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Epidemiology

e 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



Modern understanding of ADPKD disease course

— , _ A good way to
Maintained GFR in the setting of renal

parenchymal loss = hyperfiltration Conceptualize
GFR this is to think
of diabetic

Healthy nephropathy

Kidney Tissue

Cyst Development
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Function — — = — Sml/year

decline

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



Changes in kidney size precede change in renal function

Significant changes in
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Total Kidney Volume (TKV)-
based prognostication: the
Mavyo classification

HITKW (mlLim)

At present this appears to be
the most robust
individualized predictor of
early stage progression in
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Mavyo classification categorizes rate of kidney growth

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

J Am Soc Nephrol 26: 160-172, 2015.
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Disease moditying treatment for ADPKD

‘ ORIGINAL ARTICLE

Tolvaptan in Patients with Autosomal
Dominant Polycystic Kidney Disease

Vicente E. Torres, M.D., Ph.D., Arlene B. Chapman, M.D.,
Olivier Devuyst, M.D., Ph.D., Ron T. Gansevoort, M.D., Ph.D.,

Jared ). Grantham, M.D., Eiji Higashihara, M.D., Ph.D., Ronald D. Perrone, M.D.,

Holly B. Krasa, M.S., John Ouyang, Ph.D., and Frank S. Czerwiec, M.D., Ph.D.,
for the TEMPO 3:4 Trial Investigators*

‘ ORIGINAL ARTICLE

Tolvaptan in Later-Stage Autosomal
Dominant Polycystic Kidney Disease

Vicente E. Torres, M.D., Ph.D., Arlene B. Chapman, M.D.,
Olivier Devuyst, M.D., Ph.D., Ron T. Gansevoort, M.D., Ph.D.,
Ronald D. Perrone, M.D., Gary Koch, Ph.D., John Ouyang, Ph.D.,
Robert D. McQuade, Ph.D., Jaime D. Blais, Ph.D., Frank S. Czerwiec, M.D., Ph.D,,
and Olga Sergeyeva, M.D., M.P.H., for the REPRISE Trial Investigators®



How tolvaptan (vasopressin 2 receptor antagonist) works
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Results in (earlier) stage patients

A Total Kidmey Yolume B Trewiment Effect for Total Kideey Volume € Kidney Funciion O Treatment Effect for Kidney Funciion
Absolute T Rulative T i .
B % Absolete Trestmaent Rpbytren Tragtmans
lvag ka Subgroup " Effect ) Effect B Annual Slope P Value e Tolvipin == Macete Subgroep Fifect et Annual Slops PValue
o Diflerence in annual slepe (W) chwiga Flacehs _ Brivati i el it I Telvagtin Plicets
- ‘.=| > sﬂ : ||-':.'h|.. .
' Maste —— : 662 o z Male P —e— 1 17 145 a00e
0= Fermale —— ' 1.1 Li 41 il el i Farml Pe— HLF LY 4.11 o
3 i} . 5
= [ \ ] Lox Agr
> g e e — T L] E06 [iTir) (% ¥ e — il
Sy — : L2 2 534 0,081 F 5 P ——— 5 1 " 00
. el 4 i TETYTEEHF -3 3 F | e -

F s y " i - H —_— 30 -17 4% =0 ]
3= M —— 512 L&2 132 o0 s e T S % e At i
: o Estirmat ed cicalin® < !. ‘(:r.u :

. clearar = i
G <8 miljmn P —— a3 I
E' ; B ekl e 572 12 53 0401 ;i n s e nr o g
mim —_— : T, ona kidkney vokeme :
G Total kidrey volume : = —r——————— — <1500 m e 18] 14 153 (3T
1500 . —_—— d dLE 24 437 0] Haredine 4 & I O X = M i M =100 H [ — N 1324 5.11 ] 0
T 1500 —— i 511 ] 6.7 QUi Mt Fal : — ¥LE -2 -141 031
Basebas 1 F. i I gt i —_—— . 92 &0 §8) i s - E T :
T T T T T 1 L
Waonths -4 -§ - -1 a i
e — — Placeba Tolwaptan
Tolw Flacebe Beiter L
Betier Betier

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

Change from Pre-treatment Baseline
(CKD-EPI: mL/min/1.73m?)

HIH

6 7
Visit (Month)

8

9

10

11

Off-treatment baseline (Avg of 3 samples)
Tolvaptan (tolvaptan run-in)

Placebo (tolvaptan run-in)

Tolvaptan

Placebo

Tolvaptan off-tmt (Avg of 3 samples)
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Placebo off-tmt (Avg of 3 samples)

oH

LS Mean Annualized Change in eGFR (+ SE)

(CKD-EPI) mL/min/1.73m?/yr

Tolvaptan Placebo

-3.61

Difference: 1.271 mL/min/1.73m?/yr (35%)
p-value: <0.0001



Adverse effects - aguaretic symptoms

DIABETES INSIPIDUS

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

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

* There is a high rate of side effects
and discontinuation

* Vital Slgne

I ucsus Mambranss




Dealing with aquaretic symptoms

Staff Guide:
Dietary Recommendations for Patients with

* Judicious approach to dose titration Autosomal Dominant Polycystic Kidney

“« . . . Disease (ADPKD) BCRenal @
Do you think you could carry on with this for
the rest Of your “fe” Diet Changes for Adults with Polycystic H

Kidney Disease Taking Tolvaptan BCRenal ©

1. Drink Lots of Water
= Dirink whonewer you ang thirsty
= Sugar-free, caffeine-free and low sodium drinks are okay
- Drlnk before bedtime and a1-.-1.-r'1|.= w.u wake up &1 night

* Minimizing and distributing dietary o P

. 2. Eut LESS PmtEIn (to reduce frequent urination and thirst)
K_ Lirnit animr irmsal |}'

solute intake (primarily salt and protein) e s —

= Limit dairy to 2 servings per day
- Shck 1o one type af prolein per meal
= Hawe larger probein amaunt at lunch instead of dinner

3. Eﬂt Less Sodium (to reduce frequent urination and thirst)
Chaose fresh foe s

= Read nuirition label and choose Spods that have less than W% sodium per

* Treat this as a ‘sick day’ medication - I

= Usa kess salt and high sodium sauces in cooking
= Use no-salt-added seasoni g s, fressh or dried herbs, and spices instead

 AND also a ‘convenience day’ or ‘cheat —

-k 4. Increase Fruits and Vegetahle-s

Fil ll"ruu ll.w by vepetables at lunch and denmner

day’ medication Rl el

5. Ehme Wrmle Grams
s @ grain breads engal
= Hawe bar II:'.. oats, and brown and wilkd r

6. Avoid Phosphorus Additives
= Look far PHOS n the ngredian list

MAKE SURE TO STAY 'WELL HYDRATED.
CALL THE KIDNEY CLINIC IF YOU HAVE SIGNS OF DEHYDRATION.



Increased transaminases and need for monitoring

e 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%

e Butin the trials, 3 patients had AST/ALT >3xULN and bilirubin >2xULN.

 Signal of much worse liver injury called Hy’s Law

* The injurP/ is reversible with drug discontinuation if done
in a timely fashion

* There is mandatory hepatic monitoring while on tolvaptan
(monthly at first then g3 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

Recent Advances in the Management of Autosomal

( Renal cysts | Dominant Polycystic Kidney Disease
f' .' Fouad T, Chedaih amed Vieente B, Tornes
Confirm ADPKD
[ diagnosis ] Clin | Am Soc Nephrol 13: ewe—eee, 2018, doi: https://doi.org/10.2215/CJN.03960318
4 'l
Typical ADPKD o Atypical ADPKD
Bilateral/diffuse cyst distribution Unilateral, asymmetric or
( /di 24 Jon) parenchymal atrophy)
- > \ .
Measure total kidney volume by
\ CT/MRI )
! Il It Note that when
s iy . .
Mo c:iaisE 1E,J [Mavgr':;aass 1A s 2 talking about disease
or Basic optimized ADPKD management
+* Blood pres‘surecomrrul (Goal= 110/75 mmHgif 18-50v.0. and eGFR mod |fy|ng treatment’
> 60 ml/min; otherwise s 120/85 mmHg) . .
Age > 18 +  Maintain UOsm < 280 mOsm/Kg by moderately enhancing hydration the goal is selection
eGFR 2 25 ml/min spread out over 24 hrs (during the day, at bedtime and at night if R
waking up) of rapid progressors
*  Lowosmolar intake : Moderate sodium (2.3-3g/d), moderate protein
_— (0.8-1 g/Kg of ideal body weight)
*  Maintain serum bicarbonate = 22 mEq/L; moderate dietary
phosphorus (800mg/d)
MAYD *  Moderation of caloric intake; maintain normal BMI; exercise
L & Lipid control; low threshold to start statins (aim for LDL s 100 mgde]J




Application for tolvaptan

Application for Tolvaptan in ADPKD

Fax Cover Sheet

Bcnenal@’

T Brenda Les, Coordinatos
Tokeaptan Adudication Team

Faxc G0 HT5. TIR6

Fhigni S04-375-7340

Subject: Application for Tohaptan in
ADPED

Frasm

-Elal:n':

Please include the following forms. This is a mandatory requirement for review and

approval of this application:

Tolvaptan Application Form

Copy of Imaging Report
Copy of GFR Repart

ooooo

Amy Other Supporting Documentation

Patient-Prescriber Agreement Form [PRAF)

Ensuri all ibems Bsted a8 mandatory on the application form ane includid.

O Group A: Patients 18-55 years old wheo are similar to those in clinical trials™:

eGFR >25 mL/minf1.73 m* AND Evidence of renal enlargement
Renal enlargement can be documented as any of;
O TKV =750 mL in those with eGFR =45 mL/minA73m?
O Class 1C, 1D or 1E on the Mayo Clinic Classification

Although not a criterion in the REPRISE trials, documentation of renal enlargement has been included here
as a criterion. In those patients with advanced or rapidly progressive CKD without enlarged kidneys, an
alternate diagnosis for CKD should be investigated.

O Group B: Patients 55-65 years old who would have met criteria for the REPRISE trial®, and who also have
evidence of rapid disease progression. All three of these criteria must be met:
O eGFR of 25 to 44 mL/minA173 m*
AND
O Historical evidence of a decline in @GFR 2.0 mU/min/1.73 m®iyear
AND
O Class 1D or 1E on the Mayo Clinic Classification

Although not a criterion in the REPRISE trial, documentation of renal enlargement has been included here as
a criterion to ensure that only the more rapidly progressing patients are chosen for tolvaptan treatment. In
those patients with advanced or rapidly progressive CED without enlarged kidneys, an alternate diagnosis
for CKD should be investigated.

O Group C: Patients 18-85 years of age with eGFR 225 mL/min/173 m® who do not otherwise fit into the trial
criteria may also be considered if they display other markers of rapid disease progression, including those
listed below. Mot all factors in this group in isolation would meet criteria for tobvaptan treatment. Therefore,
all or many of these factors should be considered together:

O Annual decrease in eGFR of 2.5 mL/min/1.73 m® and alternate CKD diagnoses have been
excluded

O Increase in TKV of =5% per year

O Mayo Clinic Classification groups 10 or 1E

O PKD 1 protein truncating mutation

O Classified as high risk via the PROPKD risk score (7-8 points)

O MRI or CT cannot be done to assess TKV and patient has large kidney lengths (e.g. =20cm]) on
ultrasound. Ultrasounds are not as strong of a predictor of progression as total kidney volume and
should only be considered if TKY is not possible to obtain

O Consideration can be given to patients with high symptom burden related to renal expansion,
but this alone is not generally an indication for tolvaptan treatment. Symptom burden should be
considered in addition to other clinical criteria.

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

Low BP target led to lower rate of total kidney
volume growth

* Double-blind, placebo-controlled trial - Standard blood pressure
* 558 hypertensive participants with ADPKD — ==© = Low blood pressure - T
e 15to 49 yearsold % 7.3
* BaselineeGFR >60 mL/min/1.73 m? g
= 7.24
* Randomized to BP target range: §>
e Standard:120/70to 130/80 mmHg 2 71
©
* Low: 95/60 to 110/75 mmHg <
“© 7.0 T Low blood pressure, 5.6%/yr.
* Followed for 5 years "6 ' Standard blood pressure, 6.6%/yr.
|_C (I!!/ < Difference, -1.0 percentage
° i i . 0 : - points/yr (95% Cl, -1.6t0 -0.2)
Primary efficacy outcome: Annual % change in 6.9 = oA
TKV —
I I I I
» Standard BP: 6.6%/yr 0 24 48 60
* LowBP: 5.6%/yr Follow-up (mo.)

Absolute difference: -1.0 percentage points/yr (95% Cl, -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 m?:

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

https://doi.org/10.1177/2054358118801589

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

KIDNEY-RELATED

Pain and discomfort

NON-KIDNEY-RELATED

Kidney stones
Cyst bleeds
Infected cysts

Brain aneurysm®*

Cardiovascular*
(e.g., heart valve problems)

- Liver cysts

High blood pressure

Blood in urine

Worsening kidney

function / kidney failure Not everybody with ADPKD

will experience all of these
complications

ADPKD: Aulasomal Dominant Polyeystic Kidney Disease
Adapted from wew.endpkd.ca; and Harris PG, et al. Gene Reviews, last updated June 11, 2015.

Hernias of the abdomen

-Diverticulosis®
(outpouchings of the large intestine)

— Seminal vesicle cysts

"Less frequent




Other complications of PKD

Pain, hematuria, infection and
Hypertension N
Gross Hematuria stones can occur early in the

Urinary Tract Infections

100 —

Nephrolithiasis

§ 5 disease course
18]
3 * Up to 25% of PKD patients
& i .
3 present with these symptoms
S 25 in the setting of preserved
& renal function
0- —— CRISP populabon ——
: s i = * The occurrence of these
Age Of Event Onset symptoms does not completely
By age 30, over 50% have at least one complications C(_)mCIde Wlth thEIr renal
_ disease course
NIH CRISP Studies; Chapman J. Amer. Soc. Neph, 21:384A, 2010. CK-35

Gabow PA, Duley |, Johnson AM. Clinical profiles of gross hematuria in autosomal dominant
polycystickidney disease. AmJ Kidney Dis. 1992 Aug;20(2):140-3.

Bajwa ZH, Sial KA, Malik AB, Steinman Tl. Pain patternsin patients with polycystickidney
disease. Kidneyinternational. 2004;66(4):1561-9.



Screening At-risk Family Members

Screening and Testing for Autosomal 8 {'\
This is a complex issue, but the most important point is to Dominant Polycystic Kidney Disease (ADPKD) BCRenal:

have a detailed conversation with your patient who can

make an informed choice to test or not
* Potential benefits of pre-symptomatic diagnosis usually {; ' !
I e
.

outweigh the risks among adults in ADPKD families

* Rememberthattreatmentsto slow renal decline are most effective
earlierin the disease process

2 o =
* In families with intracranial aneurysms, it may be desirable to L ! ' \
establish a diagnosis of ADPKD to decide who might benefit
from screening ) _

——

o o Eay .
* When screening is pursued, the test of choice is a renal ” “ {i
ultrasound g ; |

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

Pregnancy and Family Planning in
Autosomal Dominant Polycystic {’\
Disease (ADPKD) BCRenal

23



Parent
Artery

Neck

Intracranial
Aneurysms

* Occurin ~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 g6—-24 months if positive
* Repeat g5-10 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



What we have done with ADPKD in the past

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 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 h
reduction that apply to everyone with PKD and
will also assess whether you are a candidate for

\_hew disease specific treatments )



ADPKD Best
Practices

 Launched Nov 2019 ~2 yrs

* Aligned with KCC best
practices

 Developed by KCC
interdisciplinary team
members across BC

BCRenal@

Best Practices: Care of Patients with
Autosomal Dominant Polycystic Kidney
Disease in BC’s Kidney Care Clinics

CCCCCCCCCC




Self-Management
esources for Patients

* Pain & ADPKD
 Pain Diary for ADPKD

* Pregnancy & Family
Planning in ADPKD

* Screening & Testing for
ADPKD

Pregnancy and Family Planning in
Autosomal Dominant Polycystic
Disease (ADPKD)

BCRenal@

s il 10 wondid howr ADPED can affect
fertliny and pregnancy. For pespde with
ADPED, th sodbty by conoesss chidien and
lhave & hoalthy pregnancy in nok that ditterent
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Pregnancy and a new disgnosis of ADPKD
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Pain and Autosomal Dominant @
Polycystic Kidney Disease (ADPKD) BCRenal.

‘What is pain?

Piin Iy T feling of Burt o discomiorn in e body, While i is & commeon
wrmpiom of seinsonal dominant polycyyEc kidney deesase [ADPED), sach
BETGN axpirnce pan Sftererlly and thirefons yoor pEn [ wikgus LS you
The imperience of pain cas be iInflusnced by a pemon's cultuial Background,
ERECIBOAS, Py, aned presaal Brd CROTonal hesim

Thiz symiptom can rang rom mild 10 inbenses and Can be temparsny of
engang Man & th Bodys wiry ol ignalng thal e o a hoalth probim
that needs attertan. For tha tieien, £5 Seigful 10 mosler your pain and 1o
ez el i LRl 0T (N D

What kinds of pain are there?
dcute pain usualy sbarty ey i Chronlc pain i argoing pain
@ b L Dy SO SR 'ﬁ' IPl'S COTTHY BT Eeba e well
T gaars Bty whhees LIETE o o0 bfaga ADPID. At 6 b0 00 pisogke wh

an undertying cause for the pain e baen dagnosed with the

condtion axparence chronks pain

Whirt causes pain?
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Screening and Testing for Autosomal

1
Dominant Polycystic Kidney Disease (ADPKD) BCRE".aI-(:[

ADPED Is o genetic disorder that can affect
whole families, meaning it is passed on

fram parents 1o children. In some cases, the
disgase may also ocour randomity ina person
without a family history of the disease,

ADPKD is most often caused by changes in
speciic genes linked 1o ADPKD with the two
most comman being FED and PKDZ'. and
less often by changes in other genes. Many
peopls with ADPKD don't know which gena
causaes their disease. The infgrmation in this
resource applies to all cases, regardbess of
which gene & causing ADPKD for you andior
yaur Tamily memiers,

Mot evengona who has ADPKD shows
abvious symploms, But because the
condition can be inherited and affect family
maembses, i s important 10 discuss family
screening and testing with your kidney cang
team. This resounce can be used 19 inform
your decision an whether or nat 1o pursus
testing for ADFED.

How is ADPKD inherited?

& common guistion amang parents is

Pain Diary

F a3

for Autosemal Dominant Polycystic Kidney Disease [ADPKD) ECRenal@
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PATEEM
BCRe alﬁ R
Kidnay Care Clinkc: -
Learning Needs Guestionnaine Frara:
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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) =
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ADPKD Staft

Resources

Staff Guide:

Dietary Recommendations for Patients with

Autosomal Dominant Polycystic Kidney

Disease (ADPKD)
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Staff Guide: Dietary Recommendations for
Patients with ADPKD

Supporting Evidence Documents

Supportive Evidence Document:

BLOOD PRESSURE MONITORING AND

TARGETS IN ADPKD

BC Renai@'
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Supportive Evidence Document:
ANTIHYPERTEMSIVE AGENTS IN ADPKD

BCREHE[@J

Introdhuc tion

Due 3 the risdoy. of candapvasnlar complicsbonn. and
reredl prog Frpmerh n
ADPED, it Himpernmal 1o el 1 bloed priasess [Py
Lngets with Eppropriahy Fustapiini. Further information
b B et it gfings] i fhe "l Peprae

Aol o b
Blockars [AREs)
Thai tuf-esgarbinriie kil o fyridires RABS]

Iponan 12 iy & gl 10k in e pETegEnei
of Prypeerbenasgn in ROPED [T Koy Boug! that the

Moninaing 4% Tt in S0PED" Supaoiting
Dexcuranl

Hssugh ron-phasmadological meiens lor BP costeal
s ol b, spaFically Hadhed in ADPED patenis
Thay rosman o important component of BP herepy.
Therias inciucta reguiar i, ssight koas, imaking

T | rene Cyss on renel vascukTee
stmnslatng. RANS [T). This skt 19 erird afgietensin
I, e o Bly ircriased B bl ks a5 46 @
groneth factar for eyt gromeh [l Accondmgly, RAAS
bépcisse with ACE-wrhiziors or AREs i gerarally
coraiened o b -l Ty [T This s in e
it il pobialved) ik And S v Tull

Cviaion, 4 s A
BP0 prokie aptimal egucstion abowt
IRELE AT ES.

Hempires, aniitypsintiron gt e ofles necriiany
b2 rsch B Lo gt in ADPRD parSents, The magritade
o bene it of B bhyTertenLive 3T 0 CH o
and 1eral (URCETRES Mty CRFer depRing On e Clnss
il I kit condis with T effects of cenlan

antiyperiimoe Cann, o desase progrevios fuve
Banien ouined in rarnaoa s e et 113

Summary of the Evidence

i wmrany of publinfed cinital viudiin imvolving
iy i ADPKD B proviged in Talie 7.

[ fer BP o ]
ADFND, g inccaied in Tabis 1

Do 15 D il cvriafeiass Dl RLAAS, Bieacine
bt corrmmitong of B manageraes! in ADPKD, e
ity of vl raicating antiypeiminer A
companed REAS bigCiade with ofnel sinperieasien
chiases [, and weer] s ot Semmarined n B
tstribguen! kiRt Clia Wions bekow,

Doty o Sy rincdomined psents o RAAS bioricsde
o s RS dochoade specifically in e ADFPD
papulition, and T wirk dof in 5T yousg patents
e & i mhe weeie TR NotleTioe mTh
wirvnte ALY or Bortviing Bypperieraive i), Pty
TN W Erabagd ¢ ks T enaiaped
s 00 Ibeiedl OF 10 DeELTT Wit B0 ACE Sy
I smich i gt B of x50k o0 o0th paioantie (4L

Supportive Evidence Document:
LIPID-LOWERING THERAPY IN ADPKD
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Statin Therapy for Renoprotection in
ADPKD
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Imaging for ADPKD

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

e Standardized measurement
instructions for TKV

 Approach to renal imaging in
ADPKD

e 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

 TJo
* TJo
* To

vaptan: FAQ's for prescribers
vaptan: FAQ’s for patients
vaptan prescription for PKD

Tolvaptan

Frequently Asked Questions (for patients)

BcRenal@

What is tolvaptan?

Talvaptan is a medication that slows the
growth of kidney cysts in patients with
autesomal dominant polycystic kidney
disease, also known as ADPKD. This may
slow the progress of kidney problems in
some patients.

How does tolvaptan work?

Tolvaptan blocks a hormone called
vasopressin, Vasopressin helps the body
hold onto water. Vasopressin is also one of
many factors that lead to growth of kidney
cysts in patients with ADPED. Blocking this
hormane may help to slow cyst growth,

Has tolvaptan been studied?

Health Canada has approved tolvaptan
for use in patients with ADPKD based on
studies that have been completed.

The largest study was called TEMPO 3:4.
This study lasted 3 years and included
1,445 patients aged 18 to 50 with early
stage ADPKD. All of the peaple in the
study had large kidneys (a total kidney
volume greater than 750 mL), but still had
good kidney function (an average eGFR*
of 80 mL/minM.72 m?).

Compared to those who did not take

tolvaptan, those who took it had:

+ Less growth in total kidney volume
(TKV) each year

« Fewer episodes of pain in the kidneys
Slower decline in kidney function

Another study called REPRISE lasted 1
year and included 1,270 patients who had
lower levels of kidney function compared
to the patients in TEMPO 2:4, as well as
some patients who were older than those
in TEMPO 3:4. There were two groups of
patients studied:

+« 18 to 55 years old with an eGFR of 25
to 65 mL/minA1.73 m?

« 56 to 65 years old with an eGFR of
25 to 44 mL/minf1.73 m* that was
decreasing by more than 2 mL/minf.73
m? every year

Like the results from the TEMPO 3:4 study,
the REPRISE study found that Kidney
function (eGFR) decreased by about 1 mL/
min/1.73 m? less every year in patients who
took tolvaptan, compared to those who
did not.

Mot all patients could tolerate tolvaptan.
Side effects reported in both studies



PROMIS Updates

 PKD imaging data capture

* TJo
* TJo
* TJo

vaptanrefill request
vaptan discontinuation form

vaptan applicationform —in

development

PROMIS

Patient Records and Outcome
Management Information System



ADPKD Evaluation: PKD Indicator

*#/% of ADPKD patients followed in KCCs

 ## of ADPKD patients with GFR>45

Current Period (Oct 2020 - Mar 2021)

FHA

PHCVCHA

HHA

Category Indicator

Measure

KGH

Williams
Lake

West Koot
(Trail)

East Koot
(Cranbrook)

RCH

ARHCC

VGH

SPH

RJH

MNanaimo

Morth Island

UHNBC

KCC Patients as of March 31, 2021

Delaying Disaase Progression & Managing Comploations:

Demographics |KcCpts

915

84

304

368

1464

1547

1629

670

653

306!

580

ADPKD | ADPKD patients

ADPKD patients with gfr > 45

ADPKD patients with gir > 45

19}

_2

10

_66)

34

73

140i

21

12

17

®]n | n]

36.8

71.4

L=}

34.5

21.5

2.1

57,1

29.4

" Inciudes all registered KCC patients as of the end of period, excluding parachute patients and previously fransplanted patents.
™ Based on the last available eGFR within 12 months prior and 1 menth post to end of period

Data Source: Dato entered in PROMIS as of Sep 14, 2021



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 Atlas Annual Report

ADPKD PROVINCIAL ADVISORY GROUP
2021

3 ADPKD Overview

3.1 ADPKD in BC
* Total number of active patients registered by year (2015 to 2021) regardless of setting (KCC, MD office,
dialysis, transplant).

Report Date
Total number of ADPKD patients
regardless of setting 663 682 961 1037 1094 1180 1230
(KCC, MD office, dialysis, Tx)

Jan-15 | Jan-16 | Jan-17 | Jan-18 | Jan-19 | Jan-20 | Jan-21

ADPKD patients followed in KCC as
of report date

195
(29%)

186
(27%)

224
(23%)

244
(24%)

269
(25%)

375
(32%)

429
(35%)

s Total number of active patients with PKD diagnosis in BC regardless of setting (KCC, MD office, dialysis,
transplant)
e Report period (10/01/2020 to 03/

4 Tolvaptan in ADPKD|

Total active patients with PKD diag| 41 Tolvaptan Utilization

By Health Authority:
IHA
FHA

Report Period 10/01/2020 to 03/31/2021 for the following tables:

VCH+PHC Total pati on tolvaptan

VIHA Total number of patients accessing tolvaptan through BC Renal* Current FY

NHA Previous FY

Patients whose primary nephrolg % growth

Number of tolvaptan applications received (YTD) Current FY

any HARP

Previous FY

% growth

Number of tolvaptan applications approved (YTD) Current FY

Previous FY

% growth

% applications approved Current FY

Previous FY

% growth

e Number of patients initiating tolvaptan — new starts (MacDonald's would start entering this at the time it
was first dispensed from PROMIS - during the period of the report, how many had a first dispensed date)

e Total number of prevalent patients on tolvaptan
o By health authority

o Patients whose primary nephrologist does not belong to HARP

Prevalent patients on tolvaptan

FHA

VGH

PHC

VIHA

NHA

HA

Patients whose primary nephrologist does not belong to
any HARP




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!!!

—
-
‘»\C'



Survey Insights ?

v'Overall, not a significant change since baseline survey

v'"More strongly agree/agree to having the right resources on
hand

v"Most continue to agree that more education is required about
ADPKD and caring for these patients in KCC

v'High level of agreement in the ability to individualize care for
ADPKD patients by identifying their unique learning needs



Survey Insights: ADPKD Resources ?

(JADPKD best practices are “very useful”, whereas other ADPKD
resources/tools indicate many KCC staff are “not using” them

JFurther 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

JdMore 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

v"Most providers indicated they see benefit from interdisciplinary KCC
care for their ADPKD patients

v ADPKD resources are being used and found helpful

v'A noted shift in the types of imaging used and BP targets for
treatment in ADPKD that is in line with best practices

ANephrologists rarely seek genetic testing and are uncomfortable
interpreting the results

JResults indicate uncertainty around patient selection and use of
tolvaptan

9



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



ADPKD and Genetics: Update

* 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
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