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ADPKD - Course of the illness -

Typical Disease Progression in ADPKD
- Cysts grow in number and size e

Hyperfiltration Impairment Failure

- Disease progression is highly Fini
variable

-> [Increase of total kidney

volume (TKV)

-> Malfunction of the adjacent S
renal parenchyma

15

Signs and Symptoms Age
-> decrease of GFR (glomerular i Hipertension
flltrat|0n) Proteinuria S
Acute Pain 1 ' 1 (I | 1 (R
Hematuria 1 1 11 1 11

=> Leading to dialysis /
kidney transplantation

Urinary Tract Infection
Cyst Rupture

Cyst Infection

Kidney Stones

http://palladiobio.com/polycystic-kidney-disease/



Mayo classification

Imaging with measurement of
htTKV (height-adjusted total
kidney volume) can predict future
TKV and eGFR (class A to E)
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http://www.mayo.edu/research/documents/pkd-center-
adpkd-classification/doc-20094754
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Tolvaptan in Patients with Autosomal
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for the TEMPO 3:4 Trial Investigators*

N Engl J Med 2012;367:2407-18



The NEW ENGLAND JOURNAL of MEDICINE

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*

N Engl J Med 2017;377:1930-42



Phase Il trial efficacy of tolvaptan, outcome eGFR

Torres, V.E., et al. N Engl J Med, 2017. 377(20): 1930-1942.

Course of eGFR in clinical trial over 1 year
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Extrapolation suggests that time to CKD stage 5 for tolvaptan vs.
control would be extended from 6.2 to 9.0 vears.




Evaluation of drug-induced hepatotoxicity

using an eDISH plot

Safety data from tolvaptan phase Il clinical study

(a) ADPKD
(Trial 156-04-251)
100.0 TLV: 1 (0.10%) TLV: 2 (0.21%)
PLC: 3 (0.62%) PLC: 0 /
=
5 10.0 4
x
Ty K
@ ——
— WiRe -
S  1.0- il .
& . 3
TLV: 914 (95.51%) TLV: 40 (4.18%)
0.1 4 PLC: 476 (98.35%) PLC: 5 (1.03%)

0.1 1.0 10.0 100.0
Peak ALT, xULN

A Tolvaptan
O Placebo

2 of 957 subjects taking tolvaptan (0.2 %) met
the Hy’s Law criteria (ALT >3x ULN, total
bilirubin >2x ULN

Watkins, P.B., et al., Drug Saf, 2015. 38(11): 1103-13.
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Clinical trial vs. clinical practice

The 5 too’s of clinical trials

e too few

too simple

too median-aged

too narrow

too short follow-up

12



Clinical trial vs. clinical practice

In clinical practice...
 Larger population

* Population of users expands after drug

approval
e age
* sex
e ethnicity
* use in pregnancy

e Complex concomitant diseases/medicines

* |dentification of rare adverse reactions

* Window to actual impact of medicinal
product (“real world”)

13
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...o SUISSE ADPKD £ Konto | O Logout
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Start Visiten Datenexport Reports Administration

Visiten
Patientendaten «162-MZ-1953»

Geschlecht:  w Eintragsdatum: 22.06.2010
Gruppe: Tolvaptan Benutzer: fkrauer
Hausarzt: Dr. med. Brigitte Winzeler, Moosbrunnenstrasse 14, 8426 Lufingen Updatedatum:  03.01.2018
Nephrologe: kein(e) Benutzer: Ifrei

VisitenUbersicht

Untersuchung Status Ausgefillt Erfasser

12.03.2010 Eingegeben 22.06.2010 14:47 fkrauer Formular
21.06.2010 Eingegeben 22.06.2010 14:55 fkrauer Formular
16.12.2010 Eingegeben 05.03.2011 14:49 fkrauer Formular

- Eingegeben 08.07.2011 11:21 fkrauer Formular

Formular



3': SUISSE ADPKD

LX) .. www.adpkd.ch

Start Visiten Datenexport Reports

Administration

Angemeldet als: Stefan Russmann

£+ Konto | O Logout

Visite V3

Patient «162-MZ-1953»

Status: Eingegeben

Gruppe:  Tolvaptan

Erfasser:  fkrauer - 08.07.2011 11:21
Editiert:  flavia- 26.11.2015 09:52

Allgemein Labor Medikamente
*1 6*
Untersuchungsdatum

Datum der Untersuchung  dd.mm.yyyy

*11*

ADPDK Symptome

ADPKD-Symptome Angaben Uber Zeitpunkt / Dauer / Haufigkeit und Therapie

Nein, bzw. keine



Methods - Efficacy -

« Course of eGFR of all SUISSE ADPKD patients taking
tolvaptan.
* Plot eGFR at baseline and monthly during follow-up

 Calculate simple linear regression for eGFR values (begining
11 weeks after start of tolvaptan because of known short-
term renal hemodynamic effects

Tolvaptan’s short-term renal hemodynamic effects

« Short-term and reversible increase in serum creatinine and
decrease in eGFR, potentially due to hemodynamic
mechanisms (possibly related to the increase in vasopressin
release caused by tolvaptan)



Methods - Safety -

* Follow the time course of following liver enzymes under treatment
with tolvaptan for each patient
« ALT, alanine aminotransferase
« AST, aspartate aminotransferase
« AP; alkaline phosphatase
 TB; total bilirubin

* eDISH plot



Data analysis using Stata 15
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Baseline characteristics

Characteristic at baseline

Tolvaptan (N=76)

Age (year) 41.2+8.6
Sex
Male 55 (72.4)
Female 21(27.6)
Height (cm) 178.9+9.4
Weight (kg) 83.5+14.0
Body Mass Index (kg/m?) 26.0+3.8
eGFR 68.6125.9
TKV 2046.0£1122.9
htTKV 1139.4+608.7
Blood pressure (mmHg)
Systolic 135.5+£12.2
Diastolic 87.818.6
CKD Stage
1 17 (22.4)
2 24 (31.6)
3 33 (43.4)
4 2(2.6)
5
Anti hypertensive treatment
Any 65 (85.5)
ACE/ARB 40 (52.6)
DIU 6(7.9)
other 37 (48.7)

20



Mayo classification at baseline
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Efficacy

» Representative samples of time course of eGFR (out of 76 patients)
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Effl Ca Cy Median box plot and scatter plot of AeGFR
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Safety

Representative samples of time course of liver enzymes (out of 76 patients)

10

3xULN
2xULN

1xULN

No.5

3xULN
2xULN

1xULN

\

\

\

\

.

\

|

\

\

|

\

\

\

A A _-m

A : AT A T A T A

‘ .

\ -

} r————— R

\

\
T T # T T T T T T T T T T T
8 -4 0 4 8 12 16 20 24 28 32 36 40 44

weeks

—e— AST -—-®—- ALT
A AP —4—TB

|

]

|

|

|

# T T T T T T T T T
-6 -12 -8 -4 0 4 8 12 16 20 24 28 32 36 40

weeks

—e— AST —-B—- ALT
A AP —4—TB

10

3xULN
2xULN

1xULN -

3xULN
2xULN

1xULN -

I
I
I
| l’{\
"
* I
~ |
A <]
i~
|
I
I
|
I
I
T T T \L T T T T T T T T T T T
-16 -12 -8 0 4 8 12 16 20 24 28 32 36 40 44
weeks
—&— AST —-—®m—- ALT
A AP —4— TB
|
I
|
I
|
No.70
I
I
|
|
|
I
|
4
I
|
I
I
|
I
T l T T T T T T T T T T T
-4 0 8 12 16 20 24 28 32 36 40 44 48

weeks

—e— AST -—-B—- ALT
A AP — 4+ TB

24



Safety

eDISH plot
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Comparison of results with phase Il clinical study
(Torres, V.E., et al. N Engl J Med, 2017. 377(20): 1930-1942.)

SUISSE ADPKD Torres, V.E., et al.
Number of Mean Number of Mean
obs. obs.

eGFR at baseline 68.6+25.9 40.7+10.9
AeGFR between baseline and

. Around
first value after start of 67 -5.57+0.75 680 5~ 3
tolvaptan

Slope of linear regression 76 0.0053+0.0692 680 -3.24+0.17

* Slower dose escalation in SUISSE ADPKD compared to clinical study

26



Quality control of data

* Good examples

Slope: -0.024+0.003 Slope: -0.014£0.015
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Quality control of data

Poor examples
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Conclusions

e Efficacy and safety of tolvaptan in clinical practice appears overall
comparable to results from pivotal clinical trials

* Additional follow-up analyses over a longer time period are required



Further plans...

e Further follow-up analyses and quality controls

* Genetic analyses

* Further development of clinical research database including

automated import of laboratory data
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ADPKD

Source: PKD foundation

Do You Know PKD?

Polycystic kidney disease (PKD) is one of the most common,

life-threatening genetic diseases.

In PKD, fluid-filled cysts develop .
and enlarge in both kidneys, The average size of a healthy

eventually leading to kidney failure. kidney is a human fist.

Polycystic kidneys can get
as large as a football, and
weigh up to 30lbs each.

Parents have a 50% chance of
passing PKD to each of their
children. Unlike some genetic
diseases, it does not skip a
generation.

1 . 20 ooo PKD is the
in 20,
O ‘ Children are affected 4 t h

i

Autosomal recessive polycystic cause of
kidney disease is a rare . a
form of PKD. kidney failure

PKD equally affects people of all races, genders, nationalities,
geographic locations and income levels.

The PKD Foundation is the only organization in the U.S. soley dedicated

to finding treatments and a cure for polycystic kidney disease.
BB FOUNDATION
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Autosomal dominant polycystic kidney disease (ADPKD)

Mutations of PKD 1/ 2 genes on chromosome 16 / 4, encoding for
polycystin 1 / 2 on renal tubular epithelia

The most prevalent, potentially lethal, monogenic disorder
(1 in 400 to 1,000 live births)

The 4th leading cause of kidney failure

More than 50 percent of people with ADPKD will develop kidney failure
by age 50

https://www.nih.gov/news-events/news-releases/two-drugs-are-no- https://21630.bbnc.bbcust.com/news
more-effective-one-treat-common-kidney-disease
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Aims
To provide additional quantification of the risk of flucloxacillin-related liver disease
and to describe time trends in flucloxacillin prescribing in the UK.

Methods

This was a cohort study using data from the UK General Practice Research Database.
We identified patients with a first-time prescription for flucloxacillin or, for comparison,
oxytetracycline from 1992 to 2002 and cases who developed dinically documented
cholestatic liver disease of uncertain origin after first-time use of these drugs. We also
determined the annual frequency of first-time use of flucloxacillin from 1991 to 2000.

Results

We identified 283 097 and 131 189 first-time users of flucloxacillin and oxytetracy-
cline, respectively. The risk of cholestatic liver disease per 100 000 first-time users
was 8.5 (95% Cl 5.4, 12.6) in the 1-45 days and 1.8 (95% Cl 0.6, 4.1) in the 46—
90 days after starting flucloxacillin, and 0.8 (95% Cl 0.02, 4.3) in the 1-45 days
after starting oxytetracycline. The frequency of first-time use of flucloxacillin remained
stable between 1991 and 2000.

Conclusions

Flucloxacillin is now established as an important cause of cholestatic liver disease.
Warnings about the risk have not had an impact on prescribing practices in the UK,
where it remains the predominantly prescribed antistaphylococcal oral antibiotic. This
situation in the UK is in sharp contrast to regulatory actions and changes in prescribing
habits in Australia after identification of the risk of cholestasis associated with fluclox-
acillin, and to the predominant use of the alternative drug dicloxacillin in the USA.



Nonsteroidal Antiinflammatory Drugs and Acute
Myocardial Infarction in Patients with No Major Risk Factors

Hershel Jick, M.D., James A. Kaye, M.D., Dr.PH., Stefan Russmann, M.D., and Susan S. Jick, D.Sc.

Study Objective. To assess the risk of long-term use of five nonsteroidal
antiinflammatory drugs (NSAIDs)—rofecoxib, celecoxib, ibuprofen,
naproxen, and diclofenac—in relation to acute myocardial infarction.

Design. Five separate nested case-control studies, one for each NSAID,
designed to minimize important biases present in other observational
studies.

Setting. University-affiliated research program.

Data Source. The United Kingdom General Practice Research Database
(GPRD).

Measurements and Main Results. We identified all people in the GPRD aged
30-79 years who had a first recorded prescription for rofecoxib, celecoxib,
ibuprofen, naproxen, or diclofenac after January 1, 1999. Cases of newly
diagnosed, first-time acute myocardial infarction were then identified from
the study population, along with matched control subjects. Relative risk
estimates for acute myocardial infarction in patients with no recorded
major clinical risk factors for acute myocardial infarction were determined
for each NSAID according to receipt of 2—4, 5-9, 10-19, or 20 or more
prescriptions compared with receipt of only 1 prescription. Results were
adjusted for relevant variables possibly related to the risk for acute
myocardial infarction. No material elevation of risk according to the
number of prescriptions received for ibuprofen or naproxen was noted.
However, a substantial increased risk similar to that found in clinical trials
was noted in patients who received 10 or more prescriptions for rofecoxib,
celecoxib, or diclofenac.

Conclusion. Extensive use of rofecoxib, celecoxib, and diclofenac increases
the risk of acute myocardial infarction, but similar use of ibuprofen and
naproxen does not.

Key Words: cyclooxygenase 2, COX-2, nonsteroidal antiinflammatory drugs,

NSAIDs, acute myocardial infarction, AMI, observational study, rofecoxib,

celecoxib, diclofenac.

(Pharmacotherapy 2006;26(10):1379-1387)
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ORIGINAL REPORT

Effectiveness of rosuvastatin compared to other statins for the
prevention of cardiovascular events—a cohort study in 395039
patients from clinical practice’

Stephen P. Motsko PharmD, PhD', Stefan Russmann MD1‘3, Eileen E. Ming MPH, Sch,
Varinder P. Singh MS', Ruby M. Vendiola' and Judith K. Jones MD, PhD'*

' The Degge Group Lid., Drug Safety and Epidemiology, Arlington, VA, USA
*AstraZeneca R&D Wilmington, Epidemiology, Wilmington, DE, USA
3 Division of Clinical Pharmacology, University of Zurich, Zurich, Switzerland

SUMMARY

Purpose This study compared the effectiveness of rosuvastatin (RSV) to other statins prescribed in clinical practice in prevention of
cardiovascular (CV) events.

Methods This longitudinal inception cohort study, using Thomson Healthcare’s MarketScan databases, included patients aged > 18 starting
statin therapy during August 2003—December 2005. Patients were followed until 90 days after index statin monotherapy exposure, start of
another lipid-lowering therapy, an event, end of eligibility, or end of study. The primary endpoint was a composite of CV death (in-hospital
only), myocardial infarction, unstable angina, coronary revascularization, stroke, and carotid revascularization. Adjusted time-to-event
analyses incorporating a propensity score covariate were used, and analyses were stratified by duration of statin exposure.

Results Among 395 039 patients who met inclusion/exclusion criteria, 12% initiated RSV, and 9622 (2.4%) of the total patient population
experienced an outcome event. The median duration of statin treatment and follow-up was 100 days and 180 days, respectively. No
statistically significant difference in CV event rates between RSV and other statins was observed after adjustment for demographics and
medical/prescription history (HR =0.99, 95%CI =0.93-1.06). However, with longer exposure time, there was a suggestion of increased
benefit with RSV compared to other statins.

Conclusions The primary analysis showed similar incidence rates of C V-related events between the statin cohorts over a median of 180 days
of follow-up. Copyright © 2009 John Wiley & Sons, Ltd.
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| Offren  Schliefen

Datenquelle Authentifizieruna

Modulinformationen

ID EFIX® ID EFIX® 2

s Import der Datensdtze gem. § 21 KHEntgG, zusétzliche Datenimporte
Uber Feld 1-3 oder Erweiterung des §21 Datensatzes
+ Schnittstelle zu SAP® oder Moglichkeit des automatisierter Datenimports
+ Integration von 10 GROUPER G-DRG, ID KR CHECK®, 1D QI Check
* Re-Export der Datensédtze gem. § 21 KHEntgG
* Prifungen der Datenmenge nach 1D KR CHECK® -Regeln,
Qualitatsprifung des §21 Datensatzes, Prifung auf Fallzusammen-
flhrung
» Diverse Auswertungen zu Erlés-und Kostendaten
+ Falllbersicht mit einer Vielzahl an kombinierbaren Filtern
+ Einzelfalldarstellung mit der Option ins ID DIACOS® einzuspringen
Reporting * Planungsmodul mit jahrlichem / monatlichem Soll-Ist-Abgleich,
Gegendberstellung von Plan/ Ist Werten zu InEK-Kalkulation
* AEB-Formulare geman § 3 KHEntgG (inkl. E14, E2, E3.1, E3.2,E3.2
NUB; E3.3, B2)
+ QS gern. § 137 SGB VY
Aus 1D EFIX® heraus lassen sich erstellen:
+ die methodische Sollstatistik
= der strukturierte GQualitdtsbericht gem. § 137 SGB W
» die Q5-Bbgen gem. QS5-Filter
+ Qualitatsindikatoren
= Simulationen von Leistungsveranderungen mit Darstellung der
entstehenden Erldsdifferenz

Automatische Model - Auswahl i 3 8
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PRODUKTE UNTERNEHMEN SUPPORT SERVICE

H X B =3 O dlix® B dy v eowom-
Speichern  Lischen Bearbeiten Léschen Filterkonfigurator | Verarbeiten Siule  Lnie  Kreis Balken Flache Weitere Pivot « Drucken
Auswertung Feldauswahl Filter Datenbank Diagrammtyp Exportieren Drucken
Au ST < Erlés - Belegunastage | Erlés - DRG-Erlés | Erléis - Erlés pro Belegungstag | Zusatzentgelte - Erlés | Erlis - Gesa &
» >0000< unbekannter Code 3 0,00 € 0,00€
v a Codierung - = —
MLG -1CD » Allgemeine Chirurgie 2,126 1.123.233,00€ 528,33€ 4.629,67 € 1.127.8
MLG - OFS » Allgemeine Chirurgie/Schwerpunkt Geféichirurgie 1.117 533.682,00 € 477,78 € 442,04 € 534.1
+ bl Kennzahlen » Allgemeine Psychiatrie 573 0,00 € 0,00 €
Allgemein » Allgemeine Psychiatrie/Machtkinik (fir teilstationére Pflegesétze) 41 0,00 € 0,00 €
DRG ~ Allgemeine Psychiatrie/Tagesklinik (fir teilstationdre Pflegesatze) Gesamt 96 0,00 0,00 € A
Erlas ~ PDRG Gesamt 96 0,00 € 0,00 € 1
VWD D020 33 0,00€ 0,00€
Zusatzentgelte D021 63 0,00€ 0,00
MDK
v @ . . » Chirurgie/Schwerpunkt Orthopédie 6520 324.891,00 € 524,02€ 324.8
Anfragegriinde pro Abteilung E heilund
Anfragegriinde pro Krarkenkasse » Frauen E.I nde 5 4,575,00 € 1.525,00 € 4.5
Aufwandsentschadigung pro Abteiung » Geburtshilfe L271 434.064,00 € 341,51€ 434.0
Aufwandsentschadigung pro Krankenkasse » Geriatrie 11.257.704,00 € 247,25€ 1.363,34€ 11.259.0
Bearbeitungsstatus pro Abteilung » Innere Medizin 209 59.298,00 € 283,72€ 1.004,60 € 60.3
Bearbeitungsstatus pro Krankenkasse =| | » Innere Medizin/Schwerpunkt Himatologie und internistische Orkologie 1.325 588.535,00 € 44422 € 219.643,32 € 308.2
Rechnungslegungsdauer pro Abteilung > Innere Medizin/Schwerpunkt Kardiologie 3.905 2.032.488,00 € 520,43 € 19.079,20€  2.051.5
Rechnungslegungsdauer pra Krankenkasse » Innere Medizin/Schwerpunkt Nephrologie 8 2.307,00 € 288,38€ 23
F?::E pro Abte::”ia 3 Intensivmedizin 16 20.530,00 € 1.286,25€ 0.5
Falle pro krankenkasse » Intensivmedizin/Schwerpunkt Innere Medizin 48 3R.31R.00 € TERATE ®a T
Gesamtstatus nach Abteilung 4 m
Gesamtstatus nach Krankenkasse b =
Gesamtstatus nach Anfragegrund 12000000 | 11,257.704,00 9] 11,259.067,34 4 - Erlis - Belegungstage
MDK-Ergebnis pro Abteilung - Etlés - DRG-Eflds
MDK-Ergebnis pro Krankenkasse 11000000 [ Erlds - Erls pro Belegungstag
Streitwert pro Abteilung 10000000 - I zusatzentoslte - Erlos
Streitwert pro Krankenkasse B Erlss - Gesamterlas
v @ Qualititsindikatoren 9000000 -
i QI Auswertung 3000000
v |.‘_',‘ Scorer
Punktzahl nach Einstufung 7000000
Punktzahl im Zeitverlauf 6000000 ]
Fallzahl
Fallzahl im Zeitverlauf 5000000 —
Therapieginheiten J—
Therapieeinheiten im Zeitverlauf ]
PsychPV im Zeitverlauf 3000000
Therapieeinheiten Regel [ Intensiv
Therapieeinheiten Erfasste [ Verwendete 2000000
v gl verlauf + | 1toooooo 434.064,00 € 434.064,00 €
P ——— 1271 [ _J341,51€ 45531 247,25 £[1.363,34 €
&P Auswertungen o !
Geburtshilfe
- (Geriatrie 3 9
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eDISH plot and Hy’s Law

* eDISH plot displays peak serum ALT and TB values for every
subject at a glance

* Provides quick and sensitive screening for drug-induced liver
injury (DILI) in clinical trials

* Even a single drug-related Hy’s Law case in a clinical trial is a
signal of potential risk of severe DILI in clinical practice
e Hy’s Law: ALT >3x upper limit of normal & total bilirubin >2x ULN
e Additional assessment of causal relationship to drug

e Severe DILI can be estimated to occur at a rate of at least one-tenth
the rate of Hy’s Law cases



ADPKD - Treatment -

* ImMmunosuppressant sirolimus studied in prospective
clinical trials, but no significant effect on disease
progression

Serra et al., N Engl J Med. 2010 Aug 26;363(9):820-9.

» Tolvaptan first effective treatment for ADPKD,
approved in Switzerland in April 2016
« Arginine vasopressin V2 receptor (AVPV2) antagonist

* Indication: ADPKD patients with chronic kidney disease (CKD) stage
1 to 3 at the start of treatment and/or signs of rapidly progressive
disease

* 45 mg+ 15 mg, 60 mg + 30 mg or 90 mg + 30 mg twice daily
* |diosyncratic hepatotoxicity requires monitoring of liver values



Study Aims

1. Describe characteristics of patients with ADPKD treated with
tolvaptan in the Suisse ADPKD cohort

2. Conduct the first available efficacy and safety data analysis of
tolvaptan in clinical practice



Primary outcomes

« Efficacy
progression of decline in renal function (eGFR) before vs. after start
of tolvaptan

« Safety
Incidence and time course of increased liver values under treatment
with tolvaptan



Results



Next steps...

* Longer follow-up time / more data desirable
* eGFR for longer time after start of tolvaptan

e Secondary outcome
o Efficacy: TKV
o Safety: frequency of adverse effects

* Quality control of data



