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Experience and Outcomes of Primary 
Percutaneous Coronary Intervention 
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Elevation Myocardial Infarction of 
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ABSTRACT
Background: Primary percutaneous coronary intervention (PCI) is an emergent percutaneous 
catheter intervention in the setting of ST-segment elevations myocardial infarction (STEMI), 
without previous fibrinolytic treatment. Aim: To evaluate the feasibility and outcomes of pri-
mary percutaneous coronary interventions for STEMI in regional tertiary care cardiac centre 
in Bosnia and Herzegovina. Methods: Between January 2014 and December 2016, consecu-
tive 549 STEMI patients who underwent primary PCI were prospectively enrolled in a primary 
PCI registry. The most of coronary angiography procedures were performed using the radial 
artery route. Patient demographics, risk factors, procedural characteristics, time variables 
and in-hospital events were assessed. Results: On admission, 297 (64.7%) of the patients 
were current smokers, 234 (42.6%) were hypertensive, 172 (31.3%) were diabetics, and 68 
(12.3%) had cardiogenic shock. The mean duration of time from symptom onset to hospital 
arrival 193±118.2 minutes, and the mean door-to-balloon time was 37±11.3 minutes and 
median total ischemic time was 265(60-897) minutes. Infarct-related artery (IRA) was the left 
anterior descending artery in 47.1%, multivessel disease was present in 49.7%. Primary PCI 
involved balloon dilatation (2.7%) and stent implantation (97.3%). The incidence of postpro-
cedural angiographic no-reflow was 6.7%. All-cause mortality occurred in 17 patients (3.1%).
Conclusion: This study has shown feasibility and efficiency in performing of primary PCI with 
good outcomes in the first regional interventional center in Bosnia and Herzegovina. Experi-
ences and results of our hospital can be very useful in creating primary PCI networks in our 
countries and developing countries as well.
Keywords: primary PCI, ST-segment elevations myocardial infarction, total ischemic time.

1.	INTRODUCTION
Acute ST-segment elevation myo-

cardial infarction is the most dra-
matic manifestation of coronary 
artery disease (CAD) with high mor-
bidity and mortality (1). Myocardial 
infarction was the first cause of death 
for males in Federation of Bosnia and 
Herzegovina in the last five years and 
fourth cause for both genders (2). 
Timely primary percutaneous cor-
onary intervention has become the 
optimal strategy for the treatment 
of STEMI (3) and achieves rapid and 
more consistent reperfusion with 
low complication rate when com-
pared to thrombolysis (4). Primary 
PCI is defined as intervention of the 
infarct related artery within 12 hour 
after the onset of symptoms, without 

prior thrombolytic therapy (3). Op-
timal treatment of STEMI in devel-
oped and most of developing coun-
tries is based on the establishing of 
networks between regional primary 
PCI capable hospitals connected by 
an efficient ambulance service. The 
goal of these networks is to provide 
optimal care while minimizing de-
lays, in order to improve clinical out-
comes. At these centers procedures 
ought to carry out systematically 
on a twenty-four hour, seven days a 
week (24/7) for all STEMI patients. 
There are no well-organized primary 
PCI networks in Bosnia and Herze-
govina that cover all of regions 24/7. 
University Clinical Center Tuzla is 
the first primary PCI capable center 
organized 24/7 regime in Bosnia and 
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Herzegovina. We aimed to evaluate the feasibility, results 
and outcomes of primary PCI. Experience and organi-
zation of this center could be a model for establishing 
other similar centers and creating primary PCI networks 
in whole country. This model might be effective in other 
developing countries.

2.	MATERIAL AND METHODS
2.1. STUDY POPULATION
Total amount of 586 patients were admitted to our 

emergency department with STEMI between January 
2014 and December 2016, and underwent emergent car-
diac catheterization at Clinic for cardiovascular Disease, 
University Clinical Center Tuzla. Inclusion criteria were 
admission within 12 hours of onset of chest pain (18 
hours for cardiogenic shock). Electrocardiogram (ECG) 
criteria were ST-segment elevation of at least 0.1 mV in 
minimum 2 consecutive leads (0.2mV for V1-V3) or new 
or presumably new left bundle branch block accompa-
nying chest pain. After emergent angiography and base-
line evaluation, 37 patients were excluded from the study 
with the following reasons: medical treatment due to 
very small diameter of infarct related artery (n=9), deci-
sion on bypass surgery (n=8), myocardial infarction with 
non-obstructive coronary arteries (MINOCA)(n=20). 
The remaining 549 patients (351males, 198 females; 
mean age 58.6±8.08) formed the study group who were 
underwent primary PCI.

2.2. INTERVENTIONAL PROCEDURE AND ADJUNCTIVE 
MEDICATIONS

All patients routinely received 300mg acetylsalicyl-
ic acid (ASA), clopidogrel (loading dose of 600mg) and 
with intravenous bolus of unfractionated heparin (100U/
kg weight). We used glycoprotein IIb/IIIa inhibitor 
(tirofibran) as intracoronary bolus 10µg/kg followed by 
0.15µg/kg/min intravenous infusion according to opera-
tor´s discretion. Coronary angiography procedures were 
performed by radial and femoral access. Infarct related 
artery was engaged with an appropriate sized guiding 
catheter and the culprit lesion was crossed with non-hy-
drophilic soft 0.014´´ guide wire. Balloon dilatation or 
stent implantation was performed by standard methods. 
According to our hospital protocol, bare metal stents 
(BMS) were used in most of the patients and drug-elut-
ing stents (DES) were used when the patient or lesion 
characteristics were at high risk for restenosis. In case of 
multi-vessel disease, PCI is limited to IRA unless patient 
was in cardiogenic shock. Baseline and post-procedural 
TIMI flow grade were assessed. During procedures we 
used nonionic contrast media. Time from pain onset to 
hospital arrival, door-to-balloon time and total ischemic 
time were recorded.

Heparin therapy was stopped after the procedure of 
primary PCI in all cases except the cases of intra-aor-
tic balloon counterpulsation (IABC) use where heparin 
was continued until its removal. Clopidogrel, ASA, be-
ta-adrenergic blockers (β-blockers), angiotensin-con-
verting-enzyme inhibitors (ACE-I) and statins were used 
as in-hospital standard therapy, if not contraindicated. 

In hospital adverse events (death, reinfarction, urgent 
CABG, bleeding and stroke) were noted.

2.3. STATISTICAL ANALYSIS
All the variables were entered into the Statistical Pack-

age for Social Sciences software, version 15 (SPSS Inc) 
for data analysis. Continuous variables like age were 
presented as means and standard deviations and timing 
variables like symptom onset to presentation at hospi-
tal, door-to-balloon time and total ischemic time were 
expressed as mean, median and range. Categorical vari-
ables like gender, risk factors, cardio-genic shock, left 
ventricular failure, multi-vessel disease, procedural suc-
cess, mortality and outcomes were all reported as per-
centages.

3.	RESULTS
Demographic and clinical characteristics of primary 

PCI patients are summarized in Table 1. The most often 
cardiac risk factor was smoking habits and it were ob-
served in 297 (64.7%) patients. Hypertension and diabe-
tes mellitus were present in 234 (42.6%) and 172 (31.3%) 
patients retrospectively. Cardiogenic shock was present 
on admission in 68 (12.3%) patients. Before admission 
in our center 11 patients (2.9%) had cardiac arrest. They 
were underwent measures of cardiopulmonary resusci-
tation successfully in emergency department or in am-
bulance.

Mostly procedures were performed by trans-radial 
approach 389 (70.8%) patients. Left anterior descending 
coronary artery (LAD) was the most common IRA ac-
counting for 259 (47.1%), followed by right coronary ar-
tery 211 (38.3%) patients. Multi-vessel disease was pres-
ent in 273 (49.7%) patients. Baseline TIMI 0-1 flow was 
present in 317 patients (57.7%). Implantation of coronary 
stent of IRA was performed in 536 patients (97.3%); of 
these, 91 (16.3%) was direct stenting. Culprit vessels were 
treated in 215 patients (39.1%) with drug-eluting stents. 
After culprit vessel treatment we performed stenting of 
non-culprit lesion in 17 (3.1%) patients (Table 2).

n % Mean±SD
Age (years) 58±8.08
Male 351 63.4
Female 198 36.6
Past medical history
Diabetes mellitus
Hypertension
Hyperlipidemia
Family history of CAD
Current smoker
Prior percutaneous coronary intervention
Prior coronary artery bypass grafting
Prior myocardial infarction
Prior cerebrovascular accident
Renal insufficiency

172
234
151
124
297
49
5
32
26
9

31.3
42.6
27.5
27.0
64.7
10.7
0.9
5.8
4.7
1.6

Killip class ≥2 61 11.1
Cardiogenic shock on admission 68 12.3
Cardiac arrest before admission 11 2.0

Table 1. Baseline clinical characteristics (n=549)
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Timing intervals to primary PCI are summarized in 
Table 3. The median symptom onset to hospital arrival 
time was 193±118.2 minutes. The mean door-to-balloon 
(DTB) was 37 minutes in our clinic. The median total 
ischemic time was 265(90-897) min .

Death in the catheterization laboratory or within 24 
hours of hospital admission occurred in 17 (3.1%) pa-
tients and (88.29%) of those cases died from cardiac 
cause. Cumulative major adverse cardiovascular events 
(MACE) were observed in 32 (5.8%) patients. Major 
bleeding complications were noted in 8 patients (1.4%). 
In-hospital stent thrombosis was present in 9 (1.6%) pa-
tients (Table 4).

4.	DISCUSSION
In this review, we aimed to show our outcomes and re-

sults of primary PCI during three-year period of time in 
our tertiary hospital. We evaluated demographic, angio-
graphic, and procedural characteristics of the patients 
and in-hospital adverse cardiovascular events. Primary 
PCI is now considered the gold standard of treatment for 

STEMI. Randomized clinical trials shown superior effi-
cacy and safety of primary PCI over hospital fibrinoly-
sis (3, 5). Both European and American guidelines state 
that primary PCI is the preferred therapeutic option in 
patients with STEMI admitted within 90 min after di-
agnosis (3,6). Hence, primary PCI has become routine 
practice in our clinic. Our tertiary cardiology center 
started 24hours/7days primary PCI in 2013. Before that, 
we performed primary PCI from 08.00 to 16.00 except 
weekend.

For the patient’s perspective, total ischemic time or 
time to treatment (either starting fibrinolysis or passing 
a wire through the culprit vessel) is possible the most 
important determinant of not only myocardial salvage 
but also mortality (7). It should be reduced as much as 
possible. It starts from the onset of symptoms of myo-
cardial infarction to the initiation of reperfusion. The 
importance of time to treatment has been shown in stud-
ies by Tarantini et al.(8). Mean pain to balloon time was 
90±40 min, 110±107 min, and 137±97 min in patients 
without myocardial transmural necrosis (TN) and severe 
microvascular obstruction (SMO), with TN but without 
SMO, or with both TN and SMO, respectively (p=0.001). 
Multivariate analysis showed that time delay was signifi-
cantly associated both with TN (odds ratio per 30 min, 
1.37, p=0.032), and SMO (odds ratio per 30 min, 1.21; 

n % Mean±SD
Vascular access
Trans-radial
Trans-femoral

389
160

70.8
29.2

Single vessel disease 281 50.3
Multi vessel disease 273 49.7
Infarct-related artery
Left anterior descending
Left circumflex
Right coronary
Saphenous-vein graft
Left main

259
66
211
2
11

47.1
12.0
38.3
0.6
2.0

Baseline TIMI flow
0-1
2
3

317
199
43

57.7
36.2
7.1

Clopidogrel loading dose (600 mg) 542 99.2
GP IIb/IIIa inhibitor (Tirofiban) use 61 11.1
ST-segment resolution(≥70%) 291 53.0
Number of stents implanted
Per infarct-related artery
Per patient

1.2±0.7
1.7±0.9

Drug-eluting stent treatment infarct-re-
lated artery 215 39.1

Angiographic primary PCI success 509 92.7
Post PCI TIMI flow grade
0-1
2
3

37
44
468

6.7
8.1
85.2

Thrombus aspiration 83 15.1

Method of reperfusion
Balloon angioplasty
Stenting with predilatation
Direct stenting

13
445
91

2.7
81.0
16.3

Stenting non-culprit lesion 17 3.1
Temporary pacing implant 7 1.3
Intra-aortic balloon pump insertion 9 1.6

Table 2. Angiographic and procedural findings

n % Mean±SD
Time from symptom onset to 
hospital arrival (min) 193±118.2

Door to balloon time (min) 37±11.3

Total ischemic time (min)
(median (range))
<120
121-240
241-360
>360

265 (60-897)
46
192
169
142

8.4
34.8
30.9
25.9

Table 3. Timing variables

n %
Mortality
Cardiac causes (including shock)
Noncardiac causes

17
15
2

3.1
88.2
11.8

Reinfarction 6 1.0
Stroke (Hemorrhagic/ischemic) 3 0.5
Major adverse cardiovascular events (MACE) 32 5.8
Stent thrombosis 9 1.6
Bleeding complications
major bleeding
minor bleeding

8
15

1.4
2.7

Blood transfusion 5 0.9
Arrhythmic complications
Ventricular tachycardia/fibrillation
Primary
Secondary (sustained/non-sustained)
High-degree atrioventricular block
New-onset atrial fibrillation

21
14
16
11

3.8
2.5
2.9
2.0

Heart failure 53 9.6

Table 4. In-hospital events
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p=0.021). In AMI patients with impaired coronary per-
fusion undergoing PCI, the risk of TN and SMO.

Increases with the duration of the ischemic time (8). 
Thus, the amount of salvageable myocardium is time de-
pendent and gave birth to the concept of “time is mus-
cle”. In this study median total ischemic time was 265(60-
897) minutes. Various reasons are responsible for the 
prolonged of the ischemic time as a lack of awareness, 
paucity of transport facilities, financial difficulties, and 
inaccurate diagnosis (9).

The mean door-to-balloon time of our center was 
37±11.3 minutes, which is shorter than many reference 
centers (10, 11) and in none of our patients, DTB time 
exceeded 60 minutes as suggested in the guidelines. 
This delay reflects the organization and performance of 
the PCI-capable hospital. McNamara et al.(12) showed 
a close relationship between in-hospital mortality and 
DTB time. Every 15-minute decrease in the treatment 
time between 150 and 90 minutes was associated with a 
decrease of 6.3 mortalities in 1000 deaths.

The mortality of STEMI is influenced by many factors, 
among them: age, Killip class, time delay to treatment, 
mode of treatment, history of prior myocardial infarc-
tion, diabetes mellitus, renal failure, number of diseased 
coronary arteries, ejection fraction and treatment.

In-hospital mortality in our hospital was 3.1% 
(88.2%-cardiac causes including cardiogenic shock and 
11.8%-noncardiac causes).

The in-hospital mortality of unselected STEMI pa-
tients in the national registries of the 32 European coun-
tries (threated PPCI and fibrinolysis) varies between 6% 
and 14%. (3,12) In-hospital mortality after primary PCI 
varies from center to center; from 3.2% (13), 4.2 % (14), 
4.4% (15). There are a few reasons for low level of in-hos-
pital mortality; decreased DTB times, performing proce-
dures by experienced interventional cardiologists, effica-
cy STEMI treatment protocol in our center, advances in 
anticoagulant and antiaggregant treatments. On the oth-
er hand, some patients underestimated symptoms, and 
they came in interventional center too late for primary 
PCI or they stayed at home. Thereby, some patients died 
at home or in other hospitals and they were not included 
in this study.

Incidence of major bleeding was 8(1.4%) and minor 
bleeding was 15(2.7%). Main reason for low level of 
bleeding was trans radial approach (TRA) as a dominant 
vascular access for primary PCI. We used TRA in 389 
patients (70.8%) according to recommendations (16). 
Also, a significant decrease was observed in the amount 
of bleeding with controlled anticoagulation regimens, 
early sheath removal, use of smaller-diameter cannula-
tion, and increased experience of interventional cardiol-
ogists (17).

Stent thrombosis (ST) is the most feared complication 
of coronary stent treatment because of its morbidity and 
mortality. The reported incidence of early stent throm-
bosis is 1.5% and the rate of this complication is higher 
in STEMI patients compared to elective procedures, as 
stent implantation during acute myocardial infarction is 
a risk factor for stent thrombosis (18, 19). In our study, 

in-hospital stent thrombosis was observed in 19 patients 
(1.6%). The incidence of stent thrombosis was similar to 
the reported rates in the literature.

The no-reflow phenomenon remains a significant chal-
lenge for STEMI patients. It is associated with poor prog-
nosis that is independent of and beyond that provided by 
other relevant clinical factors including the infarct size 
(20). It is an angiographic phenomenon characterized by 
evidence of slow-flow in the affected vessel (TIMI flow 
0-1) and lack of contrast uptake “blush” by the subtended 
myocardium, leading to a potential dissociation between 
coronary revascularization and myocardial perfusion in 
STEMI. The rate of this complication varies from 5% to 
40% in different series, depending on the method to eval-
uate successful reperfusion (21, 22). No-reflow is associ-
ated with high short- and long-term mortality and mor-
bidity rates. In the GUSTO-IIb trial, 30-day mortality 
was 1.6% in patients with TIMI 3 flow, 19.9% in patients 
with TIMI 2 flow, and 20% in patients with TIMI 0-1 flow 
(23). In our study, angiographic no-reflow rate was 6.7%. 
Our results of no-flow phenomenon were similar to the 
reported rates in the other studies.

The main limitation of our study is its retrospective 
design. In retrospective studies, the reliability of data de-
pends on regular and accurate recording of patients data 
by responsible physicians and hospital staff. In addition, 
some data could not be obtained from the archive. An-
other limitation is the lack of long-term cardiovascular 
events, which is planned to be included in a future study.

This study has shown feasibility and efficiency in per-
forming of primary PCI with good outcomes in the first 
regional interventional center in Bosnia and Herzegov-
ina. In the future our goals should be: decreasing of 
reperfusion time, which should be achieved by increas-
ing public awareness, reducing patient delay and im-
proving the service of first medical contact (emergency 
medical system). Experiences and results of our hospital 
can be very useful in creating primary PCI networks in 
our countries and developing countries as well.

•	 Conflict of interest: none declared.
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