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Abstract

Hypertension and diabetes mellitus are the major causes of renal damage and cardiovascular events.
The co-existence of these conditions further increases the risk of progressive renal disease, cardiovascular
events, and mortality. Urinary excretion of albumin, even in small amounts, and a lowered glomerular
filtration rate (GFR) are early markers of such a tendency. The importance of screening for microalbuminuria,
and a lowered GFR in hypertensive and diabetic patients, lies in the early detection of preclinical kidney
disease, and identification of individuals at increased risk of progressive renal disease, cardiovascular
events, and mortality. Intensive therapy, directed at the optimal control of blood pressure, blood sugar,
and cardiovascular risk factors, as well as interventions aimed at decreasing albuminuria and slowing the
progression of renal disease, have demonstrable beneficial effects.
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In the healthy kidney, over 99% of the filtered
albumin is reabsorbed by the tubular cells. A small
increase in glomerular vascular permeability results
in an increase in albumin escape, because the
reabsorption mechanism is close to saturation.!
Excrefion of albumin, even in small amounts, is
pathological. The upper level of normal urinary
albumin excretion is difficult to establish, because
there is a continuous association between the
level of urine albumin excrefion and the risk
of cardiovascular morbidity and mortality. For
practical reasons, in a clinical setting, values for
normo-, micro- and macroalbuminuria have been
established. Microalbuminuria is defined as albumin
excretion in the urine between 20-200 pyg/minute,
or 30-300 mg/24 hours.? Values below this range
indicate normoalbuminuria, while those above are
regarded as macroalbuminuria, which is indicative
of overt nephropathy. However, it is noteworthy that
even at levels below those for microalbuminuria, the
confinuous association with cardiovascular events
still holds true.®

In a clinical setting, the concentration of albumin
in the urine can be obtained in a timed urine
collection, or the albumin:creatinine ratio in the first
voided urine sample. Whilst the albumin excretion
in a 24-hour urine collection is the gold standard,
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a timed urine collection and an early morning spot
urine collection are convenient, practical, and
correlate satisfactorily with the 24-hour collection.!
Furthermore, to diagnose microalbuminuria, a single
test is inadequate, and the test should be repeated
over a period of three months. It needs to be
emphasised that the diagnosis of microalbuminuria
should not be made in the presence of an acute
metabolic crisis,whichis commonly observed afteran
intercurrent iliness or exercise. Microalbuminuria may
also be present in a number of chronic conditions,
such as chronic kidney disease, diabetes mellitus,
congestive cardiac failure, chronic obstructive
airways disease, hypertension, and malignancy.
Acute condifions with microalbuminuria include
burns, urinary fract infections, acute pancreatitis,
frauma, myocardial infarction, bacterial meningitis,
and inflammatory bowel disease.

Diabetes mellitus and hypertension are the
leading causes of end-stage renal disease.* In
our setting of limited available resources to treat
end-stage renal disease, it is imperative that renal
damage is identified at an early stage, and that
measures to prevent, or slow down, its progression
are instituted. Although the clinical significance of
microalbuminuria was initially established as an early



marker for progressive diabetic renal disease and
vascular complications and mortality in diabetes,
its association with primary hypertension appears
to have a similar significance. Microalbuminuria is
common in type 2 diabetes. In the United Kingdom
Prospective Diabetes Study (UKPDS), 39% of patients
had hypertension at diagnosis, and 24% of those
with hypertension had microalbuminuria, as did
14% of those with normal blood pressure.® The
true prevalence of microalbuminuria within the
hypertensive population is variable, and ranges
from as low as 8 to 23%.

The vascular complications associated  with
microalbuminuria relate to generalised endothelial
injury and endothelial dysfunction.® Markers of
endothelial dysfunction have been demonstrated
in individuals with microalbuminuria.” Endothelial
dysfunction is an early step in the atherosclerofic
process. The actual mechanism of microalbuminuria
in diabetes and hypertension may be due to an
increase in vascular permeability of glomerular
vessels, as a consequence of this generalised
endothelial dysfunction.

Enthusiasm about recommending screening for
microalbuminuria in primary hypertension has not
been as pronounced as that for diabetes mellitus,
and the clinical significance of microalbuminuria
in nondiabetic hypertensives has been a subject
of debate. However, there is growing evidence of
the importance of screening for microalbuminuria in
primary hypertension.'® Available dafa do suggest
that microalbuminuria is a marker for cardiovascular
risk and an early marker for renal impairment in
hypertension.'® The issue of whether a reduction in
urinary albumin excretion has a beneficial effect,
in decreasing both cardiovascular and renal risk in
primary hypertension, has not been convincingly
resolved. However, the Losartan Intervention For
Endpoint reduction in hypertension (LIFE) study has
demonstrated a decrease in cardiovascular events
associated with a decrease in microalbuminuria in
primary hypertension.!

Renal damage in diabetes mellitus and primary
hypertension is associated with, as well as being an
independent marker for, cardiovascular diseases.'?
Preclinical renal disease in these conditions can be
detected by the combination of microalbuminuria
and a lowered GFR. Instead of the more complex
methods of measuring the GFR, formulae are now
available which can provide an estimate of the
GFR. Both the Cockcroft-Gault and the Modification
of Diet in Renal Disease (MDRD) formulae provide
a relafively accurate estimate of the estimated

GFR (eGFR). The eGFR values, determined by
means of these formulae, are useful in the staging
of chronic kidney disease. A persistent eGFR below
60 ml/minute/1.73m? is indicative of the presence of
chronic kidney disease. The burden of chronic kidney
disease is huge, and a lowered eGFR is a risk factor
for progression of renal disease, and also for future
cardiovascular events.'”? However, the combination
of a lowered eGFR and microalbuminuria is a more
efficient indicator of kidney damage. It is likely that
both parameters represent the spectrum of renal
vascular malfunction from systemic endothelial
dysfunction.

The importance of screening for microalbuminuria in
diabetic patients relates to its prognostic value, and
to the beneficial effects resulting from the positive
outcomes of therapeutic strategies using agents
that block the renin angiotensin system (RAS).
Intervention frials in patients with type 2 diabetes
and hypertension have clearly and consistently
demonstrated  the efficacy of angiotensin-
receptor antagonists in limiting the progression of
renal disease.'*’> Screening for microalbuminuria
is recommended. In type 1 diabetes and can
be initiated after five years of diabetes. In type 2
diabetes, screening should commence at the time
of diagnosis, and annually thereafter.

Diabetic patients with established microalbuminuria,
a lowered eGFR or macroalbuminuria require an
intensive multifactorial interventional approach. The
essential goal of therapy is cardiovascular and renal
protection. This is achieved through attfainment of
optimal blood pressure and tight glycaemic control,
initiating lipid-lowering therapy, and decreasing
urinary albumin excretion.'

Suppression of the RAS in diabetic patients with
microalbuminuria seems to convey specific benefit
in terms of renal and cardiovascular protection.
In addition to the blood pressure-lowering effect
of these agents, RAS suppression decreases
albuminuria, which possibly contributes to both renal
and cardiovascular protection.'”

The recommended target blood pressure in
diabetic patients is a level below 130/80 mmHg. In
order fo achieve this, combination antihypertensive
therapy may be necessary.' The glycaemic target
in these patients is glycated haemoglobin (HbA, )
< 7%, total cholesterol level < 4.5 mmol/l, low-
density cholesterol < 4.5 mmol/l, and friglycerides
< 1.7 mmol/I."”
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The  associafion between  microalbuminuria
and renal disease progression in  nondiabetic
hypertensive patients is still under debate, as is the
specific benefit to be derived from RAS suppression.?
The presence of microalbuminuria is viewed as @
marker of inflammation, and although associated
with a higher risk of cardiovascular events, does
not imply the presence of kidney disease. Despite
these considerations, in such instances, it is sfill
prudent to lower the blood pressure, using agents
with a proven cardiovascular protective effect
such as angiotensin-converting enzyme inhibitors or
angiotensin-receptor blockers. It is noteworthy that
although these agents can lower urinary protein
excretion, microalbuminuria may sfill develop in
hypertensive patients treated with maximal doses.?
This is particularly so in patients with a high burden of
cardiovascular complications.

In all patients with hypertension, whether diabetic or
not, specific attention to the management of all the
other cardiovascular risk factors is essential.

Conclusion

Hypertensive  and  diabetic  patients  with
microalbuminuria are at an increased risk of renal
disease progression and cardiovascular events.
Screening for microalbuminuria and subclinical renal
disease is important in identifying patients at risk
of these morbid events. Multifactorial therapeutic
interventions, including the use of agents which
suppress the RAS, are relatively protective.
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