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Objective
Todetermine the association, using

. • meta-analysis, between microalbumin-
uria and overall and cardiovascular mor-

: ;tality,and cardiovascular morbidity in
i: patients with non-insulin-dependent
diabetes mellitus (NIDDM).

Data sources
,:Asearchwas done inMEDLINE(1966
•to .1994) using terms relating to
: NIDDM, alburninuria, and cardiovas-
cular mortality and morbidity. Further,
SCISEARCH was searched for studies

;.: citing previous reports, bibliographies of
. relevant studies were reviewed, and
•.experts in the field were contacted.

Study selection
Studies were selected if they were origi-
nal studies that included patients with

: NIDDM; outcomes were reported ac-
cording to the degree of albuminuria;
and the future risk for all-cause mortal-
ity, cardiovascular mortality, ischemic
heart disease, or stroke were reported.

Data extraction
2 independent investigators reviewed
the retrieved studies according to pre-
set criteria: patients included in the stud-
ies had a clear definition of NIDDM,
microaibuminuria was assessed in the
absence of bacteriuria, main outcomes
were clearly defined (death, myocardial
infarction, and stroke), and information
on other risk factors for atherosclerotic
disease was included.

Main results
11 cohort studies (all from Europe) met
inclusion criteria and involved 2138
patients who had a mean duration of
NIDDM ranging from newly diagnosed
to 13 years. The mean follow-up was
6.4 years. Degree of microalbuminuria
varied in timed urine collections from
> 10.5 to 200 ug/min and in spot morn-
ing collections from 15 to 300 jxg/mL
or > 2.5 (j.g/mmol creatinine. The preva-
lence of microalbuminuria was calcu-
lable in 8 studies and varied from 12%
to 36%. 10 studies reported overall
mortality and showed a positive associa-
tion between microalbuminuria and
death. The crude common odds ratio
(OR) was 2.4 (95% CI 1.8 to 3.1). The
unadjusted mean annual mortality rates
were 5.9% (SD 2) and 2.7% (SD 1.8)

for microaibuminuria and normoal-
buminuria, respectively. In the 5 studies
that reported risk estimates adjusted for
other risk factors (age, hypertension,
hypercholesterolemia, smoking, and
presence of coronary artery disease at
baseline), microalbumifiuria remained a
statistically significant predictor of over-
all mortality. 6 studies reported cardio-
vascular mortality or morbidity and
showed a positive relation with micro-
albuminuria (OR 2.0, CI 1.4 to 2.7).
When the studies that included patients
with clinical proteinuria were excluded,
the associations were not altered.

Conclusion
Microalbuminuria is a risk factor for over-
all mortality and cardiovascular mor-
tality and morbidity in patients with
non-insulin-dependent diabetes mellitus.
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Abstract and Commentary also published in
ACP Journal Club. 1998; 12 8:16.

i

j

I

I

Commentary
Studies have shown that microalbuminuria
may develop within 5 years of onset of
insulin-dependent diabetes mellitus. In
NIDDM, microalbuminuria may be present
at the diagnosis of diabetes because the di-
agnosis is often delayed for several years
after die onset of asymptomatic hyperglyce-
mia. The most important reason for screen-
ing for microalbuminuria in patients with
NIDDM has been its predictive power for
progressive increases in albumin excretion
and decline in renal function.

This important rneta-analysis by Dineen
and Gerstein also confirms microaibumin-
uria in patients with NIDDM as a signifi-
cant risk factor for cardiovascular morbidity
and mortality. Many mechanisms for this
increased cardiovascular risk have been pos-
tulated. For example, it may be caused by

a generalized state of vascular hyperper-
meability leading to increased penetration
of lipoproteins into the subendothelial space
or may simply be another manifestation of
an adierogenic insulin-resistant state (1, 2).

Currendy, the American Diabetes Asso-
ciation recommends screening for micro-
albuminuria at the diagnosis of NIDDM (3).
If the first testyields negative results, testing
should be repeated every year. Simple spot
urine collections may be easily done or
ordered in the office setting. If the results
are positive, the test should be repeated 2
more times—2 out of 3 positive values indi-
cates confirmed microalbuminuria. Studies
show that this diagnosis in a person with
NIDDM, even if normotensive, can justify
the use of angiotensin-converting enzyme
inhibitors to prevent a progressive increase

in microalbuminuria and a steady decline
in renal function (4). However, most persons
with NIDDM die of cardiovascular disease,
not renal disease. As this study suggests, per-
sons with microalbuminuria should be ag-
gressively counseled to reduce other cardio-
vascular risk factors, such as dyslipidemias,
smoking, obesity, and inactivity,
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