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Introduction
Ischemic heart disease represents a global health care burden, 

and is expected to increase in developing countries over the 
coming 10 years over 100% [1-5]. The presence of cardiovascular 
risk factors, alone or in combination, namely metabolic syndrome 
has high prevalence worldwide. Diabetes mellitus, hypertension, 
dyslipidemia and smoking play a major role in Saudi Arabia’s 
population and influence the process of atherosclerosis and 
plaque formation at a young age. In the Saudi Arabian population 
in particular, the early detection, prevention and management of 
such risk factors and a knowledge of medical care are required to 
significantly decrease the burden of such diseases.

Methods
NIH data were analyzed using the data from The Saudi Project 

for Assessment of Coronary Events (SPACE) registry, a prospective 
registry of all consecutive ACS patients that were admitted to the 
participating hospitals. These include ST-elevation myocardial 
infarction (STEMI), and non-ST elevation acute coronary 
syndrome (NSTEACS): non-ST elevation myocardial infarction 
and unstable angina. Ethics committees at each hospital approved 
the study. 

Statistical analysis
Data were presented as means ± SD for the normally 

distributed data. The differences between groups were assessed 
using chi square or Fisher’s exact test for categorical variables, 
student t-test for continuous variables for normally distributed 
variables, and the Mann–Whitney U test for skewed variables. All 
analyses were considered significant at P < 0.05. 

Results
71 patient ACS patients were enrolled from our hospital, non 

invasive (NIH) that had no cardiac catheterization or cardiac 
surgery facilities. The mean age of the 71 patients was higher 
(61.14 ± 13.9) than the registry patients (58.0 ±12.9 years). No 
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Objectives: To compare the clinical features, management, and in-hospital 
outcomes of acute coronary syndrome (ACS) between patients in the Western 
region, non-invasive hospital (NIH) and other hospitals from Saudi Arabia that 
were involved in SPACE registry. 

Methods: We compared NIH data; Seventy-one patients to 5055 patients enrolled 
in SPACE registry study for ST-elevation myocardial infarction (STEMI), and non-
ST elevation acute coronary syndrome (NSTEACS) including: non-ST elevation 
myocardial infarction and unstable angina. 

Results: The mean age of the 71 patients tends to be higher in NIH (61.14 ± 
13.9) in comparison to the registry patients (58.0 ±12.9 years). No difference 
was noted in the male ratio; 69.7% vs. 77.4, hypertension 67.6% vs. 55.3 and 
hyper lipidemia 52.1 % vs. 41.4. NIH patients had higher BMI of 28.03 kg/m2 
compared to 27.6 in the registry group. However, lower prevalence of DM was 
observed (45% vs. 58.1%) and proportion of smokers was 21.1%vs. 32.4 for NIH 
and registry groups respectively. Thirty-two percent of NIH patients had STEMI, 
in contrast to 41% in the registry and NIH had used ambulances more (15.2 % vs. 
5.1%). In-hospital medications showed similar use of clopidogrel (88.7% vs. 83.7 
%), no difference in the use of Aspirin (98.6% vs. 97.7%), angiotensin converting 
enzyme inhibitors/angiotensin receptor blockers (73.2% vs. 75.1%), and statins 
(94.4% vs. 93.3%). However, beta-blockers use was significantly higher in the NIH 
group compared to the registry (91.5% vs. 81.6%, p=0.03). In-hospital outcomes 
were not different in terms of recurrent myocardial infarction (1.4% vs. 1.5%), 
cardiogenic shock (4.2% vs. 4.3%), stroke (0 vs. 0.9%), major bleeding (0% vs. 
1.3). There was significant difference; in terms of recurrent ischemia (19.7% vs. 
12.6%, p<0.05) and In-hospital mortality (1.4 vs. 3.0%). 

Conclusion: ACS patients in NIH of KSA present at an older age, have similar 
prevalence of HTN and dyslipidemia, more access to ambulance use and higher 
recurrent ischemia compared with patients in the other regions of Saudi Arabia. 
There was appropriate use of evidence based guided therapy.
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difference was noted in the male ratio; 69.7% vs 77.4, NIH patients 
had higher BMI of 28.03 compared to 27.6 in the registry group. 
Prevalence of hypertension in NIH was 67.6% vs 55.3, 52.1% 
were hyperlipidemic vs.41.4. However, lower prevalence of DM 
was observed (45% vs. 58.1%) and proportion of smokers was 
21.1% vs. 32.4 for NIH and registry groups respectively (Table 1). 
Thirty-two percent of NIH patients had STEMI, while 41 % in the 
registry. Access to ambulance was higher (15.2 % vs. 5.1%) in NIH 
group. In-hospital medications showed use of clopidogrel (88.7% 
vs. 83.7 %), no difference in the use of Aspirin (98.6% vs. 97.7%), 
angiotensin converting enzyme inhibitors/angiotensin receptor 
blockers (73.2% vs. 75.1%), and statins (94.4% vs. 93.3%). 

However, beta-blockers use was significantly higher in the Jeddah 
group compared to the registry (91.5% vs. 81.6%, p=0.03), may 
be due to higher contraindication to beta-blockers in the registry, 
Table 2.

In-hospital outcomes were not difference in term of recurrent 
myocardial infarction (1.4% vs. 1.5%), cardiogenic shock (4.2% 
vs. 4.3%), stroke (0 vs. 0.9%), major bleeding (0% vs. 1.3). There 
was significant difference in terms of recurrent ischemia (19.7% 
vs. 12.6%; p<0.05) an advantage known for people who had 
coronary angiogram/PCI. In-hospital mortality was significantly 
lower in NIH, probably due to low prevalence of DM compared 
with the registry (1.4 vs. 3.0%), Table 3.

Table 1: Baseline characteristics.

Overall (n=71) N (%) Overall (n=5055) N (%) P value

Age 61.14±13.95 58.0±12.9 0.0497

Sex: M 51(71.8) 3914(77.4) 0.136

BMI (mean±SD) 28.03±5.3 27.6±

Hypertension 48(67.6) 2783(55.3) 0.04

History of CAD 11(15.5) 2145(42.4) <0.001

History of Hyperlipidemia 37(52.1) 2084(41.4) 0.07

New DM 12(16.9) 2937(58.1) <0.01

Current smoking 15(21.1) 1638(32.4) 0.04

Past CVS - CABG 3(4.2) 295(5.8) 0.57

Past CVS - CVATIA 6(8.5) 309(6.1) 0.04

Family history of premature CAD 9(13.6) 719(15.4) 0.687

SBP <90 1(1.4) 148(3.2) 0.8

Killip class>1 43(60.6) 940(20.4) <0.001

HR>100 16(22.5) 678(14.8) 0.07

Ambulance use 11(15.2) 186(5.1) 0.003

Table 2: In-hospital treatments.

Overall (n=71) Overall (n=5055) P value

Aspirin at discharge 70(98.6) 4939(97.7) 0.21

Clopidogrel 63(88.7) 4227(83.7) 0.26

Beta blocker 65(91.5) 4118(81.6) 0.03

ACE/ ARB 52(73.2) 3801(75.1) 0.71

Statins 67(94.4) 4707(93.3) 0.71

Table 3: In-Hospital Outcomes.

Overall(n=71) Overall(n=5055) P value

Death 1(1.4) 154(3.0) 0.001

Recurrent MI 1 (1.4) 77(1.5) 0.45

Recurrent Ischemia 14(19.7) 638(12.6) 0.03

Congestive heart failure 5(7.0) 519(10.2) 0.47

Cardiogenic shock 3(4.2) 220(4.3) 0.93

Stroke 0 43(0.9) 0.44

Major Bleeding 0 68(1.3) 0.51
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Discussion
This study aimed to compare the clinical features, management 

and In-Hospital outcomes of acute coronary syndrome between 
patients at tertiary NIH hospital, serving around 3 million people 
and other several hospitals from all geographic regions of Saudi 
Arabia that were involved in SPACE registry but had invasive 
facility. It provides a good representation and comparison of the 
acute coronary syndrome clinical data since few data from the 
Arabian and Middle East area have been published.

Of note the whole population were younger than the 
international data. Old age (above 65 years) is an independent 
factor for the outcome in acute coronary syndrome; it is part of 
the risk assessment score (TIMI) for mortality and morbidity 
assessment and was found to be an independent prognostic 
predictor of outcomes in the Global Registry of Acute Coronary 
Events (GRACE) registry [6]. The percentages of cardiovascular 
risk factors including hypertension, dyslipidemia and smoking 
showed minimal difference between the two groups. The NIH 
patients had higher BMI of 28.03 however lower prevalence 
of DM was observed, in contrast to previously published data. 
This, in part, could be due to small sample size. Seventy-one 
patients were enrolled in NIH hospital showing high prevalence 
of metabolic syndrome. The different demographic outcomes had 
many similarities in the two groups. These data are comparable 
to previous findings reported higher evidence of metabolic 
syndrome leading to ACS in the Saudi population [7-9].

More cases of STEMI were noted in the registry but there was 
more utilization of out-hospital medical access in NIH compared 
to other regions in the kingdom. The geographical area and the 
health care system. Plays major roles in easy access to medical 
care and such findings should highlight an important element 
that improves this outcome, particularly door to needle or door 
to balloon. Maintenance of evidence-based guide therapy our 
data showed no significant difference between both groups with 
use of In-hospital medications including clopidogrel, Aspirin, 
angiotensin converting enzyme inhibitors/angiotensin receptor 
blockers, and statins. 

Several observational studies showed similar results to our 
findings with no statistical difference in the In-hospital outcome 
between ACS patients treated medically which include recurrent 
myocardial infarction, cardiogenic shock and major bleeding 
[9-11]. Our findings paralleled those reported in the COURGE 
trial showing that despite having no interventional therapy 
with coronary revascularization either PCI or bypass surgery 
in NIH hospital, optimum medical therapy for coronary artery 
disease, patients showed no major difference in developing 
cardiovascular events [12]. There was a significant difference in 
terms of recurrent ischemia, however, that was not reflected in 
total In-hospital mortality, despite medical management being 
the only option for patients treated in NIH. These findings lend 
further support that continuing management with anti ischemic 
medication in particular statin and antiplatelet in addition to 

blood sugar and blood pressure control, significantly decreases 
the In-hospital morbidity and mortality [11,12]. We recognize 
that the sample is not large enough but our study will give insight 
to the magnitude of the problem. 

Conclusion
NIH results as compared to the SPACE registry showed that 

our ACS patients have similar prevalence of cardiovascular risk 
factors and In-hospital outcome with appropriate use of evidence-
guided medical therapy.
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