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Fibrinolytic Agents for Patients with Acute Coronary Syndrome

Watcharapong Priksri Pharm.D., BCP.*

Abstract

Acute coronary syndrome (ACS) cause by plaque rupture or plaque erosion in the coronary arteries. This
stimulates the formation of blood clots in the area of rupture or tearing.causing a blockage of the coronary arteries.
This can eventually lead to myocardial ischemia and myocardial infarction. Currently, coronary artery opening is
performed by using a primary percutaneous coronary intervention (PCI) to dilate the blood vessel with a balloon and
inserting a stent immediately to open the way for blood to flow as quickly as possible. It is classified as an effective
treatment and should be the first line of treatment in patients with acute coronary artery disease ST-segment eleva-
tion myocardial infarction (STEMI) within 2 hours. The use of fibrinolytic agents to dissolve blood clots in the area
of the blockage is considered an important therapeutic breakthrough, especially true in medical facilities where it is
not possible to refer patients for cardiac catheterization within 2 hours. to reduce the risk of death. However, due
to the fibrinolytic agents may cause serious side effects such as bleeding.hypotension and allergic response, the
contraindications and precautions should be evaluated before each use of the drug. After receiving thrombolytic
drugs, the patient should be referred for cardiac catheterization and definited treatment.
Keywords : fibrinolytic agents. acute coronary syndrome, ACS
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1o mednanazaInlunsldenniniu lagawine i

WiziAe 30-50 AadnIH (v3e 0.53 Hadniwnsdanlanin)

Tanevanadaneuiw 5-10 3w

gﬂﬁ 4 139851998981 Tenecteplase Wans domain, disulfide bridge, glycosylation sites ez plasmin cleavage site

7 Arg-275 (AAuUasanana1187198emaneLa 22)

v

dayalsz@ninmuazaulaaany

910 TIMI 10B trial #Foidun13dnsln phase 1 7
Wigueulszndninaesen TNKLPA N r-PA (accere-
lated regimen) Tugihe AMI Aifainnslaiin 12 4l
Tngawine TNKAPA fdanldde 30 3o 50 Aadn3 us
Tuthausnfiinmadnenaunui faedl#Fuen TNKPA
Tuawia 50 AadnSuiAn ICH tndw 39l Aeusndnm

Mstgeluruna 40 AadNTNENY NANISANEINDTN 8RN

n3tfia TIMI grade Il flow 7iszezian 90 wifindslasy
g1 THHANLANAINWIZNIN19N191E TNK-tPA 40
finansun3e rtPA Tnameiinigl¥enauwa 30 fadnIuny
nsinnasnin E\h%ﬂ’]iﬂlﬁaﬂaaﬂﬁ?%LLNLL@: ICH a¢
IRANTUAHIIAET TNKAPA 71142

ASSENT- trial Ysziduanudasangsasnislaen
TNKAPA Tuawiauansnens (30, 40, w3a 50 Hadniw)

Tut)aeg AMI 9933 3,235 378 weilitasanuayes TIMI
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10B trial Jsdn13nauenluawin 50 AadnIneanld nan1s
Ansmuindeyannndasaiesesen TNKAPA lauansne
91N rtPA (accerelated regimen) Al#aNMIRNWAEY 9
Tnenugiinisnivetlsanaondonansiioeas 1.5 Tuna
2 9378 Wy ICH ¥oeaz 0.94 Tunguillé 30 dadnTuuas
Sovnr 062 lunguiild 40 AndinIu fidensenjuussiveny
28 uazidedInSouay 6.4 Tur 2 9u1n®® T ASSENT-
2 trial vinnadFeuifieudszdninineaten TNKPA Ay
rt-PA Tuii)ae AMI 971991 16,949 118 NASINAAGINKE
Wuszeziaan 30 3% wuin aaminadedialddanauen
fafuwanmsldene 2 ¢ (Soeaz 6.2 1o 2 NaN) 8AT

mafaliaviaandananainuiseas 1.8 (HPA 1in3ae

8% 1.7) 1An ICH Saeay 1 Tuia 2 naw e19lafieny 899
n11Lfia noncerebral bleeding (3088 26.4 13guLiiay
AuSaeaz 29) LazANFaIN1Tl blood transfusion (5ae
8y 4.3 Wisuieunuineaz 5.5) nasnitannnisiden
TNKAPA aeheiiiadAn® wonainigeldnuainuumn
FrpsdaMaieiiafiszeziiar 1 danmaldenn 2
# ($eay 10.2 14 2 naw) Had L AR TiANI19 e
TNKAPA ranieadasnunislufinasessaulnuslwan
Twdaados waznmsdiusmnaelinanzaunuglsusias

FIATNUNNTNG

A139N 1 A Iigenuuzih e acute STEMI uazasUdaddaidevas fibrinolytic agents kAnze?

d. J = =
g1 YRIALTINLEWBEWT 20 - Yaldy

v v

Streptokinase (SK)

1.5 million units IV drip over 60 minutes

- angnninendadn udtssaniamw
woenil

- nazguUdnFengRauiula a1avi
Wiansuwen niadUszdnsnnaes

~ o ks
ganad waldendn

Alteplase (rt-PA)

60 minutes

15 mg IV bolus then 0.75 mg/kg (maxi-
mum 50 mgq) IV drip over 30 minutes then

0.5 mg/kg (maximum 35 mg) IV drip over

- HU3EfnBawdni1 SK (aNHaTeY
GUSTO-1 trial)

- UIHNTE187N LIDIINNANATITI AT

Reteplase (r-PA)

10 units IV bolus over 2 minutes then

repeat 10 units IV bolus at 30 minutes

- JuUszAndanlnawdesny rt-PA we

UIN13819718N30

Tenecteplase (TNK-PA)

- <60 kg: 30 mg
- 60 to 69 kg: 35 mg
- 70 to 79 kg: 40 mg
- 80 to 89 kg: 45 mg
-2 90 kg: 50 mg

75 Tauly

Single IV bolus over 5-10 seconds

based upon body weight:

Wasomanrwineaaditluglieniieny

- f{dszdndanlnaideeny r-PA
(AMNNAYDI ASSENT-2 trial) wavinli
L\im noncerebral bleeding LazAIH
Filufiazfodl blood transfusion
%oani

- P3M3871978 LDIINNANATITINEN?

F9lvenLuy single bolus 19
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ANAFNNWIENIYTEANS A NBaIBINUTEEZIAN
aoudisatAnansannses lasuen

91N GISSH trial® wuindszleaainnisld SK
FuinsiuIze LN o 3IaslIAIRN Il
e Tnegfthefldsuennmelu 19300, 3 Falas uazazning
3-6 Plumdaine1ns sxdsnmadediadieudion
AudhefldFuenAutionadinairity esss 8.2
Wisuitennuseeay 154 (Gvsn 1 11lw), Sepaz 9.2
Wisuifleuiudoeny 12 (§m50 3 $2lng) uazdoony 117
Wisuitennuseeay 141 (@m3y 36 Taln) uazlainy
gammadediafuandraiulufiedlédi SK ndin
Anennroelaaawnn 6 $alue wananitannaans
289 GUSTO-1 trial Auaaeliduisdszlesiainnsli

fibrinolytic agents Tugsngufinan1an s Tnelddn

Absolute benefit per 1000
treated patients

Aurievesenildindu SK vio rPAZ

Boersma E wazame laviinisianegidayasin
n3@nsAefu fibrinolytic agents Fiiasng 9 wui1 N3
1##n fibrinolytic agents Lm';:iﬂ’mﬁl,ﬁﬂmnﬁmlﬁﬂwﬁ’m
01, 1-2, 2-3, uaz 3-6 Tl nuUszlemiannmslden
Wiy 65 (A1 SD = 14), 37 (SD 9), 26 (SD 6), uaz 29
(SD 5) lives saved per 1000 treated patients a#a1AU
Tewuin mnlesuenmeluszezia 2 Hlumaend

@

91M5EYN RO ATINSReTInNRaenINBe e e s AR

52

LY

WaldTeufieununslasuentugnaiwiwn s (800
madediniosaz 20 Wisuiieunuiesas 44, p=0.001)*

(qU7 4)

0 3 6 9
Treatment delay (h)

12 15 18 21 24

311 4 YszdnBnwvesen fibrinolytic agents Tumsandnmadedia WariinsudmsenTuginaisne g awudsud

p1nIuEAvalIAna NI R lam B UNaY (AALUBIIINENE1T09BIMNILRT 28)
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@139 2 aqananiTAvosen fibrinolytic agents Al#lugihe acute STEM

|29

Drug Streptokinase Alteplase Reteplase Tenecteplase

(SK) (rt-PA) (r-PA) (TNK-PA)

Fibrin selective No Yes Yes Yes

Plasminogen binding Indirect Direct Direct Direct

Duration of infusion 60 90 10 + 10 5-10 sec

(min)

Half-life (min) 23 <5 13-16 20

Fibrinogen 4+ 1-2 + Not known > rt-PA

breakdown

Early heparin Probably yes Yes Yes Yes

Hypotension Yes No No No

Allergic reactions Yes No No No

TIMI flow grade Il at 32 45-54 60 ~ r-PA

90 min (%)

TIMI flow grade IHII at

- 90 min 53 81-88 83 No data

- 2-3 hours 70-73 73-80 No data No data

- 24 hours 81-88 78-89 No data No data

UWINTINT IS fibrinolytic agents sl%ﬂ:ﬂ'w acute
STEMI

iiogan primary PCl (PPCI) ddsz&nsnnlunis
Hanaoadeaianit Suduisnmasnuiaindenldiin
duduanTugiae STEMI oendlafimu frefidniums
Snwnluaniunenadilidasnsnr PCITE (non-PClca-
pable hospitals) wazlisasnsderan1Iunisvin PCI Tu
somwenuafisianandonmeluszezaan 120 wiil w3
2 §lue BuRuAENTUNI3NE (first medical contact:
FMC) arslasunialanasadanlaanslv fibrinolytic
therapy IS8 2025 ACC/AHA/ACEP/
NAEMSP/SCAI T fAumnsinl3eai

o fhe STEMI Aifomasudilaiin 12 $lug
LazAIAINZEINNI0YIN PPCI Tamels 120 wifiviasan
i 7inese nie Jueddeviwlden fibrinolytic agents
A3 aeselids PClcapable hospitals tie i PPCI
Feazteannzunindanienulsamlauazraoaion
ﬁquLLi\‘i (major adverse cardiovascular events; MACE)

(Class 1, Level of evidence A)

o fihe STEMI Afamasnudalaiiu 12 Halug
uazliawnsnvin PPCI Tamelu 120 wifinasainyininia
A998 AR IR TR fibrinolytic agents vinliddavinu
T4 1laan MACE (Class 1, Level of evidence A)

o yngtie STEMI flonmasnud 12 - 24 ala
arsfiansondesialUés PClcapable hospitals tilel#nna
Snw19en137i1 PPCI (Class 2a, Level of evidence BNR)

« Tuglefifl ST depression enuiugthefinnin
#l true posterior STEMI Talunein 1914 fibrinolytic therapy
ilavaniinanuiessoiiiin hemorrhagic stroke waw
major noncerebral bleeding (Class 3, Level of evidence
BR)

* ¥agaNLAIU fibrinolytic agents LA AITRANTON
dimaliés PClcapable hospitals Nl (Class 1, Level
of evidence A)

o fthe STEMI Ailsinuansmeniaidavemasn
\ienrala (failed reperfusion) wadlesu fibrinolytic agents
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3

AINANIDNFIFANIVIINIIRAE (coronary angiography;
CAG) wazvi rescue PCl iniliitaanansidgsdoniaiie
FAansananauiiudrvesnizndsitaiilasme (Class
1, Level of evidence B-R)

« {fthe STEMI 7§50 fiorinolytic agents aasld
5un13vh CAG $amiiunsvii POl mniidaved meluazes
a0 2 89 24 $luendeldsu firinolytic agents tiaan

Smadedin vio nznduieleme (Class 1,
Level of evidence A)

gmsudavinluni3ld fibrinolytic therapy Lanelu
mswﬁl 3

@139 3 TovnauazdonlsszTidniumsly fibrinolytic therapy Twetlae STEMIP®

Absolute contraindications

* Any prior ICH

* Suspected aortic dissection

e Intracranial or intraspinal surgery within 2 months

* Known structural cerebral vascular lesion (eg, arteriovenous malformation)
¢ Known malignant intracranial neoplasm (primary or metastatic)
* Ischemic stroke within 3 months (except acute ischemic stroke within 4.5 hours)

* Active bleeding or bleeding diathesis (excluding menses)
* Significant closed-head or facial trauma within 3 months

» Severe uncontrolled hypertension (unresponsive to therapy) (SBP > 180 mmHg or DBP > 110 mmHg)
» For streptokinase, prior treatment within the previous 6 months

Relative contraindications

* History of prior ischemic stroke > 3 months
e Dementia

* Major surgery (< 3 weeks)

* Recent (within 2 to 4 weeks) internal bleeding
* Noncompressible vascular punctures

* Pregnancy

* Active peptic ulcer

* Oral anticoagulant therapy

» History of chronic, severe, poorly controlled hypertension
 Significant hypertension on presentation (SBP > 180 mmHg or DBP > 110 mmHg)

* Known intracranial pathology not covered in absolute contraindications
* Traumatic or prolonged (> 10 min) cardiopulmonary resuscitation (CPR)

MR Adjunctive antithrombotic therapy 323nun1s
1% fibrinolytic agents®*™

Antiplatelet

* Aspirin wuU loading dose Twawa 162 - 325
{adnIn (A7l loading dose awe wlEtigazlaiuen
aspifin 3NanLAD) MAIINIEUATNEIE maintenance dose
Tuaun 75 - 100 HadnTusaln

e enlungu P2Y12 inhibitors wngihlvildianizen

clopidogrel winsin Tne 1wy loading dose luawna 300
fadniu dmsudthefionglaiin 75 § daudifengiin
75 Ulaigadli loading dose Taelildlusmndugu 75
AnANTN M9 INTHANAIE maintenance dose Tuana
75 Ra8nINAD T

Anticoagulants

« #f1lae STEMI AAL#3 fibrinolytic therapyA31# 3y
anticoagulant therapy S8 Tngeniluuzsindsznausie
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o UFH: Taelviuuy weight-adjusted IV bolus s1u
fae IV infusion wa=yinN1IRAANAN activated partial
thromboplastin time (aPTT) Taglugae 1.5 - 2.0 984
control TaeRarsnnTienduszezian 48 $lue e
AUNIN2E1TUN131N revascularization

o Enoxaparin: #1871g61n41 75 I Tfawn 30
f8an5H IV bolus n@saNiw 15 Wit Idenluawia 1
fAnanIudailaniu n19 SC 10 12 $2lus (awimen 2 A%
wanmsAudedlailAn 100 fadnu) Srongaous 75 Tau
10 Trenluana 0.75 dadniusailaniu nv SC yn 12
e Tagladaal bolus dose (wnen 2 ATILINTINGAY
fatlaiin 75 Aadnin) Wndnisveusedlaanaslnean
creatinine clearance (CrCl) %pen31 30 RadanIsiauf
AIManIuInenadu 1 adnindeilaniy ne SC
Funzas Tnglaidioivony Tnefiansontvenduszezinn
8 % ¥IDAUNINLITUNIYN revascularization

o Fondaparinux: lenluawia 2.5 Aa8n3x 114 IV 7as
anin 24 $lao Wenluewia 2.5 fadnsu n1e SC Tuazase
TnefansonTienduszeziaan 8 1 nisauninazdnsunsm
revascularization wazmaldenind nsrieueedlnanadlae
AN creatinine clearance (CrCl) oenin 30 Aaddnisauil

a1

n133InwIKU98 acute STEMI @28n131# fibrinolytic
agents 1 dwIBm e ifanud s Tnemmzluaniu
wenafilianansodesiogiglvi PO TEeTu 2 $alug
eanemdesdanadediauaznizunIndonnmann
\ioauaziila Ll fibrinolytic agents enari T Aana
Fradesfisuus Talmifindiorauazdanisziinan
mildemnats Inswadradeeiiddnaesemnsalunguil
fia mIinLianasn %awummjﬂumn@:u non-fibrin
specific uanmnf‘t 81 streptokinase (SK) ﬁﬁﬁWNWiaﬂi:é’ju
UiRenfiduiuasiomeld feesszdinseTudafing
WWengn wasdrhliieanudulafinanandouimaelu
sanisuinly dszdnsamnlunmsansanmaidedinves
gnlungu fibrin specific Andnenlunas non-fibrin specific
Tnsenudazalungy fiorin specific duszdninwlauan
fens Jieadslaiu adjuvant antithrombotic therapy
Sandeiane Feilsznauludaeen aspirin, clopidogrel Las
parenteral anticoagulants uazvasaInlaTuen fiorinolytic
agents udn mFRINIINEHBgeaNNTUNNTY CAG
wazlin1ssnedieniarh POl deddetiane

LON&E1TD19D9

1.

Wong GC, Morrow DA, Murphy S, Kraimer N, Pai
R, James D, et al. Elevations in troponin T and |
are associated with abnormal tissue level perfusion:
a TACTICS-TIMI 18 substudy. Treat Angina with
Aggrastat and Determine Cost of Therapy with an
Invasive or Conservative Strategy-Thrombolysis in
Myocardial Infarction. Circulation 2002;106:202-7.
Payel Bhattacharjee and Debasish Bhattacharyya
(2014). An Insight into the Abnormal Fibrin Clots — Its
Pathophysiological Roles, Fibrinolysis and Thrombolysis,
Dr. Krasimir Kolev (Ed.), InTech, DOI: 10.5772/57335.
Available from: http://www.intechopen.com/books/
fibrinolysis-and-thrombolysis/an-insight-into-the-abnor-
malkfibrin-clots-its-pathophysiological-roles

Sikri N, Bardia A. A history of streptokinase use in
acute myocardial infarction. Tex Heart Inst J
2007;34:318-27.

Wander GS, Chhabra ST. Critical analysis of various
drugs used for thrombolytic therapy in acute my-
ocardial infarction. Medicine update [Internet]. 2013
[cited 2016 Jul 21];23:[8 pages]. Available from:
http://www.apiindia.org/content_mu_2013.html
Effectiveness of intravenous thrombolytic treatment
in acute myocardial infarction. Gruppo lItaliano per
lo Studio della Streptochinasi nell'Infarto infarction
(GISSI). Lancet 1986;1:397-402.

ISIS-2 (Secondary International Study of Infarct
Survival) Collaborative Group. Randomised trial of
intravenous streptokinase, oral aspirin, both, or
neither among 17,187 cases of suspected acuts
myocardial infarction: ISIS-2. Lancet 1988;2:349-
60.

Squire IB, Lawley W, Fletcher AL, Holme E, Hillis
WS, Hewitt C, et al. Humoral and cellular immune
response up to 7.5 years after administration of
streptokinase for acute myocardial infarction. Eur
Heart J 1999;20:1245-52.

The GUSTO investigators. An international rand-
omized trial comparing four thrombolytic strategies
for acute myocardial infarction. N Engl J Med
1993;329:673-82.




13875 b59neuNarays U0 51 aUUN 1 InsIAN-NsIen 2569 97

3

10.

11.

12.

13.

14,

18.

16.

Holmes DR Jr, Califf RM, Topol EJ. Lessons we
have learned from the GUSTO trial. Global Utilization
of Streptokinase and Tissue Plasminogen Activator
for Occluded Arteries. J Am Coll Cardiol
1995;25:10S-17S.

The GUSTO angiographic investigators. The effect
of tissue plasminogen activator, streptokinase, or
both on coronary-artery patency, ventricular function,
and survival after acute myocardial infarction. N Engl
J Med 1993;329:1615-22.

Anderson HV, Willerson JT. Thrombolysis in acute
myocardial infarction. N Engl J Med 1993;329:703-
9.

Kalyan NK, Lee SG, Wilhelm J, Fu KP, Hum WT,
Rappaport R, et al. Structure-function analysis with
tissue-type plasminogen activator. Effect of deletion
of NH2-terminal domains on its biochemical and
biological properties. J Biol Chem 1988;263:3971-
8.

Califf RM, White HD, Van de Werf, Sadowski Z,
Armstrong PW, Vahanian A, et al. One-year results
from the Global Utilization of Streptokinase and TPA
for Occluded Coronary Arteries (GUSTO-) trial.
GUSTO-I Investigators. Circulation 1996;94:
1233-8.

Berkowitz SD, Granger CB, Pieper KS, Lee KL,
Gore JM, Simoons M, et al. Incidence and predictors
of bleeding after contemporary thrombolytic therapy
for myocardial infarction. The Global Utilization of
Streptokinase and TPA for Occluded Coronary
Arteries (GUSTO) | investigators. Circulation
1997,95:2508-16.

Gore JM, Granger CB, Simoons ML, Sloan MA,
Weaver WD, White HD, et al. Stroke after throm-
bolysis. Mortality and functional outcomes in the
GUSTOH trial. Global Utilization of Streptokinase and
TPA for Occluded Coronary Arteries. Circulation
1995;92:2811-8.

Puvis JA, Booth NA, Wilson CM, Adgey AA,
McCluskey DR. Anaphylactoid reaction
after injection of alteplase. Lancet 1993;
341:966-7.

17.

18.

19.

20.

21.

22.

23.

Wu Z, Van de Werf F, Stassen T, MattssonC, Pohl
G, Collen D. Pharmacokinetics and coronary throm-
bolytic properties of two human tissue-type plas-
minogen activator variants lacking the finger-like,
growth factor-like, and first kringle domains (amino
acid 6-173) in a canine model. J Cardiovasc Phar-
macol 1990;16:197-203.

Smalling RW, Bode C, Kalbfleisch J, Sen S, Lim-
bourg P, Forycki F, et al. More rapid, complete,
and stable coronary thrombolysis with bolus ad-
ministration of reteplase compared with alteplase
infusion in acute myocardial infarction. RAPID in-
vestigators. Circulation 1995;91:2725-32.

Bode C, Smalling RW, Berg G, Burnett C, Lorch
G, Kalbfleisch JM, et al. Randomized comparison
of coronary thrombolysis achieved with double-bo-
lus reteplase (recombinant plasminogen activator)
and front-loaded, accelerated alteplase
(recombinant tissue plasminogen activator) in
patients with acute myocardial infarction. The
RAPID Il investigators. Circulation 1996;94:
891-8.

The Global Use of Strategies to Open Occluded
Coronary Arteries (GUSTO |ll) investigators. A
comparison of reteplase with alteplase for acute
myocardial infarction. N Engl J Med 1997;337:1118-
23.

Topol EJ, Ohman EM, Armstrong PW, Wilcox R,
Skene AM, Aylward P, et al. Survival outcomes 1
year after reperfusion therapy with either alteplase
or reteplase for acute myocardial infarction: results
from the Global Utilization of Streptokinase and
TPA for Occluded Coronary Arteries (GUSTO) Il
Trial. Circulation 2000;102:1761-5.

Tanswell P, Modi N, Combs D, Danays T. Phar-
macokinetics and pharmacodynamics of
tenecteplase in fibrinolytic therapy of acute myo-
cardial infarction. Clin Pharmacokinet 2002;41:1229-
45.

Gibson CM, Marble SJ. Issues in the assessment
of the safety and efficacy of tenecteplase (TNK-
tPA). Clin Cardiol 2001;24:577-84.




98 Chonburi Hospital Journal Vol.51 No.1 January-April 2026

24.

25.

26.

27.

28.

Cannon CP, Gibson CM, McCabe CH, Adgey AA,
Schweiger MJ, Sequeira RF, et al. TNK-tissue plas-
minogen activator compared with front-loaded al-
teplase in acute myocardial infarction: results of the
TIMI 10B trial. Thrombolysis in Myocardial Infarction
(TIMI) 10B investigators. Circulation 1998;98:2805-
14.

Van de Werf F, Cannon P, Luyten A, Houbracken
K, McCabe CH, Berioli S, et al. Safety assessment
of single-bolus administration of TNK' tissue-plas-
minogen activator in acute myocardial infarction:
the ASSENT-1
1999;137:786-91.
Van de Werf F, Adgey J, Ardissino D, Armstrong
PW, Aylward P, Barbash G, et al. Single-bolus
tenecteplase compared with front-loaded alteplase

investigators. Am Heart J

in acute myocardial infarction: the ASSENT-2 dou-
ble-blind randomized trial. Lancet 1999;354:716-22.
Newby LK, Rutsch WR, Califf RM, Simoons ML,
Aylward PE, Armstrong PW, et al. Time from symp-
tom onset to treatment and outcomes after throm-
bolytic therapy. GUSTO-1 investigators. J Am Call
Cardiol 1996;27:1646-55.

Boersma E, Maas AC, Deckers JW, Simoons ML.
Early thrombolytic treatment in acute myocardial
infarction: reappraisal of the golden hour. Lancet
1996;348:771-5.

20.

30.

31.

Fox KAA, White HD, Gersh BJ, Opie LH. Antithrom-
botic agents: platelet inhibitors, acute anticoagu-
lants, fibrinolytics, and chronic anticoagulants. In:
Opie LH, Gersh BJ, editors. Drugs for the heart.
Philadelphia: Elsevier Saunders; 2013. p. 332-97.
Rao SV, O’Donoghue ML, Ruel M, Rab T,
Tamis-Holland JE, Alexander JH, et al. 2025 ACC/
AHA/ACEP/NAEMSP/SCAI guideline for the man-
agement of patients with acute coronary syn-
dromes: a report of the American collage of car-
diology/American heart association joint committee
on clinical practice guidelines. Circulation
2025;151:e771-862.

O’'Gara PT, Kushner FG, Ascheim DD, Casey DE,
Chung MK, de Lemos JA, et al. 2013 ACCF/AHA
guideline for the management of ST-elevation
myocardial infarction. A report of the American
college of cardiology foundation/American heart
association task force on practice guidelines. Cir-
culation 2013;127:e362-425.




