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NephU Webinar Rules of Engagement

« NephU is supported by Otsuka Pharmaceutical Development & Commercialization, Inc. (OPDC), Otsuka America Pharmaceutical, Inc. (OAPI),—
committed supporters of the kidney health community. Editorial development and support for NephU is provided by OPDC and OPEN MINDS,
who have been compensated for their services.

* NephU is a free community and online resource library for kidney disease and other related conditions. One of the methods employed for the
sharing of information will be the hosting of webinars. Webinars conducted by OPDC are based on the following parameters:

*+ When conducting medical dialogue, whether by presentation or debate, OPDC and/or its paid consultants aim to provide the viewer with
information that is accurate, not misleading, scientifically rigorous, and does not promote OPDC products.

+ No continuing medical education (CME) credits are available for any NephU program.

« OPDC and/or their paid consultants do not expect to be able to answer every question or comment during a NephU webinar; however, they
will do their best to address important topics and themes that arise.

« OPDC and/or their paid consultants are not able to provide clinical advice or answer questions relating to specific patient’s condition.

+ Ofsuka employees and contractors should not participate in this program (e.g., submit questions or comments) unless they have
received express approval to do so from Otsuka Legal Affairs.

+ OPDC operate in a highly regulated and scrutinized industry. Therefore, we may not be able to discuss every issue or topic that you are

interested in, but we will do our best to communicate openly and directly. The lack of response to certain questions or comme nts should not be
taken as an agreement with the view posed or an admission of any kind.
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Presenters

Dylan Poche, MD Maryam Gondal, MBBS, MD Elan Salzhauver, MD,

Family Practice Physician Nephrologist and Assistant Medical Director, Department
Professor of Medicine at Yale of Urology at St. Joseph's
School of Medicine Hospital and Medical Director,

Intrepid Lane Surgery Center
in Syracuse, NY
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Moderators
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Nephrology Medical Science Liaison
Otsuka Pharmaceutical Development and Commercialization, Inc.
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What Is PKD?

Polycystic kidney disease (PKD) is a group of monogenic disorders
characterized by the propensity to develop numerous renal cysts!

Autosomal dominant
(ADPKD)34

l |

. l }
Rare, rec.esswely PKD1/PKD2  NMD® PKHD1
inherited

(~91%) (~9%)

Autosomal recessive
(ARPKD)'

Syndromic forms! 2

*The “no mutation detected” (NMD) group may contain those patients with mutationsin other genes impacting cystic development, such as GANAB.5

ADPKD=autosomal dominant PKD; ARPKD=autosomalrecessive PKD; GANAB=gene encoding glucosidase Il subunit-a; NMD=no mutation detected; PKD=polycystic kidney disease; PKHD 1=polycystic kidney and hepatic disease
1. Haris PC and Tomres VE. (2009). Annu Rev Med. 60:321-337.

Jauregui AR et al. (2005). Exp Cel Res. 305(2):333-342.

Heyer CM et al. (2016). J Am Soc Nephrol. 27 (9):2872-288 4.

Irazabal MV et al. (2017). Nephrol Dial Transplant. 32(11):1857-1865.
Lanktree MB, Chapman AB. (2017). Nat Rev Nephrol. 13(12):750-768.
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ADPKD Is the Most Common Life-threatening Inherited Renal
Disease

ADPKD does not discriminate on gender, race, ethnicity, or geography!'2

« ADPKD affects both sexes equally, and occurs in all ethnicities?

« ADPKD is the most common life-threatening inherited renal
disease and accounts for up to ~5% of all patients with ESRD?

« ADPKD is the fourth leading cause of ESRD in the United States
after diabetes, hypertension and glomerulonephritis?

« Asmany as 1:2,000 people worldwide are currently diagnosed
with ADPKD,3 and between 1:400 and 1:1,000* people living
today will be diagnosed with ADPKD in their lifetime!

*The higher prevalence value of 1:1,000 is believed fo be inaccurate as the data are based on a postmortem study and therefore report lifetime morbid risk rather than point prevalence.

ADPKD=autosomal dominant polycystic kidney disease; ESRD=end-stage renal disease.

1. Torres VE, Harris PC. (2009). Kidney Int. 76(2): 149-68.

2. United States Renal Data System. 2016 USRDS Annual Data Report Volume 2: ESRD in the United States. National Institutes of He alth, National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD, 2016 (accessed 8 Aug 2017).
3. Willey C. DRAFT: The Descriptive Epidemiology of ADPKD in the U.S. 2017.
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ADPKD Is Inherited as an Autosomal Dominant Trait

Autosomal dominant

Affected
father

Unaffected
mother

I Affected
Unaffected

Affected Unaffected  Unaffected Affected
child child child child

Figure adapted from U.S. National Library of Medicine

Inheritance pattern of autosomal dominant disease?®

ADPKD=autosomal dominant polycystic kidney disease.

1

2.
3.
4
5

Harris PC, RossettiS. (2010). Nat Rev Nephrol. 6(4):197-206.

Grantham JJ. (2009). Ann Transplant. 14:86-90.

Reed B et al. (2008). Am J Kidney Dis. 52(6):1042-1050.

PeiY etal (1999). J Am Soc Nephrol. 10(7):1524-1529.

ADPKD. PKD International. http://www .pkdinternational.org/what-is-pkd/ (accessed 13 February 2019).

ADPKD is an autosomal dominant
disease with a high degree of
penetrance!

A child of an affected parent has a
50% chance of inheriting ADPKD'

In 5% to 10% of cases, ADPKD is
caused by a de novo mutation?3
— In~10% of newly diagnosed cases,
patients report a negative family
history3
Disease progression can e highly
variable, even among family
members with the same mutation?
— Variability suggests a “two-hit” model
for ADPKD, in which germ-line and

somatic inactivation of both copies of
a PKD gene lead to cystogenesis*
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ADPKD Presenting Symptoms

ADPKD=autosomal dominant polycystic kidney disease.
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ADPKD Is a Systemic Disease

Renal cysts are the first manifestation of ADPKD and precede

changes in kidney function by many years'-8

Renal Manifestations

Hypertension ==
Renal cysts
Hematuria

Nocturia

Palpable kidneys
Kidney stones

Abdominal/flank pain

Renal artery/vein occlusions
Urinary tract infection

*In male patients. tMost common in patients with end-stage renal disease.

ADPKD=autosomal dominant polycystic kidney disease.

1. Halvorson CR et al. (2010). Int J Nephrol Renovasc Dis. 3:69-83.

2. Torres VE, and Harris PC. (2009). Kidney Int. 76(2):149-168.

3. Chebib FT and Torres VE. (2016). Am J Kidney Dis. 67(5):792-810.

4. Patient Platform. http://www.patient.co.uk/doctor/autosomal-do minant-polycystic-kidney-disease (accessed 13
February 2019).

The information provided by NephU is infended for your educational benefit only. It is not intended as, noris it a substitute for medical care or advice or professional diagnosis. Health care
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Extrarenal Manifestations

—————— Infracranial aneurysms

Vascular dissections
Cardiac valve abnormalities
Pericardial effusion

Diverticulosist
Hepatic cysts
Hernia
Pancreatic cysts

Seminal vesicle cysts*
Male inferfility*

Luciano RL and Dahl NK. (2014). Nephrol Dial Transplant. 29(2):247-254.
Mikolajczyk AE, et al. (2017). Clin Gastroenterol Hepatol. 15(1):17-24.

Chapman AB and Rahbari-Oskui FF. Renal Cystic Disorders. In: Wilcox CS et al. eds. Therapy in Nephrology &
Hypertension. 3rd ed. Philadelphia, PA: Saunders; 2008.

Chauveau D et al. (1994) Kidney Int. 45:1140-1146.
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Presenting Symptoms

Palpable
masses due Micro-

to enlarged albuminuria?
kidney!'2

Symptomatic
Hematuria'2 urinary tract
infection'2

« Patients may be asymptomatic and only have a family history
of the disease

ADPKD=autosomal dominant polycystic kidney disease.
1. Halvorson CR et al. (2010). Int J Nephrol Renovasc Dis. 3: 69-83.
2. Patient Platform. http://www.patient.co.uk/doctor/autosomal-do minant-polycystic-kidney-disease (accessed 13 Sept 2017).
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Hypertension in ADPKD

«  Approximately 70% of individuals with ADPKD have HTN'
- Approximately 20% to 30% of children?

* Higher prevalence of HTN in patients with ADPKD vs the
general US population* in men and women <45 years of
age?

— Differences between patients with ADPKD and the general
US population are most dramatic in the 20- to 34-year age
group

« Significantly more males with ADPKD develop HTN than
females3

— Greatest gender differences occur between ages 20-44
years

«  Generally occurs before decrease in GFR?
«  Earlier onset than HTN in the general population?

« Associated with left ventricular hypertrophy!

*As reported in a National Health and Nufrition Examination Survey (NHANES) IV, 1999-2000.
ADPKD=autosomal dominant polycystic kidney disease; GFR=glomerular filtration rate; HTN=hypertension.
1. Halvorson CR et al. (2010). Int J Nephrol Renovasc Dis. 3:69-83.

2. Ecder T and Schrier RW. (2001). J Am Soc Nephrol. 12(1):194-200.

3. Kelleher CL et al. (2004). Am J Hypertens. 17(11):1029-1034.
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Discussion:

* Do you think there is enough awareness of ADPKD and
presenting symptoms in primary caree¢ Subspecialtiese

« What are some challenges providers might face in
diagnosing ADPKD outside of nephrologye

The information provided by NephU is infended for your educational benefit only. It is not intended as, noris it a substitute for medical care or advice or professional diagnosis. Health care
n

professionals should use their independent judgment when reviewing NephU's educationalresources. Users seeking medical advice should consult with a health care professional.
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ADPKD Diagnosis

ADPKD=autosomal dominant polycystic kidney disease.

The information provided by NephU is infended for your educational benefit only. It is not intended as, noris it a substitute for medical care or advice or professional diagnosis. Health care
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Diagnostic Algorithm for ADPKD

Family history of ADPKD
Genotype or familial
phenotype*
nown
CKD stages 4-5,

Acquired renal
small kidneys cystlic disease
PKD1 PKD2 Bilateral Kidneys not enlarged - T
enlarged renal cysts ADPLD
age age age age age age kidneys age
15-30 30-59 >60 15-39 >60 18-49

Suggestive findings of other
renal cystic disease

age Congenital hepatic
40-59 fibr osis ARPKD
Facial angiofibroma,
22 cysts >2cysts B 24cysts 22cysts | 24cysts 210 cysts S % Y > corfical tubers, Tuberous
(unilateral or | (ineach W (ineach 23 total (ineach B (ineach (in each Tc::taslt;3 Tc::taslt;2 T?:c‘sl‘;“ ke [ epencly gy
bilateral) on | kidney) W kidney) cysts on US| kidney) | kidney) kidney) Y’ Y’ 4
us on US on US

sclerosis
cysts nodules, renal complex
angiomyolipomas,
onUS onUS onUS on US onUs onUS giomyolip:

d (1TSC)t
retinal hamarfomas

on US

Likely
Ur:;;quwc:;: al Equivocal US results or simple cysts
resuls exclusion needed in
patients <40 y with PKD2 Uncertain
ADPKD or unknown genotype
diagnosis confirmed

MRI Genefic testing
(<5 cysts excludes ADPKD)

(also for evaluation of atypical cases)
ADPKD=autosomal dominant polycystic kidney disease; ESRD=end-stage renal disease; MRI=magnetic resonance imaging;

PKD 1=polycystic kidney disease gene 1; PKD2=polycystic kidney disease gene 2; RCC=renal cell carcinoma; US=ulfrasound.
1. Figure adapted from Chebib FT, Torres VE. (2016). Am J Kidney Dis. 67(5): 792-810.

Hemangioblastoma, v
retinal angioma, Hi Iol.r" d
pheochromocytoma, PR S Y

RCC syndrome

Oral/facial /digifal X-linked

dominant
abnormadlities OFD1

Corticomedullary cysts,
A ADTKD-MUCI,
progr?sswe CKD. small ADTKD-UMOD
kidneys, gout

Renal cysfs,
diabetes mellitus,

hypomagnesemia,
genital malformation,

gout
15

The information provided by NephU is intended for your educational benefit only. It is not intended as, noris it a substitute for medical care or advice or professional diagnosis. Health care
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Expansion Destroys Normal Tissue and Causes Loss of Renadl

Function

13

GFR, Percentage
of Basal (%)

0

« Renal function remains steady
until kidney volume increases 4-6
times normal size?

* Irreversible damage occurs by the
time GFR declines3

« Disease progression is variable
from patient-to-patient4

Age Figure adapted from Grantham et all

GFR=glomerular filfration rate.

1.

2.
3.
4.

Grantham JJ et al. (2011). Nat Rev Nephrol. 7 (10): 556-66.
Braun WE. (2009). Cleve Clin J Med. 7 6(2): 97-104.
Grantham JJ et al. (2006). N Engl J Med. 354(20): 2122-30.
Miutinovic J et al. Am J Kidney Dis. 1992;19(5):465-72.
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Predictors of Rapid Disease Progression in ADPKD'

Markers used to assess prognosis in ADPKD

Environmental Imaging Clinical Genetic Laboratory
Predictors Predictors Predictors Predictors Predictors

High protein High total Early onset of PKD1 Overt proteinuria
intake kidney volume hypertension truncating
mutations

Low water Low renal blood Gross PKD1 disease  Microalbuminuria
intake flow hematuria
Smoking Early decrease Elevated
in GFR copepftin

. Indicates the best-validated markers

ADPKD, autosomal dominant polycystic kidney disease; GFR, glomerular fittration rate; PKD1, polycystic kidney disease gene
1. Gansevoort RT et al. Nephrol Dial Transplant. 2016; 31(3):337-48.
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Discussion:

 When are patients with ADPKD typically referred to
nephrology¢ Do you feel that this timeline is ideale

« Are there additional tests that could be ordered by the
referring provider that would help ease the transition to
nephrologye

The information provided by NephU is infended for your educational benefit only. It is not intended as, noris it a substitute for medical care or advice or professional diagnosis. Health care
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ADPKD Complications

ADPKD=autosomal dominant polycystic kidney disease.
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Cyst Burden and Patient Complications in ADPKD: An Overview!

Kidney Disease Progression in ADPKD

GFR?

HEALTHY TISSUE

CYST DEVELOPMENT
AND ENLARGEMENT

ANU CHNLAIDEMEN

VASCULATURE
FUNCTION Norma!
q— — — —
AGE i€ 30 60
il Urinary concentrating defects
Hypertension
. Dull pain and discomfort
SIGNS AND Proteinuria
SYMPTOMS o
Acute / episodic
L | Cyst rupture | Pain | Hematuria Urinary tract infection | Cyst infection Kidney stones

© 2013 Otsuka Pharmaceutical Development & Commercialization, Inc.

ADPKD=autosomal dominant polycystic kidney disease; GFR, glomerular filiration rate.
1. Grantham JJ et al. (2011). Nat Rev Nephrol. 7(10):556-566.
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Renal Events That Contribute to Pain in ADPKD'

Cyst Infection Nephrolithiasis
A - 20-year-old

»

- 35-year-old

- Acute left
flank pain

- Acute left
flank pain

- eGFR: 106
mL/min per
1.73 m2

- 32-year-old - 52-year-old

- Acute left
flank pain

M - eGFR: 80
mL/min per
1.73 m2

- Chronic pain

21.5 kg

Normal single KV: ~150 mL; normal weight of 1 kidney: ~0.15 kg.
ADPKD=autosomal dominant polycystic kidney disease; eGFR=estimated glomerular filtration rate; KV=kidney volume.

1. FDA Cardiovascular and Renal Drugs Advisory Committee, August 5, 2013.

2] The information provided by NephU is infended for your educational benefit only. It is not intended as, noris it a substitute for medical care or advice or professional diagnosis. Health care
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Discussion:

Do you feel there is enough awareness of ADPKD and
potential complications in urology and other subspecialtiese

 Who primarily manages these complications in ADPKD?

23 The information provided by NephU is intended for your educational benefit only. It is not intfended cs, noris it a substitute for medical care or advice or professional diagnosis. Health care JQ NephU ;
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Final Thoughts

Do you have any final thoughts you would like to leave with
the NephU community tfodaye

The information provided by NephU is infended for your educational benefit only. It is not intended as, noris it a substitute for medical care or advice or professional diagnosis. Health care JQ NephU ..
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Like What You
Learned Today?
See What's Up Nexi!

Y= NephU.org/events

The NephU Community
Grows Stronger When
You're Engaged.

Follow Us
@NephUCommunity

0 0 0
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Can Nutrition Interventions Modulate Inflammation Associated With Kidney
Disease?

on March 9=, 2022

Hezn Maghadam, PharmD, WA
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NephU is supported by Otsuka Pharmaceutical Development & Commercialization, Inc.
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Health Community. The opinions expressed by NephU contributors are their own and are not
endorsed or recommended by NephU or its sponsors. The information provided through NephU
is infended for the educational benefit of health care professionals and others who support
care for those with kidney disease and other related conditions. It is not intended as, noris it
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use their independent medical judgment when reviewing NephU's educational resources. Users
seeking medical advice should consult with a health care professional. No CME or CEU credits
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be paid consultants for OPDC and/or OAPI.
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