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ABSTRACT

Objective: To determine the frequency of failure of ST-segment resolution after primary percutaneous coronary intervention
(PCI) in patients with ST-segment elevation acute myocardial infarction (MI).

Methodology: This cross-sectional study was carried out at the CCU department of the National Institute of Cardiovascular
Diseases (NICVD) Karachi, during six months from January 2017 to July 2017. All patients with ST elevation myocardial
infarction admitted at CCC and undergoing primary PCI, the onset of typical pian of chest and related presentation in the last 12
hours that persists at least > 20 minutes, without the previous administration of fibrinolytic therapy assessed with history and
previous reports, platelet glycoprotein llb/llla inhibitors without prior administration and of either gender were included. All study
subjects were shifted to Angiography department, the arterial sheath was inserted only through to the femoral route to prevent
bias, and the interventional cardiologist with a minimum 05 years of professional experience was chosen. Angiography was
performed, and the identified occlusion area was by interventional cardiologist ballooned/stented. ST resolution failure was seen
after/within 30 minutes of primary angioplasty. All the information was collected via study proforma and SPSS version 26 was
used for the data analysis.

Results: Mean age of the patients was 56.18+8.70 years, average BMI was 25.56+4.76 kg/m2. Females were 25% and males
were 77%. Complete resolution was achieved in 73% patients, while 22% patients Failure of ST-segment resolution post PPCI.
Conclusion: Our findings show that ST-segment resolution in the ECG within 30 minutes, as opposed to the traditional 90-min
successful PPCI, is a significant predictive predictor. The intriguing discovery that ST-segment resolution has limited predictive
value in a cohort of STEMI cases managed by the PPCI deserves additional exploration, especially as it is already widely used
as the surrogate end point in trials.

Keywords: St-Segment Resolution; Failure; ST-segment elevation myocardial infarction; primary percutaneous coronary

intervention; electrocardiogram.

INTRODUCTION

Cardiovascular diseases (CVD) are the most common cause of
mortality in the world, accounting for one-third of all death rates.*
Over the last few years, significant progress has been made in the
management of Acute Myocardial Infarction (AMI).? For patients
with STEMI, there is currently a range of therapeutic options that
are available to restore occluded coronary blood flow.® The
benefits of reperfusion therapy in acute myocardial infarction (AMI)
have long been linked to the restoration of coronary flow in the
artery that caused the infarction (ARI). Later, investigations with
angiographic control indicated that, in addition to opening the ARI,
achieving TIMI (Thrombolysis in Myocardial Infarction) grade iii
flow was required to increase survival. Several investigations using
magnetic resonance imaging, contrast echocardiography and
gammography have recently demonstrated that the stabilization of
flow of the epicardial coronary does not always represent sufficient
myocardial perfusion. In cases having ST-segment elevation MI,
blood flow's rapid restoration in the thrombus-occluded coronary
artery is a cornerstone of the treatment. Atherosclerosis is a long-
term condition characterized by increasing cardiac injury whose
rate is determined by the state of circulation in and around the
affected area.® Open artery hypothesis proposed in 1989 was
corroborated by findings from several angiographic investigations
showing a strong link between the patency of infarct linked artery
and the progression of Ml following reperfusion. Early
flow restoration in IRA, according to this idea, has a significant
effect on the amount of narcosis of cardia, left ventricular function,
and hence the risk of early and late mortality.® Percutaneous
coronary and thrombolysis interventions are used to restore and
maintain the patency of the coronary artery whose blockage
caused ST-segment elevation MIl. Nevertheless, the latter strategy
has higher efficacy as measured by immediate and long-

term outcomes. The widespread use of these technologies in
clinical practice has necessitated the development of accurate and,
most probably, non-invasive ways for measuring treatment efficacy
and predicting treatment outcomes. ECG recording is extremely
useful for detecting arrhythmias and ST-segment changes, as well
as providing vital information about the state of circulation
of coronary artery and prognosis of the.” ST-segment resolution
failure Individuals having ST-segment elevation AMI have a
survival rate of 27.9% after initial PCI.2 STEMI is a clinical
condition characterized by myocardial ischemic symptoms.® Acute
ST-segment elevation Ml is now treated with PPCI.%° Because the
majority of cases do not present to a PCl-capable hospital, this
provides a significant logistical difficulty in many areas.
11According to a pooled meta-analysis, the absolute risk reduction
for death from primary PCl was dependent on the participant's
baseline risk.!? Initial recanalization of an occluded coronary artery
has become the primary goal in the treatment of acute MI.
However, the degree of ST-segment resolution after PPCI (29
percent) in patients with STEMI had no effect on the LVEF (left
ventricular ejection fraction), i.e. cardiac output.’® As a result, a
significant number of cases continue to fail to achieve complete
and sustained myocardial reperfusion. It is a growing source of
concern in lower and the middle-income nations as risk factors
like smoking and a higher BMI has become more prevalent around
the world, and they are the main causes of death for both men and
women everywhere. Nevertheless, because of the differences in
body habits, dietary habits and environment, knowledge of ST-
segment resolution failure in local population groups should be
considered. As a result, inthis study explored the correct
magnitude of complications (failure of resolution) in local
population groups. This study aimed to determine the frequency of
ST-segment resolution failure after primary PCI in patients with ST-
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segment elevation acute myocardial infarction in a public sector
hospital.

MATERIAL AND METHODS

This cross-sectional study was conducted at the CCU department
of the National Institute of Cardiovascular Diseases (NICVD)
Karachi. The study duration was six 6 months from January 2017
to July 2017. All patients with ST elevation myocardial infarction
admitted at CCC and undergoing primary PCI, the onset of typical
pian of chest and related presentation in the last 12 hours that
persists at least > 20 minutes, without the previous administration
of fibrinolytic therapy assessed with history and previous reports,
platelet glycoprotein IIb/llla inhibitors without prior administration
(according to previous reports and history) and of either gender
were included. Patients with NSTEMI as per operational definition,
previous history of myocardial infarction, previous history of
thrombolytic therapy, previous history of coronary angioplasty,
previous history of coronary artery bypass grafting, patients with
left bundle branch block as per record of patient, Prinz metal
angina (previous history of cardiac chest pain less than 20 mints at
rest that occurs in cycles), patients of cardiogenic shock at
admission as per operational definition, COPD:(with history and
pulmonary function tests ), sepsis (with raised total leukocyte
count), previous history of valvular heart disease (VHD):(on
echocardiography), patient with deranged coagulation profile
[Prothrombin time more than 10.5 and INR more than 1.0] (as per
medical record) and patients who don't give consent of
participation were excluded. Written informed consent was
obtained from all patients or close relative. After the selection of
the patient, they were shifted to Angiography department, however
a radial path was available, the arterial sheath was inserted only
through the femoral route to prevent bias, and an interventional
cardiologist with minimum 05 years of professional experience was
chosen. Angiography was performed, and the identifies occlusion
area was by interventional cardiologist ballooned/stented. The
study parameters ST resolution failure was observed and recorded
after/within 30 minutes of primary angioplasty. All the data was
collected via study proforma. and analyzed into SPSS version 26.

RESULTS

Patients average age was 56.18+8.70, mean BMI was 25.56+4.76
kg/m2. Out of all 52% were males and 48% patients were females.
Smoker patients were 55%, 64% were diabetic, 80% were
hypertensive, dyslipidemia was in 61% patients, 70% presented
with a BMI > 25kg/m?. 68% patients were from urban population
and 32% patients were from rural areas. Socioeconomically 44%
were poor, 31% belong from middle class and 25% patients belong
from upper class. Table.1

Table 1: Descriptive statistics of demographic characteristics (n=100)

As per distribution of outcome ST-segment resolution failure,
78% patients have achieved complete resolution, while 22%
patients have ST-segment resolution failure post PPCI. Fig:1

Stratification for ST-segment resolution failure was
performed with respect to effect modifiers. Failure of ST-segment
resolution was significantly linked to the age >50 years, smoking
and rural residency (p-<0.05), while failure of ST-segment
resolution was statistically insignificant according to gender,
diabetes, hypertension, dyslipidemia, BMI and socioeconomic
status (p->0.05). Table.2

Distribution of failure of ST-segment

resolution
100.00%
80,0094 78.00%
. 0
60.00%
0
40.00% 22.00%-+
20.00% -
0.00%

Yes No

Fig 1: Distribution of ST-segment resolution failure (n=100)

Table 2: Stratification for ST-segment resolution with respect to effect
modifiers (n=100)

ariables Statistics

IAge 56.18+8.70 years

BMI 25.26+4.76 kg/m?

Gender Female 23 23.0%
Male 77 77.0%

Smoking Yes 55 55.0%
No 45 45.0%
Yes 64 64.0%

PM No 36 36.0%
Yes 80 80.0%

HTN No 20 20.0%

Dyslipidemia Yes 61 61.0%
No 39 39.0%
Yes 70 70.0%

BMI>25 No 30 30.0%

Residence urban 68 68.0%
rural 32 32.0%
lower 44 44.0%

Socio economic status [middle 31 31.0%
upper 25 25.0%

IST-segment resolution
IVariables failure Total |P-value
Yes No
<50 years [5 38 43
IAge 0.003*
=50 years 22 35 57
Gender Female 17 31 48 0.07
ende Male 10 42 52
. Yes 23 32 55 "
Smoking No 1 a1 25 0.002
lYes 15 49 64
PM No 12 24 36 0-35
lYes 20 60 80
HTN No 7 13 50 0.40
- . \Yes 18 43 61
Dyslipidemia No 5 20 29 0.644
Yes 20 50 70
BMI>25 No 7 >3 30 0.63
. urban 13 55 68
Residence rural 4 5 22 0.015
Soci . [lower 5 39 44
otueO™E middie 7 24 51 0.40
upper 5 20 25
DISCUSSION

Regardless of the degree of patency of the target vascular, ST-
segment resolution failure after the first PCI is highly associated
with death and reinfarction. In this study, patient's average age
was 56.18+8.70, mean BMI was 25.56+4.76 kg/m?, 52% were
males, smoker patients were 55%, 64% were diabetic, 80% were
hypertensive, dyslipidemia was in 61% patients, 70% presented
with BMI > 25kg/m?, 68% patients were from urban population and
socioeconomically 44% patients were poor. In the study of de
Andrade, PB et al** reported that the average of the patients was
58.8+10.8 years, average BMI was 28.0+4.6 kg/m?, males were
55.7%, 68.9% cases were hypertensive, 31.1% were diabetes, and
39.3% were smokers. In the comparison of this study Park SR et
al*® conducted a study on the outcome of cases underwent pPCI
comparatively as incomplete STR (<70%) and complete STR
((=70%) and consistently in their study out of all study cases 79
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were males and 22 were females. Furthermore, they found almost
similar findings regarding mean age and frequency of diabetes,
hypertension and smoking. In another study of et al'®
demonstrated that the ECGs from 289 cases having STEMI were
studied, and the average age of the participants was 63 years, with
74.7 % of men. Zhang Y et al'’ also found comparable findings
regarding age, gender and comorbidities in this study.

In this study as per ST-segment resolution failure, 78%
patients achieved complete resolution, whereas 22% patients had
ST-segment resolution failure post PPCI and Failure of ST-
segment resolution was significantly linked to the age >50 years,
smoking and rural residency (p-<0.05), whereas ST-segment
resolution failure was statistically insignificant according to gender,
diabetes, hypertension, dyslipidemia, BMI and socioeconomic
status (p->0.05). Consistently, Park SR et al'® reported that their
findings showed that in 91 percent of cases, TIMI grade 3 recovery
was achieved. Nevertheless, only 57 percent of all individuals
could finish STR in the early stages. These findings confirmed that,
despite effective PCl, a large proportion of patients with AMI
following PCI have insufficient microvascular perfusion to cardiac
tissue in the early stages of incomplete STR..*® Although Van der
Zwaan HB et al*® demonstrated that out of 115 patients (52%) had
early STR, while 9% had late STR. As a result, STR was obtained
in 71% of individuals 30 minutes after arriving on the CCU.
Cases with early and late STR had different baseline clinical and
procedural characteristics: individuals with late STR were old aged,
and TIMI flow post-PCI was worse in these individuals.® Ndrepepa
G et al®® in their study reported that the ST-segment resolution in
electrocardiograms collected 90-120 minutes after PPCI beginning
did not predict long-term mortality in STEMI cases undergoing
underwent PPCI. In compared to partial (30—-70%) or no (30%) ST-
segment resolution, complete (70%) resolution predicts lower 1-3-
year mortality and lower incidence of cardiovascular potential
complications, as well as greater maintenance of left ventricular
function.’®?° Even after successful primary PCI, the benefits of
early complete resolution of ST-segment elevation can be
demonstrated, with early (i.e., immediately after PCI) testing being
more accurate in terms of predicting CVD adverse events than
evaluation after 90 minutes.'®?* Furthermore, patients who had
early ST-segment resolution had a larger LVEF than those who
had ST-segment resolution after 90 minutes. Higher peak creatine
kinase levels and a higher incidence of severe LVSD were also
found when complete ST-segment resolution was not achieved.%%2
As per previous published study, 86 percent of cases had TIMI
flow grade Ill recovery after pPCI, and that low systolic BP, old
age and the occurrence of blood clots in the culprit coronary
lesions were independent predictive factors for TIMI flow grade
Il recovery.?® STR has been shown to be a stronger predictive
marker than epicardial blood flow recovery. As a result, STR in the
early stages may be a useful marker for predicting the prognosis of
AMI patients following PCI, and it must be evaluated after PCI. 1524
The main weakness of this study, besides the non-random
sampling, was the limited sample size, which made it unable to
uncover potential determinant variables for full ST-segment
resolution failure after initial PCI.

CONCLUSION

The study findings show that ST-segment resolution in the ECG
within 30 minutes, as opposed to the traditional 90-min successful
PPCI, is a significant predictive predictor. The intriguing discovery
that ST-segment resolution has limited predictive value in a cohort
of STEMI cases managed by the PPCI deserves additional
exploration, especially as it is already widely used as the surrogate
end point in trials. increased likelihood of having incomplete ST-
segment resolution in older patients with anterior myocardial
infarction and longer symptom onset-to-balloon time.
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