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Background

• Qualifying causes of death for HIV-infected patients is 
a complex procedure (diverse reasons for death, 
incomplete data on circumstances)

• The CoDe project aims to standardise the data 
collection on causes of death on developed CRFs

• There is no standard approach for observational 
studies on how to evaluate causes of death when 
information about the circumstances of death is 
missing 
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Aim

• To explore and compare different methods for 
evaluating the cause of death as AIDS related (ARD) 
or non-AIDS related (non-ARD)

• To develop computerized algorithms estimating the 
cause of death based on patients’ AIDS event history

• To apply the algorithms in all EuroSIDA fatal cases 
(use for further analysis)
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Flow chart for computerized algorithms
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• 2783 fatal cases occurred in the EuroSIDA cohort 
between May 1994 and August 2008 

• 540 EuroSIDA fatal cases had CoDe CRF available 

• In 52 (9.6%) cases cause of death was unknown; 
488 deaths were included in this analysis

• All 488 fatal cases occurred after year 2000 (83.6% 
after year 2004)

• 212 (43.4%) of these patients were never diagnosed 
with AIDS defining event  before death

Results 



EuroSIDA

Results 
Agreements between different evaluations

EuroSIDA

Central classification

114 (23.4)20 (4.1)94 (19.3)ARD

Kappa (95% CI)TotalNon-ARDARD

488 (100)360 (73.8)128 (26.2)

0.70
(0.60-0.80)374 (76.6)340 (69.6)34 (7.0)Non-ARD



EuroSIDA

Results 
Agreements between different evaluations

Upper Q + 17

Algorithm 1

EuroSIDA

Central classification

114 (23.4)20 (4.1)94 (19.3)ARD

Kappa (95% CI)TotalNon-ARDARD

488 (100)360 (73.8)128 (26.2)

0.70
(0.60-0.80)

370 (75.8)327 (67.0)43 (8.8)Non-ARD

118 (24.2)33 (6.8)85 (17.4)ARD 0.59 
(0.50-0.67)

374 (76.6)340 (69.6)34 (7.0)Non-ARD



EuroSIDA

Results 
Agreements between different evaluations

Median + 17

Algorithm 2

Upper Q + 17

Algorithm 1

EuroSIDA

Central classification

114 (23.4)20 (4.1)94 (19.3)ARD

Kappa (95% CI)TotalNon-ARDARD

488 (100)360 (73.8)128 (26.2)

0.70
(0.60-0.80)

396 (81.1)333 (68.2)63 (12.9)Non-ARD

92 (18.9)27 (5.5)65 (13.3)ARD 0.48
(0.38-0.58)

370 (75.8)327 (67.0)43 (8.8)Non-ARD

118 (24.2)33 (6.8)85 (17.4)ARD 0.59 
(0.50-0.67)

374 (76.6)340 (69.6)34 (7.0)Non-ARD



EuroSIDA

Results 
Agreements between different evaluations

Median + 12

Algorithm 3

Median + 17

Algorithm 2

Upper Q + 17

Algorithm 1

EuroSIDA

Central classification

114 (23.4)20 (4.1)94 (19.3)ARD

Kappa (95% CI)TotalNon-ARDARD

488 (100)360 (73.8)128 (26.2)

0.70
(0.60-0.80)

400 (82.0)335 (68.7)65 (13.3)Non-ARD

88 (18.0)25 (5.1)63 (12.9)ARD 0.47
(0.38-0.56)

396 (81.1)333 (68.2)63 (12.9)Non-ARD

92 (18.9)27 (5.5)65 (13.3)ARD 0.48
(0.38-0.58)

370 (75.8)327 (67.0)43 (8.8)Non-ARD

118 (24.2)33 (6.8)85 (17.4)ARD 0.59 
(0.50-0.67)

374 (76.6)340 (69.6)34 (7.0)Non-ARD



EuroSIDA

Results 
Agreements between different evaluations

Upper Q + 12

Algorithm 4

Median + 12

Algorithm 3

Median + 17

Algorithm 2

Upper Q + 17

Algorithm 1

EuroSIDA

Central classification

114 (23.4)20 (4.1)94 (19.3)ARD

Kappa (95% CI)TotalNon-ARDARD

488 (100)360 (73.8)128 (26.2)

0.70
(0.60-0.80)

374 (76.6)329 (67.4)45 (9.2)Non-ARD

114 (23.4)31 (6.4)83 (17.0)ARD 0.58
(0.50-0.67)

400 (82.0)335 (68.7)65 (13.3)Non-ARD

88 (18.0)25 (5.1)63 (12.9)ARD 0.47
(0.38-0.56)

396 (81.1)333 (68.2)63 (12.9)Non-ARD

92 (18.9)27 (5.5)65 (13.3)ARD 0.48
(0.38-0.58)

370 (75.8)327 (67.0)43 (8.8)Non-ARD

118 (24.2)33 (6.8)85 (17.4)ARD 0.59 
(0.50-0.67)

374 (76.6)340 (69.6)34 (7.0)Non-ARD



EuroSIDA

Results 
Agreements between different evaluations

Upper Q + 12

Algorithm 4

Median + 12

Algorithm 3

Median + 17

Algorithm 2

Upper Q + 17

Algorithm 1

EuroSIDA

Central classification
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488 (100)360 (73.8)128 (26.2)

0.70
(0.60-0.80)
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114 (23.4)31 (6.4)83 (17.0)ARD 0.58
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Kappa agreements interpretation by Landis JR:
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3-step algorithm for assigning deaths as 
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Conclusions

• The computerized algorithms may serve as a useful tool in 
estimating cause of death for events with missing 
information

• Central and local classification should take priority serving 
as a gold standard 

• The 3-step algorithm allows to analyse all deaths including 
those with unknown cause

• Proposed 3-step algorithm will be further validated in an 
independent cohort
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Perspectives

• Investigating causes of death in HIV patients is crucial 
for understanding patterns of mortality in this 
population

• This should start with differentiating AIDS from non-
AIDS related deaths

• Analysing further non-AIDS related deaths would help 
in understanding the risk and benefit of antiretroviral 
treatment
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