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Current Controversies

Viewpoint: Paradoxical excess mortality in the PLATO trial should be

independently verified

Victor L. Serebruany

HeartDrug™ Research Laboratories, Johns Hopkins University, Towson, Maryland, USA

Summary

The PLATO trial revealed excess all-cause (4.5%) and vascular (4.0%)
mortality after experimental pyrimidine, ticagrelor, and even higher
death rates (5.9% and 5.1%, respectively) after clopidogrel, which have
never been seen in any previous acute coronary syndrome (ACS) trial.
The Food and Drug Administration (FDA) conducted, and recently re-
leased the ticagrelor review outlining some paradoxical mortality pat-
terns in PLATO, including the existence of alive patient, who initially
was reported dead. The drug was recently approved in Europe, but re-
peatedly delayed in the USA. The objective of this viewpoint article was
to evaluate extremely high death rates in PLATO by scrutinising FDA-re-
leased evidence, and comparing mortality patterns in recent ACS trials.
These data were first presented as the analytical report submitted to
the FDA on October 26, 2010. The available evidence suggest that mor-
tality rates in PLATO, so as death benefit of ticagrelor over clopidogrel
are extreme, despite incomplete follow-up, short duration of the trial,
frequent preloading with clopidogrel, and gross mismatch between
conventional average myocardial infarction rates but disproportionally
frequent vascular fatalities, and heavily imbalanced sepsis-related
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Introduction

Ticagrelor (AZD6140, or Brilinta®) is an experimental oral anti-
platelet agent, and a pioneer cyclopentyl-triazolo-pyrimidine,
which is currently under regulatory scope in the USA for approval
in post-ACS patients based predominantly on the positive results
of the_PLATelet Inhibition and Clinical Qutcomes (PLATO) trial.
However, there are some fundamental discrepancies, especially
with regard to mortality rates, and outcome maturity patterns over
time distinguishing PLATO from other recent acute coronary syn-
drome (ACS) trials. This viewpoint article summarises several
major concerns based on reassessment of ticagrelor development
including the PLATO trial results, retrospective data driven from
similar ACS trials, and prior studies with ticagrelor. The paper rep-
resents the content of a report issued for the Food and Drug Ad-
ministration (FDA) on October 26, 2010, but solely reflects the
viewpoint of the author, and has been subjected to peer review. The
article does not necessarily reflect the views of the editors or pub-
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deaths. In contrast to the overall PLATO results, the deaths rates in the
USA were much lower (3.2% vs. 3.8%) not only favouring clopidogrel,
but more importanly matching very well with identical rates in TRITON
(3.2%), and one-year ACUITY (3.6%-3.9%) fatalities. Since the «play of
chance» cannot explain these discrepancies due to excess death rates
in both PLATO arms, and considering that study sponsor self-monitored
sites in most countries, but not in the USA, the mortality data are ques-
tionable, and should be independently virified. It was concluded that
excess mortality rates and delayed timing of the benefit onset in PLATO
do not match with any recent ACS trial, and do not look natural. Ree-
valuation of the survival, especially driven from the several high-vol-
ume sponsor monitored sites in Eastern Europe may reveal discrep-
ancies between those reported in PLATO and actual vital records. Future
practice of self monitoring in pivotal indication-seeking clinical trials
should be completely banned.
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lishers. Ticagrelor has been currently approved in Europe, but the
decision was delayed for the second time in the USA.

Facts

Mortality rates in PLATO

All-cause mortality in the clopidogrel arm (5.9%) (1) was the high-
est ever reported in recent ACS trials. This happened despite 95%
of antecedent aspirin use; 90% use of statins, 46% pretreatment
with clopidogrel (1); massive (14.7%) incomplete follow-up (2);
and relatively short (6-12 months) (1, 2) duration of PLATO. For
the combination of dual antiplatelet agents (aspirin and clopido-
grel), the closest but still lower deaths rates were reported only in
the CURE (3) trial. The differences between the trials, which may
affect mortality numbers are presented in P Table 1.
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Obviously, PLATO patients were enrolled eight years after
CURE, they smoked less, received much more aggressive blood
pressure -, and lipid lowering control, and background aspirin
therapy, but, most importantly, almost half of them were pre-
treated with clopidogrel (1), which was not allowed in CURE (3).
In short, the paradoxical and unnatural rise of mortality numbers
in PLATO trial does not match with historical rates, and lacks any
obvious explanation (P Fig. 1).

All trials with the exception of CURE and CHARISMA exhibit
mortality rates below 4%. The higher rate in CHARISMA (4.8%
for both arms) is probably due to a much longer follow-up (two
years). Importantly, the USA mortality differs tremendously from
overall PLATO mortality, and was 3.22% for clopidogrel (2) -
identical to TRITON (3.2%) (4) — or 3.84% in USA for ticagrelor
(2) — matching very well with one-year ACUITY fatalities
(3.6-3.9%) (5). The death discrepancy of =1.5-2.0% between the
USA, monitored by a 3™ party CRO (Clinical Research Organi-
sation), versus self monitoring by a study sponsor (P Fig. 2) in al-
most all other countries, raises concern that the mortality differ-
ence is not a play of chance, but this difference was entirely missed,
and unaccounted by the ticagrelor secondary FDA review (2).
These extra 200-250 fatalities are highly questionable, never seen
in other recent ACS trials, but were desperately needed to show a
significant mortality reduction (2, 6),and mandatory for ticagre-
lor’s success as a trade-off for a woeful safety profile (7).

Prior evidence from antiplatelet trials with mortality
benefit

Historically, there were only two anti-platelet trials which yielded
significant mortality reduction. PLATO differs, since the mortality
benefits of aspirin in ISIS-2 (8) (» Fig. 3), or clopidogrel in COM-
MIT (9) (> Fig. 4) were mild, achieved immediately, but most im-
portantly, never grew beyond the initial qualifying coronary event.

Table 1: Comparisons between CURE and PLATO trials.

Trial (Enrollment) CURE PLATO
(1998-2000) (2006-2009)

All-cause mortality in the 5.7% 5.9%
clopidogrel+aspirin arm

Aspirin 66% 95%
Lipid-lowering 25% 90%

ACE inhibitor 37% 76%
Beta-blocker 59% 89%
Clopidogrel pretreatment Disallowed 46%

Smoking 61% 36%

In fact, the ISIS-2 patients were followed for up to four years, and
there were no extra deaths prevented by aspirin despite much less
aggressive hypertension control, and minimal use of lipid-lower-
ing agents (10) compared to PLATO. Both trials beat placebo (8,9)
(P> Figs. 3, 4), while ticagrelor has been reported to be superior
against the active comparator (clopidogrel); the benefit emerged
late, and grows over time between three and nine months (2).

Mortality in PLATO versus TRITON STEMI cohort

Lack of early, but massively delayed (after 2-3 months) mortality
prevention of ticagrelor has never been attributed to any drug in
any ACS trial, and is totally different from TRITON as suggested by
the entirely distinct survival patterns in STEMI patients. The fact
that at two months “neutral” in terms of mortality prevention, pra-
sugrel in TRITON exhibited some mortality benefit (P Fig. 5), but
“superior” ticagrelor in PLATO (P> Fig. 6) at the same two months
yielded no extra benefit from clopidogrel despite 2.5 times larger
sample size in this highest-risk ACS cohort is alarming and lacks
any scientific explanation.
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Figure 1: All-cause mortality rates in
recent ACS trials.

1998 1899 2000 2001 2002 2003 2004 2005 2006 2007 2008

Enrollment Years

© Schattauer 2011

Thrombosis and Haemostasis 105.5/2011

Downloaded from www.thrombosis-online.com on 2013-11-04 | ID: 1000336302 | IP: 159.213.50.2
For personal or educational use only. No other uses without permission. All rights reserved.



754  Current Controversies

COUNTRY N ES (95% C1) Weight %
Turkey 51 —— 0.25(0.05,1.18)  0.27
Singapore 64 4 0.47 (0.04, 5.20) 0.34
Greece 90 — : 0.57 (0.14, 2.40) 0.48
Hungary 1267 | 0.59 (0.40, 0.86) 6.81
Indonesia 62 - 0.60(0.19,1.89)  0.33
India 575 -"i_" 0.65 (0.38, 1.09) 3.09
Switzerland 211 4 0.67 (0.24, 1.87) 113
Finland 154 +_ 0.67 (0.25, 1.76) 0.83
Netherlands 913 - 067(0.43,1.04) 491
France 422 -—0-—— 0.67 (0.35, 1.30) 2.27
Philippines 78 ) m— 0.68(0.30,1.54)  0.42
Poland 2666 —- 0.69(0.53,090)  14.33
UK 281 —e 0.74 (0.38, 1.46) 1.51
Brazil 690 —— 0.76 (0.52, 1.10) 3.71
Ukraine 169 —_—f 0.77(031,1.90) 091
China 416 ——— 0.77 (0.42, 1.43) 2.24
Bulgaria 451 ‘—"."‘"‘_" 0.79 (0.43, 1.47) 2.42
Malaysia 56 4- 0.80(0.28,2.30)  0.30
slovakia 336 —"*"'— 0.81(0.43, 1.51) 1.81
Belgium 170 4- 083(0.28,246) 091
CzechRepublic 1021 —‘:-— 0.84 (0.55, 1.27) 5.49
Portugal 152 4- 0.85(0.35,2.08)  0.82
Germany 1156 o 0.89 (0.62, 1.28) 6.21
Spain 314 —— 0.90 (0.49, 1.68) 1.69
Romania 397 —"_ 0.91 (0.48, 1.73) 2.13
Italy 625 —"_ 0.95 (0.52, 1.75) 3.36
Sweden 347 —r——— 0.95 (0.54, 1.67) 1.86
Thailand 152 ‘ 0.96 (0.47, 1.97) 0.82
Mexico 137 i. 0.97(0.44,2.17)  0.74
South Africa 149 0.99(0.45,2.16)  0.80
Argentina 410 1.02 (0.61, 1.68) 2.20
Israel 636 1.03 (0.59, 1.81) 3.42
Austria 143 1.04(0.30,3.36)  0.77
Norway 159 : 1.05(0.43,259)  0.85
Russia 678 1.06 (0.67, 1.68) 364
South Korea 120 1.13(0.30,4.20)  0.64
Georgia 519 — 4 1.16 (0.56, 2.37) 2.79
Canada 401 —4 1.17 (0.59, 2.31) 2.15
Denmark 382 ——4 1.24 (0.60, 2.59) 2.05
USA 1413 }'—‘_ 1.27 (0.92,1.75) 7.59
Taiwan 92 : 4 141(0.45,4.46)  0.49
Australia 83 : 4- P 245(0.48,1265)  0.45
Overall (I-squared=0.0%, p=0.941) o 0.87 (0.78, 0.96) 100.00
T 3 T T T T
0 1 2 3 4 5
Hazard Ratio

Figure 2: Distribution of outcomes in PLATO dependent of participating country.
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Figure 3: Kaplan-Meier curves maturity for mortality in 1SIS-2 over
four years after qualifying events.
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Figure 4: Kaplan-Meier curves maturity for mortality in COMMIT
after qualifying myocardial infarction.

Poland and Hungary outcomes

There were 983 combined fatalities (5.28%) reported in PLATO
(2), which is way above the recently reported mortality rates,
raising the concern that these numbers should be independently
verified. This is especially true since one “resurrected” patient has
been already described in the FDA clinical review (2). In contrast to

© Schattauer 2011

Deaths in STEMI Patients
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Figure 5: Mortality in the STEMI TRITON cohort.

the heavily debated USA outcomes, two other countries deserve
much more attention. In fact, Poland [0.69; 0.53-0.90] and Hun-
gary [0.59; 0.40-0.86] have the narrowest hazard ratios (HR) for
outcomes among all countries that participated in PLATO, and are
the only two countries where the confidence intervals do not cross
the median (P Fig. 2). Poland and Hungary combined account for
21% of enrolled patients, but yielded astronomical 46% (n=69) of
all endpoint events favouring ticagrelor (P Table 2).

Patients from the highest-mortality sites in Poland and Hun-
gary (P>Fig. 2) should be contacted by telephone or matched
against active public records to verify their vital status. Direct, in-
dependent contact with study participants or their relatives is
necessary to resolve this issue. The re-examination of PLATO elec-
tronic CRFs (Clinical Research Forms), hospital records, or other
paperwork or computer files conducted by the FDA monitors in
these countries was not sufficient. This is especially important
since it was very easy to unblind the patients in PLATO, and the
FDA review clearly indicates that “with so many groups having ac-
cess to treatment codes”, the Agency “was not reassured that the
blind was properly maintained” (2).

Impact of myocardial infarction (MI) on mortality

The corresponding Ml rate in PLATO’s clopidogrel arm (6.9%) is in-
deed realistic, but, because of that, it is completely mismatched with
so frequent vascular death (5.1%). What PLATO investigators are
suggesting is that among MI patients treated with clopidogrel the
death risk was 74% which is absurd especially considering extra re-
duction of sudden death (n=17), heart failure (n=11), and arrhyth-
mia (n=8) in addition to vascular fatalities (2, 11) (®Table 3). These
extra-prevented deaths of cardiac origin leave no room whatsoever
to explain vascular death benefit after ticagrelor, since they were re-

Thrombosis and Haemostasis 105.5/2011
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K-M estimated rate (% per year)

HR 0.82 (95% Cl = 0.67-1.00), p=0.05

T 12 13 4 T5 Tg 17 '8 Tg T0 Y1 K2
No.at risk0 Months
T 4,201 4,005 3,962 3,876 3,150 243 1,993 . .
c 422 4,029 3,989 3912 3,195 2471 1,980 Figure 6: Mortality in the STEMI PLATO
cohort.
Table 2: Polish and Hungarian outcomes in PLATO.
Characteristic Randomised Treatment ported on top of already unbelievable 89 cardiovascular (CV) extra
ticagrelor clopidogrel fatalities in the clopidogrel arm. Interestingly, by counting site-re-

90 mg bd N-9333

75 mg od N-9291

Aortic dissection
Arterial embolism
Cancer

Cardiac arrhythmia

Death from bleeding
(not related to trauma)

Endocarditis

Heart failure

Liver failure

Multiorgan failure
Myocardial infarction
Other coronary artery disease
Other non-vascular cause
Other vascular cause
Pneumonia

Pulmonary embolism
Renal failure

Respiratory failure
Ruptured aortic aneurysm
Sepsis

Stroke

Sudden death

Suicide

Trauma

Unstable angina

Valvular disease

Vascular death,
sub-classification missing

Unknown

1(0.0%)
0 (0.0%)
14 (0.2%)
20 (0.2%)
13(0.1%)

0 (0.0%)
51 (0.5%)
0 (0.0%)
9(0.1%)
89 (1.0%)
4 (0.0%)
8(0.1%)
44 (0.5%)
10 (0.1%)
2 (0.0%)
2 (0.0%)
13 (0.1%)
1(0.0%)
7 (0.1%)
20 (0.2%)
60 (0.6%)
1(0.0%)
3 (0.0%)
7 (0.1%)
0 (0.0%)
0 (0.0%)

39 (0.4%)

2 (0.0%)
2 (0.0%)
17 (0.2%)
28 (0.3%)
15 (0.2%)

0 (0.0%)
62 (0.7%)
1(0.0%)
14 (0.2%)
88 (0.9%)
4(0.0%)
11 (0.1%)
55 (0.6%)
8(0.1%)
8(0.1%)
5(0.1%)
12 (0.1%)
0 (0.0%)
23 (0.2%)
18 (0.2%)
77 (0.8%)
1(0.0%)
1(0.0%
(0.1%
(0.0%
(

)
)
)
0.0%)

8
1
1

58 (0.6%)
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ported events, the primary outcome difference between ticagrelor
and clopidogrel in PLATO was not significant (p=0.095 by log rank)
(2). Less impressive benefit of ticagrelor was attributed to extra MIs
adjudicated to the clopidogrel arm, shifting the HR from reported
0.84 (1) to much more neutral 0.94 (2), further diminishing overall
ticagrelor benefit (if any). The fact that two (stroke and MI) out of
three primary efficacy outcome measures yielded no benefit for ti-
cagrelor, but that vascular death reduction favours ticagrelor so
heavily is impossible to comprehend.

The comparison of the primary outcome endpoints in
TRITON versus PLATO reveals a fundamental disproportion of
events between trials, making the MI/CV death ratio in PLATO
(P> Table 4) unrealistic, and difficult to understand. Huge all-cause
mortality rates, and gross reduction after ticagrelor (107 fewer
events) also does not look natural, or at least random, since such
massive benefit had never been observed in ACS trials.

Outcomes in PLATO-USA cohort

In contrast, the US sites were monitored by the third party CRO,
Research Pharmaceutical Services (Fort Washington, PA, USA) po-
tentially explaining the inverse benefit in the USA. The maturity
patterns of Kaplan-Meier outcome curves (2) and distribution of
events in the USA (2) (P Fig. 7) matched very well with previous
evidence, while overall PLATO curves (1, 2) are paradoxical and
unseen before.

Importantly, similar to the USA, sites in Russia and Georgia
were also monitored by the third party CRO, Worldwide Clinical
Trials (King of Prussia, PA, USA). Clopidogrel was superior to ti-
cagrelor in both countries (P Fig. 2). The planned PEGASUS trial
in stable coronary disease will be run by the TIMI investigators
again (TIMI-54) (12), and this turn of events also challenges the

© Schattauer 2011
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integrity of the PLATO trial results. Before clearing the mortality
issue in PLATO, any more ticagrelor studies in the USA seem un-
ethical, and PEGASUS should be put on hold until the excess mor-
tality issue in PLATO clears.

Prior studies with ticagrelor

Also, it is critical to remember that Phase II studies with ticagrelor
(DISPERSE [13] and DISPERSE-2 [14]) were run by the TIMI
group with highly unfavourable results, including more deaths (13
vs. 4) (2) for ticagrelor (P Table 5), while PLATO, with huge mor-
tality benefit, was predominantly monitored by the study sponsor,
while TIMI investigators were not involved.

Sepsis controversy

In addition to the MI/CV death risks ratio mismatch in the clopi-
dogrel arm, the numbers for general infections and sepsis-related
deaths make no sense whatsoever (see P Table 6 for details).

The data outlined in the table clearly suggest that more potent
platelet inhibition with ticagrelor caused slightly more frequent
risk for infections than those inflammatory events associated with
clopidogrel which is perfectly understandable. However, the re-
markable (>3 times) reduction of deaths reported after ticagrelor
makes no sense, and should be independently verified as well.

Table 3: Causes of deaths in PLATO.

Country/Parameter Poland Hungary
Patients enrolled (n) 2,666 1,267
Reported events (n) 96/137 42/70
Events favouring ticagrelor (n) 41 28

Weight in PLATO (%) 1433 6.81

Table 4: Primary endpoint component differences in TRITON and
PLATO.

Outcome/Agent Prasugrel Ticagrelor
Vascular death (n) —17 -89
Non-fatal myocardial infarction (n) =122 -80?
Non-fatal stroke (n) +1 +19

Total events (n) -138 -150

Table 5: Efficacy of ticagrelor in phase Il studies (DISPERSE and
DISPERSE-2 combined).

Outcome (%) Ticagrelor (n=663) Clopidogrel (n=327)

CV death/Ml/stroke 39 4.9
CV death 1.8 1.2
MI 2.4 43
Stroke 03 03
Death 1.96 1.2
(n=13) (n=4)

K-W Failure Rate
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

U.S.Only: Primary Outcome
Composite or CV Death/MI (excl. silent MI) /Stroke

#atrisk (events)
CLOP 706
. . TICAG 707
Figure 7: The outcome patterns in the

PLATO-US cohort. (Reprinted from R. Fiorenti-
no, Clin Rev).

100 ' 300 365

200
Days
{a9) 636 {8 560 {8) a13 {2) 2862
{49} 633 (16) 547 {11) 405 {6} 264
— Clopidogrel Ticagrelor
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Trial/Duration Monitoring

Mortality

Table 6: Distribution of infections and sep-

CHARISMA -2 years (€}

PROVE-IT - 2 years TIMI

ACUITY -1 year CRF

TRITON - 6-15 months TIMI
Short-term one-month trials

CURRENT 0ASIS
CHAMPION-PCI Study Sponsor
CHAMPION-PLATFORM Study Sponsor
PLATO - 6~12 months Study Sponsor

PLATO - 6~12 months 3" party CRO in the USA

Identical (4.8%)
2.2% vs. 3.2%
3.7% —3.9%
3.0% -3.2%

sis-related deaths in PLATO, dependent on
treatment assignment.

Identical CV deaths (1.9%)
Identical (0.9%)
1.5% vs.1.7%

4.5% vs. 5.9%
3.2% -3.8%

Impressions

The death rates in PLATO in general, and mortality benefit of ti-
cagrelor in particular seem paradoxical and unnatural, requiring
independent vital status verification in top enrolling sites in Po-
land and Hungary, especially those with unusually high reported
mortality independently from randomisation codes. The differ-
ences in mortality for 3" party CRO, and sponsor self-monitoring

are presented in P>Table 7.

PLATO mortality rates are unlikely to be caused by a play of
chance considering the overall large sample size, high numbers in
both arms (15, 16), and the following concerns:

A. The previously unseen high death rates after clopidogrel and ti-
cagrelor, and further unseen magnitude of death reduction re-
ported after ticagrelor;

B. The unseen pattern of delayed (until after two months) but
growing late mortality benefit despite short duration, frequent
clopidogrel pretreatment, and incomplete follow-up.

C. Volunteering the hypothesis that aspirin dose affects PLATO out-
comes at the time of active regulatory submission may represent
an attempt to shift attention from real problems with other spon-
sor-monitored countries like Poland or Hungary to the USA;

D. The USA mortality data, not monitored by the PLATO sponsor,
but 3" party CRO matched very well with prior evidence;

E. Eliminating TIMI from conducting, and most importantly
monitoring PLATO;

Table 7: Site monitoring and mortality in recent ACS trials.

Symptom/Infection Ticagrelor Clopidogrel
Upper respiratory 947 (10.25%) 882 (9.6%)
Heart 15 (0.16%) 9(0.1%)
Lungs 233 (2.52%) 245 (2.67%)
Urinary tract 184 (2.0%) 161 (1.8%)
Viral 466 (5.05%) 415 (4.52%)
Bacterial 506 (5.48%) 492 (5.36%)
Sepsis-related deaths 7(0.1%) 23 (0.2%)

Thrombosis and Haemostasis 105.5/2011

E. Desperation to show mortality benefit of ticagrelor despite op-
posite phase 2 results to achieve a reasonable trade-off for the
unfavourable safety.

G. Failure of the parent compound (cangrelor) (17), and rolofyl-
line (18) to improve outcomes. Lack of efficacy for rolofylline in
heart failure (18) also challenges the adenosine-related mech-
anism of potential ticagrelor mortality benefit in PLATO (6,
19), since both agents may similarly exert their effects via
modulation of adenosine receptors.

H. Lack of regional outcome differences in TRITON (20).

In summary, the above evidence suggests that PLATO mortality
numbers are paradoxical, and should be independently verified.
Regulators should completely ban sponsors from site self-moni-
toring, especially in indication-seeking studies.

Disclosure

Dr. Serebruany is listed as an inventor for the US patent appli-
cation: Treating cardiac arrhythmias, heart failure, peripheral ar-
tery disease and stroke with cyclopentyl-triazolo-pyrimidine or
derivative thereof (USN 61/253,829) assigned to HeartDrug™
Research LLC. He received funding for research studies with
clopidogrel, and consultant fees from both clopidogrel and ti-
cagrelor manufacturers.

References

1. Wallentin L, Becker RC, Budaj A, et al. Ticagrelor versus Clopidogrel in Patients
with Acute Coronary Syndromes. N Engl ] Med 2009; 361: 1045-1057.

2. Ticagrelor Secondary Review. Available at http://www.fda.gov/downloads/Advi
soryCommittees/CommitteesMeetingMaterials/Drugs/CardiovascularandRen-
alDrugsAdvisoryCommittee/UCM220192.pdf.

3. CURE Trial Investigators. Effects of clopidogrel in addition to aspirin in patients
with acute coronary syndromes without ST-segment elevation. N Eng ] Med
2001; 345: 494-502.

4. Wiviott SD, Braunwald E, McCabe CH, et al. Prasugrel versus Clopidogrel in Pa-
tients with Acute Coronary Syndromes. N Engl ] Med 2007; 357: 2001-2015.

5. Stone GW,Ware JH, Bertrand ME, et al. Antithrombotic strategies in patients with
acute coronary syndromes undergoing early invasive management: one-year re-
sults from the ACUITY trial. ] Am Med Assoc 2007; 298: 2497-2506.

6. Serebruany VL, Atar D. The PLATO trial: do you believe in magic? Eur Heart ]
2010; 31: 764-767.

© Schattauer 2011

Downloaded from www.thrombosis-online.com on 2013-11-04 | ID: 1000336302 | IP: 159.213.50.2
For personal or educational use only. No other uses without permission. All rights reserved.



Current Controversies

759

Serebruany VL. Dyspnea after AZD6140: safety first? Eur Heart ] 2006; 27: 1505.
ISIS-2 Trial Investigators. Randomised trial of intravenous streptokinase, oral as-
pirin, both, or neither among 17,187 cases of suspected acute myocardial infarc-
tion: ISIS-2.1SIS-2 (Second International Study of Infarct Survival) Collaborative
Group. Lancet 1988; 2: 349-360.

COMMIT Collaborative Group. Addition of clopidogrel to aspirin in 45852 pa-
tients with acute myocardial infarction: randomized placebo-controlled trial.
Lancet 2005; 366: 1607-1621.

. Malkin CJ, Channer KS. Life saving or life prolonging? Interpreting data from sur-

vival curves for patients with congestive heart failure. Eur J Heart Fail 2005; 7:
143-148.

. Serebruany VL. Mortality benefit in PLATO cannot be explained by antiplatelet

properties of ticagrelor. Cardiology 2011; 117: 231-233.

. AstraZeneca initiates Brilinta Pegasus-TIMI 54 study. Available at: http://clinical

trials.pharmaceutical-business  review.com/news/astrazeneca_initiates_brilin-
ta_pegasustimi_54_study_101004.

. Husted S, van Giezen JJ. Ticagrelor: the first reversibly binding oral P2Y12 recep-

tor antagonist. Cardiovasc Ther 2009; 27: 259-274.

. Cannon CP, Husted S, Harrington RA, et al. Safety, tolerability, and initial efficacy

of AZD6140, the first reversible oral adenosine diphosphate receptor antagonist,

15.

16.

17.

18.

19.

20.

compared with clopidogrel, in patients with non-ST-segment elevation acute cor-
onary syndrome: primary results of the DISPERSE-2 trial. ] Am Coll Cardiol
2007; 50: 1844-1851.

Pritsch M, Unnebrink K. Monitoring clinical studies. Development, measures and
consequences. Med Klin (Munich) 2000; 95: 72-76.

Ricci S, Lewis S, Sandercock P; IST Collaborative Group. Previous use of aspirin
and baseline stroke severity: an analysis of 17,850 patients in the International
Stroke Trial. Stroke 2006; 37: 1737-1740.

Harrington RA, Stone GW, McNulty S, et al. Platelet inhibition with cangrelor in
patients undergoing PCI. N Engl ] Med 2009; 361: 2318-2329.

Massie BM, O'Connor CM, Metra M, et al. Rolofylline, an adenosine A,-receptor
antagonist, in acute heart failure. N Engl ] Med 2010; 363: 1419-1428.
Serebruany VL. Adenosine release: A potential explanation for the benefits of ti-
cagrelor in the PLATelet inhibition and Outcomes trial. Am Heart J 2010; 161:
1-4.

Ruff CT, Giugliano RP, Antman EM, et al.; for the TRITON-TIMI 38 Investi-
gators. Safety and efficacy of prasugrel compared with clopidogrel in different re-
gions of the world. Int J Cardiol 2011; in press.

© Schattauer 2011

Thrombosis and Haemostasis 105.5/2011

Downloaded from www.thrombosis-online.com on 2013-11-04 | ID: 1000336302 | IP: 159.213.50.2
For personal or educational use only. No other uses without permission. All rights reserved.



