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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.  Some articles will have been 
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ARTICLE DETAILS 

TITLE (PROVISIONAL) Chronic kidney disease: healthcare implications of introducing the 
CKP-EPI formula for eGFR  
reporting. 

AUTHORS Christopher A O’Callaghan, Brian Shine and Daniel S. Lasserson 

 

VERSION 1 - REVIEW 

REVIEWER Neil Turner 
University of Edinburgh 

REVIEW RETURNED 21/08/2011 

 

GENERAL COMMENTS The CKD-EPI equation has been shown to lower the proportion of 
any population estimated as having a GFR <60, and seems to give a 
closer (though still wide) estimate than the 4-variable MDRD 
equation. This has been shown in several studies as the authors 
point out; notably NHANES, which is not a disease population. This 
study confirms this effect in a UK population and it is interesting to 
see the equation applied to a very large, primary care sample. It 
does not, of course, test or confirm the accuracy of CKD-EPI in a UK 
population.  
The gist of the message in altering numbers on GP CKD registers is 
a rather narrow, UK-specific one, though the value of labelling fewer 
people with a 'disease' badge is perhaps not insignificant.  
The fact that these were clinically obtained samples suggests that 
the overall incidence of CKD is likely to be higher than in a randomly 
sampled population.  
 
A similar reduction in CKD could be achieved by lowering the GFR 
level for Stage 3 CKD?  
For this audience the MDRD and CKD-EPI equations should be 
shown, with a line or two of explanation of their dependencies.   

 

REVIEWER Professor Paul Roderick  
Professor of Public health  
University of Southampton  
UK 

REVIEW RETURNED 02/10/2011 

 

THE STUDY Methods section  
 
State single named lab, describe catchment pop and detail assay 
method  
 
The simulations maybe hard to follow for some readers. Who 
provided statistical input?  
Explain why undertook detalied simulations --to address intra-
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individual reliability?  
What was the distribution of number of tests by person (1,2, 3 etc)  
Clarify the simulation was based on the first Scr in this period for 
those with >1 measure or only measure for those with 1.  
How can you be sure not AKI?  
What were the implications for those with confirmed chronicity..look 
at subset, re-labelling those with Scrs 3 months apart into CKD 3-5 
or not?  
 
Clarfiy how you derived UK estimates...using age sex ethnic % by 
stage...eg which ages? 

RESULTS & CONCLUSIONS Comment in text on Bland Altman Figure 2  
 
The 7.5% change in CKD 3-5 is relative, the absolute is 15.6 falling 
to 14.5  
 
Re-label section effects of ethnicity on eGFR prediction and CKD 
classification to include retesting or have separate heading for that. 
Methods on re-testing analysis needs to be expanded. 

GENERAL COMMENTS Very interesting, well written and thoughtful paper on the 
implications of switching to CKDEpi from MDRD. 
 
Some suggestions:  
 
1. Present the characteristics of all those labelled as stage 3-5 by 
age and sex e.g. the difference in % male, %>75  
2. Comment on workload for GPs...so fewer stage 3-5 but older, 
probably more comorbid. Its ironic that the concern of CKD disease 
labelling has largely focused on older people.  
3. Given shift and likely new guidelines with split3 into 3a and 3b it 
would be helpful to show differences at that cut point.  
4. Comment more on differences at stage 4, a nephrology referral 
threshold.  
5. Representativeness of population. I'm not sure the socio-
economic mix of Oxfordshire is representative of the UK?  
 
6. Abstract.  
I think the emphasis should be at the 2-3 level, so put in absolute %s 
(15.6%/14.5%), and change in gender and age profile of those with 
stage 3-5, and for UK focus on change in numbers with stage 3-5 
(200000)  
 
7. The Article needs to be proof read there are several missing 
spaces  
 
8. Introduction  
Para 2 CKD staging not just proteinuria  
Para 2 Labeling of asymptomatic people not well people  
Para 2 Clarfiy incentive for stage 3-5  
 
Discussion  
9. What would be the implications for GPs and laboratories of 
changing formula. Training etc? Do we need additional data on the 
comparisons of MDRD CKDEpi in terms of prognosis.  
10. Comment on the high prevalence of CKD3-5 in this tested 
population...not survey defined, selected testing.  

 

VERSION 1 – AUTHOR RESPONSE 
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Editorial suggestions  

 

In line with comments from the managing editor we have made the bullet points of the article 

summary briefer and incorporated the design of the study into the title as requested. We agree that 

this makes it clearer that the article reports original research.  

 

Reviewer : Professor Neil Turner  

 

We agree that there is good evidence validating the CKD-EPI formula and indicating that it generally 

reduces the proportion of people with a low eGFR. This is discussed in the Introduction and 

Discussion section.  

 

The incidence of CKD is likely to be higher in the group of people who are tested in primary care than 

in a random population sample. Our study was not designed as a population sampling exercise, but 

we used the population of the region from which the samples were derived as the denominator in 

calculations used to make predictions for the rest of the UK. These predictions are, therefore, based 

on current clinical testing practice. With the current policy of renal function testing, some people with 

CKD may not be identified, so the true population prevalence of CKD may be higher than our data 

indicate as we discuss.  

 

The reduction in CKD could be achieved by lowering the threshold for diagnosis, but the use of a 

more accurate eGFR formula should have other benefits. For example, it can be difficult for clinicians 

to determine the prognostic implications for a given patient of a particular eGFR. Inaccuracy in the 

formula underlying the eGFR calculation adds to this uncertainty. The more accurate CKD-EPI 

formula should provide more precise stratification of patients into the different CKD stages and so 

allow better prediction of the likely outcomes from each stage.  

 

The MDRD and CKD-EPI equations are now shown and explained in the Supplementary Information.  

 

Reviewer: Professor Paul Roderick  

 

The laboratory, catchment population and assay method are now detailed in the Methods section.  

 

We agree that the simulations require more explanation and have now provided this in the Methods 

section. Statistical analysis was done by the authors who are experienced in these approaches and 

computational aspects were undertaken using the statistical programming language ‘R’. The reason 

for undertaking the simulations is now explained in more detail in the manuscript. Our key aim was to 

examine the effects of ethnicity. As recording of ethnicity is unreliable and not always available we 

used a bootstrapping approach. To do this, we first examined repeated measures to analyse variation 

and having established this were then able to use a bootstrapping analysis using the primary 

measurement to examine the effects of ethnicity.  

 

The distribution of number of tests per person is provided in graphical form as Supplementary Figure 

1  

 

We confirm that the simulation was based on the first creatinine in this period for those with >1 

measure or only measure for those with 1. This is now stated explicitly in the Methods section.  

 

The distinction between acute kidney injury (AKI) and CKD is often difficult and cannot be accurately 

assessed in a study of this type where clinical details and clinicians opinions are not available. Even 

with this information, the distinction can be difficult and a proportion of the ‘chronic’ decline seen over 

time in some patients with CKD probably represents the effects of low grade AKI in increasingly 
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susceptible kidneys. In our analysis, hospital results were excluded so seriously ill patients were not 

included in this analysis. As Table 4 demonstrates, there was no significant population of patients 

whose renal function improved dramatically, so for example there was no movement from CKD stage 

3 to stage 1 or 0 seen over time. Any residual ambiguity is precisely that which is present in normal 

clinical practice as we studied it, where a change in creatinine could represent noise, chronic 

deterioration in renal function or an acute injury.  

 

It is difficult to plot a meaningful long term trajectory for the patients in this study given the relatively 

short time frame of this study, the intra-individual variability of creatinine measurements and, 

importantly, the distribution of measurements (Supplementary Figure 1) with only 8% of patients 

having more than three creatinine measurements made during the time period considered. Whilst 

such an analysis might be attempted, it lies outside the scope of this study which was concerned with 

prevalence rather than evolution over time. Our use of repeated measures was principally to analyse 

the intra-individual variation and so allow the bootstrapping analysis to be undertaken on the primary 

measurement as a way of examining the effects of ethnicity on CKD prevalence.  

 

UK estimates were derived by scaling up the figures from our Oxfordshire catchment population to 

that of the UK. Justification for the approach used is now provided and relevant data provided in the 

Supplementary Information, including Supplementary Figure 4. The Oxfordshire population has a 

broadly comparable ethnic and gender-age distributions to that of the UK based on data from the UK 

Office for National Statistics as illustrated in the  

Supplementary Information.  

 

As suggested, we have now commented on the Bland Altmann plot (Figure 2) in the Results section.  

 

The absolute and relative changes in CKD stages 3-5 are now discussed and distinguished more 

clearly in both the Results section and the Abstract. To keep within the word limit, the abstract was 

rewritten slightly.  

 

The sections on ethnicity and retesting have been separated in the Methods section as paragraphs 2 

and 3 of this section. They have also been expanded and clarified by the addition of more detail as we 

agree that they were difficult to follow. In essence, the retesting analysis was undertaken to provide 

the data on intra-individual variation that was required to undertake the bootstrapping analysis. The 

bootstrapping analysis was undertaken to explore the effects of ethnicity on the CKD staging results 

from each equation. The section on repeat testing in the Results has been given a separate heading 

as suggested by the reviewer  

 

The reviewer’s numbered suggestions are addressed as follows:  

 

1. We have now incorporated information about the age and sex distributions in the different CKD 

stages as produced with each equation and this is in the Results section (Figure 3-4) and in the 

Supplementary Information (Supplementary Figure 2 and Supplementary Table 3-4). This shows that 

the increased prevalence of CKD stages 3-5 in the >70 years age group is due to an increase in men 

rather than women, although even in women the disparity between the two formulae is much reduced 

compared to that in younger age groups.  

 

2. Our study does demonstrate that the CKD-EPI formula will result in a moderate increase in the 

CKD labelling of older people. Whilst these people are likely to have significant co-morbidity, they may 

also be under close surveillance for their other problems, so it remains unclear to what extent this will 

generate extra work. We have now discussed this in the Discussion section.  

 

3. We now provide information about the CKD3A and 3B categories in the Results section and 
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Supplementary Information (Supplementary Figure 3 and Supplementary Table 2) and discuss this in 

the text.  

 

4. Changes at the CKD Stage 4 boundary and the implications for nephrology referral are now 

discussed in the Results and Discussion sections. There are increased numbers above stage 4 and 

this may increase the workload in secondary care. The changes arise exclusively because of 

increases in the >70s age group.  

 

5. Representativeness of the population. This is discussed above in relation to predictions for the UK 

population. We have now addressed this in the Supplementary Information and referred to it in the 

Discussion section. The Oxfordshire population has a relatively similar ethnic, and age-gender 

distribution to that of the UK based on data from the UK Office for National Statistics.  

 

6. We have adjusted the Abstract and Results section to clarify the absolute % changes and changes 

in gender and age profile as well as highlighting the important CKD stage 3-5 change.  

 

7. The article has now been proofread again to sort out missing and extra spaces.  

 

8. The Introduction has been adjusted as suggested  

a. Para 2 CKD staging not just proteinuria  

– paragraph 2 line 1 states that ‘CKD has been classified into stages based principally upon eGFR 

and the assessment of proteinuria’ – the need for structural or other factors such as genetic 

alterations is discussed elsewhere in the manuscript. It is the allocation to CKD stages that are based 

on eGFR that are of interest with respect to the formula used to report the eGFR.  

b. Para 2 Labelling of asymptomatic people not well people-  

This change has been made.  

c. Para 2 Clarify incentive for stage 3-5  

This is explained at the end of paragraph 2 and is also explicitly quantified in the Discussion section  

 

9. We have now raised the important issues that the reviewer mentions in the Discussion section. 

There is certainly a need for more information on the comparative function of the formulae in 

predicting prognosis.  

 

10. We now discuss the high prevalence in the group who were tested and the observation that this is 

not based on a screening survey in the Discussion section. We clearly state ‘Therefore, this is not a 

population prevalence analysis.’ However, the denominator that we have used for our population 

predictions is that of the total population served rather than the number tested. It remains possible 

that there are further unidentified cases who are not coming to medical attention and in the absence 

of a screening programme, this is likely to be the case.  

 

Please let me know if you need any further details or clarification.  

 

With best wishes,  

 

Yours sincerely,  

 

Chris O’Callaghan  

VERSION 2 - REVIEW 

REVIEWER No competing interests  
 
Prof P Roderick  
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Professor of Public health  
University of Southampton  
UK 

REVIEW RETURNED 30/10/2011 

 

THE STUDY Abstract  
 
I would use 'prevalence' rather than 'number'  
There is no mention of the change in stage 4/5 potentially triggering 
referral...largely in older men  
 
The 3 million reclassifed is larg3 but its clinical implication might be 
less given inaccuracies of both formula for classifying true GFR 
above 60, limited effect of eGFR on prognosis above 60 and the 
need for other markers of kidney damage to classify  

RESULTS & CONCLUSIONS Tables 1 and 5 are hard to follow  
Percentages would help and drop decimals in Table 5  
How do data in Table 1 and 3 relate? Check data in table 3 ...MDRD 
adds to>100%? Check text for Table 3 , reclassification is in Stage 
2. Where is the stage 3 change of 4.2% to 3.9%?  
 
Under Prediction section of results mention change in stage 4/5  
 
 
For all tables should say Stage 2 is not defined on basis of eGFR 
either  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: Tables 1 and 5 are hard to follow  

Percentages would help and drop decimals in Table 5 How do data in Table 1 and 3 relate? Check 

data in table 3 ...MDRD adds to>100%? Check text for Table 3 , reclassification is in Stage 2. Where 

is the stage 3 change of 4.2% to 3.9%?  

 

Authors’ Response: We have now improved Tables 1 and 5 as suggested. We agree that the 

provision of percentages is helpful and the data in Table 1 is now provided as absolute numbers and 

as percentages. Some of the percentages are small compared to others in the table, so we have 

provided these to three decimal places – this is necessary to illustrate the mathematical basis for 

predictions about the UK population. We have also provided the absolute numbers as we feel that this 

usefully demonstrates how many people would be affected in our population of around 660,000. For 

completeness and uniformity, we have also added percentages to Supplementary Table 2.  

 

In Table 5 we have dropped the decimal places as suggested and agree that this adds clarity. The 

percentages in Table 5 are the same as those in Table 1, so percentages are not provided separately 

for Table 5, which serves to illustrate the actual numbers likely to be affected in the UK.  

 

Table 1 and Table 3 are different and represent the outcome of different analyses. Table 1 is the 

direct analysis of the individual patient results without the incorporation of information on non-white 

ethnicity. In contrast, Table 3 is the result of the bootstrapping approach with Monte Carlo simulations 

which was used to analyse the distribution of the CKD stages when ethnicity was taken into account 

and the confidence limits of these results. Therefore, the numbers in the two tables do not correspond 

directly to each other, although they are relatively similar as expected. The title and legend of Table 3 

has been revised to clarify this difference.  
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In Table 3 the columns do not add up to 100% as the values reported are the medians, not means. 

The median values are derived from the bootstrapping analysis and would not necessarily be 

expected to add up to 100%. The text for Table 3 has now been revised to clarify interpretation of the 

table.  

 

The reviewer correctly points out that the reclassification figures referred to in the Results section 

relate to Stage 2. This has now been corrected. We have also expanded the discussion of Table 3 in 

the Results section to clarify its meaning and to place it more clearly in a population context.  

 

The Stage 3 change of 4.2% to 3.9% is based on the results of Table 3, but is the prevalence in the 

population of 660,000 from which the samples were drawn, rather than the prevalence within the 

subset of the population that had a creatinine measurement done (175,671). This figure is given to put 

the results into the population context. A clear explanation of the derivation of this figure is now given 

in the Results section.  

 

Reviewer: Under Prediction section of results mention change in stage 4/5  

 

Authors’ Response: This has now been included in the relevant Results section.  

 

Reviewer: For all tables should say Stage 2 is not defined on basis of eGFR either  

 

Authors’ Response: This has been added to each table.  
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