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Objective: To determine the frequency of immediate procedural success of
Primary PCl in patients with Acute ST segment elevation Myocardial infarction.
Methodology: This observational study was conducted at Cardiology unit of
PIMS, Islamabad from April 2018 to October 2018. Study included 43 patients
with STEMI. All of them had primary PCl. The main outcome variable was
frequency of procedural success which was described as frequency distribution
table.

Results: A total of forty three (n=43) patients of both gender with STEMI were
enrolled in the study for primary angioplasty. Procedural success was achieved
among all (100%) patients. There were 16.3% patients who developed contrast
induced nephropathy (recovered), they all were diabetics. There were 4.6%
patients who developed hematoma. No other complications seen.

Conclusions: Immediate procedural success of primary PCl is high (almost
successful in every case) and should be offered to the patients with STEMI
whenever the facility is available.
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Introduction

GRACE audit, in-hospital mortality was 6.2%% and
2.9%, respectively.?

Patients presenting with an acute STEMI have a different
urgency of revascularization compared to NSTEMI, a
reflection of the severity of acute ischemic injury causing
immediate necrosis. Whilst an urgent, early invasive or
thrombolytic reperfusion strategy is central to the
treatment of acute STEMI, this is not the preferred
strategy of NSTEMI, unless certain high-risk features are
present.?

When considering absolute rates of in-hospital mortality
amongst the two subsets of myocardial infarction, two
large, multi-national registries have shown short-term
(inpatient and 30-day) mortality rates for STEMI to be
significantly higher than for NSTEMI. In the expanded

Primary percutaneous coronary intervention (PCI) is now
considered the preferred reperfusion modality for patients
presenting with ST-segment elevation myocardial
infarction (STEMI) regardless of the hour of presentation
as long as reperfusion can occur in a timely manner.38

Procedure success, defined as normal antegrade coronary
blood flow, is achieved in > 95% of patients during daily
practice.

Failed myocardial reperfusion is a complex,
heterogeneous microvascular problem which manifest
clinically as microvascular obstruction and is seen as a
compromised TIMI flow score. Several mechanisms have
been implicated, including intra-vascular problems, such

Ann Pak Inst Med Sci

July-September 2021 Vol. 17 No. 3 271



Immediate Procedural Success of Primary Percutaneous Intervention in Patients with Acute ST Segment Elevation..

as distal embolization of thrombus/atheroma and
extravascular problems, such as extrinsic microvascular
compression due to intracellular (e.g. cardiomyocyte) and
extracellular oedema.®

The growth of PCI has been remarkable. Stents are now
used in more than 80% of PCI cases. This growth will
probably be sustained for some time yet because new
technologies have been found to result in improved
outcomes. Over the past 2 decades, innovations in PCI
have been paralleled by dramatic reductions in 30-day
death, myocardial infarction, and target-vessel
revascularization rates.

Improvements in catheter technique and the development
of new devices and medications have paralleled our
growing understanding of cardiovascular physiology, the
pathogenesis of atherosclerosis, and the response to
vascular injury. Intracoronary stents and atherectomy
devices have been developed to increase the success and
decrease the complications of conventional balloon
dilation, as well as to expand the indications for
revascularization. Interventionists now can safely treat
more complex coronary lesions and restenosis.°

The development of drug-eluting stents has substantially
reduced the problems of restenosis seen with bare-metal
stents. At the same time, advances in intravascular
ultrasonography (IVUS) and fractional flow reserve
(FFR) evaluation have improved the understanding of
coronary plaque morphology, plaque vulnerability, and
coronary physiology.*

Furthermore, many of these technologies are able to help
identify patients who will benefit most from PCI,
coronary artery bypass grafting (CABG), or medical
therapy. Adjunctive pharmacologic therapies aimed at
preventing acute reocclusion have also improved the
safety and efficacy of coronary angioplasty.

Methodology

The Observational study was conducted at Cardiology
Unit, PIMS, Islamabad from April 2018 to October
2018. Non-probability consecutive sampling technique
was used. The sample size was 43 calculated
according to WHO calculaor, Confidence level 95%,
anticipated population proportion of 90%, absolute
precision required is 9%.

Inclusion Criteria: Both Gender, Age >30 years and <
75 years, Onset of ischemic symptoms in last 12 hours,
ST segment elevation in ECG.

Exclusion Criteria: Preceding thrombolysis, Age < 30
years, Previous CABG, Prizmetal Angina, Cocaine
Poisoning

After approval of study from the hospital ethical
committee, a written informed consent was taken from
all of the patients admitted with Acute STEMI in
Cardiology unit. All those who fulfilled the inclusion
criterion were included in study and those patients who
fulfilled the exclusion criteria were excluded. After
selection of patient they were shifted to Angiography
department, arterial sheath was passed in femoral or
radial artery to assess the coronary arteries.
Angiography was done and area of occlusion
identified was ballooned/ stented by the interventional
cardiologist. After this again dye was injected in the
coronary vessels to see the grade of TIMI flow
(success) achieved. The trainee researcher who entered
the data in the proforma assisted all this procedure.

Data was analyzed in SPSS version 11. Mean and
standard deviation was used for gquantitative variables
i.e. age, while frequency and percentage was used for
qualitative variables i.e. gender, procedural success
and mortality.

Results

A total of forty three (n=43) patients of both gender with
STEMI were enrolled in the study for primary
angioplasty. Exclusion criteria were strictly followed.
Our results showed that the mean age of the patients was
55.91 + 9.51 years [range 37 - 73 years]. Distribution of
patients by age was mentioned in Table I.

Table I: Distribution of patients by age (n=43)

Age (Years) No. Percentage
31-40 04 9.3
41-50 08 18.6
51-60 18 41.8
61-70 11 25.6
71-75 02 4.7

Mean+SD 55.91 + 9.51

Range (years) 37-73

Patients were also distributed according to sex. There
were 28 (65.1%) male patients in the study, while 15
(34.9%) patients were female. Male to female ratio was
1.86:1.

There were 26 (60.5%) patients who were known
diabetics at the time of enrollment in the study, 24
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(55.8%) were known hypertensive, 19 (44.2%) hade
hyperlipidemia and 17 (39.5%) were smokers ( figure 1).

A= diabetes
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Figure 1. Risk factors present in study population

There were 22 (51.2%) patients who were taking anti-
diabetics at the time of enrollment in the study, 16
(37.2%) were taking anti-hypertensive, 5 (11.6%) were
on anti-platelets and 6 (14.0%) were taking other
medications like statins etc ( Ffigure 2).
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Figure 1: History of drug intake in study population

Femoral approach was used for catheterization in 40
(93.0%) patients and radial approach was used in 3
(7.0%) patients

To help prevent restenosis, Everolimus eluting stents
were used in all patients. 2.25 x 15 mm size stents were
used in 12 (27.9%), 2.5x13 mm size were used in 9
(20.9%), 3 x 18 mm size stents were used in 7 (16.3%)
and 2.75 x 23 mm were used in 15 (34.9%) patients.

lonic lodine-based contrast media were used in all
patients. Hypersensitivity or other allergic reactions were
not observed in any patients.

Patients who had platelet counts who were not
hypertensive and who had platelet counts more than
250,000 per microliter (mcL) were given glycoprotein
lIb/111a inhibitors (n=17, 39.5%).

The mean TIMI score of the patients was 2.56 + 0.50
(range 2 — 3). None of the patients in the study had TIMI
score 0 or 1 after the procedure. There were 6 (14%)
patients who had TIMI score 2 and 37 (86%) patients had
TIMI score 3. (Table I11)

Table I11I: Distribution of patients by TIMI score

(n=43)
TIMI score No. Percentage
0 0 0
1 0 0
2 6 14
3 37 86
Mean + SD 2.56 +0.50
Range 2-3

Out of the 43 patients in the study, procedural success
was achieved among all (100%) patients.

There were 7 (16.3%) patients who developed contrast
induced nephropathy transiently (serum creatinine > 1.5
mg/dL). All 7 patients were diabetics. There were 2
(4.6%) patients who developed hematoma. No other
complications seen (table 13). Mean hospital stay of
study patients was 2.7 days + 1.03 SD.

Discussion

Patients with ST elevation acute myocardial infarction
comprise a heterogeneous population but Primary
percutaneous coronary intervention has shown promising
results in all types of patient population. Our study was
conducted to see the outcome of primary PCI in a public
sector hospital. The results of this study were in favor of
primary PCI as the success rate was 100%.

There are few other studies, which have determined the
outcome of primary PCl among patients with STEMI.
The results of these studies are variable among different
authors. Farman MT, et al 2 conducted a prospective
study among 113 patients with STEMI and agreed to go
for primary PCl admitted in a tertiary care teaching
hospital (National Institute of Cardiovascular Diseases
Karachi). These observations are also similar to ours.
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In another local study, Shaikh AH, et al13 determined the
outcomes of primary percutaneous coronary intervention
via trans-radial approach in a tertiary care cardiac centre.
They retrospectively reviewed the medical records of 160
consecutive patients who presented to Tabba Heart
Institute, a private-sector facility in Karachi, between
January 2009 and January 2011 with acute ST-elevation
myocardial infarction and were treated with primary
percutaneous coronary intervention via trans- radial
approach. They reported procedural success was 98%
(n=157). Three (1.8%) patients died during
hospitalization. Forearm haematoma (>5cm) was
observed in three (1.8%) patients. the results are similar
to our study (100% procedural success).

Another study was conducted by Shaikh AH, et al ** in
which procedural success was assessed among 104
patients with STEMI. The main outcome parameters were
30 days’ mortality, myocardial infarction, recurrent
angina and congestive cardiac failure which were
observed among 5.8%, 1% and 1% respectively. They
also documented the procedural success which was bases
on postprocedural TIMI score, the same as in ours as the
success was achieved among 97% patients.

In a study by Ting HH*® a total of 1,007 elective PCI and
primary PCI procedures performed from March 1999 to
August 2005 at the Immanuel St. Joseph’s Hospital—
Mayo Health System (ISJ) in Mankato, Minnesota, were
matched one-to-one with those performed at St. Mary’s
Hospital (SMH) in Rochester, Minnesota. Procedural
success was 93% at 1SJ (95% CI 90% to 96%) and 96%
at SMH (p = 0.085)

The success rates of primary PCI for STEMI are high. A
majority of patients (86%) in our study achieved a TIMI
score of 3. Although thrombolytic  therapy
(Streptokinase) is widely available in urban Pakistan, the
efficacy of this treatment in achieving TIMI 3 flow is
around 50% at best ¢ In other studies discussing timely
and optimal treatment of patients with STEMI authors
advocated that setting up a health-care system enabling
pre hospital diagnosis of STEMI with field triage of
patients directly to catheterization laboratories at large-
volume PCI centers will help to increase the proportion
of patients with STEMI who will benefit from PPCI with
near 100% procedural success.'” Efforts should be made
to prevent contrast induced nephropathy, especially in
diabetics. The two major theories are that ATN is caused
by renal vasoconstriction resulting in medullary hypoxia,
possibly mediated by alterations in nitric oxide,

endothelin, and/or adenosine, and that ATN is a direct
result of the cytotoxic effects of the contrast agents.
However, unlike other types of ATN, contrast
nephropathy is usually characterized by relatively rapid
recovery of renal function. It may be because the degree
of tubular necrosis is much less severe than seen in other
settings and the decline in glomerular filtration rate
(GFR) is due to functional changes in tubule epithelial
cells rather than necrosis. This phenomenon may be in
part due to redistribution of membrane transport proteins
from the basolateral to the luminal membrane. The
reported incidence of contrast-induced nephropathy
varies widely, largely depending upon the presence or
absence of risk factors, primarily including underlying
chronic kidney disease (CKD). The risk is very small
among patients with baseline normal renal function, even
among diabetic patients. The risk increases with the
severity of underlying renal dysfunction, especially
among diabetic patients who are at higher risk for
contrast nephropathy, compared with nondiabetic
patients. 81920 |n one prospective study that directly
compared diabetic and nondiabetic patients and were
undergoing CT scan with contrast, diabetic patients had a
higher incidence of contrast nephropathy, compared with
nondiabetic patients(*¥. The results are similar to our
study as in our study all the patients who developed CIN
were diabetics. The results are similar to our study as in
our study all the patients who developed CIN were
diabetics.

The above discussion yields that the procedural success
with primary PCI range from 92% to 100%, which is
quite high. However, this can only be preceded in the
specialized  units  fully equipped and expert
interventionists available.

Limitations: The study has limitation of having limited
patients. Larger studies will be needed in primary PCl in
our populations. Further we were limited to the
immediate procedural success as TIMI flow and in-
hospital death, MI, and target vessel revascularization. In
further studies, long term procedural success death, Ml,
and target vessel revascularization may be seen with
prolonged follow up.

Conclusion

Immediate procedural success of primary PCI is high
(almost successful in every case) and should be offered to
the patients with STEMI whenever the facility is
available.

Ann Pak Inst Med Sci

July-September 2021 Vol. 17 No. 3 274



Ann Pak Inst Med Sci

Doi. 10.48036/apims.v17i3.563

References

Kushner FG, Hand M, Smith SC, King SB, Anderson JL,
Antman EM. Focused Updates: ACC/AHA Guidelines for
the Management of Patients With ST-Elevation
Myocardial Infarction (updating the 2004 Guideline
and 2007 Focused Update) and ACC/AHA/SCAI
Guidelines on Percutaneous Coronary Intervention
(updating the 2005 Guideline and 2007 Focused
Update): a report of the American College of
Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. Circulation.
2009;120:2271-2306.
https://doi.org/10.1161/CIRCULATIONAHA.109.192663
Goodman SG, Huang W, Yan AT, Budaj A, Kennelly BM,
Gore JM. The expanded Global Registry of Acute
Coronary Events: baseline characteristics, management
practices, and hospital outcomes of patients with acute
coronary syndromes. Am Heart J. 2009;158:193- 201.
https://doi.org/10.1016/j.ahj.2009.06.003
E.C. Keeley, L.D. Hillis  Primary PCl for
infarction with ST-segment elevation.
Med.2007;356: 47-54
https://doi.org/10.1056/NEJMct063503
Grines CL, Browne KF, Marco J, Rothbaum D, Stone
GW, O'Keefe J, Overlie P, Donohue B, Chelliah N,
Timmis GC, Vlietstra RE. A comparison of immediate

myocardial
N Engl J

angioplasty with thrombolytic therapy for acute
myocardial infarction. New England Journal of
Medicine. 1993 ;328(10):673-9.

https://doi.org/10.1056/NEJM199303113281001
Global Use of Strategies to Open Occluded Coronary
Arteries in Acute Coronary Syndromes (GUSTO llb)
Angioplasty Substudy Investigators. A clinical trial
comparing primary coronary angioplasty with tissue
plasminogen activator for acute myocardial infarction.
New England Journal of Medicine. 1997 Jun
5;336(23):1621-
https://doi.org/10.1056/NEJM199706053362301

EC Keeley, JA Boura, CL Grines.  Primary angioplasty
versus intravenous thrombolytic therapy for acute
myocardial infarction: a quantitative review of 23
randomized trials. Lancet.2003; 361 (2003):13-20.
https://doi.org/10.1016/5S0140-6736(03)12113-7
Pinto DS, Kirtane AJ, Nallamothu BK, Murphy SA,
Cohen DJ, Laham RJ, Cutlip DE et al. Hospital delays in
reperfusion for ST-elevation myocardial infarction:
implications when selecting a reperfusion strategy.
Circulation.2006; 114: 2019-2025
https://doi.org/10.1161/CIRCULATIONAHA.106.638353
Keeley E, BouralA, GrinesCL. Primary angioplasty
versus intravenous thrombolytic therapy for acute
myocardial infarction: a quantitative review of 23
randomised trials. Lancet. 2000;36:13-20
https://doi.org/10.1016/50140-6736(03)12113-7

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Wu X, Mintz GS, Xu K, Lansky AlJ, Witzenbichler
B, Guagliumi Get al. The relationship between
attenuated plaque identified by intravascular
ultrasound and no-reflow after stenting in acute
myocardial infarction: the HORIZONS-AMI
(harmonizing outcomes with revascularization and
stents in acute myocardial infarction) trial. JACC
Cardiovasc Interv. 2011;4:495-502

ThorstedSgrensen J, Steengaard C, Holmvang L, Okkels
Jensen L, Terkelsen CJ. Primary percutaneous coronary
intervention as a national Danish reperfusion strategy
of ST-elevation myocardial
infarction.UgeskrLaeger. 2013;175:181-5.

de la Torre Hernandez JM, Brugaletta S, Gémez
Hospital JA, Baz JA, Pérez de Prado A, LopezPalop R, et
al. Primary Angioplasty in Patients Older Than 75 Years.
Profile of Patients and Procedures, Outcomes, and
Predictors of Prognosis in the ESTROFA IM+75
Registry.2017;70(2): 81-87.
https://doi.org/10.1016/j.rec.2016.06.012

Farman MT, Sial JA, Khan NU, Rizvi SNH, Saghir T,
Zaman KS. Outcome of primary percutaneous coronary
intervention at public sector tertiary care hospital in
Pakistan. JPMA. 2011;61:575-8.

Shaikh  AH, Hanif B, Pathan A, Hashmani S, Raza
M, Khan W, et al.Transradial primary percutaneous
coronary intervention - experience from a tertiary care
cardiac centre. J Pak Med Assoc. 2013;63:731-4.

Shaikh AH, Siddiqui MS, Hanif B, Malik F, Hasan K, Adhi
F. Outcomes of primary Percutaneous Coronary
Intervention (PCI) in a Tertiary Care Cardiac Centre. J
Pak Med Assoc. 2009 Jul;59(7):426-9.

Ting HH, Raveendran G, Lennon RJ, Long KH, Sing
Mandeep, Wood DL. A Total of 1,007 Percutaneous
Coronary Interventions without Onsite Cardiac Surgery.
J Am Coll Cardiol. 2006;47:1713-21.
https://doi.org/10.1016/j.jacc.2006.02.039

Lincoff AM, Topol EJ. lllusion of reperfusion. Does
anyone achieve optimal reperfusion during acute
Myocardial Infarction? Circulation. 1993;88:1361-71.
https://doi.org/10.1161/01.CIR.88.3.1361

Leleu H, Capuano F, Ferrua M, Nitenberg G, Minvielle
E, Schiele F. Symptom-to-needle times in ST-segment
elevation myocardial infarction: shortest route to a
primary coronary intervention facility. Arch Cardiovasc
Dis. 2013;106:162-8
https://doi.org/10.1016/j.acvd.2012.12.003

Heyman SN, Rosen S, Rosenberger C. Renal
parenchymal hypoxia, hypoxia adaptation, and the
pathogenesis of radiocontrast nephropathy. Clin J Am
Soc Nephrol 2008; 3:288.
https://doi.org/10.2215/CIN.02600607

Eng J, Wilson RF, Subramaniam RM, et al. Comparative
Effect of Contrast Media Type on the Incidence of
Contrast-Induced Nephropathy: A Systematic Review
and Meta-analysis. Ann Intern Med. 2016; 164:417.
https://doi.org/10.7326/M15-1402

July-September 2021 Vol. 17 No. 3 275


https://doi.org/10.1161/CIRCULATIONAHA.109.192663
https://doi.org/10.1016/j.ahj.2009.06.003
https://doi.org/10.1056/NEJMct063503
https://doi.org/10.1056/NEJM199303113281001
https://doi.org/10.1056/NEJM199706053362301
https://doi.org/10.1016/S0140-6736(03)12113-7
https://doi.org/10.1161/CIRCULATIONAHA.106.638353
https://doi.org/10.1016/S0140-6736(03)12113-7
https://doi.org/10.1016/j.rec.2016.06.012
https://doi.org/10.1016/j.jacc.2006.02.039
https://doi.org/10.1161/01.CIR.88.3.1361
https://doi.org/10.1016/j.acvd.2012.12.003
https://doi.org/10.2215/CJN.02600607
https://doi.org/10.7326/M15-1402

Immediate Procedural Success of Primary Percutaneous Intervention in Patients with Acute ST Segment Elevation..

20. Solomon RJ, Natarajan MK, Doucet S, et al. Cardiac nephropathy in patients with chronic kidney disease.
Angiography in Renally Impaired Patients (CARE) study: Circulation. 2007; 115:3189.
a randomized double-blind trial of contrast-induced https://doi.org/10.1161/CIRCULATIONAHA.106.671644

Ann Pak Inst Med Sci July-September 2021 Vol. 17 No. 3 276


https://doi.org/10.1161/CIRCULATIONAHA.106.671644

