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AbSTrAcT

Microalbuminuria develops from progressive, subclinical, structural and functional changes 
within the kidney and represents a sensitive marker of early renal disease. This type of albumin-
uria is typically defined as a 24-hour urinary albumin excretion of 30-300 mg. The World Health 
Organization identified microalbuminuria as a component of metabolic syndrome; an indication 
that microalbuminuria is recognised as a predictor of cardiovascular mortality: Microalbumin-
uria is reported to be present in approximately 30-40% of patients with hypertension and diabe-
tes; higher incidence is observed in patients with diabetic comorbidities including hypertension 
and micro and/or macrovascular complications. In addition to being linked with hypertension 
and diabetes, microalbuminuria is independently associated with numerous modifiable cardio-
vascular risk factors and markers of cardiovascular disease. Thus, the presence of interactive 
cardiac and renal risk factors, including overweight/obesity, hypertension, insulin resistance /
hyperinsulinemia, metabolic dyslipidemia, microalbuminuria and/or reduced renal function, 
constitute the cardiorenal metabolic syndrome.

Cardiorenal syndrome is a relatively new term introduced to describe acute and chronic co-
morbidity of heart and kidney. The presence of microalbuminuria is a powerful predictor of renal 
and cardiovascular risk in patients with type 2 diabetes mellitus and hypertension and as a con-
sequence of this cardiorenal syndrome development. The American Diabetes Association recom-
mends that patients with type 2 diabetes be tested for albuminuria at the time of initial diabetes 
diagnosis and yearly thereafter. Initiation of angiotensin-converting enzyme inhibitor or angio-
tensin receptor blocker therapy should be considered in patients with microalbuminuria or overt 
proteinuria. Physicians should measure urinary albumin excretion in patients with type 2 diabe-
tes and hypertension routinely and be as aggressive in treating this modifiable risk factor as they 
do in case of blood pressure, cholesterol, or blood glucose control.
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The association between renal and cardiovas-
cular (CV) pathologies in advanced kidney and 
heart disease is well characterized; however, in 
early disease it is less clearly defined [Montale-
scot G., Collet J., 2005]. In addition to being an 
early sign of kidney damage, MA is a marker of 
inflammatory process. Increased levels of bio-
markers of low-grade inflammation (high-sensi-
tivity C-reactive protein (hsCRP), interleukin-6, 
fibrinogen) and endothelial dysfunction (von 
Willebrand factor, vascular cell adhesion mole-
cule-1(VCAM-1), Intercellular Adhesion Mole-
cule 1 (ICAM-1), soluble E-selectin) predicted 
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Microalbuminuria (MA) develops from pro-
gressive, subclinical, structural and functional 
changes within the kidney and represents a sensi-
tive marker of early renal disease [Mogensen C., 
1995; Newman D. et al., 2005]. The MA is typi-
cally defined as a 24-h urinary albumin excretion 
(UAE) of 30-300 mg (20-200 µg/min) [Karal-
liedde J., Viberti G., 2004].
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development of nephropathy over 2 years of follow-
up in patients with MA and type 2 diabetes mellitus 
[Kalaitzidis R., Bakris G., 2009]. In contrast, serum 
levels of transforming growth factor-β and advanced 
glycation end products did not predict progression 
to nephropathy [Persson F. et al., 2008]. 

It is clear from the foregoing discussion that 
MA is associated with an inflammatory process. 
This relationship may in fact be the common link 
that explains the well-established association be-
tween MA and cardiovascular disease (CVD). MA 
is often found in patients with essential hyperten-
sion or glucose intolerance. The latter observations 
suggest that it may be involved in early vascular 
damage and could be used to predict the onset and 
progression of CVD [Mogensen C., 1995].

In 1999, the World Health Organization (WHO) 
identified MA as a component of metabolic syn-
drome; an indication that MA is recognized as a 
predictor of CV mortality [Alberti K., 1998; World 
Health Organization, 2002]. The WHO definition 
of metabolic syndrome has been challenged, as 
MA is usually seen in patients with diabetes and is 
a marker of diabetic rather than overt nephropathy 
[Shaw D. et al., 2005]. However, MA demonstrated 
to be a sensitive and early predictor of CV risk in 
patients with essential hypertension regardless of 
their diabetic status or whether they have existing 
renal disease [Jensen J. et al., 2000; Pedrinelli R. 
et al., 2002]. Even very low levels of MA are 
strongly correlated with CV risk [Gerstein H. et 
al., 2001; Wachtell K. et al., 2003; Klausen K. et 
al., 2004; Schmieder R. et al., 2007].

The Third Copenhagen City Heart Study-3 as-
sessed the level of MA associated with increased 
risk of coronary heart disease and death in 2,762 
adults; the data showed that rates of albumin ex-
cretion below 4.8 µg/min may be associated with 
an increased risk of CVD and/or increased CV-
related mortality independent of the effect on dia-
betes, creatinine level and hypertension [Klausen 
K. et al., 2004] and lipids [Sowers J. et al., 2011]. 
Clinical studies demonstrated that small increases 
in MA indicated CVD worsening, involving en-
dothelial dysfunction and accelerated atheroscle-
rosis, and were associated with significant in-
creases in the risk of end-organ damage, major 
CV events and death [Gerstein H. et al., 2001; 
Wachtell K. et al., 2003]. Clinical studies also 

showed that treatment aimed to reduce the UAE 
over time lowered CV risk [Ibsen H. et al., 2005].

Hypertension is highly prevalent and a major 
risk factor for CVD [Lewington S. et al., 2002; Ke-
arney P. et al., 2005]. By comparison, MA is re-
ported to be present in approximately 30-40% of 
patients with hypertension and appears to correlate 
with both the severity and duration of hypertension 
[Volpe M. et al., 2003; Bramlage P. et al., 2007]. A 
broad-based international survey, i-SEARCH, was 
performed to evaluate the prevalence of MA in ap-
proximately 22,000 hypertensive patients with and 
without CVD recruited at 1750 study centers. Pre-
liminary results of this survey indicate the preva-
lence of MA in hypertensive patients ranging in 
different countries between 53% and 71%, with 
the highest rate in patients with uncontrolled hy-
pertension [Böhm M. et al., 2007].

The incidence of MA seen in patients with dia-
betes is similar to that observed in patients with 
hypertension. In the cross-sectional study MA 
was present in approximately 35% of patients 
with diabetes, with higher incidence seen in pa-
tients with diabetic comorbidities including hy-
pertension and micro- and/or macrovascular com-
plications [Bramlage P. et al., 2007]. In addition 
to being linked with hypertension and diabetes, 
MA is independently associated with numerous 
modifiable CV risk factors and markers of CVD. 
These include: obesity [Valensi P. et al., 1996], 
smoking [Cirillo M. et al., 1998], insulin resis-
tance syndrome [Mykkanen L. et al., 1998], left 
ventricular (LV) hypertrophy (LVH) [Wachtell K. 
et al., 2002], LV dysfunction [Liu J. et al., 2003] 
and elevated CRP [Barzilay J. et al., 2004]. In a 
controlled study of 207 obese patients without 
diabetes or renal disease, UAE was significantly 
higher in obese patients than in non-obese con-
trols. Overall, 12.1% of obese patients had an el-
evated UAE (>30 mg/24h) rising to 19.2% in 
obese patients with hypertension. In other studies 
the prevalence of renal insufficiency was investi-
gated in patients with hypertension and obesity 
[Gomez P. et al., 2006; Griffin K. et al., 2008].

To this point, the relationship between body 
mass index (BMI) and end stage renal disease 
(ESRD) was observed in a Japanese population of 
over 100,000 persons followed for 17 years [Iseki K. 
et al., 2004]. Indeed, the cumulative incidence of 



31

The New ArmeNiAN medicAl JourNAl, Vol.8 (2014), No 1, p. 

31

 29-34 miNASyAN A.m., gAregiNyAN N.A.

ESRD increased significantly with rising BMI 
after adjustment for age, systolic blood pressure, 
and proteinuria. The interaction between obesity 
and other renal-disease-promoting factors was 
partly elucidated by several other studies, where 
one of the potential mechanisms by which obesity 
promoted chronic kidney disease was through 
maladaptive hyperfiltration [Tran H., 2006; To-
maszewski M. et al., 2007; Levey A., Kramer H., 
2010; Wuerzner G. et al., 2010]. 

Many studies showed an association between 
MA and risk of CV events. In a 10-year prospec-
tive study of 204 hypertensive patients with no 
previous CV events, diabetes, renal or urinary 
disease, MA was shown to predict ischaemic 
heart disease [Jensen J. et al., 2000]. A study to 
determine whether MA is associated with persis-
tent electrocardiographic LVH independent of es-
tablished risk factors for cardiac hypertrophy, 
was performed [Wachtell K. et al., 2002] using 
8,029 patients enrolled in the LIFE study [Dahlof 
B. et al., 1997]. Patients had hypertension, LVH 
and were free of overt renal failure. Multivariate 
analysis showed that LVH was associated with a 
1.6-fold higher prevalence of MA. This relation-
ship was independent of age, systolic and dia-
stolic blood pressure, diabetes, gender, race, 
serum creatinine or smoking status, and, there-
fore, it was postulated that cardiac damage and 
albuminuria occurred in parallel [Wachtell K. et 
al., 2002]. This finding was supported by data 
from the LIFE echocardiographic sub-study in 
960 patients with LVH and hypertension, in which 
MA was shown to be a marker of CV risk in pa-
tients with or without CV disease or diabetes, and 
urine albumin-to-creatinine ratio was found to be 
a significant predictor of CV-related death re-
gardless of LV mass. 

The American Diabetes Association published 
MA screening guidelines as part of their standards 
of care in diabetes [Mathiesen E. et al., 1999]. It 
has become increasingly clear that albuminuria 
should not only be measured in all patients with 
type 2 diabetes and hypertension, but also steps 
should be taken to suppress albuminuria to prevent 
future renal and cardiovascular adverse events.

So, the presence of interactive cardiac and 
renal risk factors, including overweight/obesity, 
hypertension, insulin resistance / hyperinsuline-

mia, metabolic dyslipidemia, MA and/or reduced 
renal function, constitute the cardiorenal meta-
bolic syndrome [Sowers J., 2007]. Cardiorenal 
syndrome (CRS) is a relatively new term intro-
duced to describe acute and chronic co-morbidity 
of heart and kidney that has been long time 
known. As the heart and kidneys are tightly con-
nected, primary disorder of one of these two or-
gans often result in secondary dysfunction or in-
jury of the other one. Such interactions represent 
the pathophysiological basis for a clinical entity 
called CRS [Ronco C. et al., 2009]. 

The presence of MA is a powerful predictor of 
renal and cardiovascular risk in patients with type 
2 diabetes and hypertension and as a consequence 
of this CRS development. In addition, multiple 
studies have shown that decreasing the level of 
albuminuria reduces the risk of adverse renal and 
cardiovascular outcomes. The pathophysiology is 
not definitively known, but is hypothesized to be 
related to endothelial dysfunction, inflammation, 
or possibly abnormalities in the renin-angioten-
sin-aldosterone system. Albuminuria is therefore 
an important risk factor to be measured, in pa-
tients at risk; are recommended that patients with 
type 2 diabetes be tested for MA at the time of 
initial diabetes diagnosis and yearly thereafter 
[American Diabetes Association, 2005]. 

Initiation of angiotensin-converting enzyme 
(ACE) inhibitor or angiotensin receptor blocker 
(ARB) therapy should be considered in patients 
with MA or overt proteinuria. The level of albu-
minuria should be followed up during treatment, 
and doses of the ACE inhibitor or ARB should be 
titrated upward to maximize the beneficial effect 
on albuminuria. It is possible that the combina-
tion of ACE inhibitors and ARBs might be more 
effective than ACE inhibitors or ARBs alone [Jacob-
sen P. et al., 2003]. In addition to ACE inhibitors 
and ARBs, adequate blood pressure control is an 
important mainstay of treatment. If blood pres-
sure is still elevated after maximal ACE inhibitor 
and/or ARB therapy, additional anti-hypertension 
medications should be added to maintain the 
blood pressure to 125/75 mm Hg. Finally, addi-
tional agents such as statins, renin inhibitors may 
provide more albuminuria reduction and are ac-
tively being studied [Epstein M., 2006]. 

In summary, albuminuria is associated with ad-
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verse renal and cardiovascular outcomes, and de-
creasing it with ACE inhibitor or ARB therapy, blood 
pressure lowering, and/or other agents can lead to 
improved outcomes and prevent the development of 
CRS. Physicians should measure urinary albumin ex-
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