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Innovations in 
Kidney Care and Practice:  2012

•
 

in·no·va·tion ( n  -v  sh n) 
1. The act of introducing something new
2. Something newly introduced.
3. (the act of making) a change or a new arrangement 



What’ s  new? 

•
 

New perspectives
•

 
New focus 
–

 
Optimal Care

–
 

Patients First
–

 
System redesign

–
 

Practical Research involvement



Optimal care

•
 

…that care which leads to the best outcomes for the 
individual, the population and society



Framework 



Requirements for Optimal care of 
Individuals

•
 

Scientific understanding of disease(s)
•

 
Ability to identify the disease

•
 

Ability to identify patients at risk
•

 
Knowledge of best therapies and strategies

•
 

Ability to deliver effective therapies in a timely manner
•

 
Supportive health environment



Inter-related strategies to improve patient 
outcomes

1. Public awareness
2. Professional education
3. Policy Influence
4. Care Delivery Systems
5. Research 

–
 

Basic, clinical, and outcome based 



The problems: patient perspective
•

 
Who, what, where and why? 
–

 
Understanding the system and the options 

•
 

How can I stop the disease?
–

 
Delaying the progression of disease

•
 

Why am I on these/ so many  medicines? 
–

 
Understanding Medications: Side effects and errors

•
 

Why don’t I feel well? 
–

 
Improving Pain and symptom control

•
 

How do I get to all my appointments and treatments? 
–

 
Navigation and Transportation



The problems: 
the clinical and system perspectives 

•
 

Timely  identification and referral
•

 
Delay of progression of CKD

•
 

Optimal dialysis modality selection and timing
–

 
Pre-emptive (vascular) access

–
 

Independent dialysis on modality of choice
•

 
Timely Transplant referral (managing wait lists)

•
 

Continuity of care and transitions over time



Solutions

•
 

Understand disease processes
•

 
Implement best practices

•
 

Generate new knowledge

•
 

Create systems and teams that address important 
patient problems



Innovations

•
 

In Science and Discovery
•

 
In Care and Practice

•
 

In Policies 



Science and Discovery
•

 
Diagnostics
–

 

Identifying high risk patients : simple and newer biomarkers
–

 

Genetic testing for specific diseases 
–

 

Improved imaging
•

 
Newer Drugs
–

 

Bardoxalone (DM Nephropathy?)
–

 

Tolvaptan ( Hyponatremia/ ? PCKD)
–

 

Eceluzimab (HUS)

•
 

Therapies and Strategies
–

 

Identification and CKD care
–

 

Extended dialysis
–

 

Improved preparation for dialysis
–

 

Anemia protocols
–

 

Steroid free Transplant protocols
–

 

Medication reconciliation



Exciting science…Progression, 
Prediction, Prevention

•

 

Population-based Risk Assessment of APOL1 on Renal Disease Friedman, DJ, et al 
JASN. 2011 Oct 13. 

•

 

Circulating urokinase receptor as a cause of focal segmental glomerulosclerosis. 
Wei, C ,  et al. Nature Medicine 17, 952-960 2011

•

 

Fibroblast Growth Factor 23 and Risks of Mortality and End-Stage Renal Disease in 
Patients With Chronic Kidney Disease Isakova, T, et al JAMA. 2011;305(23):2432-2439

•
•

 

Bardoxolone methyl  and kidney function in CKD with type 2 diabetes. Pergola PE, et 
al N Engl J Med. 2011;365(4):327-36.

•

 

The effects of lowering LDL cholesterol with simvastatain plus ezetimibe in 
patients with chronic kidney disease ( Study of Heart and Renal Protection): a 
randomized placebo controlled trial. Baigent,C, et al Lancet 2011; 377:2181-92

http://www.ncbi.nlm.nih.gov/pubmed/21997396


Innovations in Care and Practice

•
 

Focus on patient outcomes

•
 

Focus on knowledge translation
–

 
What we know to what we do

–
 

What works in the real world

•
 

Focus on creating systems which optimize 
outcomes



•
 

‘Unique’ organizational chart – 
patients at the centre 

•
 

Health authorities have 
operational responsibility for 
delivery of programs

•
 

BCPRA forms an overarching 
support for those programs, 
and is accountable to the 
PHSA and MOH for outcomes

Form follows function: 
Patients are the raison d’etre for BCPRA



PROMIS Information system:  an Integrated 
Approach of using data to guide decision making

Common KPI’s

 
and Business 

Logic

What

 

is is happening??
Scorecards

 and

 

Dashboards

What happened?
Reporting, 

Consolidation

What will happen?

 Forecasting
What do I want to happen?

Planning, Budgeting

Why did it happen?
Analytics



Provincial Initiatives: focus on patient and system needs

•
 

Provincial Patient Education Strategy
•

 

Tailoring information and processes for patients

•
 

Patient Safety
•

 

Medication Reconciliation

•

 

Vascular access initiatives

•
 

Delaying progression of CKD
•

 

GP education/ Guidelines

•

 

BC Kidney Care Advisory Committee (CKD Strategy)

•
 

Improving outcomes and choices
•

 

Independent Dialysis Strategies and Transplant (funding, training, education)

•

 

End of life Care and Advanced Care Planning

•
 

Reducing variability in care
•

 

Protocols and standards : anemia mgmt, CKD bloodwork, VA, pain algorithm



Dialysis Care

•
 

Extended dialysis 
–

 
Independent dialysis 

•
 

Nocturnal Home hemodialysis
•

 
Nocturnal Facility based hemodialysis

–

 

Independent
–

 

dependent

–
 

Assisted PD
•

 
New machines, dialysis membranes, solutions

•
 

New anticoagulation protocols
•

 
Improved catheter locking solutions and protocols



Patient education about choices

•
 

New materials
•

 
Translation to 5 languages

•
 

Web site and other materials : patient friendly
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Optimizing access to 
Transplantation



Transplantation

•
 

Donor supply:
–

 
Paired exchanges and domino chains

–
 

Donation after cardiac death ( DCD) 
Extended criteria donors ( ECD)

•
 

Recipient care:
–

 
Reduction in acute rejection rates

–
 

Steroid free protocols
–

 
Tailoring of immuno-suppression to individuals



BC has the highest living donation rate



Incompatible transplantation: 
more choices more possibilities 

Courtesy of CBS

9 

Types of Donor Exchanges 

Paired 
Exchange 

Domino/Chain 

N-Way 
Exchange 



Transplantation processes
•

 
Improved procurement system and resources = 
increase in deceased donor organ availability  

•
 

Funding model:
–

 
Patient centered focus

–
 

Multidisciplinary team roles and responsibilities
•

 
Right people, right place, right time for the patient

–
 

Recognized need for navigation and closer to home 
activities



A collaboration : 
An integrated funding model for patients 

with kidney disease :focus on 
Kidney Transplantation

26



27

Key Concepts

•
 

Tx funding model and Renal funding model = first 
comprehensive funding model to include all aspects of care  
throughout the continuum from identification to death for 
patients with CKD

•
 

Pre and Post Transplant care modeled on best practices 
and patient perspectives

•
 

Activities described 
–

 

Location of activity may vary by region or pt

•
 

Concept of “home team’ and ‘transplant team’



CKD Care
•

 
Identification and awareness

•
 

Integrated care 
•

 
Shared care

•
 

Multidisciplinary teams

•
 

BC Kidney Care Advisory committee ( KCAC)
–

 
Understand variability in structure and outcomes 

–
 

Improve and align care and outcomes



Median eGFR at time of CKD registration 

•
 

Consistently ~ 30- 33 ml/min 
•

 
Optimized time and exposure to team and 
resources

Mean eGFR at CKD Registration
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•
 

N=~4000 pts referred cohort
•

 
GFR slope 

Median: -2.06 (P25 : -5.22, P75 : 0.43) ml/min/ year 

•
 

28 %   0 ml/min/ year 
•

 
46 %   0.1 – 5.0 ml/min / year

•
 

26 %  > 5 ml/min / year
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Even at low eGFR levels, substantial proportion 
of patients do not require RRT

Levin A et al. Am J Kidney Dis

 

52;4:661‐671, 2008



Pe
rc

en
ta

ge
 (%

)

GFR: 45-60

0

15

30

45

60

75

HG Ca PO4 iPTH ALB

Caucasian

Asian Oriental

South Asian

*

*

*

*

GFR: 30-45

0

15

30

45

60

75

HG Ca PO4 iPTH ALB

*

*

*

*

*

Pe
rc

en
ta

ge
 (%

)

GFR: 15-30

0

15

30

45

60

75

HG Ca PO4 iPTH ALB

*

*

*

*

*

* *

GFR: <15

0

15

30

45

60

75

HG Ca PO4 iPTH ALB

*

*

*
*

*

Asians more likely to have abn of Hb, PO4, PTH and Alb at any level of GFR vs Whites

We have learned that there is variation between ethnicities at 
each stage of CKD with respect to associated CKD laboratory 
abnormalities



And that Asian patients have faster progression to ESRD — 
but better survival

Barbour et al NDT 2010



Episodes of AKI in CKD populations modifies 
prognosis

In a referred CKD cohort in BC ( N>6000): prediction of AKI events, 
(change in serum creatinine

 

of at least 25 umol/L ( 0.30 mg/dl)) is 
predicted by:

•gender (male), 
•younger age 
•and duration of CKD follow up 

And modifies prognosis



Many CKD patients experience Acute 
Kidney Injury ( AKI) event(s)

Number of AKI events N

0 1395

1 741

2 243

≥3 67

TOTAL No of events 1442



Mortality Dialysis

RR adj 95% CI RR adj 95% CI

AKI 2.32 (2.04, 2.64) 2.33 (2.07, 2.61)

Lafrance et al. NDT 2010

Small changes creatinine (AKI) in CKD pts have 
profound impact on outcomes



CKD Models of Care

•
 

Patient centred
•

 
Multidisciplinary

•
 

Longitudinal 
•

 
Education and Care

•
 

Self Management fostered



•
 

Median follow up ~40 m prior to dialysis 
start

•
 

Italian and Canadian cohorts
•

 
Comparison between Nephrologist along 
and Nephrologist + multidisciplinary team

•
 

Non randomized observational cohort 
study



Despite long exposure to nephrology specialists, 
laboratory parameters at the time of  dialysis start 
were poorer and survival on dialysis poorer, when 
compared to those who were also seen by a multi- 

disciplinary team



AJKD 2004

•
 

Toronto based study 
demonstrated similar results 

•
 

Better preparation for 
dialysis ( AVF vs catheter)



Care models to improve outcomes… 
in children and adults



International attention to structure and  
care models..



•
 

Multi-centre Canadian RCT N = 474
•

 
Laboratory case finding CKD

•
 

GP vs Nurse coordinated care model 
•

 
2 year follow up



No differences in achievement of targets or 
clinical endpoints bn groups



But… highly cost effective ..... 
Reduced hospitalization and health care resource use



•
 

RCT comparing Multiple specialty 
clinics with Combined clinic for 
those with CKD +/- DM +/- CVD

•
 

N= 150
•

 
3 year follow up 

Weber, C, Beaulieu, MB, Djurdjev O, Er, L, Taylor P, Ignaszewski, A, Burnett S, Levin A ( NDT 2011)



Hospitalization 

RRT

Hospitalization, RRT or Death

No differences in hard outcomes between combined vs multiple clinic groups



But... improved symptom control and reduced 
specialist visits  in combined groups

•
 

Quality of life and Costs to the Health care system



Cost implications of combined care clinic



Improved understanding of CKD outcomes: 
Non linearity of trajectory over time......

12 year follow up AASK Study 
Longitudinal observational cohort

Non linearity of progression over time has 
implications for clinical care and design of 
research studies



Discussions of the Kidney Disease Trajectory by Elderly Patients and 
Nephrologists:
A Qualitative Study
Jane O Schell, MD, Uptal D Patel, MD, Karen E Steinhauser, PhD  Natalie Ammarell, 
PhD, James A Tulsky, MD, AJKD 2012

•
 

Interviews and Focus groups
–

 
Patient uncertainty

–
 

MD uncertainty
•

 
Impairs ability to discuss future and planning

•
 

Implications for future work and care 

More publications re: quantitative research to inform 
care



Looking Back and Looking Forward: 
Impact of CKD Care on Outcomes 
Major steps forward in early 2000s – major patient benefits over time

2001……… 2002 …….        2003 …….. 2004……… 2005 +

Funding for 
CKD clinics 
approved 

MOH: CDM group formed 
- CHF, Diabetes, Asthma

MOH recognizes CKD
as important part within 
Chronic Disease 
Management

Diagnosing Kidney Disease
info packets to all GPs

Reporting GFR 
in all labs

Publication of AJKD 
CKD evaluation, definition

MOH commissions 
development of 
guidelines Guidelines 

disseminated

Standardize creatinine

Standardize comments

Increasing # of publications in medical 
and lay press re CKD and CVD



BC 2005 and beyond..
•

 
BC Kidney Summit 2005: Need for integration 

•
 

Increasing initiatives and formation of CKD Clinics in all 
health authorities

•
 

Ongoing dissemination of GP and specialist education
•

 
Increasing awareness of importance of CKD 
–

 
Within professional groups ( Cardiology , Diabetes)

–
 

Within patient groups
•

 
Publications and research 

•
 

BC environment: PoP, ACP, Shared Care



Impact of CKD Care: Dialysis Initiation and Survival
Unique cohorts of incident patients 

registered as CKD

• 10,111 CKD patients in BC :2003-2007

• Basis for ongoing outcomes evaluation 
for clinical, CQI and research 
purposes.

Over time, CKD care has made a 
significant impact on:

1. Delay in progression (less RRT starts)

2. Overall patient survival



Over time, there has been a steady improvement in 
outcomes of BC patients : less progression to RRT 

and survive longer

Adjusted for eGFR at CKD initiation, uACR, age, gender and ethnicity



New ways of doing things along the 
continuum



End of Life / Advanced Care Planning 
initiatives

•
 

Attention to EOL training and provincial 
implementation of shared principles and tools

•
 

Improved pain control
–

 
ESAS questionnaire implementation



Workshops



EOL Provincial Priorities for 2012-2015

1. Improved documentation of interaction regarding 
Advanced Care Planning (ACP) completion.

2. Provincial indicator selection : meaningful regarding the 
patient and family’s experience around the planning 
process and conversation as well as the actual death 
experience.  

3. Sustainability in Training & education for all renal staff



Provincial 
Vascular Access Strategy and Team

•
 

Initiatives to improve VA creation in BC
•

 
Save the Vein campaign

•
 

Vascular access multidisciplinary teams
–

 
Nephrologist, Vascular Surgeon, Radiology, Vascular Access 
Nurse

•
 

Vein mapping 
•

 
Robust information collection to inform strategies



Over time, there has been an increase in incident AVF 
rates…more pronounces in those with extended 

exposure to care teams

Incident HD known >6 mo vs

 

All incident HD 



Evaluating outcomes of preemptive 
AVF in BC : data guiding strategies 

72% of patients (72%) started dialysis within the follow‐up period and very few died 

 
before dialysis start, indicating appropriate selection of patients.

Our comparative analysis between AVF creations in CKD versus HD using complete BC 

 
data re‐confirms the necessity of early AVF planning in CKD patients to save resources 

 
and patient discomfort caused by complications that arise from no or late planning.



Multiple patient and care provider resources on 
the web site



Dialysis Newer initiatives: 

•
 

Why catheter?  Reports

•
 

Independent dialysis reports

•
 

PD Bedside catheter insertion 

•
 

Collaborative efforts to understand variation and 
change …..



Medication Reconciliation
Renal Medication Reconciliation Initiative Recognized with 

Provincial and National Awards 

•
 

BC Patient Safety and Quality Council – Excellence in 
Quality: Across the Province Award

•
 

Canada Health Infoway Trailblazer Award: Use of PROMIS in 
Med Rec



Patients at greatest risk for Adverse Drug 
Reactions ( ADE)

•
 

>3 concurrent disease states
•

 
Drug regimen changes > 3 times in last 12 months

•
 

>4 medications in present regimen
•

 
>11 doses per day

•
 

History of non-adherence
= the average kidney patient



Patient/caregiver is 
asked to review the 
list every six 
months and report 
back (and report 
“other physician”

 orders in between)



 

The current 
PROMIS list is 
compared with 
Pharmanet, the 
chart and the 
patient interview



A reconciliation 
report is created 
to resolve any 
discrepancies 
and create the 
“BPMH”



Clinic medication 
orders are 
written based on 
the reconciliation



Admission orders 
may be printed 
from PROMIS



Improved 

Patient Safety and Understanding



Provincial Education Strategy and 
Framework

•
 

Principles of adult learning
•

 
Professional review and oversight by trained educators

•
 

Collation of current materials and strategies
•

 
Reconfiguration within common framework 
–

 
Patient centered education

•

 

Right time, right place, right tools

•
 

Evaluation of outcomes
–

 
Improved understanding by pts and families

–
 

Improved decision making



Requirements for Optimal care of Individuals

•
 

Scientific understanding of disease(s)
•

 
Ability to identify the disease

•
 

Ability to identify patients at risk
•

 
Knowledge of best therapies and strategies

•
 

Ability to deliver effective therapies in a timely manner
•

 
Supportive health environment



Frameworks: 
National Institute for Health and Clinical Excellence 

(NICE)



•
 

CKD identification and treatment
•

 
Improved dialysis and transplant treatments
–

 
Independent dialysis

–
 

Steroid free transplant regimens
–

 
Increasing the donor pool

•
 

Funding model and support for chronic disease
•

 
Education and patient safety initiatives
–

 
Translated, pt focused materials

–
 

Medication reconciliation
–

 
Vascular access initiatives

•
 

End of life and advanced care planning



The Present and Future
•

 
Improving patient access to new drugs and 
therapies through participation in clinical trials 
–

 
PEXIVAS

–
 

GN studies
–

 
PreCLOT (TPA)

–
 

Tx studies
•

 
Improving data accuracy to help decision making
–

 
PROMIS modernization 

–
 

eHealth Strategy



Challenges: Sustainability of…
•

 
Environments

•
 

Kidney function
•

 
Health care services

•
 

Research activities
•

 
Educational activities

•
 

Partnerships
 Industry
Governments
Collaborators



Challenges: Diversity of…

•
 

Culture
•

 
Resources

•
 

Access to care
•

 
Access to education

•
 

Perspectives



Innovations
•

 
In Science and discovery

•
 

In Care and Practice
•

 
In Policies 

in∙no∙va∙tion

 

( n  ‐v  sh n) 
1. The act of introducing something new
2. Something newly introduced.
3.

 

(the act of making) a change or a new arrangement



Thank you for your attention and 
participation



Innovations in 
Kidney Care and Practice:  2012

•
 

Putting the patients first
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