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Advances in understanding the patho-

genesis and natural history of diseases as

well as developments in medical technol-

ogy have made it possible to diagnose a

large number of diseases at early stages,

often in asymptomatic individuals. It is

intuitive to believe that earlier diagnosis is

beneficial because it creates the opportu-

nity to intervene and prevent progression.

This simple paradigm may hold true for

some conditions, e.g., hypertension, but, it

is increasingly clear that for other diseases

early diagnosis may not necessarily be

beneficial—e.g., in prostate cancer, since

not all cases identified will progress to

cause symptoms or premature death. Thus

there are calls for health professionals to

critically appraise the evidence relating to

screening policies, to prevent overdiagno-

sis (‘‘harming the healthy’’) [1]. A new

systematic review in this week’s PLOS

Medicine by Justin Echouffo-Tcheugui and

Andre Kengne, which examined the

evidence base for prediction of chronic

kidney disease (CKD) risk and its progres-

sion, offers a chance to consider these

questions for the clinical management of

CKD [2].

CKD initially seems to be a disease for

which screening to facilitate early diagno-

sis would be beneficial. CKD is relatively

common [3], is asymptomatic until ad-

vanced stages, progresses over several

years, and leads to end-stage kidney

disease (ESKD) as well as several other

adverse outcomes [4–7]. Nevertheless,

while evidence indicates benefit associated

with CKD screening in people with

diabetes or hypertension, we are still some

way from understanding the best strategy

for CKD screening in asymptomatic

people without such conditions. In short,

will general population screening for CKD

be effective in identifying the ‘‘truly ill’’ or

simply ‘‘harm the healthy’’?

Accuracy of Screening Tests

Diagnosis of CKD requires evidence of

kidney damage and/or reduced glomerular

filtration rate (GFR) that is sustained over at

least 3 months [8]. The tests generally used to

detect CKD are estimated GFR (eGFR)

derived from serum creatinine concentration

and urinary albumin to creatinine ratio

(ACR), a measure of albuminuria. Unfortu-

nately, these tests have significant limitations.

Firstly, the formula most widely used for

eGFR (the MDRD equation) systematically

underestimates GFR above the threshold

below which CKD may be diagnosed

without additional evidence of kidney

damage [9]. This equation is also not well

validated in the elderly, leading some ne-

phrologists to question the validity of diag-

nosing CKD based on eGFR alone [10]. A

more accurate equation, CKD-EPI, that

performs better at higher GFR values has

been developed and may replace the MDRD

equation, but performance in the elderly is

also uncertain [11]. Recently, a new equation

that estimates GFR from serum creatinine

and cystatin C has been shown to correctly

reclassify some patients as not having CKD,

thus reducing overdiagnosis [12]. Urinary

ACR correlates closely with urinary albumin

excretion, but mild albuminuria may be

provoked by fever or exercise, and longitudi-

nal studies have shown that microalbumin-

uria may regress in people with diabetic [13]

and non-diabetic CKD [3]. Despite these

limitations, studies utilising MDRD eGFR

and urinary ACR have shown that these

admittedly imperfect measures do serve as

predictors of risk by identifying eGFR and

albuminuria as strong independent risk

factors for increased mortality, cardiovascular

events, acute kidney injury [4–6], and venous

thromboembolism [7].

Potential Benefits of Screening
for CKD

Early diagnosis of CKD creates the

opportunity for intervention to improve

prognosis. Whereas there is clear evi-

dence that even minor reductions in

GFR and mild albuminuria are indepen-

dent risk factors for adverse outcomes,

evidence that intervention alters the
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This Perspective discusses the fol-
lowing new study published in
PLOS Medicine:

Echouffo-Tcheugui JB, Kengne AP
(2012) Risk Models to Predict Chronic
Kidney Disease and Its Progression: A
Systematic Review. PLoS Med 9(11):
e1001344. doi:10.1371/journal.pmed.
1001344

A systematic review of risk prediction
models conducted by Justin
Echouffo-Tcheugui and Andre Kengne
examines the evidence base for pre-
diction of chronic kidney disease risk
and its progression, and suitability of
such models for clinical use.
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prognosis in people with mild forms of

CKD is sparse. Treatment with inhibi-

tors of the renin-angiotensin-aldosterone

system (RAASi) has been shown to slow

progression of CKD in patients with

diabetes [14] or proteinuria [15], but

evidence of benefit in others with CKD is

limited. Similarly, clear evidence that

RAASi treatment lowers the cardiovas-

cular risk associated with CKD is limited

to those with diabetes [16] or is indirect

[17]. Lipid lowering therapy has recently

been shown to reduce the risk of

atherosclerotic events in people with

CKD stages 3–5, recruited from second-

ary care [18], but whether these benefits

would be achieved in those with milder

forms of CKD is untested.

Potential Harm from Screening
for CKD

Potential harms resulting from screen-

ing for CKD in the general population

include the psychological effects of receiv-

ing a diagnosis of CKD as well as the

burden of potentially having to undergo

additional investigation or referral to

secondary care. In addition, a CKD

diagnosis may harm a person’s potential

for employment and obtaining life insur-

ance. For health care systems, the risks of

screening for CKD include the costs of

increased patient visits and tests as well as

opportunity costs due to the fact that

resources are not available for other

services. As far as I am aware, there are

no published randomised trials of screen-

ing for CKD and the potential harms have

not been studied.

Conclusion

Despite expectations that screening the

general population without diabetes or

hypertension for CKD would afford net

benefit, there is insufficient evidence to

date to inform a recommendation. The

United States Preventative Services Task

Force (USPSTF) has recently confirmed

this view after a comprehensive review of

the evidence [19]. Efforts to develop risk

prediction tools to target screening to-

wards those at higher risk are likely to

improve the efficiency of screening pro-

grammes, but as noted by Echouffo-

Tcheugui and Kegne, published risk pre-

dicition formulae require further develop-

ment and external validation [2]. In the

absence of evidence showing benefit from

population screening for CKD, most

guidelines recommend that testing should

be directed to people with known risk

factors [8,20], but in light of improved

diagnostic tests and novel risk prediciton

tools, further research is required to

establish the most cost-effective approach.

Author Contributions

Wrote the first draft of the manuscript: MWT.

Contributed to the writing of the manuscript:

MWT. ICMJE criteria for authorship read and

met: MWT. Agree with manuscript results and

conclusions: MWT.

References

1. Moynihan R, Doust J, Henry D (2012) Preventing
overdiagnosis: how to stop harming the healthy.

BMJ 344: 19–23.
2. Echouffo-Tcheugui JB, Kegne AP (2012) Risk

models to predict chronic kidney disease and its

progression: A systematic review. PLoS Med 9(11):
e1001344. doi:10.1371/journal.pmed.1001344

3. Coresh J, Astor BC, Greene T, Eknoyan G,
Levey AS (2003) Prevalence of chronic kidney

disease and decreased kidney function in the adult
US population: Third National Health and

Nutrition Examination Survey. Am J Kidney

Dis 41: 1–12.
4. Astor BC, Matsushita K, Gansevoort RT, van der

Velde M, Woodward M, et al. (2011) Lower
estimated glomerular filtration rate and higher

albuminuria are associated with mortality and

end-stage renal disease. A collaborative meta-
analysis of kidney disease population cohorts.

Kidney Int 79: 1331–1340.
5. Gansevoort RT, Matsushita K, van der Velde M,

Astor BC, Woodward M, et al. (2011) Lower
estimated GFR and higher albuminuria are

associated with adverse kidney outcomes in both

general and high-risk populations. A collaborative
meta-analysis of general and high-risk population

cohorts. Kidney Int 80: 93–104.
6. Matsushita K, van der Velde M, Astor BC,

Woodward M, Levey AS, et al. (2010) Association

of estimated glomerular filtration rate and
albuminuria with all-cause and cardiovascular

mortality in general population cohorts: a collab-
orative meta-analysis. Lancet 375: 2073–2081.

7. Mahmoodi BK, Gansevoort RT, Naess IA,
Lutsey PL, Braekkan SK, et al. (2012) Association

of mild to moderate chronic kidney disease with
venous thromboembolism: pooled analysis of five

prospective general population cohorts. Circula-
tion 126: 1964–1971.

8. Kidney Disease Outcomes Quality Initiative

(2002) K/DOQI clinical practice guidelines for
chronic kidney disease: evaluation, classification,

and stratification. Am J Kidney Dis 39: S1–266.
9. Levey AS, Bosch JP, Lewis JB, Greene T, Rogers

N, et al. (1999) A more accurate method to
estimate glomerular filtration rate from serum

creatinine: a new prediction equation. Modifica-

tion of Diet in Renal Disease Study Group. Ann
Intern Med 130: 461–470.

10. Winearls CG, Glassock RJ (2009) Dissecting and
refining the staging of chronic kidney disease.

Kidney Int 75: 1009–1014.

11. Levey AS, Stevens LA, Schmid CH, Zhang YL,
Castro AF, 3rd, et al. (2009) A new equation to

estimate glomerular filtration rate. Ann Intern
Med 150: 604–612.

12. Inker LA, Schmid CH, Tighiouart H, Eckfeldt
JH, Feldman HI, et al. (2012) Estimating

glomerular filtration rate from serum creatinine

and cystatin C. N Engl J Med 367: 20–29.
13. Perkins BA, Ficociello LH, Silva KH, Finkelstein

DM, Warram JH, et al. (2003) Regression of
microalbuminuria in type 1 diabetes. N Engl J Med

348: 2285–2293.

14. Strippoli GF, Bonifati C, Craig M, Navaneethan
SD, Craig JC (2006) Angiotensin converting

enzyme inhibitors and angiotensin II receptor
antagonists for preventing the progression of

diabetic kidney disease. Cochrane Database Syst
Rev: CD006257.

15. Jafar TH, Schmid CH, Landa M, Giatras I, Toto

R, et al. (2001) Angiotensin-converting enzyme

inhibitors and progression of nondiabetic renal

disease. A meta-analysis of patient-level data. Ann

Int Med 135: 73–87.

16. Brenner BM, Cooper ME, de Zeeuw D, Keane

WF, Mitch WE, et al. (2001) Effects of losartan on

renal and cardiovascular outcomes in patients

with type 2 diabetes and nephropathy. New

Engl J Med 345: 861–869.

17. Brouwers FP, Asselbergs FW, Hillege HL, de

Boer RA, Gansevoort RT, et al. (2011) Long-

term effects of fosinopril and pravastatin on

cardiovascular events in subjects with microalbu-

minuria:Ten years of follow-up of Prevention of

Renal and Vascular End-stage Disease Interven-

tion Trial (PREVEND IT). Am Heart J 161:

1171–1178.

18. Baigent C, Landray MJ, Reith C, Emberson J,

Wheeler DC, et al. (2011) The effects of lowering

LDL cholesterol with simvastatin plus ezetimibe

in patients with chronic kidney disease (Study of

Heart and Renal Protection): a randomised

placebo-controlled trial. Lancet 377: 2181–2192.

19. Moyer VA (2012) Screening for chronic kidney

disease: U.S. Preventive Services Task Force

recommendation statement. Ann Intern Med

157: 567–570.

20. National Institute for Health and Clinical Excellence

(2008) Chronic kidney disease: national clinical guide-

line for early identification and management of chronic

kidney disease in adults in primary and secondary care.

Available: http://www.nice.org.uk/cg73. Accessed

September 2012.

PLOS Medicine | www.plosmedicine.org 2 November 2012 | Volume 9 | Issue 11 | e1001345


