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MISE AU POINT/IN-DEPTH REVIEW
INCREASED URINARY ALBUMIN EXCRETION
Définition, prevalence, clinical significance and therapeutic implications

Adel E. BIRBARI, Najla DAOUK, Ahmed FAWAZ

INTRODUCTION

Recent studies indicate that increased urinary albumin
excretion is an independent predictor of cardiovascular
disease (CVD) and all-cause mortality in both diabetic
and nondiabetic men and women and may be a stronger
indicator for future cardiovascular (CV) events than sys-
tolic blood pressure (SBP) or serum cholesterol [1-2].
Detecting increased urinary albumin excretion is an
important screening tool to identify people who are at
high risk for CV events and the progression of kidney
disease and who need more intensive therapy compared
with subjects with normal albumin excretion rates [3].

DEFINITION AND CLASSIFICATION

Small amounts of albumin are present in the urine of
healthy individuals [4]. However, excretion of albumin
in the urine above a certain level is pathologic and be-
comes an independent risk marker for both CV and renal
diseases [1].

Increased urinary albumin excretion is classified into
two groups : (1) microalbuminuria, (2) macroalbuminuria.

(1) Microalbuminuria is a term used to define a sub-
clinical increase in urine excretion which cannot be
detected by the traditional dipstick technique used in uri-
analysis [5]. It does not denote the excretion of small
albumin molecules.

By definition, microalbuminuria corresponds to the
finding of an albumin excretion rate of 20-200 µg/min,
30-300 mg/24 h or an urinary albumin to creatinine ratio
(ACR) of 2.5-25 mg/mmol (or 22-177 mg/g) in males and
3.5-30 mg/mmol (or 31-265 mg/g) in females (Table I) in
a first morning urinary sample.

These conventional cut-off levels for defining micro-
albumineria arose originally from studies of the associa-
tion between urinary albumin and risk of nephropathy in
patients with diabetes [6]. These cut-off levels have

been used to classify patients and predict renal events.
However, recent evidence indicates that levels of uri-
nary albumin much lower than the traditional thresholds
also are predictors of clinical events, suggesting a con-
tinuous relationship between urinary albumin levels and
clinical endpoints [1]. These data suggest that a differ-
ent cut-off level for the definition of microalbuminuria
may be necessary for predicting CV events. Lower cut-
off levels such as urinary albumin excretion rate over 
5 µg/min, urinary albumin concentration higher than 
6 mg/l or urinary ACR over 0.7 mg/mmol have been
suggested [7].

(2) Macroalbuminuria (proteinuria) denotes a urinary
albumin excretion rate which is detectable by routine 
urinalysis dipstick, and which exceeds 300 mg/24 h or 
200 µg/min in timed collections, corresponding to an 
urinary ACR greater than 20 mg/mmol (or greater than 
177 mg/g) in males and greater than 30 mg/mmol (or
greater than 265 mg/g) in females in spot first morning
(first void) urine sample [5] (Table I).

PREVALENCE

Abnormally elevated urinary albumin excretion is a
highly prevalent laboratory finding in several disease
states as well as in the general population. However, preva-
lence rates vary widely across studies [1]. This has been
attributed to the lack of consistency in urine collection
times, methods of measurement of urinary albumin, ethnic
origin and presence or absence of comorbid conditions.

In diabetes mellitus, the high prevalence of raised uri-
nary albumin excretion rates is well documented [1, 3].
Worldwide surveys have shown that 20-40% of patients
exhibit microalbuminuria while macroalbuminuria has
been reported in 10% [3]. Prevalence rates are highest in
Hispanic and Asian patients and lowest in Caucasian
individuals [3].

In essential hypertension the presence of increased uri-
nary albumin excretion is less consistent. Data obtained
in many cross-sectional large scale studies have demon-
strated large differences with prevalence rates varying
from a low of 4.7% to a high of 46% [1, 3]. Although the
cause of this wide variability is unclear, the presence of
confounding factors has been postulated to explain these
differences [3]. Prevalence rates of increased urinary
albumin excretion are higher in hypertensive subjects
with moderate to severe BP elevation, with evidence of
target organ damage and/or atherosclerotic vascular dis-
ease, and of non Caucasian ethnicity [3]. Data on gender
differences are inconsistent [3].
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Large population studies have demonstrated that mi-
croalbuminuria is detected in 5 to 15% in the general
population and in 3 to 8% of healthy individuals without
diabetes or hypertension [3, 8].

Some hypertensive patients with an initial urinary al-
bumin level in the high normal range from 15-29 mg/24 h
may progress towards microalbuminuria despite anti-
hypertensive treatment [9].

METHODS FOR ASSESSMENT AND EXPRESSION
OF URINARY ALBUMIN EXCRETION

Urinary albumin excretion does not remain constant,
but varies from day to day. It is influenced by a large num-
ber of factors including circadian pattern, state of hydra-
tion, physical activity and presence of pathologic condi-
tions. Night-time recumbency and overhydration cause a
reduction while physical activity, in particular strenuous
exercise, elevate urinary albumin excretion [3]. Likewise
fever, hematuria, menstrual bleeding, urinary tract infec-
tion and heart failure are associated with a transient mi-
croalbuminuria which is more or less persistent depending
on the cause, intensity and duration of the respective con-
dition [3]. Further, day to day variability in urinary albu-
min excretion is also influenced by the method of urine
sampling, absolute amount of albumin in the urine and 
the type of underlying renal disease [3]. Reproducibility 
is poorer in high range than in low range albuminuria, and
in type 1 diabetic compared to essential hypertensive
patients [3].

Urinary albumin excretion can be assessed in one of
the four urine collection procedures : 2 timed collections
(24 h and timed-overnight) and 2 spot sampling collec-
tions (random and morning/first void) (Table II).

Which sample should be collected ?
For improved precision for the diagnosis of microal-

buminuria and to overcome the various pitfalls, 24 h
urine collection is the gold standard. The next best is a
timed overnight urine collection [3]. However, these
timed collections are subject to collection errors and
require significant effort from and compliance of the
patient. Further, they may not be practical for clinical

evaluation and follow-up [3]. 
Taking these considerations into account and to avoid

confounders associated with timed urine collections,
methods based on spot urine sampling have been advo-
cated [3]. The diagnostic performance of measuring uri-
nary albumin concentration in spot sampling in predict-
ing urinary albumin equal or greater than 30 mg/24 h 
in subsequent 24 h urine collections is satisfactory [3].
A spot first-morning (first void) urine sample has the
advantage over a random spot urine sample because it is
always performed at the same time of the day and is least
influenced by hydration status and physical activity of
the patient, reducing the variability that is caused by
these factors [3]. Further, for untimed samples, the
determination of ACR may be more reliable than just a
urinary albumin concentration, particularly as it may
correct variability in timing collection [3]. Likewise, in
case a specific patient is followed over time with serial
urine samples, the ACR may offer an advantage over
albumin concentration alone [11-12].

However, there are pitfalls in standardizing urine
ACR for men and women. Urine creatinine excretion is
influenced by gender, age, race and ethnicity while uri-
nary albumin excretion is independent of these factors
[11]. Creatinine, a metabolic byproduct of skeletal mus-
cle creatine and phosphocreatine metabolism, is lower in
subjects with smaller muscle mass such as women and
the elderly [11]. Because the denominator in the urine
ACR is lower in women, different definitions of an
abnormal value have been recommended for men and
women [11-12].

T A B L E I
THRESHOLD LEVELS FOR URINARY ALBUMIN EXCRETION

TI M E D CO L L E C T I O N S SP O T CO L L E C T I O N S

24 h O v e r n i g h t m g / l A l b / C r A l b / C r
m g / D µ g / m i n m g / m m o l m g / g

NO R M A L < 30 < 20 < 20 < 3 < 27
MI C R O A L B U M I N U R I A 3 0 - 3 0 0 2 0 - 2 0 0 2 0 - 2 0 0 2.5-20 M 2 2 - 1 7 7

3.5-30 F 3 1 - 2 6 5
MA C R O A L B U M I N U R I A > 300 > 200 > 200 > 20 M > 177
(PR O T E I N U R I A) > 30 F > 265

A l b : albumin     C r : creatinine     M : male     F : female

TABLE II
METHODS FOR ASSESSMENT OF URINARY

ALBUMIN EXCRETION

1. Timed urine collection
(a)  24 h urine volume collection
(b)  Overnight timed urine collection

2. Spot urine sampling
(a)  Random urine sampling
(b)  Spot morning (first void) urine collection
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Gender-specific definitions of urinary albumin excretion
The recommended ACRs to define microalbuminuria

(30-300 µg/mg) which do not account for gender and
racial differences in urine creatinine excretion may un-
derestimate microalbuminuria in subjects with higher
muscle mass (men) or overestimate it in subjects with
lower muscle mass [11]. Therefore, several investigators
have advocated using separate ACR cutpoints in men and
women to detect microalbuminuria to help avoid overes-
timating or underestimating the prevalence/incidence of
microalbuminuria in subjects with different muscle mass.
To determine gender-specific ACR values, Warren com-
pared ACR in spot urine samples to albumin excretion
rates measured in timed urine specimens. He reported
that single ACR values of 30-300 µg/mg corresponded to
ACR of 17-250 µg/mg in men and 25-355 µg/mg in
women [11-12]. By dividing the ACR by 8.84 converts
the units (from µg/mg to mg/mmol) [12].

Using the traditional ACR definition (30-300 µg/mg) to
examine the prevalence of microalbuminuria in US using
the National Health and Nutrition Examination Survey
(NHANES) III, Knight reported that women were signifi-
cantly more likely than men to have microalbuminuria [11].
However, when the gender-specific criteria were applied, no
significant gender differences were observed in the preva-
lence of microalbuminuria.

CLINICAL SIGNIFICANCE

Prospective studies confirm that microalbuminuria is
predictive, independently of classical risk factors, of CV
events and all-cause mortality within groups of patients
with diabetes or hypertension and in the general population.

Diabetes mellitus
In type 1 diabetes mellitus, microalbuminuria is a pre-

dictor of CV events [1]. A 10-year observational study in
adults with type 1 diabetes mellitus at the Steno Diabetes
Center documented increased CV mortality independent
of classical risk factors [1]. This association has been
observed also in type 2 diabetes mellitus. Denneau and
Gerstein demonstrated a twofold increased risk of total
and CV mortality in microalbuminuric patients with type
2 diabetes mellitus [1]. Increased urinary albumin excre-
tion is also an independent risk factor in these patients. 
In the Durango study it was associated with a threefold
increased risk of ischemic stroke [1, 13]. Further, abnor-
mal urinary albumin levels are related to other CV
events such as heart failure and lower extremity amputa-
tion [14-15].

H y p e r t e n s i o n
Numerous studies document a link between micro-

albuminuria and CVD in essential hypertension. Hyper-
tensive patients with increased urinary albumin excretion
display (1) an atherosclerotic risk profile characterized by
higher than normal levels of atherogenic  lipoproteins such
as low-density lipoprotein cholesterol (LDL-C) and lipo-

protein (a), greater than normal insulin response to a glu-
cose load, and insulin resistance ; (2) abnormal 24 h BP
pattern characterized by less than normal nocturnal dip-
ping (fall) of BP ; (3) heightened levels of systemic inflam-
matory markers such as hsCRP (high sensitivity C-reactive
protein) ; (4) evidence of target organ damage including
unfavorable alterations of left ventricular geometry,
increased intima-media thickness (a sign of carotid athero-
sclerosis), augmented arterial stiffness and renal dysfunc-
tion ; (5) greater risk of CV complications indepently of
the degree of BP control [1].

General population
There is increasing evidence from large population-

based studies that increased urinary albumin excretion 
is related to fatal and non fatal CV events, not only in
individuals with hypertension, diabetes mellitus or high
CV risk background, but also in apparently healthy indi-
v i d u a l s .

In nonhypertensive, and nondiabetic participants in
the P R E V E N D (Prevention of Renal and Vascular En d-
stage Disease), HUNT (Nord-Trondelag Health St u d y )
and EPIC (European Prospective Investigation) studies,
presence of microalbuminuria was associated with a 29-
50% increased risk of CV mortality and 40% increased
risk of incident coronary heart disease [1, 8].

In addition to CV events, microalbuminuria has been
associated also with cerebrovascular disease. In the EPIC
study, microalbuminuric individuals had a 50% increased
risk of ischemic stroke [1]. Further, the level of urinary
albumin was a predictor of severity of the neurological
deficit and risk of recurrence of stroke [1].

Relation between albuminuria and renal outcome
Numerous studies indicate that albuminuria is a

strong  predictor for progression of renal disease in overt
proteinuric nephropathy, as well as in patients with dia-
betes mellitus, hypertension and in the general popula-
tion [1, 18-19].

Elevated urinary albumin excretion is an early pre-
dictor of progressive loss of renal function in type 1 and
type 2 diabetes mellitus [16-17]. Albuminuria appears to
be associated with worse renal outcome also in nondia-
betic patients. In the PREVEND Study, after a 4.2-year
follow-up, the number of individuals who progressed to
renal insufficiency/failure was related to baseline micro-
albuminuria [8].

Associations with other CV risk factors
Although it is well recognized that elevated urinary

albumin excretion frequently occurs in patients with
hypertension or diabetes mellitus, it appears also to be a
sensitive marker for the development of de novo hyper-
tension (Fig. 1) or new onset diabetes mellitus (Fig. 2).
Microalbuminuric individuals have a twofold increased
risk for the development of de novo hypertension, as well
as a fourfold increased risk for new onset diabetes melli-
tus, even after correcting for baseline glucose and insulin



E. BIRBARI et al.– Urinary albumin excretion                                                        Lebanese  Medical Journal 2006 • Volume 54 (3) 175

levels and excluding those with impaired glucose metab-
olism or the metabolic syndrome [5]. Further, normoten-
sive microalbuminuric individuals are at risk to progress
to higher BP levels [1].

Which levels of albuminuria predict CV events ?
Recent studies have added novel findings to the well

established association between albuminuria and risk of
C V D . First, the association between albuminuria and risk
of CVD appears at urinary albumin excretion rates much
lower than the conventionally defined threshold levels of
30 mg/24 h or 20 µg/min in timed collections, or an uri-
nary ACR ratio of 2.5 mg/mmol in men and 3.5 mg/mmol
in women, regardless of the population studied. In a 
population-based cohort of 2085 consecutive subjects,
an urinary ACR of only 0.65 mg/mmol was associated
with a relative risk of 2.3 of ischemic heart disease [2].
Similarly, in an elderly population, subjects with a timed
overnight urinary albumin excretion greater than 7.5 µg/
min had a higher mortality rate than those with lower
values [1]. In hypertensive patients, an overnight urinary
albumin excretion rate between 5 and 10 µg/min was
associated with an increased risk of 70% and 50% of
coronary heart disease and mortality respectively [20].
The risk of both events increases to 100% with a urinary
albumin excretion greater than 10 µg/min [20]. In the
cohort of subjects included in the HOPE study, com-
pared with the lowest quartile of ACR, the relative risk
of primary endpoint in the fourth quartile, defined as an
ACR greater than 1.62 mg/mmol, was 1.97. Second, in
diabetic patients, progression of albuminuria is associat-
ed with a further increase in the risk of CVD indepen-
dently of the initial urinary albumin excretion [22].
Third, the relation between urinary albumin excretion
and risk of CV and renal disease is a continuum, both
increasing in a graded fashion. In the Microalbuminuria,
Cardiovascular and Renal Outcomes (MICRO) Heart
Outcomes Prevention Evaluation (HOPE) substudy, the
risk for primary outcome (myocardial infarction, stroke
and CV death) increased in a graded fashion with in-
creasing urinary ACR, even below the traditional micro-
albuminuria threshold [22].

Pathogenetic mechanisms
The pathophysiologic mechanism of the association

between albuminuria, CV and renal disease remains
u n c l e a r .

Impaired endothelial function has been postulated to
link microalbuminuria and risk of CVD [23]. Several
groups of investigators have demonstrated increased lev-
els of biochemical markers of endothelial dysfunction as
well as decreased flow-mediated dilatation of the brachial
artery in diabetic and in hypertensive subjects [24-25].
However, in the PREVEND Study, in apparently healthy
nondiabetic/nonhypertensive subjects, increasing levels
of urinary albumin excretion were accompanied by a 
significant increase in age, SBP/DBP, body mass index
(BMI) and serum triglycerides and a preponderance of
males whereas flow-mediated dilatation of brachial artery
was normal [26]. In these studies, urinary albumin excre-
tion correlated with BP, BMI and serum triglycerides but
not with flow-mediated dilatation [26]. These investiga-
tors proposed that, in the light of these observations, the
presence of atherogenic risk factors precedes the develop-
ment of endothelial dysfunction in microalbuminuric 
otherwise healthy individuals [26] (Fig. 3).

What is the mechanism of urinary albumin excretion in
the presence of normal endothelial function ? It is very
likely that the transmission of increased systemic BP to
the glomerulus particularly SBP will lead to increased
glomerular pressure and increased urinary albumin excre-
tion [27]. Further, in the obese, the secretion of cytokines
from adipocytes may be involved in initiating an athero-
sclerotic process and increase vascular permeability which
might be an additional pathophysiologic mechanism
underlying increased urinary albumin excretion [28]. At
this stage, albuminuria reflects renal functional and poten-
tially reversible glomerular hemodynamic and basement

FIGURE 1. Relation between microalbuminuria
and hypertension

FIGURE 2. Relationship between urinary albumin excretion
and type 2 diabetes mellitus.

Microalbuminuria Hypertension Type 2 diabetes
(NIDDM)

Microalbuminuria

FIGURE 3. Relation between cardiovascular risk
and urinary albumin excretion.
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membrane alterations [26-27]. However, with increasing
severity of albuminuria, with levels in excess of 200 µg/
min, renal structural changes occur, leading to overt pro-
teinuria, worsening renal function, higher BP and signifi-
cantly elevated risk of CVD [29] (Fig. 4).

THERAPEUTIC IMPLICATIONS

Aims of therapy
The mainstay of therapy should be adequate BP control

to levels of less than 130/80 mmHg and maximization of
albuminuria by upward titration of antihypertensive med-
ications, although tolerability may limit the dose used.

There is increasing evidence that reduction of micro-
albuminuria is associated with reduction in the incidence
of CV events as well as in renal outcomes in different
pa-tient populations, including healthy individuals,
patients with hypertension or diabetes.

Several strategies are available to lower urinary albu-
min excretion in the microalbuminuria range. Widely
known is the albuminuria reducing effect of antihyperten-
sive agents. In this respect, agents that block the renin-
angiotensin-aldosterone system confer a greater reduction
in urinary albumin excretion and greater cardioprotection
as well as renoprotection than conventional therapy,
despite equal BP reduction.

General population
The Prevention of Renal and Vascular Endstage

Disease Intervention Trial (PREVEND-IT) is the only
randomized trial that evaluated the effect of reduction of
albuminuria in microalbuminuric healthy individuals.
Asselbergs demonstrated that reduction of albuminuria
with the angiotensin converting enzyme inhibitor fosi-
nopril tended to be cardioprotective [30].

Hypertension
Similar results were reported in hypertensive patients.

In the LI F E Study, in patients with hypertension and 
left ventricular hypertrophy, compared to atenolol, losar-
tan, an angiotensin receptor blocker, conferred a greater
reduction in urinary albumin excretion and better cardio-
protection for similar BP levels [31]. Further, the greater
the reduction in the levels of baseline and in-treatment

albuminuria, the greater the reduction in risk of CVD
[32]. Interestingly, reduction in albuminuria explained
about 17% of the benefits of losartan relative to atenolol
on the composite endpoint of CV death, myocardial
infarctus and stroke after 4.8 years of follow-up [33].

Diabetes mellitus
In patients with diabetes mellitus, blockade of the

renin-angiotensin-aldosterone system has been shown to
reduce progression to overt proteinuria, decrease in renal
function and endstage renal disease. In the IRMA-2
Study (Irbesartan in Patients with Type 2 Diabetes and
Microalbuminuria), irbesartan, an angiotensin receptor
blocker reduced albuminuria substantially in microalbu-
minuric hypertensive patients with diabetes mellitus
type 2 and this was associated with renoprotection and
some degree of CV protection [34]. This renoprotective
action appeared to be dose-dependent. Further, the bene-
ficial effect of irbesartan on urinary albumin excretion
could not be explained by a reduction in BP solely [34].
The angiotensin receptor blocker valsartan has also been
shown to reduce albuminuria, independent of its BP low-
ering action in hypertensive and normotensive albumin-
uric patients with type 2 diabetes mellitus [35]. In the
RENAAL Trial, in diabetic type 2 patients with nephro-
pathy, losartan 50-100 mg/D reduced significantly albu-
minuria, loss of renal function and hospitalization for
heart failure [36-37]. In this study, the level of residual
albuminuria during treatment also had a strong effect on
renal outcome [37].

Combination therapy
Dual blockade of the renin-angiotensin system with

angiotensin converting enzyme inhibitor and angiotensin
receptor blocker in patients with type 2 diabetes mellitus
and albuminuria is more effective in reducing BP and
decreasing albuminuria than either agent alone even in
maximal recommended doses [38-39]. Whether dual ther-
apy  will translate to a reduced incidence of endstage renal
disease in patients with diabetes mellitus is unknown.
However, the recent combination treatment of angiotensin
II receptor blocker and angiotensin-converting enzyme
inhibitor in nondiabetic renal disease (C O O P E R A T E
study) has demonstrated that dual therapy in nondiabetic
proteinuric patients was superior to monotherapy in
retarding progression to endstage renal disease, despite
the achievement of similar BP in the different groups
[ 4 0 ] .

Combination treatment of an angiotensin-converting
enzyme inhibitor with a dihydropyridine calcium chan-
nel blocker or a diuretic may also be associated with 
a greater reduction in albuminuria than angiotensin-
converting enzyme inhibitor alone in patients with type
2 diabetes mellitus, albuminuria and hypertension [41-
42].

Other therapeutic approaches such as statins and glu-
cosamineglycans have been shown to reduce albumin-
uria in microalbuminuric diabetes type 2 patients [43]. 

FIGURE 4. Relation between hemodynamic and structural
changes in urinary albumin excretion.



CONCLUSION

Microalbuminuria is a powerful and independent risk
factor for renal and CVD. It is frequent in the general
population, hypertensives, diabetics and patients with
CVD. It is also often associated with evidence of target
organ damage and high incidence of CV complications.

Regular detection of albuminuria is indicated for risk
stratification, particularly in patients with high athero-
sclerotic burden.

Cardiovascular protection requires reduction or even
normalization of albuminuria with hypertensive agents
that block the renin-angiotensin-aldosterone system.
Mere BP reduction is insufficient for cardiovascular 
protection (Fig. 5).
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