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Figure 1BACKGROUND

With the availability of combinations antiretroviral therapy 
(cART), the causes of deaths in HIV-infected patients have 
evolved. A substantial proportion of deaths in HIV-infected 
persons are due to liver failure. We aimed to assess the 
predictors of liver-related deaths (LRD).

METHODS
D:A:D is a prospective observational study of 23,441 HIV-1 
infected patients from 11 cohorts in Europe, Australia and the 
United States. Information on deaths occurring between the 
initiation of D:A:D in 2000 and February 2004 was collected; 
causes of death were coded centrally. Relative rates (RR) of 
factors associated with LRD were estimated using Poisson 
regression.

RESULTS
A total of 1248 (5.3%) patients died (incidence:1.6 deaths/100 
person-years). 

The leading causes of death were AIDS (31%), liver-related 
(15%), cardiovascular disease (9%), and non-AIDS related 
malignancies (9%). 
The  rates of death from all causes and LRD remained stable 
over time (Figure 1). 

Clinical reports showed that 76% of LRD were associated with 
viral hepatitis (66% HCV, 17% HBV), 9% occurred in the 
context of hepatocellular carcinoma, and alcohol abuse was 
reported in 14% of cases.

The univariable association of risk factors with LRD is 
illustrated in Figures 2-5. Univariable analyses showed no 
significant relationship between cumulative exposure to cART
of up to 7 years and liver-related death (RR 1.00 [0.93-1.07] 
per year of exposure, p=0.93).
After adjusting for other factors (multivariable results shown 
in Figure 6), the predictors of LRD were: 

Age (1.3 [1.2-1.4] per 5 years older). 
HIV transmission group (2.0 [1.2-3.4] for intravenous drug 
use versus homosexual infection), 
CD4 cell count (adjusted RR per halving of the latest CD4 
count : 1.23 [95% CI: 1.17-1.29], p<0.0001)     
HCV infection ( 6.7 [3.9-11.2])
HBV antigenemia ( 3.7 [2.4-5.9])

The associations were unchanged after excluding 9 patients 
in whom an AIDS-defining illness was a contributing cause of 
death.

CONCLUSIONS
Death from liver disease  was the most frequent non-
AIDS-related cause of death in the D:A:D study. Rates of 
LRD were stable over calendar time. Risks for LRD 
included age, transmission group, HCV and HBV 
infection. Furthermore, we found a strong association 
between immuno-deficiency (CD4 cell count) and 
increased risk of liver-related deaths that was 
independent of other factors including hepatitis. 
In univariable analyses, there was no association 
between duration of cART exposure and the risk of LRD. 
However, because the CD4 count-raising effect of cART
(which we would expect could reduce risk of LRD) might 
be masking a detrimental effect of cART, future analyses 
will focus on the association between years of exposure 
to cART and risk of LRD after adjusting for latest CD4 
count.
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