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ABSTRACT

BACKGROUND

Hyperglycemia is a common finding during the admission of non-diabetic patients
with acute coronary syndrome. It is very essential to differentiate this stress
hyperglycemia from the hyperglycemia in latent diabetics whose diabetes may have
been unmasked by the stress of acute coronary syndrome (ACS). We conducted this
study to evaluate stress hyperglycemia in non-diabetic patients with ACS.

METHODS

We conducted this cross sectional study in the Department of Medicine, KIMS
Hospital, Karad, over a period of one year. Non-diabetic patients with HbAlc < 6.5
admitted in our hospital with ACS were included in the study. We included a total of
100 patients in our study, their detailed history, clinical examination and lab
evaluation was done. We divided the patients into two groups, Group A were
normoglycaemic patients and Group B were acute phase hyperglycemic patients
with blood sugars more than 160. Correlation between the blood sugar levels and
outcome of the patients was done.

RESULTS

Mean age was 65.23 + 21.05 years. No significant difference in risk factor
distribution in the two groups was seen. (p > 0.05) We had 47 cases of unstable
angina (UA - 47%) followed by 43 cases of STEMI (43 %) and 10 cases of NSTEMI
(10 %). We observed a significant difference in the presence of complications in the
two groups (p<0.001), Group B patients with hyperglycemia had more
complications. Significant difference was seen between the presence of heart failure,
arrhythmias and shock in the two groups, with group B having more incidences of
these (p<0.05). Significant difference in the outcome of the two groups was seen (p
= 0.012). We observed that out of 38 patients in Group B with hyperglycemia, there
were 8 deaths (21.05%) as compared to 3 deaths (4.84%) in Group A patients.

CONCLUSIONS

We observed that the high prevalence (38%) of stress in non-diabetic ACS patients
is responsible for significantly more complications, more chances of heart failure,
arrhythmia, shock and more deaths.
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BACKGROUND

Hyperglycemia is a common finding during the admission of
patients with acute coronary syndrome and is also a powerful
predictor of survival, increasing the risk of immediate and
long-term complications.! Epidemiological studies
demonstrate that the relative risk of in-hospital death among
patients with acute coronary syndrome who were unaware
that they had DM and/or hyperglycemia at the time of the
admission was 3.9 times higher than that of non-diabetics or
healthy individuals.23

It is very essential to differentiate this stress
hyperglycemia from the hyperglycemia in latent diabetics
whose diabetes may have been unmasked by the stress of
acute coronary syndrome. This is achieved by the estimation
of glycosylated haemoglobin3 which reveals the blood sugar
levels over the previous weeks and thus, identifies latent
diabetics.*7

Coronary artery disease (CAD) is the most common form
of cardiovascular disease which is the leading cause of
morbidity and mortality in both developed and developing
world.8-10 The most important risk factors associated with
CAD are diabetes, age, male gender, adverse lipid profile,
smoking, hypertension, psychosocial factors and abdominal
obesity. The clinical presentations of CAD include silent
ischemia, stable angina pectoris, acute coronary syndrome,
heart failure, and sudden cardiac death.%.11.12

Hyperglycemia is common and associated with markedly
increased mortality rates in patients hospitalized with acute
coronary syndromes. Despite the fact that several studies
have documented this association, hyperglycemia remains
underappreciated as a risk factor, and it is frequently
untreated in ACS patients.

This is in large part due to limitations of prior studies, and
the remaining critical gaps in our understanding of the
relationship between hyperglycaemia and poor outcomes.
First, there is currently no consensus about the precise
glucose value (or range of values) that should be considered
abnormal on admission. Second, there is no consensus about
the most suitable method to initially measure and
subsequently monitor blood glucose levels in the acute
setting of ACS.

Third, the benefits of treating hyperglycaemia have not
been established definitively, and the target value of blood
glucose to be achieved with treatment remains undefined.
The most important issue, however, is whether elevated
glucose is a direct mediator of adverse outcomes in ACS
patients or just a marker of greater disease severity.10

Epidemiological studies demonstrate that the relative risk
of intra-hospital death among patients with acute coronary
syndrome who were unaware that they had DM and/or
hyperglycaemia at the time of the admission was 3.9 times
higher than that of non-diabetics or healthy individuals.!3

The data on the importance of controlling glucose in the
hospital span diverse disciplines of medicine. Studies in the
areas of stroke, MI, bypass surgery, wound and nosocomial
infections all point to the tremendous potential to reduce the
morbidity and mortality among hospitalized patients with
hyperglycaemia. It is essential that hyperglycaemia is
identified from the time of hospital admission and that
therapy is implemented to achieve and maintain glucose
levels as close to normal as possible regardless of patient’s
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primary reason for admission or previous diabetes status.
Identification of and therapeutic interventions to treat
hyperglycaemia must be initiated in tandem with the
presenting medical problem rather than days after admission.
Existing data strongly suggest that an early and aggressive
approach to the management of hyperglycaemia may reduce
mortality, morbidity, excessive hospital stays and added
costs.14

Objectives
To evaluate prevalence of stress hyperglycaemia in non-
diabetic acute coronary syndrome patients.

To evaluate the prognostic value of stress hyperglycaemia
in determining the outcome in non-diabetic acute coronary
syndrome patients.

METHODS

The present cross sectional study was conducted in the
Department of Medicine, KIMS Hospital, Karad, over a period
of one year. The Institutional Ethical Committee (IEC)
approval was taken. The informed and written consent was
taken from patients before enrolment for study.

Inclusion Criteria
Patients with acute coronary syndrome.
Patients of ACS with complications

Exclusion Criteria

e Diabetic patients [Known case of DM or HbAlc > 6.5]

e  Patients on drugs that cause hyper or hypoglycaemia

e  Patients with prior history of infarction.

e Patients with ST elevation or depression due to causes
other than ACS.

All patients of acute coronary syndrome who satisfy the
inclusion criteria were selected for the study.

Detailed history of the patient was taken on admission.
Acute coronary syndrome was diagnosed from:-
e  History of chest pain
e  Typical ECG findings
e  Serum CPK-MB and troponin levels

Criteria for STEMI were any two of the following;

e  Cardiac chest pain lasting at least 30 minutes,

e >0.1 mV ST elevation in at least one standard lead,

e > 0.2 mV ST elevation in two or more continuous chest
leads, or

e New LBBB and biochemical markers of myocardial
injury?

Unstable angina (UA) is defined as angina pectoris or
equivalent ischemic discomfort with at least one of three
features:

It occurs at rest (or with minimal exertion) usually lasting
=> 10 min. It is severe and of new onset (l.e. within the prior
4 to 6 weeks) and / or
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It occurs with a crescendo pattern (i.e. distinctly more
severe, prolonged, or frequent than previously).

Parameters will include- Blood sugar levels, glycosylated
Hb levels, lipid profile (VLDL, HDL, LDL, total cholesterol
levels), myocardial markers (ECG, troponin levels).

Raw material was collected from trained medical staff
using the medical records. Data was double checked for
correctness, subsequently anonymised and transferred to the
authors for data analysis.

Sample Size Calculation
According to a study conducted by Oswald GA et al.l> the
proportion of stress hyperglycaemia was found to be 22.8%,
So,p=22.8%
Using Cochran’s formula for sample size (n) calculation,
_4xpxq
n= e2
Where, p=22.8% = 0.228
q=1-p=0.772
Taking e, absolute error of 10%, e = 0.1
So,
_ 4x0.228x0.772

0.1 x0.1
n=7040~71

A minimum of 71 patients were to be included in the
study, we got 100 patients satisfying our study inclusion
criteria so we included all of them in our study.

Sample size, n = 100.

Statistical Analysis

Data was collected using a semi structured pretested
questionnaire, data was entered in Microsoft Excel 2013 and
represented in frequencies and percentages, charts and
graphs. Appropriate statistical tests are applied using SPSS
software version 23 for analysis. Chi square test is used for
association between the study variables. Statistical
significance is considered at p < 0.05.

RESULTS

We analyzed a total of 100 patients of acute coronary
syndrome satisfying our study inclusion criteria and we
categorized the patients into two groups, Group A were
normoglycaemic patients and Group B were acute phase
hyperglycemic patients with blood sugars more than 160.
There were 62 cases (Group A - 62%) with normal blood
sugars and 38 cases (Group B - 38%) with raised blood
sugars.

Age Groups (Yr) Group A Group B Total
<40 years 7 7 14
41 to 60 20 12 32
61 to 80 28 18 46
81 to 100 7 1 8
Total 62 38 100

Table 1. Age Group Wise Distribution of the Study Participants
X2 =3.09,df=2,p=0.378

No significant difference in age distribution in the two
groups was seen. (p>0.05)
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Most common age group was 61 to 80 years with 46
participants (46%) followed by 41 to 60 years with 32
participants (32%). Mean age was 65.23 + 21.05 years.

Risk Factors Group A (62) Group B (38) P Value
Smoking 16 11 0.73
Alcohol 13 8 0.99

Sedentary life style 14 9 0.89
Hypertension 19 12 0.92
Table 2. High Risk Factors Present in the Two Groups
Ip > 0.05, Not significant

No significant difference in risk factor distribution in the
two groups was seen. (p>0.05).

16 out of 62 cases (25.81%) in Group A were alcoholic
while 11 out of 38 cases (28.95%) in Group B were alcoholic.
Alcoholism was seen in 13 cases (29.97%) from Group A and
in 8 cases (21.05%) from Group B. Sedentary life style was
observed in 14 cases (22.58%) from Group A and in 9 cases
from Group B (23.68%). Hypertension was seen in 19 cases
(30.65%) from Group A and in 12 cases from Group B
(31.58%).

Type of ACS Group A (62) Group B (38) Total
NSTEMI 6 4 10
STEMI 26 17 43
UA 30 17 47
Total 62 38 100

Table 3. Type of ACS in the Two Groups

X2=0.127, df = 2, p= 0.93

No significant difference in type of ACS distribution in the
two groups was seen.

We had 47 cases of unstable angina (UA - 47%) followed
by 43 cases of STEMI (43%) and 10 cases of NSTEMI (10%).

6 out of 62 cases (9.68%) in Group A were NSTEMI while
4 out of 38 cases (10.53%) in Group B were NSTEMI. STEMI
was seen in 26 cases (41.94%) and in 17 cases from Group B
(44.74%). Unstable angina was seen in 30 cases from Group A
(48.39%) and in 17 cases from Group B (44.74%).

Complications in the Two Groups

60 56
50
40
20 13
10 6
0 [
Group A Group B
mC icati
omplications 6 25
Present
No 56 13

Complications

B Complications Present No Complications

Figure 1. Presence of Complications in the Two Groups

We observed a significant difference in the presence of
complications in the two groups (p<0.001), out of 38 Group B
patients with hyperglycemia, 25 had complications (65.79%)
and out of 62 patients with normal sugars, only 6 had
complications (9.68%).
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Group A (62) Group B (38) P Value
Heart failure 10 22 <0.001*
Arrhythmia 3 7 0.028*
Shock 5 11 0.006*
Table 4. Presence of Heart Failure, Arrhythmias and Shock in the Two
Groups
[*P<0.05, Significant

Significant difference was seen between the presence of
heart failure, arrhythmias and shock in the two groups
(p<0.05).

We observed that in the 38 patients with hyperglycemia,
that is Group B, heart failure was seen in 22 cases (57.89%),
as compared to 10 cases in Group A (16.13%). In Group B,
arrhythmia was seen in 7 cases (18.42%) as compared to 3
cases in Group A. In Group B shock was seen in 11 cases
(28.95%) as compared to 5 cases (8.06%) in Group A. The
overall presence of heart failure, arrhythmias and shock was
seen significantly more in patients with hyperglycemia that is
Group B patients.

Outcome in the Two Groups
59
60
50
40
30
30
20
8
10 3
0
Group A Group B
M Survived 59 30
Died 3 8
M Survived Died
Figure 2. Outcome in the Two Groups

Significant difference in the outcome of the two groups
was seen (p = 0.012).

We observed that out of 38 patients in Group B with
hyperglycemia, there were 8 deaths (21.05%) as compared to
3 deaths (4.84%) in Group A patients. We observed that the
acute hyperglycemia in ACS patients is responsible for
significantly more complications, more chances of heart
failure, arrhythmia and shock and more deaths as compared
to normoglycemic patients with ACS.

DISCUSSION

We had 38 patients (38%) with stress induced
hyperglycemia.

Similarly Zhou Na and Li Zhen!3 in 2014 found 37%
prevalence of stress hyperglycemia in AMI patients who were
not diabetics.

Also Nordin C et al.1* in a retrospective study found 35%
of patients of acute coronary syndrome having stress
hyperglycemia without evidence of prior diabetes mellitus.

Oswald et al.1> measured HbA1C, cortisol concentration
from 27 non-diabetic acute AMI patients. Through multiple
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regression analysis, they reported that cortisol, adrenaline,
noradrenaline are major factor to determine glucose level on
admission. However, it is still unclear whether this endocrine
reaction is caused by excessive myocardial infarction or
severe myocardial malfunction or both of them. Although the
exact mechanism is still unknown, hyperglycemia in acute
AMI induces thrombus formation through platelet activity,
aspirin resistance, and impaired fibrinolysis. Hyperglycemia
in acute AMI is known to be related with no reflow in AMI
and pre inflammation change through increase of endothelial
dysfunction, oxidative stress, cytokine adhesion molecule
production no reflow.16-18

Most common age group was 61 to 80 years with 46
participants (46%) followed by 41 to 60 years with 32
participants (32%). Mean age was 65.23 + 21.05 years.

No significant difference in age distribution or gender
distribution in the two groups was seen. (p>0.05).

Abbas Ali Mansour et al.1? in 2011 found no significant
difference in the mean age of the patients with stress
hyperglycemia, diabetic and normoglycemic. This is in
concordance with our study. Our findings are consistent with
the findings of the other workers, like Taysir et al. in 2009
Marfella et al. in 2003 and Ameer et al. in 2010, who also
found gender was not a significant factor for stress
hyperglycemia. No significant difference in risk factor
distribution in the two groups was seen. (p>0.05)

Similarly, Abbas Ali Mansour et al.19in 2011 in their study
found no statistically significant difference in the history of
smoking in different groups. This is in agreement with our
study. Taysir Garadah et al.20 in 2009 in their study found no
statistically significant difference in the history of smoking
and hypertension in different groups. This is in concordance
with our study. We had 47 cases of unstable angina (UA -
47%) followed by 43 cases of STEMI (43%) and 10 cases of
NSTEMI (10%).

No significant difference in type of ACS distribution in the
two groups was seen. (p>0.05) We observed a significant
difference in the presence of complications in the two groups
(p<0.001), out of 38 Group B patients with hyperglycemia, 25
had complications (65.79%) and out of 62 patients with
normal sugars, only 6 had complications (9.68%).

Significant difference was seen between the presence of
heart failure, arrhythmias and shock in the two groups
(p<0.05).

We observed that in the 38 patients with hyperglycemia,
that is Group B, heart failure was seen in 22 cases (57.89%),
as compared to 10 cases in Group A (16.13%). In Group B,
arrhythmia was seen in 7 cases (18.42%) as compared to 3
cases in Group A and In Group B shock was seen in 11 cases
(28.95%) as compared to 5 cases (8.06%) in Group A. The
overall presence of heart failure, arrhythmias and shock was
seen significantly more in patients with hyperglycemia that is
Group B patients. Also Meisinger C et al.2! in 2006 showed
admission hyperglycemia was also associated with
complications during hospital stay. Significant difference in
the outcome of the two groups was seen (p = 0.012).

We observed that out of 38 patients in Group B with
hyperglycemia, there were 8 deaths (21.05%) as compared to
3 deaths (4.84%) in Group A patients.

E] Kim et al.22 observed that the non-diabetic patients
with hyperglycemia had significantly higher mortality
(17.4%) compared to diabetic patients (7.2%, p < 0.001).
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Also Taysir Garadah et al.2% in 2009 found that the stress
hyperglycemia on admission is a powerful predictor of
increased major adverse events, hospital mortality and
cardiac failure in patients with acute coronary syndrome.
This is in keeping with the findings of our study.

CONCLUSIONS

We observed that the high prevalence (38%) of stress
hyperglycemia i.e. admission blood sugar level 2160 mg/dl in
non-diabetic ACS patients is responsible for significantly
more complications, more chances of heart failure,
arrhythmia, shock and more deaths as compared to
normoglycaemic patients with ACS. We observed no
significant difference between age, gender, risk factors and
type of ACS in two groups of patients.

Data sharing statement provided by the authors is available with the
full text of this article at jemds.com.
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