
KCC Lunch & Learn
PKD Education

October 28, 2021
12:00pm to 1:00pm



Agenda
• Welcome

• Assessment and management of 
ADPKD

• Patient evaluation
• Treatment
• Extra-renal considerations

• ADPKD Resources

• PROMIS updates
• ADPKD Evaluation

• ADPKD & Genetics
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Kiaii, Sanford Kong, Brenda Lee, 
Adeera Levin, Clifford Lo, Lisa 
MacKenzie, Judith Marin, Dan 
Martinussen, Kristin Mole, Paula 
Ranier-Pope, Kiyomi Renville, 
Alexandra Romann, Lynn Tomita, 
Violet Tong, Mary Van Der Hoek, 
Alexis Whatley, Carla Williams, 
Hilary Wu, Nadia Zalunardo and 
Jennifer Zinetti



Epidemiology

• Autosomal dominant polycystic kidney disease (ADPKD) is the most 
common inherited renal disorder, affecting between 1-2.5/1000 live 
births

– Although exact provincial numbers are lacking, this estimate would mean 
there are somewhere from 4600 to over 10000 British Columbians living with 
the disease.  

• Of patients with an identifiable etiology of ESRD, ADPKD is the 4th

leading cause of ESRD in Canada 



A good way to 
conceptualize 
this is to think 
of diabetic 
nephropathy

Upwards of 
5ml/year 
decline

Maintained GFR in the setting of renal 
parenchymal loss = hyperfiltration

The disease course is variable one, with the early disease marked by cyst proliferation and expansion with 
little renal dysfunction followed by a precipitous decline.  The corollary here is that by the time there is a 
change in GFR, significant cyst expansion and proliferation has already occurred 

Modern understanding of ADPKD disease course



Changes in kidney size precede change in renal function 

Significant changes in 
kidney volume can be 
detected years before 
changes in GFR



Total Kidney Volume (TKV)-
based prognostication: the 
Mayo classification

At present this appears to be 
the most robust 
individualized predictor of 
early stage progression in 
PKD patients (i.e., before 
GFR declines)



Mayo classification categorizes rate of kidney growth

Class Average annual change in TKV

1A <1.5%

1B 1.5-3

1C 3-4.5

1D 4.5-6

1E >6%

The 1A-1E classification is best thought of as a velocity of growth 
classification – the classes refer to the average annual growth in htTKV



Mayo class predicts 
rate of GFR loss
Class Average annual 

change in TKV
Average annual 
decrease in eGFR

1A <1.5% 0.23

1B 1.5-3 1.33

1C 3-4.5 2.63

1D 4.5-6 3.48

1E >6% 4.78

The average GFR comes from >8 years of CRISP 
and Mayo clinic follow-up data



Disease modifying treatment for ADPKD



How tolvaptan (vasopressin 2 receptor antagonist) works



Results in (earlier) stage patients

Increase in TKV was 2.8%/year(2.3-3.1%) in the tolvaptan group vs. 5.5%/year (5.1-6.0%) in the placebo group

Slope of reciprocal of creatinine (which varies directly with GFR) was-2.61/year compared to -3.81/year in the 
placebo group.  This corresponds to a GFR slope of -2.72ml/min/year vs. -3.70ml/min/year



Results in later stage patients

Tolvaptan

Placebo

Placebo off-tmt (Avg of 3 samples)

Tolvaptan (tolvaptan run-in)

Placebo (tolvaptan run-in)

Off-treatment baseline (Avg of 3 samples)
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Adverse effects - aquaretic symptoms

This is a difficult drug for patients 
to work into their lives 

I think of it as inducing a different 
disease to slow the existing one

• There is a high rate of side effects 
and discontinuation



Dealing with aquaretic symptoms

• Judicious approach to dose titration
• “Do you think you could carry on with this for 

the rest of your life”

• Minimizing and distributing dietary 
solute intake (primarily salt and protein) 

• Treat this as a ‘sick day’ medication
• AND also a ‘convenience day’ or ‘cheat 

day’ medication



Increased transaminases and need for monitoring
• Overall, there is a 4-5% rate of increased liver enzymes with tolvaptan

To compare to other drugs associated with AST/ALT increases:
– INH: up to 20%  
– MTX: 15% 
– Amiodarone: 3-6%
– Lipitor: <2% 

• But in the trials, 3 patients had AST/ALT >3xULN and bilirubin >2xULN.  
• Signal of much worse liver injury called Hy’s Law

• The injury is reversible with drug discontinuation if done 
in a timely fashion

• There is mandatory hepatic monitoring while on tolvaptan 
(monthly at first then q3 months)

• With this monitoring pathway, although there are incidents of 
transaminitis, there have been no Hy’s Law patients in Canada 
(nearing 2000 patients treated)



A new management paradigm for ADPKD
Targeted and non-target treatments

Note that when 
talking about disease 
modifying treatment, 
the goal is selection 
of rapid progressors



Application for tolvaptan

The goal is to identify 
rapid progressors

• Higher bar set for 
older patients 
because if that have 
made it to that point 
they are less likely to 
be a rapid progressor 



Targeting a Lower Blood Pressure:
Evidence from the HALT-PKD Study

• Double-blind, placebo-controlled trial

• 558 hypertensive participants with ADPKD
• 15 to 49 years old
• Baseline eGFR >60 mL/min/1.73 m2

• Randomized to BP target range: 
• Standard: 120/70 to 130/80 mmHg
• Low: 95/60 to 110/75 mmHg

• Followed for 5 years

• Primary efficacy outcome: Annual % change in 
TKV

Adapted from Schrier RW, et al. N Engl J Med 2014; 371(24):2255-66.

Standard blood pressure

Low blood pressure, 5.6%/yr.
Standard blood pressure, 6.6%/yr.
Difference, -1.0 percentage 
points/yr (95% CI, -1.6 to -0.2)
P=0.006
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Low BP target led to lower rate of total kidney 
volume growth
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• Standard BP: 6.6%/yr
• Low BP:  5.6%/yr
• Absolute difference: -1.0 percentage points/yr (95% CI, -1.6 to -0.2) P=0.006
• Relative difference: 14.2%



Canadian Expert Consensus on Blood 
Pressure Management in ADPKD

1. For patients with ADPKD who are less than 50 years old,
with an eGFR greater than 60 mL/min/1.73 m2:

Target Blood Pressure: ≤ 110/75 mm Hg
An individualized target may be needed for some patients

2. Salt restriction should be followed as per current
guidelines published by Hypertension Canada 

Soroka S, et al. Can J Kidney Health Dis 2018;5(1). https://doi.org/10.1177/2054358118801589..
20

The evidence for lower BP is 
in earlier disease (young 
age, intact GFR)

Can try an aggressive target 
beyond this, but be 
prepared to back off if there 
are any issues

https://doi.org/10.1177/2054358118801589


Extra-renal manifestations of PKD



Other complications of PKD

Pain, hematuria, infection and 
stones can occur early in the 
disease course

• Up to 25% of PKD patients 
present with these symptoms 
in the setting of preserved 
renal function

• The occurrence of these 
symptoms does not completely 
coincide with their renal 
disease course

Gabow PA, Duley I, Johnson AM. Clinical profiles of gross hematuria in autosomal dominant 
polycystic kidney disease. Am J Kidney Dis. 1992 Aug;20(2):140–3.

Bajwa ZH, Sial KA, Malik AB, Steinman TI. Pain patterns in patients with polycystic kidney 
disease. Kidney international. 2004;66(4):1561–9.



Screening At-risk Family Members
This is a complex issue, but the most important point is to 
have a detailed conversation with your patient who can 
make an informed choice to test or not

• Potential benefits of pre-symptomatic diagnosis usually 
outweigh the risks among adults in ADPKD families

• Remember that treatments to slow renal decline are most effective 
earlier in the disease process

• In families with intracranial aneurysms, it may be desirable to 
establish a diagnosis of ADPKD to decide who might benefit 
from screening

• When screening is pursued, the test of choice is a renal 
ultrasound

• See our dedicated documents for more details (including 
children)

Adapted from Perkins D, et al. Autosomal Dominant Polycystic Kidney Disease: Recommendations for the Canadian Primary Care Practitioner. Elsevier Canada, 
2017.
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Intracranial 
Aneurysms 
• Occur in ~10% of PKD compared to ~2-3% in general population

• The only clear risk factor is a family history of ICA rupture 

• Role of screening unclear
• Mostly small ICA of unclear significance
• Repair risky

• Screening recommended for those with:
• Prior ICA rupture, family Hx, high risk profession, patient 

anxiety

• If doing screening and monitoring (MRA or CTA)
• Repeat q6–24 months if positive
• Repeat q5-10 years if negative

• The most important part about screening is to know what to do 
with the results

• Experienced neurosurgical input can be very valuable



Let’s confirm the diagnosis and then we will tell 
you about screening your family members

Drink lots of water, keep your blood pressure in 
the normal range and do your bloodwork.  See 
you back in 6-12 months.

When your GFR drops, we’ll start talking about 
transplant and dialysis 

What we have done with ADPKD in the past



What we need to do with ADPKD now 
Tell us what your family screening, reproductive, 
financial, symptom and renal failure concerns are 
and we will discuss those

We will use imaging and other tools to more 
accurately predict your renal progression  

We will discuss conventional treatments like BP 
reduction that apply to everyone with PKD and 
will also assess whether you are a candidate for 
new disease specific treatments 



ADPKD Best 
Practices

• Launched Nov 2019 ~2 yrs
• Aligned with KCC best 

practices
• Developed by KCC 

interdisciplinary team 
members across BC



Self-Management 
Resources for Patients

• Pain & ADPKD
• Pain Diary for ADPKD
• Pregnancy & Family 

Planning in ADPKD
• Screening & Testing for 

ADPKD



ADPKD KCC Tools

• Learning needs questionnaire for new 
patients with ADPKD (PDF fillable 
available)

• SAMPLE Standing Lab Work Orders for 
ADPKD Patients (modifiable by KCC)



ADPKD Staff 
Resources

Staff Guide: Dietary Recommendations for 
Patients with ADPKD
Supporting Evidence Documents



Imaging for ADPKD

• Dedicated MRI and Ultra-Low-
Dose CT Imaging protocols for 
TKV measurement

• Standardized measurement 
instructions for TKV

• Approach to renal imaging in 
ADPKD

• Online tool for TKV calculation 
and mayo imaging classification 
of ADPKD



Tolvaptan for 
ADPKD

• Application for tolvaptan in 
ADPKD (with PPAF)

• Tolvaptan pharmacy information 
sheet

• Tolvaptan: FAQ’s for prescribers
• Tolvaptan: FAQ’s for patients
• Tolvaptan prescription for PKD



PROMIS Updates

• PKD imaging data capture
• Tolvaptan refill request
• Tolvaptan discontinuation form
• Tolvaptan application form – in 

development



ADPKD Evaluation: PKD Indicator

• #/% of ADPKD patients followed in KCCs
• # of ADPKD patients with GFR>45



We are learning about people 
earlier in their disease course
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More people with ADPKD come to 
multidisciplinary clinics, and they come earlier
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ADPKD Evaluation



ADPKD Evaluation: Interdisciplinary team survey

The purpose of the survey was to assess knowledge and comfort level 
with ADPKD and providing care for patients and families with ADPKD in 
KCCs

• Pre-survey (baseline) completed in fall 2019
• Post survey draft completed in spring 2021



Responses

• 48 surveys were completed by KCC team members across 
the province as compared to 50 completed surveys from the 
baseline survey

• Overall a great response!!!



Survey Insights

Overall, not a significant change since baseline survey
More strongly agree/agree to having the right resources on 

hand 
Most continue to agree that more education is required about 

ADPKD and caring for these patients in KCC
High level of agreement in the ability to individualize care for 

ADPKD patients by identifying their unique learning needs



Survey Insights: ADPKD Resources
ADPKD best practices are “very useful”, whereas other ADPKD 

resources/tools indicate many KCC staff are “not using” them

Further analysis of “usefulness” of ADPKD resources by clinician 
group shows:

• Clinician groups (RN’s, RD’s, RX’s, SW’s) that are most likely to use each of the 
ADPKD resources are indicating that most resources are useful

• However, there are a number of ADPKD resources that are still not being used 
by clinicians that could be using them

More work needs to be done in promoting awareness and use of the 
ADPKD resources at the local level



ADPKD Provider Survey

The purpose of the survey was to evaluate clinicians’ familiarity with, 
and usage of, novel evidence-based management tools for ADPKD

• In 2018 the online survey link was emailed to 65 nephrologists in 
current clinical practice in BC and in 2021 it was sent to 72 

• Included nephrologists in academic and community settings
• Excluded nephrologists who practice exclusively in transplantation



Survey Measurements
Six domains were assessed at baseline and post:
• Sources of information
• Self-identified needs for optimal care delivery
• Prognostication
• Imaging tests
• Blood pressure targets
• Use of tolvaptan

Two domains were added and assessed in the post survey:
• Value of interdisciplinary care 
• Usefulness of BC Renal ADPKD resources



Responses

Baseline
• 29 nephrologists responded to the survey = 45% response rate

Post
• 25 nephrologists responded to the survey = 35% response rate



Survey Insights
Most providers indicated they see benefit from interdisciplinary KCC 

care for their ADPKD patients 
ADPKD resources are being used and found helpful
A noted shift in the types of imaging used and BP targets for 

treatment in ADPKD that is in line with best practices
Nephrologists rarely seek genetic testing and are uncomfortable 

interpreting the results
Results indicate uncertainty around patient selection and use of 

tolvaptan



Considerations for Improvement

• Given the results around genetic testing for ADPKD, preferable to 
have a select group of nephrologists in BC to do this

• Support clinics better so they are comfortable with patient selection 
and use of tolvaptan via virtual health/co-management



• Collaboration with Medical Genetics (Mainland & Island)
• Resources 

• Genetic testing and referral criteria for ADPKD
• Standardized testing and approval package
• Medical Genetics referral form

• Implementation and Evaluation
• 1-2 nephrologists/health authority
• Nephrology and Genetics rounds

ADPKD and Genetics: Update
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