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Abstract

Back ground: The microalbuminuria happens more often in diabetic patients with acute myocardial
infarction (AMI) but it has been reported even in non-diabetic patients with AMI. The microalbuminuria is
a considerable predictive factor for in-hospital morbidity and mortality in patients with AMI.

Objectives: To examine whether microalbuminuria has predictive power for early in hospital morbidity
and mortality after acute myocardial infarction.

Methods: Sixty patients with acute myocardial infarction were studied, aged (53 + 5years), 45 male and 15
female. The incidence of early (3-7 days) in-hospital complications and mortality of AMI was related to the
first day urinary albumin.

Results: There was significant Interrelationship between microalbuminuria and incidence of early
complications of AMI (p value 0.002, RR 2.1).

Conclusions: Microalbuminuria is a significant predictor of in-hospital morbidity and mortality in patients
with acute myocardial infarction.
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Introduction in urinary albumin [1]. Normal albumin
In the healthy kidney over 99% of excretion, detected by radioimm-
filtered albumin is reabsorbed by renal unoassay Or enzyme immunoassay, is
tubules. A small increase in glomerular less than 30 mg/day. In healthy
vascular permeability results in an volunteers spot testing of urinary
increase in filtered albumin presented to albumin shows the mean concentration
the renal tubules. This cannot be to be 5.1 mg/l, with 95% of samples
reabsorbed and results in a large increase having a concentration of less than
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29.6 mg/I, of
collection.[2]

The excretion of abnormal quantities of
albumin below the level detectable by
the  urine  dipstick is  called
microalbuminuria. Microalbuminuria is
defined as a urinary albumin
concentration of 30-200 mg/l [or a urine
albumin (mg/dL)/urine creatinine
(mg/dL) ratio of >0.03 —M-]. These
values are currently detectable by
semiquantitative dipstick tests.[3]

regardless of time

Following the onset of systemic
inflammation there is a rapid rise in
albumin excretion, peak

microalbuminuria being detectable up to
two days earlier than other markers of
systemic inflammation such as C-
reactive protein[4]. Microalbuminuria is
thought to reflect the glomerular
component of a systemic capillary leak
that is fundamental to the pathogenesis
of multiple organ failure.[4]

Microalbuminuria is used clinically to
monitor incipient diabetic nephropathy,
but it is known also to be a non-specific
marker of inflammation, both systemic
and local, and appears to be useful as a
predictor of outcome in several clinical
situations. In conditions such as acute
pancreatitis and bacterial meningitis
microalbuminuria may be detected
immediately on hospital admission.[5]
Further, microalbuminuria has been
implicated as an independent risk factor
for cardiovascular disease and increased
cardiovascular mortality for patients
with type 1 and type 2 diabetes mellitus,
for patients with essential hypertension
as well as for the general population[6,

7].

The  prognosis  associated  with
myocardial infarction remains
unfavorable, despite successes in

treatment recorded in the last decades,
considering the necessity of the
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precision of the risk in patients with
myocardial infarction, many authors pay
a lot of attention on the role and
prognostic significance of new, non-
traditional factors related to the clinical
course and the outcome of myocardial
infarction (for shorter or longer periods)
such as the level of the natriuretic
peptide, C reactive protein, condition of
the metabolic control before and during
hospitalization and microalbuminuria.[8]
It is shown that microalbuminuria
happens more often in diabetic patients
with acute myocardial infarction (AMI)
but it has been reported even in non-

diabetic patients with AMI. The
microalbuminuria is a considerable
predictive  factor in intra-hospital

mortality coronary incidents and the
death over longer periods after
myocardial infarction.[9,10]
Microalbuminuria during AMI peaks at
the first day and has a rapid decline
throughout the first week after AMI.[11]
. Gosling et al [12] found an early rise in
urinary albumin concentration useful in
distinguishing  myocardial infarction
from angina. Unfortunately, it was not
sufficiently sensitive or specific unless
combined with measurement of urinary
gammaglobulin  (IgG), when the
sensitivity rose to 79.6% and specificity
t0 96.2%.

From clinical practice point of view the
investigation of microalbuminuria as a
prognostic factor is of considerable
importance since a lot of tests show that
the microalbuminuria is a factor that
could be modified.[13] Some medicines
and especially the inhibitors of
Angiotensin Converting Enzyme,
Angiotensin  receptor blockers and
statines can decrease its level, which
can turn out to be a value in finding
therapeutic strategies about diminishing
the cardiovascular disease mortality,
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including patients
infarction.[14, 15]

The primary aim of this study is
to examine whether microalbuminuria
has predictive power for early in hospital
morbidity and mortality after acute
myocardial infarction.

with  myocardial

Patients and Methods

This is a prospective cohort study
conducted at the coronary care unit of
Al-Sader teaching hospital in Al-Najaf
province, from March to November
2009. Sixty randomly selected patients
with acute myocardial infarction were
studied, aged ( 53 + 5years), 45 male and
15 female. The incidence of early (3-7
days) in-hospital complications and
mortality of STEMI was related to the
first day urinary albumin.

All patients had acute myocardial
infarction (STEMI) diagnosed on the
bases of typical clinical presentation,
ECG changes and enzyme and troponin
levels, 31 patients had inferior STEMI
and 29 patients had anteroseptal or
anterolateral STEMI. Urinary albumin
was assessed in the first 24 hour after
onset myocardial infarction (12+3hr).

A urine sample was collected from each
patient after admission to the CCU and
sent for microscopic examination to
exclude urinary tract infection and
hematuria that may cause false
proteinuria. Urine samples with no
active sediments were tested for
microalbuminuria by special
kits(MICRAL-TEST®)  that  was
calibrated to detect microalbuminuria
between 30-200 mg/l. Patients with
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urinary tract infection, hematuria,
congestive  heart  failure, renal
impairment, febrile illness, menstruation,
vaginal discharge, hypertensive patients
treated with angiotensin converting
enzyme inhibitors or angiotensin
receptors blockers, were excluded.

Other factors, which may affect
the prognosis of acute myocardial
infarction, like DM, hypertension,
smoking and total serum cholesterol
were also studied in relation to
microalbuminuria and complications of
myocardial infarction.

For statistical study the variables
were analyzed by Chi-square test of
association and goodness of fit, also we
used Fisher's Exact Probability Test. P-

value of 0.05 considered to be
statistically significant.
Results

The results presented in this

paper are based on the study of sixty
randomly selected patients with acute
myocardial infarction (STEMI) aged (
53 £ 5years), 45 male and 15 female.
The early complications reported for
STEMI patients are listed in table 1.
There was significant relation between
microalbuminuria and incidence of early
complications of STEMI table 2.

The relative risk (RR) of
microalbuminuria on  outcome  of
STEMI was 2.1, which is higher than
the relative risk of all other confounding
factors including age, hypertension, DM,
smoking and anatomical site of the
infarction. (Tables 3,4, 5, 6, 7)
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Table 1 Early complications of STEMI.

. Inf. Ant.
Type of Complications STEMI STEMI
Pulmonary edema 10 11
Post MI angina 4 1
Extension of Ml 2
Arrhythmias 10 8
Conduction defects 4 3
Death 1 1
Total 31 24
Table 2 Effect of microalbuminuria on the outcome of STEMI.
. STEMI Total
Albuminuria : ,
complicated Uncomplicated
micro- 36 10 46
albuminuria
normo-albuminuria 5 9 14
Total 41 19 60
X?=8.9 df=1 p-value 0.002
p-value RR=2.1
Table 3 Effect of age on the outcome of STEMI.
Age (yrs) Total | STEMI RR
Albuminuri
a >40 | <40 complicate | uncomplicat
d ed
Micro- 39 7 46 36 10 RR
albuminuria (albuminuria)
=2.1
Normo- 9 5 14 5 9 RR
albuminuria (age)
=1.4
Total 48 12 60 41 19
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Table 4 effect of hypertension on the outcome of STEMI

hypertension | Total | STEMI RR
Albuminur
ia yes | no complicat | uncomplicat
ed ed
Micro- 9 37 46 36 10 RR
albuminuri (albuminuria)
a =21
Normo- 4 10 14 5 9 RR
albuminuri (hypertension)
a =13
Total 13 47 60 41 19
Table 5 effect of DM on the outcome of STEMI
DM Total | STEMI RR
Albuminuria : -
yes no complicate | uncomplicat
d ed
Micro- 14 32 46 36 10 RR
albuminuria (albuminuria)
=2.1
Normo- 2 12 14 5 9 RR
albuminuria (DM)
Total 16 44 60 41 19 11
Table 6 effect of smoking on the outcome of STEMI
smoking Total | STEMI RR
Albuminuri
a yes no complicate | uncomplicat
d ed
Micro- 32 14 46 36 10 RR
albuminuria (albuminuria)
=2.1
Normo- 10 4 14 5 9 RR
albuminuria (smoking)
=14
Total 42 28 60 41 19
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Table 7 effect of site of the infarction on the outcome of STEMI

Site of | Total | STEMI RR
Albuminuri infarction
uminunta e T Ant, complicate | uncomplicate
d d
Micro- 22 24 46 36 10 RR
albuminuria (albuminuria)
=2.1
Normo- 9 5 14 5 9 RR
albuminuria (site of
infarction)
=1.1
Total 31 29 60 41 19
Discussion Authors examined the relation
In the present study, we found between microalbuminuria and incident
significant association between CHD (1993-2002) in a population-based

microalbuminuria and early in hospital
complications of acute myocardial
infarction for sixty patients with STEMI.
At the same time we didn’t find such
significant correlation with other factors,
like age, hypertension, DM, smoking
and anatomical site of STEMI.

In loannis Lekatsasa, et al. [16]
study, the prognostic value of
microalbuminuria in  two hundred
twenty-three (172 men and 51 women)
non-diabetic  patients  with  acute
myocardial infarction was investigated, a
significant  proportion of  patients
(33.6%) had microalbuminuria, and
seventy-six patients (34%) developed an
in-hospital event (fatal or non-fatal).

Persistent microalbuminuria has
been associated with increased risk of
atherosclerosis  and  cardiovascular
mortality; neither the mechanism of
proteinuria nor an explanation of this
association has been found [17].
However the mechanism may be related
to increased transvascular leakiness of
albumin in systemic as well as renal
vessels [6].
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British cohort of 22,368 men and women
aged 40-79 vyears without prevalent
baseline CHD and evaluated its
prognostic ~ significance in 1,596
participants with baseline CHD. They
found microalbuminuria may be useful
in identifying persons at increased risk of
CHD and subsequent death in the
general population [18].

Other  researchers correlated
microalbuminuria  with long term
prognosis of myocardial infarction. In a
study by Kragelund et al; fasting insulin,
blood glucose, HbAlc, and
microalbuminuria were measured in a
large sample of non-diabetic patients
with  acute  myocardial infarction
between the second and the fifth day
after admission. All the above markers
were associated with global mortality
after 7 years of follow up[19].

Although there is controversy about the
optimum time for measurement of
microalbuminuria after onset of acute
myocardial infarction; many authors
found highest level of microalbuminuria
in the same day of infarction, then it
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declines rapidly  within
days[1,11,20,21].

There are different methods used
for measurement of microalbuminuria.
In this study we did collect a spot urine
sample and measured microalbuminuria
by dipstick method  using special
kits(MICRAL-TEST®). The 24-hour
urine collection for protein excretion is
cumbersome and subject to inaccuracies.
A spot urine sample for protein and
creatinine can be used to estimate the
amount of protein excreted. The ratio
may be inaccurate in patients with
orthostatic proteinuria [3].

The dipstick for protein is a
sensitive assay based on color change
induced by the presence of proteins at a
given pH. It is most sensitive to the
presence of albumin and is much less
sensitive to other proteins, such as the
light chains of Bence Jones protein. The
presence of 1+ protein correlates with
about 30 mg/dL of albuminuria, and 3+
protein correlates with greater than 500
mg/dL of proteinuria [3].

Diabetes mellitus and
hypertension are well known causes of
microalbuminuria, however Current
smokers had a higher median albumin
excretion than nonsmokers and were
more likely to have microalbuminuria
and high normal albuminuria [22].

seven

Conclusion

Microalbuminuria is a significant
predictor of in-hospital morbidity and
mortality in patients with acute
myocardial infarction.
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