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OBJECTIVE: To study the presentation, response to treatment, complication 
and prognosis of patients with acute ST-Elevation myocardial infarction 
(STEMI) who were treated with primary percutaneous coronary intervention 
(PPCI) at King Faisal Cardiac Center (KFCC) in the period from January 
2015 till December 2016.

METHODS: Data of 77 patients with STEMI who were treated with primary 
PCI as a mode of reperfusion who presented to KFCC were collected 
retrospectively from January 2015 till December 2016. The primary end point 
was in hospital mortality.

RESULTS: 77 patients with STEMI received PPCI. These were predominantly 
male (86%, no=66). The mean age was 57.9 (SD ± 11.8). History of Diabetes 
was present in (64.7%, no=49), hypertension (49% no=38) dyslipidemia 
(51% no=39) and smoking (41.6%, no=32). Chest pain was the most common 
presenting symptoms (97%, no=75). Only 5 patients (6%) presented to 

emergency department within 1 hour from chest pain onset. While 7 (8%) 
of patients presented beyond 12 hours the majority of patients arrived within 
6 hours 29 patients (38%) and 37 patients (48%) arrived after 6 hours but 
within 12 hours from pain onset. The median door to balloon time was 84 
minutes (IQR: 63.5- 111.5 minutes). Door to balloon time of less than 90 
minutes was achieved in (62%, no=46) while D2B time of more than 90 
minutes but within 120 minutes was seen in (22 %,) while (16%) had D2B 
time of more than 120 minutes. The left anterior descending artery was the 
culprit in 37 patients (48%) Femoral artery access was used in 48 patients 
(62%).The success of delivering the stent was 97% (no =75). The Median 
length of hospital stay was 3 days (IQR: 2-4). The primary endpoint of in-
hospital death was 5.1%. 

CONCLUSION: Our findings suggest favorable outcomes of STEMI patients 
treated with PPCI, matching the international data. D2B time remains below 
acceptable standers. Regardless of logistic limitations Primary PCI should be 
the preferred method of reperfusion. Strategies towards increasing patient’s 
access and improving D2B time should be adopted.
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INTRODUCTION

The aim of acute treatment of ST elevation myocardial infarction (STEMI) 
is restoration of myocardial perfusion by recanalization of the occluded 

infarct related vessel. Early reperfusion is associated with better outcomes. 
Thrombolytic therapy and primary percutaneous coronary intervention 
(PPCI) are used as reperfusion strategies (1). Several randomized trials 
and meta-analyses have shown that primary angioplasty is superior to 
thrombolysis in the treatment of STEMI in terms of death, re infarction, and 
stroke (2-10). Although Primary percutaneous coronary intervention (PPCI) 
has been recognized as the treatment of choice for patients with (STEMI) 
widespread availability and access remains limited in Saudi Arabia. The Gulf 
Registry of Acute Coronary Events (Gulf RACE 2) from 6 Gulf countries 
including Saudi Arabia showed only 198 patients (10.8 %) treated with PPCI 
in a STEMI cohort of 1832 patients. The in-hospital mortality was 2.8% 
in 108 (54.5%) patients who were treated within 90 minutes of medical 
contacts (11). Optimal results of primary PCI are obtained if the procedure 
is performed in a timely manner (within 90 minutes from medical contact) 
at a high-volume center by expert operators (12).

King Faisal Cardiac Center (KFCC) is one of the primary centers which 
perform primary PCI as treatment for STEMI 24 hours 7 days a week in 
Jeddah, Saudi Arabia. To the best of our knowledge local outcome data in 
this group of patients are limited. The objective of this study is to ascertain 
the mode of presentation, describe patient’s clinical and angiographic 
characteristics and determine in hospital outcomes of patients presenting to 
KFCC with ST elevation MI who were treated with PPCI.

PATIENTS AND METHODS

This is a cross sectional retrospective study. Data of consecutive patients above 
the age of 18 years hospitalized or presenting to emergency department with 
acute cardiac chest pain within 24 hours with ECG changes demonstrating 
ST-segment elevation of more than 1mm in more than 2 contiguous leads 
or new left bundle branch block who were treated with PPCI and had final 
discharge diagnosis of STEMI during the period from January 2015 till 
December 2016 were analyzed.

Patient who were transferred from other hospitals, those who received 
thrombolytics prior to percutaneous intervention in addition to those who 
died prior to intervention and Patients who had other causes of ST segment 
elevation who were taken to the catheterization laboratory for possible PPCI 
and had other diagnosis and finally post CABG patients were all excluded.

Information collected included, age, gender, history of diabetes (defined 
as a fasting glucose >126 mg/dl or on treatment), hyperlipidemia (fasting 
cholesterol >200 mg/dl or on treatment), hypertension (systolic blood 
pressure >140/90 mmHg or on treatment), smoking, left ventricular function 
(using echocardiography), presence of cardiogenic shock (defined as a systolic 
blood pressure of < 90 mmHg or requirement of inotropes to maintain a SBP 
> 90 mmHg). Angiographic and procedural details (culprit vessel, number 
of diseased vessels and use of stents). Hospital charts reviewed for further 
information including need of intubation, electrocardiogram (ECG) ST 
segment analysis and laboratory data includes hemoglobin, serum creatinine 
and cardiac enzymes etc. Timing variables have been ascertained including 
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time to presentation which is defined as the time from symptom onset until 
arrival at the hospital. Door to balloon time (the time from arrival at the 
hospital until balloon inflation in cardiac catheterization laboratory).

PCI success is defined as achievement of vessel patency to a residual of <30%. 
Significant groin hematoma is defined as a hematoma > 10 cm in diameter 
or requiring blood transfusion. The primary end point was In-hospital 
mortality.

Statistical analysis

All the variables were entered into the Statistical Package for Social Sciences 
software, version 21 (SPSS Inc.) for data analysis. Descriptive statistics were 
computed and presented as means and standard deviations were calculated.

For continuous variables like age, LVEF and median for onset of pain to 
ER, door to balloon time in minutes. Categorical variables reported in 
percentages for the gender, hypertension, diabetes mellitus, Dyslipidemia, 
cardiogenic shock, left ventricular failure, multivessel diseases, procedural 
success and mortality.

Ethical Approval 

All procedures performed in this study were in accordance with the ethical 
standards of the institutional research committee and with the 1964 Helsinki 
declaration and its later amendments. Only patients’ medical records were 
reviewed (informed consent was not required). Patients’ files were approached 
in the Medical Record Department. The study met all institutional ethical 
board requirements.

RESULTS

Total of 77 patients were included in this study. Table 1 shows the 
demographic and clinical characteristics of the studied cohort. The mean 
age was just over 57.9 (±11.8) years. There were 66 (86 %) males and 11 (14%) 
female, with 49 (64%) patients having diabetes, 38 (49%) hypertension, 39 
(51%) dyslipidemia and 32 (41.6 %) were active smokers. Chest pain was the 
major presenting symptom in 75 (97 %) of the cohort followed by shortness 
of breath in 15 (19 %) patients. 2 patients had syncope and 3 had atypical 
presentation, one had low back pain and 2 had epigastric pain and vomiting. 
only 5 patients (6 %) presented within the first hour. The majority of patients 
37 (48 %) presented unfortunately beyond 6 hours from symptoms onset. 

Variables Statistics
Age, mean (SD) 57.9 (±11.8)

Male 66 (86%)
DM 49 (64%)
HTN 38 (49%)

Dyslipidaemia 39 (51%)
FH of Premature IHD 1 (1%)

Prior ASA use 22 (29%)
CKD 6 (8%)

Smoking 32 (41.6%)
Presenting Complaints, n (%)

Chest pain 75 (97%)
SOB 15 (19%)

Syncope 2 (3%)
Cardiac arrest 1 (1%)

Atypical 3 (4%)
Time from pain Onset to presentation, n (%)
Within 1 Hour 5 (6%)
>1 to 6 Hours 29 (38%)
>6 to 12 Hours 37 (48%)

>12 Hours 6 (8%)
Other findings

Haemoglobin, Median (IQR) 14.5 (IQR: 13.1, 15.5)
Haematocrit, Median (IQR) 43.9 (IQR: 41.2,47,4)

Serum Creatinine, Median (IQR) 82 (IQR: 70,97)
LVEF, Median (IQR) 0.45 (IQR: 0.39,0.5)

Door-to-Balloon Time, Median (IQR) 84min (IQR:63.5,111.5)
Length of stay Median (IQR) 3 days (IQR: 2- 4)

TABLE 1
Characteristics of patients undergoing PPCI for STEMI

The mean left ventricular ejection fraction was 45%.

The mean door to balloon time was 84 min. Door to balloon time of 90 
minutes or less was achieved in 62% of the patients (Figure 1).

Table 2 shows the angiographic and procedural details. Left anterior 
descending artery (LAD) was the most commonly identified culprit vessel 37 
(48 %) followed by right coronary artery 21 (27 %) and 9 (12%) left circumflex 
artery respectively. Majority 37 (48.1 %) patients had single vessel disease. 
Successful stent deployment achieved in 96 %. Procedure was successful 
in 75 (97 %) patients. Twenty-one (27 %) patients required thrombectomy. 
Six (7.7 %) patients needed intra-aortic balloon counter pulsation support. 
None required urgent surgery. Groin haematoma occurred in 4 patients 
(5%), acute stent thrombosis occurred in 1 (1.29 %) patient and four (5.1%) 
patients had contrast induced nephropathy. Four patients died in hospital 
(5.1%). Two patients died due to cardiogenic shock, one due Ventricular 
septal rupture and one due to acute stent thrombosis.

Variables n (%)
Extent of CAD

1VD 37 (48.1%)
2VD 24 (31.2%)
3VD 16 (20.8%)

Culprit Artery 
LAD 37 (48%)
RCA 21 (27%)
LCX 9 (12%)
OM 7 (9%)

Others** 3 (4%)
Radial Approach 27 (35%)

Femoral Approach 48 (62%)
Switch (from radial to femoral) 2 (3%)

Stent 74 (96%)
Drug eluting stent 67 (87%)
Baremetal stents 7 (9%)

Balloon only 2 (3%)
Thrombectomy 21 (27%)

Number of Stents, Median (IQR) 1 (IQR: 1- 2)
2b3a inhibitor 34 (44.1%)

Complications
No Reflow 10 (13%)
Hematoma 4 (5%)

Acute stent thrombosis 1 (1.29%)
Cardiogenic Shock 3 (3.8%)

VT/VF 6 (7.7%)
Failed PCI 1 (1.29%)

Contrast Nephropathy 4 (5.1%)
Dialysis 1 (1.29%)

Coronary Dissection 1 (1.29%)
Balloon Pump 6 (7.7%)

Temporary Pacemaker 1 (1.29%)
Ventilation 2 (2.5%)
Inotropes 7 (9%)

In hospital Mortality 4 (5.1%)
   (95% CI 0.12 to 10.3%)

**Others: PDA (n=1), Diagonal (n=1) and Ramus (n=1)
IABP (Intra-aortic balloon pump)

TABLE 2
Angiographic and procedural characteristics
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Figure 1) Distribution of Door to balloon time
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DISCUSSION

The study aimed to ascertain the clinical profile of STEMI cohort presenting 
to KFCC, a tertiary center in Jeddah Saudi Arabia and describe their 
outcomes.

Our patients were predominantly males 86% with females constituting only 
14%. This is similar to what was reported in literature (13,14).

The patients mean age was 57.9. Diabetes mellitus, hypertension and 
dyslipidemia were prevalent in this cohort of STEMI patients this is similar 
to what was reported by Alhabib of Saudi population in the space registry 
(15). Early presentation of STEMI patient remains a public health concern 
Only 6% of patients have arrived to Emergency department in the first hour 
while the majority 48% sought medical advice beyond 6 hours.

Lack of awareness of the seriousness of symptoms is a major factor of 
the delayed presentation other factors could include lack of methods of 
transportation, inaccurate initial diagnosis and lack of universal healthcare 
system.

The mean door to balloon time was 85 minutes. Only 62% of patients had 
door to balloon time within 90 minutes this was an improvement for our 
center from 54 % during the year 2015 (16). Yet there is a huge potential 
for improvement through driving certain quality metrics to meet the 
international standards and guidelines. 

There was a low percentage of patient undergoing radial approach PCI. We 
think this is probably due to low comfort level of operators to adopt this 
approach in high risk patients another reason is being a low volume center 
(17). Angiographic success was achieved in 97% similar to recent trends of 
success. Drug eluting stents was used in 87% while only 7 patients received 
baremetal stents this was due to large culprit vessel and high bleeding risk. In 
hospital mortality was 5.1% comparable to international rates which showed 
in hospital mortality of 5.2% in second national registry of myocardial 
infarction (NRM-12) and 3% in ASSENT 4trial (18,19).

Four patients died out of 77 (two due to cardiogenic shock, one due 
ventricular septal rupture and one due stent thrombosis complicating 
spiral dissection). Our study albeit small yet it revealed major lessons These 
includes, poor public awareness of the importance of early presentation 
when suffering from chest pain, small number of patients undergoing 
PPCI. Low percentage of patient achieving door to balloon time less than 
90 minutes. On the other hand, we have demonstrated an excellent safety 
and in hospital outcomes of PPCI When done in a timely fashion. KFCC 
performs on average 38 STEMI per year and according to a report based on 
the National Registry of Myocardial Infarction (NRMI) database, Magid et al. 
(20) reported that mortality at discharge of patients treated with primary PCI 
was 6.2% at hospitals performing a low volume of PCI (<16 cases per year), 
4.5 % at intermediate-volume hospitals (17-48 cases per year), and 3.4 % at 
high-volume hospitals (>49 cases per year).

LIMITATIONS

Retrospective, observational and small number of patients is a clear 
limitation, yet this is a real-world data from a tertiary center that performs 
PPCI 24/7 reflecting the daily clinical practice. Another limitation is the 
study design of reporting only in hospital outcomes due to loss of follow up 
of many patients. Availability of long term follow up would have added to the 
significance of this single center study.

CONCLUSION

Despite being an intermediate volume center our data showed a comparable 
safety profile of PPCI to international data. Efforts to enhance public 
awareness and improve availability and access to PPCI should be adopted 
in Saudi Arabia.
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