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Definitions

Hyperkalemia is defined as a serum
potassium level above the
normal/reference range (3.0 - 5.0 mEqg/L*)

Various cutoffs, such as >5.0, >5.5, or
>6.0 mEq/L have been used to indicate
different levels of severity

Severe hyperkalemia is most often
defined as serum levels >6 mEQ/L

Viera A, Wouk N. Am Fam Physicion. 2015,92:487-495,
Epstein M, et al. Am J Manag Care. 2015,21(11 Suppl):5212-5220.
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Figure 31| Serum potassium concentration and confounder-adjusted risk of death by the presence or absence of diabetes, heart
failure (HF), or chronic kidney disease (CKD). Reproduced from Collins AJ, Pitt B, Reaven N, et al. Association of serum potassium with all-
cause mortality in patients with and without heart failure, chronic kidney disease, and/or diabetes. Am J Nephrol. 2017;46:213-221.""" © 2017
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Expert opinions
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21 NedppoAoyoug
20 Kapbloloyouc

41 invited
specialists

----------------------------------------------

32 18 NedpoAoyouc
participated 14 KapbLoAoyoug

----------------------------------------------

1 round - Evapén 8/12/2023
18 months Anén 31/01/2024
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100% NedpoAoyol
100% KapdloAoyol

Response
rate

----------------------------------------------

Consensus 94%
rate 35/37 statements

Consensus Domain A: 8/8
results Domain B : 9/9
Domain C:11/13

Domain D : 7/7
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Consensus — 1st Round
Consensus rate: 94.6%

Median score >7 ywa DI <1 ywa 35/37

36/37 statements statements

Disagreement Index (DI)
XpNOoLomoLROnKe yLa Tov
POOoSLoPLOUO TOU
erunédou ouvaiveong

----------------------------------------------

Median score xpnotpomnolionke yla
Vv aéloAoynon tou Babuou
ocupdwviog
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Risk management in cardiorenal patients with HK
Patients with CKD, HF, or diabetes are at increased risk of HE ;Em 96.9
Pathophysiology of kidney disease and diabetes induces HE, regardless of K+ preservative crugs intake or < i
s 4 28.1 84.4
not
H¥ may be an cbstacle for optimum pharmaceutical management in patients with CKD, HF, or resistant = = 96.9
ypertension o .
Thresholds far HE definition are mild = 5,0 mEg/L, moderate = 5.5 mEqg/L and severe » 6,0 mEqg/L 438 96,9
RAaAsi and MRA use Is a risk factor for HE 25.0 100
HE should be managed without de-escalating or discontinuing disease-modifying drugs, such as RAASEE and —m 28.1
MRAs N :
Serum K+ concentrations =5.0 mEg/L are associated not enly with elevated mortality risk, but also with — 93.8
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Katnyopia A :8iaxeipion KivdUvou tnc umepKaALOLALOG

YYnAn cupdwvia petatl Twv ELOLKOTATWV

e AmnokAlon gixe n A7

e A7:K>5 mEqg/L oxetiletal pe avénuévo kivbuvo BvntotnTag Kat auénpevn
rBavotnta Stakomng twv RAASI (100% NedppoAoyol / 85.7 %
KapdloAodyol)
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RE'II'OSFI;?C“VE Stl.ld‘_h' of ® Maximum Dose = Submaximum Dose = Discontinued
205,108 patients from s0.0%
the Humedica
database on a RASSI

40.0%

20.0%

Percent of Patients

0.0%
CKD Stages 3-4 Heart Failure Diabetes Total Population

HEK, hyperkalaemia; RAASI, renin—angiotensin-aldosterone system inhibtor
Epstein M, g1 al. Am J Manag Care 2015:21(Suppl 11p5212-5220
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Rates of adverse clinical outcomes increase with severity of hyperkalemia

Incidence rate per 100 patient-years

35,00 -

30,00 4

25,00 4

20,00 4

15,00 4

10,00 4

5,00 -

0,00 -

2.0 to =5.5

m All-cause mortality 8 CKD progression ® All-cause hospitalization

26,93

15,53
13,86

»5.5 10 =6.0 =60
K* level (mEqg/L)

CED, chronic kidney dizease
Horne L, et al. Presented at S4th European Renal Association - European Distysis and Transplant Association Congress; June 3rd=-8th, 2017, Madrid, Spain; poster MP3ED [retros pec live analysis
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% of experts
rating:

Preventative measures for HK in cardiorenal patients

For high-risk patients currently not hyperkalemic, preventative measures should be considered (e.g. remaval
af salt substitutes from diet)

Movel K+ binders could be used together with RAASIS In high-risk patients as a preventative measure for HK

Movel K+ binders in patients with resistant hypertension and CED may allow the increase of RAAS]
medication, if necessary

Mon-disease-modifying therapies that cause HE should be aveided in patients at high-risk of HEK, e.g. NSAIDs
People at risk should be monitored closely with a strategy in place to manage K+ levels effectively

Patients with resistant arterial hypertension under RAASI treatment shoula periodically be evaluated for HE

Im patients for whom dietary restrictions may not be appropriate or desireg, the use ot novel K+ bingers may
enable 2 balanced diet

The Mediterransan diet has been proven bereficial in cardiorenal patients, therefore it should not be
restricted as a preventative measure

Patients at high risk under RAAS] treztment need a rechecking of potassium levels and eGFR within 1 ta
2 weeks after the initiation of RAAS), and i the patient is stable, then every 3 months
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Katnyopia B : petpa mpoAndnc tng umePKAALALULOG

OAec ol SnAwWOoEeLG ,TETUXAV CUVOALKIN ouvaiveon — opodwvia otnv

npoAnYn tTNG umepKaALaLpiog

 Ouwce n B2 xapnAotepo moocooto cupdwviog
* B2:xpnon deopeutikwy KaAlwv poduAaktika pall pe RAASI, ot
aoBeveic uPpnAouL kKwvdUvVou — eldLkA oL veppoAdyol eTLGUAAKTIKOTNTA

Nedbpoloyolr €6eLéav peyoAvtepn cupdwvia amno touc Kapdloddoyoug —

XWPLC OUWC OTATLOTLKA onuavtiky dtadopa

i e B3:ta vea deopeUTIKA KOALOU, pUrtopoUV va ETMLTPETOUV alénon NG i
i RAASI aywync oe XNN (100%/85.7%)
i »  B6: og Bepameia pe RAASI va topakoAouBolvTal TOKTIKA yLo i
E urepkoALatpia (100%/78.6%) :
i e B7:tovéa SEOUEUTIKA KAALOU, UTTOPOUV VL ETILTPETIOUV LA E

Looppomnuévn dtatpodn (94.4%/64.3%)
e B8:n peocoyelakn dlatta Oswpeitat wdEAUN kot & Ba pemeL va
neplopiletat mpoAnmrtikd Adyou tou pofou yla untepkaAtatpia (88.9%/
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C4:
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Disagreement Uncertainty Agreement

% of experts
rating:

HK treatment in cardiorenal patients

Reduction in emergency department visits due to HK associated complications should be a goal of good
management

It should be a pricrity for cardiorenal patients to use the maximum recommended dose of RAASI therapy

De-escalation or discontinuation of RAASI therapy is associated with worse cardiovascular and renal
outcomes in cardiorenal patients.

De-escalation or discontinuation of RAASI therapy should only be considered after HK management is
optimized, including initiation of K+ binder therapy

K+ value > 5.5 mEg/L should not lead to down-titration or to avold up-titration

Discontinuation of RAASI therapy should not be considered as a permanent strategy in chronic HK

Use of RAASI, should not be controversial in patients with proteinuria and CKD as proteinuria is considered
an index of endothelial damage, therefore RAASis must not be down titrated or discontinued due to HK

Novel K+ binders in patients with mild HK can enable guideline-recommended doses of RAASI therapy

Diuretics should not be used as the main choice of treatment in HK

SPS should not be used in the medium- or long-term as it may cause severe Gl side effects, including bowel
Necrosis

SPS has been used so far as one of the main treatments of HK

Cardiorenal patients with moderate or severe HK should not eat fruits and vegetables

K+ levels > 5.5 mEg/L in patients with arterial hypertension or HF or CKD under RAASI should be managed
and re-evaluated in 1 week
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Conclusion ——pp-

% agreement
(rating 7-9)

Nephrologists (N=18)
. Cardiologists (N=14)
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exact test
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Katnyopia C: Bepamneia tng umepKaALlaLpuiog

H Bepameia tng unepkaAlatpiog Atav to povo nedio mou dev

emIteLXONKe MANPNC ouvaliveon

e (C5:K>5.56¢ 0a npémnel va odnyet o€ peiwon n aroduyn tng avénong
RAASI Bepareiog (mooo emBetikd npEmneL va dtatnpeital n Beparmeia
OTOV TO KAALO auéAveTal)

e (C12: kapblovedpikol acBeveic pe petpla p cofapn vmepkailaipia, 6 Ba
TIPETIEL VAL KATOVAAWVOUV GpouTa Kol ACXOVIKA

fr——ecccccccccccca=

Nedpoloyolr £6eLéav peyoAdutepn cupdwvia amno touc KapdloAdyouc —

XWPLC OUWC OTATLOTLKA onUavTLkh dtadopd

* C2: Mpotepatdtnta n xopnynon Héytotng 66ong RAASI (100%/85.7%) i
* C6: H Sakomr) twv RAASI,va pn Bswpeitat povipun otpatnytkn Oepamneior |
otnv umepkaAtatpio (88.9/ 78.6%) i
* (8: Ta veéa deopeutika kaAlou ,umopouv va ertpedouy tn datrnpnon tn |
ouvioTwpevn 86on twv RAASI (100%/85.7%) E

Frm—eccccccccccca-
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KDIGO 2024 CKD GUIDILINES

cha pter 3 www.kidney-international.org

1st line: + Review non-RASIi medications (e.g. NSAIDs, trimethoprim)
Address correctable factors - Assess dietary potassium intake (dietary referral) and consider
appropriate moderation of dietary potassium intake

2nd line: Consider:
Medications - Appropriate use of diuretics
« Optimize serum bicarbonate levels
« Licensed potassium exchange agents

3rd line: » Reduce dose or discontinue RASi/MRA
Last resort (Discontinuation is associated with increased cardiovascular events.
Review and restart RASi or MRA at a later date if patient condition allows.)

Figure 32| Actions to manage hyperkalemia (potassium >5.5 mmol/l) in chronic kidney disease. MRA, mineralocorticoid receptor
antagonists; NSAID, nonsteroidal anti-inflammatory drug; RASI, renin-angiotensin system inhibitors.
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% of experts
rating:
Cross-specialty collaboration in HK management
Cross-specialty alignment can enable optimal doses of disease-modifying drugs (RAASI) to be maintained

Cross-specialby management improves patient satisfaction, patient outcomes, and quality of life

Cross-specialty alignment on a serum K+ concentratian level (K » 5.5 mEg/L) to inttiate HE treatment is
neaded

The cross-specialty team should include eGFR and proteinuria to the monitoring of a cardiorenal patient

There is suggestion a patient with K+ > 6.0 mEg/L to be referred to the emergency department
Cardiclogy anc nephrology guicelines should contain consistent recommendations for the management of
HEK

Caollaborative care and evidence-based cecision making (based on guidelines and expert consensus) is an
examole of best practice and patient centered care
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Katnyopia D : cuvepyaoia petaL el6LKOTATWV

loxupn cupdwvia og OAeC TIC SNAWOELS Tou adopouV TN CUVEPYAOLA TWV

eLOLKOTATWV

i e AvAykn KOWwV BepameUTIKWV 0pLlwVv KoL OTPATNYLIKWY AVTLLETWTILONG TNG
E UTTEPKAALOLULOG

i D3 :K>5.5 mEq/L - evapén Bepaneiag - 88.9% Nedppoloywv / 71.4%

i_ KapS&LoAdywv
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AnoteAéopata

Ztnv umepkaAlatpio dev Na amoteAel mpotepaldTnTA YL
K>5.5 oxetiletal pe auénuévn K>5.5 oxetiletal pe auénuévn gevbappuvouV Tpomomnoinon Tng Toug KapblovedpLkoug acBeveig
BvntotnTa rubavotnta Stakomng RAASI/MRASs Heocoyelokn dlattag , aAAa va AapBavouv peylotn 66on

POOoONKN KAALOSEGUEUTLKOU RAASi/MRAs

dappakou

H tpomonoinon tng Bepamneiag pe RAASI /MRASs, Ba mipémnel va e€etaletal
HOVO UETA amto TN BEATLOTN AVILLETWTTILONG TNG UTTEPKAALALLLOG
oupnepAapBavouévng tng evapéng Bepameiag e TOUG VEOUG SECUEUTEC
KaAlou

Ou eldkotl oupdwvnoav OTL O€
TLpeEc K>5,5 mEq/L sivat

Ag cupdwvnoav otnv Ae cupdwvnoav oe TLpEC K>5,5
PO UAAKTLKA Xprion MEQ/L va. oIOKALULOLKWVETOLL N
KOALOOEOUEVUTIKWY GAPUAKWYV OE 60on twv RAASi /MRASs 1 va
aoBeveic uPpnAov kivduvou amogelyetal n TItAomoinon toug
riou AapBavouv RAASiI/MRAs

Bepameia yia tnv
UTTEPKAALOLULLOL

UTIOXPEWTLKO VOl EEKLVAOOUUE |
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