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Objective: Acute coronary syndrome is a leading cause of hospitalization from cardiac disease. The Siriraj NSTE-ACS 
registry was developed in 2012 as a single center registry. This study purpose is to identify factors affecting the length of 
stay of the patients in the registry.
Material and Method: From January 2012 to March 2013, 130 patients were enrolled consecutively. The patients were 
classified into two groups; patients with length of stay >5 days, and a group of patients with length of stay ≤5 days. 
Comparison of variables of interest among the patient groups was performed using appropriate statistic
Results: There were 130 patients in the study. Males were predominate (56.9%). More than 80% of the patients were 
classified as high-risk based on TIMI risk score ≥3. Most patients (64.6%) had LOS >5 days. Among various variables, 
coronary angiogram during admission, heart failure at presentation, and GRACE risk score >130 were associated with 
LOS >5 days with the odds ratio of 4.05, 4.34, and 3.23, respectively. Reimbursement policy also had impact on LOS. Using 
universal coverage as a reference, odds ratio for LOS >5 days for government paid policy and self paid/private insurance 
policy were 0.28 and 0.05, respectively.
Conclusion: Factors affecting LOS include CAG during admission, reimbursement policy, heart failure at presentation, 
and the GRACE risk score >130. Heart failure at presentation had highest impact on length of stay with an adjusted odds 
ratio of 4.34.
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 Acute coronary syndrome is a leading cause 
of hospitalization from cardiac disease. In Thailand, 
data from TRACS study revealed close mortality rate 
for ST-segment-elevation myocardial infarction 
(STEMI) and non-ST-segment-elevation acute coronary 
syndrome (NSTE-ACS), which was 5.5% and 5.1%, 
respectively(1). Furthermore, the latter group of patients 
had longer length of stay (LOS), 6.7 vs. 8.8 days. These 
were different from most studies from the Western 
world(2-4). The Siriraj NSTE-ACS registry was developed 
in 2012 as a single center registry to gather information 
prospectively of all patients who were admitted to 
Siriraj Hospital with a diagnosis of NSTE-ACS. The 

present study sought to identify factors affecting the 
LOS of patients in the registry. This study was approved 
by Siriraj Hospital’s ethic committee and was supported 
by Siriraj Research Development Fund (Managed by 
Routine to Research: R2R)

Material and Method
Patient population
 From January 6, 2012 to March 30, 2013     
130 consecutive patients with NSTE-ACS who were 
admitted to Siriraj Hospital were prospectively enrolled 
into the registry. The inclusion criteria include all of 
the following:
 1. Patients age 18 years or older
 2. Patients who were admitted to Siriraj 
Hospital with a diagnosis of NSTE-ACS 
 3. Patients who agreed to participate in the 
present study and signed the informed consent form.
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 The exclusion criteria include:
 1. Patients who had severe comorbid diseases 
with a life expectancy of less than one year.
 2. Patients who were obviously admitted to 
the hospital with others diagnosis and developed 
NSTE-ACS later during the course of admission.
 3. Patients who refused to participate in the 
study.

Study protocol
 The Siriraj NSTE-ACS registry is a 
prospective, non-blinded, and non-intervention study. 
All patients eligible for the study were identified by 
the research team. Diagnosis of NSTE-ACS was made 
by cardiologist base on presence of angina, abnormal 
electrocardiogram, and/or rising of cardiac biomarkers. 
Informed consent was obtained from the patients or 
the first degree relative in case patients were unable to 
communicate. Parameters of interest were recorded in 
the case record form and were later transferred to the 
database. Data from the first 130 patients in the registry 
were extracted and analyzed in the present study. 
Patients were classified into two groups: a group for 
which the length of stay was more than 5 days, and a 
group with length of stay less than or equal to 5 days. 
Variables of interest were analyzed to seek four factors, 
which significantly affected LOS using appropriate 
statistical methods.

Statistical analysis
 Categorical variables are described as 
frequency and percentages. Continuous variables         
are presented as mean  standard deviation or       
median (minimum and maximum) as appropriate. 
Differences between categorical variables were tested 
by Chi-square analysis. Differences among continuous 
variables were tested by the t-test for mean values and 
by Fisher’s exact test for median values. All statistical 
tests were 2-tailed with p-value <0.05 considered 
statistically significant. Variables with a p-value of  
≤0.1 were included in the multivariate analysis. 
Logistic regression analysis was used for multivariate 
analysis. Effect of significant variables was reported 
by odds ratio and 95% confidence interval. All statistical 
analysis was performed using SPSS version 18.

Results
 There were 130 patients enrolled from  
January 6, 2012 to March 30, 2013. Seventy-four 
(56.9%) were male. The mean age was 68.411.3 years. 
Forty patients (30.8%) had a diagnosis of unstable 

angina as determined by cardiac troponin level. 
Regarding to atherosclerotic risk factors, 59.2%, 83.8%, 
and 72.3% of the patients had diabetes, hypertension, 
and hyperlipidemia respectively. For chronic use of 
cardiovascular medication, 60.7%, 35.4%, 41.5%, 
39.2%, and 61.5% of the patients were taking aspirin, 
clopidogrel, beta-blocker, angiotensin converting 
enzyme inhibitor (ACEI)/angiotensin receptor        
blocker (ARB), and statin respectively at enrolment. 
Sixty percent of the patients had normal baseline         
renal function as determined by a serum creatinine 
cut-off value of 1.3 mg/dl. Seventy three patients 
(56.1%) presented with diagnostic electrocardiogram 
(ECG), with either dynamic T wave inversion or ST 
change. Fifty patients (38.5%) had heart failure at 
presentation. The mean left ventricular ejection  
fraction was 52%. Median TIMI risk score was 4, while 
the mean GRACE risk score was 122.7. Baseline 
characteristics of the patients are shown in Table 1.
 Most patients (67.7%) were admitted to the 
intensive care unit. Thirty-nine patients (30%) were 
treated with early invasive strategy, which was defined 
as an intension to performed coronary angiography       
by the physician taking care of the patients at first 
decision. Despite low initial early invasive strategy 
selected, 88 patients (67.7%) underwent at least one 
angiogram procedure during admission. Reasons to 
performed coronary angiography included: worsening 
of chest pain, uncontrolled heart failure, reevaluation/
consultation by cardiology fellow/staff, etc. Details of 
the management are presented in Table 2.
 The average length of stay was 10 days, with 
a median and mode of 7 days and 4 days respectively. 
The length of stay ranged from 2 days to 63 days.        
One patient, hospitalized for 200 days, was excluded 
from the analysis. This patient presented with heart 
failure, was intubated, and subsequently became 
ventilator dependent. Final LOS range was between         
1 to 51 days. The patients were then classified into       
two groups, using 5 days as a cut-off point. Factors 
shown in Table 1 and 2 were then entered into a 
univariate analysis model compared between a group 
of patients whose LOS was less than or equal to 5 days 
(46, 35.4%) and the patients whose LOS was greater 
than 5 days. Results of univariate analysis are shown 
in Table 3.
 From univariate analysis, coronary angiogram 
during admission, and heart failure at presentation were 
strongly related to LOS >5 days. Reimbursement 
policy, initial admission, and GRACE risk score >130 
were borderline significantly related to LOS >5 days. 
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All variables with a p-value of ≤0.1 were then included 
in the multiple logistic regression model. The results 
of multivariate analysis are shown in Table 4.

Discussion
 The findings indicated that patients in this 
cohort were high risk NSTE-ACS patients as more  
than 80% of the patients had TIMI risk score ≥3.              
The average LOS from this study is longer than           

most studies from the Western world(5-7). More than 
sixty percent (64.6%) of the patients were hospitalized 
for more than 5 days. The 5-day cut-off point for LOS 
was based on number of days for enoxaparin injection 
in the TIMI 11b study(8). The authors found that factors 
that had impact on LOS were CAG during admission, 
reimbursement policy, heart failure at presentation,  
and the GRACE risk score >130. The Odds ratio for 
patients who underwent coronary angiogram during 
admission to have LOS >5 days was 4.05. This result 
concurred with previous study which shown that 
among patients with LOS >8 days were the least likely 
to receive early cardiac catheterization or PCI(9). There 
were several studies indicated that early invasive 
strategy for patients with NSTE-ACS improved the 
outcomes in patients at high risk(10-12). Interestingly, 
despite being classified as high risk patients based on 
TIMI risk score, only 30% of the patients were selected 
to be treated with early invasive strategy. This could 
result in prolonged hospitalization because, finally, 
more than 50% of the patients who were treated           
with early conservative strategy underwent coronary 
angiogram. Other reasons for delayed in coronary 
angiogram were ongoing heart failure, abnormal        
renal function, catheterization laboratory or staff 
availability, etc.
 Reimbursement policy also had impact on 
LOS. Using universal coverage as a reference, the  
Odds ratio of patients with government paid and self 
paid/private insurance were 0.28 and 0.05 respectively. 
The impact of reimbursement policy differed from       
one study, which found that patients with insurance had 
longer LOS(13). This could be explained by a difference 
in medical systems. In this study, 87.5% of self paid/
private insurance patients were referred from other 
hospitals. There was already a plan for invasive therapy 
before patients arrived at the hospital. For government 
paid patients, the decision process is usually shorter 
when compared to universal coverage patients thus 
resulting in shorter LOS. Whether adjustment in 
national policy regarding to administrative process 
would shorten the LOS or not should be tested in other 
studies. 
 Among the four factors affecting LOS, heart 
failure at presentation carried the highest Odds ratio. 
GRACE risk score of >130 also lengthened the LOS. 
These patients usually had several co-morbidities and 
were at the highest risk of having adverse events and 
increase of the LOS. 
 A limitation of the present study includes the 
small number of patients enrolled. The number of 

Table 1. Baseline characteristic of the patients (n = 130)

Baseline characteristic Number
Age, years (mean  SD) 68.411.3
Sex: male, n (%)   76 (58.5)
Reimbursement policy, n (%)
 Universal coverage
 Social security
 Government paid
 Self paid/insurance

 
  51 (39.2)
  7 (5.4)

  64 (49.2)
  8 (6.2)

Diagnosis, n (%)
 Unstable angina
 NSTEMI

 
  40 (30.8)
  90 (69.2)

Atherosclerotic risk factors, n (%)
 Diabetes
 Hypertension
 Hyperlipidemia

 
  77 (59.2)
109 (83.8)
  94 (72.3)

Long-term medication, n (%)
 Aspirin
 Clopidogrel
 Beta-blocker
 ACEI/ARB
 Statin

 
  79 (60.8)
  47 (36.2)
  55 (42.3)
  50 (38.5)
  81 (62.5)

Normal baseline serum creatinine (<1.3 mg/dl)   78 (60.0)
Risk stratification
 Presence of ischemic ECG, n (%)
 Heart failure at presentation, n (%)
 TIMI risk score, median (range)
 Left ventricular ejection fraction (mean  SD)
 GRACE risk score (mean)

 
  71 (54.6)
  50 (38.5)
  4 (0-6) 

52.014.9
122.7

NSTEMI = non-ST-segment elevation myocardial infarction; 
ACEI = angiotensin converting enzyme inhibitor; ARB = 
angiotensin receptor blocker; ECG = electrocardiogram; 
TIMI = thrombolysis in myocardial infarction

Table 2. Management strategy for NSTE-ACS patients         
(n = 130)

Management n (%)
Initial admission: intensive care unit 88 (67.7)
Early invasive strategy 39 (30.0)
Coronary angiogram during admission 88 (67.7)

ACS = acute coronary syndromes
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patients classified as low risk was also low because 
most intermediate-low risk patients were not admitted 
and were treated as outpatients. The results thus might 
not be appropriately applied to general NSTE-ACS 
patients. The death and complication rates were also 
unavailable in this study. 

Conclusion
 Among the high risk NSTE-ACS patients 
admitted to Siriraj Hospital, four factors that predict a 
long LOS include coronary angiogram during 
admission, reimbursement policy, heart failure at 
presentation, and GRACE risk score >130. Heart 

Table 3. Univariate analysis of effect of variables on LOS

Variable LOS ≤5 days (n = 46) LOS >5 days (n = 84) p-value
Age >65 years old            30 (36.1)            53 (63.9)   0.851
Sex: female            16 (29.6)            38 (70.4)   0.270
CAG during admission: yes            25 (28.4)            63 (71.6)   0.016
Initial admission
 Intensive care
 General & short stay

 
           36 (40.9)
           10 (23.8)

 
           52 (59.1)
           32 (76.2)

 
  0.056

Reimbursement policy
 Universal coverage
 Government paid
 Social security
 Self paid

 
           11 (21.6)
           28 (43.8)
             3 (42.9)
             4 (50.0)

 
           40 (78.4)
           36 (56.3)
             4 (57.1)
             4 (50.0)

 
  0.067

Heart failure at presentation: yes              8 (16.0)            42 (84.0) <0.001
Chronic ASA used: yes            27 (34.2)            52 (65.8)   0.720
Chronic clopidogrel used: yes            15 (31.9)            32 (68.1)   0.534
Chronic statin used: yes            28 (34.6)            53 (65.4)   0.802
Ischemic EKG on presentation: yes            14 (33.8)            47 (66.2)   0.679
TIMI risk score
 0
 1
 2
 3
 4
 5
 6
 7

 
             1 (100)
             3 (75.0)
             7 (43.8)
           13 (48.1)
           10 (30.3)
             9 (23.1)
             3 (30.0)
             0 (0)

 
             0 (0)
             1 (25.0)
             9 (56.3)
           14 (51.9)
           23 (69.7)
           30 (76.9)
             7 (70.0)
             0 (0)

 
  0.122

GRACE score >130            13 (21.3)            48 (78.7)   0.104

LOS = length of stay; CAG = coronary angiogram; ASA = aspirin; EKG = electrocardiogram

Table 4. Multiple logistic regression analysis of factors affecting the LOS

Variable Crude odds ratio (95% CI) Adjusted odds ratio (95% CI)
CAG during admission 2.52 (1.18, 5.40)           4.05 (1.58, 10.37)
Reimbursement policy (reference = universal coverage)
 Social security
 Government paid
 Self paid/private insurance

3.22 (0.90, 5.52)
0.37 (0.07, 1.89)
0.35 (0.15, 0.81)
0.27 (0.06, 1.28)

 
          0.39 (0.06, 2.41)
          0.28 (0.11, 0.74)
          0.05 (0.01, 0.35)

Initial admission 11.15 (0.49, 12.31)           2.02 (0.76, 5.34)
Heart failure at presentation   4.75 (1.98, 11.39)           4.34 (1.36, 13.89)
GRACE risk score >130 2.90 (0.97, 8.71)           3.23 (1.13, 9.27)

Initial admission = initial admission to the intensive care unit
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failure on admission had the highest impact on length 
of stay with an adjusted Odds ratio of 4.34. 

What is already known on this topic?
 NSTE-ACS plays an important part in ACS 
patients with high risk features benefited from early 
invasive strategy.

What this study adds?
 Factors associate with length of hospital stay 
of ≥5 days include heart failure at presentation, 
reimbursement policy, CAG during admission, and 
grace risk score >130.

Potential conflicts of interest
 None.
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ผลของปจจัยตางๆ ตอจํานวนวันการนอนโรงพยาบาลในผูปวยกลามเนื้อหัวใจขาดเลือดเฉียบพลันชนิดไมมี           
ST segment ยกที่โรงพยาบาลศิริราช

จิตหทัย สุขสมัย, นงคนุช แนะแกว, ถนอมศรี แดงศรี, ดารณี พงศณ, สัชชนะ พุมพฤกษ

วัตถุประสงค: เพ่ือสืบหาปจจัยที่มีผลตอการนอนโรงพยาบาลนานเกินกวา 5 วัน ในผูปวยโรคหลอดเลือดหัวใจตีบเฉียบพลันชนิด
ไมมี ST segment ยกที่เขารับการรักษาในโรงพยาบาลศิริราช
วัสดุและวิธีการ: ผูนิพนธนําขอมูลของผูปวยจํานวน 130 รายแรก ในฐานขอมูลมาวิเคราะหหาความสัมพันธ ระหวางปจจัยตางๆ 
กับความเสี่ยงที่จะนอนโรงพยาบาลเกิน 5 วัน
ผลการศึกษา: ผูปวยในการศึกษา 130 ราย สวนใหญเปนเพศชาย (รอยละ 56.9) ผูปวยมากกวารอยละ 80 จัดเปนกลุมผูปวย
ความเสี่ยงสูง และผูปวยมากกวารอยละ 60 นอนโรงพยาบาลนานเกินกวา 5 วัน ปจจัยที่มีผลตอการนอนโรงพยาบาลนานคือ          
การไดรับการตรวจสวนหัวใจระหวางการนอนโรงพยาบาล การมีภาวะน้ําทวมปอดต้ังแตแรก และผูปวยท่ีมี GRACE risk score 
มากกวา 130 ขึ้นไป สวนผูปวยที่ใชสิทธิการรักษาเบิกจายราชการหรือจายเอง/ประกัน มีโอกาสนอนโรงพยาบาลส้ันกวาหรือเทากับ 
5 วัน
สรุป: ปจจัยที่มีผลตอจํานวนวันการนอนโรงพยาบาลคือ การไดรับการตรวจสวนหัวใจระหวางการนอนโรงพยาบาล สิทธิการรักษา 
การมีภาวะน้ําทวมปอดตั้งแตแรก และผูปวยที่มี GRACE risk score มากกวา 130 ขึ้นไป ภาวะนํ้าทวมปอดต้ังแตแรกรับมีผล
ตอการนอนโรงพยาบาลนานกวา 5 วันสูงสุด โดยมีคา odds ratio 4.34


