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Today’s talk

‘ Importance of CVD and kidney risk assessment in diabetes

‘ How to diagnose CKD

‘ Importance of UACR testing

CKD: Chronic Kidney Disease; CVD: Cardiovascular Disease; UACR: urine Albumin-Creatinine Ratio




Patient case

 Mrs Patel, 65.

e Attends for a medication review
* PMHx: T2DM, HTN

* BMI 32

* HbA, 53mmol/mol

e eGFR50mI/min/1.73m

Based upon a fictitious scenario and individual experiences may vary
PMHx: Past Medical History T2DM: Type 2 Diabetes Mellitus HBA1C: Glycated haemoglobin BMI: Body Mass Index eGFR; estimated Glomerular Filtration Rate

Image from Shutterstock.



Patient case

e Mrs Patel 65. What information is missing?
. . : Hx:
Attends for a medication review Any features of HE. angina, PAD
e PMHx: T2DM, HTN Drug Hx:
Metformin, amlodipine
e BMI 32
Social Hx:
* HbA,. 53mmol/mol Never smoked
Ex:

i 2
* eGFR 50m|/m|n/1'73m pulse, BP, features of HF, HS, PAD, any oedema

Ix:

Lipids

HTN: Hypertension BP: Blood Pressure HF: Heart Failure HS: Heart sounds PAD: Peripheral Artery Disease



Patient case

* Mrs Patel, 65

e PMHx: T2DM, HTN

« Sx: No SOB or angina

* Drug Hx: Metformin and amlodipine

« OJ/E: BMI 32, SR, BP 130/73 mmHg, HS nad, mild pitting oedema

« Bloods: HBalc 53mmol/mol, eGFR 50ml/min/1.73m?, TC: 6.2mmol/l, non-HDL 4.9 mmol/I|

* What are your thoughts?

* Any other Investigations missing, and Why?

PMHx: Past Medical History, T2DM: Type 2 Diabetes Mellitus, HTN: Hypertension Sx: Symptoms, SOB: Shortness of Breath, Hx: History O/E: On Examination, BMI: Body Mass Index, SR: Sinus Rhythm, BP: Blood Pressure,HS:
Heart Sounds NAD: No Abnormality Detected, Hbalc: Hemoglobin Alc, eGFR: Estimated Glomerular Filtration Rate, TC: Total Cholesterol, HDL: High-Density Lipoprotein, uACR: Urinary Albumin-Creatinine Ratio CKD:
Chronic Kidney Disease



What i1s Chronic Kidney Disease?

“The presence of kidney damage, mainly albuminuria

and/or

decreased kidney function (estimated glomerular filtration rate
[eGFR] <60 mL/min/1.73m?)

for at least 3 months”

Levey AS and Coresh J. Lancet 2012;379:165-180; 2. KDIGO 2022 Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease.
Kidney International Supplements 2022;102(5S):S1-S127.



Who should be tested for CKD?

Thick Efferent Bowman’s Capsular
NICE NGZO3, CKD ascending arteriole capsule epithelium
limb of

loop of
1.1.21: Offer testing for CKD using eGFR and ACR Henle
to adults with any of the following risk factors:
» diabetes
* hypertension = ol Ry _
- previous episode of acute kidney injury “ Y N o‘g‘o iy

« cardiovascular disease
 structural renal tract disease inc. stones, prostate disease

Glomerular
capillary

« Gout Afferent Lumen of
* Incidental detection of haematuria or proteinuria sl il

* multisystem diseases with potential kidney involvement — e.
 family history of end-stage renal disease
(GFR category G5) or hereditary kidney disease

(a) The epithelium around glomerular
capillaries is modified into podocytes.

NICE Guidelines NG203 2021 https://www.nice.org.uk/guidance/ng203.




Patient case

* Mrs Patel, 65

e PMHx: T2DM, HTN

« Sx: No SOB or angina

* Drug Hx: Metformin and amlodipine

« OJ/E: BMI 32, SR, BP 130/73 mmHg, HS nad, mild pitting oedema

* Bloods: HBalc 53mmol/mol, eGFR 50ml/min/1.73m2, TC: 6.2mmol/l, non-HDL 4.9 mmol/I
* UACR x2 over 90 days = 25mg/mmol

* Any reflections?
 Does she have CKD?

* If so, what stage? o . _ _ _ -
PMHDx: Past Medical History, T2DM: Type 2 Diabetes Mellitus, HTN: Hypertension Sx: Symptoms, SOB: Shortness of Breath, Hx: History O/E: On Examination,

BMI: Body Mass Index, SR: Sinus Rhythm, BP: Blood Pressure,HS: Heart Sounds NAD: No Abnormality Detected, Hbalc: Hemoglobin Alc, eGFR: Estimated
Glomerular Filtration Rate, TC: Total Cholesterol, HDL: High-Density Lipoprotein, uACR: Urinary Albumin-Creatinine Ratio CKD: Chronic Kidney Disease



Diagnosing and Classifying CKD [NICE, CKD 2021]:

Albuminuria [ACR]
Increased kidney damage

Requires both blood testing [eGFR] and urine
testing [ACR] to investigate patients for CKD
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Glomerular Hyperfiltration in Diabetes: Mechanisms, Clinical Significance, and Treatment
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The scale in this graph is unusual (not following a standard interval) and that it is copied from the reference as is
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Tonneijck, Lennart; Muskiet, Marcel H.A.; Smits, Mark M.; van Bommel, Erik J.;
Heerspink, Hiddo J.L.; van Raalte, Daniél H.; Joles, Jaap A.

Journal of the American Society of Nephrology28(4):1023-1039, April 2017.

doi: 10.1681/ASN.2016060666

Classic course of whole-kidney GFR and UAE according to the natural (proteinuric)
pathway of DKD. Peak GFR may be seen in prediabetes or shortly after diabetes
diagnosis, and can reach up to 180 ml/min in the case of two fully intact kidneys. Strict
control of HbA1c and initiation of other treatments (such as RAS inhibition) mitigate
this initial response. Two normal filtration phases can be encountered, in which GFR
may be for instance 120 ml/min (indicated with the gray line): one at 100% of nephron
mass and one at approximately 50% of nephron mass. Thus, whole-kidney GFR may
remain normal even in the presence of considerable loss of nephron mass, as
evidenced by a recent autopsy study.121 Assessing renal functional reserve and/or
UAE may help identify the extent of subclinically inflicted loss of functional nephron
mass. *Whole-kidney hyperfiltration is generally defined as a GFR that exceeds
approximately 135 ml/min, and is indicated with the red line. Heterogeneity of single-
nephron filtration rate and nonproteinuric pathway122 of DKD are not illustrated.


https://journals.lww.com/jasn/fulltext/2017/04000/glomerular_hyperfiltration_in_diabetes_.8.aspx

Patient case

* Mrs Patel, 65

e PMHx: T2DM, HTN, CKD 3aA2

« Sx: No SOB or angina

* Drug Hx: Metformin and amlodipine

« O/E: BMI 32, SR, BP 130/73mmHg, HS nad, mild pitting oedema

* Bloods: HBalc 53mmol/mol, eGFR 50ml/min/1.73m2, TC: 6.2mmol/l, non-HDL 4.9 mmol/I
* UACR: 25mg/mmol

« Any comments on her ASCVD risk?

ASCVD - Atherosclerotic cardiovascular disease, CKD: Chronic Kidney Disease



A1 | <30mg/g, <3mg/mmol A2 | 30-300mg/g, 3-30mg/mmol A3 | >300mg/g, >30mg/mmol

61
>90

G2

60-89

G3a ' eGFR 50mi/min/1.73m? |

4559  UACR:25mg/mmol |

G3b
30-44

G5
<15

GFR | ml/min/1.73m?
Decreased kidney function
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1; https://grisk.org/ 2; Adapted from https://kdigo.org/wp-content/uploads/2022/10/KDIGO-2022-Clinical-Practice-Guideline-for-Diabetes-Management-in-CKD. pdf



https://qrisk.org/

Patient case

* Mrs Patel, 65

« PMHXx: T2DM, HTN, CKD 3aA,,

« Sx: No SOB or angina

« Drug Hx: Metformin and amlodipine

« O/E: BMI 32, SR, BP 130/73mmHg, HS nad, mild pitting oedema

« Bloods: HBalc 53mmol/mol, eGFR 50ml/min/1.73m?, TC: 6.2mmol/l, non-HDL 4.9 mmol/I|
* UACR: 25mg/mmol

 QRISK3 =40.9%

* Are you concerned about the oedema?




leart Failure in Patients
with Diabetes and Chronic
Kidney Disease: Challenges
and Opportunities

Reviewed: May 17,2021
Accepted: November 6, 2021
Published Online: November 19, 2021

Cardiorenel Med 2022;12:1-10 DOI: 10.1159vV000520909
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Image is visually adapted from source



Diabetes + CVD risk

Incident event rates in 1998-1999 US Medicare population
sample (N=1,091,201) after 2 years of follow-up

60
50 M No diabetes/no CKD  Diabetes/no CKD
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Incidence per 100 patient-years

CHF AMI CVA/TIA PVD DEATH

Increases in the values for Diabetes/no CKD to the values for Diabetes/CKD are indicated on the graph.

CHF, congestive heart failure; AMI, acute myocardial infarction; CVA/TIA, cerebrovascular accident/transient ischemic attack;
PVD, peripheral vascular disease; Adapted from Foley RN, et.al. Am. Soc. Nephrol. 2005.
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Patient case

* Mrs Patel, 65

 PMHx: T2DM, HTN, CKD 3aA,

« Sx: No SOB or angina

* Drug Hx: Metformin and amlodipine

« O/E: BMI 32, SR, BP 130/73mmHg, HS nad, mild pitting oedema

« Bloods: HBalc 53mmol/mol, eGFR 50ml/min/1.73m?, TC: 6.2mmol/l, non-HDL 4.9 mmol/I|
* UACR: 25mg/mmol

 NT-proBNP: 107pg/ml

 QRISK 3 =40.9%

What would you like to do about the ASCVD risk?

NT-proBNP: N-terminal prohormone of brain natriuretic peptide



How to choose first line treatments for Type 2 diabetics

Rescue therapy
For symptomatic hyperglycaemia, consider insulin or a sulfonylurea and review when blood glucose control has been achieved.
First-line treatment Assess HbA1c, cardiovascular risk and kidney function
(= iR Sl @ l Y Y
1 For information on using SGLT2 Chronic heart High risk of CVD
: '".h'b'tors for pec’pl? Wfth e ' [ Not at high CVD risk] failure or established QRISK2 of 10% or higher
1 diabetes and chronic kidney disease

atherosclerotic CVD or elevated lifetime risk
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% Sulfonylurea

An SGLT2 inhibitor (‘flozin')
for some people:
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+ with proven cardiovascular benefit with proven cardiovascular benefit

1 If metformin
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Ertugliflozin ) v v

e
NICE technology appraisals recommend SGLT2 inhibitors as @ Person's HbA1c not controlled below individually agreed
threshold, or the person develops CVD or a high risk of CVD

monotherapy options in people:

¢ who cannot have metformin
o for whom diet and exercise alone do not provide adequate
glycaemic control.

See treatment options if further interventions are needed ]

r A : o .
1 Established atherosclerotic CVD includes coronary heart disease, acute coronary

: syndrome, previous myocardial infarction, stable angina, prior coronary or other

1 revascularisation, cerebrovascular disease (ischaemic stroke and transient ischaemic attack) 1
L and peripheral arterial disease.

The SGLT?2 inhibitors are recommended only if a dipeptidyl
peptidase-4 (DPP-4) inhibitor would otherwise be prescribed
and a sulfonylurea or pioglitazone is not appropriate.

In February 2022, using ertugliflozin to reduce cardiovascular
risk when blood glucose is well controlled was off label. See

©

Ca

NICE's inf G ibi dici | Published date: February 2022. Last updated: August 2022. This is a summary of the advice in the NICE guideline
L m o2 Information on prescribing medicines. o o o e e e e J on type 2 diabetes in adults: management. © NICE 2022. All rights reserved. Subject to Notice of rights.

https://www.nice.org.uk/guidance/ng28/resources/visual-summary-short- Please consult the SmPC of any medicine before prescribing. Bayer does not recommend the use of any

version-choosing-medicines-for-firstline-treatment-pdf-10956472094 medicine out of its licensed indication.



https://www.nice.org.uk/guidance/ng28/resources/visual-summary-short-version-choosing-medicines-for-firstline-treatment-pdf-10956472094

Patient case

*  Mrs Patel, 65

«  PMHx: T2DM, HTN, CKD 3aA,

« Sx: No SOB or angina

*  Drug Hx: Metformin and amlodipine

« O/E: BMI 32, SR, BP 130/73mmHg, HS nad, mild pitting oedema

*  Bloods: HBalc 53mmol/mol, eGFR 50ml/min/1.73m?, TC: 6.2mmol/l, non-HDL 4.9 mmaol/I
* UACR: 25mg/mmol

*  NTproBNP: 107pg/ml

*  QRISK 3=40.9%

What would you like to do about the ASCVD risk?

«  Weight loss
 LLT, SGLT2i




Patient case

*  Mrs Patel, 65

«  PMHx: T2DM, HTN, CKD 3aA,

« Sx: No SOB or angina

«  Drug Hx: Metformin, amlodipine, atorvastatin 20mg, dapagliflozin

« O/E: BMI 32, SR, BP 130/73mmHg, HS nad, mild pitting oedema

*  Bloods: HBalc 49mmol/mol, eGFR 50ml/min/1.73m?, TC: 4.2mmol/l, non-HDL 2.9 mmol/I
 UACR: 15mg/mmol

*  NTproBNP: 107pg/ml

* QRISK 3=24.8%

Are you now happy with her risk profile?

What about her kidneys?




CKD Epidemic

* Global prevalence of CKD is increasing?

* Inthe UK there are approximately 3.25 million people living with (CKD) stages 3-5. A
further 3.9 million people are estimated to have CKD stages 1-2. Together reaching a
total of 7.2 million.

* Kidney disease is the tenth biggest killer worldwide and is projected to be the fifth
highest cause of life years lost by 2040.

« Alongitudinal cohort study in UK primary care in participants (n=3207) aged
=60years, it was found that 44% of the 584 confirmed with CKD were
undiagnosed without screening.?

1;https://www.kidneyresearchuk.org/about-us/influencing-change/health-economics-report/ 2; 10, Hirst et al. Prevalence of chronic kidney disease in the community using
data from OxRen: a UK population-based cohort study. British Journal of General Practice. 2020; 70 (693): €285-e293.



Kidney Care

N
Chronic Kidney

Disease in England:
The Human and
Financial Cost

Marion Kerr, Insight Health Economics

Health Economics of CKD:

NHS England spent an estimated £1.45 billion on CKD in 2009-10: equivalent to £1

in every £77 of NHS expenditure. This spending estimate covers both treatment
directly associated with CKD (renal care and prescribing to prevent disease
progression), and also treatment for excess non-renal problems such as strokes,
heart attacks and infections in people with CKD.

There were an estimated 7,000 extra strokes and 12,000 extra myocardial
infarctions in people with CKD in 2009-2010, relative to the expected number of
people of the same age and sex without CKD. The cost to the NHS of health care
related to these strokes and Mls is estimated at £174-178 million.

People with CKD have longer hospital stays than people of the same age without
the condition, even when they go into hospital for treatments unrelated to CKD. We
estimate that the average length of stay is 35% longer for people with CKD, and that
the cost to the NHS of excess hospital bed days for patients with CKD was £46
million in 2009-10.

https://www.england.nhs.uk/improvement-hub/wp-content/uploads/sites/44/2017/11/Chronic-Kidney-Disease-in-England-The-Human-and-Financial-Cost. pdf



For every 100 patients with Chronic Kidney Disease and
moderate to severe kidney function impairment

The National CKD Audit provides a snapshot of performance in primary care against agreed
evidence based targets. The final data extraction, on which the audit results and recommendations
contained in this report are based, took place in June 2016. The audit includes data from 911
practices representing approximately 74% of all Welsh practices and 8% of those in England

0 O @

EI‘:,IJ O events of acute admissions to the

kidney injury per year Intensive Care Unit per year

unplanned hospital @
admissions per year

cardiovascular events Deaths per year
per year

https://www.Ishtm.ac.uk/media/10136

https:/iwww.Ishtm.ac.uk/research/centres-projects-groups/ckdaudit



https://www.lshtm.ac.uk/media/10136

Kidney vasculature is a lens into the body’s
cardiovascular health:

* 200qgt plasma filtered by kidneys in 24 hours!
* CKD is a cardiovascular risk state
* Patients with CKD are markedly more likely to die from CVD than reach end-stage renal disease?

* People with CKD as being at high risk of CV and all-cause mortality3

1; https://lwww.kidney.org/atoz/content/howkidneyswork
2:https://stpsupport.nice.org.uk/cvd-prevention-ckd/index.html#:~:text=CKD%20has%20many%Z20implications%20for,than%20end%2Dstage%20renal%20disease.
3;Tonelli M, Wiebe N, Culleton B, House A, Rabbat C, Fok M, McAlister, F, Garg AX. Chronic kidney disease and mortality risk: a systematic review. J Am Soc Nephrol. 2006;17:2034—-2047;



https://www.kidney.org/atoz/content/howkidneyswork

CKD vs Diabetes

Incident event rates in 1998-1999 US Medicare population
sample (N=1,091,201) after 2 years of follow-up
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Increases in the values for Diabetes/no CKD to the values for Diabetes/CKD are indicated on the graph.

CHF, congestive heart failure; AMI, acute myocardial infarction; CVA/TIA, cerebrovascular accident/transient ischemic attack; PVD, peripheral

vascular disease;Adapted from Foley RN, et.al. Am. Soc. Nephrol. 2005.
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Increases in the values for Diabetes/no CKD to the values for Diabetes/CKD are indicated on the graph.

CHF, congestive heart failure; AMI, acute myocardial infarction; CVA/TIA, cerebrovascular accident/transient ischemic attack; PVD, peripheral
vascular disease;Adapted from Foley RN, et.al. Am. Soc. Nephrol. 2005.
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Increases in the values for Diabetes/no CKD to the values for Diabetes/CKD are indicated on the graph.

CHF, congestive heart failure; AMI, acute myocardial infarction; CVA/TIA, cerebrovascular accident/transient ischemic attack;
PVD, peripheral vascular disease;Adapted from Foley RN, et.al. Am. Soc. Nephrol. 2005.




CKD vs Diabetes

Incident event rates in 1998-1999 US Medicare population
sample (N=1,091,201) after 2 years of follow-up
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Increases in the values for Diabetes/no CKD to the values for Diabetes/CKD are indicated on the graph.

CHF, congestive heart failure; AMI, acute myocardial infarction; CVA/TIA, cerebrovascular accident/transient ischemic attack;

PVD, peripheral vascular disease;Adapted from Foley RN, et.al. Am. Soc. Nephrol. 2005.
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Diabetic kidney disease

~40% diabetics develop DKD*
e DKDis the commonest cause of ESRD worldwide

« DKD in T2DM often diagnosed late
* Often co-exists with obesity and CVD

* Complex?
* Inflammation
* Efferent arteriosclerosis and SGLT2-receptor
upregulation
* RAAS activation and glomerular hyperfiltration
* glomerulosclerosis, fibrosis

* Significant number have albuminuria.3*
*  Worse with uncontrolled HTN
* Improves with good sugar control, BP control,
regulation in glomerular pressure

BP, blood pressure; DKD, diabetic kidney disease; ESRD, end-stage renal disease; HTN, hypertension; RAAS, renin-angiotensin-aldosterone system; T2DM, type 2
diabetes mellitus.1. Hoogeveen, E.K. The Epidemiology of Diabetic Kidney Disease. Kidney Dial. 2022, 2, 433-442. https://doi.org/10.3390/kidneydial2030038; 2. Alicic RZ
et al. Clin J Am Soc Nephrol. 2017;12:2032-2045;; 3. Selby NM et al. Diabetes Obes Metab. 2020;22 Suppl 1:3-15; 4. Thomas MC et al. Nat Rev Dis Primers.

2015;1:15018;



Cardiorenal syndromes

Cardiorenal complications

Heart failure, LVH,
Hypertension Valve disease cardiomyopathy,
myocardial fibrosis

AF, Sudden
CAD, Stroke, PVD cardiac death — Inflammation
fatal arrhythmias

CRStype 1 Acute worsening of heart function causing acute kidney injury and/or dysfunction
CRS type 2 Chronic abnormalities in cardiac function leading to progressive CKD

CRS type 3 Sudden worsening of renal function causing acute cardiac injury and/or dysfunction
CRS type 4 Condition of primary CKD leading to a reduction in cardiac function (ventricular

hypertrophy, diastolic dysfunction) and/or increased risk of cardiovascular events

CRS type 5 Systemic disorders (e.g. sepsis) that concurrently induce cardiac and kidney injury and /or
dysfunction

AF, atrial fibrillation; CAD, coronary artery disease; CKD, chronic kidney disease; CRS, cardiorenal
syndrome; DM, diabetes mellitus; HP, hypertension; LV, left ventricular; RAAS, renin-angiotensin-
aldosterone system

Clementi A et al. Cardiorenal Med 2013;3:63-70; 2. McCullough PA and Ronco C (eds.). Textbook of
Cardiorenal Medicine. 1st edition. Springer, Cham; 2020.




What happens if we don’t check the urine for albumin?

Urinary Albuminuria [uUACR]

Increased kidney damage
Al A2 A3
<3mg/mmol 3-30mg/mmol >30mg/mmol

G3a
45-59

G3b
30-44

G4
15-29

G5
4

<15 \

Key Low risk Medium risk High risk -

» CKD, chronic kidney disease; CVD, cardiovascular disease; GFR, glomerular filtration rate; uUACR, urine albumin-to-creatinine ratio.

IIII v

GFR | mL/min/1.73m?
Decreased kidney function

+ 1. Adapted from NICE Guidelines NG203 2021 https://www.nice.org.uk/guidance/ng203.; 2. Adapted from KDIGO 2022 Clinical Practice Guideline for Diabetes Management in
Chronic Kidney Disease. Kidney International Supplements 2022;102(5S):S1-S127.




What happens if we don’t check the urine for albumin?

Urinary Albuminuria [uUACR]

Increased kidney damage
Al A2 A3
<3mg/mmol 3-30mg/mmol >30mg/mmol

Underdiagnosis

G3a
45-59

G3b
30-44

G4
15-29

G5
4

GFR | mL/min/1.73m?
Decreased kidney function

<15 \

Key Low risk Medium risk High risk -

* CKD, chronic kidney disease; CVD, cardiovascular disease; GFR, glomerular filtration rate; uUACR, urine albumin-to-creatinine ratio.

* 1. Adapted from NICE Guidelines NG203 2021 https://www.nice.org.uk/guidance/ng203.; 2. Adapted from KDIGO 2022 Clinical Practice Guideline for Diabetes Management in
Chronic Kidney Disease. Kidney International Supplements 2022;102(5S):S1-S127.




What happens if we don’t check the urine for albumin?

Urinary Albuminuria [uUACR]

Increased kidney damage
Al A2 A3
<3mg/mmol 3-30mg/mmol >30mg/mmol

Underdiagnosis

G3a
45-59

Under-estimation of severity

G3b
30-44

G4
15-29

G5
4

GFR | mL/min/1.73m?
Decreased kidney function

<15 \

Key Low risk Medium risk High risk -

+ CKBD, chronic kidney disease; CVD, cardiovascular disease; GFR, glomerular filtration rate; uACR, urine albumin-to-creatinine ratio.

II|II| v

+ 1. Adapted from NICE Guidelines NG203 2021 https://www.nice.org.uk/guidance/ng203.; 2. Adapted from KDIGO 2022 Clinical Practice Guideline for Diabetes Management
in Chronic Kidney Disease. Kidney International Supplements 2022;102(5S):S1-S127.




G3a
45-59

G3b
30-44

G4
15-29

G5
<15

GFR | mL/min/1.73m?
Decreased kidney function

Key

What happens if we don’t check the urine for albumin?

Urinary Albuminuria [UACR]

Increased kidney damage
Al A2 A3
<3mg/mmol 3-30mg/mmol >30mg/mmol

Underdiagnosis

Under-estimation of severity

|II| v

Under-estimation of risk and
missed opportunity to treat

A

L ek el ik High risk -

CKD, chronic kidney disease; CVD, cardiovascular disease; GFR, glomerular filtration rate; uUACR, urine albumin-to-creatinine ratio.

1. Adapted from NICE Guidelines NG203 2021 https://www.nice.org.uk/guidance/ng203.; 2. Adapted from KDIGO 2022 Clinical Practice Guideline for Diabetes Management
in Chronic Kidney Disease. Kidney International Supplements 2022;102(5S):S1-S127.




Cardiovascular events are more common with albuminuria
and less likely to occur if albouminuriais reduced

Post hoc analysis of the RENAAL trial (published in 2004) - Losartan versus placebo, which was a double-blind,
randomised trial in 1513 T2DM patients with nephropathy focusing on the relationship between the prespecified
cardiovascular end point (composite) or hospitalisation for heart failure and baseline or reduction in albouminuria

CV Endpoint CV Endpoint

8 2.0
(U )
= _ 5
sc 6 83 15
[ORN ) o =
S 5 4 €3 1.0
— O =0 .
S =
D2 S 3
NS 2 £5 05
TS S
0 0
5.2
>0.5 2.0 2.95 4.4 5 -90 -25 0 25 50 72
Albuminuria (g/g) Albuminuria reduction (%)

Ref : Adapted from Post hoc analysis of ‘RENAAL’ trial Zeeuw et al Circulation 2004




Kidney failure risk equation

Kidney failure risk equation = KFRE

Adopted for UK population. - www.kidneyfailurerisk.co.uk/

Gives 5-year risk of end stage kidney failure (ESKD)

5% referral threshold

Doesn’t give CVD risk

KFRE: Kidney Failure Risk Equationhttps://www.kidneyfailurerisk.co.uk/


http://www.kidneyfailurerisk.co.uk/

Patient case

*  Mrs Patel, 65

«  PMHx: T2DM, HTN, CKD 3aA,

« Sx: No SOB or angina

«  Drug Hx: Metformin, amlodipine, atorvastatin 20mg, dapagliflozin

« O/E: BMI 32, SR, BP 130/73mmHg, HS nad, mild pitting oedema

*  Bloods: HBalc 49mmol/mol, eGFR 50ml/min/1.73m?, TC: 4.2mmol/l, non-HDL 2.9 mmol/I
 UACR: 15mg/mmol

*  NTproBNP: 107pg/ml

* QRISK 3=24.8%

Are you still happy with her risk profile?

What about her kidneys?




YOUR RESULTS

=] mg/mmol I:
=

URINE ALBUMIN SEX

Patient risk of progression to kidney failure requiring dialysis or
transplant:

AT 2 VEARS QAT S VEARS
2 v, 8

@ 63 - mL/min/1.73 m2
AGE

EGFR

HOW CAN | REDUCE MY RISK OF KIDNEY FAILURE?

There are things you can do to reduce your risk of kidney failure over the next five years. Click below to see how the following will decrease your

risk.
I Current 5 Year Risk @ Your current 5 year risk based on the answers you provided
is0.81%
m (O Achieving good blood pressure control can reduce your 5
year risk from 0.81% to 0.64%.

0.81%

> An ACE inhibitor (pril) or ARB (sartan) can reduce your 5
year risk from 0.81% to 0.57%.

O An SGLT2 inhibitor (gliflozin) can reduce your 5 year risk
from 0.81% to 0.45%.

The benefits of these changes can add up over time.

https://kidneyfailurerisk.co.uk/




NICE (NG28) recommendations for adults with type 2 diabetes
and CKD!?

Type 2 Diabetes + CKD

Offer an ARB or an ACE inhibitor* if ACR is 2 3 mg/mmol

! !

In addition, offer an SGLT2 inhibitor if: In addition, consider an SGLT2 inhibitor if:

* ACR > 30 mg/mmol and * ACR 3 -30mg/mmol and

* They meet the criteria in the MA (including relevant eGFR * They meet the criteria in the MA (including relevant eGFR
thresholds) thresholds)

Please refer to relevant SmPCs prior to prescribing. Bayer does not recommend the use of any medicine out of licensed indication

*titrated to the highest licensed dose that the person can tolerate. ACR, albumin:creatinine ratio; ACE, angiotension-converting enzyme; ARB, angiotensin receptor blocker;
eGFR, estimated glomerular filtration rate; MA, marketing authorisation; SGLT2; sodium-glucose co-transporter-2.

1 NICE Guideline (NG28). https://www.nice.org.uk/guidance/ng28.; 2. NICE Guideline (TA775). https://www.nice.org.uk/guidance/ta775..



Patient case

*  Mrs Patel, 65

«  PMHx: T2DM, HTN, CKD 3aA,

« Sx: No SOB or angina

«  Drug Hx: Metformin, amlodipine, atorvastatin 20mg, dapagliflozin

« O/E: BMI 32, SR, BP 130/73mmHg, HS nad, mild pitting oedema

*  Bloods: HBalc 49mmol/mol, eGFR 58ml/min/1.73m?, TC: 4.2mmol/l, non-HDL 2.9 mmol/I
 UACR: 15mg/mmol

*  NTproBNP: 107pg/ml

* QRISK 3=24.8%

What can we do about her kidneys?




Patient case

prescribing. Bayer does not recommend the
use of any medicine out of licensed indication

° Mrs Patel. 65 — HOW CAN | REDUCE MY RISK OF KIDNEY FAILURE?
! There are things you can do to reduce your risk of kidney failure over the next five years. Click below to see how the following will decrease your
risk.
. PMHx: T2DM, HTN, CKD 3aA
’ ' 2 I Reduced Risk [ Current Risk () Your current 5 year risk based on the answers you provided

«  Sx: No SOB or angina 1s081%

() Achieving good blood pressure control can reduce your 5
year risk from 0.81% to 0.64%.

*  Drug Hx: Metformin, ramipril 10mg, atorvastatin 20mg, dapagliflozin

« O/E: BMI 32, SR, BP 130/70 mmHg, HS nad, no pitting oedema

*  Bloods: HBalc 49mmol/mol, eGFR 58ml/min/1.73m?, TC: 4.2mmol/l,
non-HDL 2.9 mmol/l

) AnACE inhibitor (pril) or ARB (sartan) can reduce your 5
year risk from 0.81% to 0.57%.

@ An SGLT2 inhibitor (gliflozin) can reduce your 5 year risk
from 0.81% to 0.45%.

The benefits of these changes can add up over time.

e UACR: 10mg/mmol https://kidneyfailurerisk.co.uk/
*  NTproBNP: 107pg/ml
. QRISK 3 = 24.8%

How do you feel about her kidneys now?

Should we leave well alone?




Albuminuria is a strong and independent risk predictor for end-stage
renal disease (ESRD), CVD and death 12

Adjusted relative risk (RR) for eGFR cohorts by uUACR level

All-cause mortality Cardiovascular mortality Renal failure (ESRD)

uACR uACR uACR uACR
<1.0 1.0-2.9 | 3.0-29.9| 230.0

eGFR
> 105

eGFR 90-
105

eGFR
75-90
eGFR
60-75
eGFR
45-60
eGFR
30-45

eGFR
15-30

CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease; uACR, urine albumin-to-creatinine ratio. 1: Fraser, S. D. S., et al. (2014). Assessment of
Proteinuria in Patients with Chronic Kidney Disease Stage 3: Albuminuria and Non-Albumin Proteinuria. PLOS ONE. https://doi.org/10.1371/journal.pone.0098261. 2: Adapted from Levey AS, et
al. The definition, classification, and prognosis of chronic kidney disease: a KDIGO Controversies Conference report. Kidney Int. 2011; 80:17-28.



https://doi.org/10.1371/journal.pone.0098261

SGLT2I In diabetes

Normal TGF Impaired TGF Restored TGF
( 1 Elevated ‘l { e
Appropriate Macula Afferent GFR Decreased - Increased
afferent densa arteriole + deli Normalization g, delivery
Normal Na* delivery Afferent of GFR
arteriole GFR vasodilation to macula o arteriole to macula
P T——y \ densa Constriction\‘ Aans

7\ N

Increased <

Na+/glucose
Na‘*/glucose

s ) reabsorption \f
SGLT-2 5 SGLT-2 > se£ >
é é inhibition QJ
in proximal
tubule
Glucosuria
Normal physiology Hyperfiltration in early stages SGLT-2 inhibition reduces
of diabetic nephropathy hyperfiltration via TGF

GFR, glomerular filtration rate; SGLT2i, sodium glucose cotransporter 2 inhibition; TGF, tubule glomerular feedback.
Nelinson DS et al. J Osteopath Med 2021; 121(2): 229-239.




Evidence beyond CVOTs in T2D has shown that the CV and
kidney benefits of SGLT2 inhibitors extend to people with CKD

Canagliflozin is not licensed for use in CKD in the UK. Bayer does not encourage the use of any medicine out of its
licensed indication, please refer to the SmPC for more information about the use of any medicine.

EMPA-KIDNEY?

CREDENCE! DAPA-CKD Double-blind randomised trial investigating empagliflozin vs
Double-blind randomised trial investigating canagliflozin Double-blind randomised trial investigating dapagliflozin placebo in 6609 patients with CKD (normal or increased
vs placebo in 4401 patients with T2D + albuminuric CKD* vs placebo in 4304 patients with CKD + T2D* albumin levels) + T2D
Primary composite outcome Primary composite outcome
301
50 507 Placebo
L HR 0.70 (95% C1 0.59, 0.82) < HR 0.61 (95% CI1 0.51, 0.72) 100
:,::" 40 o 407 £ 90 =
g e g
°>" —— Placebo [} | —— Placebo z 80
- 30 S 30 - £ 70
© —— Canagliflozin g —— Dapagliflozin ; 104
< 5 £ 60 Empagliflozin
= 204 > 201 F 50
@ ® % 40 -
c = @ T T T T 1
o 10 4 £ 104 & 301 0 05 10 15 20 25
- 5 2 - acebo
S o 8 Hazard ratio, 0.72 (95% Cl, 0.64-0.82)
0 1 T T T T T 1 0+ T T ! ! ! 1 & 104 P<0001 Empagliflozin
0 6 12 18 24 30 36 42 0 4 8 12 16 20 24 28 32 0 T — T T )
0 0.5 10 15 2.0 25
Months since randomisation Months since randomisation Years of Follow-up
No. at risk No. at risk )
Placebo 2199 2178 2132 2047 1725 1129 621 170 Placebo 2152 1993 1936 1858 1791 1664 1232 774 270 No. at Risk
Canaglifiozin 2202 2181 2145 2081 1786 1211 646 196 Dapaglifiozin 2152 2001 1955 1898 1841 1701 1288 831 309 E:;ZZTaﬂozin i et el o st o
Adapted from Perkovic V et al. NEJM 2020. Adapted from Heerspink HJL et al. NEJM 2020.
o,
30% 39% 28%
p=0.00001 p<0.001 p<0.001

Not for comparison purposes. For illustration of each study only, the comparison of those studies is not possible due to differences in study design, populations and methodology.

% values represent relative risk reduction. *Primary composite outcome of end-stage kidney disease, doubling of the serum creatinine level, or renal or CV death; "Primary outcome was a composite of a sustained decline in the eGFR
of at least 50%, end-stage kidney disease, or death from renal or cardiovascular causes. CKD, chronic kidney disease; CV, cardiovascular; CVOT, cardiovascular outcomes trial; eGFR, estimated glomerular filtration rate; SGLT2, sodium-
glucose co-transporter-2; T2D, type 2 diabetes. 1. Perkovic V et al. N Engl J Med 2019;380:2295; 2. Heerspink HJL et al. N Engl J Med 2020;383:1436; 3. The EMPA-KIDNEY Collaborative Group N Engl J Med 2023; 388:117-127.




CREDENCE

DO u b I e B I | N d TI‘I 3 I Of pat|e ntS Primary Composite Outcome — ESKD*, doubling of serum creatinine, or renal or CV

death
with with T2DM, eGFR 30 to 90 | HR=0.70 (95% C1 0.59-0.82); p=0.00001
mL/min/1.73 m?, and UACR 300
to 5000 mg/g who are receiving
standard of care including a
maximum tolerated dose of an
ACEi or ARB

20 placebo + ACEi/ARB
Canagliflozin + ACEI/ARB

Residualrisk

Patients with event (%)
S

. , . . 5 T ,
Canagliflozin is not licensed for this setting. 0 0 é 12 18 24 30 6 42
Bayer does not encourage the off-label use of
any medicine. Number at risk Months since randomization
*ESKD = (dialysis, transplantation, or a sustained estimated GFR of <15 ml per minute per 1.73 m?) Placeb B — - B e =
acepbo, n
Adapted from Perkovic et al. NEJM 2019;380:2295-2306 Crlegliftrdl, | 2202 | 2R | zZids | AU | i [ a2 | 0

ACEi, angiotensin-converting enzyme inhibitors; ARB, Angiotensin receptor blockers; BP, blood pressure; Cl, confidence interval; DM, diabetes mellitus; HR, hazard ratio. ESKD, end-staged kidney disease (dialysis, transplantation, or a sustained
estimated GFR of <15 ml per minute per 1.73 m2)

Perkovic et al. NEJM 2019;380:2295-2306



Licensed Indication

In Great Britain, finerenone V¥ is indicated for the
treatment of CKD (Stage 3 & 4 with albuminuria)
associated with T2D in adults

GB Summary of Product Characteristics finerenone 10 & 20mg tablets




Finerenone Y for treating chronic kidney disease
In type 2 diabetes

Technology appraisal guidance [TA877] Published: 23 March 2023

RECOMMENDATION:

1.1 Finerenone is recommended as an option for treating stage 3 and 4 chronic kidney disease (with
albuminuria) associated with type 2 diabetes in adults. It is recommended only if:

« Itis an add-on to optimised standard care. This should include, unless they are unsuitable, the highest
tolerated licensed doses of:

« angiotensin-converting enzyme (ACE) inhibitors or angiotensin-receptor blockers (ARBs), and

« sodium—glucose cotransporter-2 (SGLT2) inhibitors, and

« The person has an estimated glomerular filtration rate (eGFR) of 25 mL/min/1.73m? or more.

https://www.nice.org.uk/guidance/ta877



FIDELIO-DKD Study Design

A Randomised, Double-blind, Placebo-controlled, Multicentre trial

[}

. 13,911 patients « 5734 patients Randomised 2.6 years’ median follow-up ¢
[} [} °
« enrolled o .
o Finerenone 10 or 20 mg od* E)Cl’lsgxrsatmem .
= p °

o Post-treatment .
follow-up °

[}

Hierarchical endpoints

1. Kldney CompOSIte 2. CV Compos|te @ Death from any cause

« Time to kidney failuret

Hospitalisation for
any cause

Time to CV death

e Sustained 240% decrease in
eGFR from baseline

Non-fatal Ml
Change in UACR

m Second kidney compositet

TKidney failure defined as end stage kidney disease (i.e. initiation of long-term dialysis for 2 90days or kidney transplantation) or an eGFR of <15mls/min/1.73m?

Non-fatal stroke
 Death from renal causes

Hospitalisation for HF

ISecondary kidney composite defined as kidney failure, sustained decrease 257% in eGFR for = 4 weeks or death from renal causes
*10 mg if screening eGFR <60 mL/min/1.73 m2; 20 mg if 260 mL/min/1.73 m?2, up-titration encouraged from month 1 if serum potassium <4.8 mEq/L & eGFR stable.

eGFR, estimated glomerular filtration rate; HF, heart failure; MI, myocardial infarction; UACR, urinary albumin creatinine ratio
Bakris GL et al., N Engl J Med 2020; 383:2219-2229 NCT02540993. Available at: https://clinicaltrials.gov/ct2/show/NCT02540993




Primary Renal Composite Endpoint

idney failure®, sustained 240% decrease in eGFR from baseline over a period of at least 4
eeks, or death from renal causes?

1004 40— Hazard ratio, 0.82 (95% CI, 0.73—-0.93

After 3 years:
90 P=0.001 ARR 3.4% (95% CI, 0.62-6.2)
g 30 30 NNT = 29 (95% Cl 16-166)
S 704 204 _
ﬁ 60— Finerenone
£ 504 10-
T Placebo 600/2841 (21.1%)*
= 40—
= 0 | I I I I I I |
E 30— 0 6 12 18 24 30 36 42 48
S 20— Finerenone 504/2833 (17.8%)*
10—
0 I I I l l l tMedian follow up 2.6 years
0] 6 12 18 24 30 36 42 48

Months to First Event

No. at Risk
Placebo 2841 2724 2586 2379 1758 1248 792 453 82
Finerenone 2833 2705 2607 2397 1808 1274 787 441 83

*ESKD or an eGFR <15 ml/min/1.73 m?; #Events were classified as renal death if: (1) the patient died; (2) KRT had not been initiated despite being clinically indicated; & (3) there was no other likely cause of death;

28 ARR, absolute risk reduction; Cl, confidence interval; ESKD, end-stage kidney disease; HR, hazard ratio; NNT, number needed to treat Adapted from Bakris GL et al., N Engl J Med 2020; 383:2219-2229



Secondary Cardiovascular Composite Endpoint

Ime to death from CV causes, non-fatal Ml, non-fatal stroke or Hospitalisation for HF
Kerendia is indicated for the treatment of chronic kidney disease (Stage 3 & 4 with albuminuria) associated with type-2 diabetes in adults

Kerendia is not indicated for reducing cardiovascular events

100
S 90
=< 804
o
= 70
T 60+
5 ]
£ 50+
S 40-
S 304
-
=
-
()
0
No. atrisk
Placebo 2841
Finerenone 2833

40—

30

20

10+

04
0

Hazard ratio, 0.86 (95% CI, 0.75-0.99)
FP=0.03

After 3 years:
ARR = 2.4% (95% ClI, 0.3-4.5)

04+
é 1|2 1I8 211 3-0 SIG 412 4|8 Placebo 420/2841 (14.8%)

20
0 r

6

| I
12 18 24 30 36 42 48
Time to first event (months)

2753 2653 2549 1969 1475 951 536 115
2760 2688 2582 2017 1488 984 537 111

50 Adapted from Bakris GL et al., N Engl J Med 2020; 383:2219-2229 Supplementary appendix

1 ' ' 's ¥Median follow up 2.6 years



Investigator Reported Treatment Emergent AES

Placebo

Safety outcome, n (%) Finerenone (n=2827)
Any AE 2468 (87.3)
AE related to study drug 646 (22.9)
AE leading to treatment discontinuation 207 (7.3)
Any serious AE 902 (31.9)
Serious AE related to study drug 48 (1.7)

Serious AE leading to treatment discontinuation 75 (2.7)

(n=2831)

2478
449
168
971

34

/8

(87.5)
(15.9)
(5.9)
(34.3)
(1.2)
(2.8)

Adapted from Bakris GL et al., N Engl J Med 2020; 383:2219-2229




Investigator Reported Treatment Emergent AEs
Related To Hyperkalemia

Any treatment-emergent

. hyperkalemia Treatment-emergent hyperkalemia with clinical consequences
S 2541 N ,
g 516 Finerenone (n=2827)
T 20 7 (18.3%) Placebo (n=2831)
X
=3
£5 15- 333
7= 255 (11.8%)
§5 10 (9.0%)
52 135
@ : (4.8% 64 44 40
5 (2.3%) 2° 2 e 8 0 0
= =) (0.3%) 0 0
£ 3%)  (0%) (0%)
g Any Related to Leading to permanent  Serious AE Leading to ' Leading to '
study drug discontinuation hospitalisation death

Investigator-reported AEs relating to hyperkalaemia*

*Investigator-reported AEs using the MedDRA preferred terms ‘hyperkalemia’ & ‘blood potassium increased’

Adapted from Bakris GL et al., N Engl J Med 2020; 383:2219-2229



Initiating Treatment

Measurement of serum potassium level & eGFR

Serum potassium levels & eGFR have to be measured to determine whether patients can initiate
Kerendia

The recommended starting dose of Kerendia is 10mgqg od

mmol/| Initiation of Kerendia <25 >95 to <60
<48 Q Can be started
10 15 20 25 30 35 40 45 50 60
>4.8-5.0 Q May be considered*
>5.0 Q Not recommended 6

serum potassium monitoring within the first 4 weeks. is not recommended
Continuation should be based on patient characteristics and
serum potassium levels.

‘ Kerendla. ‘ ’ Finerenone SmPC ‘
" finerenone

*Initiation of Kerendia may be considered with additional { Initiation of Kerendia J 10

Starting dose:
10 mg od




Continuation of Treatment & Dose Adjustment

Serum potassium & eGFR have to be re-checked 4

weeks after:
- Initiation of treatment
- Restarting treatment (with 10mg od)

- An increase in dose to 20mg od

Thereafter, serum potassium should
be re-measured periodically & as needed based on

patient characteristics & serum potassium levels

Due to limited data Kerendia should be discontinued

if eGFR <15ml/min/1.73m?

@ ‘ gKerendia' ‘ ‘ Finerenone SmPC
R finerenone

The recommended target dose & maximum recommended dose
of Kerendia is 20 mg od

Current serum Current Kerendia dose
potassium
(mmol/l)
<48 By — 20 29 —» 20
Increase dose to 20 mg od* Maintain 20 mg od
Maintain 10 mg od Maintain 20 mg od
0 —~Q 00—~
555 Withhold treatment. Withhold treatment.
' Consider restarting at Restart at 10 mg od
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



Primary care management: CKD

O
Identification

e CKD coding

* Case finding for unidentified CKD
using eGFR and ACR

* Inequalities

Management %

* Education — Cardiovascular health / lifestyle
/ modifiable risk-factors

* QRISK3

 KFRE

Medical Optimisation @

Blood Pressure Optimization

Lipid lowering therapy [QOF]
Maximum Renin Angiotensinogen
Aldosterone inhibition [Stop-ACEi
study]

Sodium Glucose Transporter-2
inhibitor and finerenone
Optimize LTC

Frailty/EOL

Based on speaker’s own opinion




The problem with QRISKS3

Cardiovascular mortality




ClinRisk e . . . op g
T Welcome to QRISK®3-lifetime cardiovascular risk calculator: https://qrisk.org/lifetime

This calculator is only valid if you do not already have a diagnosis of coronary heart disease (including angina or heart attack) or stroke/transient ischaemic attack.




Population health %

« Code patients with CKD

« Actively look for patients at risk of having CKD
using eGFR and uACR

* Ensure patients with CKD are auscultated for
valve disease

 Have a high index of suspicion for heart failure

Quality improvement ideas in CKD

090

Management M

Ensure patients with CKD esp with
albuminuria are optimised

Optimize CVD risk at an early stage
Optimize secondary prevention

Identify frailty early

Based on speaker’s own opinion



Summary

CKD is an independent factor for CVD 1

It is important to look for CKD in at risk patients 2

Testing for eGFR alone is not enough — failure to test for albuminuria underestimates
prevalence, severity of CKD and risk 3

Coding patients with CKD can reduce admissions and death 4

Address underlying cause, lifestyle factors, optimize treatment: ACEI/ARBS,
SGLT2i, finerenone, LLT and BP control*

1; https://kdigo.org/wp-content/uploads/2022/10/KDIGO-2022-Clinical-Practice-Guideline-for-Diabetes-Management-in-CKD.pdf 2, NICE NG203 4,
National CKD Audit 2017 National Report 3; Chronic kidney disease and risk management: Standards of care in diabetes - 2023



https://kdigo.org/wp-content/uploads/2022/10/KDIGO-2022-Clinical-Practice-Guideline-for-Diabetes-Management-in-CKD.pdf

Thank you for your
attention

Primary Care
Cardiovascular
Society

Driving primary care to deliver

the best in cardiovascular health
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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.
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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




