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ABSTRACT
Background: Acute St-segment elevation myocardial infarction (STEMI) is one of the most important cardiac emergency. Primary
percutaneous intervention (PPCI) is the gold standard treatment of STEMI according to the American college of cardiology
guidelines.
Objectives: The goal of this research was to determine the In-hospital outcome of primary percutaneous intervention (PPCI) at
Lady Reading hospital, Peshawar and its association to the clinical characteristics of the patient on presentation.
Materials and Methods: A total of 90 patients with ST elevation Myocardial infarction (Ml) and undergoing PPCl were enrolled in to
this prospective observational study conducted in department of Cardiology from 23" March, 2023 to 22™ August, 2023. Enrolled
patients were followed during hospital stay to determine major adverse cardiovascular events (MACES), which included outcomes
of mortality, recurrent MI, need for repeat revascularization, Acute renal failure (ARF), angina, CVA, acute LVF, Cardiogenic shock
and stent thrombosis.
Results: The most common adverse event was acute LVF (11.1%) followed by cardiogenic shock (7.8%) and angina (6.7%)
Furthermore, logistic regression analysis results showed a strong relationship between pulse rate recorded on presentation and
MACE outcomes.
Conclusion: Low rates of re-procedures and mortality during hospitalization were found, Ensuring the safety and efficacy of PPCI;
higher pulse rates may be associated with a higher risk of unfavorable outcomes.
Keywords: Coronary lesion, MACE, PPCI, STEMI.
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INTRODUCTION

Cardiovascular diseases (CVD) remain the major
cause of mortality and morbidity worldwide accounting
for 32% of all deaths globally in 2019." In 2019, CVD
was the underlying cause of 9.6 million deaths among
men and 8.9 million deaths among women,
approximately one-third of all deaths globally. Of these
deaths, 6.1 million occurred in people between the
ages of 30 to 70 years. The highest number of CVD
deaths occurred in China, followed by India, the
Russian Federation, the United States, and Indonesia?
Also, majority of these deaths are preventable by
screening for and eliminating known risk factors like
hypertension, diabetes, dyslipidemia, cigarette
smoking, physical inactivity, obesity, and poor-quality
diet.’

Primary percutaneous coronary intervention (PPCI) is
Class-I recommendation for ST elevation myocardial
Infarction (STEMI) according to American Heart
Association (AHA) guidelines.’ PPCI is used to open
the infarct related artery for effective restoration of
perfusion of myocardium to avoid the complications,
from non-perfused myocardium. The earlier, the artery
is opened (shortest total ischemic time), the better are
the immediate, 30 days and long-term outcome, the
same is also true for shorter door to balloon time.’
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These outcomes are also dependent on Global
Registry of Acute Coronary Events (GRACE) score and
Thrombolysis in Myocardial Infarction (TIMI) score, in
which clinical characteristics like age, pulse, systemic
blood pressure, Killip-class of heart failure, arrhythmia,
variables like troponin level, degree of ST displacement
and renal function tests are considered.®

The SYNTAX (Synergy between percutaneous
coronary Intervention with TAXUS and cardiac surgery)
score is a well-defined scoring system at angiography
for quantification of coronary lesions in which lesions
number, lesion's location, and lesions complexity is
considered’, but it is used in elective PCI in patients
who have stable ischemic heart diseases to decide
between CABG and PCI based on lesion complexity.’
The data of SYNTAX score for short-term outcome in
primary PClis limited.

Although Primary Angioplasty in Myocardial Infarction
score was used in Primary Angioplasty in Myocardial
Infarction (PAMI trial) to predict mortality in primary
PCI,° In one study Syntax score was used to predict
short-term outcome in primary PCl in India.’ As Primary
PCl is the ideal treatment for STEMI and is evolving in
different cities of Pakistan, the primary PCI program
was started in this same year in Lady Reading Hospital
(LRH). This study will not only show us the efficacy and
safety of primary PCI, but it will also help us identify the
common MACEs of primary PCl and predict them from
clinical features of the patient, enabling us to identify
population at risk of MACEs, to take necessary actions
before the occurrence of MACEs, to reduce morbidity
and mortality associated with STEMI and Primary PCI.
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MATERIALS AND METHODS

This prospective observational study was conducted in
the department of cardiology of Lady Reading hospital
Peshawar from March 23“ 2023 to August 22"
2023.The required sample size of 90, is derived using
the following method for a population of 200, an
expected frequency of the outcome factor of 3.3%,° a
margin of error of +/- 3%, and a confidence level of 95%
Sample size =[DEFF *N*p * (1-p)]/ [(d*2/ Z"2* (1-a/2)
*(N-1) + p * (1-p)], n=90 Ethical approval was obtained
from the hospital ethical review board (Ref#No.
702/LRH/MTI-Dated 21* march 2022). All patients who
presented to the emergency room with STEMI and
underwent PPCI were included in this research after
taking informed consent. STEMI was defined as
Patients presented with chest pain along with New ST-
segment elevation at the J point in at least 2 contiguous
leads with the cutoff point as greater than 0.1 mV in all
leads other than V2 or V3, In leads V2-V3 the cutoff
point was greater than 0.2 mV in men older than 40
years old and greater than 0.25mV in men younger than
40vyears old, or greaterthan 0.15mV inwomen."

Primary per cutaneous coronary intervention was
defined as an urgent procedure performed to open the
blocked culprit coronary artery in a patients who
suffered STEMI of less than 12 hours duration, or upto
24 hours duration if there is evidence of ongoing
ischemia." It aims to restore blood flow to the heart and
prevent further damage.

Patients who have undergone previous PCI or CABG,
and patients requiring emergency CABG after coronary
angiography were excluded from study. Patient age,
risk factors (hypertension, diabetes, lipid profile,
smoking, naswar addiction and family history of
premature CAD), weight and height were documented
and blood sample were sent for, blood glucose and
baseline renal function tests (RFTS) to have an idea of
creatinine clearance. Detail clinical examination of
patients was performed quickly and vitals of blood
pressure, pulse, SPO, and Killip class were recorded.
Patients ECG were done to confirm diagnosis of Ml and
type of STEMI was noted. After confirmation of STEMI,
300 mg of Dispirin was given to chew and take it with
water, 600 mg of clopidogrel or 180 mg of Ticagrelor
was given orally to all patients. Enoxaparin dose was
calculated at 1mg/kg, half of which was given IV and half
subcutaneously 15 minutes after IV dose. Trans-
thoracic Echocardiography was done to know about LV
ejection fraction (EF), regional wall motion abnormality
(RWMA) and LV clot. Angiography and PPCI was done
by an operator having at-least 2 years of experience in
interventional cardiology, by femoral or radial route.
Drug eluting stents (DES) approved by FDA (Food and
drug administration USA) as well as by DRAP (Drug
regulation authority of Pakistan) was used. As per
guidelines of P-PCI the culprit-only intervention was
performed acutely during primary PCl in the absence of
cardiogenic shock, defined as systolic Blood pressure
of less than 90 mmHg for at least 30 minutes, or a

patient requiring ionotropic or mechanical circulatory
support to maintain blood pressure.” Pre-dilatation or
post-dilatation after stent implantation, use of
thrombuster for aspiration of clots, use of intra
venous/intra coronary Tirofiban was done if needed as
per recommendations. Diameters and length and
number of stents were decided as per need. Time from
symptoms onset to hospital, door to balloon time and
total ischemic time was recorded. Number of vessels
involved were documented. Number of stents along
with size and company name were mentioned.

All patients were followed till discharge from hospital to
determine major adverse cardiovascular outcomes.

The following were the study's primary endpoints:

A) MACES (Repeat-revascularization, angina, CVA,
recurrent acute MI, stent thrombosis, acute LVF,
Cardiogenic shock, acute renal failure and mortality) in-
hospital stay till discharge.

For categorical variables, frequencies and percentages
were computed; for continuous variables, means, and
standard deviations were computed. To assess the
relationships between categorical variables, chi-square
tests were utilized. A p-value of 0.05 or less was
regarded as significant. Univariate logistic regression
was used to assess the strength of the correlations for
significant associations. The adjusted odds ratios for
the factors that showed relationships were calculated
using multivariate logistic regression. The significance
of mean differences for continuous variables between
categories was evaluated using independent sample t-
tests.

RESULTS

The mean age of study population was 57.03+13.48,
showing a fairly wide range and mean BMI was
27.11+3.79. Two third i.e. 76.7% (n=69) of the study
population was made up by males. The average BMI
was 27.11, with a standard deviation of 3.79. This
implies that, on average, the subjects had an
overweight BMI; however, there was significant
variation within the sample.

Anterior Ml was the commonest type of Ml in this study
hence LAD was the most common culprit vessel. The
average time was 91.60+ 72.65 minutes, from patient's
arrival to the hospital until the balloon was inflated
(average door to balloon time) in the culprit artery during
PCI. The average time from when the patient chest pain
started until the balloon was inflated (average total
ischemic time) was 300.25 minutes with a standard
variation of 164.5, Right radial approach was practiced
in 95.6% cases (Table 01) Hypertension was present in
48(53.3%), DM in 32 (35.6%), hyperlipidemia in 9
(10%), Smoking in 22 (24.4%), positive family history in
17 (18.9%) cases. (Table 02).

A summary of the clinical traits of the study participants is
shown in Table 03. Majority of the patients were in Killip
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class | (81.1%), meaning they did not had any clinical
symptoms of heart failure on presentation with STEMI,
Killip class Il (14.4%), Killip class- lll (3.3%), and severe
heart failure, Killip-class IV (1.1%), were assigned to a
lesser proportion of patients.

In majority of patients (95.6 %) of patients had RWMA,
while only 4.4 percent showed no wall motion
abnormality. Majority of patients 96.7% of patients did
not have a left ventricular clot, compared to 3.3% of
patients who were having LV clot.

With a standard deviation of 8.91, the average ejection
fraction (EF) was 46.18%. Blood samples from the

patients had a mean creatinine level of 0.96 mg/dl and a
standard deviation of 0.25. The creatinine clearance
was 84.97 mL/min with standard deviation of 26.98.

The average blood pressure was 124.63 mmHg for the
systolic component and 78.97 mmHg for the diastolic
component. The average oxygen saturation level (Spo2)
was 95.64%, while the average pulse rate was 85.43
beats per minute. The average blood sugar level was
176.24 mg/dI.

It is important to understand these characteristics to
evaluate the baseline health of the patients and to know
any potential effects on the study's results.

Table 01. Angiographic characteristics of the enrolled patients.

Variables N (%)
Posterior 3(3.3)
e Inferior 39(43.3)
Anterior 46(51.1)
Lateral 2(2.2)
Sinus 85(94.4)
2:1AVB 1(1.1)
Rhythm BRADY 1(1.1)
CHB 2(2.2)
BIGEM 1(1.1)
Right Radial 86(95.6)
Access -
Right Femoral 4(4.4)
LCX 13(14.4)
RCA 29(32.2
Culprit vessel 9(32.2)
LAD 46(51.1)
Diagonal 2(2.2)
One 46(51.1)
No of vessels Two 26(28.9)
Three 18(20.0)
. . Yes 82(91.1)
Pre dilatation
No 8(8.8)
. . Yes 50 (55.6)
Post dilatation
Details No 40 (44.4)
of PCI Y 47(52.2
Tirofiban loading dose give °s (52.2)
No 43(47.8)
o ) Yes 25(27.8)
Tirofiban maintenance dose started.
No 65(72.2)
Door to Balloon time; Mean+SD 91.60+£72.65
Total ischemic time; MeantSD 300.25+164.51
Syntax-l; Mean+SD 19.46+7.28
Syntax-Il; Mean+SD 30.47+9.51

2:1 AVB: Second-degree Atrioventricular Block, BRADY: Bradyarrhythmia, CHB: Complete Heart Block, BIGEM: Bigeminy,
LCX: Left Circumflex Artery, RCA: Right Coronary Artery, LAD: Left Anterior Descending Artery.
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Table 02. Co-morbid/Risk factors observed among the enrolled patients.

Variables N (%)
Yes 48(53.3)

HTN
No 42(46.7)
Yes 32(35.6)

DM
No 58(64.4)
- . Yes 9(10.0)

Hyperlipidemia
Not known 81(90.0)
i Yes 22(24.4)
Smoking

No 68(75.6)
Y 21(23.3
Addicted to snuff (Naswar) ad ( )
No 69(76.7)
Y 17(18.9
Family history of premature CAD s ( )
No 73(81.1)

Table 03. Clinical characteristics of the enrolled patients.

Clinical Characteristics N (%)
Killip class | 73(81.1)
. Killip class Il 13(14.4)
Killip class
Killip class Il 3(3.3)
Killip class IV 1(1.1)
Yes 86(95.6)
RWMA
No 4(4.4)
Yes 3(3.3)
LV-Clot
No 87(96.7)
Yes 76(84.4)
COVID Vaccination (4 doses) No 12(13.3)
NK 2(2.2)
Ejection Fraction; Mean+SD 46.18+8.91
Creatinine level (mg/dl); Mean+SD 0.96+0.25
Creatinine Clearance (mg/dl); Mean+SD 84.97+26.98
SBP (mmHg); Mean+SD 124.63+22.21
DBP (mmHg); Mean+SD 78.97+13.38
Pulse (bpm); Mean+SD 85.43+17.58
Spo2 (%); MeantSD 95.64+2.58
Blood sugar (mg/dl); Mean+SD 176.24+71.33

NK: Not known, RWMA: Regional Wall Motion Abnormality, LV-Clot: Left Ventricle Clot, SBP: Systolic Blood Pressure (mmHg),
DBP: Diastolic Blood Pressure (mmHg)

Among the MACES during hospital stay, acute LVF was in6.7%, ARF in 3.3%, and death in 1.1% cases. Fig 01
observed in 11.1%, cardiogenic shock in 7.8%, Angina
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HIn-Hospital (N=90)

Expired — 11
Re-Admission |0
Re-M| 11
Major Bleedin | O
ARF |— 3.3
C-Shock —— 3
Acute LVF —11.1
Stent Thrombosis h 11
CVA |0
Re-Procedure [0
Angina (—— .7
0 2 4 6 8 10 12

Percentage (%)

Fig 01. Frequency of in-hospital outcomes of
MACEs in Primary PCI

The findings of the binary logistic regression analysis
performed to assess the degree to which various
factors are significantly associated with the MACE of
interest are shown in Table 04. For each variable, odds
ratios (OR), 95% confidence intervals (Cl), and p-
values are provided.

There were no significant correlations between the
outcome and the existence of an LV clot, creatinine
level, creatinine clearance, SBP, DBP, blood sugar,
hypertension, diabetes mellitus, hyperlipidemia,
smoking, and a family history of early CAD (p > 0.05).
An odds ratio of 1.080 (p = 0.006) showed a statistically
significant connection between pulse rate on
presentation and the result. Spo2 (oxygen saturation)
displayed a tenuous relationship with the result (p =
0.075).

Table 04. Binary logistic regression was applied to find out the strength of associations.

. 95% CI
Variables OR P-value
Lower Upper
Male 1.240 0.294 5.234 0.882
Gender
Female Ref
Age 1.010 0.968 1.054 0.097
BMI 1.045 0.900 1.213 0.353
Ejection Fraction 1.04 0.946 1.145 0.416
Yes 11.547 0.598 222.845 0.105
RWMA
No Ref
Yes 0.091 0.002 4.967 0.240
LV Clot
No Ref
Creatinine level 9.128 0.198 420.924 0.258
Creatinine Clearance 0.997 0.958 1.038 0.881
SBP 0.983 0.919 1.052 0.623
DBP 0.985 0.893 1.087 0.765
Pulse 1.08 1.022 1.14 0.006
Spo2 0.759 0.561 1.028 0.075
Blood sugar 0.997 0.986 1.008 0.535
Yes 0.941 0.299 2.965 0.917
HTN
No Ref
DM Yes 2.069 0.634 6.755 0.228
No Ref
- . Yes 0.539 0.062 4.713 0.577
Hyperlipidemia
Not known Ref
. Yes 0.684 0.192 2.432 0.557
Smoking
No Ref
Addicted to snuff Yes 2.356 0.695 7.985 0.169
(Naswar) No Ref
Family hx of Yes 0.911 0.170 4.893 0.913
premature CAD No Ref
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DISCUSSION

This study revealed that 6 (6.7%) patients had Angina
during their In-hospital stay, which is a relatively low
incidence. This shows that most patients recovered
from their chest pain after primary PCI. Moreover, no
patients needed to have a re-procedure, signifying the
initial intervention's success in opening the culprit
lesion.

Itis encouraging to see that there were no documented
cases of cerebrovascular accidents (CVA) while the
patient was in the hospital, indicating that the Primary
PCIl procedure did not raise the risk of this life-
threatening consequences. The sample size in our
study may have hampered our capacity to identify
uncommon occurrences like CVA; thus, more research
with larger cohorts is necessary.

In our study Stent thrombosis after PCI, occurred in 1
(1.1%) patient treated in the hospital. Which is almost
the same as reported recently by Klein LW, et al.”
However, stent thrombosis was not experienced by
98.9% of patients. The right use of antithrombotic
medications and adherence to post-procedural care
recommendations may have influenced this positive
outcome.

Severe problems that might occur after PCI include
Cardiogenic-shock and acute LVF. Cardiogenic shock
(CS) occursin 510% of patients with acute STEMI is still
associated with 30-day mortality of approximately
4060% despite emergent revascularization of the
culprit lesion.™ In our study, acute LVF occurred in 10
(11.1%) patients, and Cardiogenic-shock occurred in 7
(7.8%) patients during hospitalization. These findings
highlight the significance of properly monitoring
patients following PPCI and rapidly treating cardiac
decompensation symptoms. However, most patients
did not show Cardiogenic-shock or LVF symptoms,
indicating that the PPCI intervention successfully
preserved cardiac functions.

Another potential issue with PCI is acute renal failure
(ARF), mostly related to using contrast material during
the procedure.” In our study, 3 (3.3%) patients
experienced ARF, showing that renal problems were
uncommon. This shows that suitable preventive
measures were applied during the intervention, such as
adequate hydration and vigilant monitoring of renal
function.

Fortunately, there were no serious bleeding incidents
while the patients were hospitalized. This is significant
since bleeding issues after PCI increase patient
morbidity and mortality.”” Radial access use in majority
of cases is one of the reasons for reduced bleeding
problem from access site.

Only 1 (1.1%) patient had a re-ST elevation myocardial
infarction (Re-STEMI) while in the hospital, which is a

comparatively low incidence. Further evidence that the
Primary PCI intervention successfully lowered the risk
of recurrent ischemia events can be found in the
absence of re-admission due to cardiac problems.

The fact that 1 (1.1%) patient tragically died while
hospitalized highlights the risk involved with this
invasive strategy but mortality is too high with
thrombolytic therapy. When estimating the total
mortality rate linked to Primary PCI, it is crucial to
consider elements such as patient co-morbidities and
the severity of the disease.

Research by Akhtar et al. at a renowned cardiac
hospital in Bangladesh indicated that MACES struck
13% of patients with STEMI within 30 days of
discharge.” This percentage is less than the 23%
MACE rate discovered in a rural Bangladesh study.”
The 30-day MACE rates in Akhtar's study were much
greater than those reported in the Netherlands (3%),
India (5%), and Brazil (10%)."****" On the other hand,
Akhtar's study's in-hospital MACE rate was lower than
the rates reported in previous studies from China (12%)
and India (8%).*

Compared to other widely-used practical scores to
predict MACEs, this study provides useful insights into
the applicability of the clinical characteristics in
predicting MACE following PCI.

Compared to men worldwide, women had a greater
incidence of MACE and mortality at 6 months after
myocardial infarction.” In our study the odds ratio for
males compared to females for the variable gender was
1.240. However, it was not statistically significant (p=
0.882), showing that gender was not significantly
related to the result after primary PCI (Table 1)

Regarding the clinical characteristics Our data showed
no significant relationships between the outcome and
gender, age, body mass index (BMI), ejection fraction
(EF), the existence of an LV clot, creatinine level,
creatinine clearance, blood pressure, blood sugar,
hypertension, diabetes mellitus, hyperlipidemia,
smoking, or family history of premature CAD. Notably,
the outcome and pulse rate showed a statistically
significant correlation, suggesting that higher pulse
rates may be associated with a higher outcome risk.
However, although statistical insignificant, regional wall
motion abnormalities (RWMA) and low SpO, showed a
potential relationship with the result.

CONCLUSION

PPCl is effective and safe procedure to treat STEMI as
depicted by the Low rates of re-procedures and
mortality during hospitalization, the pulse rate on
presentation is an important clinical characteristic as it
is significantly associated with a higher risk of
unfavorable outcomes. The presence of regional wall
motion abnormalities (RWMA) on Echocardiography
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and low O,-saturation on presentation showed a shaky
and potential relationship with unfavorable outcomes,
pointing to a possible connection. These results must
be validated, and the underlying mechanisms causing
these connections must be explored in more in-depth
studies with larger sample sizes.
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