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Abstract
Background: Combination antirelrc produced significant changes in mortality of
infected persons. Our objective andardized mortality ratios and excess mortality
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Background In Barcelona and Navarre, HIV-positive subjects were

Mortality of HIV-infected persons in Western countries  found to have a higher mortality compared to the
has decreased significantly due to improvements in  general population [89] but no estimates are available
combined antiretroviral therapy (cART) [1,2]. Neverthe-  for the whole country. Unlike other cohorts, in this work
less it continues to be higher than in the general popu-  we have analyzed data of a cohort of persons with HIV
lation [3-5], even in HIV-infected patients with good  infection recruited during a period where highly effective
initial response to cART [6]. Global reduction in mor-  antiretroviral treatment is available and all patients are
tality has been achieved thanks to a decrease of AIDS-  nalve to treatment. But we believe that even though
related deaths which has led to a greater relevance of  these patients may be in a better starting point than
other causes of death in relation to co-morbidities, such  patients in other similar studies, the risk of mortality
as hepatitis C virus (HCV) and/or hepatitis B virus  compared with the general population is still higher.
(HBV) co-infections, drug abuse and cardiovascular Therefore, the objectives of this study were to calcu-
diseases [2,7]. late the overall mortality rates, standardized mortality

ratios (SMR), and excess mortality rates in the cohorts

of the Spanish AIDS Research Network (RIS) — CoRIS-

MD and CoRIS, comparing the overall mortality rates
*Rijrrjiplir:f:_l;rlL]L:_:_lztzir[rrzj;]ljj,agi—r:II:Ir:E‘r\1..|.Jm| de Epidemiologia, Institute observed in HIV' positive subjects in both cohorts with
de Salud Carlos I, Avda. Monforte de Lemos, Madrid 5 28029, Spain the mortality rates of the general population of similar
2CIBER de Epidemiclogia y Salud Publica (CIBERESP), Madrid, Spain age and sex.
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Methods

Patients

We analyzed data from the cohorts of HIV-infected
adults of the Spanish AIDS Research Network (RIS).
CoRIS-MD is a multicenter cohort including data from
1997 to 2003 from 9 hospitals of 7 Spanish Autonomous
regions assembled in 2003. CoRIS is a multicenter
cohort which recruits patients from 2004 onwards from
28 health-care centers and hospitals in 12 of the 17
Autonomous regions that compose Spain [10,11]. Both
cohorts recruit patients newly attended in any of the
participating sites. Ethics approval was obtained from
all hospitals Ethics’ Committees (see Appendix 1 all
hospitals participants) and every patient provides
written informed consent to participate in the cohorts.
For this analysis, we selected subjects who were naive to
cART at cohort entry, older than 20 years, had a follow
up of more than 6 months and had had at least one
diagnostic test for hepatitis C virus.

Variables

We considered the following variables: age at cohort
entry (20-29; 30-39; 40-49; > = 50); gender (male, fe-
male); year of cohort entry; HIV transmission category,
classified as injecting drugs users (IDUs), men who have
sex with men (MSM), heterosexual contact and others
or unknown risk category; AIDS before entry and
changes in AIDS status during follow-up; CD4 count at
entry (<200, 200-349, 2350); HIV viral load at entry
(<20000, 20000-100000, =100000); combined antiretro-
viral treatment (cART) initiation during follow-up;
HCV serological status classified as positive or negative
antibodies and vital status.

To calculate mortality rates, AIDS variable was classi-
fied as “Yes” when the person had AIDS before entering
the cohort, AIDS at cohort entry or AIDS during follow-
up and “No” when the person didn't develop AIDS at
any moment during the study.

Statistical analyses

Descriptive analysis of patients’ characteristics was
carried out using frequency distribution for categorical
variables and median (interquartile range -IQR) for
continuous variables.

Individuals were followed up from study entry to
death, last study contact or the administrative censoring
date (31/12/2003 in CoRIS-MD and 31/12/2010 in CoRIS)
whichever arose first. We calculated mortality rates, over-
all and according to socio-demographic and clinical char-
acteristics, as the number of deaths by 100 persons-year
(py) of follow-up with 95% confidence intervals (95% CI)
calculated using the exact Poisson method.

Standardized mortality ratios (SMR) were estimated for
all-cause mortality in CoRIS-MD and CoRIS, comparing
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with the overall mortality rates of the general population
standardized by sex and age. SMR were estimated as the
ratio of observed deaths to expected deaths, had our pa-
tients had the same distribution of mortality as the gen-
eral population. SMR were calculated through Poisson
models offsetting expected mortality rates, and adjusted
for gender, age, category of transmission and HCV test.
Mortality rates for general population, between 1997
and 2010, were obtained from the National Statistics
Institute (www.ine.es), stratified by sex and age at 5 year
intervals. A constant mortality rate within each 5 vear
stratum was assumed.

A sensitivity analysis was performed to assess a pos-
sible selection bias. The SMR was calculated for the first
12 months after cohort entry separately for all patients
together. This was to determinate whether it is necessary
to include a lag time to avoid an overestimation of SMR.

Excess Mortality Rates were calculated as the differ-
ence between observed and expected deaths according
to mortality in the general population, divided by the
number of persons-year (py) of follow-up. Confidence
intervals for Excess Mortality Rates were estimated using
Poisson’s exact method.

All statistical analyses were performed by using Stata
software (Version 11.0, College Station, Texas).

Results

Baseline characteristics of the study population

A total of 8,214 subjects were included in the study,
2,453 (29.9%) in CoRIS-MD and 5,761 (70.1%) in
CoRIS, adding up to 28,743 persons-year of follow up,
and 294 deaths.

Men represented 78.0% (n=6,412) of the sample, and
median age at the cohort entry was 35.0 years (interquar-
tile range 1QR: 30.2 — 41.0), 35.5 years (IQR: 30.2-41.7)
for men and 34.2 years (IQR: 29.1-40.1) for women.
Regarding transmission categories, the sample was
distributed between injecting drugs users (IDUs) or ex-
users, 25.0% (n=2,050), men who have sex with men
(MSM), 39.6% (n=3255), and heterosexuals, 30.7%
(n=2,524). A 20.4% of the subjects had a history of
an AIDS defining illness (ADI), although for 59.4%
(n=994) of them the ADI diagnosis was previous to
cohort entry. Median CD4 count at cohort entry was
350 cell/mm?® (IQR 170 — 552), and median viral load was
39,811 copies/ml {IQR 7,520 — 135,988 ('Table 1).

Among the 294 deceased subjects, 80.6% (n=237)
were men, and median age was 37.7 years (IQR 33.3 -
44.5). Some 60.2% (n=177) were IDU or ex-1DU,
51.0% (n=150) had an AIDS diagnosis and 67.4%
(n=198) were co-infected by HCV. Median CD4 count
at entry was 154 cell/mm? (IQR 66 — 390) and median
HIV wviral load was 78,200 copies/ml (IQR 17,335 —
230,000) (Table 1).



Hernando et al. BMC Infectious Diseases 2013, 13:382 Page 3 of 7
httpy//www.biomedcentral.com/1471-2334/13/382

Table 1 Socio demographics and clinical characteristics at cohort entry for total of analyzed subjects and deceased
subjects

Total Deaths
py n % n %

Tortal 28743 8214 100 204 100
Gender

fales 21,903 6412 780 237 8068

Fernales 6,840 1802 220 57 194
Age at cohort entry (years)

20 29 6,945 2064 251 34 116

30 39 13,778 3722 453 145 483

40 49 5584 1,705 131 71 241

> 50 2436 723 88 44 150

fMedian age (JOR) B00302 1.0 A77(335 445)
Caregory of transmission

IDUs 8515 2,050 25, 177 602

Sk 9,994 3255 395 41 140

Heterosexual 8,900 2524 307 67 22

Others/Unknown 1,325 385 47 9 30
AlDS

MNo 22255 6542 795 144 480

AlDS before entry 3,667 594 121 72 245

AIDS afrer entry 2821 678 83 78 265
CD4 count at entry (cel/mm?)

<200 7525 2217 270 141 480

200 349 5191 1567 19.1 39 133

>—350 12,366 3,744 456 64 218

Unknown 3,661 686 84 50 170

Median (JOR) 350 (170 552) 154 (66 390)
HIV viral load (copies/mi)

<20000 8,748 2,769 337 61 207

20000-100000 7141 2,202 268 65 221

>100.000 7,181 2,196 267 89 303

Unkrown 5673 1047 128 79 269

Median (JOR} 39810 (7520 135,988) 78,200 (17,335 230,000)
Cohorts

CoRIS (2004 2008) 18447 5,761 701 137 466

CoRIS-ME (1997 2003) 10,296 2453 299 157 534
HCV test

Megative 18332 5673 691 a6 326

Fositive 10417 2541 309 198 674
Antiretroviral treatment during follow-up

MNo 9,992 15948 237 63 214

Yes 18751 6,266 763 231 7868

1DUs Injecting Drugs Users, MSM Men have Sex with Men, HCV Hepatitis C virus.
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Mortality rates, standardized mortality ratios and excess
mortality rates

Figure 1 shows mortality rates for 100 persons-year (py)
of follow up, standardized mortality ratios and excess
mortality rates for 100 py in both RIS cohorts.

Overall mortality rate was 1.02 (95% CL 0.91-1.15) deaths
for 100 py of follow up, higher for men (1.08; 95% CL
0.95-1.23), for subjects over 50 years-old (1.81; 95% CL
1.34-2.42), for IDU (2.08; 95% CI: 1.79-241) compared to
both MSM (041; 95% CL 030-056) and heterosexuals
(0.75; 95% CI: 0.59-0.96) and for patients included in
CoRIS-MD (1.52; 95% CI: 1.30-1.78). For patients who had
an AIDS diagnosis, mortality rate was 2.06 (95% CIL: 2.21-
3.05), compared to 0.63 (95% CI: 0.54-0.74) for those who
were AIDS-free. For HCV co-infected patients mortality
rate rose up to 1.90 (95% CL: 1.65-2.19) in contrast with
0.52 (95% CI: 0.42-0.64) for those not co-infected.

Global mortality in both CoRIS cohorts was 6.8 (95% CI:
5.9-7.9) times higher than mortality of the general popula-
tion of same age and sex. As opposed to the crude mor-
tality rates, standardized mortality ratios were higher in
women (10.5; 95% Cl: 7.6-13.3) compared to men (5.6;
95% CI: 4.8-6.4). Still, a higher SMR was found for IDUs
(9.7; 95% CL: 7.4-12.0), persons with an AIDS diagnosis
(14.9; 95% CI: 12.0-17.9), persons co-infected with HCV
(9.2; 95% CI: 7.1-11.2) and those receiving antiretroviral
treatment (8.1; 95% Cl: 6.8-9.4).

In the sensitivity analysis, considering only the first
12 month of follow-up, SMR is lower than in the complete
analysis (4.0; 95% CI 24 -5.6).

Finally, regarding excess mortality rate, as an absolute
estimator, results are similar to those observed for crude
mortality rates (Figure 1).
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Discussion and conclusion

Our results show that all-cause mortality in CoRIS-MD
and CoRIS cohorts, between 1997 and 2010, is close to
seven times higher than that of the general population
of the same age and sex. Significant differences have
been found depending on the history of AIDS and HCV
co-infection.

A previously published study, carried out in similar
cohorts in Europe and North America, found a lower
global SMR, of 3.36 (95% CI: 3.16 — 3.56), but with a
notable heterogeneity between cohorts depending on
participant-specific characteristics, and being higher for
cohorts with a greater representation of IDUs [12]. For
example, Aldaz et al. found mortality of HIV-infected
persons in Navarre (Spain) to be 14 times higher than
mortality in general population; 63% of this cohort had
been infected through the use of injected drugs [8].

These differences could also be related to the higher
prevalence of HCV-co-infection as the standardized
mortality in HCV co-infected subjects in our study was
9.2 times higher than the general population’s. Similar
results were found by Lewden et al, where SMR for
HCV co-infected persons were 13.9 compared to 4.4
for the HCV negative subjects [4]. In a previous study
of CoRIS-MD and CoRIS cohorts, an important
increase of the risk of both all cause mortality and
liver-related mortality was observed for HIV patients
coinfected with HCV [13]. Berenguer et al. also found a
decrease in overall mortality in HIV patients in cART
era, but only in HCV negative subjects [14] and Chen
et al. in a meta-analysis found that the risk of mortality
was increased in HCV/HIV coinfected patients in
HAART era [15].
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Figure 1 Mortality rates per 100 person-years of follow-up, Standardized mortality ratio (SMRs) and excess mortality rates per 100
person-years of follow-up according to sociodemographic, epidemiological and clinical characteristics.
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In our study, we found a similar SMR for patients
recruited in CoRIS, from 2004 onwards, and those
recruited in CoRIS-MD, from 1997 to 2003, after adjust-
ment for gender, age, transmission category and HCV
infection. That is, the difference in the subject’s charac-
teristics along these years, the decrease in the represen-
tation of IDUs and the percentage of HCV co-infected
subjects [11,16,17] were corrected after adjustment.
Others studies observed a lower mortality in recent
vears with the improvement in antiretroviral therapies
[18-21], although when specific groups were analyzed,
for example: 1DUs, found that mortality risk remain
elevated [21].

We found non-statistically significant, lower mortality
rates in women compared to men. Eventhough the
women in our study showed a mortality ratio 10.5 times
higher than women of the same age from the general
population, and almost doubled the one from men in
the cohorts. This higher relative mortality in women
could be explained by the fact that women in the general
population have a higher life expectancy than men, and
specifically, mortality in the general population is very
low in women between ages 30 to 40, where we find
the majority of HIV-infected women [22]. The lower
excess mortality rate in women is consistent with the
higher proportion of HIV-infected men in the Spanish
epidemic, and in our cohorts [23].

A possible limitation in the calculation of SMR could
be using mortality rates in the general population to cal-
culate the expected deaths, because this population con-
tains HIV-related deaths. In our analysis, HIV-related
mortality represents a small proportion of all-cause mor-
tality in the general population of Spain, so therefore we
consider correct to use the general population mortality
rates to calculate the mortality rates in a non-HIV
infected population.

The sensitivity analysis shows that when we establish
as inclusion criteria to have at least 6 months of follow-
up, we are introducing a time window to avoid the
selection bias indirectly and overestimate SMRs.

To conclude, mortality in HIV-infected persons con-
tinues to be higher than that of the general population,
although it has decreased in recent years. For future
studies, we would highly recommend to consider, along
with global mortality, excess mortality rate for specific
causes of death, such as hepatic, non-aids related malig-
nancies or drug-related, especially among IDUs.

Appendix 1: Centers and investigators involved in
CoRIS

Executive committee: Juan Berenguer, Julia del Amo,
Federico Garcia, Félix Gutiérrez, Pablo Labarga, Santiago
Moreno y Marfa Angeles Mufoz.
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Fieldwork, data management and analysis: Paz
Sobrino Vegas, Victoria Hernando Sebastidn, Belén Alejos
Ferreras, Débora Alvarez del Arco, Susana Monge Corella,
Inma Jarrin Vera, Adela Castello.

BioBank: M Angeles Mufoz-Fernandez, Isabel Garcia-
Merino, Coral Gomez Rico, Jorge Gallego de la Fuente
and Almudena Garcia Torre.

Participating centres:

Hospital General Universitario de Alicante (Alicante):
Joaquin Portilla Sogorb, Esperanza Merino de Lucas,
Sergio Reus Banuls, Vicente Boix Martinez, Livia Giner
Oncina, Carmen Gadea Pastor, Irene Portilla Tamarit,
Patricia Arcaina Toledo.

Hospital Universitario de Canarias (Santa Cruz de
Tenerife}: Juan Luis Gémez Sirvent, Patricia Rodriguez
Fortinez, Maria Remedios Aleman Valls, Marfa del Mar
Alonso Socas, Ana Maria Lopez Lirola, Maria Inmaculada
Hernandez Herndndez, Felicitas Diaz-Flores.

Hospital Carlos 111 (Madrid): Vicente Soriano, Pablo
Labarga, Pablo Barreiro, Pablo Rivas, Francisco Blanco,
Luz Martin Carbonero, Eugenia Vispo, Carmen Solera.

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

Hospital Clinic (Barcelona): José M. Mird, Maria Lopez-
Dieguez, Christian Manzardo, Laura Zamora, Inaki Pérez,
M= Teresa Garefa, Carmen Ligero, José Luis Blanco, Felipe
Garcia-Alcaide, Esteban Martinez, Josep Mallolas, José M.
Gatell.

Hospital Doce de Octubre (Madrid): Rafael Rubio,
Federico Pulido, Silvana Fiorante, Jara Llenas, Violeta
Rodriguez, Mariano Matarranz.

Hospital Donostia (San  Sebastidn): José Antonio
Iribarren, Julio Arrizabalaga, Maria José Aramburu, Xabier
Camino, Francisco Rodriguez-Arrondo, Miguel Angel von
Wichmann, Lidia Pascual Tomé, Miguel Angel Goenaga,
M= Jesus Bustinduy, Harkaitz Azkune Galparsoro.

Hospital General Universitario de Elche (Elche): Félix
Gutiérrez, Mar Masid, Cristina Lopez Rodriguez, Sergio
Padilla, Andrés Navarro, Fernando Montolio, Catalina
Robledano Gareia, Joan Gregori Colomé.

Hospital Germans Trias i Pujol {Badalona): Bonaventura
Clotet, Cristina Tural, Lidia Ruiz, Cristina Miranda,
Roberto Muga, Jordi Tor, Arantza Sanvisens.

Hospital General Universitario Gregorio Maranon
(Madrid): Juan Berenguer, Juan Carlos Lopez Bernaldo
de Quirds, Pilar Miralles, Jaime Cosin Ochaita, Isabel
Gutiérrez Cuellar, Margarita Ramirez Schacke, Belén
Padilla Ortega, Paloma Gijon Vidaurreta, Ana Carrero
Gras, Teresa Aldamiz-Echevarria Lois y Francisco
Tejerina Picado.

Hospital Universitari de Tarragona Joan XXIII, ISPV,
Universitat Rovira i Virgili {Tarragona): Francesc Vidal,
Joaquin Peraire, Consuelo Viladés, Sergio Veloso,
Montserrat Vargas, Miguel Lopez-Dupla, Montserrat
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Olona, Alba Aguilar, Joan Josep Sirvent, Veronica Alba,
Olga Calavia.

Hospital Universitario La Fe (Valencia): José¢ Lopez
Aldeguer, Marino Blanes Julid, José Lacruz Rodrigo, Miguel
Salavert, Marta Montero, Eva Calabuig, Sandra Cuéllar.

Hospital Universitario La Paz (Madrid): Juan Gonzdlez
Garcia, lgnacio Bernardino de la Serna, José Ramon
Arribas Lopez, Maria Luisa Montes Ramirez, Jose M:®
Pena, Blanca Arribas, Juan Miguel Castro, Fco Javier
Zamora Vargas, lgnacio Pérez Valero, Miriam Estébanez,
Silvia Garcia Bujalance, Marta Diaz.

Hospital de la Princesa (Madrid): Ignacio de los
Santos, Jesus Sanz Sanz, Ana Salas Aparicio, Cristina
Sarrid Cepeda.

Hospital San Pedro-CIBIR (Logrofio): Jos¢ Antonio
Oteo, José Ramon Blanco, Valvanera Ibarra, Luis Metola,
Mercedes Sanz, Laura Pérez-Martinez.

Hospital San Pedro 11 (Logrofo): Javier Pinilla Moraza.

Hospital Universitario Mutua de Terrassa (Terrassa):
David Dalmau, Angels Jaén Manzanera, Mireia Caird
Llobell, Daniel Irigoyen Puig, Laura Ibanez, Queralt
Jordano Montanez, Mariona Xercavins Valls, Javier
Martinez-Lacasa, Pablo Velli, Roser Font.

Hospital de Navarra (Pamplona): Maria Rivero, Marina
Itziar Casado, Jorge Alberto Diaz Gonzdlez, Javier Uriz,
Jests Reparaz, Carmen Irigoyen, Maria Jests Arraiza.

Hospital Parc Tauli (Sabadell): Ferrdn Segura, Marfa José
Amengual, Eva Penelo, Gemma Navarro, Montserrat Sala,
Manuel Cervantes, Valentin Pineda.

Hospital Ramén y Cajal (Madrid): Santiago Moreno,
José Luis Casado, Fernando Dronda, Ana Moreno, Maria
Jesus Pérez Elias, Dolores Lopez, Carolina Gutiérrez,
Beatriz Herndndez, Maria Pumares, Paloma Marti.

Hospital Reina Sofia (Murcia): Alfredo Cano Sanchez,
Enrique Bernal Morell, Angeles Muioz Pérez.

Hospital San Cecilio (Granada): Federico Garcia
Garcia, José Herndndez Quero, Alejandro Pena Monje,
Leopoldo Munoz Medina, Jorge Parra Ruiz.

Centro Sanitario Sandoval (Madrid): Jorge Del Romero
Guerrero, Carmen Rodriguez Martin, Teresa Puerta Lopez,
Juan Carlos Carrio Montiel, Cristina Gonzdlez, Mar Vera.

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

Hospital Son Espases (Palma de Mallorca): Melchor
Riera, Javier Murillas, Maria Pefaranda, Maria Leyes, M*
Angels Ribas, Antoni Campins, Concepcion Villalonga,
Carmen Vidal.

Hospital Universitario de Valme (Sevilla): Juan Antonio
Pineda, Eva Recio Sinchez, Fernando Lozano de Leodn,
Juan Macias, José del Valle, Jestis Gomez-Mateos.

Hospital Virgen de la Victoria (Malaga): Jests Santos
Gonzdlez, Manuel Miarquez Solero, Isabel Viciana
Ramos, Rosario Palacios Munoz.
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Hospital Universitario Virgen del Rocio (Sevilla):
Pompeyo Viciana, Manuel Leal, Luis Fernando Lopez-
Cortés, Monica Trastoy.
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