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Abstract

Objective. To compare clinical outcomes of pharmacoinvasive (Pl] strategy versus primary percutaneous coronary
intervention (PPCI] in patients with AMI (acute myocardial infarction] still needs more evaluation.

Methods. This is a single centre, retrospective, non-randomized study comparing the two treatment strategies.
A total of 3073 consecutive AMI cases were identified between 2015 and 2019.

Results. The pharmacoinvasive strategy group comprised of 18.5% (n=569) and primary PCI group comprised of
81.5% [n=2504] patients. The patients in Pl group were younger, their mean age was 54.8+ 12 years vs 56.4+ 11.5
years [P<0.003] in PPCI group. Arabic speakers were 47.1% vs 40.9% [P<0.000], South Asians 25.3% vs 30.2%
[P<0.018), smokers 39.9% vs 31.5% (P< 0.000) and anterior Ml was 55 % vs 54 % (P< 0.000] in Pl vs PPCI group
respectively. Transradial approach was utilized in 84.4 % in Pl vs 75.4 % [P<0.000) in PPCI group. Median door to
balloon time (calculated from arrival to our hospital emergency till establishment of TIMI IIl flow in the culprit vessel
in PPCI group was 92 minutes. In-hospital mortality tended to be higher in PPCl vs Pl as 3.6 % vs 1.9 % (P<0.049).
LV ejection fraction was observed to be higher in Pl group i-e 42.2+11 % vs 40.5+11 % [P<0.000) in PPCI group.

Conclusion. Pharmacoinvasive strategy has almost equal efficacy as compared with primary PCl and it represents
a reasonable, non-inferior alternative when primary PCl is not readily available especially in patients presenting
early after symptom onset.
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Introduction

The strategy of pharmacoinvasive (Pl) therapy con-
sists of fibrinolysis and transfer for percutaneous
coronary intervention (PCI). It is not well studied as
compared to primary PCI (PPCI) in patients with ST-
Elevation myocardial infarction (STEMI) [1]. Primary
PCl has been set as the best reperfusion option in
patients with acute M, if it is performed in a guide-
line directed timely fashion [2]. A large number of
patients with acute MI present to those hospitals
which have no facility for coronary interventions, so
they receive fibrinolytics as the initial reperfusion
therapy [3]. Pharmacoinvasive strategy is thought
to be the treatment of choice for those communities
where access to primary PCl is difficult [4]. Large
scale studies comparing the efficacy and outcomes
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of these two strategies are still awaited [5]. The best
candidates for primary PCl are those who present
with cardiogenic shock, high risk of bleeding with fi-
brinolytic therapy, more than 3 to 4 hours after onset
of symptoms or those who have very short times to be
transferred to PCl capable hospital. While for initial
fibrinolytic therapy are those who have low bleeding
risk, present very early after onset of symptoms (<2
to 3 hours) to a non-PCl-capable hospital or who have
longer transfer time to a PCl-capable hospital [6].
Many clinical trials have shown equivalence of early
(3-24 hr) post-thrombolysis PCl to primary PCl in pa-
tients with STEMI [7,8].

In this study we have compared the efficacy of
pharmacoinvasive strategy (Pl) to primary percuta-
neous coronary intervention (PPCI) in those patients
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who cannot readily approach for primary PCl in a
timely fashion.

Material and Methods

Study Design

This is a single centre, retrospective, non-random-
ized, cross sectional study and did not require in-
formed consent for data collection for this registry.

Patient Selection

Our centre is the only primary PCl-capable facility,
available in the region. Patients were selected from
Makkah STEMI registry and included all patients
who presented with STEMI and either primary PCl or
pharmacoinvasive strategy was performed.

Inclusion and Exclusion criteria
Key inclusion criteria:

i) Pharmacoinvasive strategy: Patients with acute
myocardial infarction and successful reperfusion af-
ter thrombolytic therapy defined as at least 50% ST
segment resolution and improvement of chest pain.

ii) Primary PCl: Patients with acute myocardial
infarction defined as having chest pain lasting more
than 30 min along with ST segment elevation in 2
contiguous leads of at least 1 mm exceptz 2 mm in
V2-3 or presumed new onset left bundle branch block
(LBBB].

Key exclusion criteria:

There were no exclusion criteria other than stan-
dard contraindications for thrombolytic therapy and
coronary angiography.

The patients were divided into two groups.

Group 1 (Pharmacoinvasive strategy group): Those
patients who received thrombolytic therapy at their
primary hospital and were immediately referred for
routine PCI from 4 hours up to approximately 5 days.

Group 2 (Primary PCI group): Those patients who
were directly shifted as acute STEMI for primary PCI.
The timing of shifting was within 1-12 hours of onset
of chest pain.

Study Medications

The Streptokinase, ateplase or whatever thrombolytic
agent available at primary hospital was administered
in the standard dosing regimen as per guidelines.

Technique for Coronary Angiography and PCI
The pimary PCI and routine PCl were performed with
standard protocols by highly experienced operators.
Transfemoral or transradial approach was adopted

according to patient’s condition. Diagnostic coronary
angiography was consummated to explore infarct-re-
lated artery. Thrombus aspiration and glycoprotein’s
inhibitors were administered in lesions with heavy
thrombus burden and/or impaired TIMI flow during
or after the procedure. The operators determined the
length and diameter of implanted stents.

Data Collection

Data for all patients was extracted from medical re-
cords, electronic case notes, echocardiography and
angiography records. We initially aimed to compare
baseline characteristics, lab findings, ejection frac-
tion and primary in-hospital outcomes of Pl strategy
versus PPClin eligible patients with acute myocardial
infarction.

Statistical Analysis

Data management and statistical analysis were per-
formed using SPSS software. Discrete variables were
reported using counts and percentages and continu-
ous variables were described by the mean and stan-
dard deviation. We evaluated differences between the
Pl and PPCI using the t-test or Mann-Whitney U test
for continuous variables and the y? test or Fisher ex-
act test for categorical variables. P<0.05 was consid-
ered statistically significant

Results

Baseline Clinical Characteristics

A total of 3073 consecutive patients with STEMI who
were admitted to the coronary care unit or cardiac
day care unit at King Abdullah Medical City, Makkah
during the period starting from January 2015 to July
2019 were analyzed. Among these patients, 569 pa-
tients (18.5 %) were assessed to be in pharmcoinvasive
strategy group and 2504 patients (81.5%) in primary
PCl group. No significant difference was observed
for gender, diabetics, hypertensives or for those with
previous ischemic heart disease. Smokers comprised
of 39.9% vs 31.5% of Pl vs PPCI group (P<0.001).
Among this multiethnic population, the pilgrims com-
prised of 33 % of total population and 17.4 % received
Pl while 36.2% received PPCI (P<0.001). The clinical
characteristics are presented in Table 1.

Infarct Related Characteristics

Larger infarct size which was defined as the higher
mean value of second troponin |, was noticed to be
significantly higher in primary PCI group that is 109+
234 ng/mlvs. 68+ 187 ng/mlin Pl group (P<0.001).
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Table 1. Clinical characteristics of Pharmacoinvasive
Strategy vs Primary PCI

Pl PPCI
Variables N=569 N=2504 P Value
(18.5%) (81.5%)
Age (years)
Mean+ SD 54.8+ 12 56.4+ 11.5 <0.003
Median (IQR) 55 (47-61) 57 (49-64)
Gender (Male) 489 (85.9 %) 2086 (83.3%) NS
Arabic speaking 268 (47.1%) 1023 (40.9 %) <0.001
South Asians 144, (25.3 %) 756 (30.2 %) NS
Pilgrims 99 (17.4%) 907 (36.2%) <0.001
Co-morbidities
DM 310 (54.5%) 1357 (54.2 %) NS
HTN 296 (52 %) 1345 (53.7 %) NS
Smoking 227 (39.9%) 790 (31.5%) <0.001
BMI<30 162 (28.5%) 704 (28.1%) NS
CVA 11(1.9%) 66 (2.6%) NS
Dyslipidemia 89 (15.6%) 356 (14.2%) NS
IHD 129 (22.7 %) 488(19.5%) NS
Previous
Revascularization 30 (5.3%) 184 (7.3%) NS
Infarct Related Characteristics
Anterior M| 312 (54.8%) 1347 (53.8 %) NS
2" Max Troponin
| level (ng/ml) <0.001
Mean+ SD 68.8+£187.8 101.9+234 ’
Median (IQR) 15.5(3-57.1) | 44.9(12.7-121.1)
Procedure related characteristics:
Fluoroscopy Time
Mean+ SD 10.2+ 13.8 11+ 9.8 <0.001
Median (IQR) 7.3 (4.1-12.4) 8.5(5.3-14)
Contrast
Mean+ SD 119.5+ 65.4 132+ 67.7 <0.001
Median (IQR) 110 (70-150) 120 (90-160)
248 (43.6 %) 1285 (51.3%)
Number of Stents>2 28.4.% 33.9% <0.001
Critical Time Intervals

DTA (min)
Mean+ SD 317.5+ 241.3 155+ 215 <0.001
Median (IQR) 278 (119-459) 77 (27-165.2)
DTB (min)
Mean+ SD 326.9+ 244.1 169.7+ 217.2 <0.001
Median (IQR) 291(112-475) 92 (41-179)

Pl= pharmaco-invasive, PPCl=primary percutaneous coronary
intervention, Ml=myocardial infarction IQR=inter quartile range,
DM=diabetes mellitus, HTN=hypertension, CVA=cerebrovascular
accident, IHD=ischemic heart disease, BMI=body mass index,
DTA=door to access time, DTB=door to balloon time, NS= not
significant.

Procedure Related Characteristics

It was observed that transradial approach was the
preferred method for transcutaneous puncture in
84.4% of patients who received Pl strategy and 75.4 %
of PPCI (P<0.001). In Pl and PPCI groups, left main
stem disease was estimated to be 2.1% vs 3.1% and
triple vessel coronary artery disease was observed in
18.1% vs 15% respectively. Moreover, tirofiban was
utilized in 11.8% vs 27.1%, thrombus aspiration in
4.2% vs 14.1 %, mean fluoroscopy time was evaluated
to be 10.2+ 13.8 minutes vs 11+ 9.8 minutes, contrast
volume as 119.5+ 65.4 mlvs 132+ 67.7 mland the re-
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Fig. 1. Procedure related characteristics. Pl= pharmaco-invasive,
PPCl=primary percutaneous coronary intervention, LMS=left
main stem, TVCAD=triple vessel coronary artery disease

quirement to use more than 02 stents per procedure
was 28.4 % vs 33.9% in Pl vs PPCI groups respectively
and all these parameters were determined to be sta-
tistically significant P<0.001 (Figure 1).

Critical Time Intervals

As expected significant difference was observed in
critical timings data between both groups. The es-
timated thrombolysis to balloon time was agreed
and accepted to be in range from 240 minutes to
475 minutes. The median time from admission time
to successful transcutaneous access, described as
door to access time (DTA) was significantly shorter
in the PPCI group (77 min; IQR: 27 to 165 min] as
compared with the Pl group (278 min; IQR: 119 to
459 min) (P<0.001). The median door to balloon time
(DTBJ) which was defined as “the time from admis-
sion to first coronary artery intervention for primary
PCI found successful in achieving TIMI Il flow in an
occluded culprit artery” was determined as 92 min
(IQR: 41 to 179 min) for the primary PCI group and 291
min for the pharmacoinvasive strategy group (IQR:
112 to 475 min) (P<0.001).

In-Hospital Clinical Outcomes

The rate of the primary composite outcome such as
mortality was not found to be significant i-e 1.9% vs
3.6% (P<0.049) for the Pl and PPCI groups respec-
tively. Also there was no significant difference in pa-
rameters like TIMI major bleeding defined as hae-
moglobin drop>3 g/dl, pulmonary oedema at time
of presentation, intubation/ventilation, cardiogenic
shock or cardiac arrest (Figure 2). Post PCI ejection
fraction in Pl group vs PPCI group was evaluated as
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Fig. 2. In-hospital clinical outcomes. Pl= pharmaco-invasive,
PPCl=primary percutaneous coronary intervention, Hb
drop=haemoglobin drop

Table 2. Inmediate in-Hospital outcomes

. Pl PPCI
el N=569 (18.5%) | N=2504(81.5%) | © value

Post PCI EF

Mean+ SD 4235 10.7 40,6+ 10.6 <0.001

Median [IQR) 45 (35-50) 40 (35-50)

Length of Stay

Mean+ SD 75+9.1 5.2+ 7.5 <0.001

Median (1QR) 4(3-9) 3(2-6)

Pl= pharmaco-invasive, PPCl=primary percutaneous coronary
intervention, Post PCI EF=post percutaneous coronary
intervention ejection fraction), SD=standard deviation, IQR=inter
quartile range

42.3+ 10.7% vs. 40.6x 10.6% (P<0.001) respectively
(Table 2).

Discussion

The underlying principle for the pharmacoinvasive
strategy is that the initial fibrinolytic therapy is imple-
mented for early restoration of coronary blood flow
and subsequent invasive strategy applied to reopen
the infarct related artery with early elective PCI. The
objective to study pharmacoinvasive strategy is that
despite the widespread use of primary PCI, still in our
setup many areas have no timely access to primary
PCI centres so pharmacoinvasive therapy would be a
worth mentioning strategy for timely salvage of myo-
cardium [9].

In the current study, we aimed to study differences
in demographic data and compared immediate in-
hospital outcomes between the two groups including
pilgrim population and concluded that there was no
major difference in terms of immediate in-hospital
complications or mortality. However, it was observed
that the patients receiving PPCI had lower ejection

fraction (EF) which more empowers the need of time-
ly reperfusion in the form of pharmacological reper-
fusion to even high risk cases.

Current study is unique in the view that we stud-
ied multiethnic population of Makkah region includ-
ing pilgrims. The results are in accordance with Stars
Saudi Arabia STEMI registry [15].

Although fibrinolysis can be administered in a
timely fashion but it is also sometimes associated
with higher rates of non-reperfusion and re-in-
farction that is why fibrinolysis followed by timely
PCl can alleviate this risk [13]. A large meta-analysis
of 7 trials showed that early PCl after fibrinolysis has
been associated with a decreased risk of the com-
bined endpoint of death and re-infarction without a
significant increase in the risk of major bleeding or
stroke. In fact, this meta-analysis compared rescue
PCl in all studies and not primary PCI however the
importance of timely reperfusion had been strongly
addressed [14].

Likewise, our results are similar to FASTMI, in
which patients with STEMI received PPCI and fibri-
nolysis followed by PCI or no reperfusion. Time to
reperfusion was significantly shorter with fibrino-
lysis followed by PCI than by PPCI [11]. Although
we did not study time to reperfusion but regarding
in-hospital outcomes we observed no difference
between pharmacoinvasive strategy and primary
PCI [10, 11, 12]. Regarding critical timing data, our
median door to balloon time for primary PCl was
determined to be 92 minutes which is in accordance
with AHA guidelines, O Gara et al. and ESC guide-
lines [6,7].

Our study depicted similar efficacy for pharmaco-
invasive strategy when routine PCl was performed
after thrombolysis and found that there was no dif-
ference in the composite endpoint of death, shock,
congestive heart failure, or reinfarction at 30 days be-
tween the two treatment strategies [9].

Conclusion

This large observational study concludes that the pa-
tients with acute myocardial infarction who received
pharmacoinvasive treatment strategy had better
ejection fraction and similar immediate clinical out-
comes when compared with primary PCIl. With the
growing number of high risk STEMI patients present-
ing early, pharmacoinvasive strategy seems to be a
realistic alternative to reduce total ischemic time for
better preservation of ejection fraction and salvage
the myocardium.



20 International Heart and Vascular Disease Journal. Volume 9, N2 30, June 2021. Original Articles

Study Limitations

This non-randomized, retrospective analysis of a reg-
istry data has the usual limitations inherent to ob-
servational studies. There may be selection bias in
patients in pharmacoinvasive arm because it is ob-
vious that mostly those patients who were alive and
stable after thrombolytic therapy were referred for
further interventional therapy and more ill, patients
with co-morbidities or those who were not fit enough
to be transferred such as frail patients with high risk
of mortality were excluded at primary centres from
referring for interventional therapy. Follow up data
is deficient which is needed for analysis of long term
outcomes.

References

1. Siontis KC, Barsness GW, Lennon RJ, Holmen JL, Wright RS,
Bell MR, Gersh BJ.Pharmaco-invasive and Primary per-
cutaneous coronary intervention Strategies in ST-Elevation
Myocardial Infarction (from the Mayo Clinic STEMI Network),
Am J Cardiol. 2016 Jun 15;117 (12):1904-10.

2. Gershlick AH, Banning AP, Myat A, Verheugt FW, Gersh BJ.
Reperfusion therapy for STEMI: is there still a role for throm-
bolysis in the era of primary percutaneous coronary interven-
tion? Lancet. 2013 Aug 17;382(9892):624-32.

3. Ayman M. Helal, Sameh M. Shaheen,Walid A. Elhammady,
Mohamed I. Ahmed, Ahmed S. Abdel-Hakim, and Lamyaa E.
Allam, Primary PCI versus pharmaco-invasive strategy for ST
elevation myocardial infarction, Int J Cardiol Heart Vasc. 2018
Dec; 21: 87-93. Published online 2018 Oct 27.

4. Martinez-Sanchez C, Arias-Mendoza A, Gonzalez-Pacheco H,
Araiza-Garaygordobil D, Marroquin-Donday LA, Padilla-
Ibarra J, Sierra-Ferndndez C, Altamirano-Castillo A, Alvarez-
Sangabriel A, Azar-Manzur FJ, Briseno-de la Cruz JL, Mendoza-
Garcia S, Pina-Reyna Y, Martinez-Rios MA, Reperfusion thera-
py of myocardial infarction in Mexico: A challenge for modern
cardiology, Arch Cardiol Mex. 2017 Apr-Jun;87(2):144-150.

5. Sim DD, Jeong MH, Ahn'Y, Kim YJ, Chae SC, Hong TJ et al on be-
half of the Korea Acute Myocardial Infarction Registry (KAMIR)
Investigators, Pharmaco-invasive Strategy Versus Primary
percutaneous coronary intervention in Patients With ST-
Segment- Elevation Myocardial Infarction A Propensity Score-
Matched Analysis, Circ Cardiovasc Interv. 2016;9:e003508.

6. O'Gara, P. T, F. G. Kushner, et al. (2013). “2013 ACCF/AHA
Guideline for the Management of ST-Elevation Myocardial
Infarction: Executive Summary.” A Report of the American
College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines 61(4): 485-510.

7. Fernandez-Avilés F, Alonso JJ, Castro-Beiras A, et al. Routine
invasive strategy within 24 hours of thrombolysis versus isch-

aemia-guided conservative approach for acute myocardial in-

Acknowledgement

The author acknowledges the contributions of
Mr. Maher Alhazmi (Clinical Data Manager, KAMC
Makkah) and Mr. Bilal Munir Ahmad for their techni-
cal support.

Disclosure

This study did not receive any specific grant from
funding agencies in the public, commercial or not-
for-profit sectors. No conflict of interest was involved.

Conflict of interest: None declared.

farction with ST-segment elevation (GRACIA-1): a randomised
controlled trial. Lancet. 2004;364(9439):1045-1053.

8. Fernandez AF, Alonso J, Pefia G, Blanco J, Alonso BJ, Lopez MJ,
et al. Primary angioplasty vs. early routine post-fibrinolysis an-
gioplasty for acute myocardial infarction with ST-segment el-
evation: the GRACIA-2 non-inferiority, randomized, controlled
trial. European Heart Journal 2007;28(8):949-60.

9. Mohammed K. Rashid, Nita Guron, Jordan Bernick, George A.
Wells, Melissa Blondeau, Aun-Yeong Chong, Alexander
Dick, Michael P.\V. Froeschl, Chris A. Glover, Benjamin
Hibbert, Marino Labinaz, Jean-Francois Marquis, Christina
Osborne, Derek Y. So, Michel R. Le May, Safety and Efficacy
of a Pharmaco-invasive Strategy in ST-Segment Elevation
Myocardial Infarction: A Patient Population Study Comparing a
Pharmaco-invasive Strategy With a Primary percutaneous cor-
onary intervention Strategy Within a Regional System, JACC:
Cardiovascular Interventions,Volume 9, Issue 19, 10 October
2016, Pages 2014-2020.

10. Belle L, Cayla G, Cottin Y, Coste P, Khalife K, Labeque JN,
Farah B, Perret T, Goldstein P, Gueugniaud PY, Braun F,
Gauthier J, Gilard M, Le Heuzey JY, Naccache N, Drouet E,
Bataille V, Ferrieres J, Puymirat E, Schiele F, Simon T,
Danchin N; FAST-MI 2015 investigators. French Registry
on Acute ST-elevation and non-ST-elevation Myocardial
Infarction 2015 (FAST-MI 2015). Design and baseline data. Arch
Cardiovasc Dis. 2017 Jun-Jul;110(6-7):366-378.

11. Sim DS, Jeong MH, Ahn Y, et al. Pharmacoinvasive Strategy
Versus Primary Percutaneous Coronary Intervention in
Patients With ST-Segment-Elevation Myocardial Infarction:
A Propensity Score-Matched Analysis. Circ Cardiovasc Interv.
2016;9(9):e003508.

12. Danchin N, Coste P, Ferriéres J, Steg PG, Cottin Y, Blanchard D,
Belle L, Ritz B, Kirkorian G, Angioi M, Sans P, Charbonnier B,
Eltchaninoff H, Guéret P, Khalife K, Asseman P, Puel J,
Goldstein P, Cambou JP, Simon T; FAST-MI Investigators.



Azmat Khadija Niazi et all. A comparative study on clinical outcomes of pharmacoinvasive strategy... 21

Comparison of thrombolysis followed by broad use of percuta-
neous coronary intervention with primary percutaneous coro-
nary intervention for ST-segment-elevation acute myocardial
infarction: data from the french registry on acute ST-elevation
myocardial infarction (FAST-MI). Circulation. 2008;118:268-
276.

. Berger PB, Ellis SG, Holmes DR Jr., et al. Relationship between

delay in performing direct coronary angioplasty and early clini-
cal outcome in patients with acute myocardial infarction: re-

sults from the global use of strategies to open occluded arter-

14.

15.

ies in Acute Coronary Syndromes (GUSTO-IIb) trial. Circulation
1999;100:14-20.

Borgia F, Goodman SG, Halvorsen S, et al. Early routine per-
cutaneous coronary intervention after fibrinolysis vs. standard
therapy in STsegment elevation myocardial infarction: a meta-
analysis. Eur Heart J 2010;31:2156-69.

Alhabib KF, Kinsara AJ, Alghamdi S, et al. The first survey of
the Saudi Acute Myocardial Infarction Registry Program: Main
results and long-term outcomes (STARS-1 Program). PLoS
One. 2019;14(5):e0216551. Published 2019 May 21.



