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Overview of the day
ÅChronic kidney disease
ðIntroduction and management
ðEnd of life care and conservative management
ðAnaemia and iron
ðCase discussions

ÅManagement of established renal failure
ðPeritoneal dialysis
ðHaemodialysis
ðTransplantation

ÅOverview of acute kidney injury
ÅSummary and Q&A
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Outline

ÅEpidemiology of CKD

ÅClassification of CKD and eGFR

ÅManagement of CKD

ÅWhen to refer to secondary care

ÅOn line resources



Aims of the CKD guidelines

ÅIdentify patients with CKD especially 
those at risk of progression

ÅImprove management of CKD

ÅReduce cardiovascular risk

ÅRefer when appropriate



NICE guidelines 2009

ÅTesting at risk groups

ÅIdentify progression

ÅSub-classify stage 3

ÅUse ACR not PCR

ÅEmphasis on proteinuria

ÅBlood pressure targets



Epidemiology of CKD



The Problem

Chronic Kidney Disease is an epidemic worldwide
ðGrowth 6 -8% per annum in dialysis patients 

Progression of kidney disease can be delayed by
drugs and behavioural interventions 

Under -recognition at earlier stages of  kidney
dysfunction persists 
ðLate referral
ðLost opportunities for improved patient outcomes
ðHigh cost ð2% NHS budget spent on ERF



Some Facts
One million dialysis patients worldwide and
this will double in next decade 

Renal disease the 9th most common cause of
death in USA

Mortality of dialysis patients is similar to
metastatic cancer

Mortality from CVD is falling

Mortality from renal failure is not falling

Up to a third of patients present with ERF



Some More Facts
A patient with CKD is more likely to die from
CVD than reach dialysis

CKD is an independent risk factor for CVD

Adverse outcomes of CKD (ESRD, CVD,
premature death) can be delayed / prevented

Treatment of CKD reduces progression

Treatment of cardiovascular risk factors
(anaemia, dyslipidaemia, BP, Ca, PO4 & PTH)
reduces the leading cause of mortality



Who Gets Chronic Kidney Disease?

ÅPatients with diabetes
ÅThe elderly
ÅEthnic minorities
ÅThose with other co -morbidities 

(CVD, hypertension etc)
ÅSocially disadvantaged

Å95% of patients with CKD 3 are already on 
hypertension, diabetes or CHD registers
Å1 in 10 people in UK have CKD



Causes of Established Renal Failure



Patients Accepted in the UK for 
Renal Replacement Therapy
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Growth in recognition of CKD

Copyright © 2007 QRESEARCH and The Information Centre

for health and social care



0

1

2

3

4

5

6

7

Estimated Glomerular Filtration Rate (ml/min/1.73m2)

A
dj

u
st

ed
 h

a
za

rd
 r

a
tio

Death from any
cause
Any cardiovascular
event
Any hospitalisation

>60

reference group

45 - 59 30 - 44 15 - 29 <15

*Adjusted for age, sex, income, education, dialysis, prior CHD, CHF, stroke, TIA, PVD, DM, HT, dyslipidaemia, 
cancer, albumin <35, dementia, chronic liver disease, chronic lung disease, proteinuria, prior hospitalisations.

CKD as a marker of CVD
*Adjusted Hazard Ratio of death, CV event and hospitalisation among 

1,120,295 Kaiser Permanente members according to estimated GFR



Patients with CKD are more likely to die than

require dialysis

Stage GFR (ml/min) RRT Death

2 60- 89 1.1% 19.5%

3 30- 59 1.3% 24.3%

4 15- 29 19.9% 45.7%

27,998 CKD patients followed for 5 years
Keith DS, AIM 2004;164:659 - 663

Outcome for patients with CKD

CKD is an independent and major risk factor 
for cardiovascular disease



Cardiovascular Mortality in ESRD
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Classification and diagnosis 
of CKD



GFR 55mls/min

GFR 9 mls/min

Serum creatinine 200umols/l



Serum Creatinine
Hides Early Renal Damage
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Glomerular Filtration Rate

ÅBest index of kidney overall function
ÅReduction implies a problem
ÅEquates to percentage kidney function
ÅDifficult to measure

Estimated GFR (Modified MDRD)
GFR (mL/min/1.73m2) = 186 x {[serum 
creatinine (µmol/L)/88.4] -1.154} x age
(years) - 0.203 x 0.742 if female



Limitations of eGFR measurements

eGFR is an ESTIMATE!!

Increasing uncertainty at values >60ml/min

Based on serum creatinine
Measurements subject to variation 
eg. recent vigorous exercise, large meat meal, 
extremes of muscle mass, lab variation and delays

Not valid in ARF, children, pregnancy, dialysis

Always confirm with 2nd blood test



Froissart et al 2005

Scatter increases as GFR approaches 
physiological levels

ÅNKDEP/KHA ðdonõt report if >60 mL/min/1.73 m2

ÅUK CKD ðdonõt report if >90 mL/min/1.73 m2

http://jasn.asnjournals.org/


Classification of CKD by eGFR

Stage GFR (ml/min) Prevalence

1 > 90 * 3.3%

2 60 ð89 * 3.0%

3 30 ð59 4.3%

4 15 ð29 0.2%

5 < 15 0.1%

* Only if persistent urinary or structural abnormality



CKD: A Typical GP Practice of 10000
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Proteinuria and urine A/PCR

ÅUrine dipstick semi -quantative
ðDepends on concentration; sticks detect >0.3g/l protein

ÅSpot urine albumin or protein: creatinine ratio
ðGood correlation with 24hr urine protein
ðACR more sensitive than PCR at low levels
ðUse ACR in diabetes
ðIf ACR 30 -70mg/mmol confirm with early am sample

Urine 
Protein

Urine PCR 
(mg/mmol)

Urine ACR

(mg/mmol)

> 2.5 / 3.5 Microalbuminuria

0.5g/day > 45 > 30 Proteinuria

> 1g > 100 > 70 Heavy proteinuria

> 3g > 300 Nephrotic



Improving classification of 
early CKD

Å4% of population have stage 3 CKD

Å25% of people age >75 years

ÅIncreased risk of progression if proteinuria 
(ACR >30mg/mmol)

ÅSub-classify stage 3 CKD:

ðeGFR 30-45ml/min or 45 -60ml/min 

ð+/ - proteinuria (ACR >30)



Updated classification of CKD
Stage GFR (ml/min) Description

1 > 90 
Normal or increased glomerular 
filtration rate (GFR), with other 
evidence of kidney damage

2 60 ð89 Slight decrease in GFR,
with other evidence of kidney damage

3A 45 - 59 Moderate decrease in GFR
with or without other evidence of 
kidney damage3B 30 ð44

4 15 ð29 Severe decrease in GFR

5 < 15 Established renal failure

Use suffix p to denote presence of proteinuria (ACR>30)



Classification (contõd)

Stage 3 CKD should be split into two
subcategories:

Å3A: GFR 45ð59 ml/min/1.73 m2

Å3B: GFR 30ð44 ml/min/1.73 m2

At all stages add suffix p if ACR >30mg/mmol

Existing classification of five stages for CKD 
may not be sufficiently sophisticated for clinical needs



Diagnosis of CKD

ÅNew finding of eGFR <60
ðRepeat within 1 -2 weeks
ðExclude acute kidney injury 
ðReview drugs, UTI, obstruction etc
ðUrine dipstick

ÅOnly label as CKD if  at least 2 abnormal 
readings over 3 months

ÅSend urine for ACR



Diagnosis of progressive CKD

ÅRequires minimum of 3 eGFR readings over 
not less than 90 days
ÅExclude causes of acute deterioration eg 

drugs (trimethoprim), infection

ÅCKD progression is decline of:
ð>5ml/min/1.73m2 in 1 year 
ð>10ml/min/1.73m2 in 5 years

ÅFocus on those likely to reach RRT 



Testing for CKD

Offer testing for CKD if:
ðDiabetes
ðHypertension
ðCardiovascular disease
ðStructural renal disease, stones or BPH
ðFamily history 
ÅStage 5 CKD or hereditary renal disease

ðHaematuria or proteinuria
ðMultisystem disease with potential renal involvement

ðMonitor GFR in people prescribed nephrotoxic drugs



Management of Patients 
with CKD



Aims of management

ÅIdentify patients with CKD

ÅReduce cardiovascular risk

ÅDelay progression

ÅTreat complications

ÅDialysis preparation



ÅPotentially modifiable risks: -
üLifestyle

ÅSmoking

ÅObesity

ÅLack of exercise

üTreat diabetes ðtight control

üTreat high blood pressure

üACE inhibitors

üLipid lowering

Interventions to prevent or 
delay progression



Monitoring of CKD

Stage 1/2 

(>60ml/min)

Annual review

Stage 3A/B

(30 -59ml/min)

6 monthly review

eGFR, ACR (annual) and blood pressure

Cardiovascular risk factor management

ACE-I if proteinuria or diabetes (any BP)

Check Hb in CKD 3B, bone disease in CKD 4

Test eGRF annually in all at risk groups

Repeat eGFR during intercurrent illness and 
perioperatively if known CKD

Stage 4 

(15-29ml/min)

3 monthly review



Hypertension is common


