
CHAPTER 3: CLINICAL PRESENTATIONS & INVESTIGATIONS 
Julian Tey Hock Chuan1, Quek Chu Zhen2, Lee Chuey Yan2, Liew Houng Bang3, Abdul Kahar Abdul 
Ghapar1 
1 Hospital Serdang, 2 Hospital Sultanah Aminah, 3 Hospital Queen Elizabeth II 



CHAPTER 3: CLINICAL PRESENTATIONS & INVESTIGATIONS
Julian Tey Hock Chuan1, Quek Chu Zhen2, Lee Chuey Yan2, Liew Houng Bang3, Abdul Kahar Abdul Ghapar1

1 Hospital Serdang, 2 Hospital Sultanah Aminah, 3 Hospital Queen Elizabeth II

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
This chapter presents the results of clinical presentation and investigations of patients who were notified and 
registered in the NCVD-ACS registry in year 2014 – 2015. The outlines of the discussion are:

1) Epidemiology
2) Clinical presentation
3) Diagnosis
4) Risk factors: diabetes, dyslipidaemia, hypertension

Epidemiology & clinical presentation

A total of 17,771 ACS were analysed in 2014 – 2015 from our NCVD-ACS registry; of which 8,190 were
STEMI (46.1 %), 4,479 NSTEMI (25.2 %) and 5,102 unstable anginas (UA) (28.7 %). Similar to the previous 
cohorts, STEMI remained the commonest ACS subtype (46.1%). Compared to the previous cohort, mean heart 
rate, mean SBP and mean DBP were similar. Patients with NSTEMI/UA were older and had higher CV risk 
factors compared to STEMI patients.

Across the spectrum of ACS, the majority of STEMI patients had angina symptoms within 24 hours compared 
to NSTEMI/UA (Table 3.1). This observation highlights the importance of public education, to recognise early 
warning symptoms and to seek early medical attention. Amongst STEMI patients, 67.4% of patients have 
intermediate-high TIMI risk score, similar to the 2011 – 2013 cohorts (70.3%). Amongst NSTEMI-UA, 48.4% 
had intermediate-high score in 2014 – 2015, compared to 41.5% in 2011 – 2013. There seem to be an increasing 
trend of ACS patients who presented with cardiogenic shock compared to the previous cohort (STEMI; 14.7% 
vs. 13.4%; NSTEMI/UA, 8.3% vs 6.7%).

About 70% of STEMI patients had an echocardiogram examination during the index admission compared to 
50% in NSTEMI and 30% in UA. With regards to ECG patterns in patients with STEMI, 52.3% were anterior. 
22.2% had lateral involvement, and 7.5% and 7.1% had posterior and right ventricular (RV) involvement 
respectively. 

The proportion of STEMI was highest in young patients, and decreased with advancing age (63.8% in young 
aged group [20-<40 years old], 52% in middle aged group [40-<60 years old], 37.1% in elderly aged group [≥60 
years old]), similar to previous years. For NSTEMI/UA, the proportion of elderly patients was higher than the 
previous cohort (62.9% vs. 57.8%).  Killip III–IV was higher in the older sub-group (9.3% in 20 – < 40 years,
13.9% in 40 – < 60 years, and 18.2% in  60 years).

Summary 

1. The spectrum of ACS in 2014 – 2015 revealed that the commonest subtype was STEMI (46.1%), 
similar to previous years. However, unstable angina at 28.7% had overtaken NSTEMI. Two-thirds 
of STEMI had intermediate-high TIMI risk score; whereas NSTEMI-UA had a slightly higher 
intermediate-high score in 2014 – 2015 compared to 2011 – 2013.  

 
2. The proportion of STEMI remained highest in young patients. The proportion of NSTEMI-UA 

amongst the elderly ACS cases increased to 62.9%. The proportion of Killip III–IV in the elderly 
patients had doubled compared to the younger patients. 

 
3. Gender ratio of male:female remained at 4:1 for ACS. 50.5% of men presented with STEMI 

whereas 70.8% of women presented with NSTEMI/UA.  
 
4. About 43% of ACS patients were diabetic and 60.8% were hypertensive. Among STEMI patients, 

38.0% were diabetic and 36.1% were hypertensive. These cohorts of patients have higher Killip 
III & IV at presentation. The median total cholesterol and LDL-cholesterol were higher in STEMI 
compared to NSTEMI/UA. 
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The gender ratio of male:female remained at 4:1 for ACS. STEMI comprised 50% of ACS in men. In contrast, 
NSTEMI-UA occurred more in women (70.8%). Elderly or female patients tend to have higher systolic blood 
pressure on presentation.

Pre-morbid risk factors 

Diabetes mellitus 
About 43% of the patients were diabetic. The highest  incidence  were  seen  in  STEMI  (38.0%)  followed  by  
unstable angina (32.9%)  and  NSTEMI (29.1%). ACS patients with diabetes mellitus had higher SBP (median 
139 mmHg vs. 135 mmHg), wider pulse pressure (median 57 mmHg vs. 52 mmHg), higher heart rate (median 
83/min vs. 79/min), higher HbA1c (median 8.2% vs. 5.8%), and higher Killip class III & IV at presentation 
(17.8% vs. 13.3%). Non-diabetic patients had higher LDL (median 3.3 mmol/L vs. 2.8 mmol/L) (Table 3.4).

Hypertension
60.8% of ACS patients were hypertensive. More patients with STEMI had hypertension followed by unstable 
angina and NSTEMI (36.1%, 35.0% and 28.9% respectively). Hypertensive patients had wider pulse pressure 
(median 58 mmHg vs. 49 mmHg), higher heart rate at presentation (median 82/min vs 80/min), higher  Killip 
class III and IV (15.7% vs. 14.9%) and higher HbA1c (median 6.9% vs 6.3%) (Table 3.5).

Dyslipidaemia
Medical history of dyslipidaemia was higher in unstable angina (41.7%) compared to NSTEMI (29.6%) and 
STEMI (28.8%). The median total cholesterol was higher in STEMI followed by NSTEMI and unstable angina; 
5.3 mmol/L, 4.9 mmol/L, and 4.5 mmol/L respectively. The same trend was seen for LDL-cholesterol (3.4 
mmol/L, 3.0 mmol/L and 2.7 mmol/L respectively). Patients  with  dyslipidaemia  had  higher  SBP  (median  
139 mmHg vs. 135 mmHg),  wider  pulse  pressure (median 57 mmHg vs. 53 mmHg) and higher HbA1c
(median 6.8% vs. 6.6%) than those without dyslipidaemia (Table 3.6).

Discussion 

The commonest ACS presentation was STEMI (46.1%). The guiding principle that “time is muscle” in 
emergency cardiology implies that every patient with STEMI should be taken up for thrombolysis or primary 
PCI at the earliest after the onset of symptoms. As diabetes, hypertension and dyslipidaemia are strongly 
associated with ACS, primary prevention program should be reinforced. 
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