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Introduction

In recent years, much attention has been given to
the evidence that the concomitant occurrence of
hyperglycaemia in patients admitted to intensive
care units with an acute myocardial infarction
(AMI) enhances the risk of mortality and morbidi-
ty, whether the patient was diagnosed with having
diabetes or not! In some cases, the elevation of
glucose levels could simply be a marker of pre-
existing, but not yet detected, type 2 diabetes or
impaired glucose tolerance (IGT).2 This may
mean that besides being causal, elevated glucose
also could be a marker of existing insulin resis-
tance and/or beta-cell failure that may contribute
to the poor prognosis through other mechanisms.
However, a positive association between hyper-
glycaemia at the time of the event and subsequent
mortality from AMI has frequently been re-
ported>*>° A strong correlation between glycae-
mia and shock or development of heart failure has
also been reported.” Consequently, understanding
the possible mechanisms through which hypergly-
caemia worsens the prognosis of AMI, as well the
effectiveness of its control during AMI, seems to
be of great relevance.

It is now accepted worldwide that the most impor-
tant factor influencing atherosclerotic plaque in-

stability is inflammation. Elevated blood glucose
levels per se adversely affect outcome through the
cumulative effects of several mechanisms, includ-
ing induction of endothelial dysfunction, oxidative
stress, hyper coagulability and impaired fibrinoly-
sis.”® Acute hyperglycaemia in healthy subjects
and in patients with impaired glucose tolerance or
overt diabetes produces a rise in inflammatory
markers. Following this line of thought, it might
be speculated that the detrimental effect of stress
hyperglycaemia in acute MI might also stem from
its ability to increase inflammation.

This study aims at exploring the association be-
tween the admission glycemic status and 30-day
mortality in acute myocardial infarction in non
diabetic patients.

Materials and methods

66 patients were included in the study and were
divided into 4 groups depending on the basis of
blood glucose concentration at admission, namely
Group 1 (<120 mg %),Group 1l (120-140 mg %),
Group I (141-167 mg %) and Group IV (>167
mg %). The duration of the study was One year
(Jan 2013-Dec 2013).

The study included all the consecutive non diabet-
ic patients admitted to the ICCU with raised se-
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rum cardiac enzymes(CK-MB, Troponin 1), any or
all of symptoms suggestive of myocardial infarc-
tion for at least 30 minutes, ECG changes on at
least two contiguous leads with pathological Q
waves and persistent ST elevation(>0.1 mV) who
had a normal HbA1c(<6.5).

The patient’s cardiovascular history, medication at
the time of admission, risk factors, in-hospital
clinical course, including Killip’s class, and the
initial diagnostic and therapeutic management was
recorded. Furthermore, ECG of all patients was
read and recorded( STEMI, NSTEMI, Rhythm
disturbances)

Subjects who were known cases of diabetes,who
had received dextrose containing intravenous flu-
ids before admission,post surgical, post trauma
(up to 1 month) patients, patients receiving drugs
elevating blood sugar levels. (e.g.-
corticosteroids),time from the beginning of symp-
toms to admission to the ICCU more than 48
hours,patients who had a treatment history of Oral
Hypoglycaemic agents/Insulin ,patients who
present with Non ST Elevation Ml (NSTEMI)
were excluded from the study.

The end points of study were 30 days or till death
during hospitalisation. If the patient was dis-
charged within 30 days, then appropriate follow
up was done. Then comparison between the initial
and 30 day-mortality data according to values of
blood glucose concentrations at admission was
done.

Statistical analysis methods used were Statistical
Package for Social Sciences (SPSS, published
SPSS Inc.) Versionl3, Chi- square test and one
way ANOVA with post hoc test were used to
identify differences between 4 groups and Biva-
riate correlation using Pearson’s method was used
to identify correlation of death as outcome.
Informed consent was taken from all the patients
who participated in the study. The study was con-
ducted as per the guidelines of the institute and
approval by Ethics committee.

Results

The mean age of the patients in years was 52.11
(Group 1), 56.50 (group I1), 53.44 (Group I11) and
62 (Group 1V) respectively.

Mean systolic BP at admission was 91.90 mm Hg
in Group IV as compared to 127.78 mm Hg in
Group 1, 123.33mm Hg in Group Il and 119.13
mm Hg in Group I1l. There was a statistically sig-
nificant (P= 0.001) drop in the mean systolic BP
as we move from Group | to Group IV. The mean
diastolic BP at admission was 58.50mm Hg in
Group IV as compared to 81.11mm Hg in Group
I, 78.33mm Hg in Group Il and 73.50mm Hg in
Group I11.Table-1 shows that there is a statistical-
ly significant drop in the mean systolic BP (P=
0.001) and mean diastolic BP (P=0.01) as we
move from Group | to Group IV. There occurred
no statistically significant difference in the heart
rate at admission across the groups.

Table 1-Post Hoc test: BP- Systolic and Diastolic; Significant association between Groupl and Group 2, 3
& 4.

Variable Group 1 Group 2 Group 3 Group 4 F P

(N=18) (N=12) (N=16) (N=20)

Mean |SD Mean |[SD Mean |SD Mean | SD

BP Systolic |127.78 |20.16 |123.33 |29.64 | 119.13 | 26.00 |91.90 |25.72 |8.140 |0.001*

BP Diastolic |81.11 [13.23 |78.33 |18.01 |73.50 |23.18 |58.50 |26.81 |4.136 |0.01*

Heart Rate |88.44 |12.24 |82.67 |18.63 |88.38 |19.21 |79.80 |25.78 [0.841 |0.477
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At admission, 33 patients were in Killip class I, 32
patients in Killip Class Il and 1 patient in Killip
class IV with no patients having Killip class IlI.
Patients in Group Il and Group IV had higher
admission Killip class, which was statistically
significant (P= 0.029 for number of patents with
Killip class I at admission between the groups and
similarly for Killip class Il is P= 0.025). Killip
class deterioration by > 2 classes during the hos-
pital stay occurred more commonly in Groups Il
and IV. Killip class was high in subjects with
higher admission RBS values. Statistical analysis

of the number of subjects with Killip class deteri-
oration by > 2 classes during the hospital stay
among the groups showed significant difference
(P=0.001).

Table-2 shows statistically significant difference
between groups in Killip’s class | & Il at admis-
sion. There is higher admission Killip’s class as
admission RBS value increases. This table also
shows significant Killip’s class deterioration by
more than 2 classes during the hospital stay as
admission RBS increases.

Table 2- Killip’s Class association with admission RBS
Variable Group 1 Group 2 Group 3 Group 4 x 2 P
(N=18) (N=12) (N=16) (N=20)
N % N % N % N %
Killip class | 14 77.77% |6 50% |7 43.75% | 6 30% 9.0056 |0.029*
Killip class 1l 4 22.23% |5 41.69 |9 56.25% | 14 70% 9.2868 | 0.025*
%
Killip class HI 0 0 0 0 0 0 0 0
Killip class IV 0 0 1 8.31% |0 0 0 0 4.5692 | 0.2061
Killip class Deteoriation |0 0 0 0 1 6.25% |10 50% 23.25 |0.001*
By > 2 classes in the
hospital stay

30-day mortality in our study was 5.55% in pa-
tients with Group |, compared with 16.67% in pa-
tients in Group I, 25% in Group Il and 60% in
Group V. This difference in the incidence of 30-

day mortality, which linearly increases as admis-
sion RBS rises, is statistically significant
(P=0.0016).

Table 3- 30 Day Mortality and its association with admission RBS

Variable Groupl |[Group2 Group 3 Group 4 x 2 P
(N=18) (N=12) (N=16) (N=20)
N | % N | % N |% N | %
Death 1 |555% |2 [16.67% |4 |25% 12 | 60% 15.215 [ 0.0016*
Discussion Probable explanation for this is that more patients

A statistically significant drop in the mean systol-
ic BP (P=0.001) and mean diastolic BP (P=0.01)
was noted as we move from Group | to Group IV.

in the higher admission blood glucose groups had
a lower LV ejection fraction and poorer LV func-
tion. There occurred no statistically significant
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difference in heart rate at admission across the
groups. Statistical analysis showed a significant
association between Killip’s Class, admission
RBS and Killip Class deterioration during the
hospital stay. Similar result was reported by Kadri
etal.’

30-day mortality increased with the rise in admis-
sion RBS which was statistically significant (P=
0.0016). Kadri et al reported similar findings®
Therefore the raised admission RBS is an impor-
tant correlate of 30 day-mortality in our study.
However we observed that it is not an independent
predictor of death in our study. Probable explana-
tion as to why higher admission glycemia was not
an independent predictor of mortality, though it
was a positive correlate of death in our study is,
smaller sample size (N=66).

Several hypotheses (which are not mutually ex-
clusive) were put forward to explain the relation
between stress hyperglycemia and poor outcome.
Stress hyperglycemia may be a marker of exten-
sive myocardial damage, reflecting a surge of
stress hormones such as catecholamines and corti-
sol that produce or augment an insulin-resistant
state.10,11 Relative insulin deficiency and excess
catecholamines reduce glucose uptake by the
ischemic myocardium and promote lipolysis and
increased circulating free fatty acids. The latter
inhibit glucose oxidation (the “glucose—fatty acid
cycle”) and are toxic to ischemic myocardium,
resulting in increased membrane damage, arr-
hythmias, and reduced contractility.**3'15 Al-
ternatively, elevated blood glucose levels per se
adversely affect outcome through the cumulative
effects of several mechanisms, including induc-
tion of endothelial dysfunction,”® oxidative
stress,”® hypercoagulability, and impaired fibrino-
lysis® Lastly, admission hyperglycemia may not
be only the cause of more severe myocardial dam-
age, but also its consequence. Large infarcts are
more likely to cause catecholamine release, which
affect fatty acid and glucose homeostasis.

Conclusion

Higher admission RBS was found to have lower
systolic and diastolic blood pressure, higher ad-
mission Killip class with risk of >2 classes dete-
rioration during hospital stay and a positive linear
correlation between admission RBS and 30-day
mortality and therefore admission RBS is a poten-
tial indicator of hospital stay mortality in non-
diabetic patients presenting with acute myocardial
infarction.
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