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Hypothesis generating prior work 

• Equity of access & outcomes – Dr Uday Udayaraj PhD 

– Attainment of standards & access to transplantation; ethnicity 

• Access to transplant waiting list – Dr Rommel Ravanan 

– BMJ paper and supporting case for ATTOM 

• Centre performance: structure & process – Dr Alex Hodsman PhD 

– Mixed methods in CKD MBD; clinical practices and performance 

• Regional variation – Dr Clare Castledine PhD 

– Access to RRT & home dialysis; practice patterns; multi-level modelling 

• Hospital episode statistics – Dr Retha Steenkamp PhD 

– Development and validation of prognostic models 

• Hospital episode statistics – Dr James  Fotheringham PhD 

– Adjustment for casemix; early PD failure; long break on HD 
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UKRR: old and new data 

Haemodialysis 
Peritoneal dialysis 
Kidney transplantation 

Acute dialysis 

CKD 4/5 in 2y care 

Demographics 
Case-mix 
Laboratory data 

New UKRR, from renal IT systems, 2016 

PROMs & PREMs 
Activation 
 

AKI in 1y & 2y care 

Paper & electronic, 2015 
(TP CKD National Programme) 

Direct from labs, 2015 
(AKI National Programme) 

The original UKRR 



RESEARCH WITH  UKRR 
Observational data & novel statistics 
Randomised trials 
• Individual 
• Cluster 



Real-world data: novel statistics 

Gain experience with Marginal Structural Modelling 

• NIHR post-doctoral fellowship 
– Dr Kate Birnie, statistician, University of Bristol 



Erythropoiesis Stimulating Agents 

ESAs (EPO) , with IV iron, are the main treatment for anaemia in patients with CKD. 
 
Although observational studies suggest better outcomes for patients who achieve higher haemoglobin (Hb) 
levels, RCTs comparing higher and lower Hb targets have led to safety concerns over higher targets, and to 
changes in treatment guidelines. 



Erythropoiesis Stimulating Agents 

Quarterly data from 2005-2013 
28,936 haemodialysis patients reported to the UK Renal Registry. 
Trends over time (in relation to the Renal Association guideline) in: 
• ESA use and average dose 
• Hb 
• Ferritin 

Mean Hb over time in all HD pts, 
by ESA status 
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Erythropoiesis Stimulating Agents 

Quarterly data from 2005-2013 
28,936 haemodialysis patients reported to the UK Renal Registry. 
Trends over time (in relation to the Renal Association guideline) in: 
• ESA use and average dose 
• Hb 
• Ferritin Ferritin levels (reflecting iv iron use) 

Mean Hb over time in all HD pts, 
by ESA status 



Erythropoiesis Stimulating Agents 

Plans for marginal structural modelling 
 
• Agree the hypothetical RCT that we want to emulate with observational data 

 
Correcting anaemia in HD patients to a target haemoglobin of 120-140 g/L confers survival benefit compared 
to a target of 100-120 g/L if combined with a dosing strategy that restricts use of erythropoiesis stimulating 
agents (ESAs) to patients with a high erythropoiesis sensitivity index .  
 

• All data (i.e. all lab values, not just one quarterly value) 
• Inverse probability of treatment weighting 
• Time varying exposure and confounding 
• Analysis will be a pooled logistic regression model (equivalent to a Cox model, but using discrete time 

intervals). 
 

In preparation… 



Randomised controlled trials 



Efficient trial design: “registry trials” 

Rely on UKRR/ linkage to Hospital Episode Statistics for outcomes: 

• SIMPLIFIED – Dr Thomas Hiemstra (Cambridge) & co-investigators  
– Cholecalciferol vs placebo to reduce all cause mortality in dialysis patients 

• H4RT – Dr Fergus Caskey (Bristol) & co-investigators  
– High-volume HDF vs high-flux HD to reduce non-cancer mortality or CV/ infection-related mortality 

 

Secondary use of UKRR for outcomes/ modelling 

• BISTRO – Prof Simon Davies (Stoke) & co-investigators  
– Use of bioimepdance to preserve residual renal function in incident HD patients 

• Prepare for Kidney Care – Dr Fergus Caskey (Bristol) & co-investigators  
– Prepare for renal dialysis vs prepare for responsive management in frail older people with CKD5 

 

 = £7m funding from 



H4RT – a registry trial 

The High-volume HDF vs High-flux HD Registry Trial 



HDF: evidence of effectiveness 

The current UK Renal Association guideline states:  
“Haemodiafiltration would be the preferred mode of [dialysis] if it was shown in randomised controlled trials 
to provide better patient outcomes than high flux haemodialysis. Evidence level 2C” (MacTier 2009) 

Peters SA. NDT 2015 

But these are post-hoc analyses 

Systematic reviews: 
Susantitaphong, NDT 2013 
Mostovaya, Sem Dial 2014 
Nistor, AJKD 2014 
Wang 2014, AJKD 2014 
Nistor, Cochrane 2015 
 
“May reduce…” “Inconclusive” 



H4RT – a registry trial 

Aim:  
To establish the effectiveness and cost-effectiveness of high-volume HDF compared with high-flux HD in adult 
patients with ESKD on maintenance thrice weekly in-centre HD. 

Design:  
A non-blinded, randomised, parallel group, controlled trial comparing high-volume HDF (aiming for 21+L of 
substitution fluid) against high-flux HD, randomised 1:1 and stratified by site, age (18-64 and 65+) and residual 
renal function (urine volume <100mL/day and 100+mL/day). 



H4RT – flow diagram 

Recruiting sites now and patients from November 2017! 

Nurse 

Digital 



Cluster randomised trials 



Tackling AKI 

Electronic 
detection 

Care bundle 
Education 

programme 

Led by Dr Nick Selby, Derby 
Funded by the Health Foundation 

“Complex intervention” 
 - e-alerts 
 - an education programme 
 - a care bundle 
Developed in one hospital 
Results promising  
 - ~20% reduction in AKI mortality 
 
Extend to 5 hospitals as a Quality Improvement 
initiative 
 - 60,000-200,000 admissions/ yr 
 
Aim: To reduce AKI-associated 30-day mortality 



Tackling AKI 
A “stepped wedge cluster randomised trial” 

Primary outcome - mortality at 30 days 
 
Power based on: 
• AKI incidence of 2.5% of admissions 
• 30-day mortality rate after AKI of 16% 
• Power 80%, alpha 0.05, ICC between 0.01-0.2 
 
We would be able to detect a decrease in mortality from 16% to 12.8%. (equating to around 300 fewer deaths 
each year for the total of the 5 units).  

  Dec-14 Mar-15 Jun-15 Sep-15 Dec-15 Mar-16 Jun-16 Sep-16 Dec-16 

  to to to to to to to to to 

  Feb-15 May-15 Aug-15 Nov-15 Feb-16 May-16 Aug-16 Nov-16 Feb-17 

Frimley Park 0 0 T 1 1 1 1 1 1 

Bradford 0 0 0 T 1 1 1 1 1 

Ashford and St Peters 0 0 0 0 T 1 1 1 1 

Leeds  General 0 0 0 0 0 T 1 1 1 

Leeds St James 0 0 0 0 0 0 T 1 1 

Period 1 2 3 4 5 6 7 8 9 

Results due Summer 2017! 



Information governance 

Section 251 
for 

Audit and  
quality assurance 

Section 251 
for 

Research 

Confidentiality Advisory Group 
The Health Research Authority 

The Secretary of State for Health 

Support to: 
• Collect identifiable data without 

individual consent 
• Link to other specific databases 



Access to UKRR data 

www.renalreg.org 

Dr Katharine Evans 
Research Development Officer 

ukrr-research@renalregistry.nhs.uk 



Access to Methods Advice 
Renal Association  

Renal Information Governance Board 

Senior Management Team 

Research Methods 
Study Group 

Regional Network  
Meetings 

UKKRC HD 
Study Group 

UKKRC PD 
Study Group 

UKKRC Tx 
Study Group 

UKKRC AKI 
Study Group 

UKKRC CKD 
Study Group 

Patient  
Council 

UKKRC 

For trials methods advice, think about the UKKRC Renal Trial Network, chaired by 
Dr Thomas Hiemstra 



In conclusion 

• Exciting new opportunities for using real life data to: 

– Study the effectiveness of medication 

 

• Important to: 

– Obtain funding to do it properly 

– Understand the available data and its quality 

– Understand the legal / information governance process 

– Work with experts in causal modelling and novel statstics 

– Learn about strengths and weakness of novel statistics 

– Consider the role of pragmatic, registry trials 
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Thank you for your attention! 
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Get the QI habit 
Get the leadership habit 

 
 
 

"Excellence is not an act, but a habit."  
 

Aristotle 

Dr Emma Vaux  
Emma.vaux@royalberkshire.nhs.uk            @VauxEmma 
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safety 
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https://www.renalreg.org/


 

 

Translational Research 

Quality Improvement is a T3 

enterprise 

Basic

Scientific

Discovery

Candidate

health

application

Evidence

Based

Guideline

Current

Healthcare

Practice

Population

Health

Impact

 Phase 1 & 2 clinical

trials

 Observational

studies

 Phase 3 clinical

trials

 Meta analyses

 Guideline

development

 Practice-Based

research

 Dissemination

research

 Implementation

research

 Epidemiological

studies

 Outcomes research

 Population

monitoring of

mortality, morbidity,

benefits & risks

T1 T2 T3 T4

Westfall, J. M., J. Mold, et al. (2007). "Practice-Based Research--"Blue Highways" on the NIH Roadmap.“ JAMA 297(4): 403-406. 

Khoury, M. J., M. Gwinn, et al. (2007). "The continuum of translation research in genomic medicine: how can we accelerate the appropriate 
integration of human genome discoveries into health care and disease prevention?"  Genet Med 9(10): 665-74 



PEOPLE 

ENVIRONMENT FINANCE Sustainable 

Mortimer F, Isherwood J,  Wilkinson A, Vaux E (2017) In press 

 VALUE  =   Outcomes for patients & populations 

  Environmental + Social + Financial impacts 

   (the “triple bottom line”) 

Building sustainability 
into quality 

improvement 



“The standard you walk by is the standard you accept” 



GMC GPC 



Does 

Shows  

Knows how  

Knows 

Miller’s triangle of clinical competence 

16 



  

DOES (SHOULD) 

DOES (ACTUAL)  

KNOWS , KNOWS HOW, SHOWS 

Adapt Miller’s triangle of clinical competence 

Vaux, 2016 16 

Justify, mitigate  
Improve GAP?  



On our own we didn’t do anything…. 
so we formed a committee …. 
and still didn’t do anything….. 



Clinical audit as continuous improvement 

Traditional 

Time 
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u
a
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https://thenounproject.com/term/check-box/3879
http://www.caroltaylorquilts.com/QuiltPages/LinearSeries/photos/duplicity/Duplicity-800.jpg


Quality 
  
‘Patient care that focuses on safety, effectiveness and patient experience’   
NHS Constitution definition 
  
 
 
  

Quality Improvement 
Using understanding of our  complex healthcare environment, 
 
Applying a systematic approach, 
 
Designing, testing, and implementing changes using real-time  measurement 
for improvement, 
 
To make a difference to patients by improving safety and effectiveness and 
experience of care 
  
 
 
  

Quality improvement education  

Develops our capability and resilience to put quality improvement into action 

through acquisition, assimilation and application of: 

– Knowledge in improvement science, systems and measurement 

– Skills in managing complexity, leading change, learning and reflection, and 

ensuring sustainability 

– Training in human factors that impacts those capabilities 

– Involvement of patients throughout the process 

 

 

  



Managing 
complexity 

Leading 
change 

Learning & 
reflection 

knowledge 

Human 
factors 

sustainability 
Resilience 

Systems 
thinking Influencing 

learning 
creativity 
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Systems 
thinking 

creativity 

learning 

Influencing 

Resilience 



Our approach 
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Key recommendations 
 





“We should start with the patient.  It is important that quality improvement 

starts with what is important and not with what is easy to address” 

Patricia Peattie, Chair Academy Patient Lay Group 

Special thanks….. Clare Owen, Ross Scrivener, Julia Taylor, Ed Prosser-Snelling, Rose Jarvis  

@VauxEmma 
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Part of the Yorkshire & Humber AHSN 

DDIP: Diabetes & Dialysis 
Improvement Project 

Dr Nicole Williams – ST7 Renal medicine 

Dr Mark Wright – Renal Consultant 

Dr Michael Mansfield – Diabetes Consultant 
St James’ University Hospital, Leeds 

 

6th July, 2017 

 



 

 

Our problem and aim (1) 
• It has been noted that there is a persistent cohort of haemodialysis 

patients on inpatient wards with diabetic foot complications 

 

• Dialysis patients are almost three times more likely to have an amputation 
than a non-dialysis dependent diabetic patient 

 

• Two-thirds of diabetic HD patients die within two years of an amputation 

Pernat et al., (2016)BMJ Open Diabetes Research & Care 

 

 

 



 

 

Our problem and aim (2) 
• Our aim: 

 

– To improve the care of heamodialysis patients 
with diabetes to see if we can reduce the number 
of foot complications 



 

 

What we did (1) 
• A questionnaire to the heamodialysis patients to find 

out about  
– Diabetes education 

– Foot care & complications 

– Eye care & complications 

 

• 94 completed questionnaires (185) 
– 30 patients had a foot complication related to diabetes 

 

 

 
 



 

 

What we did (2) 
• Introduced a DDIP proforma 

– Reminder for foot check/eye checks 

– Contact details for patients’ diabetes  care 

– Contact details for patients’ podiatry service 

 

• Talks about DDIP at HD study days attended by 
nurses and CSWs 

 
 



 

 

What we did (2) 

 

 

 

 



 

 

Future Plans 

• Liaison with podiatry service regarding 
teaching sessions for foot inspection 

– Local service has funding for education 
programme 

– Pilot HD unit 

 

 

 



 

 

What we learned 
• This is a long term project 

– Unlikely to see short term benefit 

 

• Engagement of already busy nursing 
colleagues 
– Keen to help but other work pressures 

– Trial feasibility of introducing foot inspections 



Part of the Yorkshire & Humber AHSN 

Dialysis START programme 

Liz Green – Predialysis Specialist Nurse  

(on behalf of York DSP team)  

York NHS Foundation Trust 

 
6th July, 2017 

 



 

 

Our problem and aim 
• Starting haemodialysis can be a difficult and 

daunting experience for patients. 

•We wanted to reduce the anxiety of starting 
dialysis by sharing the knowledge of what 
happens in the dialysis unit. 

 



 

 

What we did 
• MDT members developed a plan for topics to be covered to 

include expert patients and group facilitator 

• Each session was constructed around a theme that focussed 
on the patient  

• In a room close to dialysis unit – over 4 weeks, 2 hours each 
session (started with 6 weeks – but kept patient choice 
sessions and expert patient) 

• Used a combination of lectures, hands-on, self care (using 
dialysis machines and BP monitors), discussions, included 
breaks to promote networking 

 



How we did it?.......  



…………How we did it 
Dialysis Start – programme structure 

Week 1 – Planning for dialysis 
Introduction to the Renal (multidisciplinary) team 
Symptoms pre dialysis 
Renal ‘diet’ 
Blood pressure management and self monitoring 
Consideration of dialysis access 
 

Week 2 - A Day on Dialysis 
Renal admin – Transport to the dialysis unit, car 
parking and help with viewing blood results 
Patient and nurse explaining what to expect on 
dialysis 
Meet the dialysis machine 
 

Week 3 - Staying well on dialysis 
Going on holidays 
Renal social work – benefits, carer support, grants 
Exercise on dialysis 
Art in the dialysis unit 
Introduction to psychology service 
Looking after your diet and fluid intake on dialysis  

Week 4 – Taking control on dialysis 
Sharing the Care with the dialysis team & explore 
Self Care  
Hands on time with your dialysis machine 
Pharmacy and medications 
Evaluation 



What we learned – patient and carer evaluation 

 



• Preparedness for starting  

   dialysis 

 

 

• Confidence in ability to  

   cope on dialysis 
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What we learned – patient and carer 

evaluation 

 



 

 

What we learned 
• We feel that we have learnt that we can help 

patients look at dialysis in a more positive 
manner by taking more control of their 
treatment 

• We have a feeling that we’ve delayed dialysis 
in this cohort of patients. 



Calcium management 

following  

surgical parathyroidectomy 

Dr Rachael Czajka, CT2, Bradford Royal Infirmary 

Dr John Stoves, Consultant Nephrologist, Bradford Royal Infirmary 



Background 

 Hyperparathyroidism is a common complication of CKD 

 Treatment options include medical and surgical management 

 Parathyroidectomy may be associated with ‘hungry bones syndrome’ 

 

 Current Guidelines (2007) 

 One size fits all 

 Monitoring frequency unclear 

 Adherence unclear 

 

 



Our aim 

 Review data from previous results to predict which patients are most 

predisposed to developing hypocalcaemia post parathyroidectomy 

 Establish the need for tailoring of the guideline and other interventions to 

minimise this risk 

 



What we did 

Reviewed data for all patients who underwent parathyroidectomy for 

hyperparathyroidism at the Bradford Royal Infirmary between 2006 and 2016 

 48 patients 

 36 haemodialysis, 4 PD, 3 pre dialysis, 5 transplant 

 24 female, 24 male 

 36 secondary, 12 tertiary 

 

Review of pre-, peri- and post-operative, and most recent calcium, phosphate, 

PTH and alkaline phosphatase levels. 



Results 



Pre-operative calcium vs post-operative 

calcium nadir 
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Peri-operative drop in calcium vs post-

operative calcium nadir 
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Pre-operative PTH and alkaline phosphatase 

vs post-operative calcium nadir 
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Pre-operative PTH vs post-operative 

calcium nadir 
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Pre-operative alkaline phosphatase vs 

post-operative calcium nadir 
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What we learned 

 Higher pre-operative PTH and alkaline 

phosphatase levels are helpful predictors of lower 

post-operative serum calcium levels and peri-

operative reduction in serum calcium 



Our proposals for quality improvement 

 Guideline update 

 A clearer pre-operative assessment and management plan 

 An algorithm for pre-operative calcium loading based on baseline PTH and alkaline 

phosphatase 

 A clearer peri- and post-operative monitoring plan 

 A clearer plan for management of post-operative hypocalcaemia 

 

 Dedicated co-ordinator for inpatients 

 Start a parathyroidectomy care bundle 

 Produce an e-bundle for EPR 

 





Proposed pre-loading algorithm 

PTH <100 pmol/L 

Alkaline phosphatase 
<500 U/L 

2 micrograms 
alfacalcidol OD and 
calcium supplement 
e.g. calcichew TT ON             

for 5 days 

Alkaline phosphatase 
≥500 U/L 

PTH ≥100 pmol/L 

Alkaline phosphatase 
<500 U/L 

Alkaline phosphatase 
≥500 U/L 

2 micrograms  
alfacalcidol BD and 
calcium supplement 
e.g. calcichew TT ON              

for 10 days 

2 micrograms 
alfacalcidol OD and 
calcium supplement 
e.g. calcichew TT ON             

for 10 days 



Summary 

 Evidence suggests that the surgical parathyroidectomy pathway in Bradford 

can be improved 

 QI project ongoing around guideline review, pathway co-ordination and 

pathway automation 

 Measurement will include changes in structure, process and clinical 

outcomes 



Questions and suggestions 
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Our Problem and Aim 
 Increased incidence of MSSA bacteraemia in renal 

unit, Newcastle. 

 Root cause analysis of chronic haemodialysis pts 
with MSSA bacteraemia. 

 Period included: May to October 2015. 

 Total of 11 patients. 

 Total incidence in previous year 6 bacteraemias. 

 Aim is to identify the underlying cause and 
implement changes to reduce the bacteraemia rate 



Distribution of patients 

Arteriovenous fistula, 1 

Tunnelled dialysis 
catheter insitu </= 

30days, 4 

Tunnelled dialysis 
catheter insitu > 

30days, 6 

Number of patients 



 

 

What we did 
 For TDCs </= 30days old 

 Review of pre-procedure documentation and preparation 

 Recent line or skin tract infections 

 Temporary access insitu at the time of TDC insertion? 

 

 For AVF associated bacteremia- review of buttonhole 
needling training documentation, use of picks, pre- 
needling chlorhexidine use 

 



 

 

Continued.. 
 For TDCs >30days old: 

 In the 2 weeks prior to bacteraemias 

 Documentation of exit site reviews at each session 

 Documentation of aseptic precautions each session 

 Timeliness of treatment of exit site infections 

 Access dysfunction, including need specific interventions 

 Review of adherence to biopatch protocol 
 For MSSA colonised patients- after 2nd exit site infection to 

be routinely used 

 



 

 

What we learned 
 Nonadherence to the existing protocol of bio-patch 

 Suboptimal pre-procedure preparation for the patients 
who undergo line insertion in interventional radiology 

 Poor documentation - aseptic technique  

 Suboptimal cannula care documentation  

 Patients who had line exchanges over guidewire formed a 
significant proportion (2 out of 4) of bacteraemia in TDC 
<30 days group. 



 

 

What we did 
 Existing biopatch protocol simplified. 
 Pre-insertion checklist standardised  
 Develop Antimicrobial bundles for high risk groups 
 ANTT documentation audit. 
 Audit on guidewire exchanges (Oct-Dec 2015):  

 9 procedures performed 
 In 4 patients- less risky approach could have used  
 Recommendation: Requests for guidewire exchanges 

should be via MDT 



Sheffield Colonisation rates 



Bacteraemia episodes according to 
colonisation 

2015/16 data: 2016/7 data: 



Could we limit screening to 
specific groups? 




