 (365 – 588)

Nadir CD4 cell count (cells/mm 3) Median (IQR) 168 (70 - 290) 165 (70 – 282)

Fibrosis staging (N (%)) F0/F1 2768 (76.3) 1086 (83.4)

F2/F3 523 (14.4) 82 (6.3)

F4 336 (9.3) 135 (10.4)

Baseline characteristics

SHCS: Swiss HIV cohort study, MSM: Men who have sex with men, cART: Combination antiretroviral therapy, 
IQR: Interquartile range

Table 2 

Incidence of LRD and number needed to treat to prev ent 1 LRD 
by risk score category

Cohort Risk Category (Score)
Incidence of LRD /100 

PYFU 
(95% CI)

NNT 
50%

NNT 
80%

EuroSIDA Low risk (< 6)

Medium-low risk (6 – 8.5) 

Medium-high risk (8.5 – 10.5)

High risk (> 10.5)

0.38
(0.25 - 0.50)

1.22 
(0.84 - 1.59)

3.66 
(2.56 - 4.76)

6.92
(4.88 - 8.97)

142

40

15

9

81

23

9

5

SHCS Low risk (< 6)

Medium-low risk (6 – 8.5)

Medium-high risk (8.5 – 10.5)

High risk (> 10.5)

0.18 
(0.05 - 0.30)

0.49
(0.20 - 0.78)

1.36
(0.42 - 2.30)

2.76
(1.15 - 4.37)

PYFU: Person years follow-up; NNT: Number needed to treat; SHCS: Swiss HIV Cohort Study
NNT 50%: Number needed to treat to prevent 1 LRD assuming that treatment results in an average 
50% reduction of LRD.NNT shows the number of patients needed to be treated in order to observe 
1 less LRD over a 5-year period

Table 3 


