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April 2006April 2006
eGFReGFR hits the hits the QoFQoF

GFR =175 x ((creatinine(µmol/L))-intercept))/slope))-1.154 x 
(Age)-0.203 x [0.742 if patient is female] x [1.212 if African 
American ]



Renal Bods: -
Joy!Joy!

“
 

Greatest advance in 
renal medicine this 
century”

Lab Bods; -
Despair!

“Why didn’t you speak to us 
first!”

Primary Care: -
Confusion!

“Not sure what it means, but 
we have to have it now!”



Staging as KDOQIStaging as KDOQI 
http://http://www.kidney.org/professionals/kdoqi/index.cfmwww.kidney.org/professionals/kdoqi/index.cfm

Among patients with chronic kidney disease, the stage of  
disease should be assigned based on the level of kidney 
function, irrespective of diagnosis, 

according to the K/DOQI CKD classification: -

Normal
Mild
Moderate impairment
Severe impairment
Established  renal disease

http://www.kidney.org/professionals/doqi/kdoqi/Gif_File/kck_t10.gif


What to Measure: RCGPWhat to Measure: RCGP



Problem: Majority of patients with CKD have Problem: Majority of patients with CKD have 
an an eGFReGFR >60 mL/min/1.73m>60 mL/min/1.73m22

Stage Stage DescriptionDescription
eGFReGFR

 
MDRDMDRD

ml/min/1.73mml/min/1.73m22

PrevalencePrevalence
%%

11** Kidney damageKidney damage
With With ““normalnormal””

 
GFRGFR

≥≥
 

9090 3.33.3

2 2 ** Kidney Damage with Kidney Damage with 
mildly   GFRmildly   GFR

6060--8989 3.03.0

33 Moderate   GFRModerate   GFR 3030--5959 4.34.3

44 Severe   GFRSevere   GFR 1515--2929 0.20.2

55 Kidney FailureKidney Failure <15<15 0.10.1

* Albumin/* Albumin/creatininecreatinine ratio 1.9mg/mmol males; 2.8 mg/ratio 1.9mg/mmol males; 2.8 mg/mmolmmol female on female on 
2 occasions.2 occasions.

Prevalence of CKD: NHANES III Adults >20



ProblemProblem:: Equation not Equation not 
Universally ApplicableUniversally Applicable

One Leg

Under 18?

Race = Cherub  i.e. 
not white or African 

American

Steak Pie

Pregnant or Obese?

Strenuous Exercise
Creatine

 
Supplements



Problems: Problems: 

High and variable  referral rates due to:High and variable  referral rates due to:--

––
 

inaccuracy of inaccuracy of creatininecreatinine
 

measurementsmeasurements

––
 

Uncertainty as to correct course of action in Uncertainty as to correct course of action in 

primary care. (e.g. primary care. (e.g. 80 year old lady 80 year old lady eGFReGFR
 

= 56 = 56 ?)?)

––
 

Lack of guidance. SIGN & NICE to Report.Lack of guidance. SIGN & NICE to Report.

Increase in biochemistry workloads.Increase in biochemistry workloads.



Where are the Cavalry?Where are the Cavalry?



UK Consensus Conference on UK Consensus Conference on 
Early Chronic Kidney Disease 6 Early Chronic Kidney Disease 6 

and 7 February 2007.and 7 February 2007. 

Royal College of Physicians Royal College of Physicians 
EdinburghEdinburgh

NephrolNephrol
 

Dial Transplant. 2007 Sep;22(9):2455Dial Transplant. 2007 Sep;22(9):2455--7 7 
Archibald GArchibald G, , Bartlett WBartlett W, , Brown ABrown A, , Christie BChristie B, , Elliott AElliott A, , Griffith KGriffith K, , Pound SPound S, , 
RappaportRappaport II, , Robertson DRobertson D, , SempleSemple YY, , Slane PSlane P, , Whitworth CWhitworth C, , Williams BWilliams B..

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Archibald%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bartlett%20W%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Brown%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Christie%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Elliott%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Griffith%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pound%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rappaport%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rappaport%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Robertson%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Semple%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Semple%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Slane%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Whitworth%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Williams%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus


RCPE UK Consensus Statement RCPE UK Consensus Statement 
on Diagnosis of Early CKDon Diagnosis of Early CKD

Main Changes: Main Changes: --
Report Report eGFReGFR as > 60 ml/min/1.73/Mas > 60 ml/min/1.73/M2 2 across the across the ukuk

Stage 3 now: Stage 3 now: --
––

 
3A 45 to 593A 45 to 59

––
 

3B 30 to 443B 30 to 44
Suffix P = Suffix P = proteinuriaproteinuria = PCR 100 mg/= PCR 100 mg/mmolmmol
creatininecreatinine =  risk=  risk

If  If  ∆∆eGFReGFR >>4 mL/min/1.73M4 mL/min/1.73M2  2  refer?refer?

ProteinuriaProteinuria
 

not in not in QoFQoF
 

Yet!Yet!



Guidance for Labs: Guidance for Labs: --
Enzymatic Enzymatic creatininecreatinine or slope and intercept or slope and intercept 
adjustersadjusters

Indicate on reports  Indicate on reports  that an that an eGFReGFR greater than 60 greater than 60 
does not exclude CKD stages 1 and 2; does not exclude CKD stages 1 and 2; urinalysis and urinalysis and 
further investigations where appropriatefurther investigations where appropriate

Report CKD 3a and 3BReport CKD 3a and 3B

provide provide indicators of the significance of changeindicators of the significance of change
between serial results (e.g. reference change value).between serial results (e.g. reference change value).

provide specific provide specific recommendations on collection recommendations on collection 
proceduresprocedures to minimise  biological and other sources to minimise  biological and other sources 
of variation.of variation.



Clear Guidance for GPsClear Guidance for GPs

Stage 1, 2 and 3A: Stage 1, 2 and 3A: --
––

 
Manage cardiovascular risk factorsManage cardiovascular risk factors

––
 

Annual review with; Annual review with; --
eGFReGFR, , 
UrinalysisUrinalysis
Blood pressureBlood pressure

Stage 3BStage 3B
––

 
6 monthly review as above 6 monthly review as above 

Primary aim to reduce progression optimise Primary aim to reduce progression optimise 
blood pressure and reduce blood pressure and reduce proteinuriaproteinuria..



Help for Lab workload!Help for Lab workload!

Bone and Mineral DisordersBone and Mineral Disorders

Not common in early CKD. Not common in early CKD. 
Recommend leaving the PTH Recommend leaving the PTH 
measurements to the renal units.measurements to the renal units.

AnaemiaAnaemia
Uncommon unless diabetic or Uncommon unless diabetic or eGFReGFR
<45 mL/min/1.73m<45 mL/min/1.73m22



Problem: Problem: eGFReGFR >60 ?>60 ?

Is it falling at a rate of greater than 4 Is it falling at a rate of greater than 4 
mL/min/1.73mmL/min/1.73m22/year ?/year ?

CreatinineCreatinine measurement employing measurement employing 
appropriate reference intervals and appropriate reference intervals and 
reference change values?reference change values?



Significance of Change Significance of Change 

Reference Change Values?Reference Change Values?

eGFReGFR or or CreatinineCreatinine..

Biological Variation: Average within Biological Variation: Average within 
subject (CVsubject (CVII) = 4.3%) = 4.3%



Biological VariationBiological Variation

Gowans & Fraser. Ann Clin Biochem 1988:25:259-263 



Reference Change ValueReference Change Value
Interpretation of serial results.Interpretation of serial results.
Difference > than combined analytical and Difference > than combined analytical and 
biological variation: biological variation: --

RCV = 2RCV = 2½½
 

* Z * (CV* Z * (CVAA
 

2 2 ++
 

CVCVII
 

22) ) ½½

The Z score determines the level of The Z score determines the level of 
significance of the change: significance of the change: --
e.g. 1 tailed  95% = 1.65 e.g. 1 tailed  95% = 1.65 

99% = 2.33  99% = 2.33  



RCV RCV eGFReGFR..

GFR = 175 x (creatinine)GFR = 175 x (creatinine)--1.154 1.154 x (Age)x (Age)--0.2030.203 x [0.742 if x [0.742 if 
patient is female] x [1.212 if African American ]patient is female] x [1.212 if African American ]
Confidence limits?

Only analytical Variable is the Creatinine with a CVI
of 4.3 % the  impact of this is increased by the power 
function in the equation to an average of 5.4%. 

Non linear relationship between eGFR and 
[Creatinine]  = non linear relationship between non linear relationship between 
probability of change and  starting probability of change and  starting eGFReGFR..



"% Probability that % Fall in eGFR is Significant
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Significance of  Fall in eGFR at CKD Classification 
Boundaries
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"% Probability that %Rise in Serum Creatinine is 
Significant
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Observation: Observation: --

The significance of a change depends The significance of a change depends 
on starting on starting eGFReGFR

Single cut off of 4 Single cut off of 4 mLmL maybe clinically  maybe clinically  
useful, but carries different useful, but carries different 
significance at different levels of significance at different levels of eGFReGFR

Complicated story to tell GPsComplicated story to tell GPs



Question being Asked?Question being Asked?

Has the patient got reduced renal Has the patient got reduced renal 
function?function?

Has the function deteriorated?Has the function deteriorated?



Answer?Answer?

Use Use eGFReGFR for initial classification of for initial classification of 
CKD stage.CKD stage.

Use Use creatininecreatinine to follow patients with to follow patients with 
RCV indicator flag?RCV indicator flag?
––

 
More Precise?More Precise?



RCV for RCV for eGFReGFR and and 
CreatinineCreatinine: : --

% Change at % Probability% Change at % Probability
95%95% 99%99%

Rise in Rise in 
CreatinineCreatinine

10.3%10.3% 14.6%14.6%

Fall in Fall in eGFReGFR 12.8%12.8% 15.4%15.4%

Assumes a CVA

 

= 1%
CVI = 4.3 % creatinine
CVI = 5.4 % eGFR



How do we communicate How do we communicate 
the significancethe significance

Use graphs?Use graphs?
Report probabilities?Report probabilities?
Flags?Flags?



55 year old white male55 year old white male

% Probability of Significance  that a Second 
Creatinine  Concentration has Changed
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Probability of Change Second value

Creatinine
 

rise from
116 to 128 

Change = 10.3%

95% probability of 
significant rise

eGFR
 

at baseline = 
60mL/min/1.73m2

eGFR
 

now = 53 mL/min

Change = 11.6% = 7 mL

93.5% probability  
significant fall  in eGFR

Patient referral?



55 year old White Male55 year old White Male

% Probability of Significance  that a Second 
Creatinine  Concentration has Changed
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Probability of Change Second value

Creatinine
 

rise from
206 to 227 

Change = 10.3%

95% probability of 
significant rise

eGFR
 

at baseline = 
30mL/min/1.73m2

eGFR
 

now = 27 mL/min

Change = 10 % = 3 mL

90% probability  
significant fall  in eGFR

Patient referral?



55 year old White Female55 year old White Female

% Probability of Significance  that a Second 
Creatinine  Concentration has Changed
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Probability of Change Second value

Creatinine
 

rise from
206 to 227 

Change = 10.3%

95% probability of 
significant rise

eGFR
 

at baseline = 23 
mL/min/1.73m2

eGFR
 

now = 20 mL/min

Change = 10 % = 3 mL

90% probability  
significant fall  in eGFR

Patient referral?



Keep it simple? Use FlagsKeep it simple? Use Flags

30 year old white female: Highly significant change in renal function: -
** indicates highly significant change



eGFR
 

> 60 in a 30 year old white  female:  Changing renal function?
NB! Change has taken Place within the confines of the reference limits.
*  indicates significant change



84 year old white male: Stable renal function

> Indicates value above reference interval



eGFR ?



eGFR?
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