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Abstract
Context: Microalbuminuria is the earliest clinically detectable stage of diabetic nephropathy. Canadian Diabetes 
Association guidelines recommend screening for chronic kidney disease with a urine albumin to creatinine ratio (ACR) and 
then repeating an abnormal test twice over a 3-month period. Two out of three positive results confirm 
microalbuminuria. Recent studies looking at first void samples have suggested that multiple samples may not be 
necessary at the screening stage for diagnosing microalbuminuria.
Objective: To determine the positive predictive value of a single random abnormal measure of urine ACR compared to 
repeat samples in a patient with type 2 diabetes to diagnose microalbuminuria.
Design: Retrospective longitudinal secondary data analysis using Calgary Lab Services data.
Participants: Patients with newly diagnosed diabetes who are over the age of 21 in the study period from January 2008 to 
December 2015 and who have the first abnormal urine ACR followed by another measurement completed within 120 
days were included in the study. 
Outcome measures: Positive predictive value of an abnormal urine ACR result to diagnose microalbuminuria was 
calculated.
Results: 1243 cases were identified with inclusion criteria. Exclusions included 199 results with macroalbuminuria in the 
first screening and 465 results with inadequate follow up of the abnormal result to confirm or refute microalbuminuria. Of 
591 remaining cases, 22 were identified as false positive and 569 were identified as true positive resulting in a positive 
predictive value of the first abnormal urine ACR to diagnose microalbuminuria calculated at 96.2%.
Conclusions: The first abnormal value of random urine ACR has good positive predictive value for the diagnosis of 
microalbuminuria in patients with Type 2 diabetes. Further studies are required to evaluate the reproducibility of these 
results. A major limitation of the study is that there was no third value available for a number of results within the study 
time frame which may over-estimate the true positive results. As a next step, the data will be further assessed to exclude 
patients who were started on or had a dose adjustment of an ACE/ARB medication around the time of ACR measurement 
to focus results on screening and not treatment response.  

Methodology

Objectives

Diabetic nephropathy
Diabetic nephropathy is defined as a progressive increase in proteinuria and decline 
in renal function in patients with diabetes (1). It is clinically diagnosed as presence of 
microalbuminuria or overt nephropathy in diabetic patients not explained by other 
renal diseases (2). Microalbuminuria is the earliest clinically detectable stage of 
diabetic nephropathy defined as urinary albumin of 30-300 mg/day as shown in 
Figure 1 (3). This amount of albumin is below the detection threshold of a urine 
dipstick (2,4). Overt nephropathy with macroalbuminuria is defined as urinary 
albumin over 300 mg/day (2,4). 

Chronic kidney disease is an independent risk factor for cardiovascular events
There is also a higher risk of cardiovascular and all-cause mortality with declining 
renal function (5,6). Also, kidney disease and cardiovascular disease share common 
modifiable risk factors including hyperglycemia, hypertension and hyperlipidemia
(5).
Role of urine albumin to creatinine ratio (urine ACR)
Urine excretion of albumin is considered an indicator for kidney damage a and risk 
factor for progression of kidney disease and cardiovascular disease (3). The gold 
standard for measuring albuminuria is the 24 hour urine collection which allows 
measurement of urinary excretion of albumin over a 24 hour period. However, this 
test can be cumbersome and may be performed incorrectly by patients and 
therefore other measures of albumin excretion rate have been studied (1).
Spot urine albumin to creatinine ratio (urine ACR) is a surrogate for 24 hour urine 
albumin excretion and is unaffected by variation in urine concentration (7). 
Overcoming diagnostic uncertainty by repeating testing
CDA practice guidelines recommend repeating an abnormal urine ACR test for 
confirmation of an abnormal test result (ACR ≥2≤20) (1). Two out of three tests done 
over a three month period showing elevation in urinary albumin level are needed to 
confirm persistent abnormality (1). 
Multiple tests to confirm persistence of albuminuria are recommended to avoid false 
positive results due to alternate causes of transient microalbuminuria (Figure 2). 
There are also concerns around intra-individual day-to-day variability (3). 
However, these recommendations to repeat abnormal screening are largely based on 
expert opinion (8) and the question remains if repeat tests are feasible in a primary 
care setting and do they improve diagnostic accuracy enough. 

Background and rationale

Purpose of the study
•Can results from similar studies on first void samples be replicated with random 
urine ACR samples, avoiding the need for the patient to do time sensitive or 
multiple urine samples for screening purposes?
Research question
What is the positive predictive value of a single random abnormal measure of 
urine albumin to creatine ratio compared to repeat samples in a patient with type 
2 diabetes to diagnose microalbuminuria?

Conclusions
Key Points
•There is a gap between recommended practice guidelines and actual clinical practice  
in screening for chronic kidney disease in diabetes.
•Multiple random urine ACR samples might not be necessary to categorize the patients 
as having microalbuminuria. However, further studies are required.
•A simpler diagnostic model for diagnosing renal disease would improve patient 
compliance, efficiency of testing and implementing health interventions. As well there 
would be an economic advantage from a health care utilization perspective.
Limitations of the study: A  limitation of the study is that there was no third value 
available for a number of results within the study time frame which may over-estimate 
the true positive results. 
Further analysis planned: As a next step the data will be further assessed to exclude 
patients who were started or or had a dose adjustment of an ACE/ARB medication 
around the time of ACR measurement to focus results on screening and not treatment 
response.  
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The study will be conducted using secondary data from Calgary lab services. The 
data from the laboratory information system will be extracted by Alberta Health 
Services employees and reported to the research team. 
Data will be accessed to identify patients with an HbA1C ≥ 6.5 who are over the 
age of 21. The data from January 2008- January 2016 will be assessed.  To increase 
the probability of including Type 2 diabetics in the data set, only patients with a 
new HbA1C (≥ 6.5) or new 2 abnormal fasting plasma glucose will be included with 
no abnormal values in the previous three years. 

Results

Background and rationale
Do we need to perform multiple tests to confirm persistence of 
microalbuminuria?
The RIACE cohort study showed that a single first void measurement of urinary 
albumin excretion is an accurate predictor of nephropathy stage (9). The 
concordance rate between single and mean of multiple measurements was 94.6% 
for normoalbuminuria and 90.6% for albuminuria (micro or macro). 
In another study, a retrospective analysis was done on 246 triplicate morning urine 
samples obtained from 95 patients with type 2 diabetes and the overall 
concordance rate was 95% (10). 
These studies suggest that multiple samples may not be necessary at the screening 
stage for categorizing patient as having albuminuria or not. However, studies have 
shown that multiple samples are still likely necessary to assess changes in ACR due 
to treatment or progression of disease (11). 
Advantages of a single sample for diagnosis
•Single sample would be important with respect to patient compliance for testing, 
as well as efficiency of implementing interventions in the primary care setting.
•Recent guidelines recommend initiation of ACE inhibitor or ARB therapy 
independent of the diagnosis of renal disease in patients with diabetes over the 
age of 55. However, the diagnosis remains important as the presence and 
progression of renal disease has important implications for pharmacotherapy 
options and as a cardiovascular risk predictor. 
• With 3 million Canadians currently diagnosed with diabetes as per statistics 
Canada, there could be an economic advantage from health care utilization 
perspective of a simpler diagnostic model for diabetic renal disease. 

Methodology
Inclusion criteria
Age ≥ 21 (≥ 18 in the pre-screen 3 year period)
HbA1C ≥ 6.5 or individuals with ≥ 2 abnormal fasting plasma glucose tests in a 6 
month period (Fasting glucose ≥ 7)
Exclusion criteria
Any patient with prior elevated 50 g gestational diabetes screen (to exclude 
gestational diabetes)
Prior elevated HbA1C (≥ 7) in the past 3 years
Prior elevated fasting glucose (≥ 6.5) in the past 3 years (greater than 1 month 
prior to HbA1C)

Figure 1: Stages of nephropathy
Figure from Canadian Diabetes Association Clinical 
Practice Guidelines

Figure 2: Potential causes of transient 
Albuminuria
Figure from Canadian Diabetes Association Clinical Practice 
Guidelines

Number of cases identified: 1243
Excluded from the final analysis: 199 results with macroalbuminuria in the first 
screening and 465 results with inadequate follow up of the abnormal result to 
confirm or refute microalbuminuria. 
Included in final analysis: 591
22 were identified as false positive and 569 were identified as true positive 
resulting in a positive predictive value of the first abnormal urine ACR to diagnose 
microalbuminuria calculated at 96.2%.

Divya Garg, dgarg@ucalgary.ca

http://guidelines.diabetes.ca/App_Themes/CDACPG/images/Ch29_Fig2_Level_of_Urinary_Albumin.jpg
http://guidelines.diabetes.ca/App_Themes/CDACPG/images/Ch29_Fig2_Level_of_Urinary_Albumin.jpg
http://guidelines.diabetes.ca/App_Themes/CDACPG/images/Ch29_Tbl3_Potential_Causes_for_Transient_Albuminuria.jpg
http://guidelines.diabetes.ca/App_Themes/CDACPG/images/Ch29_Tbl3_Potential_Causes_for_Transient_Albuminuria.jpg

	Slide Number 1

