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HOSPITAL OUTCOMES OF ST- ELEVATION MYOCARDIAL
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ABSTRACT

Objective: To compare hospital outcomes of ST-elevation myocardial infarction (STEMI) in patients with and without
hypertension.

Material and Methods: This observational cohort study was conducted in the department of Cardiology,
Postgraduate Medical Institute, Government Lady Reading Hospital, Peshawar. A total of 569 patients with STEMI in
which 348 patients were hypertensives while 221 were normotensives, were studied from December 2009 to
December 2010. After enrolment in the study, patients were monitored for in- hospital complications of AMI.

Results: There were differences between both study groups in the prevalence of cardiovascular risk factors and
baseline parameters on admission. Number of patients with Diuretics, hyper lipidimia, tachycardia and history of
smoking were more in hypertensive group as compared to normotensive group. Complication rates were
significantly higher in the hypertensive group as compared to normotensive group. Complication rates between
hypertensive and normotensive groups were; atrial fibrillation (AF) 12.9% Vs 5.4%; P=0.002 while ventricular
tachycardia/fibrillation (VT/VF) 11.8% Vs 11.3%; P=0.420, advanced AV block 14.4% Vs 5.4; P=0.001, acute heart
failure (AHF) 18.4% Vs 10.0%; P=0.004, cardiogenic shock(CS) 13.8% Vs 6.3%; P=0.003, recurrent Ml (Re-MlI)
12.6% Vs 9.5%; P=0.155, acute renal failure 6.3% Vs 2.3%;P=0.019, hospital stay(days) 6.13 Vs 6.21; P=0.466 and
in-hospital death 13.5% Vs 7.2%; P=0.013 respectively.

Conclusion: Hypertensive patients with an ST- elevation Myocardial infarction (STEMI) present with a greater
prevalence of cardiovascular risk factors and have a higher rate of adverse hospital outcomes than patients without

hypertension.
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INTRODUCTION

Myocardial infarction (MI) is the leading cause
of death worldwide. lts annual incidence in the United
States is estimated to be 600 000 new and 320 000
recurrent attacks. In 2004, it resulted in 695 000
hospital stays and $31 billion in hospital charges'.
Similarly the South Asian countries of India, Pakistan,
Bangladesh, SriLanka and Nepal contribute the
highest proportion of the burden of cardiovascular
diseases including MI compared with any other region
globally?34, In Pakistan it is estimated that one in five
middle-aged adults may have underlying coronary
artery disease (CAD)®.

Myocardial infarction is complicated by a
number of electrical and mechanical complications
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during its course. These complications are especially
common in patients with hypertension®. It is an
independent risk factor for the development of
complications after AMI. The risk of cardiovascular
disease doubles with each increase of 20/10 mm/Hg
beginning at 115/75 mm/Hg’.

Hypertension is also a major public health
problem worldwide. It affected 15-37% of global adult
population at present. The number of adults with
hypertension is predicted to increase by 60% to a
total of 1.56 billion people by 2025. It is estimated to
account for 6% of deaths worldwide®®1°. It affected 65
million adult in the United States. lts prevalence in the
US population increased by 30% between the third
National Health and Nutrition Examination Survey
(NHANES Ill, 1988-1994) and NHANES
1999-2000'"'213, In Pakistan its prevalence is estimated
to be 23% and 18% in urban and rural areas
respectively®.

Few international studies conducted in Europe
and United States have demonstrated that
hypertension (HT) is associated with worse outcome
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after AMI'*'%. In the GISSI-2 study, in-hospital and
6-month mortality in hypertensive MI patients was
significantly higher compared to normotensive, as was
the rate of left ventricular failure, recurrent angina and
recurrent MI'®. However there are very few studies
which look at the outcome of ST-elevation myocardial
infarction (STEMI) in patients with hypertension in our
population.The aim of this paper is to study the
impact of hypertension (HT) on hospital outcome
after ST-elevation myocardial infarction (STEMI) in our
local set up.

MATERIAL AND METHODS

This observational cohort study was conducted
in the department of Cardiology, Postgraduate
Medical Institute, Government, Lady Reading
Hospital Peshawar from December 2009 to
December 2010 for a total period of one year. The
sample size was calculated with the help of
Casagrande, Pike & Smith calculator using 4%
proportion of acute heart failure in normotensive and
12% proportion in hypertensives with 80% power and
5% significance level'. It estimated a sample size of
116 for normotensive group and a total sample of 464.
However a larger sample of 569 patients was taken, in
which 348 patients were in hypertensive group while
221 were in normotensive group. Purposive non
probability sampling technique was used. Study
population consisted of patients having hypertension
and ST elevation MI. It included both genders of
patients with age ranged from thirty to seventy-five
years. Patients having preexisting congestive heart
failure, valvular heart diseases, congenital heart
diseases, cardiomyopathies of any cause and
pulmonary artery hypertension either primary or
secondary, ventricular tachycardia, atrial fibrillation,
advance AV blocks, old left bundle branch block,
permanent pacemakers (PPM) and implantable
cardiac defibrillators (ICD) were excluded as these
conditions make the diagnosis of in hospital
complications of AMI complex. Patients with chronic
renal failure (CRF), previous MI and coronary artery
bypass graft surgery (CABG) were also excluded as
in these patients the complications rate of Ml is very
high and can cause bias in the study results.

The hospital ethical committee approved the
study protocol and informed consent was obtained
from all participants. Patients fulfilling the above
mentioned inclusion criteria were recruited from
Coronary Care Unit. Patient’s history and clinical
examination were undertaken. Investigations
including hemoglobin, serum creatinine, CK-MB level,
lipid panel and random blood sugar (RBS) were
obtained from hospital laboratory. Treatment variables
(throbolysis or primary PCI) were recorded. Patients
were hospitalized for five days until further needed.
They were monitored for complications. Cardiac
monitors (NIHON KOHDEN BSM-2301 K) and ECG

(BTL 085-ECG) were used for the monitoring of
electrical complications and recurrent MIl. Mechanical
complications were detected with the help of clinical
examination and echocardiography using acuson CV
70 SIEMENS. If patients developed new chest pain
during the course of admission, ECG and CK-MB were
done to diagnose recurrent myocardial infarction.
Acute renal failure was diagnosed when patient has a
creatinine level of more than 2mg/dl on more than two
occasions and progressively rising along with oliguria.
All this data was recorded on a proforma.

Confounding variables mentioned in the
exclusion criteria were controlled. Bias in the study
was controlled by following strict inclusion criteria for
patient’s selection, measurable operational definitions
for the diagnosis of complications and using the same
ECG and echocardiography equipments for all
patients.

OPERATIONAL DEFINITIONS

ST-elevation Myocardial infarction (STEMI) was
diagnosed when patients has chest pain
suggestive of myocardial ischemia lasting for at least
30 min and ST elevation of > 2 mm in > 2 contiguous
precordial leads, or 1 mm in > 2 contiguous limb leads
or when new left bundle branch block was found on
the qualifying ECG.

Hypertension was defined as chronic use of
antihypertensive drugs or a previously documented
blood pressure > 130/80 mmHg from medical record.

Hospital outcomes were measured in terms of
electrical or mechanical complications, recurrent
myocardial infarction, acute renal failure, hospital stay
and in hospital death.

STATISTICAL ANALYSIS

It was performed using statistical package for
social sciences (SPSS) version 16. Numerical variables
were presented as mean+SD. Categorical variables
were presented as frequencies and percentages.
Comparison between two groups was performed by
using student-t test for numerical variables and
Chi-Square test for categorical variables. P Value <
0.05 was considered significant. Results were
presented as tables.

RESULTS

Patient characteristics and parameters on
admission: Among 569 patients with ST-elevation
myocardial infarction (STEMI), 348 patients were
hypertensive and 221 were normotensive. Patient
characteristics and parameters on admission to the
coronary care units are shown in Table 1.

In-hospital complications: Complication rates
were significantly higher in hypertensive group as
compared to normotensive group as shown in Table
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2. Complication rates between hypertensive and
normotensive groups were; atrial fibrillation (AF) 12.9%
Vs 5.4%; P=0.002 ventricular tachycardia/fibrillation
(VT/VF) 11.8% Vs 11.3%; P=0.420, advanced AV block
14.4% Vs 5.4; P=0.001, acute heart failure (AHF) 18.4%
Vs 10.0%; P=0.004, cardiogenic shock(CS) 13.8% Vs
6.3% ;P=0.003, recurrent Ml (Re-MIl) 12.6% Vs 9.5%;
P=0.155, acute renal failure 6.3% Vs 2.3%; P=0.019,
hospital stay 6.13 Vs 6.21 days; P=0.466 and
in-hospital death 13.5% Vs 7.2%; P=0.013 respectively,
is shown in Table 2.

DISCUSSION

The results of this observational study suggest
that hypertensive patients with an ST- elevation
Myocardial infarction (STEMI) present with a greater
prevalence of cardiovascular risk factors and have a
higher rate of adverse hospital outcomes than patients
without hypertension.

Data on the effects of hypertension on
in-hospital mortality are inconsistent. Rabin et al
showed adverse short- and long-term outcome in
hypertensive patients'®. In the GISSI-2 study,
in-hospital and 6-month mortality in hypertensive Ml
patients was significantly higher compared to
normotensive, as was the rate of left ventricular
failure, recurrent angina and recurrent MI'8. In contrast
to the above studies, elevated BP was not an
independent prognostic factor for 30-day mortality
among Ml patients in the GUSTO-1 study'®. However,
patients with very high BP were excluded from the
GUSTO-1 study due to the use of thrombolytic
treatment, but despite this, systolic BP exceeded 180
mmHg in 602 patients. Ayward et al. evaluated all
patients participating in the GUSTO-1 study and
showed that the risk of an early death was higher in
patients with elevated systolic BP?°.

In a study by Majahalme et al. in-hospital and
6-month mortality in hypertensive and normotensive
MI patients was similar, while the rate of recurrent
angina, paroxysmal atrial fibrillation and acute renal
failure was higher among hypertensives®'. Jonas et
al. analyzed three groups of patients admitted due to
MI (with normal, high normal or elevated BP) and found
no significant differences in in-hospital mortality (5%
among normotensives, 4% in patients with high
normal BP and 1.9% among hypertensives)?. In our
study, mortality was higher in hypertensive STEMI
patients compared to normotensives (7.7 vs. 5.3%).

Data on the rate of hemodynamic and
bioelectric complications of an AMI in hypertensive
patients are also inconsistent. In a study by Abrignani
et al. cardiogenic shock, ventricular fibrillation,
atrioventricular conduction disturbances, intracardiac
thrombus and cardiac rupture were significantly less
common in hypertensive M| patients compared to
normotensives, while atrial fibrillation was more

common in hypertensives®. In contrast Magdalena
Rembek et al. demonstrated that these in-hospital
complications are higher in hypertensive patients as
compared to nonhypertensive patients'. In our study,
cardiogenic shock, acute heart failure, atrial
fibrillation and advanced atrioventricular block were
more common in hypertensive STEMI patients
compared to normotensives. The risk of ventricular
fibrillation in patients with hypertension was low in a
study by Bertomeu et al**. In our study there was no
significant difference between the two groups
regarding this complication.

Renal function is an important prognostic factor
in hypertensive Ml patients. Al-Suwaidi et al. showed
that reduced creatinine clearance was a significant
adverse prognostic factor for mortality, including
cardiovascular deaths®. Anavecar et al. also showed
that even moderate renal dysfunction as assessed by
glomerular filtration rate was associated with a higher
rate of Ml complications, in particular heart failure®. In
our study, renal failure was also significantly higher in
hypertensive STEMI patients compared to
normotensives. Coronary flow reserve is reduced in
hypertensive patients with left ventricular
hypertrophy?’.

Prompt effective myocardial reperfusion results
in reduced necrosis and lower rate of MI
complications?. Regarding reperfusion, thrombolytic
therapy was used more frequently in our patient
population in both groups while primary PCl was used
less frequently due to economic and logistic reasons.

Contrary to the above studies, our study also
showed relatively higher in-hospital complications rate
in both groups as compared to study done by
Magdalena Rembek et al?®. For example the frequency
of cardiogenic shock was 10.6% and 6.8% in
hypertensive and normotensive patients respectively
in that study. In our study it is 14% and 10.4% in
hypertensive and normotensive patients respectively.
This higher complications rate in our study can be
explained for a few reasons. Firstly poor control of the
underlying risk factors like diabetes, hypertension,
dyslipidemia and smoking in our patients, secondly
late presentation to hospital for treatment due to
unawareness about MI and poor logistic support,
thirdly infrequent use of primary PCl in STEMI patients
as primary PCI is superior to pharmacological
reperfusion and fourthly the tendency of Asian people
for higher mortality due to MI?20,

The clinical course of ACS is affected by risk
factors for atherosclerosis including age, which is a
significant negative prognostic factor®'. Abrignani et
al. found higher prevalence of diabetes, dyslipidemia,
renal failure and chronic obstructive lung disease in
patients with hypertension compared to
normotensives®. In a study by Rosengre et al. the
strongest risk factors in patients with ACS were
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Table 1: Baseline characteristics of STEMI patients with and without hypertension

Baseline Characteristics Hypertensive Normotensive P-value
Group n+348 Group n+221
Male (%) 207(61.1%) 135(59.5%) 0.12
Female (%) 141 (40.5%) 86 (38.9%) 0.12
Mean age (years)+SD 57.26+10.9 56.40+10.32 0.32
Diabetes Mellitus 174(50%) 51(23.1%) 0.001
Dyslipidemia 184(52.9) 89(40.3) 0.001
Positive FHx for CAD 97(27.9) 60(27.1) 0.42
Smoking 117(33.6) 47(23.1) 0.001
Anterior Ml on ECG (%) 126(36.2) 82(37.1) 0.12
Heart rate(beats/min)+ SD 99.06+23.2 82.94+18.5 0.001
Systolic blood pressure(mmHg)+ SD 163.0+28.7 134.9122.2 0.001
Diastolic blood Pressure(mmHg) + SD 91.75+18.4 75.6+15.5 0.001
Mean blood glucose + SD (mg/dl) 146.38+47.7 134.28+31.4 0.001
Hemoglobin level £ SD (g/dl) 11.86+£2.15 11.76+£2.15 0.61
Symptoms to thrombolytic time (hours) + SD 3.07+2.21 2.59+1.49 0.05
Thrombolytic therapy (%) 272(78.2) 175(79.2) 0.49
Primary PCI (%) 4(1.1) 5(2.3) 0.36
Table 2: Hospital Outcomes of STEMI patients with and without hypertension
Complications of Mi Hypertensive Normotensive P-value
Group = 348 Group =221

Atrial fibrillation (%) 45(12.9) 12(5.4) 0.002
Ventricular tachycardia/ ventricular fibrillation (%) 41(11.8) 25(11.3) 0.004
Advanced AV blocks (%) 50(14.4) 12(5.4) 0.0005
Acute heart failure (%) 64(18.4) 22(10) 0.004
Cardiogenic shock (%) 48(13.8) 14(6.3) 0.003
Recurrent Ml (%) 44(12.6) 21(9.5) 0.155
Acute renal failure 22(6.3) 5(2.3) 0.019
Hospital stay + SD 6.13+1.36 6.21 £1.08 0.466
In-hospital death (%) 47(13.5) 16(7.2) 0.013

hypertension, high BMI, diabetes (in men), and
smoking®. In our study, the prevalence of diabetes,
smoking and dyslipidaemia was also higher in
hypertensive STEMI patients compared to
normotensives. Family history for coronary artery
disease was not significant between two groups.
Abrignani et al. found no difference in the delay
between the onset of pain and hospital admission
between hypertensive and normotensive Ml patients,
while in the GREECS study, patients with

hypertension presented

late compared

normotensives?32, A similar difference could be seen
in our study, probably related to the higher rate of
angina prior to Ml in these patients, resulting in longer
delay when patients with chest pain took their usual
antianginal drugs and waited for their effect.
Hypertensive patients presented with high heart rate
and raised blood pressure as compared to
normotensive patients. Jonas M et al. recently
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studied hypertensive patients with AMI and found the
same observations®.

Blood pressure should be controlled up to
recommended targets as proposed by the guidelines
and not beyond that. This issue is recently addressed
in ACCORD trail. Researchers randomly assigned
4,733 participants with elevated blood pressure to a
target systolic blood pressure of either less than 120
mmHg (the intensive group) or to less than 140 mmHg
(the standard group). After an average follow-up of
about five years, researchers found no significant
differences between the intensive group and the
standard group in rates of a combined endpoint
including nonfatal heart attack, nonfatal stroke, or
cardiovascular death®.

STRENGTHS AND LIMITATIONS

The strengths of this investigation include its
prospective design, the use of standardized criteria
for defining STEMI and hospital outcomes and the
exclusion of patients confounding results.

Several limitations must also be kept in mind in
interpreting the results of this study, however. Firstly
the diagnosis of hypertension was based on the
review of medical records alone and no information
was available about hypertension control in the past.
Secondly the present study included data on
in-hospital complications only and no follow up data
were taken. Hypertension is a chronic condition and
long follow up period is needed to look its adverse
outcomes.

CONCLUSIONS

1. Hypertensive patients with STEMI have more
cardiovascular risk factors compared to
normotensive patients.

2. The incidence of acute hemodynamic
complications (cardiogenic shock and acute
heart failure) and atrioventricular conduction
disturbances is higher in patients with
hypertension.

3. In-hospital mortality tended to be higher in the
hypertensive patients with STEMI as compared
to normotensive patients.
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