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We are in the midst of an epidemic: the epi-
demic of diabetes and its microvascular

and macrovascular complications. Without
aggressive intervention, morbidity, mortality,
and health care costs will be devastating to mil-
lions of Canadians predicted to be affected by
diabetes over the next decades. Primary preven-
tion of diabetes is the ideal. However, if a patient
becomes diabetic, various secondary preventa-
tive measures need to be instituted. If not, inex-
orable disease progression will result in blind-
ness, amputations, coronary artery disease, and
renal failure.

One of the early markers of not only diabetic
nephropathy, but also vascular disease in patients
with diabetes, is the presence of microalbumin-
uria. Once identified, risk factor modification can
be more intensively addressed. The family physi-
cian and the internist (who will see these patients
early in the course of the disease when interven-
tion can be critical to long-term outcome) are ide-
ally positioned to modify treatment.

How much is too much?
It is normal for all of us to lose some
protein—up to 150 mg daily—through
our urine. Of that amount, less 
than 30 mg should be albumin.
Microalbuminuria may be transient due

to a variety of factors and may resolve with no
specific treatment.

Persistent albuminuria, however, is abnormal.
When present in amounts between 30 mg and
300 mg daily, it may be predictive in people with
diabetes of eventual diabetic nephropathy, and
end-stage renal failure. The greatest value of
microalbuminuria is as a screening tool in early

�

Malcolm’s diabetes

Malcolm, 55, has had
Type II diabetes for the
last 10 years.
Medications include
insulin and
acetylsalicylic acid. He
has early diabetic
retinopathy. His blood
pressure is in the 130/80
mmHg range. 

How should Malcolm be
investigated and, if need
be, treated for diabetic nephropathy?

For the answer, please see page 73.

By Judith T. Klassen, BSc, MD, FRCPC

University of Saskatchewan Practical Management of 
Common Medical Problems Conference.

Microalbuminuria: 
So What’s a Little Protein?

Find out more on page 60Find out more on page 60
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Frequently Asked Questions on: Microalbuminuria

Questions:
What is microalbuminuria?

What is the significance of 

microalbuminuria in diabetic patients?

Is microalbuminuria always predictive of 

progressive diabetic nephropathy?

How is treatment monitored?

What is the significance of urine microalbumin

being positive for 3,000 mg daily?

Answers:
Microalbuminuria is probably a misnomer. It is not a

“small” albumin molecule found in the urine, but

simply albumin present in low amounts, below the

level of detection of the standard office multi-test

urine dipstick.

In Type I and Type II diabetes, the presence of

microalbuminuria on repeat specimens 

collected in the basal state may signify early 

diabetic nephropathy. It is a marker, in 

patients with or without diabetes, for 

cardiovascular mortality.

No. Microalbuminuria may be seen transiently 

during pregnancy, after exercise, with protein 

loading, hyperglycemia, fever, and urinary tract

infections. There is also day-to-day, as well as 

diurnal, variation in albumin excretion.  Hence, it is

important to base treatment on the results of 

several tests.

Treatment involves either an ACE-I or an ARB.

Once started on either one, the serum creatinine

and potassium should be checked in 7-10 days. A

rise in the serum creatinine of up to 30% is 

acceptable. If the rise is greater, the ACE-I or ARB

should be discontinued, and investigations for renal

artery stenosis should be initiated.

There is frequent confusion about this. This is not

microalbuminuria, but in fact overt proteinuria in the

nephrotic range (i.e., 3 grams/24 hours), and would

have been simply detected by the standard 

multi-test stick. Checking for microalbumin adds

nothing. This degree of proteinuria signifies the

presence of either advanced diabetic nephropathy,

or another glomerular disease and the patient

should be referred to a nephrologist.

Microalbuminuria



diabetes (Figure 1), such that treatment
can be initiated or intensified to slow or
stop the progression of kidney disease.

Microalbuminuria is also predictive of
cardiovascular mortality in diabetic and
nondiabetic patients.1 It is representative
of the endothelial dysfunction. In the
early phases of a variety of renal diseases,
patients may also have microalbuminuria.

How do you screen for
microalbuminuria?
Microalbuminuria cannot be detected by the
standard office multi-test dipstick. These

Microalbuminuria
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Table 1

Methods of testing for microalbumin 

Test Advantages Disadvantages

Office microalbumin test strip • rapid • semiquantitative only
(i.e., Micral-II®) • results available in office • cost borne by office

First morning urine for • simple • has to be sent to the lab
microalbumin:creatinine ratio • corrects for differences in

concentration of urine
• less concern for diurnal variation

24-hour urine • accurate • cumbersome for patient
• volume of urine is irrelevant • error prone

Timed overnight void • accurate • cumbersome for patient
• error prone
• requires extrapolation 

to 24 hours



tests are too insensitive, and
special dipsticks or other
urine testing must be
employed. If, however, the
urine by standard dipstick is
positive for protein, the dia-
betic patient is unlikely to
have microalbuminuria but
rather overt proteinuria and
more advanced kidney dis-

ease. There is no further value at that time
in testing the urine for microalbuminuria.

There are different means of testing
urine for microalbumin (Table 1).

There is debate as to what is the best
test for identifying microalbuminuria
(Table 2). Many physicians favour
screening with the first morning
microalbumin/creatinine ratio, as it is
simple. There is a good correlation

Microalbuminuria
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Table 2

Results of microalbuminuria testing

Results Normal Microalbuminuria Overt proteinuria

Standard office Negative Negative or trace Positive
multi-test stick
for protein

Albumin to Males: > 2.0 mg/mmol
creatinine ratio Females: > 2.8 mg/mmol

24-hour urine < 30 mg/day 30-300mg/day > 300 mg/day
albumin

Duration of diabetes in years

Figure 1. Stages of diabetic kidney disease.

Practice Pointers 
When to refer a diabetic patient to a nephrologist
• Creatinine increases by > 30% on an ACE-I or an ARB

• Renal insufficiency

• Diabetic with more than 300 mg protein in 24 hour specimen

• Hematuria

• Time course for diabetic nephropathy does not “fit”

ARB:adrenergic receptor binder
ACE-I: angiotensin-converting enzyme inhibitor



between the 24-hour urine protein and
protein/creatinine ratio, and this likely
holds true for albumin as well.2

While microalbuminuria reflects
endothelial dysfunction and premature
cardiovascular events, routine screen-
ing is not recommended as yet in non-
diabetic patients. 

Microalbuminuria

Table 3

Treatment targets

Risk Factor Treatment/objective

Hyperglycemia Hemoglobin A1C of 7% or less

Hypertension Blood pressure of < 130/80 mmHg

Microalbuminuria Angiotensin-converting enzyme 
inhibitor or adrenergic receptor binder

Adapted from: The DCCT Trial Group: Effect of intensive therapy on the
development and progression of diabetic nephropathy in the DCCT trial. KI
1995; 47(6):1703-20.

UK Prospective Diabetes Study Group: Intensive blood glucose control
with sulphonylureas or insulin compared with conventional treatment and
risk of complications in patients with Type II diabetes. Lancet 1998;
352(9131):837-53.

Malcolm’s case continued

Investigations:
1. Urinalysis negative for both blood and 

protein.

2. Hemoglobin A1C (Hgb A1c) is 7%.

3. Urea and creatinine are 6 mmol/L and 
85 umol/L respectively.

4. The 24-hour urine for protein is “below 
detectable limits,” but is positive for 45 mg 
of microalbumin daily.

What is the next step?
1. First morning urine for 

microalbumin:creatinine ratio should be sent 
on several occasions. If greater than 2.0, an 
AC-I or ARB should be initiated.

2. The serum potassium and creatinine are 
checked within 7-10 days of starting the 
above medication.

3. The first morning urine 
microalbumin:creatinine ratio should be 
rechecked in 6 months and if still greater 
than target the medication dose increased 
or the other agent started.

4. Target Hgb A1c is 7% or less and blood 
pressure < 130/80 should be maintained.
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Microalbuminuria testing In diabetes

TYPE I DM AFTER FIVE YEARS OR AFTER AGE 15
TYPE II DM AT DIAGNOSIS

(Normotensive or hypertensive)

Standard office dipstick for protein

Positive

First morning urine for 
albumin/creatinine ratio

24-hour urine for
protein and creatinine

Elevated* Not elevated

Repeat 1st morning 
2-3 times

Repeat 1st

morning urine for 
albumin/

creatinine ratio every
6 months

If elevated, do 
24 hour urine for

protein + 
creatinine

Treat blood sugar to goal, 
consider ACE-I/ARB and 

nephrology referral

Overt proteinuria
and/or decreased
creat clearance

No proteinuria +
creatinine 
clearance 

normal

Urine microalbumin:urine creatinine ratio

*Elevated = 2.0 mg albumin/mmol creatinin (males)
or 2.8 mg albumin/mmol creatinine (females)

Definitions:
1. Microalbuminuria- 30-300mg protein/24 hours (dipstick negative or trace 

protein only) in nonpregnant patient in the basal state and hemoglobin A1c 7% or less.

2. Overt proteinuria- > 300mg protein/24 hours.

3. Goal blood sugar - Hemoglobin A1c 7% or less.

Targets:

Albuminuria - up to 30 mg/day or ratio of microalbumin:creatinine less than elevated range; 
Blood pressure - < 130/80 unless more than 1 g protein/day in which case it is <125/75.

Negative or trace proteinuria

If elevated start 
ACE-I/ARB and 
follow albumin/

creatinine ratio every
six months



What are the treatment goals?

Once a patient with diabetes has been identified
to have persistent microalbuminuria, treatment is
either initiated or intensified (Table 3). Both
angiotensin-converting enzyme inhibitors (ACE-
Is) and angiotensin receptor blockers (ARBs)
reduce microalbuminuria, which is a marker of
renal disease. 

Hyperglycemia alone can result in increased
microalbuminuria. Reducing hemoglobin A1c to
target can reduce microalbuminuria. It is unclear
for what period of time normoglycemia must be
maintained, however, to achieve this end.

Achieving optimal blood pressure (BP) con-
trol is critical to slowing the progression of dia-
betic kidney disease. The target blood pres-
sure for patients with > 1 g of proteinuria
are even more aggressive.

The Canadian Diabetes Association
(CDA) 1998 guidelines recommend ACE-I
for patients with Type I and Type II diabetes
with microalbuminuria.3 New guidelines
will be published this year. The American
Diabetes Association Guidelines, published
in 2002, recommend the use of an ACE-I
for people with Type I diabetes even in the
absence of hypertension, and ARBs for peo-
ple with Type II diabetes with microalbu-
minuria.4 This discrepancy is likely because
of the publication of the various ARB trials
after the release of the CDA guidelines.5,6

What about the combination of
ACE-Is and ARBs?
Many people with diabetes are hypertensive
and many hypertensive patients require
more than one agent to obtain proper BP
control. There is evidence that the addition

of an ACE-I to an ARB may improve blood pres-
sure control, but the combination will possibly
also reduce microalbuminuria.7

If neither an ACE-I or ARB can be tolerated, a
nondihydropyridine calcium channel blocker can
be instituted.4

Microalbuminuria

How to diagnose and treat
• Use urine microalbumin screening for early 

diabetic nephropathy.

• Screen appropriately (basal conditions, request
microalbumin and not protein).

• Intervene early and aggressively with risk
factor modification.

Take-home
message



Hyperlipidemia and smoking are also risk fac-
tors for microalbuminuria and diabetic nephropa-
thy, and should be aggressively modified.10-12

The role of annual microalbuminuria testing is
less clear after diagnosis and institution of ACE-
I or ARB therapy, blood sugar and BP control.
Most physicians recommend continued surveil-
lance to assess response to treatment and the pro-
gression of disease.

So, what’s a little protein? 
It is microalbuminuria; a marker, if persistent, of
eventual diabetic kidney disease and of cardio-
vascular death. It is measurable early in diabetes
and modifiable to slow and hopefully halt the
progression to end-stage renal failure. 
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