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Microalbuminuria (MA) is defined as persistent el-
evation of albumin in the urine, of 30–300 mg/day
(20–200 µg/min). These values are less than the
values detected by routine urine dipstick testing,
which does not become positive until protein ex-
cretion exceeds 300–500 mg/day. Use of the albu-
min-to-creatinine ratio is recommended as the
preferred screening strategy for all diabetic pa-
tients. MA is measured in spot morning urine ob-
tained from the patient in the office and sent for
measurement of both albumin and creatinine. A
value above 0.03 mg/mg suggests that albumin ex-
cretion is above 30 mg/day and therefore MA is
present. MA should be checked annually in every-
one, and every 6 months within the first year of
treatment to assess the impact in patients started
on antihypertensive therapy. MA is an established
risk factor for renal disease progression in type 1
diabetes and its presence is the earliest clinical sign
of diabetic nephropathy. In addition, a number of
studies suggest that MA is an important risk factor
for cardiovascular disease and defines a group at
high risk for early cardiovascular mortality in
both type 2 diabetes and essential hypertension.
MA also signifies abnormal vascular permeability
and the presence of atherosclerosis. Among nondi-
abetic patients with essential hypertension, MA is
associated with higher blood pressures, increased
serum total cholesterol, and reduced serum high-

density lipoprotein cholesterol. Thus, taken to-
gether these data support the concept that the
presence of MA is the kidney's notice to the physi-
cian/patient that there is a problem with the vas-
culature. MA can be reduced, and progression to
overt proteinuria prevented, by aggressive blood
pressure reduction. The National Kidney Founda-
tion recommends that blood pressure levels be
maintained at or below 130/80 mm Hg in anyone
with diabetes or renal disease. This should be ac-
complished with antihypertensive agents that pre-
vent the rise in MA and hence prevent
development of proteinuria. Such agents are an-
giotensin-converting enzyme inhibitors, an-
giotensin receptor blockers and, to a lesser extent,
ß blockers, non-dihydropyridine calcium antago-
nists, and diuretics. In summary, the presence of
MA is a marker of endothelial dysfunction and a
harbinger of markedly enhanced cardiovascular
risk. All patients with diabetes and/or hyperten-
sion should be screened for the presence of mi-
croalbuminuria with use of spot morning urine.
To maximize prevention of MA development, the
following goals should be instituted: 1) blood
pressure should be maintained at <130/80 mm Hg
and a low-salt, moderate-potassium diet institut-
ed; 2) in diabetics, HbA1c should be kept at <7%;
3) in obese patients, a weight loss program should
be implemented, with a goal BMI of <30; and 4)
the physician and patient, working together,
should maintain low-density lipoprotein choles-
terol at <120 mg/dL, and <100 mg/dL if diabetes
is present. (J Clin Hypertens. 2001;3:99–102). 
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The normal rate of albumin excretion is less
than 30 mg/day; values above 300 mg/day

R e v i e w s

Microalbuminuria: 
What Is It? Why Is It Important? 
What Should Be Done about It?

George L. Bakris, MD

From the Rush University Hypertension Center, Rush-
Presbyterian-St. Luke’s Medical Center, Chicago, IL
Address for correspondence/reprint requests: 
George L. Bakris, MD, Rush Medical Center, 
1700 West Van Buren Street, Suite 470, 
Chicago, IL 60612
Manuscript received December 12, 2000;
accepted January 5, 2001



(200 µg/min) are considered to represent overt pro-
teinuria. Microalbuminuria is defined as persistent
values of albumin in the urine between 30 and 300
mg/day (20–200 µg/min).1 These values are less
than the values detected by routine urine dipstick,
which does not become positive, even for trace
amounts, until protein excretion exceeds 300–500
mg/day. Thus, the routine urine dipstick is relative-
ly insensitive for detection of microalbuminuria.

MEASUREMENT OF MICROALBUMINURIA 
For many years, 24-hour urine collection was the
gold standard for the detection of microalbumin-
uria. However, recent studies have shown strong
correlations between spot morning urine samples
and 24-hour collections.2 A spot morning urine may
be collected from the patient in the office and sent
for measurement of both albumin and creatinine.
The reason for measuring both albumin and creati-
nine is that measuring the albumin concentration
alone can give false negative results, since the albumin
concentration, but not the rate of albumin excretion,
is influenced by urine volume. Creatinine levels pro-
vide a true estimate of an adequate urine collection,
since they are dependent on the muscle mass of a
given person. A value above 0.02 suggests that albu-
min excretion is above 30 mg/day and therefore mi-
croalbuminuria is present. For example, if urine has
30 mg of albumin and 140 mg of creatine, the ratio
is 30 mg/150 mg, or 0.2. This about 300 mg/day of
albuminaria (dipstick positive); the microalbumin-
uria is 3 mg albumin with creatine of 150 mg, or
3/150=0.02. Dehydration, fever, exercise, heart fail-
ure, and poor glycemic control are among the fac-
tors that can cause transient microalbuminuria.3

Use of the albumin:creatinine ratio is recom-
mended as the preferred screening strategy for all
diabetic patients.4,5 In patients started on antihy-
pertensive therapy, microalbuminuria should be
checked every 6 months within the first year, and
annually thereafter, to assess the effect of treat-
ment. The physician should consider the follow-
ing, however, to maximize the reliability of this
test: 1) Vigorous exercise may cause a transient in-
crease in albumin excretion, so patients should refrain
from vigorous exercise in the 24 hours prior to the
test. 2) The slope of the relationship between the
spot urine and the 24-hour collection varies
throughout the day, and the best correlation oc-
curs in the mid-morning. 

Cost and Convenience of Measurement 
Microalbuminuria can be measured in the office
by one of two methods, Micral II® sticks and
the spot albumin:creatinine ratio. The Micral

II® is a dipstick method specifically designed to
detect the lower levels of albumin in the spot
urine. The sensitivity of the test ranges from
88%–95%, with a specificity of 92%–95%.6

The cost of microalbumin determination using
the Micral II® stick ranges from $4.00–$7.00
per strip used.

Use of a morning spot urine for the albumin:crea-
tinine ratio has a sensitivity and a specificity of 93%
and 97%, respectively. An advantage over the Mi-
cral II® stick is that it provides a quantitative value
rather than a qualitative “one or two plus” value.
The cost, however, is more than that of the Micral
II® method, ranging from $12.00–$24.00 per sam-
ple tested. Additionally, using the albumin:creatinine
ratio, one must wait 24–48 hours for a result.

WHY MEASURE MICROALBUMINURIA? 
Microalbuminuria is an established risk factor for
renal disease progression in type 1 diabetes. Its
presence is the earliest clinical sign of diabetic
nephropathy.1,4,5 However, fewer than 50% of
patients with type 1 diabetes and microalbumin-
uria are at risk for renal disease progression.
These disparate findings may be due in part to the
time at which microalbuminuria begins. Most pa-
tients who develop microalbuminuria within the
first 10 years of having type 1 diabetes have pro-
gression to macroalbuminuria (>300 mg/day—
dipstick-positive). Once macroalbuminuria is
present in these patients, more than one half will
progress to end-stage renal disease and require
dialysis, if they do not suffer a fatal cardiovascular
event prior to requiring dialysis.

More importantly, however, a number of stud-
ies4,5,7–9 suggest that microalbuminuria is also a sig-
nificant risk factor for cardiovascular disease and
defines a group at high risk for early cardiovascular
mortality in both type 2 diabetes and essential hy-
pertension. In one study,10 for example, 141 non-
proteinuric patients with type 2 diabetes were
followed for a mean of 3.4 years. The mortality rate
was 28% in those with microalbuminuria and 4%
in those with normal albumin excretion. This in-
crease in risk was independent of other cardiovascu-
lar risk factors. A similar increase in mortality risk
has been described in nondiabetic patients with es-
sential hypertension.11 In addition, a 10-year follow-
up study12 of over 2000 people indicated that the
presence of microalbuminuria more than doubled
the risk of development of ischemic heart disease.
Moreover, in those with blood pressures of <140/90
mm Hg, microalbuminuria doubled the risk of is-
chemic disease development relative to the group
with normoalbuminuria. 
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The apparent association between microalbu-
minuria and atherosclerosis is related, in part, to
an adverse risk factor profile. Among nondiabetic
patients with essential hypertension, microalbu-
minuria is associated with higher blood pressures,
increased serum total cholesterol, and reduced
serum high-density lipoprotein cholesterol. General-
ized vascular wall dysfunction also may be observed in
nondiabetic patients with essential hypertension.13,14

Thus, taken together, these data support the no-
tion that the kidney is the “sentinal of the vascula-
ture.” The presence of microalbuminuria signals
increased permeability of the endothelial cells and
signifies that some level of injury is present and vas-
cular responsiveness is compromised.

The enhanced risk of cardiovascular disease
with microalbuminuria may also be due in part to
an association with hyperhomocysteinemia, a risk
factor for atherosclerosis, or hypercholesterolemia.
In addition, a cross-sectional analysis of 1160 type
1 diabetic subjects in the Diabetes Control and

Complications Trial15 showed that progressive de-
grees of albuminuria were associated with an in-
crease in intermediate-density lipoprotein and
small, dense low-density lipoprotein (LDL) parti-
cles. This suggests that the associated dyslipidemia
may account for the increased cardiovascular risk
in diabetic patients with microalbuminuria.

WHEN TO TREAT, AND HOW? 
The current recommendation is for an annual screen-
ing of microalbuminuria in all patients with dia-
betes.4,5 Screening can be deferred for 5 years after
the onset of disease in type 1 diabetics because mi-
croalbuminuria is uncommon before this time.

Albumin excretion can be reduced and progression
to overt proteinuria prevented by aggressive blood
pressure reduction. The National Kidney Foundation
recommends that blood pressure levels be maintained
at or below 130/80 mm Hg in anyone with diabetes
or renal disease.4 This should be accomplished with
antihypertensive agents that prevent the rise in mi-
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Figure. A suggested paradigm by which blood pressure goals in people with renal insufficiency and/or diabetes can be achieved by
the least intrusive means possible. Everyone with diabetes and/or renal insufficiency should be instructed on lifestyle modifica-
tions, as per the JNC VI. Everyone, however, should be started on therapy if blood pressure is greater than 130/85 mm Hg. In
patients with blood pressures >15/10 mm Hg above goal, two drugs should be used; in patients with blood pressures above goal
but not >15/10 mm Hg above goal, one drug may be used alone. #Note: If blood pressure is <15/10 mm Hg above goal (130/80
mm Hg), an angiotensin-converting enzyme (ACE) inhibitor alone may be used. The ACE inhibitor should be the same if two
different fixed dose combinations are used. *Non-dihydropyridine calcium channel blockers (verapamil and diltiazem) have been
shown to reduce both cardiovascular mortality and progression of diabetic nephropathy independent of an ACE inhibitor).
Adapted with permission from Bakris et al. Am J Kidney Dis. 2000;36:646–661.4



croalbuminuria and hence prevent development of
proteinuria. Such agents include angiotensin-convert-
ing enzyme (ACE) inhibitors and angiotensin receptor
blockers (ARBs), given either alone or with a diuretic
to achieve blood pressure goals of <130/80 mm Hg in
the diabetic and <140/90 in the general population. A
paradigm that exemplifies the approach is shown in
the Figure. Whether other antihypertensive drugs will
be as effective as ACE inhibitors in preventing pro-
gressive proteinuria is unclear; studies in patients with
overt proteinuria suggest that some β blockers (such
as carvedilol), non-dihydropyridine calcium channel
blockers (such as diltiazem and verapamil), and thi-
azide diuretics may have prominent antiproteinuric
activity.16,17

SUMMARY
It has become clear that the presence of microalbu-
minuria is a marker of endothelial dysfunction and a
harbinger of markedly enhanced cardiovascular risk.
All patients with diabetes and/or hypertension should
be screened for the presence of microalbuminuria
with the use of spot morning urine for albumin and
creatinine determinations. To maximize prevention of
microalbuminuria, the following factors should be in-
stituted. First, blood pressure should be maintained at
<130/80 mm Hg and the patient should be on a low-
salt/moderate-potassium diet. Second, if the patient is
diabetic, HbA1c should be maintained at <7%. Third,
for obese patients a weight loss program should be in-
stituted to achieve a body mass index of <30. Last,
the physician and patient, working together, should
maintain LDL cholesterol at <120 mg/dL, and at
<100 mg/dL if diabetes is present. 
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