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IL TRATTAMENTO CON RSSA:I:
RIDUCE IL RISCHIO DI KF ED EVENTI CV

Renin-Angiotensin System Inhibitors and Kidney and
Cardiovascular Outcomes in Patients With CKD: A Bayesian
Network Meta-analysis of Randomized Clinical Trials

119 RCT
64.768 pazienti




SOSPENSIONE RSSAi con eGFR< 30 ml/min
E” ASSOCIATA AD OUTCOME DIVERSI

Association Between Renin-Angiotensin System Blockade
Discontinuation and All-Cause Mortality Among Persons
With Low Estimated Glomerular Filtration Rate

Studio osservazionale retrospettivo

162 564 pz Pennsylvania (2004-2018)
3.909 pazienti sotto RAASi con eGFR <30
1.235 sospendono RAASI

2.674 proseguono RAASI

Survival Probability

MACE
KF

Proportion Free of MACE

Proportion Free of ESKD

Qiao, JAMA Intern Med 2020



SOSPENSIONE RSSAI
ASSOCIATA AD OUTCOME DIVERSI

4,451 CKD patients treated with RAASI between 2010-
ardiovascular events Death

1 HR [95% ClI] P value HR [95% ClI] P value
Adherence 1 - 1 -
Nonadherence 1.45 [1.02-2.08] 0.041 2.26 [1.62-3.15] <0.001

1,071 (24%) hyperkalemia patients

p<0.01
35 e
v v 30 p: 0'02 29.2
305 (28%) 766 (72%) ° —
Patients adherent to Patients not adherent & 2 214
RAASi therapy to RAASI therapy g ig
%]
Patients were considered as adherent to therapy if they had a proportion of days E 10.8
covered >80%. £ 10 .
5
After hyperkalemia onset, the non-adherence to RAASI 0
medication can result in an increased risk of cardiovascular CV Events All-cause mortality
events and death. m nonadherence to RAASI m adherence to RAASI

Santoro, J Nephrol 2021



OUTCOME POST AKI
IN PAZIENTI CON E SENZA RSSAI

Prospective Cohort Study of Renin-Angiotensin System
Blocker Usage after Hospitalized Acute Kidney Injury

1.538 pazienti visti a 3 mesi da dimissione
769 AKIl vs 769 no AKI (matching)

AKI during Index Hospitalization No AKI during Index Hospitalization
ALEIARBRSE gy, of (per {ﬂﬁ;ﬁ‘gﬂ ) Unadjusted Adjusted No.of %ﬁiﬁn /o Unadjusted Adjusted
L g 0, 0, a e o, 0, a
Cases (95% CT) HR (95% CI) HR (95% CT) Cases (95% CT), HR (95% CI) HR (95% CI)
AKI after
study entry
No 156 12.72 (10.84 to 14.84) 1.02 (0.82 to 1.27) 0.88 (0.69 to 1.13) 81 4.71 (3.77 to 5.83) 1.73 (1.31 to 2.30) 1.20 (0.87 to 1.63)
Yes 164 12.86 (11.00 to 14.94) 118 8.32 (6.92 t0 9.93)
Death
No 113 6.91 (5.72 to 8.28) 0.78 (0.60 to 1.03) 0.62 (0.46 to 0.84) 60 3.12 (2.40 to 3.99) 0.97 (0.67 to 1.41) 0.58 (0.38 t0 0.89)
Yes 95 547 (4.45 to 6.66) 52 3.00 (2.26 to 3.90)
Kidney disease
progression
No 49 260(1.95t0341) 0.95 (0.64 to 1.41) 0.65 (0.41 to 1.03) 20 1.05 (0.66 to 1.60) 1.18 (0.64 to 2.19) 0.36 (0.16 to 0.80)
Yes 49 3.00(2.25 to 3.94) 21 1.24 (0.79 to 1.86)
Heart failure
No 66 5.28 (4.11 to 6.67) 1.07 (0.76 to 1.49) 0.74 (0.51 to 1.08) 31 1.66 (1.15 to 2.33) 1.76 (1.12 to 2.76) 1.16 (0.70 to 1.95)
Yes 72 5.51 (4.34 to 6.9) 48 2.95 (2.20 to 3.87)

Conclusions The risk-benefit ratio of angiotensin-converting enzyme inhibitor/angiotensin receptor blocker
therapy after hospital discharge appears to be similar regardless of whether AKI occurred during the

hDS]jl talization. Brar, Clin J Am Soc Nephrol 202 1



Trial STOP ACEi (1)

Multicentre randomized controlled trial of angiotensin-
converting enzyme inhibitor/angiotensin receptor blocker
withdrawal in advanced renal disease: the STOP-ACEi trial

17,290 Patients from databases
were assessed for eligibility

16,080 Were not eligible

1210 (7%) Were potentially eligible
and were approached

799 Were excluded
121 (10%) Were not interested in
research or did not want to
stop ACE inhibitor
133 (11%) Did not give reason
545 (45%) Had other reason

411 (34%) Underwent randomization

206 Were assigned to discontinue

l

205 Were assigned to continue
RAS inhibitors

206 Underwent eGFR evaluation

2 Discontinued trial

1 Was lost to follow-up
1 Was withdrawn

41 Discontinued trial
17 Died
4 Were lost to follow-up
20 Were withdrawn

203 Underwent eGFR evaluation
at baseline

38 Discontinued trial
22 Died

6 Were lost to follow-up
10 Were withdrawn

165 Were expected to undergo eGFR
evaluation at 36 mo
161 (98%) Completed 36-mo
follow-up, with eGFR data
included for 155 (94%)

165 Were expected to undergo eGFR
evaluation at 36 mo
164 (99%) Completed 36-mo
follow-up, with eGFR data
included for 163 (99%)

Eta

eGFR basale
Diabete

PA
Proteinuria

Bhandari, N Engl J Med 2022; 387:2021-2032



Trial STOP ACEi (2)

Outcome primario: eGFR a 3 anni

A Primary Outcome

Continuation group

Least-Squares Mean Estimated
GFR (ml/min/1.73 m?)
=
1

Outcome secondari: eventi renali,
eventi CV, ospedalizzazioni, BP

Months

B Subgroup Analysis of the Primary Outcome at Yr 3
Disconti i Conti i Mean Difference in Estimated GFR at 3 Yr

R - 1° anno follow up: braccio
Diabetes
=  — 4= Eoens sperimentale: aumento PA e

Mean arterial pressure

i ]
T 5 = T - proteinuria.

Ag:GS yr 116 110 —_— -0.32 (-2.92t0 2.28)
=65y _ 90 95 — -0.32 (-2.72 t0 2.09) o . .
posmaeiersio i} 1 ey 2° fase follow up: nessuna differenza
=885 109 107 —_— 0.14 (-2.37 to 2.65)
Estimated GFR : £ M
<15 ml/min/1.73 m? 58 60 —_— -0.51 (-3.92 to 2.91) S |gn |f| Catlva
=15 ml/min/1.73 m2 148 145 —_— -0.62 (-2.52t0 1.27)
0.0
Conti ion Better  Discontil ion Better

C Renal-Replacement Therapy or End-Stage Kidney Disease
100

L] L] L] L]
Limitazioni:
68% (95% Cl, 61-75) °

*== 63% (95% Cl, 55-70)

i gruppi razziali, natura in aperto,
pochi pz con proteinuria elevata

25+

Percentage of Patients
@
o
i

0 3 6 9 12 15 18 21 24 27 30 33 36
Months

No. at Risk
Discontinuation group 206 190 165 145 129 119 106 97 8 77 70 61 35
Continuation group 205 190 175 162 142 131 115 107 97 90 8 71 43

Bhandari, N Engl J Med 2022; 387:2021-2032




RAASI sono raccomandati da

numerose organizzazioni

per la prevenzione dell'insufficienza cardiaca
e del declino della funzionalita renale

Heart Failure Ass. of the ESC American Diabetes Ass.
American Heart Ass. ESC
HFSA EASD

Class IA recommendation

» ACEi is recommended, in addition to a BB, for symptomatic
patients with HF'-3*

« ACEI/ARB is recommended for treatment of hypertension*>t and
ACEIi/MRA for HF in patients with DM*

« ARB is recommended when ACEi is not tolerated2

* MRA is recommended for patients with HF*,
who remain symptomatic despite treatment with
an ACEi, and a BB2

Highest tolerated targeted doses
recommended??

* With reduced ejection fraction; T Class A level of evidence.
1. Yancy CW et al. Circulation. 2017;136:€137-61; 2. Ponikowski P et al. Eur J Heart Fail. 2016;18:891-975; 3. Lindenfeld J et al. J Card Fail. 2010;16:475-539;

4. Cosentino F, et al. Eur Heart J. 2020;41:255-323; 5. American Diabetes Association. Diabetes Care. 2020;43:5111-34; 6. KDIGO Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease. Kidney Int Suppl. 2013;3:1-150; 7.

8.

;9. KDIGO 2020 Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease. Kidney Int Suppl. 2020;98:51-S115.

KDIGO
KDoQl
NICE

Slow the progression of kidney disease*
Reduce proteinuria®’
 Valuable in CKD and indicated in proteinuria®-2

» More effective at reducing kidney function decline
than other BP-lowering drugs®

Titrated to the highest approved dose
that is tolerated?®



K+

EXECUTIVE SUMMARY

| RAASi rappresentano la pietra angolare della terapia
nell’insufficienza cardiaca e nella malattia renale cronica
La terapia con RAASI e associata al rischio di iperkaliemia

L’iperkaliemia e una condizione grave e cronica associata ad un
aumento della mortalita

La terapia con RAASI viene spesso ridotta o interrotta a causa
dell'iperkaliemia

La terapia RAASI ottimale alla dose massima raccomandata dalle
linee guida migliora i risultati per i pazienti e riduce i costi sanitari

Fino ad ora le opzioni consolidate per la gestione dell’iperkaliemia
cronica sono state inadeguate

Slides relevant to cardiologists
and/or nephrologists are marked by
a ‘heart’ and/or 'kidney’ icon found
at the bottom-right of each slide




Hyperkalaemia is associated with an increased risk of
hospitalization and mortality

Risk of acute hospitalization?:2 g . Risk of mortality by serum K+ 2
[ Patients with a hyperkalaemia event
100 7 [ Coorte di confronto === Pooled across all eGFR strata
4 - ==== eGFR <30 mL/min/1.73 m?
80 - 3
After vs. before 57% vs 34% RR: 1.72 (95% CI: § 3
- 1.69-1.74) Q)
S 60 o
2 x
5 3
= g 2
g 407 3
ie]
<
20 1
0 —
6 months before 6 months after 0 ! ! J J )

<3.5 3.5-3.9 4.0-4.4 4.5-4.9 5.0-5.4 5.5-5.9 6.0
Serum K* (mmol/L)

hyperkalaemia event hyperkalaemia event

3157,766 patients with a first time diagnosis of CKD from the Danish National Patient Registry during 2000-2012. Hyperkalaemia defined as K* >5 mmol/L;
b55,266 US patients with CKD (eGFR <60 mL/min/1.73 m2) between 2009 and 2013.

CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate; IRR = incident rate ratio; Ref = reference; RR = risk ratio; US = United States.

1. Thomsen RW et al. Nephrol Dial Transplant. 2018;33:1610-1620; 2. Luo J et al. Clin J Am Soc Nephrol. 2016;11:90-100.



Comorbidity Group

IMPATTO DA IPERKALIEMIA
MEDIATI DA RIDUZIONE DOSAGGIO RAASI

= Maintained Dose = Down-titrated Dose = Discontinued = Maintained Dose = Discontinued

75% 75%

Evaluation of the Treatment
Gap Between Clinical
Guidelines and the Utilization
of Renin-Angiotensin-
Aldosterone System Inhibitors

60% 60%

45%

45%

30% 30%

15% 15%

Percent of Hyperkalemia Events
Percent of Hyperkalemia Events

0%
Mild Hyperkalemia Moderate-to-Severe Mild Hyperkalemia Moderate-to-Severe
(Potassium 5.1-5.4 mEq/L) B Hy_perk)a;e‘r:maE - (Potassium 5.1-5.4 mEq/L) Hyperkalemia
23,566 events [Ratassium 25 mEg/L) 85,567 events [Potassium 5.5 mEq/L)
11,608 events 43,170 events

m Maximum Dose ™ Submaximum Dose m Discontinued

205,108 pz >5 aa con almeno 2 letture di K sierico

60.0% |

Cartelle cliniche non identificate
1,7 milioni di registrazioni e el "
6 -
- MRC 8 400%
®
- HF =
Madx;:'l:m ‘06
-DM 25% £
@
. . s e 20.0%
- [
livello di dose RSSAI R 3 s |0I0E -
16% . 24.9% 24.9%
Aaximum Dose ®Sub imum Dose = Discontinued
0.0%
CKD 3-4 or HF or DM, N = 100,907 22% 62% 15% = : :
CKD Stages 3-4 Heart Failure Diabetes Total Population
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% (N = 43,288 total patients (N = 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)
DM+HF+CKD 3-4, N = 4072 21% 63% 15%
DM+CKD 3-4.> N = 18,876 26% 58% 15%
DM N = 75,349 23% 62% 14%
CKD 3-4 + HF,¢ N = 7839 19% 64% 16%
CKD 3-4, no HF¢ N = 30,850 25% 58% 16%
0% 20% 0% 60% 80% 100%

Epstein M et al. Am J Manag Care. 2015;21(suppl 11):5212-S220.

% Patients



Quando e come trattare l'iperkaliemia?

NON APPENA | LIVELLI DI K+ SONO CONFERMATI >5,0 MMOL/L

CURRENT OPINION
Heart failure/cardiomyopathy

@ E SC European Heart Journal - Cardiovascular Pharmacotherapy (2018) 4, 180188
European Society doir10.1093/ehjevp/pwy015
of Cardiology

Expert consensus document on the
management of hyperkalaemia in patients
with cardiovascular disease treated with
renin angiotensin aldosterone system
inhibitors: coordinated by the Working
Group on Cardiovascular Pharmacotherapy
of the European Society of Cardiology

Giuseppe M.C. Rosano"?*, Juan Tamargo®, Keld P. Kjeldsen®>*, Mitja Lainscak’,
Stefan Agewall®’, Stefan D. Anker'®"", Claudio Ceconi'’, Andrew ).S. Coats’,
Heinz Drexel'*'*'* Gerasimos Filippatos'®, Juan Carlos Kaski', Lars Lund'’,
Alexander Niessner'®, Piotr Ponikowski'?, Gianluigi Savarese'’,

Thomas A. Schmidt?®?!, Petar Seferovic*?, Sven Wassmann?*?4,

Thomas Walther**?®, and Basil S. Lewis?”"?®

Rosano GMC, et al. Eur Heart J Cardiovasc Pharmacother 2018;4:180-188
McDonagh TA. Eur Heart J. 2021 Aug 27:ehab368
Bianchi S, J Nephrol. 2019 Aug;32(4):499-516.

»

ESC GUIDELINES

@ E SC European Heart Journal (2021) 00, 1-128

European Society doi:10.1093/eurheartj/ehab368
of Cardiclogy

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Authors/Task Force Members: Theresa A. McDonagh* (Chairperson) (United
Kingdom), Marco Metra ©® * (Chairperson) (lItaly), Marianna Adamo (Task Force
Coordinator) (Italy), Roy S. Gardner (Task Force Coordinator) (United Kingdom),
Andreas Baumbach (United Kingdom), Michael B6hm (Germany), Haran Burri
(Switzerland), Javed Butler (United States of America), Jelena Celutkiené
(Lithuania), Ovidiu Chioncel (Romania), John G.F. Cleland (United Kingdom),
Andrew ).S. Coats (United Kingdom), Maria G. Crespo-Leiro (Spain),

Dimitrios Farmakis (Greece), Martine Gilard (France), Stephane Heymans

Journal of Nephrology (2019) 32:499-516
https://doi.org/10.1007/540620-019-00617-y

POSITION PAPERS AND GUIDELINES

Management of hyperkalemia in patients with kidney disease:
a position paper endorsed by the Italian Society of Nephrology

Check for
s

Stefano Bianchi' @ . Filippo Aucella? - Luca De Nicola®  Simonetta Genovesi® - Ernesto Paoletti® - Giuseppe Regolisti®



@ E S C European Heart Journal (2021) 00, 1—128

European Society doi10,1093/eurheartj/ehab368
of Cardiology

ESC GUIDELINES

@ ESC European Heart ournal - Cardiowascular Prasmacotherspy (2018) 4, 180158 CURRENT OPINION

European Society doi:10.109¥/chjcvp/pvy015 » %
of Cardiology Heart failure/cardiomyopathy

Expert consensus document on the

2021 ESC Guidelines for the diagnosis and management of hyperkalaemia in patients

treatment of acute and chronic heart failure

with cardiovascular disease treated with
renin angiotensin aldosterone system

Developed by the Task Force for the diagnosis and treatment of acute inhibitors: coordinated by the Working
and chronic heart failure of the European Society of Cardiology (ESC) Group on Cardiovascular Pharmacotherapy

of the European Society of Cardiology

Pazienti Raccomandazioni

Iperkaliemia cronica o ricorrente in terapia con
inibitori di RAAS

Iniziare un agente di riduzione del K+ approvato non appena i livelli di K+ sono confermati >5,0
mmol/L

Monitorare attentamente i livelli di K+

Proseguire il trattamento fino a quando non viene identificata un’eziologia alternativa trattabile

Iperkaliemia cronica o ricorrente NON in terapia
con la dose massima tollerata di inibitori di RAAS
come raccomandato dalle linee guida

Ottimizzare I'inibitore di RAAS e iniziare un agente di riduzione del K+ approvato non appenaii livelli
di K+ sono confermati >5,0 mmol/L

Monitorare attentamente i livelli di K+

Proseguire il trattamento fino a quando non viene identificata un’eziologia alternativa trattabile

K+ 4,5-5,0 mmol/L NON in terapia con la dose
massima tollerata di inibitori di RAAS come
raccomandato dalle linee guida

Iniziare/titolare I'inibitore di RAAS e monitorare attentamente i livelli di K+
Se livelli di K+ >5,0 mmol/L, iniziare un agente di riduzione del K+ approvato

K+ >5,0-<6,5 mmol/L NON in terapia con la dose
massima tollerata di inibitori di RAAS come
raccomandato dalle linee guida

Iniziare un agente di riduzione del K+ approvato

Se livelli di K+ <5,0 mmol/L, titolare I'inibitore di RAAS

Monitorare attentamente i livelli di K+

Proseguire il trattamento fino a quando non viene identificata un’eziologia alternativa trattabile

K+ >5,0-<6,5 mmol/L in terapia con la dose
massima tollerata di inibitori di RAAS come
raccomandato dalle linee guida

Iniziare un agente di riduzione del K+
Monitorare attentamente i livelli di K+
Proseguire il trattamento fino

K+ >6,5 mmol/L in terapia con la dose massima
tollerata o inferiore alla dose massima tollerata di
inibitori di RAAS come raccomandato dalle linee
guida

Interrompere/ridurre I'inibitore di RAAS
Iniziare un agente di riduzione del K+ approvato con livelli di K+ >5,0 mmol/L
Monitorare attentamente i livelli di K+

McDonagh TA. Eur Heart J. 2021 Aug 27:ehab368
Rosano GMC, et al. Eur Heart J Cardiovasc Pharmacother 2018;4:180—188

Linee Guida ESC HF - 2021
Documento di consenso ESC - 2018




@ E S C European Heart Journal (2021) 00, 1—128

European Society doi:10.1093/eurheartj/ehab368
of Cardiology
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Heart failure/cardiomyopathy

European Society doi:10.1093/ehjevplpvy015
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

Expert consensus document on the
management of hyperkalaemia in patients
with cardiovascular disease treated with
renin angiotensin aldosterone system
inhibitors: coordinated by the Working
Group on Cardiovascular Pharmacotherapy
of the European Society of Cardiology

Pazienti Raccomandazioni

Iperkaliemia cronica o ricorrente in terapia con
inibitori di RAAS

Iniziare un agente di riduzione del K+ approvato non appena i livelli di K+ sono confermati >5,0

mmol/L
Q trattabile

Proseguire il trattamento fino a quando non viene identificata u

Iperkaliemia cronica o ricorrente NON in terapia
con la dose massima tollerata di inibitori di RAAS
come raccomandato dalle linee guida

Monitorare attentamente i livelli di K+
K+ approvato non appenaii livelli

Monitorare attentamente i Ji
Proseguire il tratt

Ottimizzare I'inibitore di RAAS e iniziare un gge d*uz'
di K+ sono confermati >5,0 mmolll\ \

non viene identific

K+ 4,5-5,0 mmol/L NON in terapia con la dose
massima tollerata di inibitori di RAAS come
raccomandato dalle linee guid

K+ >5,0-<6,5 mmol/L N i pi
massima tolleggta t j
raccoma e linee guida

. Iilzm/tlttre iniGitoN® di

In|2|are
,®mmol/L, titolare I'inibitore di RAAS
a tentamente i livelli di K+
roseguwe il trattamento fino a quando non viene identificata un’eziologia alternativa trattabile

massima tollerata di inibitori di
raccomandato dalle linee guida

Iniziare un agente di riduzione del K+
Monitorare attentamente i livelli di K+
Proseguire il trattamento fino

K+ >6,5 mmol/L in terapia con la dose massima
tollerata o inferiore alla dose massima tollerata di
inibitori di RAAS come raccomandato dalle linee
guida

Interrompere/ridurre I'inibitore di RAAS
Iniziare un agente di riduzione del K+ approvato con livelli di K+ >5,0 mmol/L
Monitorare attentamente i livelli di K+

McDonagh TA. Eur Heart J. 2021 Aug 27:ehab368

Linee Guida ESC HF - 2021
Documento di consenso ESC - 2018

Rosano GMC, et al. Eur Heart J Cardiovasc Pharmacother 2018;4:180—188




Evolution of K+ Binder Recommendations

in Guidelines

2019 ESC-HF Expert Consensus
Document: Clinical Practice
Update on HF*4

Newer oral K*binders may be considered in
patients with HF with or without CKD to
manage HK to enable use of MRAs and other
RAASI, but it is not known whether this will
improve patient outcomes

2017 ACC Expert Consensus
Decision Pathway for Optimization
of HF Treatment?

If HK develops in patients with HF while initiating

or titrating RAASI, a reduction in doses may
be necessary

2021 ACC Expert Consensus
Update to the
2017 ACC Expert Consensus
Decision Pathway for

Optimization of HF Treatment®

Education regarding a low K+ diet and

newer K+*binders may be considered in

patients with HK and HF to promote

initiation and titration of guideline-directed

medical therapy (GDMT).

However, more data are needed regarding
use of such agents in patients with HFrEF,

as their use has not been shown to

KDIGO 2021 Clinical
Practice Guidelines for the
Management of Blood
Pressure in CKD?

HK associated with
RAASI in patients with CKD can be
controlled with newer oral K*

binders rather than decreasing
the dose or stopping RAASI

B ]
2016 ESC HF Guideline: 2018 ESC Expert Consensus
Treatment of HF with Reduced Ejection Document: Management of HK in
Fraction (HFrEF)! patients with cardiovascular
The management of acute HK may require a short- disease (CVD) treated with RAASi?

term cessation of renin-angiotensin-aldosterone Therapies aimed at lowering K* levels and
system inhibitors (RAASis) and mineralocorticoid enabling patients to continue RAASI therapy
receptor antagonists (MRAs). Initial results confirm should be considered, as it reduces mortality
the efficacy of 2 new K- binders, currently under and morbidity in patients with cardiovascular
consideration for regulatory approval, in patients (CV) disease
with HF and chronic kidney disease (CKD)

outcomes

2021

ST

e 2021 ESC HF Guidelines?
Diabetes Management in : ; ) :

CKD5 In patients with chronic or recurrent HK on RAASI therapy, 4

K*binder may be initiated as soon as K+ levels are
RAASI therapy is recommended in confirmed as >5 mEq/L.
advanced CKD and should only be

decreased or stopped as a last resort.
Other measures may often manage

For the first time, a globally recognized
cardiology guideline lists novel K*binders as a
HK. option to manage HK, which may allow the
initiation or uptitration of MRA and other RAASI|

therapy in a larger proportion of patients.

1. Ponikowski P, et al. Eur Heart J. 2016;37(27):2129-220. 2. Yancy CW, et al. J Am Coll Cardiol. 2018;71(2):201-230. 3. Rosano GMC, et al. Eur Heart J
Cardiovasc Pharmacother. 2018;4(3):180-188. 4. Seferovic PM, et al. Eur J Heart Fail. 2019;21(10):1169-1186. 5. KDIGO Diabetes Work Group. Kidney Int.
2020;98(4S):S1-S115. 6. Writing Committee, et al. J Am Coll Cardiol. 2021;77(6);772-810. 7. KDIGO Blood Pressure Work Group. Kidney Int. 2021;99(3S):S1-
S87. 8. McDonagh TA, et al. Article and Supplementary Material. Eur Heart . 2021;00:1-128.



TREATMENT OPTIONS FOR HYPERKALAEMIA
NO EFFECTIVE LONG-TERM OPTION

Stabilise Protect the myocardium from the negative effects of severe hyperkalaemia

membrane « Calcium gluconate

Immediate

Fast, but temporary redistribution of K* to avoid
immediate consequences of hyperkalaemia

Shift

K* into the cells

* Insulin + dextrose
* B,-adrenergic receptor agonists
» Sodium bicarbonate (intermediate care)*

EMERGENCY TREATMENT

Minutes

- Restore total body K* balance by
‘5‘ w o Remove removing excess K* from the body
=% ] K fromthe - SPS (ed un domani VELTASSA)

5 2 I body * Loop diuretics

= - Dialysis

|dentify underlying cause and develop long-term, outpatient management plan

"May be used for intermediate care to shift K* into cells when metabolic acidosis is the cause of hyperkalaemia.
K*, potassium; SPS, sodium polystyrene sulfonate.
1. Dunn JD, et al. Am J Manag Care. 2015;21:S307-15.
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Trattamento a lungo termine dell'iperK |
Resine:
sodio polistiren solfato

 E'unaresina a scambio ionico in polimeri non solubili e non assorbibili.

 Legail potassio scambiandolo con il sodio a livello intestinale

prevenendone |'assorbimento.
* abbassai livelli sierici di potassio aumentando I'escrezione fecale.

» Effetti gastrointestinali gravi, anche necrosi intestinale.

SZC = sodium zirconium cyclosilicate. Stavros F et al. PLoS One. 2014;9:114686.




Resine:
sodio polistiren solfato

Risk of Hospitalization for Serious Adverse Gastrointestinal
Events Associated With Sodium Polystyrene Sulfonate Use
in Patients of Advanced Age

20.020 pazienti >66 anni con prescrizione SPS

20.020 pazienti senza prescrizione (matching)

Incidence Rate (95% Cl)

Variable No. of Events (% Total) Time to Event, Median (IQR),d  per 1000 Person-Years HR (95% Cl)
Total Cohort (27 704 With Use and 1 826 162 With Nonuse)
Use 63(0.2) 12(6.2) 28.33(21.33-35.32) 5.61(4.34-7.26)
Nonuse 756 (0.04) 16(9.2) 5.05 (4.69-5.41)
Matched Cohort (20 020 With Use and 20 020 With Nonuse)?
Use 37(0.2) 12(8.2) 22.97 (15.57-30.37) 1.94 (1.10-3.41)
Nonuse 18(0.1) 14 (3.2) 11.01 (5.92-16.09)
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ESC GUIDELINES
@ ESC European Heart Journal (2021) 00, 1128

Linee Guida ESC HF - 2021 °%===

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

Stressano alcuni importanti messaggi chiave per facilitare il cambio di mindset nella gestione clinica dell’HK:
*DIETA povera di K+ NON E’ UNA OPZIONE

*| diuretici dell'ansa sono menzionati solo nel contesto della gestione dell'HK potenzialmente letale, per
aiutare a facilitare la perdita di K+

*SZC e Patiromer sono "molto meglio tollerati" rispetto a SPS e CPS

*SPS non deve essere utilizzato a medio o lungo termine in quanto puo causare gravi effetti collaterali
gastrointestinali, inclusa la necrosi intestinale

McDonagh TA. Eur Heart J. 2021 Aug 27:ehab368



La prescrivibilita di questi medicinali & consentita ai soli medici appartenenti a centri ospedalieri o specialisti
nefrologo, cardiologo, internista

Z m‘mﬁfm . o ' .
B o O i1 Indicazione terapeutica: trattamento dell'iperkaliemia negli adulti.

GAZZ ETTA La rimborsabilita é limitata al trattamento dei pazienti adulti con Iperkaliemia persistente (livello di
U F F I c I ALE potassiemia_>5.5mmol/L) in_pazienti_con_risposta_insufficiente_o_controindicazione_alle_resine _{calcio

polistirene sulfonato/sodio polistirene sulfonato). |
9.9.2021

CRITERI DI ELEGGIBILITA AL TRATTAMENTO (devono essere soddisfatti entrambi i punti 1 e 2)

1) Diagnosi: Iperkaliemia persistente (livello di potassiemia >5.5mmol/L) in pazienti con risposta
insufficiente o controindicazione alle resine (calcio polistirene sulfonato/sodio polistirene sulfonato).

2) Almeno una delle seguenti condizioni (possibilita di scelta multipla):

U Insufficienza renale: stadio 3b-CKD in pazienti con concomitante terapia con RAASI

[ Insufficienza renale: stadio 4 o 5-CKD non in dialisi, in pazienti con o senza concomitante terapia con
RAASI

O Insufficienza renale: stadio 5-CKD in dialisi (solo per sodio zirconio ciclosilicato)

[J Scompenso cardiaco (frazione di eiezione <40%) in pazienti con concomitante terapia con RAASI in
dose giudicata subottimale.




Sodio Zirconio Ciclosilicato : LOKELMA

MRC e Dialisi

Ciclosilicato di sodio e zirconio (ZS- 9) sviluppato da Astrazeneca

ZS- 9 contenuto in Lokelma:

Rappresenta una nuova opportunita di protezione dai rischi correlati
all’iperpotassiemia nei pazienti in trattamento emodialitico e con

MRC in trattamento conservativo, in terapia con gli inibitori RAAS.

Agisce entro 1 ora dall’assunzione.

*SLOKELMA’

(sodium zirconium cyclosilicate)
10 g for oral suspension



Sodio Zirconio Ciclosilicato: LOKELM

Ciclosilicato di sodio e zirconio (ZS- 9) sviluppato da Astrazeneca e

ZS- 9 contenuto in Lokelma:

* Non e unaresina ma e un cristallo inorganico insolubile e non assorbibile:

a questo e dovuta I'elevata selettivita per il K* e I'elevato profilo di

sicurezza. Reticolo cristallino tridimensionale composto da zirconio, silice e Ossigeno che forma una

struttura microporosa che cattura ioni K* in cambio di cationi. Tenuto conto del diametro dei pori (3-A),

ioni di dimensioni pil piccole o piu grandi (es. magnesio, calcio e sodio) non possono essere assorbiti.

* silega al potassio, imitando le azioni dei canali fisiologici del potassio, in

cambio di cationi idrogeno e sodio, in TUTTO il tratto gastrointestinale

* abbassai livelli sierici di potassio aumentando I'escrezione fecale.

SZC = sodium zirconium cyclosilicate. Stavros F et al. PLoS One. 2014;9:e114686.



Sodio Zirconio Ciclosilicato : LOKELMA
MRC e Dialisi

Si presenta come una polvere inodore e insapore

Per sospensione orale da sciogliere in acqua

Per i pazienti con MRC in trattamento conservativo
Fase di Correzione: Dose iniziale 10 g x 3/die per 48/max 72 ore

Fase di Mantenimento: Dopo aver raggiunto normokaliemia 5 g/die

Per i pazienti in trattamento dialitico
Lokelma deve essere somministrato solo nei giorni di non dialisi.

La dose iniziale raccomandata e di 5 g una volta al giorno.




HARMONIZE Global

48-HOUR 28.DAY - 0
CORRECTIO - ase
N MAINTENANCE ,
r L ] Randomizzato

Multicentrico

Open-Label Phase L
In doppio cieco

Patients who achieved Controllato con placebo

normokalemia®

1: Placebo n=50

Pz >K 5.1 mmol/L
g 2 SZC 59 QD n=99 45 Centri: Giappone, Russia, Corea del Sud, Taiwan

Ml SZC 10 g QD S

SZC 10 g TID

N=267

Randomization

ESC Heart Fail. 2020;7:55-65.



Mean Serum K* (mmol/L)

HARMONIZE Global
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ESC Heart Fail. 2020;7:55-65.



Fase Il

Con braccio singolo
Multicentrico: 56 centri (US, Australia, Europa, Sud Africa)

Aperto

—— DAY 1-3

Correction Phase

Patients who achieved
normokalemia*

N=751

SZC 10 g TID

* Mean serum K* at maintenance phase baseline was 4.8 mmol/L
* There was a mean K* reduction of 0.9 mmol/L (-15%) from correction phase baseline to maintenance phase baseline

12-MONTH

N=746

5 g QD to start, then 5 g QoD or

5 g QD/10 g QD/15 g QD based on i-STAT K* value

Primary Efficacy Endpoints

+ Correction phase:
— Proportion of patients who achieved
serum K* of 3.5 to 5.0 mmol/L
. Ma)intenance phase (over Months 3-
12):
— Proportion of patients who
maintained mean serum
K* £5.1 mmol/L and 5.5 mmol/L

Key Secondary Efficacy

Endpoints

* Proportion of patients with mean
ge{gm K* 3.5-5.5 mmol/L over Months

« Changes in serum K* at other time
points

Clin J Am Soc Nephrol. 2019;14:798-809.



Lokelma: Adverse Events

Gl event

In 2 clinical studies with open label
exposure of SZC up to 1 year in 874
subjects, the following events were reported
constipation (2.9%), diarrhea (0.9%),
abdominal pain/distension (0.5%), nausea
(1.6%) and vomiting (0.5%)

Edema 5,7%)

Hypokalemia (4,1%)

The safety profile of SZC was evaluated in
clinical trials involving 1760 patients with 507
patients exposed for one year

Patients treated with 15 g: fluid overload, fluid retention,
generalised edema, hypervolaemia, localised edema,
edema, edema peripheral and peripheral swelling

/ \

Edema managed in 53% of patients
by initiating a diuretic or adjusting a
diuretic dose

Edema resolved without treatment in up
to 47% of patients

LOKELMA Summary of Product Characteristics



Patiromer: Veltassa @Itassaﬂ*

MRC in trattamento conservativo

polimero a scambio cationico di calcio con elevata capacita di legare

il K* ma lega anche il magnesio.

Non viene assorbito a livello sistemico e quindi non presenta

biodisponibilita sistemica,

e totalmente ionizzato a pH fisiologico del colon

abbassa i livelli sierici di potassio aumentando l'escrezione fecale.

Dosaggio: 8,4 g/die fino a 25,2 g/die in una sola somministrazione



Fase Il
Randomizzato

AMETHYST-DN STUDY DESIGN  tuicento

In aperto
Controllato con placebo

306 Pz >K, DM2, MRC, RAASi+ Patiromer
48 Centri d’Europa 2011-2013

5.8 =
Hyperkalaemia
5.6 7 Mild
T 54 - === |\loderate
=~
i
52 =
E
+¥ 50
E -
S 4.8
—
[0}
n 46
44 =
4.2 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, week 1c 3d
« Day
No. of patients < >
Hyperkalaemia Treatment Follow-up
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

1.Bakris G, et al. JAMA. 2015;314(2):151-61.

30



Veltassa: Adverse Events

Patiromer: Safety and tolerability profile?

Summary of the safety profile

* Most AEs reported from trials were Gl disorders, with constipation (6.2%), hypomagnesaemia (5.3%), diarrhoea (3%), abdominal pain
(2.9%) and flatulence (1.8%) being the most common

+ Most frequently reported Gl-related AEs were generally mild-to-moderate in nature, did not appear to be dose-related, generally resolved
spontaneously or with treatment, and none was reported as serious

Hypomagnesaemia

* Hypomagnesaemia was mild-to-moderate, with no patient developing a serum magnesium level <1 mg/dL (0.4 mmol/L). Serum

magnesium should be monitored for at least 1 month after initiating treatment, and magnesium supplementation considered in patients
who develop low serum magnesium levels

Hypokalaemia

It is included in ‘Section 4.9: Overdose' — patiromer may result in hypokalaemia (overall 2.3%) therefore sK+ levels should be monitored1

« Patiromer has the potential to bind some oral co-administered medications, which could decrease their Gl absorption
» As a precautionary measure, administration of patiromer should be separated by at least 3 hours from other oral medications



Conclusioni

| farmaci RSSAi hanno dimostrato una reale efficacia:
 nelridurre la pressione sanguigna e la proteinuria
* nelrallentare la progressione della malattia renale cronica.

* Nel miglioramento clinico dei pazienti con insufficienza cardiaca,

diabete mellito e cardiopatia ischemica.




Conclusioni

Tuttavia questa classe di farmaci
e ¢ stata associata a diversi potenziali eventi avversi: IPERKALIEMIA

con conseguente interruzione o sottodosaggio RAASI soprattutto nei

pz con multimorbilita.

* |a mancata aderenza alla terapia con RAASi porta a un rischio

maggiore di eventi cardiovascolari e morte.

e jpazienti con iperkaliemia presentano un rischio significativamente

aumentato di eventi cardiovascolari e mortalita .




Conclusioni

 E auspicabile mantenere un dosaggio ottimale di RAASi nelle popolazioni
a rischio di progressione della malattia renale cronica, insufficienza
cardiaca e diabete, implementando varie strategie per controllare il

bilancio del potassio.

* L'emergere di nuovi farmaci, mirati specificamente al controllo del
potassio sierico, potrebbe portare ad una gestione preventiva
dell’iperkaliemia nel tentativo di mantenere inalterati gli effetti benefici

del blocco RAAS..




Grazie per [’attenzione



