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ABSTRACT

Background. Early outcomes of patients in the PRAGI3 study did not find any significant
differences between two potent R2¥hhibitors.

Objective. The one-year follow-up of the PRAGUESsL8dy focused on (1) a comparison of
efficacy and safety between prasugrel and ticagralal (2) on the risk of major ischemic events
related to an economically motivated post-dischaxgiéch to clopidogrel.

Methods. A total of 1,230 patients with acute mydéd infarction (MI) treated with primary

PCI were randomized to prasugrel or ticagrelor \aithintended treatment duration of 12
months. The combined endpoint was cardiovascukathgd®l, or stroke at one year. Since
patients had to cover the costs of study medicatiter hospital discharge, some patients
decided to switch to clopidogrel.

Results. The endpoint occurred in 6.6% of prasygggénts and in 5.7% of ticagrelor patients;
HR, 1.167; 95% CI, 0.742-1.835; P=0.503. No sigaiiit differences were found in:
cardiovascular death (3.3% vs. 3.0%, P=0.769),3\0% vs. 2.5%, P=0.611), stroke (1.1% vs.
0.7%, P=0.423), all-cause death (4.7% vs. 4.2%,854), definite stent thrombosis (1.1% vs.
1.5%, P=0.535), all bleeding (10.9% vs. 11.1%, Pg9), and TIMI major bleeding (0.9% vs.
0.7%, P=0.754).

The percentage of patients who switched to clopeldgr economic reasons was 34.1%
(N=216) for prasugrel and 44.4% (N=265) for ticagreP=0.003. Patients who were
economically motivated to switched to clopidogratii{compared to patients who continued the
study medications) a lower risk of major cardiowdacevents, however they also had lower
ischemic risk.

Conclusion. Prasugrel and ticagrelor are similaffgctive during the first year after Ml.
Economically motivated early post-discharge swisctoeclopidogrel were not associated with an
increased risk of ischemic events.

Clinicaltrials.gov NCT02808767

CONDENSED ABSTRACT: Prasugrel and ticagrelor amilsirly effective and safe during the
first year after myocardial infarction treated wghmary PCI strategy. Economically motivated
early post-discharge switches to clopidogrel wereassociated with an increased risk of
ischemic events. The findings contribute to arguenfavor of the trend toward
personalization of treatment of patients with AMily individualized approach assesses and
responds to the risk level of ischemia and bleedirigdividual patients.

Keywords: myocardial infarction, primary percutaneous cemyrintervention, outcome,
prasugrel, ticagrelor, switch

Abbreviations

AMI — acute myocardial infarction

pPCI — primary percutaneous coronary intervention

STEMI — myocardial infarction with ST-segment elgéoa

NSTEMI — myocardial infarction without persistent-Segment elevation
HR — Hazard ratio

CI — Confidence Interval



TIMI — Thrombolysis in Myocardial Infarction

BARC - Bleeding Academic Research Consortium

TRITON-TIMI - Therapeutic Outcomes by Optimizingailet Inhibition with Prasugrel—
Thrombolysis in Myocardial Infarction

PLATO — Platelet Inhibition and Patient Outcomes



Introduction

Acute myocardial infarction (AMI) caused by athémambosis is a manifestation of
systemic involvement of the arterial vascular bed the presence of vulnerable atherosclerotic
plagues in coronary arteries (1,2). Platelets areial for the formation of an occlusive thrombus
attached to the rupture and fissure of an unsgablpue in an infarct-related artery. The role of
platelet activation and subsequent aggregatiorbées verified by the substantial impact of anti-
platelet drugs on the prognosis of patients with(848). The benefit of dual anti-platelet therapy
on clinical outcomes is most prominent in the ag@itase of MI. It is also significant during the
initial months after the event and continues taniygortant in the long term (9,10).

Prasugrel and ticagrelor, compared to clopidodyale shown higher efficacy in terms of
reducing major cardiovascular events, relativéneihcreased risk of major bleeding (7,8). The
net clinical benefit (occurrence of major cardiadar events and major bleeding events
unrelated to coronary artery bypass graft surgdry/)12) was the line of reasoning for preferring
one of the new drugs instead of clopidogrel in ciovation with aspirin for invasively managed
AMI (13).

The multicenter PRAGUE-18 study was the first ranthed head-to-head comparison of
prasugrel and ticagrelor, with regard to efficang aafety, in patients with AMI undergoing
primary percutaneous coronary intervention (pP€8tsgy. The early outcomes related to the
hospitalization phase did not support the hypothttsit one of the potent anti-platelet drugs was
more effective or safer than the other in preventaichemic and bleeding events (14).

Globally, patient-reported financial hardship ass@d with medication expenses was
linked to a greater likelihood of medication noriracence (15). Participating sites did not have

any opportunity for study medication reimbursenedter discharge. Therefore, the design of the



present study anticipated that cost sharing osthdy drugs might result in patients switching to
clopidogrel.

The one-year follow-up of the PRAGUE-18 study fealisn (1) a comparison of
efficacy and safety between prasugrel and ticagralal (2) on the risk of major ischemic events
related to an economically motivated post-dischaxgiéch to clopidogrel.

M ethods

The randomized PRAGUE-18 study was an open-labals@ 1V, controlled clinical trial.
Tertiary cardiology centers in the Czech Repubiit\24/7 capability to perform pPCIl were
involved in the study. A complete list of collabting sites and all investigators is provided in
the supplementary appendix. The multicenter ettincsmittee at the University Hospital
Kralovske Vinohrady in Prague, Czech Republic therdinating sité16)), and the ethics
committee of each of the participating sites, appdathe study. The study was an independent
academic project without any support from pharmacalcompanies. Details of the study
design and methods were published previously (hdummary: patients with AMI treated with
a primary PCI strategy were enrolled in the studgiagnosis of AMI was based on clinical
presentation and the presence of ST elevatidim(m) in two related leads at a minimum, or ST
depressionX 2mm) in three leads at a minimum, or a new bubdi@ch block. The term
‘primary PCI strategy’ (an immediate, i.e., wittrhours of hospital admission, coronary
angiography + PCI) was used for both ST-segmentéten Ml (STEMI) and very high-risk
MI without persistent ST-segment elevation (NSTBEMth ongoing ischemia). Patients were
enrolled in the study after they signed an inforroedsent form. Criteria that excluded study
participation were as follows: history of strokerisus bleeding within the previous 6 months,

indication for chronic oral anticoagulation therapgministration of clopidogret 300 mg or of



any other antiplatelet medication before randoropafwith the exception of aspirin and a lower
dose of clopidogrel), patients older than 75 yedrese body weight was also < 60 kg (i.e., the
presence of both parameters simultaneously wag@nsgon criterion), moderate or severe
hepatic dysfunction, concomitant treatment wittrarsy CYP3A4 inhibitor, or known
hypersensitivity to prasugrel or ticagrelor. Thedst protocol was registered under PRAGUE-18
Clinicaltrials.gov NCT02808767.

For a complete list of study committees and the bessithat supervised study conduct
and endpoint adjudication see the SupplementaryeAgig, available with the full text of the
primary paper at circ.ahajournals.org. The dataitnong committee of the coordinating site
monitored the study at all sites at regular intenamd supervised the completeness of the data
gathered and entered.

Patients with AMI treated with pPCI were randomégigned to prasugrel (60 mg initial
dose and a maintenance dose of 10 mg daily, or 8aihg for those older than 75 years of age
or those who weighed less than 60 kg) or to tidag{@80 mg initial dose and a maintenance
dose of 90 mg twice daily). The study enrollmenagdwas terminated prematurely for futility.
The initial drug dose was administered immediadélgr patient randomization, which took
place upon arrival at the hospital (as a rule,atiyan the cathlab). The intended treatment
duration using study medications was twelve momhdose of 100 mg daily was recommended
for concomitant treatment with aspirin. The indicatfor PCI after coronary angiography and
the decision to administer any adjunctive medicatmosupport of PCI were left to the discretion
of the threating physicians.

Patients in the study were followed for twelve nimnafter enrollment. Short-term study

results were published, which involved a comparisetween prasugrel and ticagrelor efficacy



and safety in the hospitalization phase of AMI #émelfirst month after the event. The key
combined endpoint for a mutual comparison of teysdrugs for the entire study period was
the occurrence of cardiovascular death, non-fatabMstroke. Furthermore, the occurrence of
individual components of the key combined endpditcause death, definite stent thrombosis
(according to the Academic Research Consortiurergait, and bleeding defined according to
TIMI and BARC criteria were also followed. Defirotis of all study endpoints are provided in
the supplementary appendix of the article thatgressl the short-term results. The occurrence of
events during the study follow-up was recordedhattime of scheduled visits. After the study,
the occurrence of monitored events was furtheffiedrby connecting the study’s electronic
database with the data of national databases dhstieute of Health Information and Statistics
of the Czech Republic (www.uzis.cz), specificalig {1) Database of Deaths, which, at the
population level, collects all information aboutties, (2) the National Register of Hospitalized
Patients, which contains data about all hospitatina at the national level, and (3) two national
cardiology databases, (3a) the National Cardiosyrigegister and (3b) the National Register of
Cardiovascular Interventions.

Study drugs were fully reimbursed during hospitgtian. After discharge, the state
insurance company paid the cost of prasugrel iepatwith STEMI and left main disease,
proximal left anterior descending- or multi-vesdislease, however, treatment with ticagrelor for
these conditions was not covered. Based on thegobtprior to the end of their hospitalization,
every patient was informed about the out-of-pocksts for study drug treatment. Patients were
also informed, by their treating physician, abd tlinical benefits of long-term treatment with
prasugrel/ticagrelor compared to clopidogrel (egdmhich was fully reimbursed by state

insurance). The study protocol allowed patientsy wiere not willing to accept the costs



associated with a study medication, to switch epiclogrel. Information regarding termination of
study medications was recorded. In cases of antlgjghe date and the reason for the drug
switch were verified by the prescribing doctorg] anindividual cases, by the health insurance
company.

The authors of the manuscript had access to aliystata after the database was closed.
Independent analyses were performed in cooperaiithrthe database administrator, the
Institute of Biostatistics and Analyses of Masadiversity (Brno, Czech Republic) under the
leadership of one of the co-authors of this papé&y. The authors drafted the manuscript and take
full responsibility for this report, attest to thidelity of this report to the study protocol and
made the decision to submit the manuscript foripabon.

Satistical Analysis

The calculation method for the sample size, widpeet to the defined primary endpoint
was described in detail in the supplementary maltaticompanying the first pap&The power
analysis was computed for a primary endpoint dgffiee of 2.5%, a two-sided overall alpha level
of 0.05, and a statistical power of 80%. Power Rretision™ software release 4.0 was adopted
for the power analysis.

The presented analysis uses standard descripéitistisss to describe the data, absolute
and relative frequencies for categorical varialled the median with a 5-95 or 25-75 percentile
for continuous data. Number needed to treat wag iosehe description of practical significance
of differences in endpoint occurrence. Statistighificance of differences in categorical
variables between patient groups was tested ussigiFs exact test; the Mann-Whitney test was
used for continuous variables; Bonferroni’'s cori@ctivas used to take into account the problem

of multiple testing of separated tests for eachtinent switch reason. The occurrence of events



over time was described and visualized using thedtaMeier methodology; the statistical
significance of differences between groups wa®tessing log-rank test. The maximum follow-
up length was set as 365 days. The significangeeafictors for the occurrence of events was
evaluated using the one-dimensional and multi-dsimral Cox proportional hazards model (the
Cox proportional hazards model with time dependentriates was adopted for switches to
clopidogrel) and was described using hazard raties; 95% confidence intervals, and statistical
significance. All analyses were performed using SP8&.0.0.1 (IBM Corporation, 2016) and R
version 3.3.2 with the ggplot2 2.2.1 package.
Results

A total of 1,230 patients with AMI were enrolledtime study. They were treated using
the pPCI strategy at 14 participating sites. Bagghatient- and procedure-related characteristics
were well matched as reported in the first art{¢i¥). Patient randomization was completed in
May 2016 and the follow-up period was completetay 2017. No patients were lost to
follow-up. The parameters used, and the occurresicisshemic and bleeding events were
available for all patients enrolled in the stuéyglre 1). Information about the precise date of
switching from the study medication was not spediin 3 patients; in these patients, the date of
the visit during which the termination of therapgsuwecorded was used as the treatment
discontinuation date.

The incidence of the key composite efficacy endp@ardiovascular death, non-fatal
MI, or stroke) was 6.6% in the prasugrel group caragd with 5.7% in the ticagrelor group with
HR (prasugrel versus ticagrelor), 1.167; 95% Ci40-1.835; P=0.503F @ble 1, Figure 2).
Risks of additional efficacy endpoints are showii @ble 1. There were no significant

differences in rates of CV death (3.3% versus 3P%.769), non-fatal Ml (3.0% versus 2.5%,
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P=0.611), stroke (1.1% versus 0.7%, P=0.423),alke death (4.7% versus 4.2%, P=0.654),
and definite stent thrombosis (1.1% versus 1.5%,%85). Kaplan Meier curves that separately
compare time to cardiovascular death, all-causthdaan-fatal MI, and stroke are depicted in
Figure 3A-D. No significant interaction terms were found ifbgroup analyses (Online Table
1).

The following were identified in the study poputatias significant risk predictors of the
combined ischemic endpoint: suboptimal result @uacessful PCI (HR, 4.672; 95% CI, 2.571—
8.491; P<0.001), right bundle branch block on thital ECG (HR, 4.103; 95% CI, 1.656—
10.166; P=0.002), left bundle branch block on thal ECG (HR, 3.994; 95% CI, 1.459—
10.932; P=0.007), bundle branch block on the ing@G (HR, 3.761; 95% CI, 1.807-7.826;
P<0.001), Killip class at admission (HR (Killip\ersus Killip 1), 2.579; 95% CI, 1.213-5.486;
P=0.014 and HR (Killip II+1V versus Killip 1), 1892; 95% CI, 7.982-21.476; P<0.001), any
bleeding (HR, 1.850; 95% CI, 1.036—3.304; P=0.088) multi-vessel disease (HR, 1.808; 95%
Cl, 1.130-2.893; P=0.013) (Online Table 2).

Bleeding events occurred in 10.9% of patients engrasugrel group and in 11.1% in the
ticagrelor group; HR, 0.985; 95% CI, 0.703-1.3820P30 [Table 1, Figure 4). There was no
significant difference in the rate of major bleeglars defined by the TIMI (0.9% vs. 0.7%,
P=0.754) and BARC (2.4% vs. 1.5%, P=0.308) criteria

The reasons for premature study treatment ternoinatie shown in Online Table 3
(Supplementary Appendix). The difference in theportion of patients discontinuing treatment
with prasugrel and ticagrelor due to adverse effacts non-significant. The percentage of
patients who switched during the twelve-monthssalirse to clopidogrel for economic

reasons was 34.1% (N = 216) for prasugrel, and®44M = 265) for ticagrelor P=0.003 (with
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Bonferroni correction for number of “switch reasboategories). The median (25-75 percentile)
time on the study medication before switching w@s-87) days for prasugrel, and 8 (5-34) for
ticagrelor (P=0.789). Patient cost sharing for gtddigs was the most common reason for
switching to clopidogrel after hospital discharfye,both treatment arms (69.7% of switches
from prasugrel and 75.9% from ticagrelor, P=0.34#Hh Bonferroni correction). The time
distribution for switching drug treatment for ecomo reasons is presented in Online Figure 1.

A comparison of patient characteristics for tho$® wwitched their study treatment to
clopidogrel for economic reasons versus patients, ehd not change treatment, is presented in
Online Table 4. Patients who switched to clopidbdte to the costs associated with prasugrel
and ticagrelor therapy had a significantly lowepagarance of bundle branch block on the
baseline ECG (1.5% versus 4.4%, P=0.005), a sagmifiy lower rate of Killip class 2 at
admission (7.9% versus 14.3%, P<0.001), a sigmfigdower presence of the left main disease
(1.0% versus 4.8%, P<0.001), the portion of thoslke a/suboptimal post-procedural result or
technically unsuccessful PCI was 3.1% versus 5380,028.

Patients who were economically motivated to switchlopidogrel, had (when compared
to patients who continued the study medicatioriejver risk of major cardiovascular ischemic
events (cardiovascular death, non-fatal Ml, ork&j@®.5% versus 8.5%, HR, 0.433; 95% ClI,
0.210-0.894; P=0.024. Premature termination ofystnedications for other than economic
reasons resulted in a significant increase of tdwaiwence of the ischemic endpoint, HR, 3.420;
95% CI, 1.823-6.415; P<0.00TI4dble 2). Switching to clopidogrel for economic reasons
resulted in a significant decrease of the bleedslgcompared to continued treatment with the
study drugs, 7.3% versus 13.4%, HR, 0.416; 95%.24®-0.701; P=0.00TT @ble 2). A

comparison of the occurrence of ischemic and biegdvents, after switching to clopidogrel,
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between patients who were initially randomizedtaspgrel and those initially randomized to
ticagrelor are detailed in Online Table 5; no digant differences were found.
Discussion

The multicenter PRAGUE-18 study was the first gadnow, the only completed
randomized study aimed at performing a direct camapa of prasugrel and ticagrelor in patients
with AMI treated using the primary PCI strategy.e2year outcomes, in agreement with short-
term results, did not confirm the hypothesis tha of the potent P2¥ inhibitors was more
efficient and/or safer than the other. Previouslyarted primary net-clinical endpoint (death
resulting from any cause, re-Ml, urgent revasca&dion, stroke, serious bleeding requiring
transfusion, or serious bleeding prolonging thepitakstay) at day 7 (or at discharge if before
the seventh day) was 4.0% in prasugrel and 4.186agrelor; Odds Ratio, 0.98; 95% CI, 0.55—
1.73; P=0.939). The difference in the compositeatly endpoint (cardiovascular death, non-
fatal Ml, or stroke) at the end of the twelve-mosthdy period was also non-significant; 6.6% in
the prasugrel group compared to 5.7% in the tidagggoup (HR, 1.167; 95% CI, 0.742-1.835
P=0.503) Table 1, Figure 2). No significant interactions were found betwelea subgroups and
the occurrence of the combined endpoint.

Periprocedural Ml was not a component of efficagicomes because unlike
spontaneous MlI, which is a powerful predictor disequent mortality among AMI patients
undergoing PCI, the diagnosis and impact of pecgdaral Ml on the patient prognosis are not
clear (17). Notwithstanding, when a periprocedihaivas included in the efficacy outcome,
which is the case for many randomized studies compé#he efficacy and safety of
antithrombotics in pPCI, the occurrence of cardsawdar death, (spontaneous or periprocedural)

non-fatal MI, or stroke at twelve months was 8.Tpatients taking prasugrel and 8.4% in
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patients taking ticagrelor (HR, 1.038; 95% CI, @+0.534; P=0.849, Number needed to treat =
333) (Online Figure 2, Supplementary Appendix). Xemneeded to treat with prasugrel to
prevent an identically defined combined ischemidparint in the TRITON study (prasugrel
versus clopidogrel) was 46. In a similar way, thenber needed to treat with ticagrelor for the
prevention of an identically defined ischemic endpm the PLATO study (ticagrelor versus
clopidogrel) was 53.

During the whole study follow up, no differencebleeding occurrences were observed
between the two compared groupslfle 1, Figure 4). The comparison of both drugs from a
large all-comer register showed an insignificaffiedence in their efficacy in terms of one-year
STEMI mortality. Considering the differences in tiek characteristics of patients treated with
prasugrel and those treated with ticagrelor, thevemce of this comparison is limited (18). After
matching for risk profile, no significant differeman one-year mortality between prasugrel and
ticagrelor was reported amor§5-year-old patients discharged from the hospftal #CI for
acute coronary syndromes (5.4% ticagrelor vs. 3vdsugrel; HR, 1.3; 95% CI: 0.8-2.2;
P=0.31) (19).

Switching between P2Y inhibitors occurs commonly in clinical practiceowever, the
clinical effect of most switching strategies is hdty determined (20). The PRAGUE-18 study
reflected a real clinical scenario; the cost burdgsociated with prasugrel/ticagrelor therapy
(compared to clopidogrel), after hospital discharga reality in most countries where the drugs
are available. Costs are an important consideratimhstudies have shown that as out-of-pocket
costs increase, medication adherence declinesR2tluced costs associated with a generic
formulation of clopidogrel and concerns about iasetl risk of bleeding with prasugrel and

ticagrelor remain the most important reasons feestmlation (22). The proportion of study
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patients ending prasugrel/ticagrelor treatment ptanely for economic reasons reflects the
financial burden associated with the cost of tregiihin the Czech Republic. The out-of-pocket
costs were comparable for both drugs. The highssroditinuation rate for ticagrelor was a
consequence of selective discrimination in favopraisugrel, which was fully reimbursed by
state insurance in patients with risky findingscononary angiography (specified under
Methods).

In accordance with the methodology of the studyiepés who wanted to switch to
clopidogrel for economic reasons, were able toalafter consultation and agreement with their
doctor(s), who were active in trying to convinceigats to continue the study drugs (see
Methods). This fact is supported by (1) the timstabbution of switches for economic reasons
after discharge (most of those who switched toidimgrel from the study drugs did so
immediately after discharge from the hospital afteraconsultation with their study physician)
(Online Figure 1, Supplementary appendix), andh@)lower ischemic risk of patients who
switched to clopidogrel for economic reasons (Gnliiable 4). The risk of occurrence of the
combined ischemic endpoint was also significardglydr in those patients who switched to
clopidogrel compared to those who continued withdtudy drugsTable 2).

The substitution of a potent P2Mnhibitor with clopidogrel (for economic reasons)
resulted in a significant reduction in bleedindri agreement with published papers (23,24),
the PRAGUE-18 study documented that bleeding in Altients treated with stent implantation
significantly increased the risk of major cardiomalar events (Online Table 2).

With a vision of maximizing the benefit and mininmg the risk of antiplatelet therapy
for AMI, the TROPICAL ACS study (25) verified thgothesis that a stage-adapted treatment

that uses potent platelet inhibition in the acutase, followed by de-escalation to clopidogrel in
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the maintenance phase could be an alternative agipto the recently recommended antiplatelet
management of AMI treated with PCI. In the studig $witch to clopidogrel was guided by
testing platelet function. As shown by the stuthg, guided switch to clopidogrel in the
maintenance phase was non-inferior to standarthtezd with prasugrel at one year after PCl in
terms of net clinical benefit; it resulted in arsfgcant reduction of bleeding and did not increase
the risk of ischemic complications. Identical carstbns were derived from a study that
evaluated the net-clinical benefit of switchingctopidogrel from the recommended treatment
with potent P2Y; inhibitors in patients without ischemic complicats one month after index
AMI (26).

The importance of the concept of “the need to $wierapy” was recently emphasized
by the fact that an International Consensus doctimas developed to address this issue (22).
The PRAGUE-18 study presents an algorithm of a, safietrolled switch to clopidogrel during
the maintenance phase of AMI treatment. The stigty@ntributes to arguments in favor of the
trend toward personalization of treatment of pasievith AMI (27); an individualized approach
assesses and responds to the risk level of ischemdidleeding in individual patients. Despite
the published data from registries that cast doualthe benefit of newer drugs compared to (less
effective (28)) clopidogrel during the maintenaptase of AMI treated with PCI, such a change
is only safe in a selected population of low rigkignts, as shown in our study. In agreement
with the conclusions of other randomized clinidaldges (7,8), switching to clopidogrel from
one of the newer drugs (for reasons other thanaumm) was associated with a significant risk
of major ischemic events.

Limitations related to the sample size and preneateimination of enroliment, because

of futility, were discussed in detail in the figgaper, which reported on the short-term study
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results. The needed sample size based on powelatadas was estimated to be 1250 patients in
each study arm (estimated occurrences of primadp@nt were 4% versus 6.5%). An interim
analysis after the first 1130 patients led to dgiec to terminate the study early due to futility.
The difference in primary endpoint between treatingeoups was consistently low and with a
growing number of patients it became stabilizediad00.1% (occurrence of the primary
endpoint was around 4% in both compared groups)l &Eerences between study arms did not
reach the minimal level of statistical significarth&ing any part of the enroliment period. We
considered these arguments to have been suffigasons for ending the study prematurely.
The present manuscript focuses on the secondapoettdor which the power of the study was
not computed. Additionally, the post hoc power gsialfor the difference in the combined
ischemic endpoint between the study arms was cadpatbe 10%. We used the number
needed to treat calculation for an illustratiorclrical relevance of the observed difference
between prasugrel and ticagrelor relative to treigence of the ischemic endpoint (29).
Intention-to-treat analysis was used to comparetheacy and safety of the study drugs. The
intention-to-treat principle should be applied éomparisons of treatment arms, in randomized
trials with a superiority design, and with hetenogeus treatment duration (30,31). This
approach was part of the study design, i.e., achviitbm the study drugs was anticipated and
allowed.

The observed consequences of switching or not Bingao clopidogrel were not the
results of a randomized comparison. Benefit anchhadra transition from recommended potent
P2Y1, inhibitors to clopidogrel in AMI shortly after dibarge, based on patient related risk and
procedural results, must be validated in a proedasfcept randomized trial.

Conclusions
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One-year results from this head-to-head compahstneen prasugrel and ticagrelor, in
agreement with the results observed in the eafg@hdid not confirm the hypothesis that one of
the potent P2Y; inhibitors is more effective or safer than theestim acute myocardial
infarction treated with primary angioplasty. Econcatly motivated, early post-discharge switch
to clopidogrel, when approved by treating physisjamas not associated with increased risk of

ischemic events.
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PERSPECTIVES

Competency in M edical Knowledge: The multicentre PRAGUE-18 study is the first arat, f
now, the only completed randomized study aimedegbpming a direct comparison of prasugrel
and ticagrelor in patients with AMI treated usirgQ strategy.

Competency in Patient Care: Prasugrel and ticagrelor are similarly effectiveidg the first
year after myocardial infarction.

Trandational Outlook 1: The study is a model for a safe, controlled switchlopidogrel
during the maintenance phase of AMI treatment, tvhiso takes into account patient related
risks.

Tranglational Outlook 2: The observed consequences of switching or not Bingdo
clopidogrel were not the results of a randomizeagarison. Benefit and harm of a transition
from recommended potent P2¥nhibitors to clopidogrel in AMI shortly after dibarge, based
on patient related risk and procedural results tlesalidated in a proof-of-concept

randomized trial
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Figurelegends

Figure 1. Study flow chart. Occurrences of events during the study follow-upenecorded at
the time of scheduled visits. After the study, dweurrence of monitored events was further
verified by connecting the study’s electronic dasdwith data from the national databases of
the Institute of Health Information and Statistidéshe Czech Republic (www.uzis.cz).

No patients were lost to follow-up. Information albbthe precise date of switching from the
study medication was not specified in 3 patiemshese patients, the date of the visit during
which the termination of therapy was recorded wsedas the treatment discontinuation date.
Figure 2. Key efficacy endpoint. One-year occurrence of cardiovascular death fat@h-MI or
stroke in patients with AMI treated with pPCI s&gy and randomized to prasugrel or ticagrelor.
Visualisation of time-to-event analysis was donagishe Kaplan-Meier estimate of survival
function. Differences between prasugrel and tidagneere tested using Log Rank test.
Prasugrel and ticagrelor are similarly effectiveing the first year after Ml (HR, 1.167; 95% ClI,
0.742-1.835; P=0.503).

Figure 3. Efficacy endpoints. One-year occurrence of all-cause death (A), caediovlar death
(B), non-fatal (spontaneous) MI (C), and stroke ifDpatients with AMI treated with pPCI
strategy and randomized to prasugrel or ticagr®mualisation of time-to-event analysis was
done using Kaplan-Meier estimate of survival fuoictiDifferences between prasugrel and
ticagrelor were tested using Log Rank test. NoiBaant differences between prasugrel and
ticagrelor were observed in the occurrence of alise death (4.7% versus 4.2%, P=0.654) (A),
CV death (3.3% versus 3.0%, P=0.769) (B), non-fslia3.0% versus 2.5%, P=0.611) (C), or

stroke (1.1% versus 0.7%, P=0.423) (D).
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Figure 4. Bleeding. One-year occurrence of bleeding events in patigitts AMI treated with
pPCI strategy and randomized to prasugrel or tedagrVisualisation of time-to-event analysis
was done using the Kaplan-Meier estimate of suhfivaction. Differences between prasugrel
and ticagrelor were tested using Log Rank tessW®y@l and ticagrelor were similarly safe

during the first year after Ml (HR, 0.985; 95% 0l703-1.381; P=0.930).
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Table 1. End points

Hazard ratio
Prasugrel Ticagrelor P-value
(95% CI)

Day 365
Combined ischemic endpoint
Death from cardiovascular causes,
42 (6.6%) 34 (5.7%) 1.167 (0.742-1.835D.503
non-fatal myocardial infarction or
stroke

Death from cardiovascular causes 21 (3.3%) 18 (B.0%099 (0.585-2.062) 0.769

Non-fatal myocardial infarction 19 (3.0%) 15 (2.5%).192 (0.606-2.347) 0.611

Stroke 7(1.1%) 4(0.7%) 1.653 (0.484-5.650).423
Definite stent thrombosis 7 (1.1%) 9(1.5%) 0.76270-1.965) 0.535
Death from any cause 30 (4.7%) 25(4.2%) 1.12%@-6.919) 0.654
Bleeding 69 (10.9%) 66 (11.1%) 0.985 (0.703-1.381) 0.930

Absolute and relative frequencies were used fargmical variables. The hazard ratio was based

on the Cox proportional hazard model (ticagrelos weference category).
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Table 2. Switch to clopidogrel and resulting ischemic &tekding risks

HR (95% Cl) P-value

Risk of ischemic

endpoint *

Economically motivated

switch 0.433 (0.210-0.894) 0.024
(N=481)

Switch from other

reasons 3.420 (1.823-6.415) <0.001
(N=178)

Risk of bleeding

Economically motivated
switch 0.416 (0.246-0.701) 0.001
(N=481)

* Cardiovascular death, non-fatal myocardial infarctr stroke.

The hazard ratio was based on the Cox proportivezdrd model with time dependent

covariates.

28



| The PRAGUE-18 study group |

FU 365
days

| N=1230 |
Prasugrel | | Ticagrelor
N=634 | | N=596
N=0 No information on the combined EP N=
during 365 days *
N=0 Without the end-of-treatment data for patients who discontinued study drugs N=3
8 less than12 months after randomization **

* The combined eficiacy endpoint (EP) = Cardiovascular death, Non-fatal myocardial infarction, Stroke: Missing information in 19 patients were
supplemented from national registries of the Institute of Health information and Statistics of the Czech Republic.
** For missing end-of-treatment data in 3 patients, a visit data were added for which treatment discontinuations were reported.
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One-year outcomes of prasugrel versus ticagrelacute myocardial infarction

treated with primary angioplasty

SUPPLEMENTAL MATERIAL



Online Table 1a Subgroup analysis for ischemic outcome

Ischemic endpoint HR (95% CI)  P-value for
Patients
Prasugrel  Ticagrelor Prasugrel : Ticagrelor interaction
Total
N=1230 42 (6.6%) 34 (5.7%) 1.167 (0.742-1.835) -
Age
<75 N=1108 37 (6.4%) 27 (5.1%) 1.260 (0.767-2.069)
>75 N=122 5(9.3%) 7 (10.3%) 0.873(0.277-2.751) 0595
Killip classification
11 N=1184 32 (5.3%) 25 (4.3%) 1.214 (0.720-2.p49
\Y N=46 10 (40.0%) 9 (42.9%)  0.886 (0.360—2.182) 055
+11 N=1167 28 (4.7%) 23 (4.0%) 1.158 (0.667—2.010)
H+1V N=63 14 (40.0%) 11 (39.3%) 1.000 (0.454—2420 o1
Chronic kidney disease
No N=1214 41 (6.6%) 34 (5.8%) 1.138(0.722-1.793)
Yes N=16  1(12.5%) 0 (0.0%) - B
Diabetes
No N=980 31 (6.1%) 23(4.9%) 1.257 (0.733-2.156)
Yes N=250 11(8.7%) 11(8.9%) 0.998 (0.433-2.302) 0042
Weight
< 60 N=27  1(7.7%) 1(7.1%) 1.038 (0.065-16.599)
> 60 N=1203 41 (6.6%) 33 (5.7%) 1.173 (0.742-1.855) 0526
STEMI
No N=72  2(5.6%) 4 (11.1%) 0.468 (0.086—2.558)
Yes N=1158 40 (6.7%) 30 (5.3%) 1.259 (0.784-2.021) o-2r

Combined Ischemic Endpoint = Cardiovascular deathfatal myocardial infarction,

or stroke.



Absolute and relative frequencies were used fargraical variables.

The hazard ratio estimate was based on the Coxgropal hazard model.



Online Table 1b Subgroup analysis for bleeding outcome

Bleeding HR (95% CI) P-value for
Patients
Prasugrel  Ticagrelor Prasugrel : Ticagrelor interaction

Total

N=1230 69 (10.9%) 66 (11.1%) 0.985 (0.703-1.381) -
Age
<75 N=1108 60 (10.4%) 57 (10.8%) 0.966 (0.672-1.388
>75 N=122 9(16.7%) 9 (13.2%) 1.227 (0.487-3.092) 06%
Killip classification
11 N=1184 64 (10.5%) 63 (10.9%) 0.958 (0.677-5IB
\Y N=46  5(20.0%) 3 (14.3%) 1.444 (0.344—6.066) 0538
[+11 N=1167 62 (10.4%) 60 (10.5%) 0.978 (0.686—5)39
H+IV N=63  7(20.0%) 6 (21.4%) 0.966 (0.324-2.879) 0989
Chronic kidney disease
No N=1214 67 (10.7%) 63 (10.7%) 1.002 (0.710-1.414)
Yes N=16  2(25.0%) 3(37.5%) 0.594 (0.099-3.561) 0098
Diabetes
No N=980 55 (10.8%) 56 (11.8%) 0.914 (0.630—1.326)
Yes N=250 14 (11.1%) 10 (8.1%) 1.368 (0.608-3.081) 0363
Weight
<60 N=27 2(15.4%) 1(7.1%) 1.997 (0.181-22.051)
> 60 N=1203 67 (10.8%) 65 (11.1%) 0.971 (0.691-1)366 0553
STEMI
No N=72  4(11.1%) 1(2.8%)  3.843(0.429-34.392)
Yes N=1158 65 (10.9%) 65 (11.6%) 0.940 (0.666-1.325 0205

Absolute and relative frequencies were used fargaical variables.

The hazard ratio estimate was based on the Coxgropal hazard model.



Online Table 2 Predictors of ischemic endpoint occurrence ovegreod of 365 days

HR (95% CI) P-value
CHARACTERISTIC
Men 0.728 (0.446 — 1.187) 0.203
Age > 75 years 1.754 (0.947 = 3.249)  0.074
BMI > 30 0.643 (0.379-1.091) 0.102
ADMISSON
Time from the onset of symptoms > 3 hours 1.2326@— 1.976) 0.385
Time from the onset of symptoms > 6 hours 1.438599 - 2.396) 0.168

ECG
Left bundle brunch block
Right bundle brunch block

Bundle brunch block

3.994 (1.459 — 10.932p.007
4.103 (1.656 — 10.166).002

3.761 (1.807 — 7.826)<0.001

Killip classification
I
I

H+1v

reference
2.579 (1.213; 5.486) 0.014

13.092 (7.982; 21.476) <0.001

History
Hyperlipidemia
Hypertension
Current or stop smoker
Current smoker
Diabetes mellitus
Previous myocardial infarction
Previous PCI
Previous CABG

Chronic heart failure

0.724 (0.438 —1.197)  0.208

1.479 (0.934 —2.343)  0.095
0.587 (0.374 — 0.922).021

0.517 (0.323 — 0.826) 0.006

1.621 (0.987 —2.661)  0.056
1.705 (0.877318)  0.116
0.934 (0.377 - 2.312)  0.882
2.400 (0.757 - 7.616)  0.137
1.336 (0.186 - 9.611)  B.77



Chronic kidney disease 0.982 (0.137 - 7.062) 8®.9

Peripheral artery disease 1.929 (0.705 — 5.280).201
Bleeding 1.850 (1.036 — 3.304) 0.038
PROCEDURE
Postprocedural TIMI flow grade < 3 2.164 (0.994.708) 0.052
Number of diseased vessels > 1 1.808 (1.130 — 2.898.013
Left main disease 1.213 (0.382 — 3.848) 0.743

PCI postprocedural result — suboptimal or failure .672 (2.571 — 8.491) <0.001

TREATMENT*
Economically motivated switch to clopidogrel 0.483210-0.894) 0.024
Switch to clopidogrel from other reasons 3.420 (1.823-6.415) <0.001

Combined Ischemic Endpoint = Cardiovascular deathfatal myocardial infarction,
or stroke.

The hazard ratio estimate was based on Cox propatthazard model.

* The hazard ratio estimate was based on Cox ptiopat hazard model with time

dependent covariates.



Online Table 3 Reasons for switching to clopidogrel

Prasugrel Ticagrelor  P-value

Economic reasons (Patient cost sharing) 216 (34.1265 (44.4%) 0.003

Chronic anticoagulation therapy 19 (3.0%) 21 (3.5%) 0.999
Adverse effects 31 (4.9%) 24 (4.0%) 0.999
Other 44 (7.0%) 39 (6.5%) 0.999

Absolute and relative frequencies were used fargaical variables; statistical
significance of differences between patient groupee tested using the Fisher exact

test (Bonferroni correction was used).



Online Table 4 Patient characteristics and economically motivassdtch to

clopidogrel
SWITCH TO CLOPIDOGREL P-value
No Yes
CHARACTERISTIC
Men 579 (77.3%) 352 (73.2%) 0.103
Age 61.4 (43.0-78.5) 62.3 (44.1-79.3) 0.236
BMI > 30 223 (29.8%) 172 (35.8%)  0.029
ADMISS ON
Time from the onset of symptoms (hours) 2.7 (0.89136 2.8 (0.8-24.0) 0.368
ECG
STEMI 689 (92.0%) 446 (92.7%) 0.663
NSTEMI 35 (4.7%) 31 (6.4%) 0.195
Left bundle brunch block 17 (2.3%) 1 (0.2%) 0.002
Right bundle brunch block 17 (2.3%) 6 (1.2%) 0.281
Bundle brunch block 33 (4.4%) 7 (1.5%) 0.005
Killip classification
| 642 (85.7%) 443 (92.1%)
[ 59 (7.9%) 23 (4.8%)
0.004
I 11 (1.5%) 6 (1.2%)
\Y 37 (4.9%) 9 (1.9%)
| 642 (85.7%) 443 (92.1%)
<0.001
>l 107 (14.3%) 38 (7.9%)
History
Hyperlipidemia 251 (33.5%) 171 (35.6%) 0.461
Hypertension 359 (47.9%) 271 (56.3%) 0.004
Smoker 467 (62.3%) 331 (68.8%)  0.023



Diabetes mellitus 148 (19.8%) 102 (21.2%) 0.562
Previous Ml 58 (7.7%) 45 (9.4%) 0.343
Previous PCI 52 (6.9%) 35 (7.3%) 0.821
Previous CABG 11 (1.5%) 10 (2.1%) 0.500
Chronic heart failure 8 (1.1%) 4 (0.8%) 0.774
Chronic kidney disease 12 (1.6%) 4 (0.8%) 0.308
Bleeding 3 (0.4%) 3 (0.6%) 0.684
Peripheral artery disease 21 (2.8%) 15 (3.1%) 733.

PROCEDURE

Postprocedural TIMI flow grade < 3 41 (5.5%) 16308) 0.095

Number of diseased vessels > 1

384 (51.3%)

240960.  0.682
5(1.0%)  <0.001

15 (3.1%) 0.028

Left main disease 36 (4.8%)
Postprocedural result — suboptimal + failure 41996
LABORATORY

HGB 144.0 (120.0-169.0)
Tr 227.0 (141.0-352.0)
Urea 5.3 (3.1-9.8)
Creatinine 82.0 (54.0-133.0)

143.0 (118.0-165.0)  0.103
224.0 (138.0-345.0)  0.915
5.2 (3.2-8.7) 0.248

82.0 (52.0-117.0)  ®.52

Absolute and relative frequencies were used foegmical variables. Statistical

significance of differences between patient growpse tested using the Fisher exact

test. Continuous parameters were described by me@% 95" percentile) and

statistical significance of differences betweenigrdatgroups were tested using the

Mann-Whitney test.



Online Table 5 Risk of ischemic and bleeding evaeifiisr an economically motivated

post-discharge switch to clopidogrel*

Prasugrel Ticagrelor HR (95% CI) P-value
All switches (N=481)
Ischemic endpoint 7 (3.2%) 5 (1.9%) 1.712 (0.5439%) 0.359
Bleeding 15 (6.9%) 20 (7.5%) 0.921 (0.472-1.799)  0.810

Switch during 30 days (N=320)
Ischemic endpoint 5(3.6%) 3(1.6%) 2.218 (0.53P89) 0.275

Bleeding 8 (5.8%) 12 (6.6%) 0.884 (0.361-2.163)  0.787

Switch during 60 days (N=401)
Ischemic endpoint 7(4.0%) 3(1.3%) 2.966(0.767411) 0.115

Bleeding 12 (6.8%) 16 (7.1%) 0.948 (0.448-2.004)  0.889

Switch after 60 days (N=80)
Ischemic endpoint 0 (0.0%) 2 (4.9%) - -

Bleeding 3(7.7%) 4(9.8%)  0.799 (0.179-3.571) 9.76

Absolute and relative frequencies were used fargaical variables. The hazard
ratio was based on the Cox proportional hazard intidagrelor was the reference
category).

* Switching to clopidogrel due to out-of-pocket sosfas not a result of
randomization. Additionally, study drugs reimburssrafter hospital discharge was
conditioned by specific regulations that affecteaspigrel and ticagrelor differently

(described in the Methods section).
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Time from discharge (days)
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Patients with economically
motivated switch

@ after 3rd month
@ 3rd month

® 2nd month

@ 2-30th day

@ 1stday

Prasugrel

Ticagrelor

Online Figure 1. Time distribution of economicathotivated switches to clopidogrel

after discharge

11



Prasugrel

T 1001 Ticagrelor P=0.849 (Log Rank test)
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No at risk Time (days)
Time (day) 30 60 90 120 150 180 210 240 270 300 330 360
Prasugrel 597 592 591 588 585 582 581 578 575 569 565 539
Ticagrelor 561 554 551 548 545 543 542 542 541 540 538 517

Online Figure 2. Cumulative Kaplan-Meier estimaté the percentages of

cardiovascular

death,

non-fatal

(spontaneous andprpeedural) myocardial

infarction, or stroke. The difference between Pgasuand Ticagrelor was tested

using the Log Rank test. The occurrence of the cmitg efficacy endpoint during

the twelve months study period was 8.7% in pati¢siteng prasugrel and 8.4% in

patients taking ticagrelor (HR, 1.038; 95% CI, 3¥0.534; P=0.849).
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