EDITORIAL

The estimated glomerular filtration rate
in primary and secondary care

ost biochemistry laboratories in
the UK are now reporting esti-
mated glomerular filtration rate

(eGFR) routinely in conjunction with
serum creatinine, as part of a major initia-
tive to improve the detection and manage-
ment of chronic kidney disease (CKD) in
primary care. This has led to an increase in
referrals to nephrology services, often fol-
lowing routine screening of at-risk groups.
This editorial discusses the reasons why
eGFR is now being reported to primary
care doctors, reviews the advantages and
disadvantages of this development, and
considers the implications for the future
management of CKD.

What has driven eGFR reporting?
CKD is an extensive health problem with
important implications for sufferers and
their carers. John et al (2004) estimated
the prevalence of moderate to severe CKD
as 5500 per million population with as
many as 85% unknown to renal services.
The incidence in the UK is rising because
of the ageing population, and an increas-
ing prevalence of high-risk diseases (e.g.
diabetes and hypertension), especially
among ethnic minority groups. The annu-
al incidence of patients starting dialysis is
about 100 per million population, and the
prevalence of renal replacement therapy
(dialysis and transplant) is 700 per million
population (Renal Association, 2006). The
dialysis population is predicted to grow for
at least 25 years (Roderick et al, 2004).
This will have a great financial impact —
the annual cost of hospital haemodialysis
is as high as £20 000 per patient.

The cardiovascular risk conferred to
CKD patients is a major health problem.
Any level of CKD carries an increased risk,
but the risk increases with severity of dis-
ease such that a 30-year-old on dialysis has
the same risk of cardiovascular death as an
kidney disease.
Advanced renal failure brings other impor-

85-year-old without

tant complications such as anaemia and
bone disease, which carry significant mor-
bidity and mortality.

Progression of CKD can be attenuated
by strict blood pressure control, renin—
angiotensin blockade, and attention to
lipid profile,

However, as CKD rarely becomes sympto-

smoking and obesity.

matic until renal function has declined
significantly, eatlier detection is essential, a
message conveyed in the National Service
Framework for Renal Services (Department
of Health, 2005).

The Renal Association (2005) published
evidence-based guidelines aimed at
improving the detection, monitoring and
management of CKD in primary care with
specific criteria of when to refer to second-
ary care. These guidelines adopted the US
classification of CKD (National Kidney
Foundation Kidney Disease Outcomes
Quality Initiative, 2002) which describes
five stages depending on the eGFR (7zble
I). It was thus recommended that bio-
chemistry laboratories should routinely
report eGFR alongside serum creatinine to
primary care doctors.

By measuring eGFR and urinary protein
in all high-risk individuals (e.g. diabetics,
hypertensives, cardiac disease, peripheral
vascular disease, long-term users of non-ster-
oidal anti-inflammatory drugs, angio-tensin-
converting enzyme inhibitors, calcineurin
inhibitors and other nephrotoxins, those at
risk of obstructive nephropathy) it is hoped
that detection of CKD will improve. The
Quality and Outcomes Framework provides
additional incentive with financial reward

Table 1. Classification of chronic

kidney disease according to
glomerular filtration rate (GFR)

Stage GFR (ml/min)

Stage 1 Kidney damage with GFR>90
Stage 2 Kidney damage with GFR 6089
Stage 3 Kidney damage with GFR 3059
Stage 4 Kidney domage with GFR 15-29
Stage 5 Kidney failure <15 or on dialysis

From National Kidney Foundation Kidney Disease Outcomes
Quality Initiative (2002)

for GP services performing well against sur-
rogate markers of quality care such as blood
pressure and cholesterol monitoring, treat-
ing blood pressure to target and registering
all CKD patients.

What is eGFR and why is it
better than serum creatinine?
Exact measures of GFR using markers
such as inulin, EDTA and iothalamate are
time-consuming, expensive and impracti-
cal to use routinely when assessing kidney
function. Creatinine clearance has good
correlation with real GFR, but this requires
a 24-hour urine collection and serum cre-
atinine, so is time-consuming, inconven-
ient and subject to collection error. Serum
creatinine is traditionally used to detect
renal dysfunction but its biological prop-
erties make it inaccurate: it is directly
proportional to muscle mass and creati-
nine is secreted, as well as filtered, by the
kidney. A patient with normal serum cre-
atinine may still have reduced GFR.
Moreover a small rise in serum creatinine
in the early stages of CKD may reflect a
significant decline in renal function.

To overcome these problems, formulae
have been developed that estimate the
GEFR taking into account the serum creati-
nine and factors that predict the muscle
mass. The widely used Cockroft—Gault
formula uses serum creatinine and weight
to estimate GFR. This formula has many
uses, and is still widely used to calculate
drug dosing. However, in CKD it has two
drawbacks — first, it is validated in subjects
with normal renal function and its accu-
racy is highest in these groups, whereas the
health implications of CKD require accu-
racy at lower levels of GFR, and second it
uses weight (supplying a reliable and up-
to-date weight measurement to a remote
location such as a biochemistry laboratory
to perform the calculation is difficult). In
contrast, the four variable Modified Diet
in Renal Disease (MDRD) equation was
validated in patients with CKD stage 3 or
worse, and requires only demographic data
for its calculation (Levey et al, 1999).
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Using this method one can expect 90% of
eGFRs to be within 30% of the true GFR
at GFRs <60 ml/min/1.73m?. Based origi-
nally on a predominantly white, non-dia-
betic population, it has since been shown
to accurately predict GFR in other groups
such as African Americans and diabetics
(Lewis et al, 2001; Poggio et al, 2005).

Nevertheless, eGFR using the creatinine-
based MDRD formula can be misleading
in several situations: extremes of age, unu-
sual body composition (amputees, muscle
wasting), oedematous states and pregnancy.
As a one-off measure it has no value in
acute renal failure where GFR is declining
rapidly. Also, the MDRD equation per-
forms poorly at high GFRs, systematically
underestimating GFR in healthy individu-
als (Rule et al, 2004).

Potential problems in using
eGFR to detect kidney disease
The advantage of reporting eGFRs is that
no longer will apparently normal serum
creatinine lead to missed diagnosis of CKD.
However, used alone, eGFR will not detect
important types of patient with kidney
disease. Early diabetic nephropathy is char-
acterized by hyperfiltration with high or
normal GFR and microalbuminuria. Early
treatment with inhibitors of the renin—
angiotensin system in diabetics with pro-
teinuria prevents progression of nephropa-
thy in type 1 and type 2 diabetics (Brenner
et al, 2001; Parving et al, 2001; IDNT
Group, 2001). Many patients with other
causes of glomerular disease also have nor-
mal GFR and significant proteinuria, and
most will benefit from blood pressure
reduction and angiotensin-converting
enzyme inhibition or angiotensin block-
ade. The Renal Association (2005) guide-
lines suggest routine urine dipstix testing
in addition to eGFR in high-risk groups.
There may be a tendency to ‘over-detect’
and label patients as having disease where
none exists. CKD stages 1 and 2 require
other evidence of chronic kidney damage:
persistent microalbuminuria, proteinuria
and/or microscopic haematuria (after exclu-
sion of other urological causes), structural
abnormalities on ultrasound such as poly-
cystic kidneys and biopsy-proven glomeru-
lonephritis (Renal Association, 2005).
GFR has a natural tendency to decline
with age, although there is evidence that
much of the age-related decline in renal

function is related to hypertension and
therefore may have a pathological basis
(Lindeman et al, 1984). Using the new
criteria of CKD stage 3 (eGFR 30-59 ml/
min/1.73m2), as many as 30% of people
over the age of 75 years have CKD stage 3
(Cirillo et al, 2006). However, most people
with CKD stage 3 will not develop symp-
toms of renal failure and only a very small
proportion will require renal replacement
therapy (Eriksen and Ingebretsen, 20006).
There is great potential to over-investigate
and over-treat these patients, causing anxi-
ety to the patients and strain on resources.

Conclusions

Routine reporting of eGFR is one of sev-
eral measures which should improve detec-
tion of CKD in primary care. Early detec-
tion should enhance the cardiovascular risk
management of many and prevent large
numbers of patients from requiring renal
replacement therapy (by slowing disease
progression). Patients with advanced renal
dysfunction will be identified sooner,
allowing appropriate management of renal
anaemia and bone disease, and timely
preparation for dialysis.

However, using only eGFR to diagnose
CKD stage 3 would significantly overesti-
mate the prevalence of CKD, especially in
the elderly population, and would run the
risk of further adding to the workload of
primary care and secondary renal services,
without necessarily improving patient out-
comes. BJHM
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KEY POINTS

m  Estimated glomerular filtration rate will
allow categorization of patients into five
stages of chronic kidney disease.

®  Diagnosis of chronic kidney disease
stages 1 and 2 requires demonstration
of other markers of kidney disease (e.g.
proteinuria), in addition fo reduced
estimated glomerular filiration rate.

m  Early defection of chronic kidney disease
and treatment with angiotensin-converfing
enzyme inhibitors or angiotensin blockers
gives an opportunity to prevent progression
of kidney disease and reduce associated
cardiovascular morhidity and mortality.
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