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This presentation is based on the speaker’s own experience




' We commonly encounter it

Diabetes

16% over 4 years?3

CKD

40-50% with advanced CKD?
Esp. if diabetic

Heart failure
Up to 40% over 2 yrs?

1. Kovesdy C. Nat Rev Nephrol (2014) 653-662
2.  Thomsen et al.J Am Heart Assoc (2018); 7(11)
3. Thomsen et al Diabetic Medicine (2018); 35: 1051-1060



' Why bother with TNK*

 Heart conduction
* Risk of arrhythmias & death omv

Ventricular Action Potential

 Limits use of therapeutic agents
« Cardiovascular risk, heart failure -
* Renal outcomes

 Affects healthcare pathways
« A&E presentations, hospitalisation
« Cancellation of surgery especially under GA

https://stepl.medbullets.com/cardiovascular/108015/myocardial-action-potential

Speaker’s own opinion



Risk of death and TN K*

Predicted probability of mortality

HF, CKD, and DM

CKD
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Control group
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Collins et al. Am J Nephrol (2017); 46: 213-221.




Causes of TP K*

Pseudohyperkalaemia Abnormal K+ release from cells
Haemolysis Rhabdomyolysis
Thrombocytosis Tumor Lysis syndrome (TLS)
Severe leukocytosis
Blood test technique Decreased renal excretion
AKI / CKD
Abnormal K+ distribution Aldosterone deficiency
Insulin deficiency Adrenal insufficiency
B-blockers Heart failure
Acidosis Drugs inhibiting K+ excretion

Familial hyperkalaemic periodic paralysis

Modified from Allon M - NKF Primer on Kidney
Diseases (2014).



' Where potassium goes in the body

C o

Absorption in Gl tract

Cells
Bicarbonate
Laxatives Insulin
genera tion

— @Gl tract Urine

Speaker’s image



Hyperkalaemia

Spurious hyperkalaemia
e Difficult venepuncture
 Haemolysis on bevel of needle
* Cooling
* Transit times to lab

Masters et al. BMJ (1996);312: 1652-1653.
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Hyperkalaemia

Look at medications ACEi / ARB / DRI
Prescribed .. or not K-sparing diuretics / MRAs

Laxatives (e.g Movicol)
Trimethoprim

NSAIDs / high-dose steroids
Lo-Salt

Check bicarbonate especially in diabetics

Speaker’s own opinion



Need for RAAS inhibition

CKD

Diabetic kidney disease

J EF s ' Proteinuric CKD

CV risk J Hypertension

Heart Failure

Speaker’s image




Not dosing RAASI too well

EMaximum Dose mSubmaximum Dose mDiscontinued

CKD 3-4 or HF or DM, N = 100,907 2% 62% 15%
CKD 3-4 or HF or DM, age =85yr, M = 54,779 3% 61% 15%
CKD 3-4 or HF or DM, age <65 yr, N = 45,801 7% 64% 14%

DM+HF+CKD 3-4, N = 4072
DM=HF= N = 7080
DM=CKD 34 M = 18,876

DMz N = 75,249

Comorbidity Group

CED 34 +HF* N=7833
HF, no CKD 3-4.4 N = 9653

CKD 3-4, no HF? N = 30,850

% Patients

Epstein et al. Am J Managed Care (2015); 21(11):5209-222



Adverse outcomes with suboptimal RAASI

m Maximum Dose m Submaximum Dose m Discontinued

Adverse 60.0%

outcomes or
death

40.0%

20.0%

Percent of Patients

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

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

Epstein et al. Am J Managed Care (2015); 21(11):5209-222




Current management of T~K*

Exclude pseudohyperkalaemia

[ K*<5.5 mmolll] [ K*5.5- [x*s.o-ummom] -
4 g

[No treatment required ] ACUTELY ILL
OR
AKI PRESENT

medcation review: \

RAASI
Potassium supplements @ ‘

Trimethoprim/co-trimoxazole

NSAID <::| NO ves | mlp | sTop raasi
Non-selective beta-blockers

\'lo-salt’ substitute )

UK Kidney Association Clinical Practice Guidelines

Treatment of Acute Hyperkalaemia in Adults (June 2020)




Repeat tests for TK*

The more often you test, the more often you will detect hyperkalaemia,
especially in patients at risk.

Patients with CKD 4-5 have a high risk of hyperkalaemia and warrant

regular testing.
Severity of Clinically well Unexpected result Clinically unwell or AKI
Hyperkalaemia (no AKI)
Repeat within 14 | Repeat within 3 days “Consider if hospital referral is
MILD

days indicated

K* 5.5 = 5.9 mmol/|
Assess for cause (drugs, diet) and address in community

Repeat within 1 Repeat within 24 Refer to hospital

o 2biEnE working day* hours

LS =i e Assess for cause (drugs, diet) and address community or hospital

Refer to hospital for immediate assessment and treatment
SEVERE

K*> 6.5 mmol/I Assess for cause and address during hospital admission

UK Kidney Association Clinical Practice Guidelines

Treatment of Acute Hyperkalaemia in Adults (June 2020)
T



Current management of THK*

[ K*5.5-5.9 mmol/I ] [ K*6.0-6.4 mmoI/IJ

Low K’ diet

Treat metabolic acidosis

Consider diuretic

— [ CKD 3b-5 (not on dialysis) or Heart Failure }
*Patiromer
(o™ ) T ]
8.4g once daily
{max dose 25.2g) YES
Maintenance dose:
tiite In Bdgincrements @ ‘ REFER TO HOSPITAL
\at 1 week intervals based FOR EMERGENCY
on K+ level
K* istently 2 6.0 ol TREATMENT
persisten A:‘ - mmol/l sTOP
**Sodium Zkoonlum\
Cyclosilicate (SZC) Sub-optimal RAASI therapy =
Starting dose: Secondary care
10g three times daily for
St 99 hoths initiation only
Maintenance dose: *Patiromer
5g once daily OR
Titrate up to 10g daily OR **Sodium Zirconium Cyclosilicate
\@wn to 5g alternate davy
b 4 @ AV 4

UK Kidney Association Clinical Practice Guidelines

Treatment of Acute Hyperkalaemia in Adults (June 2020)




Hyperkalaemia & acidosis

1128 Consider oral sodium bicarbonate supplementation for adults with both:

¢ aGFRless than 30 ml/min/1.73 m? (GFR category G4 or G5) and

¢ aserum bicarbonate concentration of less than 20 mmol/litre. [2014]

Check bicarb - especially in diabetics (cf. type 4 RTA)

Sodium bicarbonate 500mg bd 2> = 2g tds
Gl tolerability main issue
Risk of sodium = water loading especially in CKD4+

Titrate to HCO; to 22-25 mmol/I

NICE NG203: Chronic Kidney Disease: Assessment &
Management



Hyperkalaemia & dietary modification

.. Recommend a low K+ diet for patients with persistent T"K* > 5.5 mmol/I
[1B]

2-3g / day

Although dietary intervention has become standard practice, this has not been demonstrated in a
randomised controlled trial and would potentially be technically difficult to achieve. Three studies reported
on dietary intervention for managing hyperkalaemia.'%%12

The Renal Association Clinical Practice guidelines. Treatment of Acute Hyperkalaemia in Adults. Available at:
https://ukkidney.org/sites/renal.org/files/RENAL%20ASSOCIATION%20HYPERKALAEMIA%20GUIDELINE%20-%20JULY%202022%20V2_0.pdf



This (KDIGO) report also hypothesized that restriction of dietary potassium
for the prevention of hyperkalaemia in CKD may deprive patients of the
benefits of a high-potassium diet...

...The KDIGO report acknowledged the lack of direct evidence supporting

Acute hyperkalemia in the emergency department: a
summary from a Kidney Disease: Improving Global Outcomes
conference

Gregor Lindner®, Emmanuel A. Burdmann®, Catherine M. Clase®,

Brenda R. Hemmelgarn®, Charles A. Herzog®, Jolanta Malyszko!,

Masahiko Nagahama®, Roberto Pecoits-Filho", Zubaid Rafique’,

Patrick Rossignoll and Adam J. Singer*

Specialist dieticians key to

Eur J Emerg Med (2020); 27:329
the process

Clegg et al. Kidney Med (2020); 2(4): 476-487

KDIGO: Kidney disease improving global outcomes



Oral potassium binders - Resins

Calcium resonium (CPS) approved prior to requirement on drug manufacturers to
prove the effectiveness & safety of their drug

* Lack of robust randomised controlled trials
 Unpredictable and variable efficacy

* Slow onset of action

* Poor Gl tolerability: taste and constipation

e Risk of severe Gl side-effects (e.g. intestinal necrosis)

UKKA Clinical practice guidelines: The treatment of acute Hyperkalaemia. https://ukkidney.org/sites/renal.org/files/FINAL%20VERSION%20-
%20UKKA%20CLINICAL%20PRACTICE%20GUIDELINE%20-%20MANAGEMENT%200F%20HYPERKALAEMIA%20IN%20ADULTS%20-%20191223 0.pdf



Oral potassium binders

5.8+
Patiromer 4
564 @
Oral potassium binder E 247 1 \ Overall
g .-:-. 5.2_ \'\‘
° 4
o= 504
g ©
5= 48 Mild hyperkalemia
wE . 3
S 46
I = .
= 449 Moderate-to-severe
4_2;r hyperkalemia
0.0 I i | ! |
Day Wk Wk Wk Wk
3 1 2 3 4

Weir et al. NEJM (2015); 372: 211-221.



NICE TA 623 - Patiromer

1.1 Patiromer is recommended as an option for treating hyperkalaemia in
adults only if used:

« in emergency care for acute life-threatening hyperkalaemia alongside standard
care or

« for people with persistent hyperkalaemia and stages 3b to 5 chronic kidney
disease or heart failure, if they:

— have a confirmed serum potassium level of at least 6.0 mmol/litre and

— are not taking, or are taking a reduced dosage of, a renin-angiotensin-
aldosterone system (RAAS) inhibitor because of hyperkalaemia and

— are not on dialysis.

1.2 Stop patiromer if RAAS inhibitors are no longer suitable.

https://www.nice.org.uk/guidance/TA623
T



Oral potassium binders

6.6
= O 0 hours
E 6.2+ ® 48 hours §
. . . - S
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. . 37 tod
Oral potassium binder 2 |z 9 © 3 3 3
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Kosiborod et al. JAMA (2014); 312: 2223



NICE TA 599 — Sodium zirconium cyclosilicate

1.1 Sodium zirconium cyclosilicate is recommended as an option for treating
hyperkalaemia in adults only if used:

« in emergency care for acute life-threatening hyperkalaemia alongside standard
care or

» for people with persistent hyperkalaemia and chronic kidney disease
stage 3b to 5 or heart failure, if they:

— have a confirmed serum potassium level of at least 6.0 mmol/litre and

— because of hyperkalaemia, are not taking an optimised dosage of renin-
angiotensin-aldosterone system (RAAS) inhibitor and

— are not on dialysis. [amended 2022]

1.2 Stop sodium zirconium cyclosilicate if RAAS inhibitors are no longer
suitable. [amended 2022]

https://www.nice.org.uk/guidance/TA599
T



Oral potassium binders — Acute K* l[owering

. . . - ©Baseline @®10g ZS-9 Treatment
Sodium zirconium cyclosilicate

6.6 7
) 6.4 1
2 : : ¢
£ 627104
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[«}]
n
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52 T '
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Time Post-Dose * P <0.0001

Kosiborod et al. NEJM (2015); 372: 1577
T



Oral potassium binders — longer term use

589 _
4 Hyperkalemia
569 1 o Mild
\ 4 Moderate
= 544 |
o |
() |
E 521
E
=
@ 5.04
=
H < 4.8
Patiromer E™"
A 4.6-
4.4 4
4.2 L] I 1 I 1 T T L] T I 1 T L} L] T T 1
Baseline |1 4 8 12 16 20 24 28 32 36 40 A4 48 52 | 2 | 4
Day 32 Study Visit, wk 1c 3d
Day 3b
=+ > g
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 g3 83 73 70 65 62 62 62 61 53 53 53 52 49 49 48 47

Bakris et al. JAMA (2015); 314:151



Oral potassium binders — longer term use

Correction
Phase Maintenance Phase

¢;
tn
]

SZC

Mean (95% Cl) Serum K+ (mmaol/L)
f-% [#]
o (=]
] |
HH

4.0 T T 11 | T T | | | | | | | bk

0 29 57 85 113 i1 176 211 239 267 295 330 365 0D

L‘J Time (days)

24-72 hours

Spinowitz et al. Clin J Am Soc Nephrol (2019);14: 798-809



Current management of K"

[ K*5.5-5.9 mmol/I

Low K’ diet

Treat metabolic acidosis
Consider diuretic

| (i)

[ CKD 3b-5 (not on dialysis) or Heart Failure ]

/7 cpatiromer O\ @ @
Starting dose:
8.4g once daily
(max dose 25.2g) YES
Maintenance dose:
Titrate in 8.4g increments @ l REFER TO HOSPITAL
at 1 week intervals based FOR EMERGENCY

\gnK level 4 K* persistently 2 6.0 mmol/I TREATMENT
AND STOP RAASI
( **Sodium chonlum\

Cyclosilicate (SZC) Sub-optimal RAASI therapy —
Starting dose: Socai
10g three times daily for
maximum 72 hours initiation only
Maintenance dose: *Patiromer
5g once daily OR

\ “E hatevpss Lag iy O ) **Sodium Zirconium Cyclosilicate
own to 5g alternate days
A 4 J L i

UK Kidney Association Clinical Practice Guidelines

Treatment of Acute Hyperkalaemia in Adults (June 2020)




Current management of T~K*

[ MONITOR SERUM K* ]
SZC and Patiromer
Monitor for efficacy and hypokalaemia
[ PREVENT RECURRENCE OF HYPERKALAEMIA ]

While maintain cardio-

“Sick-day rules” .
Y renal protection

UK Kidney Association Clinical Practice Guidelines

Treatment of Acute Hyperkalaemia in Adults (June 2020)




Kerendia Continuation of Treatment & Dose Adjustment

« Serum potassium & eGFR have

The recommended target dose & maximum recommended dose of finerenone is 20 mg od
to be re-checked 4 weeks after:

* |nitiation of treatment

Current serum Current finerenone dose
» Restarting treatment potassium
: : (mmol/l)
* Anincrease in dose
10 —_ 20 20 —_ 20
<4.8
Increase dose to 20 mg od* Maintain 20 mg od
» Thereafter, serum potassium should
be re-measured periodically & as needed >4.8-5 5 0 — 10 20 — 20
based on patient characteristics & serum Maintain 10 mg od Maintain 20 mg od
potassium levels
-0 i~
Withhold treatment. Withhold treatment.
* Dueto _Iimitec! data finerenone s_hould be >5.5 Consider restarting at Restart at 10 mg od
discontinued if eGFR <15mls/min/1.73m? 10 mg od when serum is when serum potassium
potassium £5.0 mmol/L is <5.0 mmol/L

*Maintain 10 mg od, if eGFR has decreased by >30% compared with the previous measurement

eGFR, estimated glomerular filtration rate; Od, once a day GB Summary of Product Characteristics finerenone 10 & 20mg tablets
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v]ﬂzmzlldiafEJ (finerenone) 10 mg, 20mg film-coated tablets
Prescribing Information: Great Britain

(Refer to full Summary of Product Characteristics (SmPC) before prescribing)

Presentation: 10 mg’ 20 mg finerenone tablet. Indication: Kerendia is indicated for the treatment of chronic kidney
dizease (stage 3 and 4 with albuminuria) associated with type 2 diabetes in adults. Posology & method of
administration: Adults: Estimated glomermlar filtration rate (eGFR) and serum potassium have to be measured to
determine if treatment can be initiated. The starting dose for patients with eGFR = 23 to < 60 mL/min/1.73 m? iz 10
mg once daily if serum potassiom < 4.8 mmolL; if serum potassivm > 4.8 to 3.0 mmeol/L, starting 10 mg once daily
may be considered with additional serum potassium moenitoring within the first 4 weeks based on patient
characteristics and serum potassium levels; if serum potassiom > 3.0 mmol/L, treatment should not be initiated. Four
weeks after inttiation, serum potassium and eGFR have to be remeasured. If senum potassium <48 mmol'L and eGFE.
has not decreased by >30% compared to previous measurement, increase to 20mg once daily; if serum potassium =48
to 3.5 mmoll maintain 10 mg once daily; if serum potassiom >3.5 mmel/L withhold finerenone & consider re-
gtarting at 10 mg onee daily when semum potassiom < 5.0 mmolL. eGFR and semum potassium have to be remeasured
4 weelks after a dose increase or re-start of treatment. Thereafter, serum potassium has to be remeasured periodically
and as needed based on patient characteristics and serum potassium levels. Maintain current dose of 10 mg or 20 mg
once daily if serum potassium > 4.8 to 3.5 mmol/L. Withhold 10 mg once daily treatment if serum potassium >33
mimolL and consider re-starting at 10 mg once daily when serum potassinm < 3.0 mmol L. Withhold 20 mg once
daily treatment if serom potassiom >3.5 mmolL and re-start at 10 mg once daily when serum potassinm < 5.0
mmolL. Ongoeing monitering of renal function should be performed as needed according to standard practice. Tablets
may be taken with a glass of water and with or without food. For patients who are unable to swallow whole tablets,
KEerendia tablets may be crushed and mixed with water or soft foods, such as apple sauce, directly before oral use.
Tablets should not be tzken with grapefiuit or grapefiuit juice. Missed doses should be taken as scon as the patient
realizes but only on the same day. The patient should not take 2 doses to make up for a missed dose. Children &
adolescents: The safety and efficacy of finerenone in children and adolescents aged under 18 years have not vet been
establizhed. WNo data are available. Elderly: No dose adjustment iz necessary in elderly patients. Renal impaiiment:
Initiation of treatment: In patients with eGFE. < 23 ml /min/1.73 m?, finerenone treatment should not be initiated due
to limited clinical data. Continuation of treatment: In patients with eGFR. = 13 mL/min/1.73 m?, finerenone treatment
can be continued with dose adjustment based on serum potazzium. eGER should be measured 4 wesks after mmitiation
to determine whether the starting dose can be increased to the recommended daily dose of 20 mg. Due to limited

clinical data, finerenone treatment should be dizcontinued in patients who have progressed to end-stage renal disease
(eGFR. < 15 mL/min/1.73 m?). Hepatic impairment: No initial dose adjustment is required for mild’ moderate hepatic
impairment (moderate: consider additional serum potassium monitoring and adapt momtoring according to patient
characteristics); finerenone should not be indtiated in patients with severe hepatic impairment: Contra-indications:
Hypersensitivity to the active substance or to any of the excipients; concomitant treatment with strong inhibitors of
CYP3A4; Addizon's disease. Warnings & precautions: Hyperkalaemia has been observed in patients treated with
finerenone. Risk factors to develop hyperkalaemia include low eGFE, higher serum potassium and previous episodes

of hyperkalaemia. In these patients more frequent monttoring has to be considered. Finerenone treatment should not be
initisted in patients with serum potassivm >3.0 mmoll, with eGFR < 25 mL/min/1.73 m?, or severe hepatic
impairment. If serum potassium >335 mmol/L, finerenone treatment has to be withheld. Serum potassivm and eGFE
have to be remeasured in all patients 4 weeks after mitiation, re-start or increase i dose of finerenone. Due to limited
clinical data finerenone treatment should be discontinued in patients who have progressed to end stage renal disease
(eGFR < 15 mL/min'l.73 m?). This medicinal product contains lactose and sodivm. Interactions: Concomitant vse of
Eerendia with strong CYP3A4 inhibifors 15 contramndicated.  Serum potassiom should be monitored during
concomitant use of finerenone with moderate or weak CYP3A4 inhibitors. Finerenone should not be used
concomitantly with strong or moderate CYP3A4 inducers. Grapefruit or grapefruit juice should not be consumed
during finerenone treatment. Kerendia should not be used concomitantly with potassium-sparing diuretics and other
mineralocorticoid receptor antagonists. Kerendia should be used with caution and serum potassium should be
monitored when taken concomitantly with potassium supplements, trimethoprim, or trimethoprim/sulfamethoxazole.
Temporary discontinuation of finerenome may be necessary when patients have to take trimethoprim, or
trimethoprim/sulfamethoxazole. The risk for hypotension increases with concomitant use of multiple other
antilvypertensive medicinal products. In these patients, blood pressure moenitoring is recommended. Pregnancy &
lactation: There are no data from the nse of finerenone in pregnant women. Studies in animals have shown
reproductive tomicity. Women of childbearing potential should vse effective contraception during finerenone
treatment. Kerendia should not be used during pregnancy unless the clinical condition of the woman requires treatment
with finerenone. If the woman becomes pregnant while taling finerencne, she should be informed of potential risks to
the foetus. It is unknown whether finerenone/metabolites are excreted in human milk. A risk to the newborns/infants
cannot be excluded. A decizion must be made whether to discontinue breast-feeding or to discontinue/abstain from
Eerendia therapy taking into account the benefit of breast-feeding for the child and the benefit of therapy for the
woman Undesirable effects: Fery common: hypetkalaemia Commmon: hyponatraemia hyperuricaemia hypotension,
pruritus, glomerular filtration rate decreased. Prescribers should consult the SmPC in relation to other side effects.
Overdose: The most likely manifestation of overdose is anticipated to be hyperkalasmia. Ifhyperkalaemia develops,
standard treatment should be initiated. Finerenone is unlikely to be efficiently removed by haemodialysis given its
fraction bound to plasma proteins of about 90%. Legal Category: POM. Package Quantities & Basic NHS Costs:
10mg I x 14 blister pack: £36.68. 20mgz 1 x 14 blister pack: £36.68 OF. 10mg 28 tablets: £36.68. 20mg 28 tablets:
£36.68. MA Number(s): Great Britain - PLGE 00010/0751 (10 mg), PLGE 00010/0732 (20 mg)Further
information available from: Bayer plc, 400 South Oak Way, Beading EG2 6AD, United Kingdom. Telephone: 0118
206 3000.

Date of preparation: July 2023

Kerendia® iz 2 trademarl: of the Bayer Group

Eeporting adverse events and quality complaints

¥ This medicine is subject to additional monitoring. This will allow quick identification of new

zafety information. Adverse events should be reported. Reporting forms and information can be found at
velloweard. mbra sovalk or search MHEA Yellow Card in Google Play or Apple App Store.

Adverse events should also be reported to Bayer ple.

If you want to report an adverse event or quality complaint, reports can be directed to: Tel: 0118 2083300

or Email: pruk@baver.com

Fusther information iz available on the "contact” tab at www bayer.co.nk




