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CHAPTER 3: CLINICAL PRESENTATIONS & INVESTIGATIONS 
Lee Chuey Yan1, Tan Kin Leong2, Julian Tey Hock Chuan3 Liew Houng Bang4 
1 Hospital Sultanah Aminah, 2 Hospital Tuanku Ja’afar, 3 Hospital Melaka, 4 Hospital Queen Elizabeth II 

This chapter presents the results of clinical presentation and investigations of patients who were notified and 
registered in the ACS Registry in the year 2011-2013. The outlines of discussion for this chapter are: 

1) Epidemiology & Clinical Presentation
2) Diagnosis
3) Pre-Morbid Risk Factors: Diabetes, Dyslipidaemia and Hypertension
4) Timeliness to Treatment
5) Discussion

Epidemiology & Clinical Presentation 
A total of 14,763 patients were notified and registered in the NCVD-ACS Registry in the year 2011-2013. 
Approximately half of the entire ACS cohort for the year 2011-2013 presented with STEMI (50.8%), followed 
by NSTEMI (26.0%) and unstable angina (23.2%).  

Majority of the patients were male (78.8%), while females accounted for 21.2%. As observed in the past registry 
for the year 2006-2010, more male patients had STEMI compared to female patients (55.0% vs. 35.3%). 
However, compared to male patients, female patients had relatively higher percentage for NSTEMI (30.7% vs. 
24.8%) and unstable angina (34.0% vs. 20.3%). [Table 3.3] 

Female patients presented with higher SBP (median 140 mmHg vs. 133 mmHg), pulse pressure (median 61 
mmHg vs. 52 mmHg), heart rate (median 84 per min vs. 80 per min) and HbA1c (median 7.5 mmol/L vs. 6.5 
mmol/L). Meanwhile, male patients had higher LDL-C (median 3.2 mmol/L vs. 3.0 mmol/L), poorer left 
ventricular ejection fraction (median 46% vs. 50%) with higher percentage of ECG changes involving anterior, 
inferior, true posterior, and right ventricular leads compared to female patient who had higher percentage 
involving lateral leads. Female patients had longer pain to needle time (median 227 min vs. 180 min) and door 
to needle time (median 50 min vs. 42 min). [Table 3.3] 

Younger patients (20-<40 year old) had the highest percentage with STEMI (68.3%) followed by middle-age 
(56.4%) and elderly (42.2%). More than half (57.8%) of the elderly group presented with NSTEMI and unstable 
angina. Elderly patients presented with higher systolic blood pressure (median 137 mmHg vs. 135 mmHg 
vs.129 mmHg) and wider pulse pressure (59 mmHg vs. 51 mmHg vs. 48 mmHg, respectively). The young and 

Summary 

1. The spectrum of ACS presentations in year 2011-2013 were almost similar compared to the
registry in the year 2006-2010; commonest being STEMI (50.8% vs. 48.2%), followed by NSTEMI
(26.0% vs. 29.4%) and unstable angina (23.2% vs. 22.4%).

2. The STEMI cohort had higher mean total  cholesterol and LDL-C compared to those
with NSTEMI/unstable angina.

3. Almost 70% of the STEMI and 41.4% of the NSTEMI/UA cohort were in the intermediate to
high TIMI risk score group.

4. There was an increasing trend observed in STEMI patients presenting with Killip IV compared
to past registry (13.4% vs. 6.0%).

5. Median pain to needle time was slightly better than the previous cohort (185 minutes vs. 240
minutes in the year 2006-2010).



 Annual Report of The NCVD-ACS Registry 2011-2013 

 32   CLINICAL PRESENTATIONS & INVESTIGATIONS 

middle-age groups tend to have higher median total cholesterol, LDL-C and triglyceride, while the middle-age 
group had higher HbA1c level (median 6.9 mmol/L). Younger patients usually present with Killip class I, 
whereas more elderly patient presented with higher Killip class. Over the 3-year period, there had been a 
progressive increase in percentage of patients presenting with Killip class III-IV across all age group (5.0 vs. 
8.2, 10.0 vs.12.0 and 11.4 vs. 15.8 for young, middle-age and elderly cohort, respectively). [Table 3.2] 

Majority of the patients in the STEMI cohort presented with Killip class I (55.4%), while the remainders 
presented with class II (18.3%), III (4.5%) and IV (13.4%). There was a drastic increase in the percentage of 
STEMI patients presenting with Killip IV compared to the past registry (2006-2010), from 6.0% to 13.4%. 
[Table 3.1] 

As for TIMI risk score, almost 70% of the STEMI cohort had intermediate (score of 3-4) to high score (score of 
>/= to 5). There was slight increase in the high TIMI risk score group from 35% (year 2006-2010) to 39.4% 
(year 2011-2013). [Table 3.1] 

Diagnosis 

Majority of patients with STEMI presented with anterior infarct (53.4%) followed by inferior (46.2%), lateral 
(19.6%), true posterior (7.6%) and right ventricle (6%) infarct. These trends were observed across gender and all 
age groups. [Table 3.1] 

The median percentage of left ventricular ejection fraction (LVEF) were lower in STEMI group (45.0%) 
compared to NSTEMI (48.0%), and unstable angina (54.2%). There were no obvious difference seen according 
to gender, age, and pre-morbid conditions. [Table 3.1] 

Pre-Morbid Risk Factors 

Diabetes Mellitus  
About 43% of the patients had diabetes mellitus and this has remained the same across the 3-year period. The 
highest incidence were seen in STEMI (42.4%) followed by NSTEMI (30.8%) and unstable angina (26.8%). 
ACS patients with diabetes mellitus had higher SBP (median 138 mmHg vs. 133 mmHg), wider pulse pressure 
(median 57 mmHg vs. 52 mmHg), higher heart rate (median 85/min vs. 79/min), HbA1c (median 8.2 mmol/L 
vs. 5.8 mmol/L), higher Killip class III & IV at presentation (15.0% vs. 10.8%). There was no difference in lipid 
profile between diabetic and non-diabetic patients. [Table 3.4] 

STEMI diabetic patients took longer time to treatment compared to non diabetic patients (median pain to needle 
time of 210 mins vs. 170 mins). [Table 3.4] 

Hypertension 
Over the 3-year period, there seemed to be a decreasing trend in percentage of ACS patients with hypertension 
(67.0 %, 65.6% and 63.2%, respectively) [Table 2.1]. More patients with STEMI had hypertension followed by 
NSTEMI and UA (42.2%, 29.4% and 28.4%, respectively). Hypertensive patient had wider pulse pressure 
(median 57 mmHg vs. 49 mmHg), higher heart rate at presentation (median 82/min vs. 80/min), higher Killip 
class III and IV (13.8% vs. 11.1%)  and higher HbA1c (median 7.2 mmol/L vs. 6.4 mmol/L). [Table 3.5]  

Dyslipidaemia 
Dyslipidaemia was higher in STEMI (36.0%) as compared to unstable angina (34.2%) and NSTEMI (29.8%). 
Patients with dyslipidaemia had higher SBP (median 139 mmHg vs. 135 mmHg), wider pulse pressure (median 56 
mmHg vs. 53 mmHg) and higher HbA1C (median 7.0 mmol/L vs. 6.9 mmol/L). [Table 3.6]
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Timeliness to Treatment 

Compared to the past registry, patients tended to present one hour earlier with median pain to needle time of 
three hours (185 minutes) vs. four hours (240 minutes) in the year 2006-2010. [Table 3.1] 

Discussion 

The findings may not reflect the level of care and management of ACS in Malaysia, as majority of 
the notifications were obtained from the coronary care units (CCUs) in the tertiary centres and hospitals, 
with cardiac care units. This may explain higher percentage of STEMI compared to NSTEMI/UA. 

NSTEMI ACS patients may be under diagnosed as newer bio-markers (Troponin T and Troponin I) were 
not available in some centres. There was a slight improvement in the pain to needle time.  
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