
BACKGROUND
While absolute death rates have decreased markedly in the era of 
combination antiretroviral therapy, the proportion of death from non-AIDS
causes has increased. However, lack of standardisation in the coding of 
causes of death in HIV-infected individuals has made comparisons over 
time and between different populations difficult.

Use of death certificates is not always a reliable source, and the ICD9/10
coding system is sometimes inadequate for the separation of AIDS- and 
non-AIDS related causes. 

As shown (in figure 1), data from the D:A:D study published at CROI 2005
suggest that not only causes of death conventionally regarded as HIV
related (i.e. death from AIDS), but also other causes of death (including 
death from liver failure and non-AIDS malignancies), are strongly related to 
CD4 count. 

Hence, a panel with representation of scientific boards of several large
cohort studies and ongoing randomized clinical trials developed the CoDe 
project throughout 2004.

The CoDe project is a standardised system for the classification and coding 
of death in studies of individuals with HIV-infection, based on (i) a detailed
data collection of information on the causes of death and contributing
factors, and (ii) a centralised coding process.

OBJECTIVES
To describe and evaluate the pilot of CoDe using a standardised approach 
to classify causes of death.

METHODS
For the pilot study of CoDe, the Coordinating Centre agreed with twelve
HIV-cohorts that they would complete data on the CoDe CRF for the five
most recent deaths reported by their cohort (for a total of 60 cases of death 
being included in the pilot). The dates of death were from February 1st 
2003 until July 24th 2004. The principles for the data collection and review 
process in CoDe are depicted in the flow chart (in figure 2). 

HIV clinicians, primarily the site-investigators, completed the CoDe pilot
CRFs in order to ensure a detailed, clinical collection of causes of death and
contributing factors. Data in the CRF included: demographics, HIV-markers, 
ART, co-morbid conditions and risk factors, a narrative detailing the 
sequence of events leading to death, method and certainty of diagnoses, 
and post-mortem reports where available.

The CoDe CRF was then sent to the Coordinating Centre where it was 
computerized and checked for completeness (figure 2, brown), and each
case of death was finally reviewed by 2 independent HIV experts (figure 2, 
grey). In the pilot, six pairs of reviewers were asked to review ten cases
each. 
In the centralized review process, the following is achieved:

A coding of the immediate, contributing and underlying cause(s) of 
death, according to the three-step classification system (as shown in 
figure 3 & 4). 

An assessment and coding of whether the death was related to
immunodeficiency using the algorithm shown (in figure 5). 

In the 1st Independent Reviewer Round, pairs of HIV experts independently 
review pilot CRFs by coding the diseases and conditions as immediate,
contributing and underlying cause of death and classifying the 
immunodeficiency-relatedness of death. 

Uniform guidelines are used to handle discrepancies by having a 2nd
Consensus Review Round and possibly even a final 3rd Specialist Panel
Round to ensure that all cases are coded and classified.

RESULTS
All sixty CoDe pilot CRFs were received at the Coordinating Centre. 

In the 1st Independent Reviewer Round, agreement was reached on 
78.5% in terms of the underlying causes of death and 78.5% in terms 
of immunodeficiency-relatedness. In 15% of the cases one of the 
reviewer had not decided, whether the case was immunodeficiency 
related or not.

In the 2nd Consensus Review Round, following communication 
between reviewers, in situations in which they had initially disagreed, 
an eventual 100% agreement on the underlying cause of death and 
90% on immunodeficiency relatedness was achieved. The lack of 
agreement for the latter 10% represented a non-response in one case 
and a one step discrepancy in five cases between adjacent categories, 
(see figure 5).

The underlying causes of death were: AIDS (40%), chronic viral hepatitis 
(16.5%), cardiovascular disease (10%), active substance abuse (8.5%),
suicide/depression (8.5%), non-AIDS/non-hepatitis malignancy (6.5%), 
non-AIDS-infection (5%), accident/violent death (1.5%), and unknown 
causes (3.5%). The few causes with disagreement were mainly due to shift 
between contributing and underlying cause of death, and were easily 
resolved within the consensus round.

CONCLUSION
Uniform data collection forms were successfully utilized to obtain 
detailed information on the deaths from the site clinicians.

Providing specific guidelines enabled expert reviewers to arrive at
consensus regarding underlying cause of death and whether it was 
related to immunosuppression.

Following the experience and evaluation of the CoDe pilot, this 
method has been implemented widely in HIV cohorts, and will be 
subject to continuous evaluation. 
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