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Comparison of the Complexity of Patients Seen by Different Medical
Subspecialists in a Universal Health Care System

Complexity Rankings by Physician Type Marcello Tonelli, MD, SM, MSc; Natasha Wisbe, MMath, PStat; Braden 1. Manns, MD, MSc; Scott W, Klarenbach, MD, MSc; Matthew T. James, MD, PhD;

Pietro Ravani, MD, PhD; Meesh Pannu, MD, 5M; Jonathan Himmelfarb, MD; Brenda R. Hemmelgamn, MD, PhD
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Which Physicians Are the Happiest?
W Atwork B Outside of work

Urology

76%
Allergy & iImmunology | — 74%
Emergency Medicine 28% s
Gastroenterology 35% 1%
Orthopedics 3% %
Pediatrics 36% 10%
Family Medicine ﬂm 70%
e Suroery 35 -
Diabetes & Endocrinology A 805
Ob/ —
Redi uﬁ;: 33% i
Otolaryngology 34% 6%
Infectious Disease 31% 68%
Plastic Surgery 32% 67
Critical Care 30% 67%
Psychiatry & Mental Health ..%'Qﬁ 66%
Pathology 3%% 66%
Oncology 2 66%
Pulmonary Medicine 37% 65%
Meurology e x 65%
Internal Medicine 63%
Nephrology 24% 62%
Rheumatology 24% 61%
0% 20% 40% 60% BO%

Medscape nephrologist lifestyle report 2015, Carol Peckham, Jan 26, 2015
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Und 2018 ????

Which Physicians Are Happiest Outside of Work? Wikich Physioians:Are Liappiest axWork?

Allergy & Immunclogy  &1%
Dermatology 58%

Emergency Medicine 58%
Ophthalmology 58%

Plastic Surgery 56%

Urology 56%

Rheumatology 54%
Crthopedics  54%

Pulmonary Medicine 53%
Gastroenterology  53%
Pediatrics 52%

Surgery, General 52%
Diabetes & Endocrinclogy  51%
Ob/Gyn 5%

Psychiatry 51%
Otolaryngology  51%

Family Medicine 51%

Phyysical Medicine & Rehabilitation 50%
Anesthesiology 50%

Critical Care 48%

Radiology 48%

Pathology 48%

Mephrology 47%

Neurclogy 46%

Internal Medicine a44%
Infectious Diseases 44%
Oncology  42%

Public Health & Preventive Medicine 41%
Cardiofogy  40%

Ophthalmology  37%

Plastic Surgery  35%

Pathology 34%

Dermatoiogy 33%

Psychiatry 33%
Gastroenterology  33%
Orthopedics 32%

Public Health & Preventive Medicine 31%
Pulmonary Medicine 29%
Oncology 28%

Physical Medicine & Rehabilitation 28%
Surgery, General  27%
Rheumatology 27%

Urclogy 28%

Emergency Medicine 26%
Mephrelogy 26%

Pediatrics 26%

Allergy & Immunology 26%
Cb/Byn 26%

Otolaryngoiogy 25%
Meurology 285%

Radiciogy 25%
Anesthesiology 24%

Infectious Diseases 23%
Diabetes & Endocrinclogy 23%
Family Medicine 22%

Critical Care  22%

Internal Medicine  21%
Cardiology  21%

Medscape nephrologist lifestyle report 2018
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Exsikkose ??7?

....weil...der Patient hat eine trockene Zunge und eine trockene Haut...”
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Intravenous Fluids in Acute ®
Decompensated Heart Failure

Behnood Bikdeli, MD,*{ Kelly M. Strait, MS,* Kumar Dharmarajan, MD, MBA,*! Shu-Xia Li, PuD,
Purav Mody, MBBS,*/, Chohreh Partovian, MD, PuD,¥ Steven G. Coca, DO, MS,| Nancy Kim, MD, PuD,*¥
Leora 1. Horwitz, MD, MHS,"¥ Jeffrey M. Testani, MD, MTR,{ Harlan M. Krumholz, MD, SM* {#

TABLE 3 Risk-Adjusted Hospitalization Outcomes by Therapy

Renal
Critical Care Late Replacement In-Hospital
Admission* Intubation Therapy Death

No treatment with — —
intravenous fluidst

Treatment with 1.57 1.46 2.04 2.02
intravenous fluidst (1.45-1.71) (1.25-1.71) (1.62-2.55) (1.82-2.24)

Many patients who are hospitalized with HF and receive diuretics also
receive intravenous fluids during their early inpatient care, and the

proportion varies among hospitals.

Such practice is associated with worse outcomes.
Bikdeli et al., J Am Coll Cardiol HF 2015;3:127-33
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NATURE REVIEWS | NEPHROLOGY

Traditional hypothesis of cardio-renal interactions

Traditional hypothesis of cardio-renal interactions

Heart failure

lCOorCl

\

Renal
hypoperfusion
(low flow)

T Renal vasoconstriction

Renal tubular hypoxia

\

(Acute) tubular necrosis

Schefold et al., Nature Reviews
Nephrology volumel2, pages610-623 (2016)
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Haemodynamic mechanisms in cardio-renal interactions
T Cardiac congestion
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T Central venous pressure
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Altered ANP and BNP

—
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Schefold et al., Nature Reviews
Nephrology volumel2, 610-623 (2016)
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It's the economy, stupid.

(James Carville)

Cardiorenal syndrom

It's venous congestion, stupid!”
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¢GFR (mL/min/1.73m%) (95% CI)

Journal of the American College of Cardiology Vol. 53, No. 7, 2009
© 2009 by the American College of Cardiology Foundation ISSN 0735-1097/09/$36.00
Published by Elsevier Inc doi:10.1016/).jacc.2008.08.080

Heart Failure

Increased Central Venous

Pressure Is Associated With Impaired

Renal Function and Mortality in a Broad
Spectrum of Patients With Cardiovascular Disease

Klinikum|St.GEORG

Kevin Damman, MD,* Vincent M. van Deursen,* Gerjan Navis, MD, PuD,t
Adriaan A. Voors, MD, PHD,* Dirk J. van Veldhuisen, MD, PHD, FACC,*
Hans L. Hillege, MD, PHD"#

Groningen, the Netherlands

Distribution of CVP and Relationship Relationship Between CVP and eGFR According
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Damman et al., J Am Coll Cardiol 2009;53:582—-8
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Importance of Venous Congestion for Worsening of Renal Function in
Decompensated Heart Failure

Prevalence of Worsening Renal Function During Hospitalization accord. to Categories of Admission CVP, Cl, SBP, and PCWP
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Mullens et al., ] Am Coll Cardiol 2009;53:589-96
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Importance of Venous Congestion for Worsening of Renal Function in
Decompensated Heart Failure

Relative Contributions of CVP

Worsening Renal Function and Cl to GFR at Time of PAC Removal
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Mullens et al., J Am Coll Cardiol 2009;53:589-96
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Was nun tun, wenn bei korrekter Therapie
der (dekompensierten) Herzinsuffizienz
das Kreatinin steigt ?

Antwort: meistensy Nichts! So weitermachen!



European Journal of Heart Failure (2014) 16, 41-48
EUROPEAN doi:10.1002/ejhf.13
§D(IE"D:.

Klinikum ‘ St.G EORG Worsening renal function during

renin-angiotensin-aldosterone system
inhibitor initiation and long-term outcomes

Reduction in all-cause mortality associated in patients with left ventricular systolic
with the use of RAASI was significantly greater dysfunction
i n th e p resence Of W R F th an |n th e no WRF Hannah Clark!, Henry Krum'2, and Ingrid Hopper'2*
RAAS inhibition Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI|

2.1.1 no WRF intervention vs control

EPHESUS (Rossignol 2011) 255 2425 274 2453 124% 094 [0.80,1.11) e

RALES (Vardeny 2012) 256 683 N 781 143% 0.79[0.70,0.89) 2o

SAVE (Jose 2006) 137 781 17 812 105% 0.83[0.68,1.02) |

SOLVD (Testani 2011) 599 2854 642 2917 154% 0.95 [0.86, 1.05) -

Val-HeFT (Lesogor 2013) 404 2162 436 2341 143% 1.00[0.89,1.13) -

Subtotal (95% CI) 8905 9304 66.8% 0.91[0.83, 0.99] L 2

Total events 1651 1894

Heterogeneity: Tau®= 0.01; Chi*= 9.59, df= 4 (P = 0.05), F= 58%
Testfor overall effect: Z= 2.07 (P = 0.04)

2.1.2 WRF intervention vs control

EPHESUS (Rossignol 2011) 66 493 67 41 6.6% 084 [061,1.15) I
RALES (Vardeny 2012) 56 139 42 60 81% 0.58 [0.44, 0.75) "

SAVE (Jose 2006) 26 116 33 104 41% 0.71[0.45,1.10) ———i=
SOLVD (Testani 2011) 84 324 102 282 89% 0.72[0.56, 0.91) ——
ValL-HeFT (Lesogor 2013) 71 302 33 123 55% 0.88[0.61,1.25) A———
Subtotal (95% CI) 1374 990 33.2% 0.72[0.62, 0.84) %
Total events 303 277

Heterogeneity: Tau*=0.01; Chi*=5.19,df=4 (P=0.27), F= 23%
Testfor averall effect: Z= 410 (P < 0.0001)

Total (95% Cl) 10279 10294 100.0% 0.84 [0.76, 0.93] =
Total events 1954 217
Heterogeneity: Tau®= 0.01; Chi*= 25.39, df= 9 (P = 0.003), F= 65%
Test for overall effect: Z= 3.40 (P = 0.0007)

Test for subaroup differences: Chi*=6.09, df=1 (P=0.01), F=836%

U‘—»

0.2 0.5 2
Favours RAAS inhibition Favours control

Clinicians should not be deterred from using RAAS inhibitors in the setting of WRF

Clark et al., European Journal of Heart Failure (2014) 16, 4148



Heart Failure

K||n | ku m St.G EORG Potential Effects of Aggressive Decongestion During the

Treatment of Decompensated Heart Failure on Renal
Function and Survival

Jeffrey M. Testani, MD; Jennifer Chen, BS; Brian D. McCauley, BS;
Stephen E. Kimmel, MD, MSCE; Richard P. Shannon, MD

Relationship between aggressive decongestion and outcomes

Hemoconcentration was strongly associated with worsening renal function (odds ratio, 5.3; P0.001)
Patients with hemoconcentration had significantly lower 180-day mortality (hazard ratio, 0.31; P0.013).

100% Hemoconcentration
= No
p—p<0.001 — Yes
15%1 : 80%
@ No Hemoconcentration
= 10%
= ) Hemoconcentration o
K 59 2
3 ; 60%
£ 0% - HR 0.31; P0.013
@ >
g 5% g
=)
E — 40%-
S -10%4 5
-15%-
20%
0%
] 1 1 T
0 50 100 150

Time to Death (days)

Testani et al., Circulation. 2010;122:265-272
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Circulation

ORIGINAL RESEARCH ARTICLE ©

Worsening Renal Function in Patients With
Acute Heart Failure Undergoing Aggressive
Diuresis Is Not Associated With Tubular Injury

There 1s pervasive concern that decreases in GFR (as measured by serum creatinine or

cystatin C) in the setting of aggressive diuresis of heart failure patients reflects renal tubular

injury.

Ahmad et al., Circulation. 2018 May 8;137(19):2016-2028
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Associations between kidney tubular injury biomarkers
and renal dysfunction with survival

100

w
(6

Cumulative Survival (%)
@ (e}
o o

s == | Cys C | Injury biomarkers
e == | Cys C | Injury biomarkers
we | Cys C | Injury biomarkers
— {Cys C | Injury biomarkers

Pyeng = 0:013

| | | ]

0 50 100 150 200

Time to Death (days)

Ahmad et al., Circulation. 2018 May 8;137(19):2016-2028
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Cardiorenal syndrom
JIt's venous congestion, !

, 17y to Dry*



Klinikum|St.GEORG
Benefit der RAAS-Blockade bei systolischer Herzinsuffizienz

RALES-Trial: Spironolactone Drugs That Reduce Mortality in Heart
Failure With Reduced Ejection Fraction

Chronic heart failure 1.0
NYHA III, IV .l
ACE-1 + loop diuretic sl Mortal]ty -30% Angiotensin Mineralocorticoid
LVEF <35% osel receptor ACE Beta receptor
— blocker inhibitor blocker antagonist
Pitt, B. et al. N Engl J Med 1999;341:709-717 £ - 0%
o
;;; 070 >
E 0.654 i
£ oe04 E’ l 10% -
:.Sz- Placebo E
.50 4 :
045 \ @ l 200/"0 -~ ;'_l
0.00 T T T T T T T T T T T 1 m
3 6 9 12 15 18 21 24 27 30 33 36 ﬂ _ ax:
Months o Drugs that inhibit the
:I:r:eb:- 841 775 723 678 628 692 665 483 379 280 179 92 36 3 30%__ renln-anglotensln System
Spironolactone 822 766 739 698 669 639 608 526 419 316 193 122 43 nﬂ haue mmest effects Un
; -~ N survival
PARADIGM-HF: Cardiovascular Death or Heart
Failure Hospitalization (Primary Endpoint) l-ﬁlﬁ%—-
Based on results of SOLVD-Treatment, CHARM-Alternative,
40 COPERNICUS, MERIT-HF, CIBIS Il, RALES and EMPHASIS-HF
- Enalapril 117
S 32 n=4212
28 ( ) 914
E8
= 24
8 LCZ696
sg =
5% 4 (n=4187)
é 3
aE HR = 0.80 (0.73-0.87)
3° s P = 0.0000002
Number needed to treat = 21
0

0 180 360 540 720 900 1080 1260
Days After Randomization

Patients at Risk

LCZ696 4187 3922 3663 3018 2257 1544 896 249
Enalapril 4212 3883 3579 2922 2123 1488 853 236
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Rates of Hyperkalemia after publication of RALES

Rate of In-Hospital Death from Hyperkalemia

ka
in

Rate of Hospital Admission for
O Hyperkalemia in Patients With Heart
\ Failure
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Juurlink B, et al. N EnglJ Med. 2004;351:543-551.,

Juurlink et al., N Engl J Med 2004; 351:543-551
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The Relation of Serum Potassium Concentration
with Mortality in patients with CKD

2.5

2.0 +

1.5

1.0

0.5

Log Hazard Ratio of All-Cause Mortality

Serum Potassium (mEg/L)

Dunn et al. Am J Manag Care. 2015;21:S307-S315
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Mortality risk and serum potassium in heart failure after
myocardial infarction

Survival probability

1 it
0.95
009 - .y ) .y
0.85 - \=_€—
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——  K: 3.9-4.2 mmol/l *Ref
— K:4.3-4.5 mmol/l *p=0.65
= |— K:4.6-5.0 mmoll *p=0.03
— K:5.1-5.5 mmol/ *p<0.01
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T I 1 T
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Time (Days)

Krogager et al. European Heart Journal (2015) 1, 245-251
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RAAS Blockade on Renal Outcomes and Mortality
in Patients with Advanced CKD

- ACEVARB non-user
- ACEVARB user

P <0.001

0.0

i) 50 100 150 200

Event free survival for composite outcome

Time after follow up (months)

Yun Jung Oh et al. PLOS One (2017) 12, e0170874



Comorbidity Group
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RAAS Blockade und Therapie-Erfolg

BMaximum Dose = Submaximum Dose »Discontinued

CKD 3-4 or HF or DM, N = 100,907 22% 62% 15%

CKD 3-4 or HF or DM, age =65yr, N = 54,779 23% 61% 15%
CKD 3-4 or HF or DM, age <65 yr, N = 45,901 22% 64% 14%
DM+HF+CKD 3-4, N = 4072 21% 63% 15%

DM+HF,* N = 7880 21% 63% ' 14%

DM+CKD 3-4.° N = 18,876 26% 5B% 16%
OM.: N = 75,349 23% 62% 14%

CKD 3-4 + HR* N = 7839 19% 64% 16%
HF, no CKD 3-4,* N = 9653 19% 65% 16%

CKD 3-4, no HR? N = 30,850 25% 58% 16%

0% 20% 40% 60% BO% 100%
% Patients

Epstein et al. Am J Manag Care. 2015;21:S212-S220
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RAAS Blockade und Therapie-Erfolg

®Maximum Dose mSubmaximum Dose » Discontinued

8

Percent of Patients
with Adverse Outcomes or Mortality
]
2

o
kS

CKD Stages 3-4 Heart Failure Diabetes Total Population

(N = 43,288 total patients (M = 20,529 total patients (N = 79,087 total patients [N = 201,655 total patients
across dose categories) across dose categories)  across dose categories]  across dose categories)

Maximale RAAS Blockade schutzt

Epstein et al. Am J Manag Care. 2015;21:S212-S220
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RAAS Blockade und Hyperkaliamie

B Maintained Dose B Down-titrated Dose © Discontinued
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E 15%
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D
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0% - —
Mild Hyperkalemia Moderate-to-Severe
(Potassium 5.1-5.4 mEqg/L) Hyperkalemia
23 556 events [Potassium =5.5 mEqg/L)

11,608 events

Epstein et al. Am J Manag Care. 2015;21:S212-S220
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Patiromer vs Resonium (SPS)

» Spharisches Polymer
* Austauschion Calcium
* Bindung von 8.5 mmol Kalium pro Gramm Patiromer

Li L. et al. J Cardiovasc Pharmacol Ther. 2016
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Are cation exchange resins effective for the treatment of hyperkalemia?

*t+

k-
W

&

NN

N
SN

2

Potassium Output (mEg/12 h)
G 8

Sorbitol  Sorbitol Pheno/Doc Pheno/Doc
60g 60g + Resin
+ Resin

soluble (L) and insoluble (N)

Emmett et al., GASTROENTEROLOGY 1995;108:752-760



JAMA Internal Medicine | Original Investigation

Risk of Hospitalization for Serious Adverse Gastrointestinal

KlinikumISt.GEORG Events Associated With Sodium Polystyrene Sulfonate Use
" in Patients of Advanced Age

J. Ariana Noel, MD; Sarah E. Bota, BSc; William Petrcich, MSc; Amit X. Garg, MD; Juan Jesus Carrero, PhD;
Ziv Harel, MD; Navdeep Tangri, MD; Edward G. Clark, MD; Paul Komenda, MD; Manish M. Sood, MD

Population-based, retrospective matched cohort study, 1 853 866 patients

1.0000+

0.99954

Nonuse

0.99904

0.99854

Probability of GI Event

0.9980 Use

09975 T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time From Sodium Polystyrene Sulfonate Prescription, d

higher risk of an adverse Gl event over the following 30 days
37 events [0.2%]; incidence rate, vs 18 events [0.1%]; incidence rate,

Noel et al., JAMA Intern Med., 2019
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Studienprogramm Patiromer

Research

Original Investigation

Effect of Patiromer on Serum Potassium Level in Patients
With Hyperkalemia and Diabetic Kidney Disease
The AMETHYST-DN Randomized Clinical Trial

George L. Bakris, MD; Bertram Pitt, MD; Matthew R. Weir, MD; Mason W. Freeman, MD; Martha R. Mayo, PharmD; Dahlia Garza, MD;
Yuri Stasiv, PhD; Rezi Zawadzki, DrPH; Lance Berman, MD: David A. Bushinsky, MD; for the AMETHYST-DN Investigators

@ Eurcpean Heart Journal (2011) 32, 820-828 FASTTRACK CLINICAL

doi:10.1093/eurheartj/ehq502

Evaluation of the efficacy and safety of RLY5016, a
polymeric potassium binder, in a double-blind,
placebo-controlled study in patients with

chronic heart failure (the PEARL-HF) trial

Bertram Pitt'*, Stefan D. Anker?3, David A. Bushinsky4, Dalane W. Kitzman5,
Faiez Zannad®, and I-Zu Huang’, on behalf of the PEARL-HF Investigators

University of Michigan, Ann Arbor, MI, USA; *Department of Cardiology, Charité Medical School, Applied Cachexia Research, Campus Virchow-Klinikum, Berlin, Germany:
*Centre for Clinical and Basic Research, IRCCS San Raffaele, Rome, ltaly; *University of Rochester School of Medicine, Rochester, NY, USA; *Wake Forest University Schaol of
Medicine, Winston-Salem, NC, USA; “Department of Cardiology. Inserm, Centre d'lnvestigation Clinique 9501 and U 961, CHU Nancy. Nancy, France:
CA, UsA

: and "Relypsa, Santa Clara,

Received 10 September 2010; revised 3 December 2010; accepted 14 Decernber 2010; online publish-ahead-of-print § January 2011

The NEW ENGLAND
JOURNAL of MEDICINE

JANUARY 15, 2015

ESTABLISHED IN 1812 VOL. 372 NO.3

Patiromer in Patients with Kidney Disease and Hyperkalemia
Receiving RAAS Inhibitors

Matthew R. Weir, M.D., George L. Bakris, M.D., David A. Bushinsky, M.D., Martha R. Mayo, Pharm.D.,
Dahlia Garza, M.D., Yuri Stasiv, Ph.D., Janet Wittes, Ph.D., Heidi Christ-Schmidt, M.S.E., Lance Berman, M.D.,
and Bertram Pitt, M.D., for the OPAL-HK Investigators

Research

Original Investigation

Effect of Patiromer on Serum Potassium Level in Patients
With Hyperkalemia and Diabetic Kidney Disease
The AMETHYST-DN Randomized Clinical Trial

George L. Bakris, MD; Bertram Pitt, MD; Matthew R. Weir, MD; Mason W. Freeman, MD; Martha R. Mayo, PharmD; Dahlia Garza, MD;
Yuri Stasiv, PhD; Rezi Zawadzki, DrPH; Lance Berman, MD; David A. Bushinsky, MD; for the AMETHYST-DN Investigators
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@ European Heart Journal (2011) 32, 820-828 FASTTRACK CLINICAL
coroeean  doi10.1093/eurheartfehqS02

SociE
CARTicAGY

Evaluation of the efficacy and safety of RLY5016, a
polymeric potassium binder, in a double-blind,
placebo-controlled study in patients with

chronic heart failure (the PEARL-HF) trial

Bertram Pitt'*, Stefan D. Anker %3, David A. Bushinsky?, Dalane W. Kitzman5,
Faiez Zannad®, and I-Zu Huang’, on behalf of the PEARL-HF Investigators

Primarer Endpunkt: Serumkalium

Spironolactone Spironolactone
initiated at increased to
25 mg/day on Day 1 50 mg/day on Day 15
5.1 11 {
| |
- I [
s‘ 4.9 : | n=49
“E‘ [ [
- 2 |
X 47 :
£ | | =
8 451 | | '{'
g : | | n=55
o |
= |
»n 434 | |
il | | * P<0.01
l } ** P<0.001
4.1 T i 52 2 1y T = 1
0 3 7 14 17 21 28
Study day

-@- Placebo —— RLY5016

Pitt B. et al. Eur Heart J. 2011
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Nebenwirkungen

Placebo Patiromer

(n = 49) (n = 56)
Unerwlnschte Ereignisse (UE) 15 (31 %) 30 (54 %)
Zahl der Patienten mit mindestens 1 Gl UE 3 (6 %) 12 (21 %)

* Flatulenz 0 4 (7 %)

» Diarrhoe 1(2 %) 3 (5 %)

* Obstipation 0 3 (5 %)

» Erbrechen 0 2 (4 %)

Schwerwiegende UE

249 249
* Insgesamt (0 ) (0 %)
* In Zusammenhang mit Studienmedikation
Todesfalle 1(2 %) 0 (0 %)
UE bedingter Studienabbruch 3 (6 %) 4 (7 %)

Pitt B, et al. Eur Heart J. 2011;32:820-828
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Patiromer in Patients with Kidney Disease and Hyperkalemia
Receiving RAAS Inhibitors

Verlauf der Serumkaliumspiegell

5.8
§\
5.6
E 5.4}
-3:3 5.2 1
8 |
Q= 50
g 5
= E 484 : :
I A i——
< 4.6 ""--._‘_‘:
% -------------
4.4+ Moderate-to-severe
hyperkalemia
0.0 T | T I T
Day Wk Wk Wk Wk
3 1 2 3 4
Base-
No. at Risk line
Overall 243 217 237 228 221 219
Mild hyperkalemia 92 80 90 87 85 85
Moderate-to-severe 151 137 147 141 136 134

hyperkalemia

Weir et al., N Engl J Med 2015;372:211-21
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Wiederauftreten von Hyperkaliamie

A Time to First Serum Potassium Level =5.5 mmol/liter B Time to First Serum Potassium Level =5.1 mmol/liter
100+ 100+ Placebo
90 90
t 80 1= R0
o - o
Lo = e -
5 70 Placebo 58 70
8.8 60 8.2  o-
& E rE
=2 50 =2 504 Patiromer
3 x 2 e
w5 40 af 407
-~ §& 35
ST 2T 7
o 20 Patiromer & 204
104 J_'_,_l—r‘ 104
0 I T T T T T T T 0 | I | I | | | [
Baseline 1 2 3 4 5 6 7 8 Baseline 1 2 3 4 5 6 7 &
Week of Withdrawal Phase Week of Withdrawal Phase
No. at Risk No. at Risk
Placebo 52 46 38 31 29 25 25 23 15 Placebo 52 37 24 16 10 3 3 7 1
Patiromer 55 53 49 48 45 43 42 42 32 Patiromer 55 47 42 36 34 30 29 29 23

Weir et al., N Engl J Med 2015;372:211-21



Research

Original Investigation

K | | n l k u m St G E o R G Effect of Patiromer on Serum Potassium Level in Patients
[ ]

With Hyperkalemia and Diabetic Kidney Disease
The AMETHYST-DN Randomized Clinical Trial

George L. Bakris. MD:; Bertram Pitt, MD; Matthew R. Weir, MD: Mason W. Freeman, MD; Martha R. Mayo, PharmD; Dahlia Garza, MD:
Yuri Stasiv, PhD; Rezi Zawadzki, DrPH; Lance Berman, MD; David A. Bushinsky, MD: for the AMETHYST-DN Investigators

Serum Potassium Levels Over 52 Weeks

5.8

A Hyperkalemia
5.64—} ® Mild

\ A Moderate
544 |

o
N
1

Serum Potassium, mEq/L
w
(]

4.8-
4.6
4.4
42 T T T T T T T T T T T T T T T T 1
Baseline |1 4 8 12 16 20 24 28 32 36 40 44 48 52 ‘ 2 | 4
Day 32 Study Visit, wk jic
Day 3P
-« » €——>
Treatment Follow-up
No. of patients
Hyperkalemia
Mild 218 204 199 192 175 168 161 161 163 158 156 151 148 149 145 131 126

Moderate 83 83 73 70 65 62 62 62 61 53 53 53 52 49 49 48 47

Bakris et al., JAMA. 2015;314(2):151-161
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Patiromer for hyperkalemia under RAASI
Enables ongoing RAASI therapy!

hard to resist




Klinikum|St.GEORG
DIAMOND trial

B u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies v About Studies v Submit Studies ¥ Resources v About Site v

Home >  Search Results >  Study Record Detail [[] Save this study

Patiromer for the Management of Hyperkalemia in Subjects Receiving RAASi Medications for the Treatment of Heart Failure (DIAMOND)
(DIAMOND)

ClinicalTrials.gov Identifier: NCT03888066

The safety and scientific validity of this study is the responsibility of the study sponsor and
Recruitment Status @ : Recruiting

First Posted @ : March 25, 2019
Last Update Posted @ : May 27, 2019

investigators. Listing a study does not mean it has been evaluated by the U.S. Federal
Government. Know the risks and potential benefits of clinical studies and talk to your health

care provider before participating. Read our disclaimer for details.
See Contacts and Locations

Sponsor:
Relypsa, Inc.

Collaborator:
Vifor Pharma

Information provided by (Responsible Party):
Relypsa, Inc.

Study Details Tabular View No Results Posted Disclaimer  [E] How to Read a Study Record

Study Description Go to [Zl

Brief Summary:
The purpose of this study is to determine if patiromer treatment of subjects who developed hyperkalemia while receiving RAASi medications will result in continued use of RAASI medications in accordance with heart failure (HF)
treatment guidelines and thereby decrease the occurrence of the combined endpoint of cardiovascular (CV) death and CV hospitalization events compared with placebo treatment.
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What about ,,Eisen® ?

43



H H Ferric Carboxymaltose in Patients with Heart
K | I n I k u I I I St G E O RG Failure and Iron Deficiency
. k

Effekte von Ferrocarboxymaltose in HFrEF:
FAIR-HF and CONFIRM-HF

Patient Global Assessment NYHA functional class
P<0.001 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001
8 - 7
™
7
§ -
E J 4 83 ‘1 @
8 &
FAIR-HF' € g s
g8 * 2- g 24
2 X
n n
S o
2 o0
g1 78’
w o 8
Ba e
° 3§
& 03 ' ’ ' EO'S T T 1
0 4 12 24 0 4 12 24

Weeks after randomization Weeks after randomization

6MWT
—e— FCM
5 —e— Flacebo

gg: P=016 P=0.10 P re i P<0.001
g 0 7 o +_- : _}_._ - 1
& 2 0 — -

CONFIRM-HF? 2o —

s§ —
% =30 Weeks since

40 ; . ; ; - randomisation

BL 6 12 18 24 30 36 42 48 52

. . . . . 1. Anker SD, et al. N Engl J Med 2009;361:2436-48
improves symptoms, functional capacity, and quality of life 2. Ponikowski P, et al. Eur Heart J 2015;36:657-68.
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@ E ) 201 s FASTTRACK ESC HOT LINE
mon et pri i e Heart failure/cardiomyopathy

Beneficial effects of long-term intravenous iron
therapy with ferric carboxymaltose in patients with
symptomatic heart failure and iron deficiency’

Piotr Ponikowski'?*, Dirk J. van Veldhuisen?, Josep Comin-Colet?, Georg Ertl®¢,
Michel Knrna]da', Viacheslav Mareev®, Theresa McDomgIl’. Alexander Parkhomenko'?,
Luigi Tavazzi'!, Victoria Levesque'?, Claudio Mori'?, Bernard Roubert'?,

Gerasimos Filippatos'?, Frank Ruschitzka', and Stefan D. Anker's, for the
CONFIRM-HF Investigators

Erster Krankenhausaufenthalt aufgrund sich
verschlechternder Herzinsuffizienz

Kumulierte Rate 30 - Log-Rank-Test Placebo
der Krankenhaus- = 0.009
aufenthalte (%) p ’ — FCM
20 -
F
10 4
0 T T T
Anzahl Patienten 0 180 270 360
unter Risiko Dauer (Tage)
Placebo 151 127 117 78 45
FCM 150 131 126 77

Ponikowski et al. Eur Heart J 2015;36:657—668.
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RED-HF Studie — Keine Effekte auf die Hospitalisierungsrate
unter Darboetin alfa im Vergleich zum Placebo

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Treatment of Anemia with Darbepoetin Alfa
in Systolic Heart Failure

Karl Swedberg, M.D., Ph.D., James B. Young, M.D., Inder S. Anand, M.D.,
Sunfa Cheng, M.D., Akshay S. Desai, M.D., Rafael Diaz, M.D.,
Aldo P. Maggioni, M.D., John J.V. McMurray, M.D.,
Christopher O’Cennor, M.D., Marc A. Pfeffer, M.D., Ph.D.,
Scott D. Solomon, M.D., Yan Sun, M.S., Michal Tendera, M.D.,
and Dirk J. van Veldhuisen, M.D., Ph.D.,
for the RED-HF Committees and Investigators®

Death from Cardiovascular Causes or First Hospitalization for
Worsening Heart Failure

100+
3 P=0.92 by stratified log-rank test
. 80+
et
S
| 60—
'..E /_/%_/—’ﬂ_"_-
i 40_ .;-_-'_.".—-""'"J_.
E o
o
0 | | T T 1
Abbildung nach Swedberg et P 1 & 3 4 5
Years since Randomization
No. at Risk
Placebo 1142 956 818 695 591 497 395 290 211 154 92

Darbepoetin alfa 1136 975 855 712 581 473 385 281 212 161 101

46

Swedberg K et al. N Engl J Med 2013; 368:1210-1219
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Eisencarboxymaltose (i.v.) verbessert PGA und NYHA-
Klasse bei Herzinsuffizienzpatienten mit und ohne Anamie

_ Selbst berichtete globale Patientenbeurteilung Funktionsklassen nach NYHA

Eisen- . .. Eisen-

Teilgruppe carboxy- Placebo, n Odds Ratio p-Wert fur carboxy- Placebo, n Odds Ratio p-Wert fur
grupp Y ’ (95%-Ki) Interaktion y ’ (95%-Ki) Interaktion
maltose, n maltose, n

Hamoglobin _-______

<12,0 g/di

>12,0 g/l _____-‘__
0,5 2 4 0,5 2 4 8
< > «—— >

Placebo besser Eisencarboxymaltose. Placebo besser Eisencarboxymaltose.
besser besser

47

Filippatos et al., European Journal of Heart Failure (2013) 15, 1267-1276
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i.v. ferric carboxymaltose in CHF patients with and w/o anaemia

n i H " ]
goy — FGM.non-anemic 6min walking test
------- FCM, anemic
Placebo, non-anemic
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D 30+ 1 Week 24  0.01
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£ 20- Week 24  <0.001
= Fal
o 7
w K -
= 10+ r,** + =
i} L —aae
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o i WSV St
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—20 T T 1
0 4 12 24

Weeks since reandomization

Filippatos et al., European Journal of Heart Failure (2013) 15, 1267-1276



@ European Heart Journal (2017) 38, 362-372 BASIC SCIENCE
FURO> doi:10.1093/eurheartj/ehw333

CARDOLOGY™

K | | N | k u m St.G EO RG Iron-regulatory proteins secure iron availability

in cardiomyocytes to prevent heart failure

Saba Haddad"z, Yong Wang"z. Bruno Galy“. Mortimer Korf—Klingebielu,
Valentin Hirsch"z, Abdul M. Baru"z, Fatemeh Rostami"z, MarcR. Reboll"z,
Jorg Heinekez, Ulrich Flégels. Stephanie Groos", André Renner’, Karl Toischera,
Fabian Zimmermann’, Stefan Engelim, Jens jordan'“, Johann Bauersachsz,
Matthias W. Hentze’. Kai C. Wollert'?. and Tibor Kempf"%*
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Haddad et al., European Heart Journal (2017) 38, 362—-372
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CARDOLOGY™

K | | N | ku m St.G EO RG Iron-regulatory proteins secure iron availability

in cardiomyocytes to prevent heart failure

Saba Haddadf'l, Yong Wang"z, Bruno Galy"", Mortimer Korf—Klingebiel"z,
Valentin Hirsch"z, Abdul M. Baru"z, Fatemeh Rostami"z, MarcR. Rebol!"z,
Jorg Heinekez, Ulrich Fl&gels. Stephanie Gmos", André Renner’, Karl Toischera,
Fabian Zimmermann®, Stefan Engeli'®, Jens Jordan'®, Johann Bauersachs?,
Matthias W. Hentze’. Kai C. Wollert'?. and Tibor Kempf"%*

Eisenmangel und myokardiale Dysfunktion

® Irp1/2" O Cre-Irp1/2™
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8 £ 15,000+
& 500+ e £
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o 4504 o
s o o
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Haddad et al., European Heart Journal (2017) 38, 362—-372
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Iron-regulatory proteins secure iron availability

K | i n i k u m St. G E O RG in cardiomyocytes to prevent heart failure

Saba Haddad"’. Yong Wang"z' Bruno Galy"‘. Mortimer Korf-Klingehiel"l,
Valentin Hirsch"?, Abdul M. Baru”. Fatemeh Rostami'?, Marc R. Reboll™?,
Jorg Heinekez. Ulrich Flégels, Stephanie Groos®, André Renner’. Karl Toischer'.
Fabian Zimmermann". Stefan Engeljw. Jens jordan"‘, Johann Bauersachsl,
Matthias W. Hentze’. Kai C. Wollert'?. and Tibor Kemof'**

Iron supplementation rescues mitochondrial respiration and inotropic
reserve in Irp-targeted mice.

A ® Irp1/2"' + saline
@ Irp1/2 + |r?n
O Cre- Irp112 + saline . E
OCre-Irp1/2"" + iron D | P=0.012 =1
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. 160- IFTI %’ 20,000 4 — X 2 50
X £ 15,000 — % é 40 -
-
o 100+ -? 10,000 § 304
3 50 5 5,000 - 2 20-
| N 0- @ 10- o)
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Haddad et al., European Heart Journal (2017) 38, 362—-372
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Eisenmangel und myokardiale
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Iron-regulatory proteins secure iron availability
in cardiomyocytes to prevent heart failure

Saba Haddad', Yong Wang'?, Bruno Galy’*, Mortimer Korf-Klingebiel'?,
Valentin Hirsch'?, Abdul M. Baru'*, Fatemeh Rostami'~, Marc R. Reboll'?,

Jorg Heineke?, Ulrich Flagel®, Stephanie Groos®, André Renner’, Karl Toischer®,

Fabian Zimmermann®, Stefan Engeli*®, Jens Jordan'®, Johann Bauersachs®,
Matthias W. Hentze’. Kai C. Wollert'%. and Tibor Kemof'*

Dysfunktion

W Contractility J
Heart failure

Contractility ™

Hear: failureJ

) Haddad et al., European Heart Journal (2017) 38, 362—-372
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EFFECT-HF: iv ferric carboxymatose

Signifikant bessere maximale VO, vs. Standardbehandlung in Woche 24*

R e S e e
0[2 ............................................................................................................................
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seit Baseline (ml/kg/min)
|
o
I

|
o
co

Behandiungsunterschied:

=10 1,04 + 0,44 ml/kg/min
_1[2 .................................................................................................................................
Behandlungs- ferinject®
standard (n=80)
(n=81)

Van Veldhuisen et al. Circulation 2017
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Zusammenfassung

« Kardiorenales Syndrom: venose Kongestion! Try to dry! Euvolamie
herstellen ist das Ziel! Kein Kreatinin-Fetischismus betreiben!

« Patiromer ermoglicht Patienten mit wichtiger Indikation fur RAASI-
Therapie (Survival Benefit) und Hyperkaliamie die Weiterfuhrung
der RAASI-Therapie, relativ wenige NW

* Herzinsuffizienz mit Eisenmangel profitiert signifikant und klinisch
relevant von einer intravenosen Eisenrepletion, unabhangig vom Hb

* Orales Eisen hat KEINEN Nutzen bei systolischer Herzinsuffizienz
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Fragen ?

Kontakt: ralph.wendt@sanktgeorg.de
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IRONOUT HF: orales Eisen bei HFrEF

Behandlungsunterschied: Behandlungsunterschied:
(95% KIl) 21 (-34 bis 76) ml/min (95% KIl) 0,30 (-0,27 bis 0,87) ml/kg/min
200 - P=0,46 2 - P=0,30
150 4 - 1,5 -
=
< 100 % 14
X
§ 50 4 = 0,51
£ ® S
o O o ?
0 S TS [E— S TS [E—
> >
¢ X
?é -50 - © -0,5-
£ S
< 100 { < 4
-150 4 Orales -1,5 4 Orales
Eisen Eisen
-200 - -2 -

Lewis et al., JAMA. 2017;317(19):1958-1966
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IRONOUT HF: Ergebisse Eisenparameter

Median (95% Cl)

Week-16 Values

Change From Baseline to Week 16

Difference in Change
From Baseline

Iron Indexes Oral Iron Placebo Oral Iron Placebo (95% Cl) P Value
Iron, pg/dL 80 (59 to 99) 72 (58 to 90) 6 (-12 to 29) 1(-23to 18) 11.0(2.8t0 19.1) .009
TIBC, pg/dL 371 (336 to 405) 374 (339 to 428) -12 (-43 to 5) -0.5 (-22 to 17) -13.4 (-22.2 to -4.6) .003
Tsat, % 22 (16 to 28) 20 (15 to 25) 2(-3107) 0(-5to5) 3.3(1.1to5.4) .003
Ferritin, ng/ml 95 (58 to 134) 75 (42 to 123) 18 (-8 to 38) 1(-15t017) 11.3 (-0.3 to 22.9) .06
Hepcidin, ng/ml 8.9 (5.0to 14.3) 7.8(4.2t012.7) 1.7(-10to5.6) -0.3(-3.2t03.1) 1.5(-0.6 to 3.7) U7
sTfR, ma/L 3.7(29t04.4) 3.9(3.1t04.8) -0.3(-0.8t00.1) 0.0 (-0.5t0 0.4) -0.3 (-0.6 to -0.1) .01

Lewis et al., JAMA. 2017;317(19):1958-1966



LS mean TSAT (%)

LS mean Hb (g/dL)

prrrteriroromiaiy n dt
Klinikum‘St.G EORG Original Article

FIND-CKD: a randomized trial of intravenous ferric
carboxymaltose versus oral iron in patients with chronic kidney

F I N D C KD tri al disease and iron deficiency anaemia

lain C. Macdougall', Andreas H. Bock’, Fernando Carrera’, Kai-Uwe Eckardt’, Carlo Gaillard®,

35 4 David Van Wyck®, Bernard Roubert’, Jacqueline G. Nolen” and Simon D. Roger” on behalf of the
FIND-CKD Study Investigators
30
25
20
—4— High-ferritin FCM
15 ~&-— Low-ferritin FCM

> e el ot IRONOUT HF vs FIND-CKD:
c’IBLyd]B'12]16I20I24I28l32l36l4-10144l48l52| * HéhereDOSi82X150mgV82X1OO
Time (weeks) * Fe-polysaccharid vs Fe-sulfat
12.0 - « 16 Wo vs 52 Wo
« TSAT 19/20 vs 16
* Ferritin 70/75 vs. 57

* Hepcidin level vergleichbar

—4— High-ferritin FCM

10.0 - —#— Low-ferritin FCM
s --dh-- Oral iron
0 /Tr I I I I | | I 1 I I T T I 1

BL 4 8 12 16 20 24 28 32 36 40 44 48 52
Time (weeks) Macdougall et al., Nephrol Dial Transplant (2014) 0: 1-10
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RESEARCH

Cardiorenal risks associated with levels of
creatinine increase after renin-angiotensin

system blockade

Creatinine increase
End stage renal disease
<«10%

10-19%

20-29%

30-39%

240%
Myocardial infarction
«10%

10-19%

20-29%

30-39%

240%
Heart failure

«10%

10-19%

20-29%

30-39%

240%
Mortality

«10%

10-19%

20-29%

30-39%

240%

0.5

Incidence rate
ratio (95% CI)

b
N
W

Pvalue
for trend

<0.001

<0.001

<0.001

<0.001

Incidence rate
ratio (95% ClI)

1.00 (reference)
1.73(1.41t0 2.13)
2.58(1.87 10 3.56)
3.80(2.28t0 6.33)
4.04 (2.4610 6.63)

1.00 (reference)
1.12(1.01to0 1.25)
1.27 (1.05t0 1.53)
1.42(1.04t0 1.95)
1.59(1.16t0 2.19)

1.00 (reference)
1.14 (1.06 t0 1.23)
1.18(1.02t0 1.37)
1.41(1.13t0 1.76)
1.42(1.0810 1.87)

1.00 (reference)
1.15(1.09t0 1.22)
1.35(1.231t0 1.49)
1.72(1.48101.99)
2.11(1.82to 2.44)

OPENACCESS - Garum creatinine elevation after renin-angiotensin system

blockade and long term cardiorenal risks: cohort study

Morten Schmidt,'->3 Kathryn E Mansfield,’ Krishnan Bhaskaran,! Dorothea Nitsch,' Henrik Toft Sgrensen,?
Liam Smeeth,' Laurie A Tomlinson'

Cumulative mortality according to levels of
creatinine increase after renin-angiotensin
system blockade

Cumulative incidence (%)

Serum creatinine increase (%)

— /0 or above
-==3039 = =10-19
——2029 ——<10

0 2 4 6 8 10

Years since first follow-up monitoring

Schmidt et al., BMJ 2017;356:j791
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Serum creatinine elevation after starting ACEI/ARB

Characteristic >30% (n=2078) <30% (n=120285)
Female sex 1166 (56.1) 55482 (46.1)
Age, years:
<50 292 (14.1) 21959 (18.3)
50:59 322 (15.5) 27 955 (23.2)
60-69 452 (21.8) 31820 (26.5)
70-79 540 (26.0) 25908 (21.5)
>80 472 (22.7) 12643 (10.5)
Comorbidities”
Diabetes mellitus 494 (23.8) 26433 (22.0)
Myocardial infarction 219 (10.5) 5468 (4.5)
Heart failure 395 (19.0) 5756 (4.8)
Hypertension 1333 (64.1) 91042 (75.7)
Arrhythmia 358 (17.2) 8122 (6.8)
Peripheral arterial disease 124 (6.0) 3044 (2.5)
Chronic kidney disease (eGFR)™:
Stage <2 (>60) 1612 (77.6) 98702 (82.1)
Stage 3a (45-59) 281 (13.5) 16387 (13.6)
Stage 3b (30-44) 143 (6.9) 4502 (3.7)
Stage 4 (15-29) 42 (2.0) 694 (0.6)
Co-medications
B blockers 493 (23.7) 20474 (17.0)
Calcium channel blockers 352 (16.9) 22700 (18.9)
Thiazides 435 (20.9) 25281 (21.0)
Loop diuretics 594 (28.6) 8693 (7.2)
Potassium sparing diuretics 183 (8.8) 2354 (2.0)
NSAIDs 706 (34.0) 28306 (23.5)

Schmidt et al., BMJ 2017;356:j791



Klinikum|St.GEORG

Cardiorenal Syndrome Type 1

College of Cardiolog Vol. 60, No. 12, 2012
n College of Cardiol L-p Foundation ISSN 0735-1097/§36.00
http://dx.doi.ong/10.1016/.jace.2012.01.077

by Elsev:

STATE-OF-THE-ART PAPER

Cardiorenal Syndrome Type 1

Puhnph\smlntru al Crosstalk Leading to Combined Heart and Kidney
Dysfunction in the Setting of Acutely Decompensated Heart Failure

Claudio Ronco, MD,*t Mariantonietta Cicoira, MD# Peter A. McCullough, MD, MPH§|4#

Vicenza and Verona, Italy; and Warren, Southfield, Detroit, and Novi, Michigan

> Reduced Renal Increased
! Autoregulation SR Bty
. Vasoconstriction
Arterial _
Underﬁlling\
Relative Decrease in n/
Cardiac Output L

Sympathetic Nervous System
RAAS

» A Functional Glomeruiar-
Arginine Vasopressin (Pre-renal) interstitial
Endoihehn l damage
/ Decreased
Perfusion =) | AKI
Pressure
\ Ineffective I v
Increased Natriuretic Peptides a2l Parenchymal
preload Kinin-kallikrein System Damage Scler05|s
y Prostaglandins g Flbr05|s
Endothelial Relaxin Factor " ':
18
ﬁ / " u \
Venous Ir‘l;reased
Congestion SIS
Pressure
Repeated Episodes of AKI

Uremic Milieu

Ronco et al.

, 4 Am Coll Cardiol 2012;60:1031-42
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Mechanismus:

antagonisiert die
kardialen Effekte
der Hyperkaliamie

Wirkeintritt: ca. 2 min
Wirkdauer: 30-60min
Dosis: 2 Amp.
10% Ca-Glukonat
10ml
NW: Cave:

Digitalistoxizitat
stark erhoht!

Oder Dialyse

Kaliumshift nach
intrazellular
(aktiviert Na/K-
ATPase)

15-30min
2-4-6h?

senkt K um ca.
1mmol/l

20 iE Insulin + 40-
50g Glucose z.B.
200ml G20% +
20iE Insulin

Uberwachung von
Blutglukose
erforderlich

Kaliumshift nach
intrazellular
(aktivieren Na/K-
ATPase)

5-30min
2-4h?

senkt K um ca.
0,5mmol/l

12 Hibe
Salbutamol tber
2min (1,2 mg)
Fertiginhalat
enthalt 1,25mg

kardiovaskular?Ta
chykardie/ APS

Kaliumshift nach
intrazellular

30 min

Effekt ist
umstritten,
nur bei Azidose
geben

> 100-
150ml=mmol
NaBi 8,4% Gabe
in G5%

Volumen-
belastung

15g Resonium
konnen theoretisch
60mmol Kalium
eliminieren,
Austausch von Na
bzw. Ca gegen K im
Darm

?

>4h

159 bis zu 4 x/d mit
Laxantien!,

Ischamie, Kolitis,
Nekrosen,
Koprostase,
Erbrechen
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Treatment failure

Planned trajectory

Fluid balance

Overtreatment

Time



Peripheral Edema, Central Venous Pressure, and Risk of

K||n|ku m‘St.G EORG AKI in Critical IlIness

Kenneth P. Chen,* Susan Cavender,' Joon Lee,"* Mengling Feng,' Roger G. Mark," Leo Anthony Celi,*'
Kenneth J. Mukamal,* and John Danziger*

Periphere Odeme und Risiko fiir AKI

Table 3. Peripheral edema severity and subsequent risk of AKI

Risk No Edema Trace Edema 1+ Edema 2+ Edema 3+ Edema
Odds ratio Ref 1.34 1.17 1.47 1.57
95% (1 1.10 to 1.65 0.96 to 1.14 1.18 to 1.8) 1.07 to 2.31
P value <0.01 0.13 <0.001 0.02

Association of Peripheral Edema and AKI per subgroup
eGFR=60 ml/min per 1.73 m? (n=4904) ——
eGFR<60 ml/min per 1.73 m? (n=7874) ——

calcium channel blocker free (n=10640) —i—
Baseline calcium channel blocker (n=2138)

Diuretic free (n=3820)

Strata

Baseline diuretics (n=3820)

Pulmonary edema (n=2151)

[ S
——
R —
No pulmonary edema (n=10627) ——
RN E—
No sepsis (n=11192) ——
-

Sepsis (n=1586) -

0.0 1.0 20
QOdds Ratio (35%CI)

Chen et al., Clin J Am Soc Nephrol 11: 602-608, 2016



FAIR-HF-Trial_Results
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Results by subgroups

Self-Reported Patient Global Assessment NYHA Functional Class
Ferric Carboxy- Ferric Carboxy-
maltose Placebo Odds Ratio P Value for maltose Placebo Odds Ratio P Value for

Subgroup no. of patients (95% Cl) Interaction no. of patients (95% Cl) Interaction

Hemoglobin ; 0.98 : 0.51
<120 (g/liter) 146 74 e 148 74 e ——
>120 (g/liter) 146 75 i —e— 146 76 P

Median ferritin 1 0.45 : 0.78
=39 (ug/liter) 153 72 | —e— 154 72 N —
>39 (ug/liter) 139 77 l PN 140 78 P

Estimated GFR } |
<60 (ml/min/1.73 m? 119 67 | —e— 02 121 68 | e—— 027

of body-surface area) } |
=60 (ml/min/1.73 m? 173 82 b —e— 173 82 I —e——
of body-surface area) I I

Median age } 0.10 : 0.89
<69.7 yr 149 75 1 e 149 76 [
>69.7 yr 143 74 i —— 145 74 E —

Sex I 0.99 | 0.29
Male 140 68 P — 142 68 i ——

Female 152 81 ; . 152 32 [ —

NYHA class i 0.66 i 0.17
Class Il 52 27 —1—.— 52 27 :

Class 11l 240 122 1 — 242 123 | ——

Median LV ejection | 0.86 i 0.76

fraction } :
=33% 169 70 | e 171 70 P
>33% 123 79 R 123 80 | ———

Heart failure } 0.60 : 0.55
Nonischemic 56 30 [ — 56 30 —
Ischemic 236 119 } P 238 120 P

Diabetes i 0.87 i 0.53
No 202 113 } P 204 113 I e
Yes 90 36 | — 90 37 | e

Median BMI 1 0.94 | 0.73
<27.37 150 71 | —e— 152 72 P —
>27.37 142 78 T 142 78 P —

o5 1 2 4 8 s 1 2 4 8
Placebo Better Ferric Carboxymaltose Placebo Better Ferric Carboxymaltose
Better Better

Anker et al., NEJM 2009;361:2436-48
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- —8—FCM p=0.001 p<0.001

== S —

Confirm-HF-Trial
omin walking test and Fatigue

p=0.10 p<0.001

T T T i T T T T T 1
BL 6 12 18 24 30 36 42 48 52
Weeks since randomisation
0.4 - N
0.2 - p=0.40 p=0.002 p<0.001 p=0.002
0 - p=0009
-0.2 - 4{ %
-0.4 -
-0.6 -
-0_8 -
-1- —e—FCM

-1.2- —#—Placebo

1.4

T T T T T T T T T 1
BL 6 12 18 24 30 36 42 48 52
Weeks since randomisation

Ponikowski et al., European Heart Journal (2015) 36, 657—-668
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Patiromer Nebenwirkungen

Obstipation*t 6,2 %
Hypomagnesiamie* 5,3 %
Diarrhoe 3%

Ubelkeit 2,3%
Abdominalschmerz 29 %
Flatulenz 1,8 %

* Hypokaliamie bei 2,3 %

1. Weir MR et al. N Engl J Med 2015;372:211-21; 2. Bakris GL et al. JAMA 2015;314:151-61; 3. Veltassa® Fachinformation
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Patiromer ermoglicht Fortsetzung der RAASI-Therapie

Anteil der Patienten unter RAAS-Inhibitor-Therapie am Ende der
randomisierten 8-wéchigen Absetzphase (in %)

94%

44%

| Patiromer (n =55) M Placebo (n = 52)

Modifiziert nach Weir MR et al. 2015

Weir MR, et al. N Engl J Med 2015;372;211-221.
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Wirkeintritt der Kaliumsenkung

Mittlere Verdnderung des Serum-K* liber 48 Stunden

6,0
3
E 55
Y
X
e
o
()]
(7))
S
o
K

45 - Erste Dosis Zweite Dosis Dritte Dosis Letzte Dosis

O T T T T T T T T T T T T T T T 1
Ausgangswert 12 24 36 48 Std.

Patiromer 2 x 8,4g/Tag (n = 25) Behandlungsphase

.

Modifiziert nach Bushinsky et al. 2015 !

Bushinsky DA, et al. Kidney Int. 2015; 88: 1427-1433
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Grundlagen Kalium-Homoostase

Aufnahme

Nahrungskalium a
(=100 mmol/d)

Verteilung

extrazellular (2%)

W

intrazellular (98%)

—
N

Ausscheidunq

renal (95%)

intestinal (5%)
bei HyperK: 11

Palmer, Clin J Am Soc Nephrol, 2015
Battle,Boobes, EBioMedicine, 2015



