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Background: Acute coronary syndrome (ACS) is a major health care syndrome that can financially burden

patients throughout the world, including Thailand. Few studies purposed estimating the costs of treatment.

The data from the ACS registry database represented the costs of hospital charges paid by ACS patients.

Although these were not the actual treatment costs, the authors can approximately estimate the total expendi-

ture for the first admission.

Objectives: First, calculate the cost of ACS to the patients, including diagnostic, demographic data, treatment

modalities, type of payers, hospital profile, and outcomes. Second, find the appropriate model to identify the

independent factors for predicting the treatment costs.

Material and Method: The present study collected data from the second and third phase of a national multi-

center prospective registry of ACS in Thailand, Thai ACS registry (TACSR). 3,552 patients with new onset of

ACS were analyzed.

Results: Median age was 67 years (range 26.5-105.5) with predominately male and median length of stay

(LOS) was 7 days (range, 1-184). 42% referred from other hospitals. The median cost of the total population

was 47,908 baht (range, 633-1,279,679). When classified into those of STEMI, NSTEMI, and UA, the costs

were 82,848.5, 40,531 and 26,116 baht respectively, p < 0.0001. Patients in the government hospital had to

pay the total cost with PCI and CABG, 152,081-161,374 baht and 203,139-223,747 baht respectively, while

the private hospital charged almost twice as much. For the types of payers, private insurance including

private employee security fund paid significantly more than others. Costs in patients paid by “30 baht na

tional health scheme and social security fund” were significantly less than those of others. For modality of

treatment in STEMI, primary PCI was significantly more costly than thrombolytics and no reperfusion therapy,

161,096.5 vs. 60,043.0 and 33,335.0 baht respectively, p < 0.0001. Early invasive groups in NSTEMI/UA had

much higher median costs 145,794.0 baht when compared to those of the conservative group, 47,908 baht, p <

0.0001. Two multiple linear regression models according to the diagnostic group identified the independent

factors for predicting cost. PCI, LOS, CABG, admission in a private hospital, Death, GP IIb/IIIa inhibitors use,

major bleeding, coronary angiogram, thrombolytics use, age and diabetes were independent predictors for the

cost in STEMI patients, R2 = 0.58. For those of NSTEMI/UA, the independent predictors for the cost were

PCI,LOS, CABG, admission in a private hospital, death, GP IIb/IIIa inhibitors use, major bleeding, coronary

angiogram, age, ventricular arrhythmia, CHF and referred patients, R2 =0.62.

Conclusion: Costs in ACS patients were markedly different among diagnostic groups. The clinical risk factors

were hospital type, type of payers, referred system, treatment procedures, drugs used and complications

including outcome. Some of these factors could independently predict the costs.
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Acute coronary syndrome is a major global

public health problem owing to high prevalence and

significant morbidity and mortality. Consequently,

because of its high hospitalization rates and high cost

of treatment, it can negatively impact the economy in

many countries including Thailand. The costs of treat-

ment for ACS are difficult to estimate precisely because

few available comprehensive data sources are suitable

for that purpose(1,2). The Thai Heart association created

a national multi-center registry of ACS, including the

costs of hospital charge paid by ACS patients. There-

fore, the data from the ACS registry database were ana-

lyzed. Although these were not the actual treatment

costs, the authors can approximately estimate the total

expenditure for the first admission. The costs first will

be analyzed to compare between various diagnostic

groups of ACS patients stratified by patient profile,

severity and complications of diseases, modality of

treatments, hospital profile and outcomes; secondly,

to identify which patient parameters and treatment

procedures will independently affect costs.

Material and Method

Study design and data management

Data collected from phase 2 and 3 of the Thai

ACS registry (TACSR), an observational prospective

national multi-center study owned by Thai Heart

Association, were analyzed. ACS registry data were

extracted from medical records by trained critical care

nurses and checked by principle investigators at each

site. Web-based double data entries were used to pre-

vent data entry error. Internal and external auditing at

every site was regularly performed every 3-6 months.

Data entering into the data-management center at the

Thai Heart Association were cleaned and analyzed.

All definitions of clinical parameters including co-mor-

bidities and mortalities in the present study were

recorded in ACS registry data source.

Patient selection

The inclusion criteria were the admitted pa-

tients with the discharge diagnosis of acute coronary

syndrome. The index ACS symptoms, e.g. chest pain

or angina equivalents, had to occur within 14 days

before enrollment and accompanied by electrocardio-

graphic ST segment deviations or T wave. At discharge,

the patients were classified into one of the following

categories: ST-segment-elevation myocardial infarc-

tion (STEMI), non-STEMI (NSTEMI) or unstable

angina (UA). The authors excluded the patients who

had to be re-admitted because of ACS. Diagnostic

criteria for acute myocardial infarction (AMI) and

unstable angina (UA) were symptoms felt to be con-

sistent with cardiac ischemia within 24 hours of hos-

pital presentation and at least one of the following:

(1) increase in cardiac enzymes (based on laboratory

values at local participating hospitals) (A) total creatine

phosphokinase or creatine kinase MB fraction > 2

times upper limit of the hospital’s normal range and/

or (B) positive troponin I or T results (if performed).

(2) ST segment elevation acute myocardial infarction

(STEMI), defined as new or presumed new ST-segment

elevation at the J point in 2 or more contiguous leads

with greater than or equal to 0.2 mV in V1, V2, or V3 or

greater than or equal to 0.1 mV in other leads or presence

of a new left bundle branch block in the setting of

positive cardiac enzyme results. (3) Non-ST-segment

elevation myocardial infarction (NSTEMI), defined as

occurrence of AMI in the setting of positive cardiac

enzyme with accompanying electrocardiographic

changes other than ST segment elevation. (4) UA

Symptoms felt to be consistent with acute cardiac

ischemia within 24 hours of hospital presentation with

ST-T wave change and serial enzymes negative for

myocardial infarction.

Clinical data collection

Baseline demographic (age, gender, DM, HT

smoking status, dyslipidemia, history of CAD and pre-

vious treatment, history of stroke and family history

of CAD) and presenting symptoms including in hos-

pital outcomes were recorded. Costs (baht) are defined

by total costs of hospital charges at first admission paid

by ACS patients. The costs were the sum of hotel costs

per admission, medical treatment, laboratory investi-

gation, and invasive procedures. Costs were based on

the treatment procedures, complications such as

congestive heart failure, major bleeding (intra-cerebral

hemorrhage, bleeding requiring transfusion or blood

loss > 5 gm% of Hb.), arrhythmia (malignant ventricu-

lar arrhythmia and second and third degree A-V block),

and stroke. Strategies of treatments were defined by the

sum of all medical and invasive procedures performed

on the patients. The authors compared the total costs

between three treatment strategies in STEMI, Throm-

bolysis vs. Primary PCI vs. no reperfusion. NSTEMI

and UA patients were classified to the conservative

group. The early invasive group was comprised of

patients who received revascularization within 7 days

of onset of chest pain. Death was defined by patients

dying during hospitalization from cardiac and non-

cardiac causes.
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Statistical analysis

Mann-Whitney U test was used for comparing

the median costs and other continuous data between

groups. Chi-square test or Fishers’ exact test to evaluate

the association between categorical data groups. Cor-

relation between costs and other continuous variables

were also determined by Pearson correlation coeffi-

cients. All variables identified by univariate analysis

and could affect the costs, were further analyzed by

multivariate analysis. Stepwise multiple linear regres-

sion and Coefficient of Determination (R2) model was

used to explore which clinical demographic, treatment

strategies, complications and outcomes would be in-

dependent predictors of the costs. All p-values were

based on two- tailed tests of significance level at p <

0.05.

Results

Of the 9,379 patients available, 3,552 with

new onset ACS patients enrolled in phase 2 and 3 of

ACS registry were collected. Baseline characteristics

and clinical demographic data are shown in Table 1.

Median age was 67 years (range 26.5-105.5) with mostly

male 58.1%. 42% were referred from other hospitals.

Diabetes, HT, smoking and dyslipidemia were the risk

factors in 43.5%, 65.7%, 31.3% and 77.8% respectively.

Median length of stay (LOS) was 7 days(range 1-184).

For treatment strategies, thrombolytic drugs were used

in 33% of STEMI. Coronary angiograms were performed

in about half of the total ACS patients with a large

proportion in STEMI groups, about 61.1% significantly

more than in NSTEMI and UA, p < 0.0001. PCI and GP

IIb/IIIa inhibitors also were intervened in 44.1% and

19.1% of this patient group with a significant higher

rate than others. CABG was the treatment procedure in

8% of NSTEMI, a slightly higher rate than STEMI and

UA, 4.8% and 5.9% respectively, p = 0.002. Cardiogenic

shock was found in about 12.7% of the total patients

population with the majority of cases in the STEMI

group. Bleeding, arrhythmia (malignant ventricular

Characteristics

Median Age (year)

  (range)

Median Length of stay (day)

  (range)

Male n (%)

Referred n (%)

DM n (%)

HT n (%)

Smoking n (%)

Dyslipidemia n (%)

Killip class 2 n (%)

3 n (%)

4 n (%)

Thrombolytic drug use n (%)

LMWH use n (%)

Coronary angiogram n (%)

PCI n (%)

GP llb/llla Inhibitor use n (%)

CABG n (%)

Major bleeding n (%)

CVA n (%)

Ventricular arrhythmia n (%)

Death n (%)

Median cost of payment (baht)

  (min-max)

Discharge diagnosis

      STEMI       NSTEMI  UA with ST-T

   (n = 1,466)      (n = 1,417) change (n = 639)

       63.7        69.4        66.5

   (26.5-96.2)      (26.8-96.8)     (32.9-96.8)

         6.0          8.3          6.3

  (0.03-133.0)     (0.04-184.7)     (0.06-84.3)

     966 (65.9)      757 (53.4)      323 (50.5)

     848 (57.8)          4.66 (32.9)      167 (26.1)

     487 (34.5)      731 (52.2)      281 (44.3)

     748 (51.6)   1,065 (75.4)      485 (76.0)

     597 (41.9)      328 (23.5)      150 (23.7)

     992 (73.8)   1,063 (79.5)      512 (82.8)

     236 (16.1)      448 (31.6)      127 (19.8)

     106 (7.2)      212 (14.9)        38 (5.9)

     291 (19.8)      155 (10.9)          7 (1.1)

     487 (33.2)          4 (0.3)          0 (0)

     501 (53.5)      602 (74.0)      217 (68.7)

     895 (61.1)      567 (40.0)      276 (43.2)

     646 (44.1)      256 (18.1)      113 (17.7)

     280 (19.1)        46 (3.2)        21 (3.3)

       71 (4.8)      113 (8.0)        38 (5.9)

     104 (7.1)        80 (5.6)        17 (2.7)

       41 (2.8)        23 (1.6)          6 (0.9)

     406 (27.7)      173 (12.2)        16 (2.5)

     266 (18.1)      214 (15.1)        22 (3.4)

82,848.5 40,531.0 26,116.0

 (740-995,712) (1700-1,279,679)  (633-985,542)

         Total p-value

    (n = 3,552)

       67.3 <0.0001

   (26.5-105.5)

         7.0 <0.0001

   (0.03-184.7)

  2,046 (58.1) <0.0001

  1,481 (42.0) <0.0001

  1,499 )43.5 <0.0001

  2,298 (65.7) <0.0001

  1,075 (31.1) <0.0001

  2,576 (77.8) <0.0001

     811 (24.8) <0.0001

     356 (10.0) <0.0001

     453 (12.7) <0.0001

     497 (13.9) <0.0001

  1,320 (37.1) <0.0001

  1,738 (49.3) <0.0001

  1,015 (28.8) <0.0001

     347 (9.9) <0.0001

     222 (6.3)   0.002

     201 (5.7) <0.0001

       70 (2.0)   0.009

     595 (16.9) <0.0001

     502 (14.3) <0.0001

47,908 <0.0001

(633-1,279,679)

Table 1. Baseline  characteristics and Median costs  of payment in ACS patients
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arrhythmia, heart block) and CVA were complicated

mainly in STEMI groups. In-hospital mortality of the

entire group was 14.3%, significantly higher in the

STEMI, 18.1% vs. 15.1% in NSTEMI and 3.4% in UA,

p < 0.0001. Median costs were 82,848.5 baht in the

STEMI group vs. 40,531.0 baht in the NSTEMI group

and 26,116.0 baht in the UA group, p < 0.0001. Over all

median cost was 47,908 baht (range 633-1,279,679).

Table 2 shows median costs of the patients

who were admitted in government and the private hos-

pitals. Government hospitals charged approximately

13,217-22,542 baht for all medical treatment, investiga-

tion and hotel cost without invasive procedures. Re-

vascularization procedures were the highest cost item

for treating ACS. Patients admitted in the government

hospital, who underwent PCI including stents, had to

pay about 152,081-161,374 baht and 203,139-248,640

baht for CABG and would pay twice as much in a

private hospital. Statistical analysis could not be pro-

posed due to the small number of patients available in

private hospitals.

The median costs (Fig. 1) by the civil servant

reimbursement and self-payers were relatively not

different, 61,267 (n = 1606) and 71,370 (n = 289) baht

respectively, which was higher than those by social

security fund and 30 baht program of national health

policy, 36,936 (n = 104) and 36,295 (n = 1,458) baht

respectively, p = 0.02. The payment by the employee

welfare and the private insurance (n = 65) were signifi-

cantly higher than those of the previous groups p <

0.0001. The proportion of PCI were done in self-payers,

civil servant reimbursement, social security fund, 30

baht national health scheme and private insurance,

34.3%, 31.9%, 25.0%, 24.1% and 41.5% respectively.

The expense for treatment was higher in referred pa-

tients group than in non-referred group significantly

as shown in Fig. 2. Congestive heart failure, the com-

plication the most often found in ACS, was classified

to Killip class (Fig. 3), demonstrating that cardiogenic

shock did affect the costs significantly more than

others. There were no significant differences among

the median costs between Killip 1, Killip 2 and Killip 3.

Fig. 4 shows that those patients who died had any one

of these complications: ventricular arrhythmia, major

bleeding and stroke. These were also significantly

affected by higher costs of care. The median costs

of the Primary PCI group (Fig. 5) were significantly

much higher than the thrombolytics group, 161,096.5

vs. 60,043.0 baht, p < 0.0001. In spite of its high-cost

management care in the STEMI group, surprisingly

the in-hospital mortality was comparable between these

Fig. 1 Costs and type of payers

Fig. 2 Costs and referred pateints

Fig. 3 Costs and Killip class
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two modalities, 14.5% vs. 13.4% (p > 0.05). However,

28.3% of patients, who paid significantly less and did

not receive any reperfusion therapy, died during hos-

pitalization. For the NSTEMI/UA group, early invasive

modality, which had a much higher cost compared

to the conservative group, could save more lives, 7.3%

vs. 12.4%, p < 0.001. All clinical parameters, hospital

profile, treatment procedures and outcome analyzed

by univariate analysis that could affect the costs

were further used to put into multiple linear regression

analysis by a stepwise method. As shown in Table 3,

with regard to the STEMI model, the most influential

factor for this model was PCI with non-standardized

coefficients of B = 116,445. It means that any ACS

patients who underwent PCI will pay an additional

116,445 baht for the total cost during the admission

period. Secondly, the length of stay (LOS) affected the

cost in this model. However, CABG had the highest B

coefficient with 147,232 baht and the second highest

one was admission to a private hospital, which charged

patients 124,447 baht more. For others, death, GP IIb/

IIIa inhibitors, major bleeding, performing coronary

angiogram, thrombolytic drug use, age and DM were

independent factors associated with the costs with

adjusted R2 = 0.57. As shown in Table 4, PCI and

CABG were also the most influence factors to explain

Fig. 4 Costs and complications/death

Fig. 5 Coste and Treatment strategies

Co
st

s 
(b

ah
t)

Arrhythmia Bleeding CVA Death

without
with

Co
st

s 
(b

ah
t)

p=0.001

p=0.001
p=0.01

p=0.02

STEMI
NSTEMI/UA

Death (%)
No

reperfusion
Thrombolytic Primary    PCI Conservative Early

invesive

p<0.001

p<0.0001

p<0.0001

04** 10/24/07, 10:27 AM26



J Med Assoc Thai Vol. 90 Suppl. 1  2007 27

the costs in NSTEMI/UA with non-standardized co-

efficients of B = 137,169 and 179,184 respectively. For

others, admission to a private hospital, LOS, perform-

ing coronary angiogram, death, GPIIb/IIIa inhibitors

use, age, cardiac arrhythmia, bleeding complication,

CHF and referred patients were all factors that in-

dependently affected the costs in NSTEMI/UA with

adjusted R2 = 0.62.

Discussion

The costs analyzed in the present study were

the sum of all medical services, investigation, treatment

procedures and hotel costs that patients had to pay

during the admission period. The Median costs among

ACS patients groups were significantly different.

STEMI had the highest cost, almost 2 times compared

to those of NSTEMI and 4 times those of UA. The

reason might be from its need for early reperfusion and

higher rate revascularization procedures during the

early period of admission and consequently had a

higher use of antiplalete drugs, clopidogrel and GP

IIb/IIIa, including anticoagulant drugs. Furthermore,

Clinical parameters

(n = 1,129)

Constant

Coronary Angiogram

Length of stay (day)

PCI

CABG

Private Hospital

Death

GP IIb/IIIa inhibitors use

Age (year)

Ventricular arrhythmia

Major bleeding

Congestive heart failure

Referred

Unstandardized

Coefficients B

     -65,667.98

      15,425.35

        3,051.14

    137,169.95

    179,184.32

    129,177.23

      40,020.61

      58,372.71

           794.91

      23,898.72

      31,235.26

        9,422.31

        9,629.16

t

 -4.56

  2.56

15.19

18.33

18.51

10.66

  4.66

  4.69

  3.83

  2.62

  2.85

  1.98

  1.97

Sig.

< .0001

   .011

< .0001

< .0001

< .0001

< .0001

< .0001

< .0001

< .0001

   .009

   .005

   .048

   .049

95% CI for B

Lower Bound Upper Bound

   -93,937.17    -37,404.78

    3,613.18     27,237.53

    2,656.99          344.29

122,485.37   151,854.52

160,192.87   198,175.77

105,397.87   152,956.58

  23,161.88     56,879.33

  33,929.26     82,816.15

       387.25       1,202.57

    6,036.28   414,761.15

    9,702.35     52,768.18

         65.25     18,779.37

         45.77     19,212.54

Table 4. Multiple linear regression model for predicting  costs of payment in NSTEMI and UA

Adjusted R2 = 0.62

Clinical parameters

(n = 894)

Constant

PCI

Length of stay (day)

CABG

Private Hospital

Death

GP IIb/IIIa Inhibitors use

Major bleeding

Coronary Angiogram

Thrombolytic drugs

Age (year)

D M

Unstandardized

Coefficients B

     -50,595.52

    116,445.59

        4,233.69

    147,232.88

    124,447.83

      41,270.08

      30,156.23

      29,729.33

      23,772.06

      18,258.13

           518.09

      12,048.63

t

 -3.21

13.14

14.59

11.06

  8.57

  5.29

  3.68

  2.65

  2.82

  3.04

  2.31

  2.07

Sig.

   .001

< .0001

< .0001

< .0001

< .0001

< .0001

< .0001

   .008

   .005

   .002

   .021

   .039

95% CI for B

Lower Bound Upper Bound

   -81,568.11    -19,622.93

    99,054.87   133,836.31

      3,664.32       4,803.02

  121,118.12   173,347.64

    95,958.10   152,937.56

    25,963.68     56,576.48

    14,068.24     46,244.21

      7,753.62     51,705.05

      7,203.46     40,340.66

      6,482.22     30,034.05

           78.13          958.05

         636.31     23,460.95

Table 3. Multiple linear regression model for predicting costs  of payment in STEMI

Adjust R2 = 0.58
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higher morbidity and mortality rate definitely explain

high costs of care. Anukuoolsawat et al estimated the

median direct health care costs for the first admission,

the first year and at the end of follow up time in Rama-

thibodi Hospital to be 75,095, 120,298, and 139,426 baht

respectively(1). The direct medical costs for the first

admission in the present study were much higher than

that of the presented data, 47,908 baht. This direct health

cost, defined as actual costs of medicine, hospital stay,

cardiac intervention devices and service that were

directly purchased and provided by the health care

system. The hospital charges, mostly from the govern-

ment hospital, for the patients in this registry, were

lower than the direct health cost. Eisenstein et al esti-

mated mean costs of ACS, in 1997, during admission,

post acute phase and after 10 years of follow up were

US$ 23,510, US$ 21,819 and US$ 48,253, respectively(3).

Data reported from a US-based study, first year direct

medical cost for treating fatal AMI, non-fatal AMI

and UA were US$ 17,532, US$ 15,540 and US$ 12,058

US, respectively(4). More than 60% of patients of these

studies underwent PCI compared with 30% of the

present study. As shown in Table 2, the ACS patients

had to pay approximately 150,000 and 220,000 baht

for Government hospitals for the total expense, includ-

ing PCI and CABG, respectively. In comparison, the

actual costs with ACS during hospitalization, purposed

by Piyasirisilp et al in Ramathibodi Hospital during

the year of 2002-2003, were 200,000 baht for ACS with

PCI and 220,000 baht for CABG(2). Data from the 2001

National Health Care Cost and Utilization Project show

mean charges of US$ 28,558 for PCI and US$ 60,853 for

CABG while estimates of cost include more than US$

12,000 and US$ 30,000 per procedure for PCI and CABG

respectively(5). Mc Collam et al proposed costs of

care for new onset ACS who undergo coronary revas-

cularization for the first year to be US$ 24,411 and US$

43,455 for PTCA and CABG, respectively(6). The cost of

ACS with stenting and GP IIb/IIIa inhibitors in two

major clinical Trials, ESPRIT(7) and CARLLAC(8) were

US$ 10,722 and US$ 13,413, respectively. Cost effective

analysis of routine epitibatide use for treatment in

NSTEMI/UA ranged from 9,603-18,115 Euros per year

life saved(9). Although the authors did not have data

about the category of stenting including drug-eluting

stent, hospital charges in the present study, which in-

cluded all procedures with GP IIb/IIIa inhibitor use

and drug-eluting stent, were much lower than the direct

costs as in the US. In RAVEL trial, drug-eluting stent

will increase the cost by 1,284 Euros per procedure(9).

However, the follow up cost were reduced and cost-

effectiveness was shown when compared to BMS(10).

A Type of payers might be the important factors in

decision planning for further management, whether

invasive procedure were done or not. A significantly

less proportion of patients who paid through social

security funds and 30 baht national health scheme had

PCI performed, while a higher proportion of patients

who paid through private insurance programs usually

prefer to be admitted to a private hospital, had under-

gone these procedures. According to strategies of

treatment, the median costs of payment of primary PCI

with stents were significantly higher than those of

the thrombolytics group but did not save lives during

the hospital period in the present study. However, as

is evident, significantly more patients in the non-

reperfusion group died. In a pooled analysis of 23

randomized trials comparing PCI versus fibrinolysis

for STEMI over both the short and the long terms,

PCI was superior to fibrinolysis for almost all of the

endpoints analysis(11). Economic analysis has shown,

as expected, the initial costs of primary PCI with stents

were higher, but were offset by lower follow-up costs

after a year(12,13). In spite of its high cost- management,

the early invasive group of NSTEMI/UA in the present

study surprisingly showed better short-term outcomes.

On the basis of multiple randomized trials, early inva-

sive strategies found similar trends in benefit of death

or non-fatal MI over the conservative strategies(14-18)

and are now strongly recommended for high-risk

patients(19). There was some argument about these

aggressive treatments and their cost effectiveness

analyses. Although early invasive strategies had sig-

nificantly higher initial costs from revascularization

procedure, it might be more economically efficient due

to both minimizing hospital stays and subsequent

hospitalization from reactivated unrevascularized

diseases(20). After analyzing data from univariate

methods, the authors used some variables that could

explain the costs by developing two multivariate

predictive models, STEMI and NSTEMI/UA, with

multiple linear regression by the stepwise method as

demonstrated in Table 3 and 4. There were similar pre-

dictors for both models; PCI, CAG, CABG, admission in

a private hospital, GP IIb/IIIa inhibitors use, age, major

bleeding, death, and LOS. For STEMI group, DM and

thrombolytic drugs were the additional factors for

predicting costs. In the NSTEMI/UA group, the CHF,

referred patients and ventricular arrhythmia were the

additional factors for predicting costs. Gender did not

have an effect on either data. CHF, including cardio-

genic shock, did not play a role in the STEMI model
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due to its high correlation with death. Therefore, was

excluded from this model. Etemad et al identified 13,731

patients and reported the majority of the predictor for

high-cost managed care with ACS patients was similar

as in the present study(21). Accordingly, data observed

from the non-standardized coefficients of B in the

multiple linear regression models from the present

study, those patients who were admitted with STEMI

and NSTEMI/UA and PCI with or without stents had

an additional payment of 116,445.59 and 137,169.95

baht, respectively. Owing to the 96.5% of the hospital

charges in the present study were represented from

those of the government hospital, these predicted

values were approximately the same as the civil servant

reimbursement values. Although coronary angiography

is often viewed as a costly invasive procedure, the

cost-effectiveness of routine treatment, guided by its

results such as severe angina, strongly positive by

exercise stress tests, or previous MI, compared favor-

ably with other treatment strategies(22). For GPIIb/IIIa

inhibitors use, the actual costs were also similar to that

from the predicted model from 95% CI 14,000-80,000

baht. Complicated patients, including death, directly

affected the costs for both models. Referred patients

were charged significantly more than others. This is

explained by their complications and need for more

invasive procedures. Anyway, these models have to

be further used prospectively for testing accuracy. In

unpublished data, it is estimated that there is approxi-

mately 52,000 admissions for ACS each year in Thailand.

Therefore, the economic burden from the direct cost

will be 4,000 million and 7,000 million baht for the first

admission and the end of first year after acute events,

respectively. These data did not include the indirect

cost of loss productivity, which may be more than the

direct cost for the long-term period. Economic analysis

from many data contain important messages for

health care purchasers and insurers, many of whom

are currently marketing new insurance products with

which patients pay more to see physicians or undergo

procedures at more costly institutions.

Limitation of study

Data of costs analyzed were in the second

and third phase of the registry and the costs available

were only the sum of all categories so the authors could

not analyze in detail such as IPD pharmacy, laboratory

investigation, cardiac catheterization and subsequent

procedures including type of stents and hotel cost.

Thai ACS registry data were collected only during the

hospitalization period so the authors did not have the

total cost of payment during long-term period such as

OPD visit and readmission event.
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§à“„™â®à“¬„π°“√—°…“æ¬“∫“≈ ¢ÕßºŸâªÉ«¬ acute coronary syndrome „π§π‰∑¬

«√™“µ‘  ‚¡Ãïƒ°…å¿Ÿ¡‘, √—ß ƒ…Æå  °“≠®π–«≥‘™, «√«ÿ≤‘  ®‘πµ¿“°√, ªî¬–¡‘µ√  »√’∏√“

¿Ÿ¡‘À≈—ß: ¿“«– acute coronary syndrome ‡ªìπ¿“«–∑’Ë¡’§«“¡ ”§—≠„π≈”¥—∫µâπ Ê ¢Õß “∏“√≥ ÿ¢∑—Ë«‚≈°√«¡∑—Èß

ª√–‡∑»‰∑¬ ´÷Ëß°àÕ„Àâ‡°‘¥¿“«– Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®Õ¬à“ß¡À“»“≈ °“√»÷°…“π’È®÷ß‡ªìπ°“√«‘‡§√“–Àå§à“„™â®à“¬„π°“√

√—°…“æ¬“∫“≈ ®“°°“√πÕπ‚√ßæ¬“∫“≈§√—Èß·√°¢ÕßºŸâªÉ«¬°≈ÿà¡π’È

«—µ∂ÿª√– ß§å: ‡æ◊ËÕÀ“§à“°≈“ß ¢Õß§à“√—°…“æ¬“∫“≈∑—ÈßÀ¡¥ ∑’ËºŸâªÉ«¬®”‡ªìπµâÕß®à“¬„Àâ‚√ßæ¬“∫“≈¥â«¬¿“«– ACS

·≈–À“ªí®®—¬µà“ß Ê ∑“ß§≈‘π‘° ·≈–°“√√—°…“∑’Ë¡’º≈µàÕ§à“„™â®à“¬¢ÕßºŸâªÉ«¬

«— ¥ÿ·≈–«‘∏’°“√: ‡ªìπ°“√«‘‡§√“–Àåº≈¢Õß¢âÕ¡Ÿ≈ºŸâªÉ«¬ 3,552 §π ∑’Ë‡°Á∫„π™à«ß‡ø ∑’Ë 2 ·≈– 3 ¢Õß°“√»÷°…“ Thai

ACS registry

º≈°“√»÷°…“: ¡’§à“‡©≈’Ë¬°≈“ßÕ“¬ÿ‡∑à“°—∫ 67 ªï (26.5-105.5) ºŸâ™“¬ 65.9% §à“‡©≈’Ë¬°≈“ß¢Õß√–¬–°“√πÕπ

‚√ßæ¬“∫“≈ 7 «—π (1-184) ·≈– 42% ‡ªìπºŸâªÉ«¬∑’Ë‰¥â√—∫°“√‰¥â√—∫ àßµàÕ¡“®“°‚√ßæ¬“∫“≈Õ◊Ëπ §à“‡©≈’Ë¬°≈“ß¢Õß

§à“„™â®à“¬„π°“√πÕπ‚√ßæ¬“∫“≈ ¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥ ‡∑à“°—∫ 47,908 ∫“∑ (633-1,279,679) ·∫àß‡ªìπºŸâªÉ«¬ ST seg-

ment elevation MI ‡∑à“°—∫ 82,848.5 ∫“∑ non ST segment elevation MI ‡∑à“°—∫ 40,531 ∫“∑ unstable angina

‡∑à“°—∫ 26,116 ∫“∑ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ºŸâªÉ«¬∑’ËµâÕß¡’°“√∑”À—µ∂°“√§◊Õ °“√∑” PCI ¡’§à“

‡©≈’Ë¬°≈“ß°“√„™â®à“¬„π‚√ßæ¬“∫“≈√—∞∫“≈∑—ÈßÀ¡¥ 152,081-161,374 ∫“∑ ·≈– °“√∑” CABG 203,139-223,747

∫“∑ ´÷ËßµË”°«à“§à“„™â®à“¬„π‚√ßæ¬“∫“≈‡Õ°™π ª√–¡“≥ 2 ‡∑à“ ∂â“·∫àß°≈ÿà¡µ“¡ ‘∑∏‘‡∫‘°®à“¬ æ∫«à“§à“„™â®à“¬¢Õß°≈ÿà¡

∑’Ë∑”ª√–°—π·≈–µâπ —ß°—¥∫√‘…—∑‡Õ°™π¡’§à“„™â®à“¬ Ÿß∑’Ë ÿ¥ √Õß≈ß¡“ °≈ÿà¡∑’Ë®à“¬‡Õß√«¡∑—Èßµâπ —ß°—¥¢Õß¢â“√“™°“√ ·≈–

√—∞«‘ “À°‘®  à«π°≈ÿà¡ª√–°—π —ß§¡ ·≈–ª√–°—π ÿ¢¿“æ 30 ∫“∑ ¡’§à“„™â®à“¬µË” ÿ¥ ∂â“®—¥§à“„™â®à“¬µ“¡«‘∏’°“√√—°…“

ºŸâªÉ«¬ STEMI ºŸâªÉ«¬„π°≈ÿà¡ thrombolysis ¡’§à“‡©≈’Ë¬°≈“ß¢Õß§à“„™â®à“¬„π°≈ÿà¡ STEMI ‡∑à“°—∫ 60,043.00 ∫“∑

°≈ÿà¡ primary PCI ‡∑à“°—∫ 161,096.50 ∫“∑ ·≈–°≈ÿà¡ no reperfusion ‡∑à“°—∫ 33,335.00 ∫“∑ ¡’§«“¡·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π°≈ÿà¡ NSTEMI/UA ·∫àß‡ªìπ °≈ÿà¡ early invasive ‡∑à“°—∫ 145,794.00 °≈ÿà¡ conser-

vative ‡∑à“°—∫ 47,908 ∫“∑ ·≈– ®“°°“√„™â ¡°“√«‘‡§√“–Àå§«“¡∂¥∂Õ¬‡™‘ßæÀÿ ‡æ◊ËÕ¥Ÿ«à“ªí®®—¬Õ‘ √–„¥∑’Ë¡’º≈°√–∑∫

µàÕ§à“„™â®à“¬„π°“√—°…“æ¬“∫“≈ºŸâªÉ«¬æ∫«à“ ¿“«– STEMI ¡’ªí®®—¬∑’Ë‡ªìπªí®®—¬Õ‘ √– §◊Õ °“√∑” PCI √–¬–‡«≈“∑’ËπÕπ

‚√ßæ¬“∫“≈ °“√∑” CABG °“√πÕπ„π‚√ßæ¬“∫“≈‡Õ°™π °“√‡ ’¬™’«‘µ °“√„™â¬“ GP IIb/IIIa inhibitors °“√‡ ’¬‡≈◊Õ¥

°“√∑”©’¥ ’ ¥ŸÀ≈Õ¥‡≈◊Õ¥À—«„® °“√‰¥â¬“ thrombolytics Õ“¬ÿ ·≈– ‡∫“À«“π ‚¥¬¡’§à“ R2 = 0.58  à«π¿“«– NSTEMI/

UA ‰¥â·°à °“√©’¥ ’¥ŸÀ≈Õ¥‡≈◊Õ¥À—«„® √–¬–‡«≈“°“√πÕπ‚√ßæ¬“∫“≈ °“√∑” PCI °“√∑” CABG °“√πÕπ

‚√ßæ¬“∫“≈‡Õ°™π °“√‡ ’¬™’«‘µ °“√„™â¬“ GP IIb/IIIa inhibitors Õ“¬ÿ ¿“«–À—«„®‡µâπº‘¥®—ßÀ«– °“√‡ ’¬‡≈◊Õ¥ ¿“«–

À—«„®≈â¡‡À≈« ·≈–ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ àßµàÕ ¡’§à“ R2 = 0.62

 √ÿª: §à“‡©≈’Ë¬°≈“ß¢Õß§à“„™â®à“¬ ¡’§«“¡·µ°µà“ß°—π√–À«à“ß°≈ÿà¡‚√§ «‘∏’°“√√—°…“ ª√–‡¿∑¢Õß‚√ßæ¬“∫“≈  ‘∑∏‘

°“√‡∫‘°®à“¬ ¿“«–·∑√°´âÕπµà“ß Ê ·≈– ªí®®—¬µà“ß Ê ‡À≈à“π’È ‡ªìπªí®®—¬Õ‘ √–∑’Ë¡’º≈µàÕ§à“√—°…“æ¬“∫“≈ ®“°°“√

«‘‡§√“–Àå ¡°“√§«“¡∂¥∂Õ¬‡™‘ßæÀÿ
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