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Abstract
Background: Rapid coronary artery opening is key to the treatment of patients with ST segment
Elevation Myocardial Infarction (STEMI) with Primary PCl as the standard method. However,
thrombolytic drugs are administered. Tenecteplase (TNK) combined with PCl (Pharmacoinvasive
strategy) is an important option in hospitals that are unable to perform PCl in time. This study
aimed to compare clinical outcomes between Primary PCl and Pharmacoinvasive strategies in
STEMI patients.
Objectives: To evaluate and compare the clinical outcomes of STEMI patients treated with
primary PCl versus a pharmacoinvasive strategy.
Methods: This is a retrospective study in patients. STEMI treated with primary PCl or
pharmacoinvasive strategy using TNK followed by coronary artery injections and PCl during the
period from January 1, 2024 to August 31, 2025. Clinical outcomes: Assess major adverse
cardiovascular event (MACE) including death. Recurrent myocardial infarction Stroke and cardiac
shock, and complications from abnormal bleeding, as well as following up with patients. 30
days to assess MACE
Results: Patients in the pharmacoinvasive strategy group compared with the primary PCl group
found that there was no significant difference in MACE incidence and mortality and no bleeding
disorders were observed in either group. After 30 days of follow-up in both groups of patients, it
was found that the incidence rate of MACE does not differ significantly.
Conclusions: The Study was limited by a smaller sample size than initially calculated.
Nevertheless, the findings suggested that the pharmacoinvasive strategy tended to yield
outcomes comparable to primary PCl in terms of mortality, MACE and major bleeding.
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(TNK-tPA) U Genetically modified variant 484
Tissue plasminogen activator FadewSeudieu
ﬁ’umﬁuiuneju Fibrinolytic drug wu313A773
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STEMI 7il#§un155nu1uuu Pharmacoinvasive

strategy Inelden Tenecteplase (TNK-tPA) U
Primary PCl

2. WSalguensnnisie Reinfarction,
stroke, Heart failure, Cardiogenic shock (MACE)

3. WUz udamnnmswmsndeu lnenny
Major bleeding, Intracranial hemorrhage wag
Procedure related complication.

75938 (Methodology)
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Primary endpoint: Death, Reinfarction,
stroke, Revascularization.

Event rate (Observed/expected): Primary
PCl = 9.3% (0.093) ag Pharmacoinvasive =
10.4% (0.104)

(fauu13N 9114338 Pharmacoinvasive
Strategy versus Primary Percutaneous
Coronary intervention in STEMI Patients:
PIRNORT. Region 3 Medical and Public
Health Journal 2023; 20(4):255-69)

Non+inferiority margin (absolute) = 10% 0.10

One-sided alpha = 0.025—Z0 = 1.96

Power figuanslyt: 80% (Z3 = 0.842)
Allocation = 1:1
Qmﬁi‘fj’ (Non-inferiority for two independent
proportions)
nper group=(ZG+ZB)2[pc(1—pc) +pt(1—pt)]/A2
10y pc=0.093 pt=0.104 A=0.10

Sample size~140 AuABNAY (531 280 AY)
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reinfarction, Bleeding, Stroke, Heart failure
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U926n9NN1357338: Descriptive Observational
Study
NENAIDENN :
naginsfndandid1saun1s@nen (Inclusion
criteria)
Adweny > 18 U
Juhedildfun1sideds 18y STEMI
A3 ESC criteria (ST-elevation > 1 mm lu
2 leads Anfu) waglasun1ssnwinag Primary
PCI 139 Pharmacoinvasive strategy TagTlaen
Tenecteplase (TNK-tPA) (Fibrinolytic + PCI
melu 2-24 $2lu9) SaTednAansELmaIan
91 (Failed fibrinolysis) 2g%1 Rescue PCl 1ng

i wazdnvszidounsudou

nainsAaEanEsImN1AnyIaenN
(Exclusion criteria)

ijﬂaﬂﬁﬁ Contraindication #®
Fibrinolytic therapy tagtivszidoulinsuaiu
nsATIEVdaya

-Tesiendeayalanssaunlagly
Anady @mudenuuinss wavdndiu

- ATIENAULANAIITENTIN 2 Ny
1n8ld Independent t-test %38 Mann Whitney
U test dmiudeyanioilos uaz Chisquare
38 Fisher ‘s exact test dm3utoyanay

- AATIAHAINTUANAIY Multivariate
logistic regression LﬁamUﬂM Confounders
TawA 818, e, DM, HTN, Heart failure Killip
class, Doo-to-balloon time, Door-to-needle
time

- sfuiTddaynnsada 719 flo p<0.05
HANI59Y
dnwaziiiluvasnguaging

1ndoyagvae STEMI fiundnwinuii
ffUaeadu 210 au windugvasuiii
Primary PCI 194 AU (91.9%) uaggUigu19n
Pharmacoinvasive 16 Au (7.6%) wazdiulng
e STEMI Wudane
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y . , Primary PCI Pharmacoinvasive
anwaenaly ngusu (N=210) p-value
(n=194) (n=16)
doyauszvnsarans (Demographic Data)
1Y @) — Mean + SD 59.8 + 12.8 60.2 + 12.9 547 + 11.9 0.098
LWA8, n (%) 158 (74.9%) 143 (73.7%) 14 (87.5%) 0.368
AzIUUAMUEBN19AATEN (Clinical Risk Scores)
GRACE score — Mean = SD 120.7 = 29.0 122.2 + 29.2 103.2 + 22.4 0.014*
TIMI score — Mean + SD 3.6 +0.9 3.6 +0.9 30+1.0 0.013*
Tsauszssauazladeodes (Comorbidities & Risk Factors), n (%)
Auiuladings
92 (43.6%) 89 (45.9%) 3(18.8%) 0.039*
(Hypertension)
LUININY
59 (28.0%) 56 (28.9%) 3(18.8%) 0.565
(Diabetes mellitus)
loduludenas
163 (77.3%) 154 (79.4%) 9 (56.2%) 0.055
(Dyslipidemia)
q*uqvﬁ'
41 (19.4%) 34 (17.5%) 7 (43.8%) 0.019*
(Current/ex-smoker)
Tsaladeta
4 (1.9%) 4 (2.1%) 0 (0.0%) 1.000
(CKD stage IV-V)
U5 PCl unnau 5 (2.4%) a4 (2.1%) 1(6.2%) 0.330

dnungn1enddnuaniu uazdumisnduie
W lavaien

fwdulvgvaais 2 ngusrlssneuia
Aa891n15 U0 (90%) laangy

Pharmacoinvasive WuU3141SIng1U1ane

9113 Unten (100%) wazlufnuAuFuLs

neAaTin ngal Primary PCI 3igUae Killip class IV

(13.4%) %Qiﬂiwﬂumju Pharmacoinvasive Lag

(p = 0.229)
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o — . Primary PCl Pharmacoinvasive
AnWENIAENN ngusu (N=210) p-value
(n=194) (n=16)
215Ut lsanenuta (Presenting Symptoms), n (%)
Typical chest pain/angina 190 (90.0%) 174 (89.7%) 16 (100.0%) 0.374
Cardiac arrest 11 (5.2%) 11 (5.7%) 0 (0.0%) 0.613
Syncope 9 (4.3%) 9 (4.6%) 0 (0.0%) 1.000
Killip Classification #3n5U (Killip Class on Admission), n (%)
Killip Class | 160 (75.8%) 146 (75.3%) 14 (87.5%) 0.369
Killip Class IV 26 (12.3%) 26 (13.4%) 0 (0.0%) 0.229
funtisndnuiifasialavaden (nfarct Location), n (%)
Anterior Ml 112 (53.1%) 103 (53.1%) 9 (56.2%) 1.000
Inferior Ml 90 (42.7%) 83 (42.8%) 7 (43.8%) 1.000
Lateral MI 4 (1.9%) 4 (2.1%) 0 (0.0%) 1.000
Posterior MI 4 (1.9%) 4(2.1%) 0 (0.0%) 1.000

Fa%aran wa TIMI Flow wazanizunsndau
3$%#319%1 PCI

n&y Primary PCl §1A1 Door-to-Balloon
time (DTB) 1@y 59.5 + 35.7 W17l (Median 52
W) TnegUle 166 518 (85.6%) lasunisvin

Primary PCI A1glu 90 wrnigsegluinuani

[
v Av

Wiz 11N ESC/ACC-AHA drulungy
Pharmacoinvasive 31 Door-to-Needle time
(DTN) 108 45.5 + 21.2 un#t (Median 46 w7
Taefidies 5 578 (31.2%) fiaslésuen 30 wadi

mummsﬁmmgm

A519% 3 F2T7ALa7 WA TIMI flow Nau-1a9 PCl kA ANMEENINYIUTEUNINIRRANTT

Pharmacoinvasive

fands ngusau (N=210)  Primary PCl (n=194) p-value
(n=16)
Fr¥5a1a (Time Metrics)
Onset to Door time (%Im)
75 + 9.6t 75+9.6 - -

- Mean + SD
Door to Balloon time (u1#)

- 595 + 357 - -
- Mean + SD
< 90 W (MuLneuad), 166/194
n (%) (85.6%)
Door to Needle time (W1)

- - 455 + 21.2 -

- Mean + SD

< 30 W9, n (%) -

- 5/16 (31.2%) -
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A5199 3 1T7AE1 WA TIMI flow NeU-1ad PCl haEN1IENINYIUTLWINARANT (AD)

o , Pharmacoinvasive
AU nau3au (N=210)  Primary PCl (n=194) ( ) p-value
n=16

TIMI flow fiauvin PCI (Pre-PCl TIMI flow), n (%)

TIMI flow 0 120 (56.9%) 115 (59.3%) 5 (31.2%) 0.036*
TIMI flow 3 41 (19.4%) 35 (18.0%) 6 (37.5%) 0.093
ATUNINYIUTENI1991 PCl (Procedural Complications), n (%)
Lifinnzunsndou 206 (97.6%) 190 (97.9%) 16 (100.0%) 1.000
No-reflow 2 (0.9%) 2 (1.0%) 0 (0.0%) 1.000
Coronary perforation 1 (0.5%) 1 (0.5%) 0 (0.0%) 1.000
Coronary dissection 1 (0.5%) 1 (0.5%) 0 (0.0%) 1.000
NaaNWsN19Adln (Primary wag Secondary i drunnzunsndeululsainerviadinuves
Outcomes) ﬁﬁjmﬁa Heart Failure (Killip class>Il) 15.6%
95 ALTINIULTINYIVIAVDINGUTIY 59989317 VT 10.4% uaz Cardiogenic shock
gl 14 919 (6.6%) Tnsnustanunlungs 6.2% lay Cardiogenic shock aznulungy
Primary PCI (14 518, 7.2%) waglaififideainly Primary PCl it (6.7% vs 0.0% , p = 0.605)

]

ngu Pharmacoinvasive liwanatediAgynig

A5199 4 NAANSNI9AATNNTEIINaUBULSINEUNakaEARALA18TY 30 TunaIINUe

o . , Primary PCl Pharmacoinvasive
Naaws (Outcomes) ngusIU (N=210) p-value
(n=194) (n=16)

NAANS Primary Outcome-Haansszninsuaulsaneauia (In-hospital Outcomes)

dedIsnlulsanenuna
14 (6.6%) 14 (7.2%) 0 (0.0%) 0.607
(All-cause mortality)

NAaNS Secondary Outcomes-n1azunsngoululsensruia (In-hospital Complications)

Heart failure

33 (15.6%) 31 (16.0%) 2 (12.5%) 1.000

(Killip class > 1I)
Cardiogenic shock 13 (6.2%) 13 (6.7%) 0 (0.0%) 0.605
Stroke

1 (0.5%) 1 (0.5%) 0 (0.0%) 1.000
(Cerebrovascular accident)
Major bleeding

0 (0.0%) 0 (0.0%) 0 (0.0%) 1.000

(TIMI criteria)

NAAWS 30 TUNAIIMUY (30-day Follow-up Outcomes)
30-dayMACE
(Death/Reinfarction/Stroke)

1 (0.5%) 1 (0.6%) 0 (0.0%) 1.000
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dyUnauazaiUIENanisIY
d3UNaN133Y

mMsAneniy Descriptive Observational
Study ialUSeufisunadnsnispdidnsyning
LUIN19 Primary PCl Wag Pharmacoinvasive
strategy TugUaengu STEMI Tu Tsewenunasiadiu
JamdaUszaruATius sewinefudl 1 unsiey
WA, 2567 04 31 denAn 2568

ffUaededu 210 s1euvadungy
Primary PCl 97431 194 518 (92.4%) uagnqu
Pharmacoinvasive strategy 471U 16 578 (7.6%)
nans3feaszuldded duasdlnaiduinenns
(74.9%) flonginds 59.8+12.8 T Uaderdeanis
saalanazvaonideniinuvesiigadelyiiy
luiienga (77.3%) s09adu1pe A1NdulaTings
(43.6%) waglimuivinu (28%) nqu
Pharmacoinvasive i1 Grace score wag TIMI
score ANNINGY Primary PCI agailiaddy
NNEDA (p=0.014 waz p=0.013 MUFIGIV)

dnsudeTinlulsaneruna (In-hospital
all-cause mortality) Tungu Primary PC agjﬁ

7.2% uazlungyu Pharmacoinvasive 134

deotimae lunudedrAynieais (p=0.607)

ey

LazdnsInIaiAn MACE wissnurluisaesnduls)
upneAueE NNt dAY

9915113109 30-day MACE (All-cause
death/Reinfarction/Stroke) 8jfi 0.6% Tung
Primary PCl uae 0.0% s[:umjm Pharmacoinvasive
(p=1.000) waz TunsAnwiinudn linu Major
bleeding (TIMI Criteria) Tuvis 2 nay
afuswNaN15IVY

n13fnw1idediinguszasdiiio
Wisuisunadnénsadtinseninsiedlesu
N135n¥IAIY Pharmacoinvasive WLag Primary

PCI 1AgN1SATUIUIUIARIDY NN NN AL

Fedpatifhelungy Pharmacoinvasive 117w
140 579 ag19lsAny Tunisauiiunisideasa
anunsaiiudeyagUaengu Pharmacoinvasive
IMiies 16 519 S1udunguieg1eiiesndni
AMUADE1NUINEINARE Statistical power UD3
nsAnwrvinliaitnaiursalunisaslanua
ULANANVDINATNEN AT TN TENININGY
Pharmacoinvasive bag Primary PCl anas
Fafunnnasdnen i linuanuuandegied
WodAynieainsenineaeangy AIsAALAIY
Ausense e oseine1ainaindiuaiy
Frogefildifieanelunisasianumuwanaig
ae14l5AnY %’agaﬁﬂwﬁu’ﬂ 16 51989811150
agVioudnymzuazHadnsnsadinvesiae
#1650 Pharmacoinvasive luu3unvos
anuneuiaiivinsanwldssdunis deans
ﬁmimwamaﬁw%ﬂwﬁauﬂaﬁaaﬁu N15ANYI
Tusuranadsifiuszeznatlumsiiudeyatite
Lﬁmﬁ’ﬁmu;ﬁ{lwluﬂdu Pharmacoinvasive
TAganeRan1SNNTILATILAINISEDR
nansiteaiaiaonadosiundng uma
IngrAansuIannsAnefinuulussfu

YIITE >

W@ aliiliiuan Pharmacoinvasive
Strategy HUszaNdmaluunnm1991AN1991
Primary PC| Lﬁ'aﬁgﬂ’mhjmmmﬁﬂ Primary PC|
lanrelunaininggiu wazlaelidnsinisiie
30-day mortality Waig Major adverse events
filalunnd193n Primary PCl agneidedfiy
aenndeafunanisAnuiilagiuiinuin 30-day
MACE Iuﬂa:m Pharmacoinvasive 1Ju 0.0%
nudngnsndsTiatulsanervialungy
Primary PCl maqmiﬁﬂmﬁagjﬁ 7.2% e‘z’qumdw
Anadsdanisfnuilusefuuiuivavssunn
3-5%58 ggnalsfiniu Auuana1adaiunse

asurelaananyazvesUIslun1sAnwing
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ﬁﬂ’sﬁl Killip class IV 813 13.4% Tumju Primary
PC| e‘ﬁaqqm'mwﬁﬂmwé’ummmmmaﬁalﬂ
%agaﬁaamé’mﬁ’u Thai ACS Registry finu
snsndeTinlulsangrunavesgUis STEMI Tu
Uszinalneogszning 6-9% %0157 ng

ra

Pharmacoinvasive ldifidged3niae 0% du

nilvoradumaznduiiarudosiugiud
N3 (GRACE score 103.2 vs 122.2, p=0.014)
wayliiiigUae Killip IV 1ae

lunsinunitlawu Major bleeding A
W9t TIMI waglainwu Intracranial Hemorrhage
Tungu Pharmacoinvasive lagdsaonndosiy
AnuanAve Tenecteplase MfANuT N
Fibrin qmazﬁmmﬂaamﬁaﬁaﬂdw Streptokinase
uay Alteplase lnglaniziin1susuan Dose 983
Tenecteplase lugfgaeny > 75 U mufuuzii

3,6,7,11 LW]I

Tu STREAM Trial wazlunisiinwdue
dosnlumsAnuilfingushegaiiin il
fifndmsadalunisnsiadunizunsndeud
Aoy

YoLauDLUY

JaiduauuzauUfUn

- N1TWRIUITLUU Pharmacoinvasive
Protocol msdnvhuuimesujoaidaaudiviu
TsangruialugurudminuseaivAstusiunis
U315 Tenecteplase noun1sdssaiiioan
Door-to-Needle time Tilanaineust < 30 w9
FelumsAnwiliunasiiies 31.29%

- NSENBUINYAAINT AITTANISHNOUTY
wnnguaznerutalulsaneruiayusuled
A1NEINT0TUN1TUTIT Tenecteplase wag
3T Failed fibrinolysis wialidsse Rescue

PCl lgagesinsnazUannsie

S ANTWAIUNTEUUEIAD AITWH U
SrUUADAITHALUTTAILIUTENINTTINEIUA
Funsuaslsaneruiaifuiie iy Cardiac
Catheterization laboratory W%@M%Juéjﬂwlﬁ
Tufidlounisunds an Door-to-Balloon time
lungu Pharmacoinvasive Tidasonn

- 1158379 STEMI Network 25U
W30918N15A STEMI saudandnlagdl
Tssneguaiiiu WWuaudnansuazivuninael
Falauilsaneruialaaislasun1ssneinuy
Primary PCl %30 WUU Pharmacoinvasive
Strategy 1A8fia1TUIINTLULNUALLIAEIRD
Fiananisalle
JatausuuzatunsIveluauian

- msveesreznansiudoyaiiels
lavuiangusdiegnengy Pharmacoinvasive 19
asumualun A e LA §eER A

- ASYINNNTILATIEY Propensity score
matching \fioan Baseline imbalance waz¥i
Subgroup analysis Iumjuﬁﬁ Onset-to-FMC
time>3 4214 %dLi‘Jumjmﬁ Pharmacoinvasive
Strategy aﬂﬁﬂﬁﬂmﬁqﬂﬁqm

- AISANMIN Long-term outcome i
1 U wag 3 U asounqy Quality of life uag
Functional capacity isUszifiunadnsszey
8170U19ATU Y

-aasanwinndulylalunisia
Tenecteplase 1114lu Pre-hospital setting
(wenlusanaruna) Wiean Total Ischemic

time TduNann ukLImNI ESC wuwil
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