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ABSTRACT

Background: Ischemic heart diseases are considered as the leading cause of death throughout the world
and a major cause of hospital admissions. Diabetes mellitus together with hypertension are among the
modifiable risk factors.

Aims of the study: To assess the glycemic control and renal function tests of patients with ischemic heart
diseases.

Methods: Fasting blood samples were obtained from seventy one cases of ischemic heart disease who
were admitted to cardiac care unit, mean age 60.9 years old, sera were used to measure urea, creatinine
and glucose by enzymatic colorimetric method while blood with anticoagulant used for glycated hemoglobin
measurement by ion exchange resin quantitative colorimetric determination and urine samples were
obtained for analysis of protein/creatinine ratio by turbidimetric method. Measurement of micro albumin in
urine is based on immunoassay with flouresence detection.Statistics included t-test and linear regression.
Results: There was a significant difference between diabetics and non-diabetics in regard to fasting
plasma glucose, glycated hemoglobin and protein /creatinine ratio. The major difference between patients
with angina pectoris and those with acute myocardial infarction was that the latter had significantly higher
fasting plasma glucose.

Conclusion and recommendation: Ischemic heart disease patients have badly controlled hyperglycemia
and some degree of renal impairment. Protein / creatinine ratio and/or micro albuminuria should be
introduced in the list of biochemical tests requested for these patients.
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INTRODUCTION

he word ischemia is also spelled as

ischaemia or ischeemia, (from Greek
language 1oxaiyia, ischaimia; isch- root denoting
a restriction or thinning or to grow thin/lean,
haema; blood) is defined as a restriction in blood
supply to tissues, causing a shortage of oxygen
and glucose needed for cellular metabolism . In
the highly aerobic tissues of the heart and brain,
irreversible damage can occur in as little as 3-4
minutes 2.

Ischemic heart diseases ( IHD) is considered as
the leading cause of death throughout the world
and a major cause of hospital admissions. The
World Health Organization(WHO) estimated that
12.2% of worldwide deaths were from IHD; with it
being the leading cause of death in high or middle
income countries and second only to lower
respiratory tract infections in low- income
countries. Worldwide more than 7 million people
have IHD a year °.

The most common triggering event is the
disruption of an atherosclerotic plague in the inner
lining of coronary artery, which leads to a clotting
cascade and sometimes resulting in total occlusion
of the artery *.Ischemic heart diseases refer to a
spectrum of diseases including the following:

Angina pectoris , a chest pain on exertion, in
cold weather or emotional stress, feel like
tightness, heavy pressure or squeezing pain. It is
relieved by rest. Acute myocardial infarction AMI
or "heart attack”, with more severe chest pain
which is described as agonizing , stabbing
associated with sweating and sometimes vomiting ,
unrelieved by rest. And sudden death even
without chest pain which is not uncommon °.

Diabetes mellitus DM together with hypertension
are among the most important modifiable risk
factors for IHD. Hypertension is regarded as an
important public health challenge, because of the
associated morbidity and mortality °

28

Worldwide adults with DM have an annual
mortality rate of 5.4% - twice that of non diabetics-
and their life expectancy is decreased by five to ten
years,this increased mortality is mainly due to
atherosclerotic vascular complication ’

Glycemic control is monitored in hospital by
testing blood glucose level either upon fasting or
random occasion and glycated hemoglobin
measurement ® The goal is to reduce fasting
plasma glucose FPG to at least below 7.8mmol/L
but preferably below 6.1mmol/L ® and most clinical
diabetes organizations worldwide now recommend
either 6.5% HbAlc as a target for glycemic
control™.

Estimation of serum urea and creatinine is
usually regarded as the first line investigation of
renal excretory functions ™ , while Protein
excretion in urine normally not exceeds 150-300mg
/24 hr., figures greater than 300 mg/24 hr., is
considered  macroalbuminuria increasing
microalbuminuria during the first 48 hours after
admission to an intensive care unit predicts
elevated risk for acute respiratory failure, multiple
organ failure, and overall mortality **

This study to assess the glycemic control and
renal function tests of IHD patients admitted to
cardiac care unit (CCU )and to find out the
differences between patients with angina pectoris
and AMI in regard to biochemical markers that
refers to glycemic control and renal function .

Subjects, Material and Methods

The study involved seventy one cases of IHD
consisting of (28) females and(43) males, age
range between 35-78 with mean age of 60.9 years
old, were admitted newly to CCU in Ibn-Sina
teaching hospital ,in Mosul, during a period
extended from the 25" of April and ended on the
5" of June 2011.Ischemic heart disease were
confirmed according to the WHO criteria, the
diagnosis of AMI is established when there is
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typical chest pain suggestive of myocardial
ischemia, @ ST-segment changes or the
development of new Q waves on the ECG, and
abnormal cardiac enzymes detectable in the
peripheral blood '*. Patients were classified
accordingly to those with angina (n=42) and to
those with AMI ( n=29) subjects. The diabetics
(n=28) and hypertensive patients (n=37).

Fasting blood samples were obtained at 8-9
a.m., serum separated from plain disposable tube
was used to measure urea, creatinine and fasting

plasma glucose (FPG), by enzymatic colorimetric
15-17

method specific for each parameter ,whole
blood in (EDTA) tube used for glycated
hemoglobin(HbAlc) measurement by  ion
exchange resin guantitative colorimetric

determination *#*°

Clean catch midstream urine samples were
obtained for analysis of protein/creatinine
ratio(P/C ratio), Protein is measured in (ug./ml) by
turbidimetric method ?° P/C ratio (mg./mmol) is
calculated simply by dividing urine protein on urine
creatinine with adjustment of units according to the
following formula.

Protein excretion = (Urine protein *0.088)+Urine
creatinine #*

Measurement of microalbumin in urine is based
on sandwich immunoassay method with final
flouresence detection *?* using i-chroma system,
Boditech medical incorporation, Korea. Results of
i-chroma is displayed as mg./L

Statistical Analysis

The following statistical methods were used for
the analysis of data.

Standard statistical methods for mean, standard
deviation (SD).

Linear regression analysis (r) and Unpaired
student t-test was used to compare results of
various biochemical parameters among subjects of
different groups

All values quoted as the mean + SD. Differences
between observation were considered significant
at p <0.05. ***

RESULTS

The mean + SD of age and different biochemical
parameters are shown in table (1).

Those who had AMI constituted (40.8 %),
patients with angina pectoris were (59.2%), male
(60.6 %), female(39.4 %) i.e. male: female ratio
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(1.5:1). Diabetic patients constituted (39 %), while
hypertensive patients were( 52 %).

Table (1) MeanstSD of age and different
parameters for all patients

Parameters mean £SD
Age (years) 60.930+10.769
FPG ( mmol/L) 8.141+4.872
HbAlc % 6.520+£1.673
S.urea (mmol/L) 7.804+4.141

S.creatinine (umol/L) 127.994+89.496

P/C ratio (mg./mmol) 51.050+£83.227

Microalbuminuria(mg./L) 110.150+122.675

Table (2) Comparison of different biochemical
parameters in both sexes .

Parameters se | mean £SD p-
X valu
e
FPG ( mmol/L) f 9.007+5.176 NS
m 7.577+4.638
HbAlc % f 6.714+1.692 NS
m | 6.393+1.667
Urea ( mmol/L) f
m | 8.346+4.826
7.451+3.645 NS

Creatinine (umol /L) | f 113.679+63.29
m |6
137.316+102.6
71

NS

P/C ratio(mg./mmol) | f 40.90+28.751
m | 57.05£102.671 | NS

70.745+95.559
132.963+131.7 | NS
45

Microalbuminuria(m | f
g/L) m

f : female , m : male, p- value = 0.05 not significant
(NS)

The patients were grouped in table (3) into those
with angina (n=42, 59 %), and those with AMI
( n=29, 41%), there was a significant difference in
FPG.
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Table (3) Comparison of different biochemical
parameters in angina patients to myocardial
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Table(5) Comparison of different biochemical
parameters in hypertensive  versus non-

hypertensive
Clinical _ Clinical .
Parameters conditio | mean+ SD P parameters e mean +SD valu
n value e
1 7.114%3.687
FPG mmol/L 2 9.628+5.963 0.032
Non-
1 6.421+1.635 : 7.574+4.646
HbA1c % 2 6.662+1.745 NS FPG (mmol/L) | hypertensive 8.662+5.078 NS
1 7.921+4.983 NS Hypertensive
Urea( mmol/L) 2 7.634+2.542
Creatinine(umol/L L 122.781+98.831 "
H 2 135.545+74.977 Non-
) . 6.194+1.714
NS HbAlc % hypertensive 6.819+1 599 NS
pIC 1 57.66+102.848 Hypertensive | ~
) 2 40.60+34.182 N
ratio(mg./mmol) on- 7.215+2.762
Urea( mmol/L) | hypertensive ’ 8§4é+5 071 NS
Microalbuminuria( | 1 96.778+113.581 NS hypertensive T
mglL) 2 130.208+135.179
. : : Non- 124.044+73.85
infarction patients. Creatinine hypertensive | 4 NS
1=angina pectoris 2=AMI (umol/L) 131.624+102.6
hypertensive | 94
The biochemical markers of diabetic patients
(n=28, 39 %), were studied and compared to non- Non-
diabetics (n=43, 61%), there were significant PIC ratio | ertensive | 420343159 I NS
differences in FPG , HbAlc, P/C ratio. Table (4). (mg./mmol) hypertensive 59.52+108.326
Table(4). Comparison of different biochemical
. . . . 102.179+117.2
parameters in diabetics to non-diabetics. Non- 41
Clinical mean+ SD p- Microalbumin | hypertensive 117.606+1290 | Ns
parameters condition value uria (mg/L) hypertensive 30 -
Non-
o 5.514+1.516
FPG (mmol/L) d!abet!c 12 175+5.489 0.000
diabetic L )
There was no significant difference between the
Non- ; ; ; ;
ients who wer mi for the first time (n =
HbALC % diabetic 5.593+1.131 0.000 patients who were admitted fo .t e first t. g (
diabetic 7.943+1.340 34 ) and those who had previous admission to
CCU (n=37). Table (6).
Non-
o 7.070+1.131
Urea( mmol/L) d!abet!c 8.932+1.340 NS
diabetic
Creatinine Non- 120.109+3.025
diabetic DO NS
(umol/L) diabotic 140.104+5.300
P/C ratio | o 33.69+28.563
diabetic B 0.045
(mg./mmol) diabetic 76.75%£123.405
Microalbuminuria g'i‘;g;tic 90972¢109.980 |
(mglL) o 123.849+130.818
diabetic

30
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Table(6)

Comparison

negative history of IHD
history of IHD(+ve).

between

patients

with

(—-ve) with positive
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S.creatinine( umol/L)
r=0.644 p=0.0001

Figure(2) Correlation between S.urea and
i - .creatinine.
Parameters Prev.lou.s meanx SD P S.crea €
admission value
700
-ve 8.868+5.543 — w00
FPG (mmol/L) +ve 7.473+4.127 NS 3
E 500
-ve 6.485+1.855 €
HbA1c % +ve 6.551+1.511 NS 400
y " -ve 7.444+2.681 NS o 200
rea (mmoliL) |, e 8.135+5.150 3 u ,
wn 2001 .
Creatinine ve 120.362+70.923 100 Eﬁ%@ .
(umolL) +ve 135.008+104.200 NS ,
100 200 300 400 500 600 700
-ve NS
P/C ratio 37.04+33.594 .
(mg./mmol) ve 63.37+109.004 P/C ratio (mg./mmol)
r=0.563 p=0.0001
Microalbuminuria | € 102.996+118.905 Figure(3) Correlation between P/C ratio and S.urea
+ve 116.409+127.442
(mg/L) NS
Figures of correlation between  different

biochemical parameters are demonstrated below :
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DISCUSSION

Ischemic heart diseases are one of the major
threatings to human life , that affect both quality of
life and expectancy of living in addition to their
burden on nation economy *.

This study made a view on the clinical and
biochemical state of seventy one IHD patients who
were newly admitted to CCU.

The main difference between those of angina
pectoris and those with AMI was in the higher
FPG and HbAlc in patients with AMI, this is in
concordance with _Mansour and_Wanoose, who
demonstrated that regardless of diabetes status,
hyperglycemia on arrival for patients presenting
with acute coronary syndrome, has been

associated with adverse outcomes including death
27

High admission blood glucose levels after AMI
are common and are associated with an increased
risk of death in subjects with and without diabetes
as discussed by Ceriello ?® , and Suleiman et al.
demonstrated that while both admission and
fasting glucose levels predicted 30-days mortality
in non-diabetic patients with AMI, fasting glucose
was the better discriminator *°. Foo et al. found that
single serum glucose measurement predicts
adverse effect across the whole range of acute
coronary syndrome. *

Hyperglycemia may  multiply the  risk of
atherosclerosis ** and this goes with a prospective
case-cohort study by Selvin et al, who showed
that elevated HbA,. level is an independent risk
factor for coronary heart disease in persons with
and without diabetes *,

On contrary, Hashemi et al, suggested that
impaired fasting glucose is not associated with
increased risk of coronary atherosclerosis and its
prognostic  significance as a predictor of
subsequent development of atherosclerosis needs
to be evaluated in prospective studies **. The
deteriorated glycemic control playing a role in
elevating blood pressure too, and it is part of stress
induced hyperglycemia or what is called acute
phase hyperglycemia, a state in which the patients
get through upon having AMI %

Diabetic patients in our study had proteinuria due
to nephropathy caused by diabetes, which goes
with a study by Pugia et al %50 the early
detection of microalbuminuria in these patients is

32
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of ultimate importance to prevent further
deterioration in renal performance *°.

The detection of microalbuminuria can be done
with different methods, some are semi quantitative
method like the strips of Micral test which is
acceptable up to a concentration of 100 mg/L , but
the accuracy of quantitative immunoassay method
is justified by high sensitivity, specificity and
stability, rapid determination and  wide
measurement range,*"* .

The glycated hemoglobin  in this study is
correlated to FPG, a finding which goes with other
studies *°, a meta-analysis by Viroj, showed that
glycated hemoglobin is correlated to FPG and a
poor correlation might be due to the high
prevalence of hemoglobin disorder o

The positive correlation between serum urea and
serum creatinine is in agreement with other finding
by Morgan et al **. Elevated serum creatinine has
been associated with increased mortality in
hypertensive persons. Upper normal serum
creatinine concentration is a marker for increased
risk of cerebrovascular disease in both
normotensive and hypertensive subjects *.

In conclusion most of patients with IHD have DM
and /or hypertension. IHD patients have badly
controlled hyperglycemia and some degree of
renal impairment.

There is a significant differences between
patients AMI and those with unstable angina
pectoris in regard to glycemic control, FPG is
significantly higher in patients with AMI .We
recommended stringent monitor of glycemic control
in IHD patients. S.urea and S.creatinine should be
followed in IHD patients as elevation in these
parameters is expected. Protein / creatinine ratio
and/or microalbuminuria may be introduced in the
list of biochemical tests requested for IHD patients.
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