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BACKGROUND
Despite the pronounced benefit from use of cART adverse effects that could limit the
overall long term treatment benefit remain possible.

It is recognised that HIV itself is associated with an increased risk of a range of conditions
beyond AIDS itself.

Despite this complication, investigating changes in the rate of death from non-AIDS causes
with increased cART exposure may provide further insight into whether there are
cumulative toxicities of cART.
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RESULTS

Trends in cause-specificmortality during follow-up time:

• The crude IR declined from <1997 to ≥2002 for all cause (from 170.6 to 15.8 per 1000 PYFU,
p<.0001), AIDS (118.3 to 4.4 per 1000 PYFU ) and non-AIDS related deaths (52.2 to 11.4 per
1000 PYFU)

• The crude IR showed a decline over calendar time, but after adjustment (including
adjusting for time updated CD4 count and HIV RNA viral load) figure 1 shows that there is a
trend towards an increased rate over the three calendar periods, for some specific causes
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Baseline characteristics
Table 1

All patients (N, %) 15444 100%

Gender (N,%) Male 11512 74.5%

Ethnic origin (N, %) White 13559 89.2%

HIV exposure group (N, %) Homosexual 6071 39.3%

IDU 3834 24.8%

Heterosexual 4393 28.4%

Prior AIDS diagnosis (N,%) 4365 28.3%

Started cART (N,%) 10519 68.1%

Enrolled into EuroSIDA (N,%) <1997 4188 27.1%

1997-2002 4939 32.0%

The adjusted incidence rate ratios of death stratified 
by year of starting cART and time on cART

Figure 4

Figure 2

The adjusted incidence rate ratios for specific 
causes of death by calendar time

Figure 1

cumulative toxicities of cART.

METHODS

• Patients were followed from enrolment into EuroSIDA until last follow-up visit or death.
• Non-AIDS related deaths were classified into: non-AIDS related infections (NARI), liver

related (LRD) (hepatitis, non-hepatitis liver failure and liver cancer), non-AIDS defining
malignancies (NADM), cardiovascular disease (CVD), violent (including an accident or
violence, suicide, euthanasia, substance abuse or overdose), other (causes associated
with < 20 deaths) or unknown (deaths with insufficient information to determine its
cause)

• Incidence rates (IR) of death were calculated per 1000 person-years of follow-up (PYFU)
in 3 calendar periods <1997, 1997-2001(reference), ≥2002 and by time of exposure to
cART: <2, 2-4 (reference), 4-6, >6 years. The effect of date of starting cART on the
association between exposure to cART (grouped as <2, 2-4 and >4) and risk of death was
also investigated

• Any time when the patient was off cART was not counted as exposure time. cART was
defined as receiving ≥3 antiretrovirals after 1/1/1996

• Poisson regression models were fitted for each cause of death separately, adjusting for
factors significant (p<0.01) in univariate analysis. Variables investigated were age*,

trend towards an increased rate over the three calendar periods, for some specific causes
of non-AIDS related death (Figure 1)

Cause-specificmortality in patients exposed to cART:

• Among 11982 patients on cART, 1283 died within 68990 PYFU. During this time 407 AIDS-
related deaths and 876 non-AIDS related deaths were observed.

• The crude IR for both all-cause and AIDS related mortality decreased with time of exposure
to cART, but this was not seen for non-AIDS related deaths (Figure 2)

• The risk of non-AIDS related death was lower in the first two years from starting cART as
compared with 2-4 years on cART (adjusted incidence rate ratio (IRR) = 0.64 [0.52-0.80]).
This trend with respect to specific causes of death remained significant for LRD (0.45
[0.30-0.67]), CVD (0.55 [0.33-0.93]), other (0.57 [0.33-0.99]) and unknown (0.65 [0.43-
0.98]), but not for NARI, NADM or violent death

• There was no significant change in the risk of cause-specific death between 2-4 years of
exposure and any longer exposure time for any of the specific causes of death (Figure 3)

Starting cART in different time periods:

≥2002 6317 40.9%

Age (median, IQR) 36 31-44

CD4 count (media, IQR) 307 160-462

Viral load (median, IQR) 2.70 1.70-4.23

Baseline was defined as date of enrolment into EuroSIDA; 349 patients had a missing CD4 count at 
enrolment and 5459 patients had a missing viral load

EuroSIDA study group
The crude incidence rate of all cause, AIDS and 

non-AIDS death by  time on cART

Figure 2
factors significant (p<0.01) in univariate analysis. Variables investigated were age*,
gender, ethnic origin, HIV transmission group, region of Europe, smoking status*,
diabetes*, hypertension*, hepatitis B and C status*, CD4 count*, viral load*, any
previous AIDS defining illnesses (*time updated). Year of follow-up was not included in
the multivariate model as it was highly correlated with time on cART

RESULTS

BASELINE CHARACTERISTICS
• The baseline characteristics of the 15444 patients included in the analysis are shown in
table 1

• During 87972 PYFU, 2744 patients died. Of the deaths, 1426 (52%) were non-AIDS
related with the distribution: NARI 18%, LRD 18%, NADM 10%, CVD 11%, violent 11%,
other 11% and unknown 22%

• For patients initiating cART prior to 1997, and to a lesser extent between 1997-2002, the
risk of non-AIDS related death was significantly lower in the first two years after cART
initiation compared to 2-4 years on cART (Figure 4)

• This relationship was not seen in patients starting ART in more recent years (Figure 4)

CONCLUSIONS

• In cART-experienced patients who started treatment after 2002, there was no change in risk
of non-AIDS related death with increasing cART exposure after accounting for the latest CD4
count, viral load and other factors. In those starting cART earlier than 2002, there was a
lower risk of non-AIDS related death in the first two years after starting cART, but there was
again no change in risk thereafter
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EuroSIDA study group
The multi-centre study group of EuroSIDA (national coordinators in parenthesis)

Argentina: (M Losso), C Elias, Hospital JM Ramos Mejia, Buenos Aires. Austria: (N Vetter), Pulmologisches Zentrum der Stadt Wien, Vienna; R Zangerle, Medical University 
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Salpétière, Paris; J-P Viard, Hôpital Necker-Enfants Malades, Paris; P-M Girard, Hospital Saint-Antoine, Paris; JM Livrozet, Hôpital EdouardHerriot, 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 LáslóHospital, Budapest. Ireland: (F Mulcahy), St. James's Hospital, Dublin. Israel: (I Yust), D Turner, M Burke, Ichilov Hospital, Tel Aviv; S Pollack, G Hassoun, 
RambamMedical Center, Haifa; S Maayan, Hadassah University Hospital, Jerusalem. Italy: (A Chiesi), Istituto Superiore di Sanità, Rome; R Esposito, I Mazeu, C Mussini, Università
Modena, Modena; C Arici, Ospedale Riuniti, Bergamo; R Pristera, OspedaleGenerale Regionale, Bolzano; F Mazzotta, A Gabbuti, OspedaleS 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, F Iacomi, P 
Narciso, C Vlassi, M Zaccarelli, IstitutoNazionale Malattie Infettive LazzaroSpallanzani, Rome; A Lazzarin, R Finazzi, Ospedale San Raffaele, Milan; M Galli, A Ridolfo, Osp. L. 
Sacco, Milan; A d’ArminioMonforte, Istituto Di Clinica Malattie Infettive e Tropicale, Milan. Latvia: (B Rozentale), I Zeltina, Infectology Centre of Latvia, Riga. Lithuania: (S 
Chaplinskas), LithuanianAIDS Centre, Vilnius. Luxembourg: (R Hemmer), T Staub, Centre Hospitalier, Luxembourg. Netherlands: (P Reiss), AcademischMedisch 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), E Valadas, 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 
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