
Pitfalls of the urinary albumin creatinine ratio
in detection of early diabetic kidney disease

Item Type Article

Authors Garrahy, A;Tormey, WP

Publisher Irish Medical Journal

Journal Irish Medical Journal

Download date 26/05/2023 18:04:39

Link to Item http://hdl.handle.net/10147/559113

Find this and similar works at - http://www.lenus.ie/hse

http://hdl.handle.net/10147/559113


Pitfalls of the Urinary Albumin Creatinine Ratio in Detection of
Early Diabetic Kidney Disease

Abstract:

Diabetic Kidney Disease (DKD) is the leading cause of kidney disease world-wide, for which albuminuria is the
currently accepted biomarker. Despite the increased use of glucose-lowering medications and
renin-angiotensin-aldosterone system (RAAS) inhibitors, prevalence of DKD continues to rise in proportion to the
prevalence of diabetes

1
. Development of chronic kidney disease in patients with diabetes is associated with a

significant increase in morbidity and mortality as well as health care costs, even before the development of end stage
renal failure (ESRF), and its onset can be clinically silent.

Microalbuminuria (MA) was established as the primary predictor of risk for the advanced stages of DKD based on three
follow-up studies published in the 1980â��s which showed that over a follow-up period of seven to fourteen years,
60-90% of patients with MA developed advanced diabetic nephropathy (DN)

2-4
. This led to the conventional model of

diabetic nephropathy comprising three sequential stages; microalbuminuria leading to proteinuria and eventually end
stage renal failure, along with the adaptation of MA as a proxy for development of renal function decline.

However, over the subsequent two decades, this paradigm of DN has been refuted and the natural history of DN has been
reformed. Rather than a rigid process as described above, the onset of microalbuminuria is now seen as a dynamic
process with the likelihood of remission to normal urinary albumin levels far outweighing the risk of progression to
proteinuria. In an evaluation of participants in the DCCT/EDIC Study with incident persistent microalbuminuria
(defined as albumin excretion rate e30 mg/24 h at two consecutive study visits), the ten year cumulative incidence of
progression to macroalbuminuria was 28%, impaired GFR was 15%, ESRF was 4%, and regression to normoalbuminuria was
40%

5
. A greater risk of remission compared with that of progression to proteinuria has been replicated in

epidemiological studies and clinical trials
6
. Thus while MA increases the relative risk of developing DN at

epidemiologic scales, its predictive value in an individual patient is less certain over the longterm. Moreover, with
the use of serum cystatin-C based estimates of glomerular filtration rate (cC-GFR), researchers have shown that the
process of renal function loss can begin prior to the onset of proteinuria, supporting the concept of early renal
function decline in DKD

7
. Renal function and albuminuria status are not completely coupled, suggesting that separate

mechanisms might account for loss of renal function and development of albuminuria.

While microalbuminuria reliably reflects DKD across the disease population this does not necessarily hold true at the
level of the individual patient, a fact that should be considered in day to day clinical practice. T1DM patients,
despite long-standing normal urinary albumin excretion, have well established pathological changes of DKD shown by
renal biopsy. They may also have a reduced GFR, and this can be associated with more advanced glomerular lesions

8
.

Despite the universal use of microalbuminuria for screening, diagnostic and prognostic purposes, there remain many
inconsistencies in how microalbuminuria is tested and reported. Measurement of the ratio of the albumin to creatinine
concentration (uACR) in a spot urine sample has superseded the largely cumbersome error-prone 24 hour urine
collection. First morning void is preferred because it is less influenced by factors such as hydration status and
physical activity, reducing the biological variability that is caused by these factors. In clinical practice however,
for convenience, many of these samples are collected later in the day at outpatient visits.

At present, there are no reference materials for albumin or creatinine in urine and no reference method for albumin in
urine. The accuracy of currently used methods is therefore unknown. In order to achieve the required sensitivity,
immunoassays are routinely used and may be subject to ’hook’ effects’. Additional procedures to detect antigen excess
such as qualitiative measurement of urinary albumin by reagent strip or specimen dilution are therefore required.
International recommendations vary regarding the reporting units to use and the criteria for interpretation of
results. This has implications for consistency across clinical practice and research. Albumin and creatinine excretion
rates have been shown to vary with time of day, gender, age, ethnicity, exercise and other factors. Despite this, only
gender-specific cut-offs for ACR exist, and even these are not universally applied. Moreover, the use of a single
decision threshold negates the predictive power of ACR as a continuous variable.

It is important to be aware of the limitations of using uACR in predicting development and progression of DN,
particularly as our understanding of the natural history of microalbuminuria has evolved. Since the risk of remission
of MA outweighs the risk of progression, MA can no longer be seen as the independent predictive marker for DN. This
new model of DN demands that emphasis be placed on research into better biomarkers that could identify those at risk
of DKD prior to its development. Such biomarkers could enhance the prediction of the conventional markers for early
nephropathy (MA, serum creatinine) by inclusion in a multi-variate assessment tool, or replace them. Biomarkers should
be detected using an accurate, comparable and precise test with a standardised approach, which is currently not the
case for uACR. Current research areas include urinary proteomics, measurements of tubular function and identification
of genes associated with increased or decreased risk of development of DN. Although research is rapidly evolving,
current progress suggests that at a clinical level we will be using uACR for some time yet and therefore efforts are
required to ensure consistency in sample collection, analytical materials and methods, and units and cut-offs for
reporting.
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