Accepted Manuscript

Ticagrelor versus Clopidogrel After Fibrinolytic Therapy in
Patients With ST-Elevation Myocardial Infarction: Rationale and AHJ
Design of the TicagRElor in pAtients with ST elevation

myocardial infarction treated with Thrombolysis (TREAT) trial

Otavio Berwanger, Jose C. Nicolau, Antonio C. Carvalho, Lixin
Jiang, Shaun Goodman, Stephen Nicholls, Alexander
Parkhomenko, Oleg Averkov, Carlos Tajer, German Malaga, Jose T
F. Kerr Saraiva, Francisco Fonseca, Helio P. Guimaraes, Pedro -
G.M. de Barros e Silva, Lucas P. Damiani, Denise M. Paisani,
Camila M.R. Lasagno, Carolina T. Candido, Nanci Valeis, Diogo
D.F. Moia, Leopoldo S. Piegas, Christopher B. Granger, Harvey
White, Renato D. Lopes

PII: S0002-8703(18)30072-3
DOI: doi:10.1016/j.ahj.2018.02.017
Reference: YMHJ 5639

To appear in:

Received date: 26 January 2018
Accepted date: 27 February 2018

Please cite this article as: Otavio Berwanger, Jose C. Nicolau, Antonio C. Carvalho, Lixin
Jiang, Shaun Goodman, Stephen Nicholls, Alexander Parkhomenko, Oleg Averkov, Carlos
Tajer, German Malaga, Jose F. Kerr Saraiva, Francisco Fonseca, Helio P. Guimaraes,
Pedro G.M. de Barros ¢ Silva, Lucas P. Damiani, Denise M. Paisani, Camila M.R.
Lasagno, Carolina T. Candido, Nanci Valeis, Diogo D.F. Moia, Leopoldo S. Piegas,
Christopher B. Granger, Harvey White, Renato D. Lopes , Ticagrelor versus Clopidogrel
After Fibrinolytic Therapy in Patients With ST-Elevation Myocardial Infarction: Rationale
and Design of the TicagRElor in pAtients with ST elevation myocardial infarction treated
with Thrombolysis (TREAT) trial. The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Ymhj(2018), doi:10.1016/
j.ahj.2018.02.017

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may


https://doi.org/10.1016/j.ahj.2018.02.017
https://doi.org/10.1016/j.ahj.2018.02.017
https://doi.org/10.1016/j.ahj.2018.02.017

be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.



Ticagrelor versus Clopidogrel After Fibrinolytic Therapy in Patients With ST-
Elevation Myocardial Infarction: Rationale and Design of the TicagRElor in pAtients
with ST elevation myocardial infarction treated with Thrombolysis (TREAT) trial

Short title: TREAT Trial: Rationale and Design

Authors: Otavio Berwanger, Jose C. Nicolau, Antonio C. Carvalho, Lixin Jiang,
Shaun Goodman, Stephen Nicholls, Alexander Parkhomenko, Oleg Averkov, Carlos
Tajer, German Malaga, Jose F. Kerr Saraiva, Francisco Fonseca, Helio P. Guimaraes,

Pedro G. M. de Barros e Silva, Lucas P. Damiani, Denise M. Paisani, Camila M. R.
Lasagno, Carolina T. Candido, Nanci Valeis, Diogo D. F. Moia, Leopoldo S. Piegas,
Christopher B. Granger, Harvey White, Renato D. Lopes.

Corresponding author:

Dr. Otavio Berwanger

Research Institute - Heart Hospital (HCor)

Rua Abilio Soares 250, 12th floor,

CEP: 04005-000 - S&o Paulo — SP, Brazil

Phone: +55 11-3886-4696; FAX: 55 11 3886-4695

oberwanger@hcor.com.br



Abstract

BACKGROUND: The safety and efficacy of ticagrelor in patients with ST-elevation
myocardial infarction (STEMI) treated with fibrinolytic therapy remain uncertain.

OBJECTIVES: The primary objective of the TicagRElor in pAtients with ST elevation
myocardial infarction treated with Thrombolysis (TREAT) trial is to evaluate the short-
term safety of ticagrelor when compared with clopidogrel in STEMI patients treated with
fibrinolytic therapy. Key secondary objectives are to assess the safety and efficacy of
ticagrelor compared with clopidogrel at 12-months.

DESIGN: The TREAT trial is a multicenter, randomized, phase Ill, Prospective
randomized open blinded end-point (PROBE) study that enrolled 3,799 patients in 152
sites from 10 countries. Following administration of fibrinolytic therapy patients were
randomized to a loading dose of ticagrelor 180 mg or clopidogrel 300 mg followed by a
maintenance dose of ticagrelor 90 mg twice daily or clopidogrel 75 mg/day for 12-
months. The primary outcome is the rate of TIMI major bleeding at 30-days and will be
assessed for non-inferiority using an intention-to-treat analysis. Co-treatments include
aspirin and anticoagulants. Other evidence based therapies are also recommended.
Secondary efficacy outcome include a composite of death from vascular causes,
myocardial infarction, stroke, severe recurrent ischemia, transient ischemic attack or
other arterial thrombotic event. All-cause mortality as well as individual components of
the combined efficacy endpoint will also be ascertained.

SUMMARY: TREAT is an international randomized controlled trial comparing
ticagrelor with clopidogrel in STEMI patients treated with fibrinolytic therapy. The

results of this trial will inform clinical practice and international guidelines.
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INTRODUCTION

Although current guidelines for patients with acute ST-segment elevation
myocardial infarction (STEMI) recommend timely primary percutaneous coronary
intervention (PCI) as the preferred reperfusion strategy, however, this emergency therapy
is often not available.** Thus, a large proportion of patients with STEMI receive
fibrinolytic therapy as the initial reperfusion strategy’™. In addition, dual antiplatelet
therapy (DAPT) traditionally consisting of aspirin plus clopidogrel has been established
as the standard treatment in pharmacological reperfusion therapy™?.

Currently, in STEMI patients managed with fibrinolytic therapy, clopidogrel
represents the only P2Y12 receptor inhibitor recommended in the acute phase by
guidelines’?. The preferred recommendation of clopidogrel for this patient population is
based on 2 large-scale randomized trials.>® The ClOpidogrel and Metoprolol in
Myocardial Infarction Trial (COMMIT)® randomized 45,852 patients with acute Ml
(87% had STEMI) within 24 hours of evolution and not treated with primary PCI (54%
received fibrinolysis) to receive clopidogrel 75 mg daily or matching placebo in addition
to aspirin 162 mg daily. This trial® showed that clopidogrel produced a significant 9%
(95% CI 3-14) proportional reduction in death, reinfarction, or stroke (9.2% clopidogrel
vs 10.1% placebo; p=0.002). The trial also showed that the clopidogrel group had a
significant reduction in total mortality (7-5% vs 8-1%; p=0.03). Similarly, the
Clopidogrel as Adjunctive Reperfusion Therapy (CLARITY)® randomized 3,491 patients
with STEMI (age up to 75 years) treated with fibrinolytic therapy to receive clopidogrel
(300-mg loading dose, followed by 75 mg once daily) or placebo. This study
demonstrated a 6.7% absolute and a 36% relative reduction in major cardiovascular
events with clopidogrel (p<0.001). Both studies (COMMIT and CLARITY) also showed
similar rates of major bleeding and intracranial hemorrhage between treatment groups up
to 30-days. However, despite its safety and efficacy, clopidogrel has a relatively slow
onset of effect since it is a prodrug that requires 2-step metabolism for conversion to its
active metabolite.”® The steady-state platelet inhibition is achieved in some patients 4
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l.

hours after a loading dose of clopidogre Moreover, genetic variability in enzyme

function is known to cause the medication to be less effective in individuals who cannot



convert the drug to its active form”®.
Rationale to Test Ticagrelor after administration of Fibrinolytic therapy

Ticagrelor is a direct and reversible inhibitor of the platelet P2Y12 receptor and
therefore does not require metabolic activation”®. Also, unlike thienopyridines, ticagrelor
binds reversibly to the P2Y12 receptor” 8. The distinctive characteristics of ticagrelor
have been shown to result in significantly faster onset and offset of antiplatelet activity
compared with clopidogrel in subjects with acute and chronic coronary disease®°.
Reducing the delay in platelet inhibition is a potential advantage that may be more
relevant in patients at higher risk of mortality and recurrent events such as those with
STEMI. Ticagrelor was evaluated in the Platelet Inhibition and Patient Outcomes
(PLATO) study, a phase Il multicenter randomized, double-blind, parallel-group, event-
driven, international trial of 18,624 patients hospitalized because of acute coronary
syndrome (ACS)°. Patients were randomized to receive ticagrelor or clopidogrel in a 1:1
ratio within 24 hours of onset of the most recent cardiac ischemic symptoms and before
any planned or urgent PCI. PLATO trial showed that ticagrelor (180 mg loading dose
followed by 90 mg twice daily [BID]) was superior to clopidogrel (300-600 mg loading
dose followed by 75 mg daily) in 18,624 patients with acute coronary syndrome.
Compared with clopidogrel, ticagrelor significantly reduced the rate of the primary
composite end point (death from vascular causes, Ml, or stroke) at 12-months (9.8% with
ticagrelor vs 11.7% with clopidogrel; P < .001), and in the short term (days 1-30) (4.8%
vs 5.4%, respectively; P = .045). In a subgroup of 7,544 patients with STEMI or left

1!, atrend for a reduction in the 12-month

bundle-branch block with planned primary PC
primary end point (cardiovascular death, MI, or stroke) was observed with ticagrelor,
consistent with the overall trial results. Compared with clopidogrel, ticagrelor achieved
significant reductions in the secondary end points of Ml alone (P = .03) and definite stent
thrombosis (P = .03) and a trend for a reduction in total mortality (P = .05). Moreover the
ticagrelor and clopidogrel groups did not differ significantly with regard to the rates of

major bleeding as defined in the trial (11.6% and 11.2%, respectively; P = 0.43).

Despite the benefits observed in the PLATO trial, patients who received



fibrinolytic therapy during the previous 24 hours were excluded and no large-scale
international trial evaluating the safety and efficacy of ticagrelor in this population has
been completed to date. One of the main concerns regarding the use of ticagrelor in this
scenario is related to the risk of major bleeding, especially intracranial or fatal bleeding.

In summary: (1) fibrinolytic therapy still plays a significant role in the treatment
of STEMI; (2) studies in STEMI patients treated with fibrinolytic therapy have
demonstrated the benefit of clopidogrel vs. placebo; (3) the superiority of ticagrelor vs.
clopidogrel excluded patients who received fibrinolysis within 24 hours of
randomization; and, (4) the more potent ticagrelor also leads to increased non-CABG
related bleeding vs. clopidogrel.Thus, the uncertainly around the safety of ticagrelor in
fibrinolytic-treated patients with STEMI relative to clopidogrel was the main rationale for
the design of the TicagRElor in pAtients with ST elevation myocardial infarction treated

with pharmacological Thrombolysis (TREAT) trial.
METHODS
Study Design

The TREAT trial is an academically-led, investigator-initiated, phase Il
international, multicenter, randomized, open-label, blinded-endpoint assessment
(PROBE) study of 3,799 patients hospitalized due to a STEMI and treated with
fibrinolytic therapy. The TREAT trial has involved 152 sites that included patients in 10
countries (Australia, Argentina, Brazil, Canada, China, Colombia, Russia, New Zealand,
Peru, and Ukraine). Recruitment was competitive with no maximum limit for patients

from each center.
Primary objective

To determine in patients with STEMI treated with fibrinolytic therapy whether the
use of ticagrelor is non-inferior in terms of safety compared to clopidogrel. The primary

outcome is the rate of major bleeding according to the TIMI definition*? at 30-days.

Secondary objectives



To compare the effect of ticagrelor vs clopidogrel on rates of major or minor
bleeding according to the PLATO® and BARC definitions™?, and clinically relevant non-
major bleeding or minor bleeding according to the TIMI definition*? at 30-days and at 12-
months. Also, key secondary efficacy outcomes included the composite endpoint of death
from vascular causes, myocardial infarction, stroke, recurrent ischemia, transient

ischemic attack, or other arterial thrombotic events at 30-days and at 12-months.
Eligibility

Male and female patients aged >18 years and <75 years with STEMI in the 24
hours before randomization and who were treated with fibrinolytic therapy were eligible
for this trial. Patients already under use of clopidogrel were not excluded from the trial.
Contra-indication of study drugs (clopidogrel or ticagrelor) and/or to fibrinolytic therapy
were the main exclusion criteria. All the inclusion and exclusion criteria are shown in
Tables I and 11.

Randomization and Allocation Concealment

Patients were randomized to receive ticagrelor or clopidogrel in a 1:1 ratio in
permuted blocks of four, stratified according to site using a central concealed

randomization system (e-ClinicalTrials OS, Merge Healthcare, IBM).
Trial Interventions

Patients received a loading dose of 180 mg (two 90 mg tablets) of ticagrelor or a
300 mg loading dose of clopidogrel according to randomization. The clopidogrel dose
was chosen based on current evidence-based guideline recommendations for STEMI
patients treated with fibrinolytic therapy™ ® while ticagrelor was used according to the
current dose recommended in STEMI patients treated with primary PCI" 2. Patients
pretreated with clopidogrel before randomization were still eligible and, if randomized to
ticagrelor, the trial loading dose was recommended, and, if randomized to clopidogrel,
could receive an additional 300 mg of clopidogrel, at the discretion of the investigator
and in accordance to local guidelines if undergoing PCI. The randomized maintenance

therapy for ticagrelor was 90 mg twice daily and for clopidogrel was 75 mg once daily.



Early discontinuation will be documented and reported with the trial results.

Concomitant Therapies

Since TREAT is a pragmatic study, the types of fibrinolytic agents are used
according to the local practice following international guidelines™. Details around

different types of fibrinolytic therapies will be reported in the publication of the results.

All patients were to receive acetylsalicylic acid (ASA) 75 to 100 mg daily unless
intolerant. For patients not previously receiving ASA, a loading dose of 162 to 325 mg
was recommended. Oral anticoagulant drugs were exclusion criteria but if required after
randomization, continuation of study drug was determined by the investigator. All other
evidence-based therapies recommended by guidelines and not contra-indicated (e.g. high-
intensity statin, beta-blockers, ACE inhibitors, etc) were to be used in all patients during

index hospitalization and also during follow-up® 2.

Study treatment compliance was assessed by the return of all unused
investigational products and empty packages at each visit. Patients who took study

medication for >80% of days between each visit were regarded as compliant.
Procedures

Initial background assessments include demographics, cardiovascular risk factors,
relevant medical and surgical histories, clinical characteristics, and laboratory data
included in risk scores for ACS. Study visits assessing endpoints were planned to occur at
discharge or 7th day, 30-days, 6 months and 12-months after the index event. The trial
flowchart is presented in Figure 1 and the detailed information collected in each study

visit is provided in the supplementary appendix.
Clinical Outcomes

An independent blinded central adjudication committee adjudicated all suspected

primary and key secondary outcomes.



The bleeding events were classified according to TIMI*2, BARC* and PLATO
definitions® **. The detailed definitions of the bleeding outcomes are described in the
supplementary appendix. Additional safety variables including dyspnea, arrhythmia and
other laboratory safety results were collected on the CRF and reported as non-adjudicated

secondary safety endpoints (assessed also at 30-days and 12-months).

Key secondary efficacy endpoints included the composite endpoint of death from
vascular causes, myocardial infarction, stroke, recurrent ischemia, transient ischemic
attack, or other arterial thrombotic events at 30-days and at 12-months and also a
composite endpoint of death from vascular causes, myocardial infarction, or stroke also
30-days and at 12-months. We will also evaluate individual components of the composite
efficacy endpoints and all-cause mortality at 30-days and at 12-months. The detailed
definitions of the efficacy outcomes are described in the supplementary appendix.

Sample size calculation

The event rate of the primary outcome was initially estimated based on the results

from previous trials with ticagrelor in STEMI patients®**

and also according to the
characteristics of the study. In the first version of the protocol the event rate was expected
to be 6% with a non-inferiority margin of 2.5%. Considering a one-tailed alpha of 2.5%
with 80% statistical power, these assumptions led to a total sample size of 3794 patients.
During the enrollment period and according to data management standards it was found
that the aggregated adjudicated event rate for TIMI major bleeding at 30-days was close
to 1%. Similar rates were seen in the Administration of Ticagrelor in the Cath Lab or in
the Ambulance for New ST Elevation Myocardial Infarction to Open the Coronary Artery
(ATLANTIC) Trial*®, where TIMI major bleeding occurred at 30-days in 1.3% in both

pre hospital and in hospital ticagrelor groups.

Despite the lower than expected event rate for the primary endpoint, the original
sample of 3794 patients was maintained as the final target trial population. Thus, this
sample size will provide 90% statistical power, considering a non-inferiority margin of

1.0% (absolute margin), a one-sided alpha of 2.5%, and assuming a 1:1 allocation ratio. *



All decisions were made by the trial leadership, who were blinded to the study treatment

assignments until the database lock.

In addition, and as stated in the first version of the protocol, this sample size will
also enable us to test the superiority of ticagrelor as compared to clopidogrel for the key
secondary efficacy outcome (death from vascular causes, myocardial infarction, stroke,
recurrent ischemia, TIA, or other arterial thrombotic event) at 12-months. For this
outcome, considering a control group event rate of 16% for the key secondary efficacy

endpoint at 12-months (based on previous trials)®*"*

, and a two-tailed alpha of 5%, a
sample size of 1897 patients per group will provide over 90% statistical power to detect a

relative risk reduction (RRR) of 25% and 80% statistical power to detect a RRR of 20%.
Statistical Analysis

In order to maintain the benefits of randomization, the primary analysis will
follow the intention-to-treat principle. The primary non-inferiority endpoint test for
bleeding in 30-days will be performed by comparing proportions considering 1.0% non-
inferiority margin. The other bleeding evaluations (secondary events) will only be
presented with 95% confidence intervals for the estimated relative and absolute risks.

Secondary efficacy endpoints will be assessed using a log-rank test for Cox
proportional hazards model considering null equivalence hypothesis to evaluate the
efficacy of the outcomes in a combined form (at least one of the events) and in isolation:
death from vascular causes, myocardial infarction, stroke, severe recurrent ischemia,

recurrent ischemia, TIA, or other thrombotic arterial events within 12-months.

The results will be presented with the respective confidence intervals for the
measure of estimated effect (hazard ratio). In addition, Kaplan-Meier curves will be
presented for efficacy outcomes up to 30-days and 12-months.

As a sensitivity analysis, we will perform analysis according to protocol and "as-

treated" analyzes, adjusting Cox proportional hazards models according to the groups.

Subgroup analyzes for the outcomes will be evaluated by adjustments of



regression models considering interaction of the variable in question with the group.
Multivariable adjustments will be made for sex, age, diabetes mellitus, time from index
event to randomization, Killip class, concomitant anticoagulant treatment, use and timing

of aspirin and clopidogrel pre-randomization.

All analyzes will be performed using the R software in its most current version.'’
ORGANIZATIONAL STRUCTURE
Funding and Trial Oversight

This is an investigator-initiated study with financial support from AstraZeneca
(MédlIndal, Sweden). The funding source had no role in the study design, conduct, analysis,
interpretation of data, or decision to publish the results. The Steering Committee designed
the TREAT trial independently and, together with an Operations Committee located at
the Research Institute - Heart Hospital (HCor) from Sao Paulo-SP, Brazil, oversees the
medical, scientific, and operational conduct of the study. The Research Institute - HCor
coordinates data management where information from the electronic clinical report form
and the clinical event committee is entered into separate databases. Source data
verification, validation, and consistency checks are performed also by Research Institute
HCor. After data lock, the database will be available for analysis also by the statisticians
at the Research Institute HCor. The Steering Committee members are responsible for the

reporting of the results and the drafting and editing of this and forthcoming manuscripts.

An independent and external Data Monitoring Committee (DMC) monitors safety
data on an ongoing basis and has access to unblinded data. An independent central
adjudication committee adjudicates all potential primary and secondary end points in

blinded fashion to the study drug.

The authors are solely responsible for the design and conduct of this study, all

study analyses and drafting and editing of the paper.
Ethical Aspects

The study adheres fully to the ethical principles of the Declaration of Helsinki, to
9



specifications of the International Conference of Harmonization, and to Good Clinical
Practice. The study protocol was approved by an Independent Ethics Committee or
Institutional Review Board at each site. The protocol required each subject's informed
consent before initiating any study procedure.

DISCUSSION

The use of aspirin plus a P2Y12 inhibitor is routinely recommended for STEMI
patients. Currently, clopidogrel is the only P2Y12 inhibitor recommended by evidence-
based guidelines for patients managed with fibrinolytic therapy®?. This recommendation
reflects the lack of robust evidence regarding the safety of more potent oral antiplatelets

(e.g. ticagrelor) in this scenario®.

The TREAT trial was designed to test the safety of a strategy of DAPT using
ticagrelor in comparison to clopidogrel on a background of aspirin among patients with
STEMI that received fibrinolytic therapy. The primary objective of TREAT trial is to
determine whether ticagrelor is non-inferior in terms of safety when compared to
clopidogrel in this scenario. The non-inferiority margin used in TREAT trial is in
accordance with assumptions used in other trials of antithrombotic therapy in ACS

patients*-!% 18

and was chosen also in accordance with expert opinion (query opinion of
the Steering Committee). Nevertheless, this non-inferiority margin is 1% should be taken
into consideration when interpreting the study results, especially if the differences

between groups is close to the non-inferiority margin.

Considering that this study was designed to evaluate primarily the safety of the
intervention, groups with higher risk of major bleeding were not included (as patients
aged above 75 years old). This approach was used also in the CLARITY trial® that
evaluated the use of clopidogrel versus placebo in a similar clinical setting. Importantly,
similar to PLATO trial, TREAT will include also patients not naive to P2Y12 inhibitor.
This aspect should be carefully assessed at the time of the publication of the results since
differences between groups that started with the loading dose of ticagrelor or patients
who switched from clopidogrel to ticagrelor may impact the applicability of the results in

clinical practice.

10



The time-frame of 30-days for the primary safety outcome was chosen, since this
is the most vulnerable period for bleeding events related to fibrinolytic therapy. This
length of follow-up is also consistent with previous trials in STEMI patients managed
with fibrinolytic therapy such as CLARITY and COMMIT.>® On the other hand, these
trials were conducted more than a decade ago, and more recent trials of DAPT in ACS
patients have followed patients up to 12-months®'®. In addition, current guidelines also
recommend 12-months of DAPT as Class | for STEMI patients treated with fibrinolytic
therapy™%. Thus, in our study, we decided to treat patients with DAPT up to 12-months
but we have kept the primary safety outcome at 30-days since the risk of bleeding related
to fibrinolytic therapy is higher in the first days. However, even if the result of the
primary outcome TREAT trial shows that the intervention is safe, we believe that the
information about efficacy is warranted to allow a more robust recommendation of
ticagrelor in this clinical setting. The 12-month outcome data will provide more statistical
power for efficacy analysis and will be published as a secondary analysis of the trial. The
12-month data will also allow a potential indirect comparison of the findings of the
TREAT and PLATO studies. A meta-analysis combining data from TREAT and from the
PLATO STEMI subgroup analysis**is being also planned. Due to the increased statistical
power, this meta-analysis can potentially provide additional relevant information on the

efficacy and safety of ticagrelor in a broader spectrum of STEMI patients.
Conclusion

TREAT is an international randomized trial testing the short-term safety of
ticagrelor compared with clopidogrel in STEMI patients who are treated with fibrinolytic

therapy. The results of this study will inform clinical practice and international guidelines.
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Siyuan Kong, Runjia Zheng, Jia Li, Wenjuan Wang, Xiaogian Shan, Kaigi Shang; New
Zealand — Caroline Alsweiler (Project Manager), Darshana Karelia; Peru (Universidad
Peruana Cayetano Heredia) — Elsa Rosa Neira Sanchez (Project Manager); Russia
(ALMEDIS) — Alexandra Kovelenova (Project Manager), Elena Kobazeva, Olga
Karnishina; Ukraine — Lyudmyla Parkhomenko (Project Manager).
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All Principal Investigators and Participating Centers by country:

Argentina:

Nadia Busassi, Hospital Interzonal General de Agudos Dr, José Penna; Pablo
Maximiliano Pollono, ldytac- Hospital Espafiol de La Plata; Maximiliano de Abreu,
Hosp. Del Cruce Nestor Kirschner; Adrian Demetrio Hrabar, Sanatorio Modelo de
Quilmes; Gustavo Adolfo Paterlini, Hospital Zenén Santillan; Daniel Hugo Avayd,
Hospital Alvares.

Australia:

Stephen Nicholls, Royal Adelaide Hospital; Derek Chew, Flinders Medical Centre;
Gregory Starmer, Cairns Hospital; Ryan Scharle, Townsville Hospital; Alan Soward,
Mildura Base Hospital; James Shaw, The Alfred Hospital; Nicholas Collins, John Hunter
Hospital; Astin Lee, Wollongong Hospital; Alan Whelan, Fiona Stanley Hospital; John
French, Liverpool Hospital.

Brazil:

Ricardo Bergo, Hospital Pronto Socorro e Maternidade Santa Lucia; Fabio De Luca,
Hospital Geral do Grajad; Bruno Ramos, Hospital Universitario Sdo José; Antdnio C.
Carvalho, Universidade Federal de Sdo Paulo; Jodo Batista Moraes Janior, Hospital
Agamenon Magalhdes; Estevdo Lanna Figueiredo, Hospital Lifecenter; Luisa Brant,
Hospital das Clinicas — UFMG; Karina Margareth Kuniyoshi, Hospital Municipal de
Emergéncias Albert Sabin; José F. K. Saraiva, Hospital e Maternidade Celso Pierro;
Daniel Ramos, Santa Casa de Montes Claros; Andrei Sposito, Hospital de Clinicas da
Universidade Estadual de Campinas — UNICAMP; Wilson de Oliveira Filho, Hospital e
Pronto Socorro 28 de Agosto; Thiago Macedo, Hospital TotalCor; José Carlos Quinaglia
e Silva, Hospital de Base do Distrito Federal; Rodrigo Esper, PreventSenior; Ricardo
Wang, Santa Casa de BH; Carlos Eduardo Lima, Cardiolima; Alexandre Quadros, Centro
de Pesquisa Clinica da FUC — ICFUC; Rogério Tumelero, Hospital Sdo Vicente de
Paulo; Ménica Buchalla, Santa Casa de Sao José do Rio Preto; Ricardo D’Oliveira,
Hospital e Clinica Sdo Roque; Vinicius Vitro, Hospital Municipal do Campo Limpo;
Ana Karolina Barreto, Hospital do Mandaqui; Frederico Augusto de Silva e Lima,
Hospital de Messejana; Luciano de Moura Santos, Instituto de Cardiologia — DF.

Canada:

Neil Brass, Royal Alexandra Hospital; Robert Welsh, Univerity of Alberta Hospital;
Basem Elbarouni, St. Boniface General Hospital; Imad Nadra, Victoria Heart Institute
Foundation, Victoria; Jean Pierre Dery, Inst. Uni. de Cardiologie et Pneumologie de
Quebec; Sohrab Lutchmedial, New Brunswick Heart Centre Research Initiative; Tony
Lee, Queen Elizabeth Il Health Sciences Centre; Warren Ball, Peterborough Regional
Health Centre; Warren Cantor, Southlake Regional Health Centre; Mark Henderson,
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Thunder Bay Regional Health Sciences Centre; Jaffer Syed, St. Mary’s General Hospital;
Mark Kotowycz, Windsor Regional Hospital; Shahar Lavi, University Hospital / London
Health Sciences Centre; Michel Le May, University of Ottawa Heart Institute; Benoit
Daneault, Centre Hospitalier Universitaire de Sherbrooke; Ricardo Costa, Centre Intégré
Universitaire de santé et de services sociaux de la Mauricie-et-du-Centre-du-Québec;
Payam Dehghani, Regina General Hospital - Prairie Vascular Research Network (PVRN)
- SETFAST Coordinating Centre (SCC).

China:

Xuemei Peng, The First Hospital of Fangshan District; Xia Wang, Zhangye People’s
Hospital; Tianmin Du, Gongyi People's Hospital, Yuwang Yang, Dancheng County
People's Hospital; Wanke Li, Lingbao First People's Hospital; Zhou Jia, Qi County
People's Hospital; Guorui Hou, Changyuan County People's Hospital; Changming Tian,
Yongcheng People's Hospital; Hengliang Wang, Puyang Zhongyuan Oil field General
Hospital; Qian Wang, Shanggiu Changzheng People's Hospital; Hongxu Geng Dengfeng
People's Hospital; Ye Gu, Affiliated PuAi Hospital of Tongji Medical College; Xiping
Xu, The First People's Hospital of YueYang; Wei Liu, Dongfeng County Hospital; Feng
Wang, Feng Country People’s Hospital; Guoquan Xiu, Benxi Jinshan Hospital; Huixin
Li, Chaoyang Second People’s Hospital; Aili Huang, The Third People’s Hospital of
LiaoYang; Hang Che, Shenyang Sujiatun District Central Hospital; Yinjun Li, Shenyang
the Fourth Hospital of People; Zhi Dong, Fushun Mining Bureau General Hospital; Bo
Jiang, Xinmin People's Hospital; Yongdong Li, Third affiliated hospital of Inner
Mongolia medical university; Zhonghua Cui, Hulunbuir People's Hospital; Xu Jiang,
Laixi People's Hospital; Yun Zhang, The Second Hospital of Liaocheng; Lijun Meng,
Binzhou City Center Hospital; Yuanming Yi, Wuchuan People's Hospital; Qingfei Lin,
Wuyishan Municipal Hospital, Fuxian Zhao, Jiang Hua Yao Autonomous County
People's Hospital; Gaofeng Guo, Anhui Province Mengcheng County, People's Hospital;
Bo Chen, Qinghai Cardiovascular Hospital; Chengning Shen, Ruyang People's Hospital,
Xiaowen Ma, Qinyang People's Hospital; Shiguo Hao, Alxa League Central Hospital;
Jinlan Xu, Urad Front Banner People's Hospital; Zhaohai Zhou, Wuhai People’s Hospital;
Zhenhai Zhao, Jingxing Country Hospital; Keyong Shang, Laoting Hospital; Wentang
Niu, Heze Municipal Hospital; Xiang Jin, Anshan Changda Hospital; Fanju Meng,
Dunhua Hospital; Lijun Yu, Hunchun People’s Hospital; Huiyu Wang, Sanmenxia
Central Hospital; Xiaoli Ji, Wen Country People’s Hospital; Tingchun Chen, Huaiyang
Country People’s Hospital; Zhiqiang Wang, Houma People’s Hospital.

Colombia:
Gregorio Sanchez Vallejo, Foundation Cardiomet Cequin; Fernando Manzur Jattin,
Centro de Diagnostico.
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New Zealand:

Barry Kneale, Tauranga Hospital; Miles Williams, Hawkes Bay Hospital; lan Ternouth,
Taranaki Hospital; Nicholas Fisher, Nelson Hospital; Vijaya Pera, Thames Hospital;
Peace Tamuno, Rotoura Hospital; Samraj Nandra, Whangarei Base Hospital.

Peru:

Aida Rotta Rotta, Hospital Cayetano Heredia; Ciro Davia Diaz, Hospital Regional de
Lambayeque; Fanny Ottiniano, Clinica Internacional; Edith Chavez, Clinica San Pablo;
Yudy Roldan Concha, Hospital Hipolito Unanue.

Russia:

Alexej I. Duda, Regional State Budget Healthcare Institution Altai Regional Cardiology
Dispensary; Elena V. Kulibaba, State Budget Healthcare Institution Vladimir region City
Hospital #4; Jurij B. Karpov, Budget Healthcare Institution Voronezh region City
Clinical Emergency Care Hospital #1; Elena Y. Ovcharenko, State Healthcare Institution
Irkutsk regional clinical hospital; Oleg V. Solovev, Kirov Regional State Budget
Healthcare Institution Kirov City clinical hospital #1; Lyudmila G. Ermoshkina, State
Budget Healthcare Institution Leningrad region Gatchina Clinical Inter-district Hospital;
Moisej L. Ginzburg, Municipal Healthcare Institution Lyubertsy regional Hospital #2;
Aleksandr V. Suslikov, Institution of the Russian academy of sciences Hospital of
Pushchino Research Center of RAS; Garri V. Klejn, State Regional Budget Healthcare
Institution Murmansk region Clinical Hospital named after P.A. Bayandin; Konstatin Y.
Nikolaev, State Budget Healthcare Institution Novosibirsk region City Clinical Hospital
#34; Larisa A. Khaisheva, Municipal Budget Healthcare Institution Rostov-on-Don City
Emergency Care Hospital; Sergej B. Aksentev, State Budget Healthcare Institution
Ryazan region Regional Clinical Hospital; Valentin A. Markov, Federal State Budget
Science Institution “Science and Research Institute of Cardiology”; Nadezhda I.
Sokolova, State Budget Healthcare Institution “Chelyabinsk regional clinical hospital
#3”; Oleg A. Khrustalev, State Budget Healthcare Institution of Yaroslavl region
“Regional clinical hospital”; Kirill A. Linyov, Regional State Budget Healthcare
Institution Krasnoyarsk Regional Clinical Hospital; Vikto A. Milyagin, State Budget
Educational Institution of Higher Professional Education “Smolensk State Medical
University” Ministry of Healthcare of Russian Federation, clinical facility is State Budget
Healthcare Institution “Smolensk regional clinical hospital”; Sergey L. Konstantinov,
State Healthcare Institution “Belgorod regional clinical hospital named after Prelate
loasaf, Belgorod; Tatiana A. Gomova, State Healthcare Institution of Tula Region “Tula
regional clinical hospital;VIadimir V. Bobkov, Tver Regional Clinical Hospital.

Ukraine:
Oleksandr Karpenko, Kyiv City Clinical Hospital #1, Department of Emergency
Cardiology; Leonid Rudenko, Kyiv Emergency Care Hospital, Infarction Department;
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Svitlana Zhurba, Cherkasy Regional Cardiology Center, Department of Acute Heart
Failure and Arrythmia; Mykola Kopytsya, SI «National Institute of Therapy named after
L.T. Malaya NAMS of Ukraine», Department of Acute Myocardial Infarction; Vira
Tseluyko, Municipal Healthcare Institution “Kharkiv City Clinical Hospital #8”,
Cardiology Department for MI patients N1, Kharkiv Medical Academy of Postgraduate
Education; Yaroslav Malynovsky, MI “Regional Medical Center of Cardiovascular
Diseases” of Zaporizhzhia Regional Council, Intensive Care Unit; Borys Goloborodko,
MI «City Clinical Hospital N3 named after prof. K.J. Alejnikovoi», department of
intensive cardiology care unit; Igor Kovalskyy, City Clinical Hospital # 1; Larysa
Vereshchuk, MI «Rivne Regional Clinical Hospital»; Igor Vacaliuk, lvano-Frankivsk
Regional Clinical Cardiological Dispensary, Department of Anestesiology and Intensive
Care, Sl«lvano-Frankivsk National Medical University», Chair of Internal Medicine No2
and nurcering; Igor Prudkyy, Kiev Oleksandrivsk Clinical Hospital, department of
Cardiology Reanimation, National Medical University named after O.O. Bogomolets,
Chair of Internal Medicine Ne2; Anatoliy Zavgorodniy, Clinical Hospital N1, cardiology
department for Ml patients; .Igor Martsovenko, Municipal Institution of Sumy Regional
Council « Sumy regional cardiology dispensary”, Intensive Care Unit.
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Table 1. Inclusion criteria for TREAT Trial

1. Male and female patients aged > 18 years and < 75 years with ST segment
elevation myocardial infarction (STEMI) with onset during the previous 24

hours, treated with fibrinolytic therapy

*For the purpose of the TREAT trial, the definition of STEMI includes: ST segment
elevation at the J point in two contiguous leads in electrocardiogram with cut-points:
> 0.1mV in all leads other than leads VV2-V3, where the following cut points apply:
> 0.2 mV in men_> 40 years; > 0.25 mV in men < 40 years, or >0.15 mV in women

OR a new left bundle-branch block AND at least 1 of the following criteria:

v" Angina-like chest pain or ischemic equivalent chest pain;
v Abnormalities above the reference value for markers of myocardial necrosis
(troponin and/or CK-MB).

2. The patient (or legal representative) must be able to give informed consent in

accordance with ICH GCP guidelines and local legislation and/or regulations.
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Table 2. Exclusion criteria for TREAT Trial

1. Any contraindication against the use of clopidogrel or ticagrelor (i.e.

hypersensitivity, moderate or severe liver disease, active bleeding or recent bleeding

history, history of intracranial hemorrhage);

2. Need for oral anticoagulation therapy or aspirin doses per day more than

100mg/day.

3. Concomitant oral or IV therapy with strong CYP3A inhibitors (ketoconazole,

itraconazole, voriconazole, telithromycin, clarithromycin, nefazodone, ritonavir,

saquinavir, nelfinavir, indinavir, atazanavir, grapefruit juice N1 L/d), CYP3A

substrates with narrow therapeutic indices (cyclosporine, quinidine), or strong

CYP3Ainducers (rifampin/rifampicin, phenytoin, carbamazepine)

4. Increased risk of bradycardia events

5. Dialysis required

6. Known clinically important thrombocytopenia

7. Known clinically important anemia

8. Any other condition that may put the patient at risk or influence study results in

the investigators' opinion (eg, cardiogenic shock, severe hemodynamic instability,

active cancer)

9. Participant in another investigational drug or device study within 30 d

10. Pregnancy or lactation

11. Any condition that increases the risk for noncompliance or being lost to follow-
up

12. Involvement in the planning or conduct of the study

13. Previous enrollment or randomization in this study

14. Contraindications to fibrinolytic therapy including:

o Any prior intracranial hemorrhage

o Known structural cerebral vascular lesion (eg, Arterial Venous
Malformation - AVM)

o Known malignant intracranial neoplasm (primary or metastatic)

o Ischemic stroke within 3 months
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o Suspected aortic dissection
o Active bleeding or bleeding diathesis (excluding menses)
o Significant closed head trauma or facial trauma within 3 months

*Qbservation: In case of relative contraindications to fibrinolytic therapy, it is
reasonable to consider including the patient in TREAT protocol if the investigator
decides for fibrinolytic therapy. The relative contraindications are:

- Prior coronary-artery bypass grafting

- Patients with ST depression except when a true posterior (inferobasal) M1 is suspected
or when associated with ST elevation in lead aVR

- History of chronic, severe, poorly controlled hypertension

- Severe uncontrolled hypertension on presentation (SBP >180 mm Hg or DBP >110
mm Hg)

- History of prior ischemic stroke <3 months, dementia, or known intracranial pathology
not covered in contraindications

- Traumatic or prolonged (>10 minutes) CPR or major surgery (<3 weeks)

- Recent (within 2 to 4 weeks) internal bleeding

- Noncompressible vascular punctures

- For streptokinase/anistreplase: prior exposure (>5 days ago) or prior allergic reaction to
these agents

- Pregnancy

- Active peptic ulcer

- Current use of anticoagulants.
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Patients with ST elevation myocardial infarction treated with thrombolysis

v

Informed consent form

v

Central concealed randomization

l l

Ticagrelor Clopidogrel
180 mg as early as possible after the index 300 mg as early as possible after the
event and not >24 h post event index event and not >24 h post event

l }

Follow-up treatment with acetylsalicylic acid will be recommended for all patients at
hospitalization and continue at discharge

! 1

Follow up visitin 30 days Follow up visit in 30 days
(Primary Outcome) (Primary Outcome)
Follow up visit in 6 months Follow up visit in 6 months
Follow up visitin 12 months Follow up visit in 12 months

Figure 1



