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	Abstract:
	Analyses of the 2006/7 ART-CC dataset suggested that there was substantial between-cohort heterogeneity in rates of AIDS and death. This heterogeneity was only partially explained by prognostics factors. If real, such heterogeneity may indicate that there are important differences in patient outcomes between regions and settings represented in ART-CC cohorts. Heterogeneity also complicates the construction and interpretation of prognostic models. However heterogeneity may also result from methodological differences between cohorts: in particular incomplete ascertainment of AIDS and death, and informative censoring. The updated ART-CC dataset will have increased power to investigate between-cohort heterogeneity and will contain additional variables that might contribute to understanding reasons for heterogeneity. We will describe between-cohort heterogeneity and investigate potential explanations.

	
	

	Outline:
	1. Background

In the 2006/7 ART-CC dataset there was considerable between-cohort heterogeneity in rates of AIDS and death, even after controlling for baseline patient characteristics (CD4 count, viral load, age, sex, year of starting ART), and even after exclusion of patients with prior AIDS-defining conditions and IDU. Rates of AIDS-defining events varied from 8 (95% CI 4-18) to 65 (49-87) per 1000 person years. Estimated mortality rates in different ranged from 2 (0-8) to 24 (13-43) per 1000 person years.

If real, such heterogeneity may indicate that there are important differences in patient outcomes between regions and settings represented in ART-CC cohorts. Heterogeneity also complicates the construction and interpretation of prognostic models. However heterogeneity may also result from methodological differences between cohorts: in particular incomplete ascertainment of AIDS and death, and informative censoring.

Preliminary analyses of the 2006/7 ART-CC dataset examined whether individual patient characteristics could explain between-cohort heterogeneity in clinical outcomes. Using the updated (2009) dataset, this work can now be extended in several ways. Firstly, we have collected better data on ethnicity and/or country of origin, which may be useful as a proxy for socio-economic status. Secondly, we have data on other potentially prognostic variables such as ALT and AST which might act as proxies for lifestyle factors such as alcoholism. Thirdly we can take into account characteristics of the cohort or country that might affect outcomes, for example, proportion non-white, proportion unemployed, characteristics of follow up including method of ascertainment of death and AIDS-defining events, type of healthcare provision, health care spending, GDP, background mortality. Fourthly, more cohorts now participate in ART-CC.

2.1. Objectives:

To describe between cohort heterogeneity in rates of AIDS and death

To assess the contribution of each cohort to heterogeneity

To investigate reasons for heterogeneity

2.2. Hypotheses:

Outcome rates vary by region (US, Canada, Europe).

Outcome rates vary by socio-economic status.

Heterogeneity in mortality rates is partially explained by between-cohort differences in method and completeness of death ascertainment.

Heterogeneity of mortality rates is partially explained by differing mortality rates in the background populations.

Heterogeneity of AIDS rates is partially explained by differences in recording practices, loss to follow-up and methods of patient retention.
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	3. Study design
   3.1 Eligibility criteria
All patients who have not had an AIDS defining condition before starting ART

   3.2 Key variables and definitions
Prognostic variables at the time of starting ART (CD4 count, viral load, age, sex, year of starting ART) as listed above, follow up of AIDS and deaths.

Information on ascertainment of deaths and method of chasing those lost to follow up from the cohort questionnaire. We may also collect extra socio-economic information from the cohorts at the cohort level, e.g. proportion of patients unemployed, proportion non-white. Country level data on background mortality will be obtained from routine data sources.

   3.3 Outcomes

Rates of AIDS and mortality rate by cohort and overall. Heterogeneity statistics (overall and omitting one cohort at a time).

   3.4 Statistical methods
Kaplan-Meier estimates of survival by cohort will be plotted for AIDS and for death to show heterogeneity in crude rates. We will examine residual between-cohort heterogeneity using parametric survival models that adjust for baseline factors such as age, sex, CD4 count, VL, year of starting ART. These variables will be centered so that the baseline hazard is at the mean value of the variables included in the model. The largest cohort (FHDH) will be the comparator.  Follow up will be restricted to first 2 years after starting ART. We will examine the baseline hazard in each of n cohorts by using a forest plot using the Stata command metan. Heterogeneity will be measured by the between-cohort heterogeneity variance (2. The contribution of single cohorts to heterogeneity will be assessed by estimating (2 using all cohorts except one, rotating the omitted cohort and plotting the resulting heterogeneity statistics. 

The main analyses will be restricted to patients whose assumed route of transmission is not via IDU. Separate, exploratory analyses will be conducted for patients whose assumed route of transmission is via IDU

We will investigate reasons for heterogeneity both graphically (plotting rates versus hypothesized explanatory variables) and statistically (using meta-regression and in hierarchical models). Reasons for heterogeneity: at different levels (individual patient, cohort, country, region will be considered). At the individual level we will include additional prognostic variables in models to see if heterogeneity is reduced or explained (for example haemoglobin, Hepatatis C, AST/ALT, ethnicity, drug type and/or regimen). In additional models we will include 6-month measurements of CD4 and VL to see if poor response to therapy is associated with heterogeneity of outcomes after 6 months. Similarly we will include a proxy for poor adherence by including an indicator variable capturing information on regimen change and treatment interruption by 6 months.


	
	Cohort characteristics will include geographical location, follow up methods, proportion of patients lost to follow up, cost of ART to patient and type of health service provision. At the country level indicators of GDP, national health spending indicators and background mortality (obtained from www.mortality.org) will be considered. 

In sensitivity analyses we will fit models that censor at shorter follow up (6 months and 1 year) and will determine the effect of administrative censoring by including only patients who started ART at least 2 years prior to cohort-specific database close dates. We will also consider if the inclusion of non-ART-naïve patients might have affected results by repeating the analysis excluding patients with HIV-1 RNA <1000 copies/mL at start of ART.

The focus of these analyses will be on heterogeneity in rates of AIDS and death. However we will also investigate whether there is evidence of between-cohort heterogeneity in the effects of the most important prognostic variables (eg CD4 count) on rates of AIDS and death.

   3.5 Sample size considerations

We will consider grouping cohorts in countries for some parts of the analysis if individual cohorts have too few events/deaths. 

   3.6 Ethical considerations NA
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