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Summary and Objectives

* The growth in CKD (d%y the increasing numbers of people with
diabetic kidney disease) sfitutes a major healthcare emergency

e Over the last 10 years there been significant advances in relation

to treatment of chronic kidney

e
* In this presentation | will provide a c%understanding of
* Who is at risk and who to screen ,0

* How to effectively and safely optimise the perserrwith diabetes and CKD

* Familiarise yourselves with resources available to support yourselves and
your patients.
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Chronic Kidney Disease

CKD is defined as abnormalities of
kidney structure or function, present for
a minimum of 3 months, with
implications for health. ¢

Kidney Health Check

’gg)d (eGFR)

Ine ACR
Urine dip haematuria (> 1+)
Blood pressure
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1 -KDIGO-2024-CKD-Guideline.pdf
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‘Public health emergency’:
2023 Kidney Research UK report highlights the increasing burden of CKD

>1 Oo/ of the UK populatior. (7.2 million people) are estimated to have CKD, and this
O nhumber is growing ovzr time

CKD is the tenth biggest kiiier v.orldwide today, projected to be the fifth
leading cause of lost life years by 2240

Total annual UK economic burden of ‘\idr ey disease is £7 billion;
this cost could nearly double over the =2 . 10 years, largely driven
by increasing demand for dialysis*

*This is the unconstrained view, which estimates the number of people who may need dialysis based on how quickly people progress through the stages of kidney disease, and factors in all
potential unmet need.

CKD: chronic kidney disease.

Kidney Research UK. Kidney disease: a UK public health emergency. The health economics of kidney disease to 2033. 2023.

Available at: https://www.kidneyresearchuk.org/wp-content/uploads/2023/06/Economics-of-Kidney-Disease-full-report_accessible.pdf (accessed November 2023).




Around 30,000 adults and children were on dialysis for kidney failure in 2023.

This could grow to as mu@

W, 000

143,000 by 2033.
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Global estimates of diabetes
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Diabetes Atlas, 7th ed. http://www.diabetesatlas.org/resources/2015-atlas.html. Last accessed October 2017.



Changes in Diabetes-Related Complications  me corege teanare
in the United States, 1990-2010
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Management of DKD: 2025
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Management of CKD: 2025
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FOUNDATION

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; BP, blood pressure; CKD, chronic kidney disease;
CV, cardiovascular; SGLT2, sodium-glucose cotransporter-2.



Recognition



Recognition — The Kidney Health Check e« st 3

Reduced eGFR Albuminuria

Creatinine clearance Protein leaks
is reduced through glomerular
‘ basement membranel

eGFR is an important indicator of CV r'sk and progression?
but

eGFR testing alone does not give = /v picture
of a patient’s risk of worsening outcur.e;
such as DKD progression and MACE

. eGFR: estimated glomerular filtration rate; CV: cardiovascular; DKD: diabetic kidney disease; MACE: major adverse cardiovascular events.

Reidy K, et al. J Clin Invest 2014;124:2333-40.

NICE Guideline CG182. Chronic kidney disease in adults: assessment and management. July 2014.
[Accessed July 2020]. www.nice.org.uk/guidance/cg182



Who should be screened? — Reveal the hidden boxes



https://www.nice.org.uk/guidance/ng203/chapter/Recommendations#investigations-for-chronic-kidney-disease

Who should be screened?

Diabetes

Multisystem
diseases

eg arthritis, lupus, HIV, psoriasis,

gout

NWL
KIDNEY

CARE

Cardio Vascular Acute kidney Injury

Hyp~:rter sion :
Disease

4 .

Yearly, or up to 5 yearly if sch ic heart disease, chronic heart
faiiure, peripheral vascular disease or

c@vascular disease Yearly for 3 years

BP well controlled

Structural renal Inide af Family Hx of
tract disease hematunc ~r kidney failure
proteinuria
e =B
e.g. prostate hypertrophy,
renal calculi Eg. Polycystic kidney disease

Recommendations | Chronic kidney disease: assessment and management | Guidance | NICE
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Primacy of Lifestyle Intervention
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Six pillars of lifestyle medicine ¥

care for everyone

NOA
Eat “ Move B
‘; .

Predominantly whole food, plant-based diet emphasising nutrient den@ Regular movement combining cardiovascular exercise,

and appropriate caloric intake. Personalized nutritional plans consider strength training, and flexibility work. Tailored to individual

capability and gradually increased to meet recommended

guidelines.
zZ

Sleep z

Optimising sleep duration and quality through evidence-

cultural preferences and specific metabolic needs.

Avoidance of Harmful Substances ®

Support for reducing or eliminating tobacco, excessive alcohol, and other

substances with negative cardiometabolic effects. based sleep hygiene practices. Addressing sleep

disorders that impact cardiometabolic health.
+ ©®

Connect

Fostering meaningful relationships and community engagement. Group- Techniques to reduce psychological stress including

based interventions and peer support to enhance treatment adherence and mindfulness, meditation, and cognitive behavioral

outcomes. approaches. Focus on building resilience against chronic
stressors.
These pillars work synergistically within the CRM pathway, with interventions tailored based on individual assessment results. Patients are empowered to select ° e o

priority areas for change, supported by appropriate clinical resources and behavior change techniques to build sustainable healthy habits. ‘b M_




How Early is Early?



Chronic Kidney disease — Referral algorithm @ e

Clinical Assessment

Is patient unwell? ]— Yes

no

)

)

no

|

——

1
no

v
eGFR fall of >25% AND /OR >15ml/min

Persistent
haematuria (21+)?

within 12 months

no

)
\. J

5 year risk of Renal Failure

)

no

Clear cause of CKD?

Yes

Referral to nephrology NOT required

—

KFRE >5% at 5 years Yes
Click here to calculate KFRE

No — seek
advice

v

Manage acute illness

—— s this acute kidney injury (AKI)?

Repeat eGFR within 1 week, refer urgently if declining

Urgent Nephrology referral
* Suspected multisystem disease with evidence

Urology referral

Manage CKD in primary care

_ of renal involvement.
Is malignancy excluded? ]  Acute kidney injury (without an obvious cause
I manageable in primary care).

Yes * Newly diagnosed eGFR < 15.
v * Nephrotic syndrome .
* Accelerated hypertension.
O.‘romgy Advice/ referral * Severe hyperkalaemia (>6.5mmol/L).
ADVICE

Email advice for prgifiary care healthcare staff in North West London: ICHC-tr.ckdadvice@nhs.net nephrology
consultant response within urs Monday- Friday
If your query is regarding afpatierf already under nephrology please contact imperial.renalsecretaries@nhs.net

REFERRAL
Minimum information for referis aies gad results of previous creatinine / eGFR measurement, medical history,
drug history, current BP, urine dips if dipstick positive.
Single point of referral ERS (NWL Kidney Care [i I Clinic)

* If transfer to nephrology not required clinifal entry with recommendation on EMIS/SystmOne within 48 hours
* If transfer to nephrology, location of nephrology clinic visible on ERS.

Most patients with CKD 4/5 should be followed in
secondary care

HOWEVER - if RRT not indicated (e.g. frail elderly),
management of advanced CKD in primary care may
be more appropriate

North West London Chronic Kidney Disease version 9 Author: Clinical Reference Group Nephrology review supported by NW London Medicines Optimisation team Approved by: NW London IMOC Approval date: 10th July 2024 Review Date: July 2025 18


mailto:ICHC-tr.ckdadvice@nhs.net
mailto:ICHC-tr.ckdadvice@nhs.net
mailto:ICHC-tr.ckdadvice@nhs.net
mailto:ICHC-tr.ckdadvice@nhs.net
mailto:ICHC-tr.ckdadvice@nhs.net
mailto:ICHC-tr.ckdadvice@nhs.net
mailto:ICHC-tr.ckdadvice@nhs.net
mailto:imperial.renalsecretaries@nhs.net
mailto:imperial.renalsecretaries@nhs.net
mailto:imperial.renalsecretaries@nhs.net
mailto:imperial.renalsecretaries@nhs.net
mailto:imperial.renalsecretaries@nhs.net
https://kidneyfailurerisk.co.uk/

Imperial College Healthcare INHS |

MNHS5 Trust

How Early is Early

Risk of all-cause mortality by eGFR in people
with diabetes

artali? s risk

Risk of CV death (HR)

INncreasing

Average time to follow up: 4.3 years.
American Society of Nephrology, Ninomiya T et al. 2009.2

Fox C et al. Lancet 2012;380:1662-1673



Inflammatory and Cardiovascular Events in CKD:
The Multi-Ethnic Study of Atherosclerosis (MESA)

Combination categories of eGFR
UACR

Ala A1b

(< 10 mg/g) (10—-29 mg/g)

eGFR categories
(mI/min/1.73m?)

Gam@osy [ 3 5

G4 (15-29)

G5 (< 15)
B
Definitions
Modified CKD risk categories eGFR (ml/min/1.73m?)
UACR (mg/g)
Low-risk (1b; light green) eGFR = 60 and UACR 10-29
Moderate-risk (2, yellow) eGFR 260 and UACR 30-299
(eGFR 30-59 and UACR <30) or
High-risk (3, orange) (eGFR 45-59 and UACR 30-299) or
(eGFR 260 and UACR 2300)

eGFR <30 or
(eGFR 30-44 and UACR 30-299) or
(eGFR 30-59 and UACR = 300)

American Journal of Kidney Diseases 2025 86178-191.e1DOI: (10.1053/j.ajkd.2025.03.020)

Copyright © 2025 National Kidney Foundation, Inc._ Terms and Conditions

In this study, the authors used a large
community-based sample from the Multi-
Ethnic Study of Atherosclerosis to evaluate the
likelihood of, and risks associated with,
inflammatory conditions with worsening
kidney function. They studied a novel
diagnostic entity called chronic inflammation—
related disease (ChrIRD) encompassing several
cenditions. Over 19 years of follow-up, they

strated progressively higher risk of

ith worsening kidney function. The

risk !IRD are apparent in individuals with

G‘ectious and noninfectious inflammatory

low levels roteinuria and exceed
cardiovasdcular disease at most stages of kidney
function.
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All Cause Death % Kaplan-MEier MethOd A ChriRD Events : Cumulative Incidence Function Method
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Copyright © 2025 National Kidney Foundation, Inc._ Terms and Conditions
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PromarkerD — a Prognostic CKD Test for 12D

Z S

ACR
< _ 30-300mglg >300 mg/g Blood drawn Biomarkers analyzed P;mﬁiizggxb Results delivered
<3 mg/mmol 330 mg/mmol ~  S30T@emor — — _ _ _ ] .
‘€L Risk” Pro er®Dgorrectly identified 86% of
90
_ = q OVY L low risk p ts who progressed to CKD
5 eo-s0\| Patients atfoury
E 45-59
g 20 100%
é ~
£ 15029 ® ..
g Comparison of Promarker'D and SOC for predicting

incident CKD or eGFR decline 240%

50% 86% 0%

Accuracy Acour:

Promarker'D .
< high vs low
Lui et al evaluated PromarkerD in a study of ~ ~ _ <GPR (imverted) |
. . . ~

949 T2D participants in the ‘green zone’at =0, * VAR b
showing no/low evidence of CKD. The test PromarkorD Standard of Care
accurately predicted 86% Of patients WhO 0 2 4 6 B W0 12 14 16 18 20 22 24 26 28 30 32 34 356 38 40 42 44 46 48
progressed of patients at T=4 years. Standard oo el
diagnostics (eGFR and ACR) failed to identify Peters et al reported an Odds Ratio of
any of those who progressed. 44.3 (95% Cl, 24.0-83.5) for PromarkerD
REFERENCES . B _ o (high vs low) as compared to 2.3 for eGFR
Lui, JKC et al. (2025). Analytical and clinical performance of a novel immunoassay-based test system to predict diabetic kidney
disease. Journal of Applied Laboratory Medicine. and 1 .3 for ACR.

Peters et al., 2025. Next-Generation PromarkerD vs. Standard of Care for Assessing Kidney Function Decline in Type 2 Diabetes.
American Diabetes Association Late-Breaking Poster. June 20-23. Chica go, IL. Diabetes 13 June 2024; 74 (Supplement_1): 1862-LB.
doi.org/10.2337/db25-1862-LB



How Quickly is Quickly?
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London Kidney Network “3in3” Initiative

ey actions within 3 months to

save lives

. ) In adults with albuminuria, without Type 2 diabetes
In adults with Type 2 diabetes and CK (UACR > 22.6mg/mmol and eGFR 45 -
(uACR > 3mg/mmol)

Onl/minute/1.73m2 OR eGFR 20 to 45 irrespective

> ofI ACR

ACTION 1 Maximum @sitv RAS/
e

RAAS bloc O

|
ACTION 2 Initiate SGLT-2 inhibito
according to license

ACTION 3 Initiate further blood
pressure agent to achieve BP target
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Guidelines Emphasise Optimising RAASi Therapy for Patients With CKD

and HF1-3

Chronic Kidney Disea \ B Heart Failure
KDIGO 2024 Clinical Practice Guideline ljor the 2021 ESC Guidelines for the 2022 AHATACCIHFSA
Evaluation and Management of CKD" Diagnosis and TreaFment of Guideline for the
Acute and Chronic HF? Management of HF?
RASI (ACEi or ARB) should be administered using the %W&Ei and MRA are recommended for = In patients with HFrEF, titration of
highest approved dose that is tolerated to achieve the @ nts with HFrEF to reduce the risk = guideline-directed medication dosing,
benefits described because the proven benefits were of g F pitalisation and death (1A)®  including RAASI,¢ to achieve target
achieved in trials using these doses? doses showed to be efficacious in
Sadubitril/valsartan is recommended RCTs is recommended, to reduce
as arepla t for an ACEi in cardiovascular mortality and HF

patients viith HFYEF to reduce the risk | hospitalisations, unless not well
of HF hos tolerated (1A)f

aln the KDIGO 2024 CKD guideline, this is a practice point that are consensus-based statements representing the expert judgement of th ork Group and are not graded. Users should consider the
practice point as expert guidance and use it as they see fit to inform the care of patients;' PRecommendation (1A) in the 2021 ESC guideline: Class | = evidence and/or general agreement that a given
treatment or procedure is beneficial, useful, effective and Level of evidence A = data derived from multiple RCTs or meta-analyses;2°Recommendation (1B) in the 2021 ESC guideline: Class | = evidence
and/or general agreement that a given treatment or procedure is beneficial, useful, effective and Level of evidence B = data derived from a single RCT or large non-randomised studies;?9RAASi therapy
includes ACEi, ARNI, and MRA. ARBs can be used if intolerant to ACEi or ARNI;2 eRAASI therapy includes ACEi, ARB, ARNI, and MRA (spironolactone or eplerenone);? fRecommendation (1A) in the
2022 AHA/ACC/HFSA guideline: Class 1 = Strong (benefit >>> risk) and Level of Evidence A = High-quality evidence from more than 1 RCT; meta-analyses of high-quality RCTs; one or more RCTs
corroborated by high-quality registry studies.?

ACC = American College of Cardiology; ACEi = angiotensin-converting enzyme inhibitor; AHA = American Heart Association; ARB = angiotensin |l receptor blocker; ARNI = angiotensin receptor-neprilysin
inhibitor; CKD = chronic kidney disease; ESC = European Society of Cardiology; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; HFSA = Heart Failure Society of America;

KDIGO = Kidney Disease: Improving Global Outcomes; MRA = mineralocorticoid receptor antagonist; RAASi = renin-angiotensin-aldosterone system inhibitor; RASi = renin-angiotensin system inhibitor;
RCT = randomised controlled trial.

1. KDIGO CKD Work Group. Kidney Int. 2024;105(4S):S117-S314; 2. McDonagh TA et al. Article and supplementary data. Eur Heart J. 2021;42(36):3599-3726; 3. Heidenreich PA et al. J Am Coll Cardiol.
2022;79(17):€263-e421.

© AstraZeneca 2024



Hyperkalaemia Is a Barrier to Maximum RAASIi Dose

\K, Following a hyperkalagmia event in patients who received maximum RAASI dose,
I“" RAASY dawn-titration or discontinuation occurred?

O
380) Py | a7%
Ox

of the time in of the time in
mild hyperkalemia modeRkate-tg=gevere hyperkalemia
(K* 5.1-5.4 mmol/L; 23,556 events) (K* = I/L; 11,608 events)

A retrospective study of US Hﬁ"a database from 2007 to 2012

Note: Study of electronic health records (N >200,000) of patients with various comorbidities (including cardiorenal ones) who were =5 years of age with 21 outpatient

RAAS:I prescription, and 22 serum K* readings.
aAn event-level analysis was done to examine RAASI dose changes following hyperkalaemia events in patients on maximum RAASi dose where maximum = labelled
dose; down-titration = submaximum dose of any RAASI lower than the labelled dose; discontinued = absence of RAASI prescriptions for a period of >390 days

subsequent to prior prescription. RAASI included ACEi, ARB, direct renin inhibitor, and select MRA.

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor blocker; K*, potassium; MRA, mineralocorticoid receptor antagonist; RAASI, renin-
UK* CARDIORENAL angiotensin-aldosterone system inhibitor; US, United States.
PROTECTION FORUM Epstein M, et al. Am J Manag Care. 2015;21(Suppl 11):S212-S220.

DOP xx.xx.xx disclaimer info




RAASIi Down-titration and Discontinuation Was Associated With
Increased Risk of Morbidity in Cardiorenal Patients

Risk of the composite outcome of progression to ESKD? and HF -related hospitalisations®
Change in RAASI following a hypegkalaemia event (US data)

30 T
Discontinued
Down-titrated RAASI dose by at lea
25 T Maintained the same dose or up-titrated

N
o
|

55%

increased relative increased relative

) risk with RAASI risk with RAASI
discontinuation ———= down-titration

51%

15 7

10

Kaplan-Meier % risk (95% CI)

compared to the risk with RAASI maintenance®

1
0 90 182 A
Patients still at risk

at follow-up day Follow-up Time (days)

Discontinued 3223 2805 2044
Down-titrated 650 557 391
Maintained 5922 5280 3800

Adapted from Kanda E, et al. BMC Nephrol. 2023.
Note: An observational study that utilised the US claims and EHR data from July 2019 and September 2021 in 15,488 adult patients with CKD Stage 3 or 4 and/or HF who experienced an index
hyperkalaemia event (ICD-10 or ICD-9 diagnosis codes) and had 21 filled RAASI prescription within 6 months before the index hyperkalaemia event. RAASI included ACEi, ARB, ARNI, and MRA.
alnitiation of haemodialysis or a diagnosis of ESKD or CKD Stage 5 in any position recorded in hospital, emergency, or outpatient setting; "Hospitalisations with HF or emergency visits for HF;
¢p<0.001 for each comparison. Adjusted for age, sex, history of hyperkalaemia, diabetes, HF, CKD including stage, and baseline use of ACEi, ARB, ARNI, and MRA.
ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin |l receptor blocker; ARNI, angiotensin receptor—neprilysin inhibitor; CI, confidence interval; CKD, chronic kidney disease;

UK* CARDIORENAL EHR, electronic health record; ESKD, end-stage kidney disease; HF, heart failure; ICD, International Classification of Diseases 9t or 10t revisions; MRA, mineralocorticoid receptor antagonist;

RAASI, renin-angiotensin-aldosterone system inhibitor; US, United States.
PROTECTION FORUM Kanda E, et al. BMC Nephrol. 2023;24(1):18.

Veeva ID XXXXX DOP xx.xx.xx disclaimer info



The 2024 KDIGO CKD Guideline Provides A Stepwise Approach To Hyperkalaemia
Management and States Reducing RAASi Only After Other Measures Have Failed’

Algorithm for monitoring potassium and eGFR after ACEi/ARB initiation Actions to hyperkalemia® management in CKD

Initiate ACEi or ARB .
* Review non-RAASI medications (e.g. NSAIDs, trimethoprim)

_ Monitor serum creatinine and ! .* - Assess dietary potassium intake (dietary referral) and
(within 2-4 weeks after starting or chang 'ng dc .e) consider appropriate moderation of dietary potassium intake

v

1st line: Address correctable factors

v

Normokalemia Hyperkalemia 230% eGFR

* Review for ca‘& AKI

2" line: Medications

» Appropriate use of diuretics
* Optimise serum bicarbonate levels

<30% decrease in

eGFR Review concurrent drugs - * Licensed potassium exchange agents®
Moderate dietary K* intake [ gorrect vl de_;:le y
l Consider- eas_se§s concomita
medications

- Diuretics

Increase dose of . : . (eg, diuretics, NSAIDs)
ACEi or ARB or . ﬁ?cglilrj]?el:lsc;arbonate « Consider renal artery 3rd line: Last resort

continue on maximally stenosis
tolerated dose

. Reduce dose or discontinue RASI/MRA (discontinuation is
associated with increased cardiovascular events. Review and
pestart RAASI or MRA at a later date if patient condition
allows)

Reduce dose or stop ACEi or ARB if mitigation
strategies ineffective

Note: RASI includes ACEi or ARB. 2Such as SZC and patiromer; °PK* >5.5 mmol/L; °SZC, patiromer, and sodium/calcium polystyrene sulfonates.

ACEi, angiotensin-converting enzyme inhibitor; AKI, acute kidney injury; ARB, angiotensin Il receptor blocker; CKD, chronic kidney disease; eGFR, estimated
glomerular filtration rate; K*, potassium; KDIGO, Kidney Disease: Improving Global Outcomes; MRA, mineralocorticoid receptor antagonist; NSAIDs, nonsteroidal anti-
UK* CARDIORENAL inflammatory drugs; RAASI, renin-angiotensin-aldosterone system inhibitor; RASI, renin-angiotensin system inhibitor; SZC, sodium zirconium cyclosilicate.

PROTECTION FORUM KDIGO CKD Work Group. Kidney Int. 2024;105(Suppl 4S):S117-S314.
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UK Hyperkalaemia Steering Group:

Overcoming hyg% laemia as a barrier
to RAASI therapy o@ﬂisation in
individuals with Cardior@al disease

GB-70272 September 2025 ' : l

This Steering group work was initiated and funded by AstraZeneca

AstraZeneca



Eleven practicing cardiorenal experts from across the UK

Name RoIeO
Andrew Frankel Nephrologison

Stephen Wheatcroft Cardiologist, Leedw

Barbara Byrne Heart failure speciali ondon

Darren Green Nephrologist, Manchest }

Kate Bramham Nephrologist, London

Mandie Welch Heart failure specialist nurse, Sout§ Wa

Ruby Chumber Renal pharmacist, Advanced practition ﬂam
Sarah Davies GP, Cardiff F
Simon G Williams Cardiologist, Manchester

Ahmet Fuat GP, Co Durham

William Priestman GP, Leicester



Focus: Overcoming hyperkalaemia as a barrier to RAASi therapy

optimisation in individuals with cardiorenal disease

Four key areas of suboptimal an e
practice identified:

Questions to ask your healthcare professional:
Cardiorenal disease, RAASi* therapy and hyperkalaemia

It aims to encourage and assist you to ASK
QUESTIONS of your treating healthcare professionals
(HCPs), to ensure that you understand your health
issues and how they can be best managed.
Understanding your health issues and treatment can
help you to look after yourself and get involved in
discussions about your care.

RAASI optimisation

Tips for getting the information you need

Definition and management of acute
hyperkalaemia

Bafora your appaintmant - During your appointment - After your appaintmant -
PLAN ACT REFLECT

v v b your
or understand from the praparsd some qlnmuwuk quastions wars answered - raad
50 that they liow some Through any notes Mmace or
what o sk e R
oy ginctond atyou uestions - this is your

your understanding and + Consider whathar

Secondary to primary care communications cmm— S

" You'may b carsd for
 Thesa heatthcara professionals al pi

Patient education

GPs, Spaciaiist Consultants, Specialist nursas, Pharmacists, Disticians and mars
iffarant rola in your care and will ba best placed to answar different questions

During any appointment witl

# You may meet your HCPs In W G surgery, hospital elinics, community elirics, accident and emergency, haspital wards, In
both planned and emergency clrcumstances

It IMPOTarT to a3k quesBon I ALL ApROINETNLS 50 that youU UNATSLANG WAAT 15 NapPRRINg and why

Long-term monitoring advice sheet for individuals with
cardiorenal disease on RAASi* therapy with hyperkalaemia

Two key aims:

‘The optimisation of RAASI therapies The prevention and management
for cardiorenal protection of hyperkalaemia

All individuals with cardiorenal disease require regular monitoring

# Coninue: COUMISALIN of €416 Detection Of Drogress of (Sease or Co-MOrTidIties " DYSCUSSion of ny néw ABances n care’
Monitoring MUST include Frequency of

¥ hmcareew, 0. Dooapssaure, s, ik FTuency of monaneg i et b e urcenng
Toais, sympeon: cardiorensl condition and its stage/seversy, as well a5

, assess
doses, adnerence, sioe elTects  For A D Co- OIS . DN ey
Blood monitofing, £.9. potassium 2nd renal funcica e T L

‘ ot m!m(ﬁm

« Other refevant Investigations. €.0 ECG, echo. LI )
Two specific concerns MUST be addressed at each review
RAASI therapy optimisation: Hyperkalaemia prevention and management:

 Is RAAS| therapy optamised for cardworenal protection? kd \lhmhl-nuhlgpummv

7 IFhal, why 607 1 there & requierent to futher Opmise” prevented and manages

 See Potassium lowering strategies and
- vali
fal dmmlqummhvwmsu

rategies and therapies IIM .
% in the context of
ci requiring additional

 Medication changes - in panicular medications that afect [
‘therapies, RALSI therapies.

v panticular 10 affeCt renal funCion of Cause SCute Kidney injury (AKI), £.9
sepsis, iypovolaemia
« Change in the underlying conditionts)

Guidelines for the monitoring of individuals with HF**

v cur at least 6.
¥ Monitoring requirements increase if the condaion is nat stable, e g. from days to weeks

Guidelines for the monitoring of individuals with CKD

MGG SO OEEE TN 144 LS DSt ySa, LS 10 e JarIng e of CRD, e o i of G o Icres
albanin crearinine ratio (AR, plus co-morbidit

The steering group created a range of practical resources for use in clinical practice



Practical guide to RAASI therapy optimisation in individuals wi

cardiorenal disease

Scan to access
this material

and other

useful resources.

Practical guide to RAASi* optimisation in individuals
with cardiorenal disease

Two key aims:

The prevention and management
of hyperkalaemia

srenal disease to provide cardiorenal protection

« International evidence-based guidelines, for
treatment with RAAS| therapy at target or ma

+ In individuals with CKD, RAASI therapies ha

v disease (CKD) and heart ure (HF), recommend

0 achieve the best clinical outcomes'—

blood pressure and proteinuria, slow the decline
stage kidney disease, cardiovascular (CV)

bidity and mortality®

RAASI therapy optimisation and hyper

+ RAASI therapy, in addition to underlying cardiorenal disease, confers,
urinary potassium excretion™

+« Hyperkalaemia is a predictable, recurrent and manageable risk in individuals on
pre-emptive, proactive and long-term approach

« Hyperkalaemia is often managed via the down-titration or discontinuation of RAASI

+ Down-titration or discontinuation of RAASI therapy is associated with increased mor|
with cardiorenal disease 2

« There are i

reased risk of hyperkalaemia due to reduced

- requiring a

lowering jies and ies available which can
optimisation of RAASI therapy. See ‘P i lowering i nd i
i i —based for both CKD and HF, emphasise the importance of

hyperkalaemia to facilitate RAASI therapy the use of
strategies and therapies, before RAASI therapy down-titration or discontinuation, where clini

How to optimise RAASi therapy in practice

duals prior to starting RAASI therapy

thorough assessment:

+ Blood pressure

« Fluid status

+ Renal function including serum potassium
(CAUTION in starting ACEi/ARB and do not start MRA
if potassium =5.0mmaol/[** - consider 'Potassium
lowering therapies and strategies' to reduce
potassium - seek specialist advice if needed)

+ Concurrent medications

+ Review of risk factors for hyperkalaemia:

Serum potassium

Potassium elevating drugs**

Diet

Poor glycaemic control

Constipation

coooo

Monitoring after optimisation

Once RAASI therapy dose is established, monitor as per ‘Long-term
itori indivi i disease

advice sheet for
©on RAASi therapy with hyperkalaemia®

with c;

All individuals must be monitored followin

and each ttration of RAASI therapy dose:

+ Clinical status

+ Renal function:

0o For ACEi/ARB measure 1-2 weeks after initiation and

every dose titration**
For MRA measure 1 week after initiation and every
dose titration, then monthly for 3 months, then
3-monthly for first year and 4-monthly thereafter:*
For individuals initiating or titrating
haemodynamically active therapies, e.g. RAASI,
some eGFR reduction can be expected.? If serum
creatinine rises by »>30%, or eGFR falls >25%, this
exceeds expected variability and warrants further
assessment?

+ Serum potassium - If hyperkalaemia occurs please see
‘Practical guide to the definition and management of
acute hyperkalaemia in individuals with cardiorenal
disease on RAASI therapy’

=]

=]

*Renin Angiotensin Aldosterone System inhibitor therapy (ACE inhibitors, angiotensin Il receptor blackers, angiotensin receptor/neprilysin inhibitor, mineralocorticoid

receptor antagonists)

The 2 key treatment aims —
RAASI therapy optimisation and
prevention/management of
hyperkalaemia - are highlighted
throughout the resources

It is essential for primary and
secondary care colleagues to
understand the importance and
practicalities of RAASI therapy
optimisation - and to pre-empt
hyperkalaemia as a barrier



SGLT2is are Primary Care drugs mperial College Healipcre LSS
The Statin of the 215t Century?
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Renal Outcomes Trials — p

rimary cardiorenal outcomes

--------------------------- Sttt : EMPA-KIDNEY (CKD) :
+ CREDENCE (DKD only) : DAPA-CKD (CKD) . * eGFR 245 to <75 mUmin/1.73 m? :
: eGFR 230 to <90 mL/min/1.73 mf" * eGFR 225 to <75 mL/min/1.73 m® * ' 2{;’ UACR 2200 mg/g :
" an R m ' ' and UACR 2200 mg/g . ' .
AadUACzEEHJgf:;"" Sassionittitam il SR EﬂGFR:.":‘ﬂtn-:tiBmUmlnH?ﬂm’: Placebo
_ _ 20 Hazard ratio, 0,61 (95% CI, 0.51- G?I‘] Eimict-v il A :
1009 309 iaard ratio, 0.70 (95% C, 0.59-0.82) P-0 001 ,—J 100 204
g %1 25 p-0.00001 § 90
z 807 204 Placebo__~ & 804
g 709 154 g 2 70-
b 5 = 10 ;
- e o4 = 2 god
a ot E i E"paglnﬂu}'ln
= 304 5] Canagliflozin E 2 5 / -
£ 40 ¥ &
2 33 T L & B % b 3 N =
2 - s & 4
£ 20l E 3 30 0 05 10 15 20 25§ Placebo
" .
LT - g 204 Hazard ratio, 0.72 (95% CI, 0.64-0.82) —
0 T T T 101 Pe0.00l _-E-m;:mp_hrr.-zm
li] [ 12 18 24 30 6 42 04 — T T T 1
. - 0 0.5 1.0 15 2.0 2.5
Months since Randomization
N Risk Years of Follow-up
o. at Ris :
. No. at Risk Mo. at Risk
Placeb 2199 2178 2132 2047 1725 1129 621 170 . .
c;;: |Tﬂ-:|z-r 202 2181 5145 2081 1786 1211 e46 196 Phcebo 2152 1993 1936 1838 1791 leGg 1332 g7+ 270 Placebao 3305 3250 3129 1243 1456 592
E o 5 BeE Dapagliflozin 2152 2001 1955 1892 184] 17 1288 Empagliflezin 3304 1252 3163 2275 1538 624

The primary outcomes for all above studies were compaosite renal outcomes.

CREDENCE: ESKD, CV or renal death, doubling serum creatinine* HR 0.70 (95° { 4& to 0.82) ARR: 16 fewer events per 1000 patient-years
DAPA-CKD: ESKD, CV or renal death, GFR decline =50% HR 0.61 (95% Tl 0%9%t¢ 0.72) ARR: 29 fewer events per 1000 patient-years
ESKD, CV or renal death, GFR decline =40% HR 0.72 (95% CI, 0.64 ) ARR: 21 fewer events per 1000 patient-years

Studies have different populations, designs and endpoints so should not be directly compared.

| EMPA-KIDNEY:
| Refer to source data for all ARRs and other detail.!-*

ARR: absolute risk reduction
HR: hazard ratio

1. Perkovic Et al.

HPrrln;tnn etal2

* doubling serum creatinine is approximately equivalent to a GFR decline of 57% May 2023 | PP-IN-UK-0132



SGLT2 inhibitor Primary Renal Trials

inuria category, description, range

_ A1 A2 A3
Prognosis of CKD by _
eGFR and albuminuria Normal to mildl erately increased Severely

category increased increased
<3 mg/mmol @glmmol >30 mg/mmol
> G1 >90
= EMPA-KIDNEY (N=6609)'
5 <~ G2 60—89
= «E> DAPA-CKD (N=4304)2 |
qm; ™~ G3a 45-59
te CREDENCE (N=4401)° I
o £ G3b 30-44
23
8 = Low risk*
— G4 15-29
E Moderately increased risk
g G5 <15 High risk
Adapted from KDIGO. Kidney Int. 2024;105(Suppl 4S):S117-314.4 Very high risk

*If no other markers of kidney disease, no CKD.* Unit conversions are approximate.
CKD: chronic kidney disease; eGFR: estimated glomerular filtration rate; G: grade; SGLT2i: sodium-glucose co-transporter-2 inhibitor.
1. The EMPA-KIDNEY Collaborative Group. N Engl J Med. 2023;388:117-127; 2. Heerspink HJL et al. N Engl J Med. 2020;383:1436—1446; 3. Perkovic V et al. N Engl J Med. 2019;380:2295-2306; 4. KDIGO CKD Work Group.

Kidney Int. 2024;105(4S):S117-314.



What are the key considerations when prescribing SGLT2is?

Indication Educute the patient and inform primary care’

xx<< o
111

S ——

When used in cumr..ation with an SU or with insulin in T2D patients with
f\ ’\ Hypoglycaemia HbA1c <568 mmol:mol AND eGFR >45 mL/min/1.73m?," UKKA
recommend reducing the SU or insulin dose by 50% or 20%, respectively?

-4

Exercise caution in patients in w2m a drop in blood pressure
Volume could pose a risk, such as patients with known CVD, patients on
depletion anti-hypertensive therapy with a history of hypotension or patients
aged 75 years and older’

Please consult the Summary of Product Characteristics for further details regarding adverse events, monitoring requirements, contraindications and interactions prior to initiating empaglifiozin.

CVD: cardiovascular disease; eGFR: estimated glomerular filtration rate; SU: sulphonylurea; T2D: type 2 diabetes; UKKA: UK Kidney Association.
1. Jardiance® (empagliflozin) Summary of Product Characteristics; 2. Roddick AJ et al. BMC Nephrol. 2023;24:310.




What are the key considerations when prescribing SGLT2is?

Urinary Higblight the need to maintain good personal hygiene
CEA tract/genital « ten porary interruption of empagliflozin should be considered in patients
L4 infection witr complicated urinary tract infections

. I —
Rare (21/10 £uN to <1/1000), but serious and potentially life-threatening;
advise patien s tc ceek medical attention if they experience a

Fournier’s combination of pai:(, wenderness, erythema or swelling in the

gangrene genital or perineal are4, ‘with fever or malaise
« If Fournier's gangrei‘e is <''spected, empagliflozin should be discontinued

and prompt treatment s 1oul | he instituted
<

®

[ ) Counsel patients on sick-day gu.aance and ketoacidosis (including

T : 1 lycaemic)
Ketoacidosis Y9
* |n patients where ketoacidosis is suspected or diagnosed, treatment with
empagliflozin should be discontinued immediately

Please consult the Summary of Product Characteristics for further details regarding adverse events, monitoring requirements, contraindications and interactions prior to initiating empaglifiozin.
Jardiance® (empagliflozin) Summary of Product Characteristics.




Characteristics of finerenone & peis Colege Heatrcre 1713
currently available MRAs?

Characteristict Spironolactone Finerenone

Mineralocorticoid Steroidal Non-steroidal

receptor class

Finerenone is highly selective for
the mineralocorticoid receptor,

High Low High with no relevant affinity for the
.' 'l glucocorticoid , androgen,
estrogen or progesterone
Selectivity Medium High receptors?
Metabolites Multiple active metabolites No active metabolites ctive metabolites

Half-life Long Medium to short . 9 Shm& - 'n\
Tissue distribution Concentrated ' Concentrated r Balanced r
in rodents in the kidney H in the kidney r - .

[ ]

Finerenone has not been compared to currently available MRAs in phase 3 clinical trials
The clinical consequences of differences between the characteristics described is therefore unknown

1. Kolkhof P et al. Handb Exp Pharmacol 2017; 243: 271-305. 2. Frampton JE. Drugs 2021; 81(15): 1787-94.



Imperial College Healthcare INHS |

FIDELIO - Primary Renal Composite Endpoint

Kidney failure*, sustained 240% decrease in eGFR from baseline over a period of at least 4 weeks,
or death from renal causes®

100 40—+ i 9
I;I_a(z)a{;glrat o, 0.82 (95% CI, 0.73— 93 After 3 years:
90+ 30 — Placebo ARR 3.4% (95% Cl, 0.62-6.2)
< 304 O NNT =29 (95% CI 16-166)
S 709 20- -
§ 60— Iinerenone
£ 50 107
v 40 Placebo 600/2841 (21.1%)*
E 0_ I I | I I } | |
S 30 0O 6 12 18 24 30 ¥36 42 438
S 20-

Finerenone 504/2833 (17.8%)*
10+

+ .
0 6 12 18 24 30 5 48 Median follow up 2.6 years
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 &3

*ESKD or an eGFR <15 ml/min/1.73 mZ2; #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;

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
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Finerenone Initiation Criteria (NICE 2024)

* Adult patient O
* Type 2 DM O

* GFR 25 to 60 ¢

* Treated with an appropriate dosQ%CEi/AgZRB and SGLT2i or intolerant
to one of these

* Persistent Albuminuria (ACR >3) OIO

e K<5 )



There is more coming down the line!
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FLOW trial design

Adults with CKD and T2D

Randomisation 1:1%*

1.0 mg semaglutide s.c. OW +
Age >18 yearsT T2D and CKD standard-of-care
HbA,, <10% (<86 mmol/mol)

eGFR >50 to <75 mL/min/1.73 m? and

1.0 mg placebo s.c. OW +
T2D and CKD standard-of-care

UACR >300 to <5,000 mg/g | | | | | |
OR W-3 0 W4 W8 EOT
eGFR >25 to <50 mL/min/1.73 m? and o " ........................................................................................... b
UACR >100 to <5,000 mg/g (Up to 3 ook Treatment period t wocksy
On background RAAS blockade
< Event-driven trial with >

efpected duration of approximately 5 years

Trial information A
* Randomised, double-blind, parallel-group, multinational phase 3b trial
« Eligibility criteria designed to select broad population with CKD and T2D and at risk for pro n of CKD

Number of participants with eGFR >60 mL/min/1.73 m? at randomisation was capped at 20% to ensure predominance of participants with
moderate-to-severe CKD

Adapted from Figure 2.

7220 years in Japan; *Stratified by sodium-glucose cotransporter-2 inhibitor use (yes/no).

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; EOT, end of treatment; N, number of participants; OW, once-weekly; RAAS, renin-angiotensin-aldosterone system, s.c., subcutaneous;
UACR, urine albumin-to-creatinine ratio; W, week.

Rossing P et al. Nephrol Dial Transplant. 2023, https.//doi.org/10.1093/ndt/gfad009



https://doi.org/10.1093/ndt/gfad009

Effects of Semaglutide on Chronic Kidney Disease
in Patients with Type 2 Diabetes

Vlado Perkovi et al Published May 24, 2024
DOI: 10.1056/NEJMo0a2403347

A First Major Kidney Dis
100+
90—
2  s0-
©
.% 70
= Semaglutide
% 60—
a
% 50—
oy} 1 1 1 I
8p 404 30 36 42 48
= S0
S
K 20
10—
0 T T 1
0 6 12 48
Months since Randomizatio%
No. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 660 354
Semaglutide 1767 1738 1693 1640 1572 1489 1131 742 392

Imperial College Healthcare INHS |

MNHS5 Trust
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NHS

Imperial College Healthcare
NHS Trust

Summary and Objectives

* The growth in CKD (d%y the increasing numbers of people with
diabetic kidney disease) sfitutes a major healthcare emergency

e Over the last 10 years there been significant advances in relation

to treatment of chronic kidney

e
* In this presentation | will provide a c%understanding of
* Who is at risk and who to screen ,0

* How to effectively and safely optimise the perserrwith diabetes and CKD

* Familiarise yourselves with resources available to support yourselves and
your patients.
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