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	Required variables:
	Those contained in the ART-CC prognostic model (CD4, Viral Load, Age, IDU, AIDS-Defining Illnesses) and HCV status
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	Circulation of concept sheet: target—Jan 12, 2008

Circulation of early draft paper: target—Jan 12, 2009

Circulation of mature draft paper: target—March 1, 2009

Submission to target journal: target—May 1, 2009


Abstract:

Objective:  We seek to conduct a conclusive analysis of intravenous drug use history (IDU) and Hepatitis C infection (HCV) to determine whether the association between IDU and mortality reported by ART-CC is explained by differential rates of HCV. We conducted a parallel analysis of IDU as collected in the HOMER and VACS cohort studies to see if our hypothesis is supported in this restricted ART-CC sample. The unadjusted HR for IDU was substantial in both cohorts and was not diminished after adjustment for age, CD4, HIV RNA, and AIDS defining diagnoses. However, when HCV was added to the model IDU was no longer positively associated with mortality in either cohort. An apparent “protective” adjusted association between IDU and mortality observed in HOMER appeared to be explained by higher mortality rates among those with HCV without IDU (HR for HCV+IDU- in HOMER 4.95, 95% CI 3.65-6.71).  The HR in HOMER for IDU without HCV was wide (HR 0.85, 95% CI 0.37-1.94). Our hypothesis is thus supported in preliminary analyses. We now propose to provide a definitive answer to this question in analyses of all ART-CC cohorts with sufficiently complete data on Hepatitis C status.

Outline:

1. Background:  ART-CC has demonstrated a poorer survival rate among those with a history of IDU after adjustment for conventional markers of HIV disease severity as well as age
 ADDIN REFMGR.CITE 
(1-4)
.  In the discussion of this finding, it was suggested that this might reflect poorer adherence by those with an IDU history. We suspect that it instead reflects substantially higher rates of HCV infection.  Since HCV infection may have an even stronger effect on mortality and the course of HCV is strongly affected by HIV infection, we think it is important to determine whether or not HCV infection “explains” higher mortality rates among those with an IDU history.  We also point out that HCV infection can be determined with greater certainty than can IDU since it is largely dependent upon patient self report and the prevalence of HCV among those with IDU varies substantially among cohorts.  Thus, HCV might prove a more reliable risk factor for mortality.

We used baseline data in VACS (2399 subjects and 344 deaths) and HOMER (2398 subjects and 491 deaths) to conduct preliminary analyses.  Cox modeling was used in VACS and Weibull in HOMER. IDU was common (VACS 31.4%; HOMER 34.4%) as was HCV infection (VACS 47.2%; HOMER 46.6%). The two more commonly occurred together than apart: of 27.4% VACS and 31.2% of HOMER had both. In contrast, 20.0% of VACS and 15.5% of HOMER samples had HCV without IDU. IDU without HCV was less common:  4.0% of VACS and 3.3% of HOMER.

	
	
	IDU
	HCV

	Model
	Cohort
	HR
	95% CI
	HR
	95% CI

	Unadjusted

	
	VACS
	1.54
	1.27
	1.86
	
	
	

	
	Homer
	1.47
	1.12
	1.82
	
	
	

	Adjusted for age, CD4, HIV RNA, AIDS Diagnoses

	
	VACS
	1.44
	1.15
	2.80
	
	
	

	
	Homer
	1.55
	1.23
	1.95
	
	
	

	Adjusted for age, CD4, HIV RNA, AIDS Diagnoses and HCV

	
	VACS
	1.19
	0.92
	1.54
	1.43
	1.12
	1.84

	
	Homer
	0.59
	0.45
	0.76
	4.77
	3.56
	6.39


The unadjusted HR for IDU was substantial in both cohorts and was not diminished after adjustment for age, CD4, HIV RNA, and AIDS defining diagnoses. However, when HCV is added to the model IDU is no longer positively associated with mortality in either cohort.  An apparent “protective” adjusted association between IDU and mortality observed in HOMER appeared to be explained by higher mortality rates among those with HCV without IDU (HR for HCV+IDU- in HOMER 4.95, 95% CI 3.65-6.71).  The HR in HOMER for IDU without HCV was wide (HR 0.85, 95% CI 0.37-1.94).

Our hypothesis is thus supported in preliminary analyses. We now propose to provide a definitive answer to this question in analyses of all ART-CC cohorts with sufficiently complete data on Hepatitis C status.
2. Objectives and hypotheses:  We propose to conduct combined analyses of this question among ART-CC cohorts willing to participate who have all the required variables.  Our hypothesis is that, after adjustment for HCV infection, IDU will no longer have an independent association with mortality.

3. Study design

   3.1 Eligibility criteria:  ART-CC cohort participant with required data, in particular complete or near-complete records of hepatitis C status. Cohorts with near-complete data within specified time periods will be included.

   3.2 Key variables and definitions
            ART-CC prognostic variables using standard definitions

           HCV infection:  preferably determined by blood test
           (qualitative or quantitative) but will accept diagnostic codes

   3.3 Outcomes: Hazard ratios for the associations of IDU and hepatitis C with mortality, before and after adjusting for each other and for other prognostic factors.

   3.4 Statistical methods:  We will use Cox and Weibull regression models to estimate hazard ratios for rates of mortality up to three years after starting ART, adjusted for prognostic factors. Models will be checked for violations of the proportional hazards assumption. 

   3.5 Sample size considerations:  We will be easily powered for this analysis.  The issue is really more one of diversity of association by cohort and that would be the focus of the paper.  If our hypothesis is supported in this analysis, we would expect to see that the variation in performance of the ART-CC model among cohorts would be diminished after HCV was included in the model.

   3.6 Ethical considerations:  If IDU is considered a risk factor for mortality separate from HIV, some providers might assume that those with an IDU history are not as likely to benefit from ARVs.  If we can show that it is in fact HCV that drives the difference, clinicians might be encouraged to pursue treatment for the HCV or at least to attempt to minimize liver toxicity through alcohol reduction and careful selection of ARVs.
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	Abstract:
(about 100 words)
	We conducted an analysis of the HIV and “Non-HIV” Biomarker Index among US veterans in treatment with HIV infection who initiated combination antiretroviral therapy (ART) between 1/1/97 and 8/1/02. Variables included: HIV biomarkers (CD4 cell count, HIV-RNA, AIDS defining conditions); “non-HIV” biomarkers (hemoglobin, transaminases, platelets, creatinine, and Hepatitis B and C serology); substance abuse or dependence (alcohol or drug); and age.  The outcome was time to death or censoring. In development and validation sets HIV and “non-HIV” biomarkers discriminated mortality (C statistics: 0.69-0.71). When models were combined, discrimination improved (C statistic in both 0.74, p<0.0001) resulting in better differentiation of those at highest risk (5th quintile 13.9, 95% CI 12.7-15.1 vs. 17.1 95% CI 15.6-18.7 deaths/100 PY). Thus “Non-HIV” biomarkers improve differentiation of mortality risk achieved by HIV markers, and likely reflect HIV pathology. This index may prove a helpful surrogate endpoint for trials and guide for clinical management. We now seek to determine whether our findings generalize to other important clinical populations.




Outline:

1. Background: 

There is a need for a comprehensive prognostic index which incorporates HIV and HIV-related but conventionally “non-HIV” biomarkers for research and clinical care. Since the advent of effective ART, people are living longer in treatment with higher CD4 counts, and having many fewer AIDS defining events


(4-7) ADDIN REFMGR.CITE .  Further, the association between individual AIDS illnesses and death is highly variable (Mocroft et al, in press). Thus, neither mortality alone nor mortality combined with AIDS events is a reasonable endpoint for clinical research. In addition, individual HIV biomarkers such as viral load or CD4 count incompletely capture important HIV-associated disease progression


(8) ADDIN REFMGR.CITE .  Thus, we propose to develop and validate a biomarker index that weights variables associated with HIV disease progression according to their joint association with mortality.

Excellent prognostic modeling has been accomplished in HIV infection,


(1;2;4;9;10;10) ADDIN REFMGR.CITE  these studies have focused on conventional markers of HIV disease severity (CD4 cell count, HIV RNA, and AIDS defining conditions).  However these studies omitted less HIV-specific indicators of pathophysiologic injury such as hemoglobin, aspartate and alanine transaminases (AST, ALT), creatinine, and evidence of chronic hepatitis B (HBV) or C (HCV) infection.

We conducted an analysis of the HIV and “Non-HIV” Biomarker Index among US veterans in treatment with HIV infection who initiated combination antiretroviral therapy (ART) between 1/1/97 and 8/1/02. Of 13,586 veterans initiating CART, 9789 (72%) had complete data and 2,566 died.  Subjects were predominantly black (51%), male (98%), and middle aged (45 years, median). HIV biomarkers were strongly correlated with “non-HIV” biomarkers (p<0.0001).  In development and validation sets HIV and “non-HIV” biomarkers discriminated mortality(C statistics: 0.69-0.71).  When models were combined, discrimination improved (C statistic in both 0.74, p<0.0001) resulting in better differentiation of those at highest risk (5th quintile 13.9, 95% CI 12.7-15.1 vs. 17.1 95% CI 15.6-18.7 deaths/100 PY).  Findings were robust when adjusted for missing data and year of CART initiation.
We propose to further validate this biomarker index, which incorporates conventional HIV disease biomarkers and markers associated with “non-HIV” disease progression that are known to be associated with HIV, using data from the 2009 ART-CC dataset.

2. Objectives:  To further validate an index that combines the variables included in previous ART-CC prognostic models with routine laboratory biomarkers, each of which are associated with HIV disease progression (liver disease, renal disease and anemia).  The weighting scheme is based upon adjusted association with mortality.

3. Study design

   3.1 Eligibility criteria:  HIV infected individuals initiating HAART

   3.2 Key variables and definitions:  Standard ART-CC prognostic variables (CD4, Viral Load, AIDS-defining Illnesses, age) plus HCV status (HBV status if available), AST, ALT, (platelets if available), creatinine, gender, (race if available)

   3.3 Outcomes: time to death

   3.4 Statistical methods: Survival analysis using Poisson and Weibull models. Model discrimination will be evalulated using C statistics. We will also examine loss of performance in the “VA” prognostic index compared with the best-fitting model according to standard ART-CC methods for choosing prognostic models. The best-fitting model will be chosen using the previously developed ART-CC methodology omitting one cohort at a time and choosing the best-generalizing model.

   3.5 Sample size considerations:  Since this is a validation study rather than a model development study, the number of mortality events need not be exceptionally high.  Further, ART-CC has already conducted a number of analyses using this endpoint.  We do not anticipate that power will be a problem.

   3.6 Ethical considerations:  By providing a more precise surrogate endpoint, this analysis may well help prevent some of the biases in prior analyses of intervention efficacy.  Specifically, people of color with HIV infection are much more likely to be HCV infected, by not accounting for this and other conditions that are also influenced by HIV disease progression, prior studies may have inaccurately estimated the benefit of treatment among these important patient populations.
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Required variables

The ACTG data required for each patient are:

· Blinded ACTG PID number and calculated study week when specimen drawn

· Randomization date

· Randomized antiretroviral regimen

· Changes in antiretroviral regimen during the whole study period; date and drugs

· Date of birth

· Gender

· Race/Ethnicity

· Insurance status

· IDVU status

· Baseline CD4+ T-cell count (last before starting therapy)

· Baseline plasma HIV-1 RNA level (last before starting therapy)

· Prior AIDS-defining clinical condition (CDC stage C clinical events)

· CDC stage

· Laboratory measurements used as eligibility criteria for A5095 and A5142 (White Blood Cell count with differential, Absolute Neutrophil Count, Hemoglobin, Platelet count, serum creatinine, creatinine clearance as estimated by Cockroft-Gault equation, serum phosphate, AST, ALT, Alkaline phosphatase, total bilirubin, serum lipase)

· 24 and 48 week CD4+ T-cell counts

· 24 and 48 week plasma HIV-1 RNA levels

· AIDS-defining events during study (CDC stage C clinical events; first events, not recurrences)

· Deaths during study

The ARTCC data analysed will match the ACTG data as closely as possible

Target journal: For discussion. The ACTG trials were published in NEJM
Milestones:
Circulation of concept sheet: 12/1/09

Circulation of early draft paper: 30/9/09

Circulation of mature draft paper: 31/12/09

Submission to target journal: 31/3/10

Abstract: 

ART-CC has compared virologic, immunologic, and clinical outcomes for different ART regimens used in clinical practice [1-2]. These publications emphasized the possibility that observational analyses may be affected by confounding by indication: the only way to exclude confounding is to conduct a randomized controlled trial (RCT). However, RCTs of different ART regimens are typically powered to compare surrogate endpoints - in particular viral load - rather than rates of AIDS and death. Comparisons of RCTs with observational studies have the potential to illustrate the extent of confounding by indication in observational analyses, to improve reliability of observational estimates of effects of different regimens on rates of AIDS and death, and to facilitate investigation of discrepancies between the relative effects of ART regimens on short term and surrogate outcomes, compared with longer term clinical outcomes. They may also illustrate differences between “efficacy” in the tightly controlled clinical trial environment versus “effectiveness” in clinical practice. We propose to compare outcomes in two ACTG trials with those from analyses of ART-CC data, for patients who initiated ART with two nucleoside reverse transcriptase inhibitors (NRTIs) in combination with either efavirenz (A5095, A5142), lopinavir/ritonavir (A5142), or abacavir (A5095)

Outline:

1. Background

The generalizability of clinical trial findings (efficacy) to outcomes in clinical practice settings (effectiveness) has been widely debated and discussed [3-6].  Several factors are cited as reasons why clinical trial results might not translate to clinical practice.  Volunteer bias of subjects enrolled in clinical trials and strict inclusion/exclusion criteria for study participation (selection bias) may result in study populations that are not reflective of the larger population with a given disease.  Furthermore, frequent study visits and the increased pill burden from placebo tablets may result in differential results using the same treatment regimens in the setting of clinical trials compared with clinical practice.

Confounding is a fundamental problem in the analysis and interpretation of data from observational studies. It occurs when prognostic factors, such as patients’ level of immunodeficiency, determine which regimen is allocated [4, 6, 7]. Such “confounding by indication” has been observed in the selection of ART regimens and can be addressed through multivariable regression analyses. However unmeasured confounders cannot be adjusted for [7, 8]. For example, if physicians’ choice of regimen based on their perception the likelihood that a patient will adhere to treatment then there will be unmeasured confounding, since adherence is not available in the ART-CC dataset.

Observational studies have compared virologic, immunologic, and clinical outcomes for different ART regimens used in clinical practice and some have commented on the consistency of findings with clinical trial results [9-13].  However, a formal comparison of the effect of contemporary ART regimens using patient level data from randomized trials and observational studies has not yet been done.  

2. Objectives and hypotheses

1. To compare rates of virologic failure (defined as failure to achieve or sustain a plasma HIV-1 RNA < 400 copies/mL) at 24 and 48 weeks among treatment-naïve HIV-1-infected patients following the initiation of two NRTIs in combination with efavirenz, lopinavir/ritonavir, or abacavir in the setting of ACTG-sponsored clinical trials with rates of virologic failure in clinical practice, as represented in cohorts participating in ART-CC. 

Hypothesis: The clinical practice effectiveness in suppressing HIV RNA of all three ART regimens under investigation will be inferior to their clinical trial efficacy, but lopinavir/ritonavir will have a larger reduction in effectiveness when compared to efavirenz (i.e., a larger increase in rates of virologic failure in observational cohorts compared with clinical trials).

2. To compare immunologic response at 24 and 48 weeks of therapy controlling for CD4+ T-cell counts at start of therapy among treatment-naïve patients following the initiation of two NRTIs in combination with efavirenz, lopinavir/ritonavir, or abacavir in the setting of ACTG-sponsored clinical trials with immunologic response in clinical practice, as represented in cohorts participating in ART-CC.

Hypothesis: Differences in immunologic response seen in clinical trials will not be observed in observational cohorts.

3.
To compare rates of AIDS-defining conditions and death among treatment-naïve patients following the initiation of two NRTIs in combination with efavirenz, lopinavir/ritonavir, or abacavir in the setting of ACTG sponsored clinical trials with rates in clinical practice, as represented in cohorts participating in ART-CC. 

Hypothesis: Differences in clinical outcomes will not be observed in clinical practice relative to clinical trials.

3. Study design

We will compare the outcomes listed above for patients whose initial ART regimen contains two nucleoside reverse transcriptase inhibitors (NRTIs) in combination with either efavirenz (A5095, A5142), lopinavir/ritonavir (A5142), or abacavir (A5095) [14-16]. Since the NRTI pair was by choice and not by randomization in A5142, we will initially compare the third drugs in the regimens pooling all NRTI pairs. We will then compare specific drug regimens, such as zidovudine/lamivudine (ZDV/3TC), tenofovir/lamivudine (TDF/3TC), and stavudine/lamivudine (D4T/3TC) in combination with the above specified third drugs, in models that include terms for the interaction between the NRTI pairs and the third drugs.

Data from both trials have been sent to the ART-CC coordinating team in Bristol, so analyses can commence as soon as the 2009 ART-CC dataset is available for analysis.

   3.1 Eligibility criteria 

1. Patients enrolled in A5095 and A5142 receiving two NRTIs in combination with efavirenz, lopinavir/ritonavir, or abacavir.  

2. ART-CC patients initiating the specified ART regimens recruited on or after 1st January 2000 and at least one year before the database close date.

   3.2 Key variables and definitions 

Drug regimens, variables that determine eligibility for trials, patient demographics, CD4, VL and clinical outcomes.
   3.3 Outcomes

Virologic failure and immunologic response at 24 and 48 weeks, and available clinical outcomes (rates of AIDS-defining events and death) following the initiation of ART.

   3.4 Statistical methods

Objective1: We will consider virologic failure as having failed to achieve or sustain a plasma HIV-1 RNA <400 copies/mL at 24 and 48 weeks of therapy. The intent-to-treat (ITT) population will be used. Two analyses will be conducted to assess the proportion of patients with plasma HIV-1 RNA levels <400 copies/mL; the observed ITT analysis (ITT-O) and the missing-equals-failure ITT analysis (ITT-M=F). The ITT population will be defined as all patients who were exposed to at least 1 dose of the initial therapy regimen. The primary analysis will be the ITT-O analysis, in which only available assessments will be used (no imputation for missing values). We will conduct an ITT-M=F analysis as a sensitivity analysis, all missing values and values for patients who had switched to other PIs or NNRTIs (assessed at 6 months in ART-CC) will be considered as failures. Temporary discontinuations, and switches between NRTIs, will be ignored in these analyses. To ensure comparability of groups we will perform rigorous analyses adjusting for any possible differences in prognostic variables at therapy initiation between patients enrolled in ACTG trials and patients in ART-CC, including all factors listed above. Multivariable analyses will be fit with binomial regression models.

Objective 2: We will compare CD4+ T-cell counts at 24 and 48 weeks after start of therapy in models that control for baseline CD4+ T-cell counts. 

Objective 3: We will consider as clinical outcomes an incident AIDS-defining clinical condition or death. Patients will begin contributing person-time from the date of therapy initiation. The date of an incident AIDS-defining clinical condition or death will correspond to an outcome endpoint. If patients are event free at the end of follow-up time (defined as end of study follow-up for ACTG participants and last clinic visit plus 3 months for ART-CC patients) their time will be censored on that date. If a patient is lost to follow-up their time will be censored at their last known contact plus 3 months. Time to either an incident AIDS-defining clinical condition or death, whichever occurs first, will be evaluated using Kaplan-Meier survival curves. Multivariable models will be fit using proportional hazards regression to adjust for possible confounding. Log-log survival curves and Schoenfeld residuals will be used to assess proportionality of hazards. 

To evaluate possible lack of generalizability of the RCT results, we will apply (as far as possible) trial inclusion/exclusion criteria to ART-CC patients, and stratify analyses of ART-CC data according to whether patients were eligible to participate in the trials. For all outcomes, we will consider whether any discrepancies in estimates of the relative effect of ART regimens between the trial and observational data might be explained by the inclusion/exclusion criteria for the trials, for example those based on laboratory measures such as ALT, AST or creatinine clearance, or current infection.

If results from observational cohort studies are in agreement with results from clinical trials, it would give a strong indication that the trial results are generalizable to practice settings, particularly to patient population groups excluded from trials. If results are in disagreement, it is important to investigate the extent of, and possible reasons for, discrepancies between the results of trials and observational studies.

Finally, we will evaluate the extent to which short-term surrogate endpoints are useful surrogates for clinical outcomes, using established statistical criteria for evaluating surrogate endpoints.

   3.5 Sample size considerations

For ACTG the estimated sample size is 1266 (A5095: ZDV/3TC/EFV N=382, ZDV/3TC/ABC N=382; A5142 N~502). For ART-CC the estimated sample size in the 2006/7 dataset was in excess of 9,050 (ZDV/3TC/EFV N=3,137, ZDV/3TC/LPV/r N=2,131, ZDV/3TC/ABC N=1,814, TDF/3TC/EFV N=708, TDF/3TC/LPV/r N=259, D4T/3TC/EFV N=578, D4T/3TC/LPV/r N=423).

   3.6 Ethical considerations

NA
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ART-CC concept sheet: 2nd Study on Sex/Race/Country of Origin

Response during the first year of ART by Sex/Race/Country of Origin

Study Leads:  Tim Sterling and Bryan Shepherd

Analyst: Cathy Jenkins

July 8, 2011

Inma Jarrin and Julia del Amo have assessed long-term mortality among HAART initiators, specifically comparing women and men and race/country of origin. We will extend these results, comparing rates of  death and AIDS-defining events (ADE) according to region of enrollment (U.S., Canada, Europe) and those born within those regions (native—developed countries) vs. those born outside those regions (not native born—developing countries). The focus will be on the first year after HAART initiation, and will also include loss to follow-up during that time period.

Inclusion Criteria (the same as Inma and Julia's study):

1. Known country of origin or race

2. Initiated HAART

3. age ≥16 years

Primary Predictor Variables of Interest:

1. Geographical origin (GO).  Consistent with previous work, GO will be classified as Western countries (WEST), Northern Africa and Middle East (NAME), Sub-Saharan Africa (SSA), Asia (ASIA), or Caribbean, South and Central America (LA).

2. Region of enrollment (REGION): United States (US), Canada (CAN), Europe (EU). Using the geographic origin categories above, persons in each REGION (all REGIONs will be considered WEST) will be defined as either native-born (NB; i.e., WEST) or not native-born (NNB; i.e., not WEST) 

3. Ethnicity/race (E/R):  E/R will be classified as White, Black, Hispanic, Asian, or Indigenous.
4. Sex

5. CD4 at baseline: continuous variable or CD4 strata

6. HIV-1 RNA at baseline: continuous variable or HIV-1 RNA strata 

Primary Outcomes:

1. Death during the first year of HAART

2. AIDS-defining event during first year of HAART

a) All ADE combined

b) Serious ADE (TB, toxo encephalitis, and crypto meningitis) vs. all other ADE 

c) TB only

d) Less severe ADE (Candida esophagitis) vs. all other

3. Composite endpoint of ADE or death during first year of HAART.

4. Loss to follow-up during the first year of HAART (using the ART-CC definition)

Covariates of Interest:

1. sex

2. region of enrollment  (United States vs. Canada vs. Europe)

3. native-born vs. not native-born (among persons enrolled in the U.S., Canada, Europe)

4. cohort

5. CD4 at ART initiation

6. age at ART initiation

7. initial ART regimen (PI or NNRTI-based; raltegravir-based regimens will be assessed, but it is assumed that there are an insufficient number of patients who initiated raltegravir-based ART.

8. date of ART initiation

9. probable route of transmission

10. HIV-1 RNA at ART initiation

11. Whether experienced an ADE prior to starting ART. 

12. Hemoglobin at ART initiation. 

13. The VACS index may also be used—this will depend on whether there are a sufficient number of patients with enough data to determine the VACS index. If so, analyses will be repeated on this sub-set. 

Analysis Plan:

The covariates of interest will be compared between REGION (U.S., Canada, Europe), GO, and E/R using rank-sum or chi-square tests, as appropriate.  Unadjusted and adjusted analyses will look at the association between GO and E/R and the primary outcomes. Within each REGION, we will assess outcomes according to NB vs. NNB. Some datasets have ethnicity/race and some have country of origin; the analysis will utilize whichever variable is available.

Time to ADE/death will be compared using Cox regression stratified by study site.  Time to ADE (including specific ADE) will be compared using competing risks models stratified by study site. 

Consistent with previous analyses, we will consider three sets of analyses:  1. Including all patients. 2. Excluding MSM. 3. Excluding IDU
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	Statisticians:
	Margaret May, Ross Harris

	Data manager:
	Margaret May

	Where will statistical analyses be done?
	Bristol
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	This project is one of those specified in the 2007 ART-CC grant application

	If yes, please give details:
	NA

	Required variables:
	Variables in prognostic model: CD4, VL, age, sex, risk transmission group, stage, ART start year

ART: initial regimen and change of regimen 

Outcome variables: death, AIDS, follow up time

Explanatory prognostic variables: haemoglobin, ethnicity (may be individual patient data or proportion at cohort level), HCV, AST, ALT, others? 

Explanatory variables at cohort or country level: geographical location, follow up methods, proportion lost to follow up, cost of ART to patient/ type of health service provision, GDP, background mortality (may be obtained from routine sources of data/or additional cohort questionnaire)

	Target journal:
	Indicate journal and briefly explain your choice?

	Milestones:
	Circulation of concept sheet: 12/1/09

Circulation of early draft paper: 1/9/09

Circulation of mature draft paper: 1/12/09

Submission to target journal: 31/1/10

	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.

X

X

X

X

X

  

	
	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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Abstract:

Since treatment with ART is potentially life-long, it is important to continue to monitor long-term prognosis of patients who started ART some time ago as well as track changes in prognosis over calendar time. The 2009 ART-CC dataset will be used to extend predictions of the probability of progression to AIDS and/or death up to 10 years after starting ART, and taking into account response to therapy. We will also investigate trends in short-term prognosis (up to two years) for patients who started ART between 1995 and 2006. In addition to updating previously published models using longer follow up and more recently recruited patients, we will consider additional potential prognostic variables. We will compare survival estimated from these traditional models with ones based on period analysis that might reflect more closely the survival experience of patients starting ART currently.

Outline:
1. Background

The widespread use since 1996 of combination antiretroviral therapy (ART) has substantially improved the prognosis of HIV-infected patients [1]. However, current ART regimens will not eradicate infection and have to be continued indefinitely. Regularly updated and accurate estimates of the probability of clinical progression over extended periods of time are needed for HIV-1 infected men and women of different exposure categories who initiate ART, according to levels of immunodeficiency, viral replication and other prognostic factors. Such information is of obvious importance to patients newly diagnosed with HIV infection and is also required to gain a better understanding of the treated history of HIV infection, to develop treatment guidelines, monitor and predict the progress of the HIV/AIDS epidemic, and to plan health services in the era of ART. Prognosis might improve with time given greater physician experience with ART, earlier diagnosis, appropriate management of associated toxicities, and the availability of more potent, and less toxic, drugs [2,3]. Also, the increasing availability of combined preparations has reduced the pill burden, which might facilitate patient adherence to regimens [


(11;12) ADDIN REFMGR.CITE ]. Conversely, the emergence of drug-resistant strains of HIV circulating in the infected population and changes in the characteristics of the patients starting ART could be associated with poorer outcomes [


(13;14) ADDIN REFMGR.CITE ].

2. Objectives and hypotheses

Overall objective: To describe the risk of progression to AIDS, specific AIDS-defining conditions, deaths from all causes and deaths from specific causes in treatment naïve patients starting ART and to develop prognostic models taking into account CD4 cell count, viral load, age and other factors. 

Specific objectives:

i) Estimate long-term prognosis up to 10 years (by updating prognostic) model from start of ART and from 6 months. 

ii) Estimate prognosis up to 3 years for patients starting ART post 2000.

iii) Estimate prognosis according to extent of viral suppression from 6 months from start of ART and in those without virological failure from 6 months after starting ART.

iv) Investigate trends over calendar time in rates of AIDS and death up to two years after starting ART.

v) Examine whether two-year prognosis varies with increasing time on ART

vi) Construct up-to-date estimates of long term prognosis for patients currently starting ART 

3. Study design
A detailed account of the methodology the collaboration developed to build prognostic models has been published [8]. Our model building strategy aims to maximise generalisability by avoiding inappropriate model complexity, and by choosing models that generalise best to cohorts omitted from the estimation procedure. We validated our previous prognostic model using independent data and found that the model gave reliable and transportable predictions [9]. Briefly, a backwards stepwise selection procedure, based on Weibull proportional hazards models, is used to choose prognostic variables and their categorisation. Parametric survival models based on the Weibull, loglogistic, and lognormal distributions are considered. Models, using splines to allow for the possibility that the baseline hazard might decrease and then subsequently increase, for example as patients were adversely affected by toxic effects or drug resistance are also considered. We compare models using Akaike’s information criterion (AIC), which penalises more complicated models. The final prognostic model is chosen using cross-validation, by fitting candidate models on data from all but one of the cohorts and testing generalisability on the omitted cohort. Separate models are developed for different outcomes. Models are appropriately stratified to allow for non-proportional hazards and interactions and time-varying effects are considered.

3.1 Eligibility criteria

This will vary depending on analysis. For long-term prognosis, all patients will be included. Prognostic models for up to 3 years may be restricted to patients starting ART post 2000 in order to ensure that patients are using more current regimens. Prognostic model for those successfully treated will include patients whose VL<500 copies/mL at all times from 6 months.

3.2 Key variables and definitions

Patient demographics: age, sex, risk, cohort

Lab measures: CD4 , VL 

ART: regimen, year of starting ART 

Disease outcomes: AIDS events and dates, death with date and cause

A new AIDS event is one that has not been experienced prior to start of ART.

3.3 Key variables and definitions

Patient demographics: age, sex, risk, cohort

Lab measures: CD4 , VL 

ART: regimen, year of starting ART 

Disease outcomes: AIDS events and dates, death with date and cause

A new AIDS event is one that has not been experienced prior to start of ART.

3.4 Outcomes

The primary outcomes will be: 

i) progression to new AIDS event

ii) death from any cause

Secondary outcomes will be:

iii) progression to new AIDS event or death (or equivalently AIDS free survival)

iv) death from AIDS-related condition

We will also consider other outcomes (to be discussed):

v) progression to serious AIDS event (definition to be based on recent ART-CC CID paper)

vi) progression to specific AIDS events

vii) death from specific causes

3.5 Statistical methods

For objectives 1-4 the methods used will be similar to those used in previously published clinical papers [10-13] and described in [8]. In addition to updating the standard models based on CD4, VL, age, prior AIDS, IDU, we will extend these models by considering the additional predictive value of other potential prognostic variables that were not included in previous models eg region, ethnicity, sex, year of starting ART, type of regimen, HCV co-infection, haemoglobin, markers of liver and renal damage. Extended models would be fitted using only cohorts with appropriate data and would include imputation of missing data within those cohorts (methods described in haemoglobin paper [14]). 

Analysis 1: long term prognosis up to 10 years (update of 5 year prognostic model published in AIDS [13]).

Analysis 2: as above but restricting to patients enrolled post 2000

Analysis 3: We will categorize patients according to extent of virological failure between 6 months and 2 years after starting ART. Precise definitions of categories will be defined based on descriptive analyses. We will estimate prognosis for AIDS events and death from 2 years in patients groups defined by these categories, before and after controlling for prognostic factors at baseline and up to 2 years after starting ART. Prognosis for patients who are virally suppressed will be estimated from 6 months after starting ART. We will conduct analyses restricted to patients who have VL<500 copies/mL at all times will be included. We will also conduct analyses censoring at virological failure and using inverse-probability-of-censoring weights to adjust for informative censoring.

Analysis 4: trends in survival during first year on ART is an update of models published in Lancet 2006 [12].

Analysis 5: Prognostic models and their interpretation may be simplified if one- or two-year prognosis is relatively stable after initial recovery of the immune system. We will examine whether the one- and two-year risk of AIDS events and death remains stable, given values of prognostic variables at baseline and at the beginning of the risk period, as time on ART increases. Analyses will allow for calendar period. To avoid the problem that the effects of age, period and cohort cannot be completely separated, it will be necessary to assume that rates are relatively stable within age groups.

Analysis 6: We will use a mixture of period life table analysis (as in Life Expectancy paper [15]) and standard parametric survival models (as in AIDS paper [13]) to construct up-to-date estimates of long term prognosis for patients currently starting ART [16]. This model is essentially a delayed entry survival model using data from all patients who started ART prior to and were alive at a specified date (say 1st Jan 2005), and data from patients starting ART from 2005 onwards (date chosen dependent on fup available in new dataset). The model uses short term follow up of recently treated patients to reflect current short-term survival (this is period of greatest mortality) and assumes that their long-term survival will be similar to that of patients who have survived into the recent period. For example a patient who started ART on 1st Jan 1996 and survived to 2005 would contribute information on the 10th year after starting ART and beyond, and one starting ART on 1st Jan 2000 and survived to 2005 would contribute information on the 6th year after starting ART and beyond.
3.5 Sample size considerations

We expect to have over 50,000 patients and 2,500 deaths

3.6 Ethical considerations NA
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	Where will statistical analyses be done?
	Havard and Bristol

	Has funding been requested?
	Yes

	If yes, please give details:
	The HIV-CAUSAL collaboration is funded by NIH. It includes a number of cohorts participating in ART-CC (FHDH, SHCS, VACS, CORIS, PISCIS) as well as non-ART-CC cohorts including UK CHIC and GEMES. Statistical analyses will be funded by the HIV-CAUSAL grant and via the main ART-CC grant, which supports Margaret May and Ross Harris.

	Required variables:
	Dates of starting and stopping each ARV drug, with reasons if available

Patient characteristics at the time of starting ART

Complete viral load history up to the time of switching

All AIDS events and deaths

Cause-specific mortality defined (based on recent ART-CC analyses) as immunodeficiency-related or not)

	Target journal:
	Lancet

	Milestones:
	Circulation of concept sheet: January 2009
Descriptive analyses of patterns of switching to inform final analysis plan: April 2009 (if possible, present to ART-CC steering committee meeting in March 2009)
Circulation of early draft paper: October 2009
Submission of abstract to CROI: October 2009
Circulation of mature draft paper: December 2009
Submission to target journal: March 2010


Abstract:
Currently, there is little evidence to guide patients and physicians on the likely effects of switching regimens on subsequent rates of clinical events and death. Analyses of observational data may provide such evidence, but standard approaches to analysis may give biased estimates of the effect of switching, because of the presence of time dependent confounders affected by prior treatment. Recently developed methods of analysis - marginal structural models and g-estimation – can give valid inferences in such circumstances and have been successfully applied in analyses of data from HIV cohort studies. We propose joint analyses conducted by the HIV-CAUSAL and ART-CC collaborations to investigate the effect of treatment switches on subsequent rates of AIDS and death, and the question of “when to switch”.
Outline:
1. Background
Current treatment guidelines list two major reasons for switching antiretroviral therapy (ART) regimens: “reasons of intolerance, inconvenience or toxic effects” or “treatment failure”.


(15) ADDIN REFMGR.CITE  Currently, there is little evidence to guide patients and physicians on the likely effects of switching regimens on subsequent rates of clinical events and death. Analyses of observational data in which ART regimens, prognostic markers and clinical outcomes are recorded on repeated occasions over time may provide such evidence. However, prognostic markers (in particular viral load) are used to decide whether to switch regimens, but are also intermediate on the causal pathway between regimen change and clinical outcomes. In situations in which such time dependent confounders are affected by prior treatment, standard statistical approaches to analysis of observational data may give biased estimates.


(16;17) ADDIN REFMGR.CITE  Recently developed methods of analysis - marginal structural models(18) and g-estimation(19) – can give valid inferences in such circumstances and have been successfully applied in analyses of data from HIV cohort studies.


(20;21) ADDIN REFMGR.CITE  These methods are based on modeling the probability of treatment switches over time.

A new collaboration – the HIV-CAUSAL collaboration (see http://www.hsph.harvard.edu/faculty/miguel-hernan/hiv-causal/) has been established to use these methods in analyses. The data required for analyses of the effects of switching, and when to switch, are very similar to those being collected by ART-CC: data on antiretroviral-naïve HIV-1 infected patients followed from the time that they started ART. In recent discussions between Jonathan Sterne and Miguel Hernan (PI, HIV-CAUSAL collaboration) it was agreed that analyses conducted jointly by ART-CC and HIV-CAUSAL provide an opportunity to minimize efforts in assembling and checking combined datasets, maximize sample size, and combine expertise of each collaboration in addressing these important questions.

2. Objectives
To estimate the causal effect of a “loose virological control” versus “tight virological control” strategy for switching from initial ART regimen on subsequent rates of AIDS, death, and immunodeficiency-related death.

3. Study design

Collaborative analysis of longitudinal HIV cohort studies.

3.1 Eligibility criteria

Antiretroviral-naïve patients not infected by IDU who started combination ART with three or more drugs, either 2 NRTI plus a boosted PI, or 2 NRTI plus NNRTI.

3.2 Key variables and definitions

Analyses will require all post-ART measurements of all measured factors that may predict treatment switches. These include viral load, CD4 cell count, other prognostic markers, and treatment toxicities (where recorded). Other key variables needed include ART drugs with start and stop dates, AIDS events and death, and patient characteristics at the time of starting ART.

We will define three types of treatment switch: (a) swapping or adding drugs within the same class, (b) change of 3rd drug either from PI to NNRTI or from NNRTI to PI, (c) change to newer drug classes (eg fusion inhibitor, integrase inhibitor). Other types of switching will be rare and not considered further. Detailed definitions of types of regimen switch will be developed during initial discussions among interested collaborators.

3.3 Outcomes

Rates of (a) AIDS, (b) death, (c) a combined endpoint of AIDS and death

3.4 Statistical methods

Analyses will proceed in two stages: (1) descriptive analyses of patterns of switching in the different contributing cohorts, and (2) analyses of the effects of switching on subsequent rates of AIDS and death. The purpose of the descriptive analyses is to facilitate writing of a final analysis plan: the stage 1 analyses will not be published in their own right as they can be done by individual cohorts.

1. Descriptive analyses

We will examine rates and predictors of switching from initial regimen according to cohort, type of initial regimen, patient characteristics at start of ART, and period of time since starting ART. We expect that switches occurring within 6 months of starting ART tend to be because of problems with toxicity or tolerability. After 6 months, switches tend to be because of virologic failure and/or because improved drug combinations have become available.

We will survey cohorts to ask about expected switching practices according to time period. In particular we will ask about the extent to which switches are based on the result of resistance tests and, if so, when such tests became available for routine use. For example, in the UAB cohort decisions to switch (after 6 months) are based on sustained viremia, defined as at two consecutive measurements >50 copies. Resistance tests are then ordered, and the subsequent regimen is decided based on the results of these tests. At UAB, switching decisions have been based on resistance tests for about seven years. When patients remain on the same regimen despite persistent low-level viremia (400-800 copies), this is usually because they can’t or won’t adhere so their physician does not think it worth switching. This usually occurs in patients who have already failed a previous regimen.

2. Analyses of the association of switching strategy with subsequent rates of AIDS and death

We will use standard statistical methods for survival analysis (Cox regression and/or parametric survival models, as appropriate) to describe associations of patterns of switching with subsequent rates of AIDS and death. For example, we will investigate whether early switching is a marker for subsequent higher rates of clinical events and/or that early lack of success with first regimen is followed by higher subsequent rates of clinical events. Results of such analyses will be interpreted with caution, because they could be affected by time-dependent confounding.

We will use two approaches to causal inference in the presence of time dependent confounders affected by prior treatment that have been developed by Robins, Hernán and colleagues over the past decade. Marginal Structural Models use inverse probability of treatment weights to control time dependent confounding, and have been successfully used to estimate the causal effect of ART compared with dual therapy or no treatment, in situations where standard methods for the analysis of cohort data give biased results. We will confirm results using g-estimation of structural nested models. Each of these approaches requires that we control confounding by modeling the predictors of treatment. In this context, the “treatment” of interest is switching of initial regimen. Variables considered as predictors of switching will include viral load measurements, CD4 measurements, AIDS events and demographic characteristics such as sex, age and transmission group. The final strategy for development of models for the probability of switching will depend on the results of the survey of cohorts and the descriptive analyses.

We will also model the probability of censoring events, which will include loss to follow up and further regimen switches.

We will use marginal structural models and g-estimation to mimic an RCT of the effects of “loose” versus “tight” control of viremia (broadly speaking, comparing the strategies “switch immediately” with “wait as long as possible”). The precise strategies to be compared will be decided based on the descriptive analyses. In the observational data collected by ART-CC, patients become eligible for this “trial” at the time they first experience virological failure that would lead to switching according to the “tight control” switching strategy. Patients who should switch according to the “tight control” strategy but do not enter the “loose control” arm. Once such patients experience sufficient virological failure that they should switch according to the “loose control” strategy, then they may either switch (in which case they enter the “loose control” comparison group, or they remain on their initial regimen and are censored from the observational analysis. 

Censoring subjects who do not follow the “loose control” strategy at the time they deviate from such strategy ensures that all person-time included in the analysis can be classified as following either one of the two strategies of interest. In the language of RCTs, we would say that there is no noncompliance. In addition, because the strategy that each eligible subject follows is defined at baseline, the treatment variable is non time-varying dichotomous variable and thus there is no possibility of time-dependent confounding for the effect of treatment. On the other hand, the censoring of subjects who deviate from the “loose strategy’ is probably informative (i.e., subjects who do and do not adhere to the strategy may have different clinical prognosis), and thus may result in time-dependent selection bias. We will use inverse probability weighting to adjust for such bias using the measured time-varying covariates CD4 cell count and HIV-RNA.


(22) ADDIN REFMGR.CITE 
Patient adherence has the potential to be an important unmeasured confounder, and is not available in the main ART-CC dataset or in most cohorts contributing to ART-CC. We will explore whether analyses allowing for adherence are possible in a small number of cohorts in which these data are available.

Work from the ART-LINC collaboration, presented by Matthias Egger at CROI in 2007, has shown that rates of switching are much lower in low income than high income settings. Methods and approaches developed during these analyses would be made available for analyses of data from low income settings, and formal comparisons between the effects of switching in these settings will be done if these prove feasible.

3.5 Sample size considerations

Formal sample size calculations for this type of inference are not available. However extensive experience suggests that only a collaborative analysis of data combined from a number of cohorts will have sufficient power to address the questions proposed here.

In these analyses, we propose to combine data from cohorts participating in the ART Cohort Collaboration with data from non-ART-CC cohorts participating in the HIV-CAUSAL collaboration, in particular UK-CHIC.

3.6 Ethical considerations

All participating cohorts will have obtained appropriate approval according to local regulations. This project does not raise any non-standard ethical considerations.  
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Comments from Dominique Costagliola:

1. Is there still a question? Although not evidence based, most recommendations recommend not to delay change in the north. The only remaining question is in the south (because viral load and genotype are not available), where the question is crucial because treatment is initiated with NNRTI and resistance to NNRTI develops quickly after virological failure. If we want to go, we need to put our study in this context. It is not the case in the present proposal.

2. In HIV causal, selected cohorts correspond to patients with social security only, this is not necessarily the case in ART-CC and may interact with time to treatment change in a complicated manner. So at least planned analyses should account on that.

3. The question of switching for intolerance is in my view a completely separated issue. In my view any switch studies in ART-CC need to be focused on virologically failing patients (because that is easy to document) or at least we need to look separately to a switch while not failing which may be due to intolerance or to simplification (you begin hard and then you prescribe a simpler regime) or to unknown reasons. This should be clarified.
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Abstract:
The methods used to construct ARTCC prognostic models are designed to ensure generalisability to new patients from similar settings to those of ART-CC cohorts [1]. However, the models necessarily provide a trailing indicator of what would happen to a patient starting ART today. It is important to quantify how well the models fit independent data and whether there is geographical and historical transportability of the predictions from the model [2]. The updated models published in AIDS [3] have not been validated on independent data.  Geographical transportability will be determined by quantifying the accuracy of predictions in the 7 new cohorts from Spain and the US that are participating in the 2008 ART-CC update. Historical transportability will be examined by assessing predictions for those who started ART in more recent years.
Outline:

1. Background

The first two ART-CC prognostic models published in the Lancet [4,5] were validated using data from CASCADE [6]. However, the updated models published in AIDS [3], which used data on patients who started ART between 1995 and 2003 from 12 cohorts, have not been validated on independent data.  Seven new cohorts are participating in the 2008 update of the ART-CC dataset - 3 from Spain, a country not previously represented in ART-CC, and 4 from the US, a country whose HIV cohorts have diverse demographics - the opportunity has arisen to investigate the accuracy of the predictions from ART-CC models in new settings in industrialized countries. We can also examine whether predicted probabilities of progression derived using data from patients recruited prior to 2004 are accurate for patients who have started in more recent years.

2. Objectives and hypotheses

i) To validate the ART-CC prognostic models published in AIDS 2007

ii) To assess geographical transportability of predictions to new cohorts in Spain and the US

iii) To assess historical transportability to patients who started ART in more recent years

3. Study design

3.1 Eligibility criteria

Analysis 1: membership of PISCIS, CoRIS, VACH (Spain), Alabama, VACS, HAVACS, Washington (US) cohorts.

Analysis 2: patients starting ART after 1st January 2000

Analysis 3: patients starting ART after 1st January 2003 and who were not in the 2nd ARTCC database

3.2 Key variables and definitions

Patient demographics: age, sex, risk, ethnicity

Lab measures: CD4 , VL 

ART: regimen, year of starting ART 

Disease outcomes: AIDS events and dates, death with date and cause

A new AIDS event is one that has not been experienced prior to start of ART.

3.3 Outcomes
i) progression to new AIDS event or death

ii) death from any cause

iii) progression to new AIDS event

3.4 Statistical methods

As described in first ART-CC validation paper [6] The main analysis will use patients in the 2009 dataset who were not included in the 2005 dataset. This will ensure that the validation dataset is completely independent, but we will only be able to validate predictions up to 3 years after starting ART. Assessing accuracy of predictions from all ART-CC patients recruited post 2000 would allow examination of 5-year predictions, but the dataset would overlap partially with that used to fit the models.

3.5 Sample size
To be confirmed to the March ART-CC 2009 steering committee meeting, before analyses commence

3.6 Ethical considerations NA
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Abstract: (about 100 words)
Outline:
(about 1000 words)

1. Background

Using data from the CASCADE Collaboration restricted to seroconverters infected through injecting drug use and sex between men and women, we found that the effect of sex on HIV progression and survival changed with the introduction of HAART in 1997. While before 1997, there were no differences between men and women in the risk of AIDS and differences in mortality were of small magnitude and borderline statistical significance, from 1997 onwards women experienced lower risks for most AIDS defining condition, as well as lower death rates. These results provided additional support and more convincing evidence to previous findings reported by some groups, largely from European settings, that HIV-infected women fare better than their male counterparts. However, they are in contradiction with those published by Hessol et al, among others, in USA settings. Although there are important differences in study design and type of outcome analyzed in many of the articles reviewed, the large differences encountered between these studies in Europe and USA probably reflect severe socio-economic differences between the study populations, the inclusion or exclusion of gay men, and differences in health care systems between the two regions. 

It is well known that age-matched HIV-negative women from industrialized countries have lower mortality than men for most causes. The reason for these sex differences in mortality are not well understood and may be attributable to both genetic and environmental factors. Healthier life-styles and lower rates of violent deaths in women are often proposed but the potential role of biological causes cannot be excluded, but are hard to test. In settings with acceptable levels of gender equity in access to care, women have been reported to have healthier behaviors, more conscious health-seeking patterns and higher adherence rates to medication than men. Most studies examining response to HAART suggest that women responded equally well, or even better, than men although a higher rate of treatment interruptions in women, suggesting a higher rate of intolerance to medication, has also been reported. It is likely that HAART, in lowering the risk of death, renders visible again gender differences in mortality that exist in general population. It will be particularly interesting to see if these apparently lower risk of death observed in the women has a similar pattern for the different causes of death.
2. Objectives and hypotheses

Main Objective: To investigate sex differences in HIV disease progression from cART initiation 

Specific Objectives:

To explore sex differences in virological and immunological responses to first cART regime 

To describe all cause and cause-specific mortality from cART initiation in men and women

To test if risk factors for all cause-mortality from cART initiation differ by sex

To explore if the association between sex and the above HIV-related outcomes differs between North American and European Cohorts
3. Study design

   3.1 Eligibility criteria

   3.2 Key variables and definitions

Sex: Men and Women

Ethnicity and geographical origin will be considered as confounders or effect modifiers. Their definition and classification is currently in process.

Other socio-demographic variables (age, transmission category).

 3.3 Outcomes

Virological response

Immunological response

All-cause mortality

Cause-specific mortality

The operative definition of these outcomes will be done after discussing it with the group so that we follow previous ART-CC approaches.

   3.4 Statistical methods

We will investigate sex differences in time from HAART initiation to the various outcomes through Cox proportional hazard models. For analyses of time to death, individuals will be censored on the date they were last seen alive. To assess the effect of sex on progression to a specific cause of death, two different approaches for the analysis of competing risk data will be used: modelling the cause-specific instantaneous hazard and the cause-specific cumulative incidence hazard. Estimating cause-specific instantaneous hazards boils down to a standard Cox model with respect to censoring (i.e. individuals having a competing event as a first event are censored at this time when considering the event of interest), but the interpretation is different: estimates from this model are interpreted as the effect of factors on the instantaneous risk of developing the event of interest conditional on not having had any event so far. In contrast, estimates from the cause-specific cumulative incidence hazard can be interpreted as the effect of factors on the cumulative incidence of the event of interest and can be approximated by censoring individuals failing from a competing event different from that of interest at their administrative censoring time. Since right censoring strategies for estimating the effect of factors on the cumulative incidence of each competing event in the presence of time-dependent covariates such as calendar period are not sufficiently covered in the literature, we used two different administrative censoring dates: end of their total follow-up and end of calendar period. For the former, individuals experiencing a competing event different from that of interest are censored at the end of their total follow-up. For the latter, individuals developing a competing event, which is not the event of interest, are right-censored at the end of the calendar period in which the competing event was experienced. 
All models will be stratified by cohort and the following variables will be tested as potential confounders or effect modifiers: exposure category, age, geographical origin/race/ethnicity. The effects will be assessed separately in EU cohorts, USA cohorts and Canadian Cohorts. To investigate whether the effect of sex had changed over calendar period, interaction terms between sex and calendar period will be included in multivariate models. Definition of what is immunological and virological suppression will be done using standard definitions, previously used in the ART-CC. Cause of death will be coded in conjunction with the CoDe ART Working Group. Wald tests will be used to derive p-values. All statistical analyses will be performed using Stata (Version 10.0, College Station, Texas).

   3.5 Sample size considerations
Women represent 20% of ART-CC members approximately. These analyses will provide one of the largest samples of women. For some outcomes, some causes of death, numbers may be low, especially if we are interested in exploring differences between American and European cohorts.

   3.6 Ethical considerations

None to comment
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	Abstract:
(about 100 words)
	Objective: To evaluate the impact of specific causes of death on the life expectancy of HIV-positive persons on cART in four time-periods 1996-99, 2000-02, 2003-05, 2006-07 across two continents.

Methods: Patients were included in this analysis if they were aged (16 years and antiretroviral-naïve when initiating cART. The primary endpoint was all cause and cause-specific mortality. Abridged and cause-deleted life tables will be constructed to evaluate changes in life expectancies for persons on cART over three time-periods 1996-99, 2000-02, and 2003-05. These tables will be stratified by gender, baseline CD4 cell count, history of injection drug use and region. 


	Outline:
(about 1000 words)
	1. Background  ART-CC recently published a paper in the Lancet [1] that demonstrated that life expectancy has increased significantly among those HIV-positive men and women on cART over the last decade.  The aim of this paper is to examine how specific causes of deaths are attributed to these increases in life expectancy.

2. Objectives and hypotheses To evaluate the impact of specific causes of death on the life expectancy of HIV-positive persons on cART in four time-periods 1996-99, 2000-02,  2003-05 and 2006-07 across two continents.

3. Study design This is a demographic study that will use proved demographical measures to look at life expectancy in this cohort collaboration. 

   3.1 Eligibility criteria Patients were included in this analysis if they were aged (16 years and antiretroviral-naïve when initiating cART.
   3.2 Key variables and definitions Person years and deaths, broken down by age, gender, IDU, AIDS, and CD4 count.  Deaths will also be broken down by cause.
   3.3 Outcomes Deaths by cause.

   3.4 Statistical methods Abridged and cause deleted life tables will be constructed from age specific mortality rates to evaluate changes in life expectancies at the age of 20 and 35 years in four different time periods, 1996-99, 2000-02, 2003-05 and 2006-07. Life expectancy values at exact age 20 and 35 years will be reported for the total cohort as well as stratified by gender (male versus female), transmission group (injection drug use versus other), baseline CD4 cell count (<100, 100-199, >200 cells/mm3) and region (Europe versus North America).
   3.5 Sample size considerations Not applicable

   3.6 Ethical considerations Not applicable
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Differences in HAART uptake and HIV disease progression according to geographical origin and ethnicity

Julia del Amo, Inma Jarrín, John Gill, Ronald Geskus, Laurence Meyer, Giota Touloumi, Maria Prins, Kholoud Porter, Santiago Pérez-Hoyos

Summary

Inequity and social exclusion, along with cultural and language barriers to HIV/AIDS care can impair the uptake and response to HAART by migrant and ethnic minority populations in Western countries. The few studies that have addressed this question have analysed data from seroprevalent cohorts. HIV infected subjects from the CASCADE Collaboration have well estimated dates of HIV seroconversion, which by definition exclude people with a late HIV diagnosis. Using the new variables provided by the CASCADE Collaboration, and reclassifying this information in two newly created categories “Geographical origin and ethnicity” we aim to examine differences in time to HAART from HIV seroconversion, as well as to time to AIDS and death, between people of different geographical origins and ethnicity. We will estimate the effect of geographical origin and ethnicity on time from HIV seroconversion to HAART, AIDS and death from any cause using Kaplan-Meier methods and Cox proportional hazard models. Patterns of hazard will be obtained by parametrical models. 

Study aims and objectives

The overall objectives are:

1. To examine differences in time to HAART from HIV seroconversion between people of different geographical origins and ethnicity. 

2. To examine differences in time from HIV seroconversion to AIDS (overall) and to each specific AIDS-defining disease as initial AIDS-defining event, before and after the introduction of HAART, between people of different geographical origins and ethnicity. 

3. To examine differences in time from HIV seroconversion to death before and after the introduction of HAART between people of different geographical origins and ethnicity.

4. To explore differences in the above outcomes between cohorts within CASCADE.  

5. To compare CD4 counts in African, Black West Indies and European subjects according to sex and subtype at the time of seroconversion and under HAART, taking into account sex and viral subtype

6. To compare rates of clinical progression to clinical Aids and death in African, Black West Indies and European subjects, overall and at different strata of CD4 cells

7. To characterize different patterns of hazard of AIDS and death between people of different geographical origins and ethnicity 

Data requirements and classifications of main exposure variables

After the Rome workshop in 2006, we decided to ask the cohorts the data reflecting geographical origin, nationality, ethnicity, and/or race were they collecting. By 2007 most cohorts responded and we presented the collected data items in the Berlin workshop in 2007. We then decided to explore how best to classify the information provided.

Data collected by the cohorts

The following variables are collected by the cohorts. This information was presented in Berlin.


The classifications used for race and ethnicity are described below:

	Classifications used for race and ethnicity in CASCADE Cohorts

	· Southern Alberta

· White, Aboriginal, Inuit, Metis, Black, Oriental, Hispanic, Indo-Asian, Other, unknown 

· Serocco

· White, Black, Asiatic, Others, Missing 

· Netherlands IDU&MSM

· Western-European (incl Southern-Europe), Suriname / Antillean, Moroccan, Turkish, Moluccan, Suriname creole, Suriname other (Hindo, Chinese, Javanese), Antillean, African, Asia, Eastern Europe, Other,Unknown

· UK Reg

· White, black African, Black Caribbean, Indian subcontinent, Other, Black unspecified, Unknown or not recorded

· Madrid 

· White, Black, Gypsy, Other, Not known 
· Swiss

· White, black, hispano-american, asian, other 

· Danish

· White, black, asia, inuit and other

· Norway

· Caucasian,oriental,black, other 



Data received 

We have received some data from 13 out the 19 cohorts. Of the 6 which have not provided data, only one has no data available (Royal Free).

1. Australia  Sydney AIDS Prospective Study Sydney Primary HIV Infection cohort - no data provided 
2. Canada - South Alberta clinic 

3. Denmark - Copenhagen HIV Seroconverter Cohort - no data provided but available in the original CASCADE dataset
4. France - Aquitaine cohort 

5. French Hospital Database 

6. Lyon Primary Infection cohort - no data provided but available in the original CASCADE dataset
7. SEROCO cohort 

8. Germany - German cohort - no data provided

9. Greece - Greek Haemophilia cohort – all white greeks

10. Italy - Italian Seroconversion Study 

11. Netherlands - Amsterdam Cohort Studies among homosexual men and drug users 

12. Norway - Oslo and Ulleval Hospital cohorts 

13. Madrid – Sandoval

14. Barcelona

15. Badalona

16. Valencia

17. Switzerland - Swiss HIV cohort – no data provided but available in the original CASCADE dataset

18. Royal Free haemophilia cohort – no data available
19. UK Register of HIV Seroconverters 

Based on what we have, and acknowledging all possible solutions will inevitably carry some degree of misclassification, we suggest creating two variables called Geographical origin and Ethnicity.

Geographical origin

Given the data available, we suggest to create a new variable called “geographical origin” which would include the information collected in the variables “country of birth, country of origin and nationality”. 

However, looking at the way the variable “ethnicity” has been filled in the UK, we could also make some assumptions regarding geographical origin except for “black-unspecified/other” (n=13), “mixed race”(n=27). For “whites” in UK, we can assume they are National. This will fit better classification 2. 

For the FHDB, the variables “stay foreign country > 6 months since 78” is difficult to classify, but we could assimilate it to country of origin.

Given the numbers, we could make the following classifications for “geographical origin”:

Classification 1

1. National

2. Other European country 

3. North Africa and Middle East

4. Sub-Saharan Africa

5. Caribbean

6. South and Central America

7. North America (USA & Canada)

8. Indian Subcontinent

9. South East Asia

10. Other

Classification 2

We could further classify this in:

1. National, Other European country North America (USA & Canada)

2. North Africa and Middle East

3. Sub-Saharan Africa

4. Caribbean, South and Central America

5. Indian Subcontinent, South East Asia

6. Other

Ethnicity

We could also create another variable reflecting “ethnicity” (white, black, other) looking at the data from UK, Madrid-Sandoval, Seroco, Netherlands, Norway and Canada which record ethnicity or race. At a second stage, we could make some assumptions in the other cohorts based on the commonest ethnicity group for a given country of origin/country of birth or nationality.

Censoring strategies

Special attention will be paid to losses to follow-up by geographical origin to assess the “unhealthy remigration bias” (salmon bias) of people with a different geographical origin who may return to their countries to die. We will examine the proportions of losses to follow-up and measure the last CD4 count of the people lost to follow-up according to their geographical origin. 

Analyses

We will perform all analyses stratified by geographical origin or ethnicity so we will not assume that the distribution of measured and unmeasured confounding is uniform for each stratum of the main exposure variable. We will assess all possible interactions to support this approach.

Before carrying out the analyses with the newly created variables, we will asses the effect on the various outcomes of interest for each of the variables collected in the cohorts (nationality, race, country of birth, country of origin, etc…).  

We will estimate the effect of geographical origin and ethnicity on time from HIV seroconversion to HAART, AIDS and death from any cause using Kaplan-Meier methods and Cox proportional hazard models.  Also parametric survival models (Weibull, lognormal, generalised gamma) will be fitted to characterize different patterns of hazard for each level of the considered varibles

Differences in time from seroconversion to each of the outcomes will be analysed using both a cause-specific proportional hazard model and a competing risk proportional hazard model. We will allow late entry of individuals at the time of enrolment into the original cohort.

Calendar period at risk will be divided in different time-bands reflecting availability of antiretroviral therapy, and modelled as a time-dependent covariate. 

Parametric survival models will be considered also to show different changes in pattern of hazard by calendar period. Interaction between geographical origin or ethnicity and calendar period will be checked

Differences in outcome by cohort/country will be tested using homogeneity  tests.
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