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Gardener’s Grove Call
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Cochrane Systematic Review

01
RESEARCH 
QUESTION











Systematic Review and Network Meta-analysis



Intervention Versus Control
Intervention_sodium Control_sodium
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136 138
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138 138
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Zero Gradient 138

145->138 138

Zero Gradient (136/ 138 / 140) 136 / 138
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Background

• The dialysate sodium concentration can easily be adjusted on 
modern hemodialysis machines, varied across the participating 
dialysis centers, 
• ranging from 136 to 140 mmol/L, with a median of 138 mmol/L in 

Ireland and 

• from 136 to 149 mmol/L, with a median of 140 mmol/L in Ontario
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Research Question

• P – Persons with kidney failure requiring dialysis 

• I – Zero sodium gradient (Serum Na+ minus Dialysate Na+)

• C – Fixed Dialysate Sodium (138 mmol/L)

• O – Composite of major cardiovascular events (hospitalized 
acute myocardial infarction, hospitalized stroke, and 
hospitalized heart failure) and cardiovascular-related death 

• T – 4 years
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Pragmatic Registry Based Trial

Fundamental component of a registry based 
trial is a registry!
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Irish Renal Registry
23/11/2022
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Rationale

● The Kidney Disease Clinical Patient Management System 
(KDCPMS) is the national renal IT system, collecting clinical 
data on all dialysis patients in Ireland

● eMed currently not currently set up as a registry with 
collection of standardised common data elements, validation 
and regular reporting

● An multi-university, multi-agency Irish Renal Registry would 
provide the governance, technical, consent and accessibility for 
use of routinely collected data (research and quality 
improvement)
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eMed database:
- Not logical structure
- 10 thousand tables
- Hard to query
- Unlikely to translate to other 

suppliers 

SDAP project

Irish Renal Registry database
- Logical structure
- Easy to query
- Robust to back end 

database supplier
- Aligns with ERA data and 

Ontario renal registry
- Registry for dialysis 

outcomes
- Registry for pragmatic 

clinical trials

eMed database

Dr James Tattersall
Co-creator of eMed

Dr David Keane
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Challenges

● Needs buy in from key stakeholders
○ National Renal Office (Knowledge User)
○ Office of Clinical Information Officer (Data Controller)
○ Irish Kidney Association (Patient Voice)
○ Irish Nephrology Society (Knowledge Users)
○ Irish Nephrology Society Research Committee (Steering group)

● Research question must be relevant to clinical practice
● Transparent selection processs for question
● Important to Irish Nephrology Community

● Planning sustainable management of the registry beyond the HRB award
● Either HSE or Ongoing Project Grants
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Outcomes

1. High quality Irish dialysis research
○ Questions of both national and internatinal importance

2. Irish Renal Registry created by and for whole Irish renal community
○ Multi-university, multi-agency, multi-displinary, registry
○ Feeds ERA renal registry

3. Focus on training and developing research capacity in Irish Nephrology
○ Irish Renal Registry Fellowship for SpRs or Multi-displinary team

4. Enhanced capability of dialysis clinical trials
○ Pragmatic registry trials
○ Data aligned with ERA and Ontario Renal Registry
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Data Linkage

● CSO Mortality Data
● National Office of Clinical Audit (Stroke, Myocardial Infarction)
● Primary Care Reimbursement Service (Medications)
● Hospital In-Patient Enquiry (HIPE) Data
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Justification for Cluster Randomisation

• Justification for Cluster Randomisation
• Hemodialysis patients receive all their treatments at the same centre.

• HD Nurses follow a standard protocol for all patients under their care

• For centres randomized to the intervention, nurses will check the result 
of serum sodium from monthly bloods and set the dialysate sodium to 
this number.

• If there was individual prescriptions, this would increase the cross-
group contamination.
• For example, the same nurse cares for different patients in a dialysis centre and if 

the nurse observed that a patient with zero sodium gradient dialysis had fewer 
intra-dialytic hypotensive episodes, they may decide to apply this intervention to 
a patient randomised to the control group, negating the randomisation and 
contaminating the control group. 
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Describe how your trial is suitable for implementation as a 
large multi-centre randomized controlled trial

• Clinical Equipoise
• Wide variation in dialysate sodium in dialysis centers ranging from 136 

to 149 mmol/L, with a median of 140 mmol/L.

• Routine Data Collection
• Serum sodium (monthly) dialysis bloods so no extra testing resources 

would be required by local centres or study coordinators.
• Outcome data (hospitalization, stroke, MI, CVD death), secondary 

outcome data (BP, IDWG) and adherence data (serum/dialysate 
sodium) are all routinely collected.

• Intervention
• Dialysate sodium concentration can be easily modified on modern 

hemodialysis machines (variation between delivered and prescribed).
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Altered Consent?

• Criteria for altered patient consent (Tri-Council Policy Statement)

1. The research poses a clear benefit to society and unlikely to 
adversely affect patient welfare;

2. The intervention was considered to be of minimal risk to 
patients (similar to a quality-control measure that could be 
implemented by a dialysis centre director);

3. An informed consent model is impossible and impracticable 
given our research design and resources;

4. There is a plan to provide a debriefing which also offers patients 
the possibility of refusing the intervention

Yes, level of evidence?

Likely, need to confirm with ongoing systematic review

Yes

Unsure; what was this?
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Personalised Medication at a policy level

• The zero serum to dialysate sodium gradient approach presented 
in this trial takes into account individual dietary, residual 
function and sodium set point.
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Personalised Medication at a policy level

Hecking M, Kainz A, Hörl WH, Herkner H, Sunder-Plassmann G. Sodium setpoint and sodium gradient: influence on plasma sodium change and weight gain. American journal of nephrology. 2011;33(1):39-48.



Eligibility Criteria 

• This trial had 3 inclusion criteria at the level of the hemodialysis
center: 
• HD centre >50 outpatients

• The medical director of the hemodialysis center must be willing to have 
their center use a randomized policy for dialysate sodium concentration 
for the duration of the trial.

• The hemodialysis center must ensure that it can keep primary outcome 
data (hospitalized acute myocardial infarction, hospitalized stroke, 
hospitalized heart failure, and cardiovascular related death), secondary 
outcome data (blood pressure, interdialytic weight gain, and intradialytic 
hypotension) and adherence data (serum and dialysate sodium 
concentration).
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Trial Design

• Cluster Randomized Clinical Trial Versus Individual Level 
Randomisation

• Phase III

• Outcome-assessment-blinded

• Pragmatic, Registry Data

• Primary outcome: 
• Cardiovascular events (hospitalized acute myocardial infarction, 

hospitalized stroke and CVD mortality)

• Secondary outcome: 
• Interdialytic Weight Gain (IDWG); Intradialytic Hypotension (IDH)
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Intervention
Zero Sodium Gradient

Control
Fixed Sodium (138 mmol/L)

Cluster 
Randomisation

Routine Collection of Data

Routine Collection of Data

CVD Outcomes

CVD Outcomes

eMed Data
HIPE Data
National Clinical Registries 
of Stroke, MI, Death

eMed Data
HIPE Data
National Clinical Registries 
of Stroke, MI, Death

Monthly Adjustment
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Protocol adherence

• Individual patients, in consultation with their nephrologist, 
may choose to use different dialysate sodium concentrations 
if necessary. 

• In this pragmatic trial, we aim to have at least 90% 
adherence to the centrally assigned regimen at any given 
time. 
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Implementation Strategy 

• Individual patients, in consultation with their nephrologist, 
may choose to use different dialysate sodium concentrations 
if necessary. 

• In this pragmatic trial, we aim to have at least 90% 
adherence to the centrally assigned regimen at any given 
time. 
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Ethical Considerations 

• Research ethics approval will be obtained for the trial

• Written consent for enrollment, receipt of the assigned 
sodium regimen, and data collection were waived. 

• All patients undergoing hemodialysis at participating centers
will be informed about the trial and about their right to opt 
out of the assigned treatment at their center. 

• PPI focus group with the Irish Kidney Association (HRB SDAP)

03

FEASIBILITY



Goals, timelines, deliverables, and funding support

• Goal
• Develop a grant ready protocol for an international trial (Canada/Ireland) to submit to funding 

bodies

• Administrative support
• What would this look like?

• Partnership liaising
• Public, patient and carer involvement in research

• PPI Focus Group in Ireland and Canada

• Active participation of hemodialysis patient on protocol development
• Both Irish and Canadian

• Ethical analysis
• Altered consent process
• How was this done for MyTemp in Canada? Can we emulate this?
• PPI Focus Group for Irish Altered Consent

• Analysis of existing data sources
• Ontario Data for sample size calculations
• Irish Data (eMedRenal) for sample size calculations
• Development of backend data infrastructure on eMed
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Potential Sample Size

• all haemodialysis patients in Ontario (15,000 patients)
• 84 haemodialysis centres, fewer clusters

• Overflow centers combined

• all haemodialysis patients in Ireland (~2,000 patients)
• 23 haemodialysis centres
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Individual or Cluster Level Analysis
• Reasons for Cluster Level Analysis

• “individual-level analysis approaches can lead to an inflated type I error rate when the 
number of clusters is small”

• “The minimum number of clusters required to maintain the type I error rate at 5% has 
been suggested to be around 30–40 clusters for mixed models and 40–50 for GEEs”

• “three reviews of CRTs found median numbers of 21, 25 and 34 of clusters 
randomized”

• Reasons for Individual Level Analysis
• Individual with a cluster adjustment (correlation within cluster)
• “typically lead to higher power and allow adjustment for covariates in a more 

straightforward way than cluster-level methods”
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Replicate myTemp Sample Size (Alberto)



Variability in Cluster Size

• Variability in cluster sizes was accounted for by using the harmonic 
mean of person-time years in the sample size calculation, as 
suggested by Hayes and Moulton (2017).



Simulation - Sample Size

This is likely to be bigger

SD assumed here 0.08 (CoV 0.14)

Fixed number of clusters and cluster size

Calculate cluster number based on 
formula and apply here



Simulation - Sample Size
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Systematic Review

● Dialysate sodium concentration for patients with maintenance 
haemodialysis: A systematic review and network meta-analysis.

Srishti Dadheech



Public, Patient and Carer Involvement

● Meetings with IKA about Renal Registry
○ Floated the idea of pragmatic trials

● Meeting with expert patient Maciej Doczyk

● Meeting with PPI ignite manager in Galway
○ Advice re funding option for patient co-applicant
○ Advice re funding for Patient Advisory Group
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