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Considerations

• Design:

– Cluster-Randomized Trial

– Covariate-constraint randomization

• Objective: to examine the effect of the intervention on

1. a composite outcome of cardiovascular-related death or major cardiovascular-related 
hospitalization

2. the mean drop in intradialytic systolic blood pressure

• Type of outcome & data collection

• Interpretation



Design considerations

• Cluster randomized trials: 

– Correlation of outcomes within clusters
– Varying cluster sizes
– Effective sample size 
– Statistical efficient designs (i.e., matching, stratification, constraining)



Design considerations

• Covariate constrained randomization: 

– Select important 
prognostic characteristics

– Increase chance of 
balancing on cluster- and 
individual-level 
characteristics

– Can offer gain in power



Design considerations

• Understanding clusters

– Impact of variable cluster 
sizes at design and 
analysis

– Small number of clusters

• Adjustments depending on 
the model when < 40 
clusters in trial



Design considerations

• Interpretation

– Target treatment effects

• Participant-average

• Cluster-average

– Informative cluster sizes

• Outcomes differ

• Treatment effect differs 

https://rethinkingclinicaltrials.org/news/grand-rounds-march-10-2023-estimands-in-cluster-
randomized-trials-choosing-analyses-that-answer-the-right-question-brennan-kahan-phd/



Primary Analysis

• By Design, we need to account for:
– Correlation of outcomes in dialysis centres (the “clusters”)

– Variables used in the constrained randomization

• Intention-to-treat approach: analyzed according to index center’s 
intervention allocation

• Cohort, characteristics, outcomes and censoring events through ICES
– Outcome: is a composite of cardiovascular-related death or hospital admission 

with myocardial infarction, congestive heart failure, or ischemic stroke

– What about non-cardiovascular death?

• Follow up until outcome, emigration, non-cardiovascular death, maximum 
follow-up date



Primary Analysis

• High rate of non-cardiovascular death 

– Individual-level 
multivariable GEE 
extension for the Fine and 
Grey's sub-distribution 
proportional hazards

– supplement with the 
cause-specific hazard 
model



Robust 
findings

• Descriptively & visually

• Components of the 
composite

• Additional outcomes

• Additional analyses
– As-treated

– Unadjusted

– Additional competing risk 
and censoring events

– Recurrent event

– Subgroups



Key Secondary Outcome

• The mean drop in patients’ intradialytic systolic blood pressure

– collected deidentified information on 15 randomly sampled 
haemodialysis treatments from each centre each month

– Assessed 5 definitions

– Considerations:

• Correlation of outcomes within clusters (i.e., within dialysis centres)

• Correlation of repeated measures (i.e., over time)

• No individual-level identifiers

• Between-group mean differences



Key Secondary Analysis

• Unadjusted linear mixed model on the cluster-period 
summaries, accounting for the repeated measures over time at 
the cluster level

• Explored different correlation structures overtime

Variance components
(assumed independence)

Compound symmetry Auto-regressive (1)



Reporting
http://www.consort-statement.org/extensions

https://methods.cochrane.org/bias/resources/rob-2-
revised-cochrane-risk-bias-tool-randomized-trials

http://www.consort-statement.org/extensions

