
Chronic kidney disease: the hidden public health emergency

Dr Raj Thakkar, BSc(Hons) MBBS MRCGP MRCP

GP
Planned Care Director, Bucks/Ox/BerksW ICS
Primary care cardiology lead, Oxford AHSN
President Elect and CKD lead, Primary care cardiovascular society 
National co-lead, cardiac pathways improvement programme, primary care workstream – NHSE/I
UK Clinical Director, Healthy.io

Best practice, Birmingham, Oct 2022



AstraZeneca
Novartis
Bayer
Medtronic
Omron

Declarations:

Presenter Notes
Presentation Notes
Scene setting for the 3 part talk 



CKD as a risk factor for CVD

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

How to improve outcomes for your patients
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• Have we forgotten about the importance of Chronic Kidney Disease 
(CKD) as a risk factor for CVD?

• Do we understand the importance of albumin-to-creatinine ratio 
(ACR) testing?

• What are we doing to improve outcomes for our patients?
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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”

Ref: Levey and Coresh, 2012

https://www.frontiersin.org/articles/10.3389/fcell.2019.00314/full#B51


Albuminuria [ACR]
Increased kidney damage
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A1 |  <30mg/g, <3mg/mmol A2 |  30-300mg/g, 3-30mg/mmol A3 | >300mg/g, >30mg/mmol

G1
>90

G2
60-89

G3a
45-59

G3b
30-44

G4
15-29

G5
<15

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:               
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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?





CKD Epidemic:

• 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 

UK Renal Registry 23rd Annual Report
Data to 31/12/2019

Renal replacement therapy vs time

https://www.frontiersin.org/articles/10.3389/fcell.2019.00314/full#B107


End Stage Kidney 
Disease has worse 
survival rates than 
colorectal, prostate and 
breast cancer

Naylor et al AJKD 2019 doi: 10.1053/j.ajkd.2018.12.011



• 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:



The association of CKD with Cardiovascular Disease



CVD prevention is a 
national priority “Cardiovascular disease causes a quarter of all deaths 

in the UK and is the largest cause of premature 

mortality in deprived areas. This is the single biggest 

area where the NHS can save lives over the next 10 

years.”

Ambition: To Prevent 150,000 strokes, heart attacks 

and cases of dementia in 10 years



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
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Atrial fibrillation (AF)

Hypertension

Familial hypercholesterolemia (FH)

Non-diabetic hyperglycemia (NDH)

Type 1 or 2 diabetes mellitus

1

2

3

4

6

5

Chronic kidney disease (CKD)

CKD is recognised in ‘Six-High-Risk Conditions 
for Cardiovascular Disease’ by CVDPREVENT



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

https://www.lshtm.ac.uk/media/10136
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CKD is associated with unplanned admissions

National Chronic Kidney Disease Audit // National Report: Part 2 December 2017.  https://www.lshtm.ac.uk/media/9951..



CKD is an under-recognised risk factor

CKD

Hypertension

Smoking

Dyslipidaemia

Diabetes
Obesity

Smoking

Core20plus5  

Inherited conditions

SMI

Inflammatory 
conditions

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

• 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 state

• 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 CVD*

*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
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CKD is a ‘stronger’ risk factor for ALL cardiovascular events than diabetes:

*CHF* - congestive heart failure; AMI - acute myocardial infarction; CVA/TIA - cerebrovascular accident/transient ischemic attack; PVD - peripheral vascular disease; ASVD - atherosclerotic 
vascular disease. *ASVD was defined as the first occurrence of AMI, CVD/TIA, or PVD.

CHF* AMI* CVA/TIA* PVD* ASVD* DEATH
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All forms of CVD are more likely to have CKD, than not.
These people have worse outcomes

Prevalence of common cardiovascular diseases in patients with or without CKD in United States (2015) 

Reference: Provenzano et al 2019

Without CKD
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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]



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
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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”

Ref: Levey and Coresh, 2012

https://www.frontiersin.org/articles/10.3389/fcell.2019.00314/full#B51


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

Underdiagnosis 

Under-estimation of severity

Under-estimation of risk

Low risk Medium risk High risk Very high riskKey               
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CVDprevent data: B’ham



Albuminuria is an early marker of cardiovascular disease



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

Definitions: Low is ACR <3mg/mmol, Med is ACR 3-30mg/mmol, High is ACR > 30 mg/mmol

Reference: Coresh J, et al. The definition, classification, and prognosis of chronic kidney disease: a KDIGO Controversies Conference report. Kidney Int 2010; 80:17
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Cardiovascular mortality

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



Risk of leg amputation in Diabetic Kidney Disease

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

Matsushita K. et al. Lancet Diab Endo. 2017, 15.



Low eGFR and raised ACR are independently associated with 
reduced life expectancy, even at early stages

National Chronic Kidney Disease Audit // National Report: Part 2 December 
2017.  https://www.lshtm.ac.uk/media/9951.
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Heart Failure and its link to Albuminuria

Risk of Heart Failure is higher with 
high baseline Albuminuria Risk of Heart Failure is significantly 

reduced at six months with Albuminuria 
reductionZeeue D. et al. Circulation , 2004 Vol 110

(Posthoc analysis of RENAAL trial)



Ref : Post hoc analysis of ‘RENAAL’ trial (1513 patients with diabetic nephropathy – Losartan v placebo) de Zeeuw et al Circulation 2004
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Cardiovascular events are more common with albuminuria and less 
likely to occur if albuminuria is reduced 
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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
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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
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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 

• Maximum Renin Angiotensinogen Aldosterone inhibition 

• Sodium Glucose Transporter-2 inhibitor

• Blood Pressure Optimisation

• Statins



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



CVD risk management in patients with CKD should be initiated early

+optimise secondary prevention – e.g. HF



Primary Composite Outcome = GFR 
decline >5-%, ESKD, Death from renal or 
cardiovascular cause

Evidence for SGLT2i on CVD and Renal outcomes
in Patients with and without Diabetic Kidney Disease
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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

Management
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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, statins and BP control

Presenter Notes
Presentation Notes
Moving onto part 2



Q&A
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