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Abstract 

 

Background & Aims:  To compare overall and liver-related mortality rates observed in HIV-

positive subjects followed-up in the Cohorts of Spanish Network on HIV/AIDS Research 

stratified by HCV co-infection status, with the expected mortality of the general population of 

same age and sex in Spain, 1997 – 2008. 

Methods: We estimated standardized mortality ratio (SMR) and excess mortality, comparing 

death rates from our cohort (globally and by HCV co-infection) with death rates from the 

general population standardized by sex in 5 years-age bands. 

Results: Overall, 5,914 HIV-positive subjects were included of which 37.3% were co-infected 

with HCV; 231 deaths occurred of which 10.4% were liver-related. SMR for all causes 

mortality for the HIV positive subjects was 5.6 (CI 95% 4.9-6.4), 2.4 (1.9-3.1) for HCV-

negative subjects and 11.5 (9.9-13.4) for HCV-positive ones. Having HCV co-infection and 

AIDS yielded a SMR of 20.8 (16.5-26.1) and having AIDS and being HCV-negative had a 

SMR of 4.8 (3.5-6.7). SMR for liver-related mortality was 1.8 (0.6-5.7) for HCV-negative 

subjects versus 22.4 (14.6-34.3) for HCV-positive ones. Overall, both mortality rates as SMR 

and excess mortality rates were higher for IDUs than MSM and heterosexuals, patients with 

AIDS, with and without cART and for subjects included between 1997 and 2003. 

Conclusion: There is an excess of all-cause and liver-related mortality in our cohorts 

compared with the general population. Further, HCV co-infection in HIV-positive patients 

increased the risk of death for both all causes and liver-related causes. 

 

 

Keywords: HIV, HCV, mortality, cause of death, standardized mortality ratio
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Introduction 

 

Since the introduction of combined antiretroviral treatment (cART), important 

reductions in all cause-mortality in HIV-positive subjects have been observed [1, 2]. 

Nevertheless, HIV-positive people still have higher mortality rates than the general 

population standardized for age and sex [3, 4]. These standardized mortality ratios 

(SMRs) have been reported to be higher in women, injecting drug users (IDU), 

people with AIDS and in those with lower CD4 cell counts [5-7]. For HIV-positive 

subjects within 5 years of seroconversion, no difference in mortality is seen as 

compared to the general population, and in people on cART with high CD4 counts, 

excess HIV-related mortality seems to be similar to other chronic conditions [4, 8]. 

 

This increase in life expectancy, together with the co-morbidities often associated 

with HIV infection such as co-infection by hepatitis B and C, alcohol, tobacco and 

drug use, are responsible for increases in non-AIDS defining causes of death [2, 9, 

10]. Liver-related deaths are one of the commonest causes of death in the post cART 

era [11-13]. HIV and HCV co-infection have detrimental effects on the natural history 

of each virus: HIV infection has been reported to accelerate HCV progression [14, 

15], and higher mortality is described in HIV-positive subjects with HCV co-infection 

[16, 17]. In Spain, despite the continuous decrease of HCV co-infection due to 

declines in the proportion of injecting drug users (IDUs), HCV prevalence in HIV-

positive subjects remains high, and mortality due to liver diseases in HIV populations 

partly replaces mortality from AIDS prior to cART [18-21]. Liver-related deaths were 

the second commonest cause of death in CoRIS, the Cohort of the Spanish 

Research Network on AIDS, accounting for 10% of all events [22, 23] .  
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Higher SMRs in HIV-positive people co-infected with HCV have been reported by 

Lewden et al [6]. In HIV-positive populations with high HCV co-infection rates, as is 

the case in Spain, stratification by HCV infection would help to understand if the 

elevated mortality ratios seen in HIV-positive men and women of different age-groups 

and transmission categories as compared to the general population differ significantly 

by HCV status. In this study, we compare the overall and liver-related mortality rates 

observed in HIV-positive subjects followed up in the cohorts of the Spanish Network 

on HIV/AIDS Research – CoRIS-MD and CoRIS, stratified by HCV co-infection 

status, with the expected mortality in the general population of the same age and sex 

in Spain from 1997 to 2008. We calculate both SMRs and excess mortality rates. 

 

Methods  

Study design, setting and participants 

Data on HIV-positive adults from two multicenter cohort studies in Spain -- CoRIS-

MD and CoRIS -- were analyzed. CoRIS-MD is a retrospectively assembled 

multicenter cohort, from January 1997 to December 2003, and CoRIS is an ongoing 

prospective cohort from January 2004 to the present; for these analyses, however, 

only subjects followed to 31st December 2008 were included. A detailed description 

of both cohorts has been published previously [24, 25]. Both cohorts recruited 

subjects seen for the first time at any of the participating HIV care units. To be 

eligible for these analyses, subjects had to be cART naïve at study entry, older than 

20 years old and to have had at least one HCV test and at least 6 months of follow-

up. 
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Patients characteristics 

For the purpose of this study, we considered the following variables: (i) age at entry; 

(ii) gender; (iii) year of cohort entry; (iv) HIV transmission category classified as 

heterosexual contact, men who have sex with men (MSM), IDU and other or 

unknown risk pattern; (v) HCV serological status classified as positive or negative 

antibodies; (vi) CD4 count at entry (measured over a period of six months from 

inclusion in the cohort); (vii) HIV viral load at entry (measured over a period of six 

months from inclusion in the cohort); (viii) changes in AIDS status during follow-up 

(Yes/No); (ix) cART initiation during follow-up (Yes/No); and (x) cohort – CoRIS-MD 

(patients included between 1997 and 2003) and CoRIS (patients included between 

2004 and 2008). 

Ascertainment and classification of deaths in the cohorts and in the general 

population 

Vital status in CoRIS-MD and CoRIS was reported by the study sites. For CoRIS-MD 

a cross-check with the National Death Index was performed, and for CoRIS, active 

surveillance for deaths is conducted at cohort level. Causes of death for all deceased 

subjects were obtained from the National Basic Death File (NBDF) provided by the 

National Statistics Institute in 2010 for the period 1997-2008. For 1997 and 1998, 

cause of death was coded according to the 9th revision of the International 

Classification of Diseases (ICD 9) and was converted to ICD 10 codes.  

Death rates in the general population for all causes and liver-related causes of death 

were downloaded in December 2010 from the NIS webpage (www.ine.es), stratified 

in 5-year age groups for men and women for deaths occurring between 1st January 

2004 and 31st December 2008. The causes of death were also coded according to 

ICD 10. 
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We used the same procedure to classify deaths in the numerators and denominators. 

For deaths that occurred in 1997 and 1998, we classified as liver-related mortality all 

causes that were provided in an aggregated form as ‘viral hepatitis’, ‘malignant 

neoplasm of the liver’, ‘cirrhosis’ and ‘other chronic diseases of the liver’. For 1999 to 

2008, we classified as liver-related mortality all causes of death with the following 

ICD-10 codes: (B15-B19) viral hepatitis, (C22) malignant neoplasm of the liver and 

(K70-K76) diseases of the liver. 

 

Statistical analyses 

We calculated mortality rates, overall and according to socio-demographic and 

clinical characteristics, as the number of deaths by 100 persons-year (py) of follow-

up. Individuals were followed up from study entry to death or the administrative 

censoring date (31/12/2003 in CoRIS-MD and 31/12/2008 in CoRIS) whichever arose 

first.  

We estimated SMRs by comparing all-cause mortality rates in our cohorts stratified 

by HCV co-infection status with all-cause mortality rates in the general population 

standardized by sex in 5-year age bands. To calculate death rates and SMR, AIDS 

and cART were treated as time-dependent variables. We also estimated SMRs for 

liver-related deaths compared to liver-related mortality in the general population. We 

assumed a constant death rate within each 5-year age stratum. SMRs were 

estimated as the ratio of the observed number of deaths divided by the expected 

number of deaths; the expected number of deaths was calculated by applying the 

mortality rates of the general population to the p-y distribution of the HIV cohort. 

Confidence intervals at 95% level were also calculated.  
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Excess mortality was calculated as the difference between observed deaths in our 

cohorts and expected deaths according to mortality in the general population, divided 

by the number of p-y of follow up. Confidence intervals at 95% level were also 

calculated using the exact Poisson method.  

All analyses were performed using STATA 11 (StataCorp LP, College Station TX, 

USA). 
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Results 

 

Overall, 5,914 subjects, 18,951 p-y of follow-up and 231 deaths, 24 (10.4%) of which 

were liver-related, were observed in our cohorts. Over three quarters (76.0%) were 

men, 71.6% were under 40 years, 31.3% were or had been IDUs, 32.4% were MSM, 

30.6% were heterosexuals, and 37.3% were co-infected with HCV (table 1). 

Information on baseline CD4 cell count was available for 5,229 subjects, and the 

median was 334 (IQR 150-540): 344 (IQR 152-547) for HCV-negative and 319 (IQR 

147-525) for HCV-positive individuals (p=0.02). Although all patients included in the 

cohorts have to be naïve for antiretroviral treatment at entry, 74.7% began cART 

anytime during the follow-up. 

 

Death rates, SMR and excess mortality rates for all-cause mortality in HCV-

negative and HCV-positive subjects 

 

All-cause mortality was 1.22 per 100 p-y (95% CI: 1.07-1.39): 0.61 per 100 p-y (95% 

CI: 0.47-0.78) in HCV-negative subjects and 1.96 per 100 p-y (95% CI: 1.68-2.28) in 

those who were HCV-positive. For both HCV-negative and HCV-positive subjects, 

death rates were higher in men, people over 40 years of age, IDUs, those with an 

AIDS diagnosis, baseline CD4 counts below 200 cells, HIV VL values over 100,000 

copies and those on cART (table 2).  

 

The SMR for all cause-mortality for all subjects was 5.6 (95% CI: 4.9-6.4). However, 

marked differences by HCV status were seen: the SMR was 2.4 (95% CI: 1.9-3.1) for 
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HCV-negative subjects and 11.5 (95% CI: 9.9-13.4) for those who were HCV-positive 

(table 2).  

 

Compared to the general population, higher SMRs were observed in both HCV-

negative and HCV-positive cohort members for men and women, people over and 

under 40 years of age, different transmission categories, with different baseline CD4 

cell counts and HIV VL, with or without cART, in both cohorts. Nearly all SMRs 

showed statistically significant increases except for those categories with a low 

number of observed deaths (table 2). As expected, SMRs were markedly higher in 

HCV-positive people than in HCV-negative ones. Figure 1 shows the SMRs observed 

in subjects according to HCV infection and AIDS diagnosis. Having HCV co-infection 

and AIDS yielded a SMR of 20.8 (16.5-26.1) and having AIDS and being HCV-

negative had a SMR of 4.8 (3.5-6.7). 

  

The overall excess mortality rate for cohort members was 1.0 (95% CI: 0.8-1.1) per 

100 p-y: 0.35 (95% CI: 0.26-0.49) in HCV-negative subjects and 1.79 (95% CI: 1.53-

2.10) in HCV-positive ones. Excess mortality for HCV-negative subjects was of 

similar magnitude in men and women, and was higher in people over 40 years of 

age, in IDUs, in people with a previous AIDS diagnosis, in individuals with CD4 cell 

counts below 200 cells, in those with over 100,000 copies of HIV VL and in those on 

cART. The excess mortality rate was also higher in CoRIS-MD than in CoRIS. 

Excess mortality rates for HCV-positive subjects were higher in men, in people over 

40 years of age, in IDUs, in people with an AIDS diagnosis, in individuals with CD4 

cell counts below 200 cells, in those with over 100,000 copies of HIV VL and in those 
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on cART. Moreover, the excess mortality rate was higher in CoRIS than in CoRIS-

MD (table 2).   

 

Death rates, SMR and excess mortality rates for liver-related deaths 

 

There were 24 liver-related deaths during 18,951 p-y of follow-up, leading to a 

mortality rate of 0.13 per 100 p-y (95% CI: 0.08-0.19), which was 0.03 per 100 p-y 

(95% CI: 0.01-0.09) in HCV-negative subjects compared to 0.24 (95% CI: 0.16-0.38) 

in HCV-positive ones (table 3). Similar liver-related mortality rates were seen in men 

and women. Liver-related mortality was higher in people over 40 years of age, in 

IDUs and heterosexuals, in people with an AIDS diagnosis, in subjects with CD4 cell 

counts below 200, in those with over 100,000 copies HIV VL and in those on cART.  

 

The SMR for liver-related mortality for all subjects was 9.4 (95% CI: 6.3-13-9). 

However, marked differences by HCV status were seen: the SMR for HCV-negative 

subjects was 1.8 (95% CI: 0.6-5.7) versus 22.4 (95% CI: 14.6-34.3) for those who 

were HCV-positive (table 2). The SMRs for liver-related mortality were higher in 

women, in people under 40 years of age, in IDUs and heterosexuals compared to 

MSM, in those on cART and for CoRIS-MD.  

 

Excess liver-mortality rates were 0.11 per 100 p-y (95% CI: 0.07-0.17): 0.01 per 100 

p-y (95% CI 0.00-0.07) for HCV-negative subjects and 0.23 per 100 p-y (95% CI 

0.15-0.36) for HCV-positive ones (table 3).   
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Discussion 

 

The all-cause mortality in HIV-positive subjects in the Cohorts of the Spanish AIDS 

Research Network of Excellence between 1997 and 2008 is nearly six times higher 

than that of the general population of the same age and sex. However, remarkable 

differences are seen according to HCV co-infection status: mortality in HCV-negative 

subjects is two and a half times higher than in the general population while death 

rates in HCV-positive individuals are eleven times higher. Liver-related mortality in 

HIV-positive subjects in CoRIS is nearly ten times higher than in the general 

population of the same age and sex, and again, notable differences by HCV co-

infection status are seen. While non-significant increases in liver-related mortality are 

seen in HCV-negative people, liver-related mortality is twenty-two times higher in 

HCV-infected subjects compared to the general population of the same age and sex.  

 

As previously reported, HIV-infected populations have higher mortality rates than the 

general population of the same age and sex. Our data are consistent with these 

findings, but they also highlight the remarkable excess mortality seen in subjects with 

HCV co-infection [3, 17, 26, 27]. We observe that the all-cause mortality in HIV-

positive HCV-negative subjects who were AIDS-free was 1.4 times higher than the 

general population´s and increased to 20.8 times higher in HCV-positive subjects 

who had an AIDS defining condition.  

 

Despite the sustained reduction of HCV serial prevalence from 1997 onwards in our 

cohort of HIV-positive subjects, overall HCV prevalence was 37.3%, similar to figures 

reported by EuroSIDA for Southern European countries [17]. HIV and HCV are well 
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established causes for death from all causes [17, 22, 28, 29]. In addition to this, 

people infected with HIV and/or with HCV have been reported to have higher rates of 

drug, alcohol and tobacco use than the general population [26, 30, 31]. Data from a 

subset of CoRIS members shows that 42% of the men and 54% of the women 

reported current smoking [32] whereas these proportions were 31% and 21% for the 

general population between 16 and 64 years old according to the National Health 

Survey [33]. Therefore, it is likely that higher smoking rates are responsible for part of 

the excess mortality observed in our population. Regarding alcohol use, preliminary 

data in our cohort show that 75% of the men and 44% of the women had drunk 

alcohol in the preceding 12 months [32]]. This is slightly lower than the figures for the 

general population, 80% and 57% [33], which may be due to sick people drinking 

less alcohol than those in the general population. A recently published study on the 

cardiovascular risk in the patients from our cohort has shown a prevalence of 

smoking of 47% as well as that of other comorbidities, such as diabetes and 

hypertension, 3% and 9%, respectively [34]. 

 

The SMR for all-cause mortality were higher for people less than 40 years old, and 

this was observed in both persons who were co-infected with HCV and those not co-

infected. As mortality rates in the general population rise, mortality in our cohort 

increasingly resembles that of the general population. As expected, excess mortality 

rates increased with age, highlighting the value of using both relative and absolute 

measures to estimate excess mortality.  

 

Regarding liver-related mortality, we observed an important difference between men 

and women. In women, liver-related SMR was 38 times higher than for women of the 
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general population of the same age. These differences may be explained by the 

relative low liver-related death in women from the general population [35], together 

with the special characteristics of the HIV-positive women; a higher prevalence of 

comorbidities (29.5% of women in this study were current or former injecting drug 

users and 40.2% were coinfected with HCV) and their lower socio-economic level 

[36]. 

 

As far as we know, only one previous study has estimated SMRs in HIV-positive 

populations by HCV infection status [6]. Lewden et al found that all-cause mortality in 

HIV-positive subjects co-infected with HCV was 14 times higher than in the general 

population, whereas the SMR for those not co-infected was 4.4. Our results are 

similar, although slightly lower for the HCV-negative population. Various studies have 

estimated the SMR for all-cause mortality in cohorts of HIV-infected subjects and 

have found that their mortality rates are 3 to 14 times higher than in the general 

population [3-5, 7]. In interpreting these findings, the composition of the cohort, the 

background HCV prevalence and the mortality rates of the general population have 

to be taken into account. Lower SMRs have been reported in large international 

cohorts made up of heterogeneous populations, whereas higher SMRs are derived 

from smaller cohorts with larger proportions of injecting drug users [3, 4]. Regarding 

excess mortality, our rate of 1.0 per 100 p-y, is slightly higher than the 0.6 per 100 p-

y for 2004-2006 reported by the CASCADE Collaboration [8]; overall HCV prevalence 

in that study was lower than ours, and it was composed exclusively of seroconverters 

with longer periods of disease-free follow-up. Our data are consistent with previous 

publications reporting important reductions in mortality in the cART era in settings, 

such as Spain, where access to cART is universal [6, 37].  
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Treatment for HCV infection in co-infected individuals has been more recent in our 

setting [38]. In a short survey of 24 European countries, Salmon et al showed that 

this treatment has been prescribed to only 10% of the subjects who need it [39]. 

Nowadays this treatment is widely recommended since successful treatment of 

chronic hepatitis C, besides preventing the development of end-stage liver disease, 

may also reduce the risk of subsequent liver toxicity during antiretroviral therapy in 

HIV/HCV-co-infected patients [40].  

 

There are some study limitations that merit discussion. We are aware that variables 

other than age and sex may account for the higher mortality rates found in our 

cohort, such as current use of injecting drugs. Unfortunately, this information was not 

available, but adjustment for this factor would probably have resulted in lower SMRs. 

Nevertheless, the SMRs for transmission categories other than IDUs also showed an 

excess mortality. Similarly, information on socio-economic status and alcohol and 

tobacco use is missing from both numerators and denominators, which means the 

SMRs found in this study may be an overestimation. Approximately 15% of subjects 

with HCV infection will clear the infection spontaneously, but this can only be 

detected by PCR, which was available for only a minority of our patients [41]. 

Therefore, the assumption that these HCV antibody-positive but PCR-negative 

people are HCV-positive underestimates the magnitude of the association. We are 

aware that additional data on chronic hepatitis C and HCV treatment data would be 

very important but those data were not uniformly collected during all the study period 

and only were available for few patients. 
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Deaths were coded in the same way for both the numerators and denominators, 

based on information provided by the National Basic Death File using ICD-9 and 

ICD-10 coding algorithms. This is an important asset of this study as the majority of 

previous studies have coded deaths in cohort members using algorithms different 

from those used for the denominators. Concordance between different death coding 

algorithms has been insufficiently studied [23]. With respect to persons excluded 

from the analysis, we believe that they do not introduce important biases. In the first 

place, if we perform a sensitivity analysis considering all unknowns as positive, the 

SMRs are similar to the results obtained. And second, by eliminating those with less 

than 6 months of follow-up, we are losing subjects who die shortly after cohort entry. 

Since persons included in the cohort are new cases in hospitals, these early deaths 

during follow-up would be persons dying from AIDS who have been diagnosed very 

late, and these represent only a small percentage of the cohort. Finally, the 

association between HCV infection and liver-related death could be overestimated if 

the physician who certified the cause of death knew the HCV status of the subject; 

those with positive HCV serology would be more likely assigned a liver-related death 

[42]. While this bias may, indeed, account for some of observed association, it has to 

be highlighted that we obtained the cause of death for all cohort members from the 

National Basic Death File and that it is unlikely that all doctors certifying deaths had 

the information on the HCV status of the subject. 

 

To conclude, we have shown an excess of all-cause and liver-related mortality in 

HIV-positive people compared to the general population in the last decade, despite 

improvements in the management of both HIV and HCV infections. Co-infection with 

HCV seems to play a very important role in all-cause and liver-related excess 
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mortality. Rapid changes in the epidemiology of HCV co-infection and major 

advances in the treatment of these infections are likely to shape future patterns of 

excess mortality in the coming years.  
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Appendix 1: Centers and investigators involved in CoRIS  
 

Executive committee: Juan Berenguer, Julia del Amo, Federico García, Félix Gutiérrez, Pablo Labarga, 

Santiago Moreno y María Ángeles Muñoz.  

Fieldwork, data management and analysis: Ana Maria Caro Murillo, Paz Sobrino Vegas, Santiago Pérez-Cachafeiro, 

Victoria Hernando Sebastián, Belén Alejos Ferreras, Débora Álvarez del Arco, Susana Monge Corella, Inma Jarrín Vera. 

Committee for coding cause of death: Victoria Hernando Sebastián, Paz Sobrino Vegas, Carmen Burriel, Roberto 

Muga, Félix Gutiérrez, Santiago Moreno, Julia del Amo.  

BioBanco: M Ángeles Muñoz-Fernández, Isabel García-Merino, Coral Gómez Rico, Jorge Gallego de la Fuente y 

Almudena García Torre. 

 

Participating centers:  

Hospital General Universitario de Alicante   (Alicante): Joaquín Portilla Sogorb, Esperanza Merino de Lucas, Sergio Reus 

Bañuls, Vicente Boix Martínez, Livia Giner Oncina, Carmen Gadea Pastor, Irene Portilla Tamarit, Patricia Arcaina Toledo. 

Hospital Universitario de Canarias   (Santa Cruz de Tenerife): Juan Luis Gómez Sirvent, Patricia Rodríguez Fortúnez,  

María Remedios Alemán Valls, María del Mar Alonso Socas, Ana María López Lirola, María Inmaculada Hernández 

Hernández, Felicitas Díaz-Flores.  

Hospital Carlos III   (Madrid): Vicente Soriano, Pablo Labarga, Pablo Barreiro, Carol Castañares, Pablo Rivas, Andrés 

Ruiz, Francisco Blanco, Pilar García, Mercedes de Diego.  

Hospital Universitario Central de Asturias   (Oviedo): Victor Asensi, Eulalia Valle, José Antonio Cartón 

Hospital Clinic   (Barcelona): José M. Miró, María López-Dieguez, Christian Manzardo, Laura Zamora, Iñaki Pérez, Mª 

Teresa García, Carmen Ligero, José Luis Blanco, Felipe García-Alcaide, Esteban Martínez, Josep Mallolas, José M. 

Gatell 

Hospital Doce de Octubre   (Madrid): Rafael Rubio, Federico Pulido, Silvana Fiorante, Jara Llenas, Violeta Rodríguez, 

Mariano Matarranz.  

Hospital Donostia   (San Sebastián): José Antonio Iribarren, Julio Arrizabalaga, María José Aramburu, Xabier Camino, 

Francisco Rodríguez-Arrondo, Miguel Ángel von Wichmann, Lidia Pascual Tomé, Miguel Ángel Goenaga, Mª Jesús 

Bustinduy, Harkaitz Azkune Galparsoro 

Hospital General Universitario de Elche   (Elche): Félix Gutiérrez, Mar Masiá, José Manuel Ramos, Sergio Padilla, Andrés 

Navarro, Fernando Montolio, Yolanda Peral, Catalina Robledano García 

Hospital Germans Trías i Pujol   (Badalona): Bonaventura Clotet, Cristina Tural, Lidia Ruiz, Cristina Miranda, Roberto 

Muga, Jordi Tor, Arantza Sanvisens 
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Hospital General Universitario Gregorio Marañón   (Madrid): Juan Berenguer, Juan Carlos López Bernaldo de Quirós, 

Pilar Miralles, Jaime Cosín Ochaíta, Matilde Sánchez Conde, Isabel Gutiérrez Cuellar, Margarita Ramírez Schacke, Belén 

Padilla Ortega, Paloma Gijón Vidaurreta. 

Hospital Universitari de Tarragona Joan XXIII, IISPV, Universitat Rovira i Virgili    (Tarragona):  

Francesc Vidal, Joaquín Peraire, Consuelo Viladés, Sergio Veloso,  Montserrat Vargas, Miguel López-Dupla, Montserrat 

Olona, Joan-Josep Sirvent, Alba Aguilar, Antoni Soriano. 

Hospital Universitario La Fe   (Valencia): José López Aldeguer, Marino Blanes Juliá, José Lacruz Rodrigo, Miguel 

Salavert, Marta Montero, Eva Calabuig, Sandra Cuéllar. 

Hospital Universitário La Paz   (Madrid): Juan González García, Ignacio Bernardino de la Serna, José María Peña 

Sánchez de Rivera, Marta Mora Rillo, José Ramón Arribas López, María Luisa Montes Ramírez, José Francisco Pascual 

Pareja, Blanca Arribas, Juan Miguel Castro, Fco Javier Zamora Vargas, Ignacio Pérez Valero. 

Hospital de la Princesa   (Madrid): Ignacio de los Santos, Jesús Sanz Sanz, Johana Rodríguez, Ana Salas Aparicio, 

Cristina Sarriá Cepeda.  

Hospital San Pedro-CIBIR   (Logroño): José Antonio Oteo, José Ramón Blanco, Valvanera Ibarra, Luis Metola, Mercedes 

Sanz, Laura Pérez-Martínez 

Hospital San Pedro II   (Logroño): Javier Pinilla Moraza 

Hospital Universitario Mutua de Terrassa   (Terrassa): David Dalmau, Angels Jaén Manzanera, Mireia Cairó Llobell, 

Daniel Irigoyen Puig, Laura Ibáñez,  Queralt Jordano Montañez, Mariona Xercavins Valls, Javier Martinez-Lacasa, Pablo 

Velli, Roser Font.   

Hospital de Navarra   (Pamplona): Julio Sola Boneta, Javier Uriz, Jesús Castiello, Jesús Reparaz, María Jesús Arraiza, 

Carmen Irigoyen, David Mozas,  

Hospital Parc Taulí   (Sabadell): Ferrán Segura, María José Amengual, Eva Penelo, Gemma Navarro, Montserrat Sala, 

Manuel Cervantes, Valentín Pineda. 

Hospital Ramón y Cajal   (Madrid): Santiago Moreno, José Luis Casado, Fernando Dronda, Ana Moreno, María Jesús 

Pérez Elías, Dolores López, Carolina Gutiérrez, Beatriz Hernández, María Pumares, Paloma Martí. 

Hospital Reina Sofía   (Murcia): Alfredo Cano Sánchez, Enrique Bernal Morell, Ángeles Muñoz Pérez 

Hospital San Cecilio   (Granada): Federico García García, José Hernández Quero, Alejandro Peña Monje, Leopoldo 

Muñoz Medina, Jorge Parra Ruiz.  

Centro Sanitario Sandoval   (Madrid): Jorge Del Romero Guerrero, Carmen Rodríguez Martín, Teresa Puerta López, Juan 

Carlos Carrió Montiel, Paloma Raposo, Mar Vera. 

Hospital Universitario Santiago de Compostela   (Santiago de Compostela): Antonio Antela, Arturo Prieto, Elena Losada 

Hospital Son Dureta   (Palma de Mallorca): Melchor Riera, Javier Murillas, Maria Peñaranda, Maria Leyes, Mª Angels 

Ribas, Antoni Campins, Concepcion Villalonga. 
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Hospital Universitario de Valme   (Sevilla): Juan Antonio Pineda, Eva Recio Sánchez, Fernando Lozano de León, Juan 

Macías, José del Valle, Jesús Gómez-Mateos, Rosario Mata. 

Hospital Virgen de la Victoria   (Málaga): Jesús Santos González, Manuel Márquez Solero, Isabel Viciana Ramos, Rosario 

Palacios Muñoz 

Hospital Universitario Virgen del Rocío   (Sevilla): Pompeyo Viciana, Manuel Leal, Luis Fernando López-Cortés, 

Mónica Trastoy. 
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Figure 1.- SMR according to HCV status and AIDS diagnosis in HIV-positive subjects 
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Figure 1 
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Table 1.- Baseline socio demographics and clinical characteristics globally and by 

HCV status  

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total HIV+/HCV- HIV+/HCV+  
n % n % n % 

Total  5,914 100 3,710 100 2,204 100 
Gender 

Male 
Female  

4,492 
1,422 

76.0 
24.0 

2,859 
851 

77.1 
22.9 

1,633 
571 

74.1 
25.9 

Age category at entry  
<40 

>=40 
4,236 
1,678 

71.6 
28.4 

2,549 
1,161 

68.7 
31.3 

1,687 
517 

76.5 
23.5 

Transmission category 
IDU 

MSM 
Heterosexual 

Others/unknown 

1,851 
1,919 
1,812 
332 

31.3 
32.4 
30.6 
5.6 

134 
1,824 
1,517 
235 

3.6 
49.2 
40.9 
6.3 

1,717 
95 
295 
97 

77.9 
4.3 
13.4 
4.4 

AIDS 
No 

AIDS before entry 
AIDS during follow-up  

4,483 
769 
662 

75.8 
13.0 
11.2 

2,931 
462 
317 

79.0 
12.5 
8.5 

1,552 
307 
345 

70.4 
13.9 
15.7 

CD4 at entry 
<200 

200-349 
>=350 

Unknown 

1,648 
1,074 
2,507 
685 

27.9 
18.2 
42.4 
11.6 

1,075 
689 

1,714 
232 

29.0 
18.6 
46.2 
6.2 

573 
385 
793 
453 

26.0 
17.5 
36.0 
20.5 

Median (IQR) 334 (150-540) 344 (152-547) 319 (147-525) 
Viral Load at entry 

<20,000 
20,000-100,000 

>=100,000 
Unknown 

1,955 
1,464 
1,459 
1,036 

33.1 
24.8 
24.7 
17.5 

1,256 
1,061 
1,083 
310 

33.8 
28.6 
29.2 
8.4 

699 
403 
376 
726 

31.7 
18.3 
17.1 
32.9 

Antiretroviral treatment during follow-up 
No 

Yes 
1499 
4415 

25.3 
74.6 

990 
2720 

26.7 
73.3 

509 
1695 

23.1 
76.9 

Cohort 
CoRIS (2004-2008) 

CoRIS-MD (1997-2003) 
3,461 
2,453 

58.5 
41.5 

2,745 
965 

74.0 
26.0 

716 
1,488 

32.5 
67.5 
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Table 2.- Death rates per 100 p-y and standardized mortality ratios (SMRs) for all 

deaths according to HCV status 

 
 

HIV-positive HCV-negative HIV-positive HCV-positive 

 p-y Deaths Death-rate 
(95% CI)* 

SMR (95% 
CI) 

Excess 
mortality 
rate (95% 

CI)** 
p-y Deaths Death-rate 

(95% CI)* 
SMR (95% 

CI) 

Excess 
mortality 
rate (95% 

CI)** 
Total 10379 63 0.61 

(0.47-0.78) 
2.4 

(1.9-3.1) 
0.35 

(0.26-0.49) 
8571 168 1.96 

(1.68-2.28) 
11.5 

(9.9-13.4) 
1.79 

(1.53-2.10) 
Gender 

Male 
 

Female 

7778 
 

2601 

51 
 

12 

0.66 
(0.50-0.86) 

0.46 
(0.26-0.81) 

2.2 
(1.6-2.8) 

4.5 
(2.5-7.8) 

0.35 
(0.24-0.51) 

0.36 
(0.19-0.68) 

6295 
 

2276 

137 
 

31 

2.18 
(1.84-2.57) 

1.36 
(0.96-1.94) 

10.6 
(8.9-12.5) 

18.8 
(13.2-26.7) 

1.97 
(1.65-2.34) 

1.29 
(0.90-1.85) 

Age category 
<40 

 
>=40 

6473 
 

3906 

18 
 

45 

0.28 
(0.17-0.44) 

1.15 
(0.86-1.54) 

3.1 
(1.9-4.9) 

2.2 
(1.6-2.9) 

0.19 
(0.11-0.33) 

0.63 
(0.42-0.93) 

5975 
 

2596 

95 
 

73 

1.59 
(1.30-1.94) 

2.81 
(2.23-3.53) 

12.8 
(10.5-15.7) 

10.2 
(8.1-12.8) 

1.47 
(1.19-1.81) 

2.53 
(2.00-3.23) 

Transmission category 
IDU 

 
Homosexual 

 
Heterosexual 

 
Others/unknown 

421 
 

4807 
 

4454 
 

697 

6 
 

26 
 

27 
 

4 

1.43 
(0.64-3.18) 

0.54 
(0.37-0.79) 

0.61 
(0.42-0.88) 

0.57 
(0.22-1.53) 

6.7 
(3.0-14.9) 

2.4 
(1.7-3.6) 

2.2 
(1.5-3.2) 

1.5 
(0.6-4.1) 

1.21 
(0.51-2.89) 

0.32 
(0.19-0.53) 

0.33 
(0.20-0.55) 

0.20 
(0.04-1.05) 

6918 
 

294 
 

979 
 

380 

148 
 

4 
 

15 
 

1 

2.14 
(1.82-2.51) 

1.36 
(0.51-3.62) 

1.53 
(0.92-2.54) 

0.26 
(0.04-1.87) 

12.8 
(11.0-15.2) 

6.1 
(2.3-16.1) 

8.6 
(5.1-14.2) 

1.3 
(0.2-9.1) 

1.97 
(1.67-2.33) 

1.14 
(0.39-3.32) 

1.35 
(0.78-2.32) 

0.06 
(0.00-3.79) 

AIDS 
No 

 
Yes 

8409 
 

1670 

27 
 

36 

0.32 
(0.22-0.47) 

1.83 
(1.32-2.53) 

1.4 
(0.9-2.1) 

4.8 
(3.5-6.7) 

0.10 
(0.05-0.19) 

1.45 
(1.00-2.09) 

6659 
 

1913 

94 
 

74 

1.41 
(1.15-1.73) 

3.87 
(3.08-4.86) 

8.5 
(6.9-10.4) 

20.8 
(16.5-26.1) 

1.25 
(1.00-1.54) 

3.68 
(2.92-4.65) 

CD4 at entry 
<200 

 
200-349 

 
>=350 

 
Unknown 

2937 
 

1780 
 

4607 
 

1054 

35 
 

6 
 

14 
 

8 

1.19 
(0.86-1.66) 

0.34 
(0.15-0.75) 

0.30 
(0.18-0.51) 

0.76 
(0.38-1.52) 

3.5 
(2.5-4.9) 

1.4 
(0.6-3.1) 

1.7 
(1.0-2.8) 

2.2 
(1.1-4.4) 

0.85 
(0.57-1.26) 

0.09 
(0.02-0.43) 

0.12 
(0.05-0.28) 

0.41 
(0.16-1.06) 

1782 
 

1320 
 

2961 
 

2508 

64 
 

22 
 

38 
 

44 

3.59 
(2.81-459) 

1.67 
(1.10-2.53) 

1.28 
(0.93-1.76) 

1.75 
(1.30-2.36) 

17.9 
(14.0-22.9) 

9.8 
(6.5-15.0) 

7.9 
(5.8-10.9) 

10.9 
(8.2-14.7) 

3.39 
(2.64-4.36) 

1.49 
(0.96-2.33) 

1.12 
(0.79-1.57) 

1.59 
(1.17-2.17) 

Viral load at entry 
<20,000 

 
20,000-100,000 

 
>=100,000 

 
Unknown 

3226 
 

2711 
 

2948 
 

1494 

13 
 

16 
 

23 
 

11 

0.40 
(0.23-0.69) 

0.59 
(0.36-0.96) 

0.78 
(0.52-1.17) 

0.74 
(0.41-1.33) 

2.0 
(1.1-3.3) 

2.7 
(1.6-4.3) 

2.7 
(1.8-4.0) 

2.3 
(1.3-4.1) 

0.19 
(0.09-0.42) 

0.37 
(0.19-0.69) 

0.49 
(0.29-0.82) 

0.41 
(0.19-0.91) 

2216 
 

1203 
 

1089 
 

4063 

33 
 

29 
 

37 
 

69 

1.49 
(1.06-2.09) 

2.41 
(1.67-3.47) 

3.40 
(2.46-4.69) 

1.69 
(1.34-2.15) 

8.4 
(5.9-11.8) 

14.2 
(9.8-20.4) 

16.5 
(11.9-22.8) 

10.8 
(8.5-13.7) 

1.31 
(0.91-1.89) 

2.24 
(1.54-3.27) 

3.19 
(2.29-4.45) 

1.54 
(1.20-1.97) 

Antiretroviral treatment  
No 

 
Yes 

3540 
 

6839 

12 
 

51 

0.34 
(0.19-0.60) 

0.75  
(0.57-0.98) 

1.9 
(1.1-3.4) 

2.5 
(1.9-3.3) 

0.17 
(0.07-0.38) 

0.45 
(0.32-0.64) 

3399 
 

5172 

47 
 

121 

1.38 
(1.04-1.84) 

2.34 
(1.96-2.79) 

8.6 
(6.5-11.5) 

13.2 
(11.1-15.8) 

1.27 
(0.90-1.73) 

2.16 
(1.80-2.60) 

Cohort           
CoRIS 

(2004-2008) 
CoRIS-MD 

(1997-2003) 

6784 
 

3595 

32 
 

31 

0.47 
(0.33-0.67) 

0.86 
(0.61-1.23) 

2.1 
(1.5-3.0) 

2.8 
(1.9-3.9) 

0.25 
(0.16-0.41) 

0.55 
(0.35-0.85) 

1851 
 

6720 

42 
 

126 

2.27 
(1.68-3.07) 

1.87 
(1.57-2.23) 

10.9 
(8.0-14.7) 

11.7 
(9.9-13.9) 

2.06 
(1.50-2.83) 

1.72 
(1.43-2.06) 

*Death rates per 100 person-years  
** Excess mortality rates per 100 person-years 
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Table 3.- Death rates per 100 p-y, standardized mortality ratios (SMRs) and excess 

mortality rates for liver-related deaths 

 
  Liver-related deaths 
 p-y Deaths Death-rate (95% CI) SMR (95% CI) Excess mortality 

rate (95% CI) 
Total  18951 24 0.13  (0.08-0.19) 9.4  (6.3-13.9) 0.11  (0.07-0.17) 
Gender 

Male 
Female  

14073 
4878 

17 
7 

0.12  (0.08-0.19) 
0.14  (0.07-0.30) 

7.1  (4.4-11.5) 
37.9  (18.1-79.6) 

0.10  (0.06-0.17) 
0.14  (0.06-0.29) 

Age category 
<40 

>=40 
12449 
6502 

10 
14 

0.08  (0.04-0.15) 
0.21  (0.13-0.36) 

17.9  (9.6-33.3) 
7.0  (4.1-11.8) 

0.07  (0.04-0.14) 
0.18  (0.10-0.32) 

Transmission category 
IDU 

MSM 
Heterosexual 

Others/unknown 

7339 
5101 
5434 
1077 

14 
2 
7 
1 

0.19  (0.11-0.32) 
0.04  (0.01-0.16) 
0.13  (0.06-0.27) 
0.09  (0.01-0.66) 

17.9  (10.6-30.3) 
2.7  (0.7-10.7) 
8.5  (4.1-17.9) 
4.6  (0.6-32.3) 

0.18  (0.10-0.31) 
0.02  (0.00-0.14) 
0.11  (0.05-0.25) 
0.07  (0.01-0.67) 

AIDS 
No 

Yes 
15068 
3882 

14 
10 

0.09  (0.06-0.16) 
0.26  (0.14-0.48) 

7.6  (4.5-12.9) 
13.7  (7.4-25.5) 

0.08  (0.05-0.14) 
0.24  (0.12-0.45) 

CD4 at entry 
<200 

200-349 
>=350 

Unknown 

4719 
3100 
7569 
3562 

10 
5 
5 
4 

0.21  (0.11-0.39) 
0.16  (0.07-0.39) 
0.07  (0.03-0.16) 
0.11  (0.04-0.30) 

20.8  (5.8-20.1) 
11.6  (4.8-27.8) 
6.2  (2.6-14.9) 
9.8  (3.7-26.2) 

0.19  (0.10-0.37) 
0.15  (0.06-0.37) 
0.06  (0.02-0.14) 
0.10  (0.04-0.28) 

Viral load at entry 
<20,000 

20,000-100,000 
>=100,000 

Unknown 

5442 
3914 
4038 
5557 

3 
3 

11 
7 

0.06  (0.02-0.17) 
0.08  (0.02-0.24) 
0.27  (0.15-0.49) 
0.13  (0.06-0.26) 

4.3  (1.4-13.5) 
5.7  (1.8-17.6) 

15.1  (8.3-27.2) 
11.2  (5.4-23.6) 

0.04  (0.01-0.15) 
0.06  (0.02-0.22) 
0.25  (0.14-0.47) 
0.11  (0.05-0.25) 

Antiretroviral treatment 
No  

Yes  
4690 

12011 
1 

23 
0.01 (0.00-0.10) 
0.19 (0.13-0.29) 

1.5 (0.2-10.6) 
12.1 (8.0-18.2) 

0.005 (0.00-0.14) 
0.17 (0.11-0.27) 

Cohort 
CoRIS  

  (2004-2008) 
CoRIS-MD  

  (1997-2003) 

8635 
 

10316 

6 
 

18 

0.07  (0.03-0.16) 
 

0.17  (0.11-0.28) 

4.7  (2.1-10.6) 
 

13.8  (8.7-21.9) 

0.05  (0.02-0.14) 
 

0.16  (0.10-0.26) 

HCV test      
Negative 
Positive 

10379 
8571 

3 
21 

0.03  (0.01-0.09) 
0.24  (0.16-0.38) 

1.8  (0.6-5.7) 
22.4  (14.6-34.3) 

0.01  (0.00-0.07) 
0.23  (0.15-0.36) 

*Death rates per 100 person-years  
** Excess mortality rates per 100 person-years 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


