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Microalbuminuria, is it so important?
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Abstract

Microalbuminuria (defined as urinary albumin excretion of 30-300 mg/day, or 20-200 pg/min) is an earlier sign of
vascular damage. It is a marker of general vascular dysfunction and nowadays is considered a predictor of worse
outcomes for both kidney and heart patients. There is a significant correlation between blood pressure and microal-
buminuria. Even high normal blood pressure is associated with significant higher frequency of microalbuminuria and
this way may be a biomarker of increased cardiovascular risk. Microalbuminuria could be taken also, as an indicator
of insulin resistance and of the increased renal and cardiovascular risk associated with metabolic syndrome. Renal
involvement is a pivotal development in diabetes and microalbuminuria is generally the first clinical sign of renal dys-
function in diabetics. It is demonstrated that cardiovascular and renal risk is elevated even in the high normal range
of microalbuminuria (below 30 mg/day). There is no doubt that therapies that prevent or delay the development of
microalbuminuria and all measures that reduce it, may help to prevent or delay end organ damage. Hippokratia 2007;

11 (3): 105-107
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The urinary protein called albumin is increasingly
recognized as the earliest sign of vascular damage in
both the kidney and the heart. The phenomenon of al-
buminuria has been recognized for more than 200 years,
and its association with kidney disease dates to the ep-
ochal insights of Richard Bright in 1827".

Currently, 20 million Americans —around one in
nine adults— have chronic kidney disease. More than 20
million people are at increased risk for developing kid-
ney disease, and most don’t even know it. Kidney disease
is the ninth cause of death?.

Kidney disease is strongly linked to heart disease and
the presence of microalbuminuria (defined as urinary al-
bumin excretion 30 - 300 mg / day, or 20-200 ug/min)? is
a predictor of worse outcomes for both kidney and heart
patients. In the US, approximately 6% of men and 9.7%
of woman have microalbuminuria®.

Microalbuminura does not directly cause cardio-
vascular events, it serves as a marker for identifying
those who may be at increased risk. Microalbuminuria
is caused by glomerular capillary injury and so may be a
marker for diffuse endothelial dysfunction®. According
to Steno hypothesis, albuminuria might reflect a general
vascular dysfunction and leakage of albumin and other
plasma macromolecules such as low density lipoproteins
into the vessel wall that may lead to inflammatory re-
sponses and in turn start the atherosclerotic process’.

There is positive link between high blood pressure
and microalbuminuria. High blood pressure may cause
microalbuminuria by increasing glomerular filtration

pressure and subsequent renal damage. It is possible that
the development of microalbuminuria is a marker for
pathophysiologic events that aggravate BP or impair the
response to the BP-lowering effects of antihypertensive
drugs or, alternatively, that the increasing systemic arte-
rial BP transmits a higher pressure to the glomerular and
peritubular capillaries (in the presence of afferent arte-
riolar dilation), thereby promoting abnormal glomerular
permselectivity or changes in tubular albumin process-
ing!. Even high normal blood pressure is associated with
significant higher frequency of microalbuminuria and
this way may be a biomarker of increased cardiovascu-
lar risk®. There may be also common genetic factors that
predispose to both high BP and microalbuminuria’.

It is established that microalbuminuria is an inde-
pendent risk factor for stroke, myocardial infarction and
congestive heart failure. The risk for major cardiovas-
cular events increased at every level of urinary albumin
excretion, including levels within the normal range’.

Albuminuria is often associated with metabolic
syndrome, a syndrome of insulin resistance, obesity,
hypertension, dislipidemia, and increased renal and
cardiovascular morbidity. Several evidence suggest that
insulin resistance precedes and probably contributes to
the development of microalbuminuria in diabetic pa-
tients as well as in non diabetic subjects'’. It has been
shown that subjects with microalbuminuria are more in-
sulin resistant than those with a normal urinary albumin
excretion, and that the magnitude of insulin resistance is
independently associated with microalbuminuria'. Thus
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increased albuminuria could be taken as an indicator of
insulin resistance and of the increased renal and cardio-
vascular risk associated with the metabolic syndrome.

According to Barker hypothesis, the reduced num-
ber of nephrons at birth might predispose to metabolic
syndrome, renal and cardiovascular disease in adult
life'?. This may occur due to aberrant fetal program-
ming by genetic factors, malnutrition and other insults
to the pregnant mother and those factors lead to less
glomeruli. Reduced nephron number at birth might be
the common determinant of hyperfiltration and insulin
resistance. Hyperfiltration and insulin resistance may
both predispose to the development of albuminuria, hy-
pertension, obesity, or diabetes that may contribute to
worsen glomerular dysfunction.

World Health Organization estimates that by 2010,
200 million people will have Diabetes'. Diabetes is the
fifth cause of death and diabetes is the leading cause of
kidney failure in the US, and patients with diabetes are at
an increased risk of kidney and cardiovascular disease?.
Renal involvement is a pivotal development in diabetes,
signifying a high risk not only of end-stage renal failure
but also and more important of vascular complications.
Patients with diabetic ESRD now account for 53% of
incident patients and comprise 45% of the prevalent
ESRD population®. The first clinical sign of renal dys-
function in patients with diabetes is generally microal-
buminuria (a sign of endothelial dysfunction that is not
necessarily confined to the kidney), which develops in 2
to 5 percent of patients per year>.

Microalbuminuria has been recommended as reli-
able marker for early detection even of Balkan Endemic
Nephropathy. Recently microalbuminuria was found in
50% of patients with Balkan Endemic Nephropathy'*.

In many cases, the first sign of kidney disease is al-
buminuria, in which damaged kidneys allow traces of the
protein albumin to spill into urine. The condition, which
can also serve as an early warning sign of cardiovascu-
lar disease, can be detected earlier using a relatively in-
expensive urine test, and it is recommended that every
diabetic receive the test at least once per year. Albumin
excretion rate has been the mainstay for early detection
of diabetic nephropathy®. Some authors have convinc-
ingly argued that microalbuminuria is likely a marker
than a predictor of renal structural changes'. This argu-
ment is based on the finding that in some patients with
microalbuminuria renal lesions are quite advanced!.
Numerous studies show that early detection and treat-
ment of kidney disease can slow, halt or even reverse its
progression.

While only few years ago, microalbuminuria was
considered as a measurable increase in urine albumin
excretion less than a threshold for traditional dipstick
assessment of proteinuria, nowadays this concept has
been challenged*. Although it is declared that microal-
buminuria is a predictor of cardiovascular events and
of progression to overt nephropathy, it is now recog-
nized that this risk is elevated even in the high normal

range of albuminuria, that is below 30 mg/day. Mount-
ing evidence indicate a continuous relationship between
albumin excretion rate and risk''. The threshold level
to define normality is inconsistent with epidemiologi-
cal data'®. Different studies corroborate the suggestion
that incremental increases in albuminuria within the
normal range carry the risk of nephropathy or cardio-
vascular events. So there is a graded risk that continues
into normal ranges*. These evidence led Forman and
Brenner!® to suggest that: “Microalbuminuria is another
term that should now be eliminated from our lexicon as
there are ample data to suggest that albuminuria in the
‘normal’ range carries significant risk of cardiovascular
events”. Thus according to Ruggenti and Remuzzi'!, the
concept of normal or abnormal albuminuria should be
abandoned and the unifying term of albuminuria could
be used to describe maeasuarable amounts of albumin
in the urine.

Anyway in diabetics, the onset of albuminuria does
not irrevocably seal the fate of the patient. Some authors
found a 50% reduction in the urinary excretion of albu-
min between successive two years periods, in a sizable
proportion of patients”. This lend a note of optimism,
since it provides indirect evidence that aggressive treat-
ment has its positive results: regression was seen in pa-
tients who had had microalbuminuria for only a short
period (and presumably had only incipient renal dam-
age) and in those with low levels of glycosilated hemo-
globin, systolic blood pressure and cholesterol or triglyc-
erides. These facts provide documentation that a widely
accepted surrogate marker for the progression of renal
disease can be favourably influenced®. Beyond that,
there is evidence of improvement of diabetic glomerulo-
sclerosis after isolated pancreas transplantation®. Early
intervention started before progressive glomerulosclero-
sis and scarring is initiated may be important to maxi-
mixe reno- and cardioprotection. In diabetes there is no
doubt that therapies that prevent or delay the develop-
ment of microalbuminuria are beneficial. Every halving
of albumin exretion is associated with an 18% reduction
of cardiovascular events'. In general agents that act on
the renin angiotensin axis (ARB and ACE-I) slow the
progression to overt nephropathy. The data suggest that
early intervention prevent the onset of overt nephropa-
thy and subsequent progression to ESRD, as well as re-
duce cardiovascular risk associated with albuminuria.

Concluding, screening for albuminuria may be the
most effective way to early identify subjects who are at
increased risk for both renal and cardiovascular events.
Any degree of measurable albuminuria bears a signifi-
cant risk for renal and cardiovascular events. Only negli-
gible amounts of albuminuria below approximately 2mg/
day should be considered as ‘normal’"!. Dipstick for al-
buminuria is easy and inexpensive, and remains the most
practical way to identify subjects at risk. It is particularly
important to search for albuminuria (even below 30 mg/
day), in patients with increased risk factors such as fam-
ily history of nephropathy, poor glycemic control, and
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increased GFR. All measures that reduce albuminuria
as amelioration of insulin sensitivity, weight loss, blood
pressure reduction, normalization of blood glucose lev-
els and RAS inhibitor therapy may help to prevent or
delay end organ damage.
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