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Abstractt 

Introduction: ST segment elevation myocardial infarction (STEMI) is a critical cause of sudden 

cardiac death. Primary percutaneous intervention (PCI) along with balloon angioplasty is the standard 

recommendation as the first option for treatment. However, there are many limitations to performing PCI 

such as the lack of hospital readiness for both equipment and personnel. Therefore, a pharmacoinvasive 

strategy (PI), which refers to administering streptokinase prior to performing PCI, is an alternative option for 

treating such conditions. To compare the in-hospital mortality rate between patients diagnosed with 

STEMI who underwent primary PCI and those who received PI treatmentThis is a retrospective  cohort 

study that aimed to collect and analyzed data from electronic medical records of patients diagnosed with 

and treated for STEMI, either through primary PCI or PI, at Saraburi hospital between 1st January 2021 and 

31st December 2022. The study was conducted with the approval of the Ethical review board. Statistical 

analyses were conducted using both descriptive and analytic methods. Cox-proportional hazard analysis 

was performed to achieve survival information and hazard ratios using STATA software program. A total of 

249 patients were included in the study. They were divided into a primary PCI group with 79 patients and 

a PI group with 170 patients. The in-hospital mortality rate was 8.41% with 11 deaths in the primary PCI 

group and 10 deaths in the PI group. There was no statistically significant difference in mortality rate 

between these two treatment groups (adjusted HR 0.75, p = 0.74). The primary PCI group had a 

significantly lower incidence of major bleeding events than the PI group [1.3% vs 4.7%, respectively (HR 

0.01, p = 0.01)]. However, the PI group had a shorter duration of total ischemic time, system delay and 

reperfusion time compared to the primary PCI group (154 vs 219 minutes, p <0.01; 52 vs 105 minutes, p < 

0.01; 37 vs 83 minutes, p < 0.01, respectively). The duration of hospital stay did not differ significantly 

between the two groups (3.9 vs 3 days, p = 0.21). Patients diagnosed with STEMI who received PI 

treatment did not have a significantly different in-hospital mortality rate compared to those who 

underwent primary PCI. Despite providing a shorter duration of total ischemic time and reperfusion time, 

PI had a higher risk of major bleeding compared to primary PCI.
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fast tract reperfusion therapy 

STEMI (Primary PCI) 

(Pharmacoinvasive) 

(Objectives)

1. (In hospital mortality) 

(STEMI) 

(Pharmacoinvasive) 

2. length of hospital stay, Congestive heart failure, Cardiogenic shock, Major 

bleeding, 

Clinical end points and Definitions

- (STEMI) 15-20

limb leads chest leads V2-V3 > 2 

contiguous lead new left bundle-branch block 

(hs-TnT)

-Primary percutaneous coronary intervention (PPCI) 12

- Pharmacoinvasive (PI fibrinolysis streptokinase rescue PCI

early routine PCI

-Rescue PCI PCI 90

ECG 

-Early routine PCI PCI 3 24 .



- (Symptom to FMC)

- (FMC to start reperfusion)

- (Total ischemic time)

-Primary outcome intra-hospital death from any cause

-Major bleeding Bleeding Academic Research consortium2 type 3 or type 5

-Recurrent MI

-Off-hour arrival 20.00 - 08.30

, ,

(Methods)

(Study cohort and variables)

1 2564 – 31 2565 - Electronic database 

(Retrospective cohort study) 

1.) 

2.) 18

3.) 12 .
4.) 

1.)

2.) 

3.) streptokinase 

4.) 

5.) 



8

                1

NSTEMI; non-ST-segment-elevation myocardial infarction, PCI; percutaneous coronary intervention, PI; 

pharmacoinvasive, PPCI; primary percutaneous coronary intervention, and STEMI; ST-segment-elevation 

myocardial infarction.

1.) 

2.) 

3.) 

249 

PI

n = 170 

PPCI

n = 79 

(Exclusion criteria)

1. Onset chest pain > 12 hours n = 43

2. Allergic to contrast or previous SK n = 2

3. NSTEMI = 6

4. Miss diagnosis n = 9

5. Incomplete data n = 3

6. Denied CAG n = 3

7. Death before procedure n = 3

8. Delayed PCI n = 2

9. Elective case n = 5

325 1/1/2564 - 31/12/2565



characteristic

All patients n = 249

PI = 170 PPCI = 79 P value

Age 62.6 + 11.7 60.7+13.8 0.27

Male 128(75.3%) 61(77.2%) 0.74

Body mass index(kg/m2) 24.3+3.8 24.3+3.6 0.87

Smoking 107(62.9%) 44(55.7%) 0.27

Hypertension 101(59.4%) 50(63.3%) 0.56

Diabetes mellitus 54(31.8%) 20(25.3%) 0.3

DLP 84(49.4%) 49(62.0%) 0.06

CAD 17(10.0%) 12(15.2%) 0.235

Length of stay, day 3.9+5.4 3.0+4.1 0.21

(Statistical analyses)

Continuous variable parametric 

Mean (+SD) Non-parametric median (IQR) 

categorical variable Chi-square test 

. proportional-hazard regression with time varying-covariate 

(Univariate analysis) (Multivariate analysis) Multivariate model 

BMI Off-hour arrival, Patient-delay, infarct location, 

Cardiac arrest, AF, LVEF STATA version 17

(Ethical consideration)

(Declaration of Helsinki, The 

Belmont Report, CIOMS guidelines and The international conference on Harmonization in Good Clinical 

Practice, ICH-GCP) SRBR66-007 

(Result)

(Baseline characteristic)

249 PI 170 PPCI 79 

PI off-hour 

arrival PPCI (68.8% versus 12.7%; P<0.01) PPCI 

PI (15.2% versus 4.7%; P<0.01) PI 

Clopidrogel , Anticoagulant PPCI Ticagelor PPCI ( 1)

1 ( 249 )



characteristic

All patients n = 249

PI = 170 PPCI = 79 P value

Off – hour arrival 117(68.8%) 10(12.7%) < 0.01

Refer 133(78.2%) 60(75.9%) 0.69

FMC

           PCI hospital 37(21.8%) 19(24.1%)

0.69
Non-PCI hospital 133(78.2%) 60(75.9%)

Resuscitated cardiac arrest 8(4.7%) 12(15.2%) < 0.01

Systolic blood pressure, mmHg 130+30 129+32 0.86

Diastolic blood pressure, mmHg 80+18 80+20 0.99

Heart rate, per minute 79+22 78+24 0.76

Anterior wall infarct 88(52.7%) 47(59.5%)

0.08
Inferior wall infarct 78(46.7%) 29(36.7%)

Other site wall infarct 1(0.6%) 3(3.8%)

AF 8(4.7%) 7(8.9%) 0.20

LVEF % 41.5+11.7 41.7+11.5 0.88

Fibrinolysis

Rescue PCI 9(5.3%) NA

Early routine PCI 156(91.8%) NA



characteristic

All patients n = 249

PI = 170 PPCI = 79 P value

Infarct-related vessel

Left anterior descending artery 88(52.4%) 46(58.2%)

Left circumflex artery 5(3.0%) 4(5.1%)

0.27

Right coronary artery 61(36.3%) 27(34.2%)

Left main coronary artery 3(1.8%) 2(2.5%)

Other vessel 9(4.1%) 0

Minor 4(2.4%) 0

No. of diseased vessel

1-vessel disease 91(54.2%) 52(63.3%)

0.204

2-vessel disease 42(25%) 21(26.6%)

3-vessel disease 27(16.1%) 8(10.1%)

Left-main complex 3(1.8%) 0

No diseased vessel 5(3%) 0

Medical treatment  During hospitalization

Aspirin 170 (100%) 77 (97.5%) 0.05

Clopidrogel 160(94.1%) 46(58.2%) <0.01

Ticagrelor 10(5.9%) 31(39.2%) <0.01

Anticoagulant 123(72.4%) 25(31.7%) <0.01

Beta blocker 91(53.5%) 46(58.2%) 0.488

ACEI/ARB 94(55.3%) 33(41.8%) 0.047

Diuretics 46(27.1%) 18(22.8%) 0.473

Nitrates 13(7.6%) 4(5.1%) 0.452

Statin 169(99.4%) 76(96.2%) 0.061



All patients

PI PPCI P value

Symptom to FMC, min 88(45-165) 105(44-249) 0.457

FMC to start reperfusion, min 52(38-80) 105(85-138) <0.01

STEMI diagnosis to reperfusion, min 34(23-46) 83(65-111) <0.01

Total ischemic time, min 154(101-257) 219(148-347) <0.01

Values are n (%) or mean+SD.

DLP; dyslipidemia, CAD; coronary artery disease, FMC; first medical contact, AF; atrial fibrillation, LVEF; left 

ventricular ejection fraction, PCI; percutaneous coronary intervention, PI; pharmacoinvasive, PPCI; primary 

percutaneous coronary intervention.

*Off-hour were defined as weeknights (Monday to Friday from 20.00 PM to 8.30 AM), weekends, and 

holidays

(Time delays)

(FMC to start reperfusion) (median 

52 105 ; P< 0.01) (total ischemic time) (median 154 

219 ; P< 0.01) PI PPCI 

(symptom to FMC) ( 2)

2 Time delays 

             



All patients

Univariate P value Multivariate P value

In hospital outcomes

For primary PCI compare to 

Pharmacoinvasive

Death 2.67(0.18-6.59) 0.03 0.75(0.14-4.01) 0.74

Stroke 3.36(0.47-24) 0.23 2.94(0.11-72) 0.50

Major bleeding 0.34(0.04-2) 0.31 0.01(0.008-0.10) <0.01

Congestive heart failure 1.32(0.69-2.51) 0.39 1.51(0.52-4.43) 0.44

Cardiogenic shock 2.53(1.20-5.34) 0.02 1.90(0.55-6.66) 0.31

Heart block 4.56(1.61-12.8) 0.004 3.31(0.35-31) 0.30



characteristic

Pharmacoinvasive Primary PCI

Univariate P 

value

Multivariate P 

value

Univariate P 

value

Multivariate P 

value

Age

<60 years (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

>60 years 2.46(0.52-11.7) 0.26 5.12(0.45-52) 0.17 1.04(0.27-3.97) 0.96 1.07(0.04-2.56) 0.16
Gender

Female (1.00)ref ref (1.00ref ref (1.00)ref ref (1.00)ref ref

Male 1.13(0.27-4.68) 0.86 1.35(0.25-7.25) 0.72 1.66(0.45-6.14) 0.45 1.85(0.12-28) 0.66
BMI

<23 (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

>23 0.96(0.23-3.90) 0.96 0.89(0.17-4.69) 0.89 1.26(0.29-5.37) 0.75 1.43(0.05-3.64) 0.44

Smoking

Non smoke (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

Smoke 0.06(0.16-2.3) 0.47 NA NA 1.01(0.28-3.63) 0.98 NA NA

Hypertension

Non-HT (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

HT 0.42(0.12-1.52) 0.19 NA NA 1.42(0.36-5.54) 0.62 NA NA

Diabetes 

mellitus

Non-DM (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

DM 0.97(0.25-3.71) 0.97 NA NA 0.89(0.19-3.19) 0.74 NA NA

DLP

Non DLP (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

DLP 0.84(0.22-3.15) 0.79 NA NA 0.83(0.23-2.99) 0.78 NA NA

CAD

Non-CAD (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

CAD 1.27(0.16-10.1) 0.82 NA NA 2.11(0.42-10.5) 0.36 NA NA

Off – hour 

arrival

In – hour 

arrival

(1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref



characteristic

Pharmacoinvasive Primary PCI

Univariate P 

value

Multivariate P 

value

Univariate P 

value

Multivariate P 

value

Off – hour 

arrival

0.55(0.15-2.06) 0.38 0.29 )0.05-1.73( 0.18 0.72(0.08-5.85) 0.76 2.88(0.18-45) 0.451

Refer

No refer (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

Refer 0.37(0.10-1.29) 0.12 NA NA 0.69(0.17-2.78) 0.60 NA NA

Cardiac arrest

No cardiac 

arrest

(1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

Cardiac arrest 6.86(1.38-34) 0.02 4.47(0.42-47) 0.21 20(4.3-99) <0.01 4.66(6.32-34) <0.01

SBP

<130 (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

>130 1.59(0.43-5.96) 0.48 NA NA 1.39(0.37-5.31) 0.66 NA NA

DBP

< 80 (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

> 80 1.43(0.38-5.26) 0.59 NA NA 2.29(0.56-9.41) 0.25 NA NA

Wall infarct

Ant (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

Inferior 0.51(0.13-1.99) 0.33 0.41(0.07-2.4) 0.32 0.87(0.24-3.13) 0.84 3.05(0.11-80) 0.50
AF

No AF (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

AF 2.22(0.41-11) 0.35 NA NA 2.11(0.42-10) 0.36 NA NA

LVEF %

< 40 (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

> 40 0.22(0.03-1.73) 0.15 NA NA 1.45(0.38-5.46) 0.57 NA NA

Symptom to 

first medical 

contact

< 3hours (1.00)ref ref (1.00)ref ref (1.00)ref ref (1.00)ref ref

> 3hours 0.99(0.20-4.77) 0.98 NA NA 1.18(0.32-4.46) 0.80 NA NA



(Discussion)

STEMI 

PI 

FMC to start reperfusion total ischemic time PPCI .
Doo Sun Kim, et al.3 , STREAM trial4

pharmacoinvasive strategy PCI 

PPCI non-PCI-

capable PCI 120 fibrinolysis 

30 5,6

STREAM trial4 (Strategic Reperfusion Early after Myocardial infarction) STEMI 

PPCI PI , , congestive heart failure , 

reinfarction 30 (12.4% versus 14.3%) 1

FASTMI20157 (French Registry of Acute ST-elevation or Non-ST elevation 

Myocardial infarction 2015) 1714 STEMI (<48 PPCI, PI, 

reperfusion 1 5

pharmacoinvasive strategy 

STEMI PCI 

univariate multivariate 

PPCI PI (HR 4.66 95%CI 6.32-34 ;P< 0.01) 

Fibrinolytic relative absolute contraindication 

STEMI post cardiac arrest Thai acute coronary syndromes guidelines 20201

PPCI . PPCI 

PI univariate analysis PPCI PI 

cardiac arrest . cardiac arrest 

PPCI PPCI PI 

univariation multivariation 

secondary outcomes Major bleeding PI 

(HR 0.01 95%CI 0.008-0.10 P<0.01) Doo Sun Kim, et al.3 , 

STREAM trial4 FASTMI20157 Flawed study design 

NSAIDs 

non fibrin specific thrombolytic drug bleeding risk 

fibrin specific thrombolytic drug Peerawat 

Jinatongthai, et al.9

Efficacy thrombolytic drug patency rate 90-min TIMI2 or 3 flow non 

fibrin specific Streptokinase(SK) patency rate 60-68% fibrin specific Tenecteplase, 

Reteplase, Alteplase patency rate 85% , 84% , 73-84% Patrick T O’Gara, et al.10

thrombolytic drug Streptokinase Doo Sun Kim, et al.3 , STREAM 



trial4 FASTMI20157 fibrin specific clinical outcome PI PPCI 

Streptokinase

major adverse cardiovascular events (MACE) 

(Conclusion)

.

PI FMC to start reperfusion time total ischemic times 
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