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CKD as a risk factor for CVD

The importance of ACR testing [Prev/Sev/Risk]

How to improve outcomes
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What is Chronic Kidney Disease?

“The presence of kidney damage, 
mainly albuminuria 

and/or 

decreased kidney function (estimated 
glomerular filtration rate [eGFR] <60 
mL/min/1.73 m2) for at least 3 months”

Provenzano, M.,et al. Frontiers in Cell and Developmental Biology 
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Albuminuria [ACR]
Increased kidney damage
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Requires both blood testing [eGFR] and urine 
testing [ACR] to investigate patients for CKD

Diagnosing and Classifying CKD [NICE, CKD 2021]:

Low risk

Medium risk

High risk

Very high risk

Key:               

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; UACR, urine albumin-creatinine ratio
Adapted from: KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney International. 2013;3(1):136–150.
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NICE NG203, CKD

1.1.21: Offer testing for CKD using eGFR and ACR 
to adults with any of the following risk factors:

• diabetes 

• hypertension

• previous episode of acute kidney injury

• cardiovascular disease 

• structural renal tract disease inc. stones, prostate disease

• gout

• multisystem diseases – e.g. SLE

• family history of end-stage renal disease 

(GFR category G5) or hereditary kidney disease 

Who should be tested for CKD?

Acr, albuminuria; CKD, chronic kidney disease; GFR, glomerular filtration rate; SLE, Systemic lupus erythematosus
NICE NG203. Chronic kidney disease: assessment and management. Available at: https://www.nice.org.uk/guidance/ng203/chapter/Recommendations. Accessed April 2023. 
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CKD, chronic kidney disease; DM, diabetes mellitus; HF, heart failure.
Vijay K et al. Cardiorenal Med 2022;12:1–12. 
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CKD Epidemic1-4:

• Global prevalence of CKD has risen by 87% between 1990–2016

• Estimated further increase of 17% in prevalence of CKD by 2030

• 3rd fastest growing cause of death

• 5th ranked cause of death by 2040

• UK: 2020 (3.63 million) 2030 (4.38 million) (Xie et al., 2018)

• 34% of CKD cases are undiagnosed 

• Higher rates of CKD in under-served communities

• South Asians with diabetes 10x more likely to get kidney failure 

than Caucasians with diabetes 

Growth of prevalent adult renal replacement 
therapy patients in the UK between 2009 and 

20192

CKD, chronic kidney disease.
1. Xie Y et al. Kidney Int. 2018 Sep;94(3):567–581; 2. The Renal Association. UK Renal Registry 23rd Annual Report. https://ukkidney.org/sites/renal.org/files/23rd_UKRR_ANNUAL_REPORT.pdf. Accessed December 2022; 3. Ke C et al. BMC Nephrol 2022;23:17 doi: 
10.1186/s12882-021-02597-3; 4. London School of Hygiene & Tropical Medicine. National CKD Audit. 2017 National Chronic Kidney Disease Audit (NCKDA) | LSHTM. Accessed April 2023.
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End Stage Kidney 
Disease has worse 
survival rates than 
colorectal, prostate 
and breast cancer

Naylor KL et al Am J Kidney Dis 2019;73:765–776. doi: 10.1053/j.ajkd.2018.12.011.
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• 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 in people of the same age and sex without 
CKD. The cost to the NHS of health care related to these strokes and 
MIs 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. 

Health Economics of CKD:

CKD, chronic kidney disease.
NHS England. Chronic kidney disease in England: the human and financial cost. 2012 https://www.england.nhs.uk/improvement-hub/publication/chronic-kidney-disease-in-england-the-human-and-financial-cost/. Accessed April 2023.
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The association of CKD with Cardiovascular Disease
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1.2 million people with CKD are 
undiagnosed
[=undiagnosed + uncoded]. 

Effective coding and management of CKD 
can reduce emergency admission to 
hospital.

Primary care is responsible for a number of 
key interventions in early-stage CKD. 

Many of those with CKD have poor blood 
pressure control and poor proteinuria 
control

CKD, chronic kidney disease.
NICE. NICEimpact cardiovascular disease prevention. 2018 https://www.nice.org.uk/media/default/about/what-we-do/into-practice/measuring-uptake/nice-impact-cardiovascular-disease-prevention.pdf. Accessed April 2023.
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For every 100 patients with moderate to severe CKD:

events of acute 
kidney injury per year

6 unplanned hospital 
admissions per year

38
cardiovascular 
events per year

7

deaths per year

7

admissions to the 
Intensive Care Unit 

per year

2 ICU

CKD, chronic kidney disease.
National CKDAudit A4 poster. December 2017. https://www.lshtm.ac.uk/media/10136 Accessed April 2023.
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CKD is an under-recognised risk factor for CVD

Hypertension

Dyslipidaemia

Diabetes

Obesity

Smoking

Core20plus5  

Inherited conditions

SMI

Inflammatory 
conditions

Obesity

CKD, chronic kidney disease; SMI, severe mental illness.
1. NICE CKS 2020 CVD risk assessment and management: What are the risk factors? Risk factors for CVD | Background information | CVD risk assessment and management | CKS | NICE. Accessed April 2023; 2. NHS England. Core20PLUS5 
(adults) – an approach to reducing healthcare inequalities NHS England » Core20PLUS5 (adults) – an approach to reducing healthcare inequalities. April 2023.
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Kidney vasculature is a lens into the body’s cardiovascular health:1-4

• Approximately 10 km of capillaries in both kidneys

• 180L plasma filtered by kidneys in 24 hours

• 20-25% cardiac output

• CKD is a cardiovascular risk state1

• Patients with CKD are 20x more likely to die from 
CVD than renal failure

CKD must be considered one of the strongest 
risk factors for the development of CVD2

1. Healthcare Quality Improvement Partnership. CVDPREVENT first annual audit report 2021 https://s3.eu-west-2.amazonaws.com/nhsbn-static/CVDPREVENT/2021/CVDPREVENT_First%20Annual%20Audit%20ReportFINAL.pdf. Accessed April 2023; 2. 
Tonelli M, et al. Chronic kidney disease and mortality risk: a systematic review. J Am Soc Nephrol. 2006;17:2034–2047; 3. McCullough PA and Ronco C (eds.). Textbook of Cardiorenal Medicine. 1st edition. Springer, Cham; 2020; 4. NICE. CVD prevention: 
chronic kidney disease detection and management. How NICE resources can support local priorities. CVD prevention: chronic kidney disease detection and management (nice.org.uk). Accessed April 2023
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CKD and diabetes: a deadly combination

CHF* AMI* CVA/TIA* PVD* ASVD* DEATH
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AMI, acute myocardial infarction; ASVD, atherosclerotic vascular disease; CHF, chronic heart failure; CKD, chronic kidney disease; CVA, cerebrovascular accident; PVD, peripheral vascular disease; TIA, 
transient ischaemic attack. Adapted from Foley RN, et.al. Am Soc Nephrol 2005;16:489–495.
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Cardiorenal syndromes

Cardiorenal Med 2013;3:63–70
Clementi et al.: Cardiorenal Syndrome Type 4: A Review

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

fibrosis
• AF
• CAD
• Stroke
• Sudden cardiac death – fatal arrhythmias [2/3 

advanced CKD -59X popn adjusted risk]
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Why does CKD cause cardiovascular complications?

CKD increases CVD for the following reasons:

● Traditional CAD risk factors also damage the kidney e.g. smoking, 
dyslipidaemia, HTN, diabetes etc

● Activation of Renin – Aldosterone System

● Arterial stiffening 

● Instability of atherosclerotic plaque in uraemia

● Renal anaemia

● Cardiac remodelling inc. LVH (30-80%) and fibrosis

● Marked accelerated vascular (45x) and valve calcification esp. 
aortic (40% CKD3, almost all CKD5)

● Chronic inflammation – endothelial dysfunction and NO 
production.

Circulation. 2021;143:1157–1172
CAD,  coronary artery disease; HTN, hypertension; LVH, left ventricular hypertrophy; NO, nitric oxide.
Jankowski J et al. Circulation. 2021;143:1157–1172.
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What is Chronic Kidney Disease?

“The presence of kidney damage, 
mainly albuminuria 

and/or 

decreased kidney function (estimated 
glomerular filtration rate [eGFR] <60 
mL/min/1.73 m2) for at least 3 months”

Provenzano, M.,et al. Frontiers in Cell and Developmental Biology 

Duplicate slid?
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Albuminuria [ACR]
Increased kidney damage
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What happens if we don’t check the urine for albuminuria?1,2

Underdiagnosis 

Under-estimation of severity

Under-estimation of risk

Low risk Medium risk High risk Very high riskKey               

ACR, albumin-to-creatinine ratio; CKD, chronic kidney disease; CVD, cardiovascular disease.
1. Adapted from NICE Guidelines NG203 2021 https://www.nice.org.uk/guidance/ng203. Accessed December 2022; 2. Adapted from KDIGO 2022 
Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease. Kidney International Supplements 2022;102(5S):S1-S127.
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Albuminuria is an early marker of cardiovascular disease

Versari D et al. Diabetes Care 2009;32:S314-S321.

PCCS WALES CONFERENCE



Adjusted Hazard Ratio for cohort with eGFR stage 3, by ACR level

Low

Cardiovascular mortality

Med High

All-cause mortality End stage renal disease

Low Med High Low Med High

1.2

1.8

2.7

1.3

2.0

4.1

4.0
7.4

67

Albuminuria is a strong independent risk predictor for End-Stage Renal 
Disease (ESRD), CVD and death

*Low=ACR <3 mg/mmol, Med=ACR 3–30 mg/mmol; High=ACR >30 mg/mmol.
ACR, albumin-to-creatinine ratio; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate.
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.

PCCS WALES CONFERENCE



Risk is intensified with microalbuminuria
Microalbuminuria with eGFR 
>75 mls/min/1.73m2 is 
associated with higher risk of 
cardiovascular death than CKD 
Stage 4 without albuminuria

eGFR, estimated glomerular filtration rate; IRR, incidence rate ratio; UACR, urine albumin-creatinine ratio.
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Risk of leg amputation in Diabetic Kidney Disease

Amputation risk is 
significantly higher with 
declining eGFR, and rising 
albuminuria.

ACR, albumin-to-creatinine ratio; eGFR, estimated glomerular filtration rate.
Matsushita K, et al. Lancet Diabetes Endocrinol. 2017;5:718–728.
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Albuminuria (g/g)
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Albuminuria reduction (%)
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Cardiovascular events are more common with albuminuria 
and less likely to occur if albuminuria is reduced 

*1513 patients with diabetic nephropathy treated with losartan vs placebo 
De Zeeuw D, et al. Circulation 2004;110:921–927. (Posthoc analysis of RENAAL trial)

PCCS WALES CONFERENCE



CKD is a strong predictor of adverse
cardiovascular outcomes

CKD is a greater risk factor for CVD than 
diabetes

Testing for eGFR alone is not enough –
albuminuria is strong independent predictor of 
CVD and renal failure
Failure to test for albuminuria underestimates 
prevalence, severity of CKD and risk

1

2

3

4
Summary

5 Treatment of albuminuria significantly improves 
outcomes 

Coding patients with CKD can reduce 
admissions and death

It is important to look for CKD in at risk 
patients [NICE]

6

7
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Why is ACR testing adherence so poor?
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National uptake of ACR testing compared with 
other care processes for people with diabetes.

HbA1c

Blood 
pressure

Cholesterol

Serum 
creatinine

Urine 
albumin

Foot 
surveillance

BMI

Smoking

All

Type 1 diabetes Type 2 diabetes 

66.5
79.6

65.8
76.3

57.1
71

62.5
77.9

33.6
46

42.2
52

58.8
65.6

78.5
86.1

19.4
29.3

Clear guidance, 
but low compliance

NHS Digital. National Diabetes Audit Programme. National Diabetes Audit Programme - NHS Digital. Accessed April 2023.
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Why don’t patients complete their test?

• Do we take the test seriously enough?
• Do we check to see its been done at reviews?
• Contractual levers
• Workload

Clinician factors

• How easy is it to get a test done?
• How much do they really know about it?

Patient factors

PCCS WALES CONFERENCE



Identification and management in primary care

Identification 
• CKD coding
• Case finding for unidentified CKD using eGFR and ACR
• Inequalities

Management
• Education – Cardiovascular health / lifestyle / modifiable risk-factors

Medical Optimisation 
• Blood Pressure Optimisation
• Lipid lowering therapy [QOF]
• Maximum Renin Angiotensinogen Aldosterone inhibition [Stop-ACEi study] 
• Sodium Glucose Transporter-2 inhibitor and finerenone
• Optimise LTC
• Frailty/EOL 

ACR, albumin-to-creatinine ratio; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; EOL, end of life; QOF, Quality and Outcomes Framework; LTC, long-term condition.
Speaker’s own experience.
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Why should we code for CKD?

Significant number of patients uncoded
CQC may look at coding as a quality marker
Uncoded patients with CKD have worse outcomes 
than coded patients (CKD audit, 2017) 
• x2 mortality
• higher admissions 

Coding facilitates audit of care through 
CKDPREVENT e.g. Proportion of patients with CKD 
Stage 3-5 prescribed lipid lowering therapy

London School of Hygiene & Tropical Medicine. National CKD Audit. 2017 National Chronic Kidney Disease Audit (NCKDA) | LSHTM. Accessed January 2023.
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Confidential

KFRE1,2

• Kidney failure risk equation
• Adopted for UK population. - www.kidneyfailurerisk.co.uk/
• Gives 5 year risk of end stage renal failure 
• 5% referral threshold
• Challenges 

• Doesn’t give CVD risk
• What happens > 5 years
• Impact of treatment on KFRE
• Why not optimise in primary care?

CVD, cardiovascular disease; KFRE, kidney failure risk equation
1. Major RW et al. PLoS Med 2019;16(11): e1002955 2. The Kidney Failure Risk Equation UK. http://kidneyfailurerisk.co.uk (accessed April 4, 2023).
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Confidential
NICE TA877: Finerenone for treating chronic kidney disease in type 2 diabetes. NICE, 2023 https://www.nice.org.uk/guidance/TA877/chapter/1-
Recommendations (accessed April 3, 2023).
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Confidential
NICE TA877: Finerenone for treating chronic kidney disease in type 2 diabetes. NICE, 2023 https://www.nice.org.uk/guidance/TA877/chapter/1-
Recommendations (accessed April 3, 2023).
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Confidential

Referral in frailty

Hussain et al. Palliative Medicine 2013;27(9):829-839.
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Quality improvement ideas in CKD

• Code patients with CKD 
• Actively look for patients at risk of having CKD 

using eGFR and ACR
• Ensure patients with CKD are auscultated for valve 

disease
• Have a high index of suspicion for heart failure

Population health

• Ensure patients with CKD esp with albuminuria are 
optimised

• Optimise CVD risk at an early stage

• Optimise secondary prevention

• Identify frailty early

Management

ACR, albumin to creatinine ratio; CKD, chronic kidney disease; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; HF, heart failure.
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CKD is a stronger predictor of CVD outcomes than 
diabetes

CKD is under coded and under diagnosed primary care. 
This increases risk of admission/death.

1

2

3

4

Summary slide 2 
It is important to look for CKD in at risk patients 
[NICE] by checking both eGFR and ACR

Albuminuria is a strong independent risk factor for CVD

5 Treatment of CKD improves outcomes - by 
looking at the underlying cause, lifestyle factors, 
and optimising with ACEi/ARBs, SGLT2i, 
finerenone, statins and BP control

6 Identify frailty early
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Q&A
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