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Figure 3 shows the results of conparison of the inpact of thronbocytopenia
on nortality in patients treated with HDB tirofi ban or abci xi mab.
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Nor mal i zati on of ST-segnent elevation is crucial for managi ng high-risk
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Eluting Stent or Bare Metal Stent in Acute Myocardial Infarction Study
(MULTISTRATEGY) was conducted. The basic design of the study was detailed earlier.'’
Briefly, patients were randomly assigned with the use of a 2 x 2 factorial design to one of
four interventional strategies of reperfusion: abciximab with an uncoated stent; abciximab
with a sirolimus-eluting stent; HDB tirofiban hydrochloride with an uncoated stent; or HDB
tirofiban hydrochloride with a sirolimus-eluting stent. Patient characteristics were similar
among all four groups except that there was a slightly higher prevalence of prior transient
ischemic attacks in the tirofiban/uncoated-stent groups. The inclusion criteria were (1) chest
pain for longer than 30 minutes with an electrocardiographic ST-segment elevation of 1 mm
or greater in two or more contiguous electrocardiogram leads, or with a new left bundle-
branch block, and (2) admission either within 12 hours of symptom onset or between 12 and
24 hours after onset with evidence of continuing ischemia. The exclusion criteria included
administration of fibrinolytics in the previous 30 days, major surgery within 15 days, and
active bleeding or previous stroke in the last six months. Immediately after eligibility criteria
were met and before the visualization of coronary arteries through angiography, the treating
physician at each investigational site performed open-label assignments of study treatments
via sealed envelopes. Randomization was achieved with a 1:1:1:1 computer-generated
random sequence supplied by an academic statistician, without stratification, in blocks of 30.

Tirofiban hydrochloride was administered in a high-dose bolus (25 pg/kg bolus)
followed by a continuous infusion (0.15 pg/kg/min for 18-24 hours). This type of regimen is
described in U.S. Patent No. 6,770,660. Abciximab was administered in a 0.25 mg/kg bolus,
followed by 0.125 pg/kg/min continuous infusion for 12 hours. The administration of both
drugs began at first medical contact, before arterial sheath insertion. Heparin was given at 40
to 70 U/kg, targeting an activated clotting time of at least 200 seconds. Patients received
aspirin (160-325 mg orally or 250 mg intravenously, followed by 80-125 mg/d orally
indefinitely) and clopidogrel (300 mg orally and then 75 mg/d for at least three months).

A 12-lead electrocardiogram was recorded before the procedure and 90 minutes after
the last balloon inflation in the infarct-related artery. Follow-up visits were scheduled at one,
four, and eight months.

The data for all patients with primary end-point events were reviewed by an indepen-
dent adjudication committee whose members were blinded to treatment assignments. Events
adjudication was performed separately by two members, and in case of disagreement, the

opinion of the third member was obtained and the final decision taken by consensus. The
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Academic Research Consortium.

Changes in the ST-segment of the electrocardiogram were evaluated cumulatively
before and 90 minutes after intervention. ST-segment elevation was measured to the nearest
0.5 mm at 60 milliseconds after the J point by a single experienced cardiologist who was
blinded to treatment assignments. The intraobserver agreement was 94.1% (K=0.82) in
identifying the recovery by at least 50% of ST-segment elevation in 217 randomly selected
patients (30% of all interpretable electrocardiograms). Quantitative angiographic analyses
were performed with a validated edge-detection system (CAAS II; Pie Medical, Maastricht,
the Netherlands), and coronary flow was classified according to Thrombolysis in Myocardial
Infarction (TIMI) criteria. Angiographic analyses and TIMI grading were performed by one

independent cardiologist who was blinded to treatment assignments.

Discrete data were summarized as frequencies, and comparisons were made with the

likelihood-ratio x2 test or Fisher exact test. Continuous data were expressed as mean (SD) or
median and interquartile range according to their distribution; comparisons were made with a
one-way analysis of variance or the Kruskal-Wallis test.

With respect to comparison between drug groups, a total of 580 patients was required
for greater than 85% power in detecting a 9% absolute difference, 0.89 in terms of relative
risk, between groups in the proportion of patients who attained at least 50% resolution of ST-

segment elevation, which corresponds to the 50% previously observed absolute difference
5
between abciximab and placebo, with a two-sided 2.5% significance level and an 85%
5
expected event rate in the control group based on previous findings. The noninferiority test

2
was computed with the continuity-corrected y, of Dunnett and Gent on the entire patient
cohort. This was based on both intention-to-treat and per-protocol principles and was applied

to an exploratory analysis across several prespecified subgroups. The Cochran-Mantel-

Haenszel x2 test was performed to evaluate possible imbalances of the relative risk among
different recruiting centers.

Tirofiban yielded noninferior recovery from ST-segment elevation after coronary
intervention in comparison with abciximab; this result was consistent across different
recruiting centers and multiple prespecified subgroups. Similarly, the rate of major adverse
cardiovascular events (MACE, identified as the composite of death from any cause,

reinfarction, and clinically-driven target-vessel revascularization) or bleeding events did not
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thrombocytopenia was lower in the tirofiban group compared with the abciximab group, a
finding of potential clinical relevance.'®

Normalization of ST-segment elevation is crucial for managing high-risk patients.
ST-segment resolution, correlated to small infarct size and transmurality, is a strong and
independent prognostic factor for death or death/MI (death or myocardial infarction), and
internal controls from the MULTISTRATEGY study showed an increase in death/MI-free
survival (95% versus 89%, P = 0.023) for patients achieving ST-segment resolution of at least
50%. With respect to the comparison of HDB tirofiban and abciximab, the primary endpoint
was the incidence of > 50% resolution in ST-segment elevation within 90 minutes following
percutaneous coronary intervention. The results of the study showed no significant
difference in the percentage of patients achieving at least 50% ST-segment resolution
between the abciximab (302 out of 361 patients, 83.6%) and the HDB-tirofiban-treated
patients (308 out of 361 patients, 85.3%) in the intention-to-treat analysis (relative risk for
tirofiban vs. abciximab, 1.020; 97.5% confidence interval, 0.958-1.086; P value < 0.001 for
noninferiority). The per-protocol analysis yielded similar results (relative risk, 1.020; 97.5%
confidence interval, 0.959-1.086; P <.001 for noninferiority). The data thus showed that
treatment with HDB tirofiban led to noninferior ST-segment resolution compared with
abciximab. (See Fig. 1.)

Surprisingly, the onset of thrombocytopenia had a significant effect on patient
outcome. As can be seen in Figure 2, patients with clinical thrombocytopenia (a platelet
count of <100,000/pl [lighter shading]) were greater than five times more likely to die
following the procedure than nonthrombocytopenic patients (platelet count of >100,000/ul
[darker shading]). Similarly, thrombocytopenic patients were approximately three and one-
half times more likely to die or have a myocardial infarction and greater than two and one-
half times more likely to suffer a MACE following treatment than nonthrombocytopenic
patients.

At 30 days, ischemic and hemorrhagic outcomes (Thrombolysis in Myocardial
Infarction) (TIMI), major and minor bleeding) were similar in the HDB-tirofiban and
abciximab groups (7.2% vs. 7.8%, P = .89), as was the incidence of MACE (4.0% vs. 4.37%,
P = .85). However, the incidence of severe or moderate thrombocytopenia was found to be
significantly greater in patients treated with abciximab compared with those treated with
HDB tirofiban (4.0% vs. 0.8%, P = 0.004). (See Table 1;) Even more striking, while the

mortality rates of nonthrombocytopenic patients treated with HDB tirofiban or abciximab

6



.56 5 0.a) 7(1.9) 56 Prcbabl estent thranbods 2(1.1) 1(0.5) 2(1.1) 0 4(1.1)
1 f13) .18 3(0.9) 2(0;5) .65 Definite or prcbablestent tvonbosts 2(1.1)
5(2.7) 4(R02101050R49) 6(1.6) .22 8(2.2) 9(2.4) .81 Saf ergTarsalogm®d®@4Mhj ce
bl eeding 3(1.6) 3(1.6) 5(2.7) 4-(2.2) 8 (22)

were virtually identical, a remarkable difference was seen in the follow-up study of the data
in the mortality rate for patients who became thrombocytopenic following treatment with
HDB tirofiban or abciximab. As can be seen in Figure 3, 20% of the patients with
abciximab-induced thrombocytopenia died within eight months, whereas none of the patients
with HDB-tirofiban-induced thrombocytopenia died in the following eight-month period.

At eight months, the incidence of MACE was found to be similar between the HDB-
tirofiban and abciximab treatment groups (9.9% vs. 12.4%, P =0.30) (Table 1). In the
intent-to-treat population, the probability of death/MI within eight months after treatment was
7.5% for patients treated with abciximab versus 5.9% for patients treated with HDB tirofiban
(P =0.55). (See Table 1 and Figure 4.)

Thus, the data show in the first place that HDB-tirofiban treatment surprisingly results
in significantly diminished incidence of severe or moderate thrombocytopenia compared to
abciximab treatment. The data further show a surprising reduction in mortality of patients

with HDB-tirofiban-induced thrombocytopenia vs. abciximab-induced thrombocytopenia.
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‘Table 1

Kaplan-Meier Estimates of the Clinical Outcomes at30 Days and 8 Months

Abciximab Abciximab Tirofiban  Tirofiban Stents Drugs
Plus Plus Plus Phis 1
Uncoated Sirolimyus- Uncoated Sirolimus- Uneoatod Sirolimus- P Value P Value
Stent Buting Stent  Stent  Ekfing Stent  Stent  Eluting Sterit Betwéen Abciximab Tirofiban Between
Outcome fn=186) (n=186) (n=186) (n= 103) in=372) (=372 Stents (n=372) (n=372) Drugs
At 30d, No. {%)
Death 6(32) 301.§ 2(1.9) 2¢.9) 8{223 5{1.3) 40 9@.4) 4(1.1) 16
Rairfarction 52.7) 0 502.7) 5@7 10Q27) 5(1.3 .18 5(1.3 1027 20
Death or reinfarction 11{5.9) 3(1.6) 7.8 738 18(4.8) 100.7) 12 1438 1438 98
Clricaly diven target-vessel 57) 1(0.5) 3(1.§ 527 822 6(1.8) 59 6{1.9) 8(2.9 .50
revasculartzstion
Composits of death, 12 (64) 4(2.2) 7(38) 843 19(.1) 12{3.2) 20 1643 154.0 85
reirfarefion, or terget-vessd
revascularization
Defintte stant thrombosis 4@22) 1(.5) 3(1.6) 4.2 7(1.8} 5(1.3 5 5019 7 (j .9) 56
Probable stent thrambosis 2(1.1) 1(0.5) 2(1.1) 0 4(1.1) 103 18 309 2(0:5) B85
Definite or prababla stent 6(32) 2{1.1) 527 422 1N1QO 6(1.6) 2 8R2 9{2.4) 81
thrombosis
deyss 3(1.6) 3(1.8 5@27 4022 8(23 7(1.9 19 6(1 6) 9(2.4) 44
‘Mincr biseding 15(8.1) 8(4.3 16.9 7608 {0 15 {4.0) 0 2802 1848 40
biood calls transfusion
Redz1 Units 4 22) 4.2 9(4.8) 5@7) 1335 9p4) 30 8R2Y 1438 20
=2 Units 4(22) 42.2) 632 3{1.6) 1027} 7(1.9) 46 8.2 9(2.4) .82
Severe thrombocytopenia 6(32) 3(1.8 2{1.1) 0 822 308 23 9.4 2(0.5) 03
{50000 celis/mm?) _
Moderate thrombooytoperta 2 {1.1) 4.2 1{0.5) 0 3({08) 4{1.1) 70 6(1.6 1{0.39 .06
{< 100000 cefs/mnT)
At 8 mo, No. (%)
Composite of death, 30(16.1) 1688 24(128) 137.Q 54(145 28078 004 46(124) 37 P.9) 30
reinfarction, or target -vessel
revascularization
Death 8{4.3) 7(38 7038 4.2 15 {4.0) 180 42 1540 1380 42
Reirfarction 9(4.8) 4(2.2) 8@.3 8(4.3 17 (4.6) 1283 M 1385 164.3 57
Death or renfarction 16 (8.6) 11(5.9) 12(6.5) 115.8 28@5) 22 5.9) 37 B 2259 55
Cinically criven terget-vessel 21(11.3 6(3.2) 17(9.1) 6(32) 38(10.2) 12 3.2). <0 2173 2362 58
revascuiarization
Definite stant thrombiosis 7{38) 3(1.6) 4R2) 632 1130 9@4) 85 10pmn 107 98
Possible start thrombosis 1{0.5) 3(1.6) 31 0 4(1.9) 30.8 N4 4(1.1) 3(0.8) .70
Definite or prabaols stent 9(4.8) 429 632 6132 15@.0) 1027 31 183Q%5 1233 85
-
Definte or probable of g9{@.8) 7(x8 8(4.3 632 17 48) 13{39) 45 1803 1438 1
possible stent thrombxosis’




10(2.7) 7(1.9) .46 8(2.2) 9(2.4) _82 Seven) thronbooitoperla (<50.000
cells/mm1 6(3. 2) 3(1.9) 2(1.1) 0 8 (22) 3(0.8) .23 9(2.4) 2(0.5) .03
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3(0.8) 4(1.1) .70 6(1.6) 1(0.2) .06 Conposite ottleath, reinfarctim or
target-vess ﬁjhe rmee\t/l?osag %lf ?hderpartesle%? 1n%gntgo]h6can be engpqg;'ed during the treatment of any
patients for whom inhibition of platelet aggregation or adhesion is desired or required. Such
patients can include patients who are already thrombocytopenic, are prethrombocytopenic or
predisposed to thrombocytopenia, or are normal in this regard. The treatments to which the
patients are being subjected may be, but are not confined to, arterial grafts, carotid
endaterectomy and other cardiovascular procedures wherein manipulation of arteries or
organs, and/or the interaction of platelets with artificial surfaces, leads to platelet aggregation
and potential formation of thrombi and thromboemboli.

The practice of the invention is not limited to the preferred administration regimen
described earlier herein; any suitable HDB/continuous-infusion regimen may be employed.
For example, the HDB may be in the range of about 20 to about 30 pg/kg and the subsequent
continuous infusion may be in the range of about 0.10 to about 0.20 pg/kg/min for a period of
about 6 to about 108 hours.

The practice of the invention is not limited to the administration of the hydrochloride
salt of tirofiban; any pharmaceutically acceptable tirofiban salt may be employed. Such salts
include, but are not limited to, acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate,
bitartrate, borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, gluceptate, gluconate,
glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,
hydroxynapthoate, iodide, isothionate, lactate, lactobionate, laurate, malate, maleate,
mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate,
oleate, oxalate, pamoate, palmitate, panthothenate, phosphate/diphosphate, polygalacturonate,
salicylate, stearate, subacetate, succinate, tannate, tartrate, teoclate, tosylate, triethiodide and

valerate.
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FIGURE LEGENDS

Figure 1: A noninferiority analysis of tirofiban with respect to abciximab is shown.
The analysis is based on comparison of effectiveness in achieving the primary end point,
defined as attainment of at least 50% resolution of/recovery from ST-segment elevation in a

12-lead electrocardiogram 90 minutes after intervention.

Figure 2: A comparison is shown of the outcome within eight months for patients
treated for myocardial infarction depending on whether or not they become
thrombocytoi)enic (lighter shading vs. darker shading) as a side effect of the treatment.
Compared are the chances for death from any cause; for death or another myocardial
infarction; and for occurrence of a major adverse cardiovascular event (defined as the
composite of death from any cause, reinfarction, and clinically-driven target-vessel

revascularization within the first eight months).

Figure 3: A comparison is shown of the chances of mortality within eight months of
treatment in myocardial-infarction patients treated either with HDB tirofiban or abciximab
and depending on whether the patients were thrombocytopenic (lighter shading) or not
(darker shading).

Figure 4: A comparison is shown of the probability of experiencing a clinical event
(death or reinfarction) within eight months of treatment of myocardial-infarction patients

treated either with HDB tirofiban or abciximab.
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FI GURE LEGENDS Figure 1: A noninferiority analysis of tirofiban with
respect to abciximab is shown. The analysis is based on conparison of

ef fecti vawes1asormahi eving the primary end point, definedras@abwedzanent of
at | east 50% resol ution of/recovery from ST-segnent el evation in a 12-1ead
el ectrocar di,ogram mnutes after intervention. . Figure 2: A

conpari son Ps shomﬁ%anetQﬁ(gF%ﬁf%dtd’ﬁ%t%q?m Oéi%’g‘ﬁﬂerﬁ’&ﬂ‘ﬁgatﬁ??lsﬁj‘ﬁeia%ts treat ed
for nyocardial infaiehibe S qiredBirabodRipesic R prédipokétey become

t hr onbocyt openi ¢ (Iighte?wgﬁggigg vs. darker sha?ingf)as a side effect of
the treatnent. Conplresdogytepemies warpalsnflis regazd.-h from any cause; for death
or anot her nyocardial infarction; and for occurrence of a nmjor adverse
cardi ovascul ar event (defined as the conposite of death from any cause,
reinfarction, and clinically-driven target-vessel revascularization within
the first eight nonths). Figure 3: A conparison is shown of the
chances of nortality within eight nonths of treatnent in
nyocardi al -i nfarction patients treated either with HDB tirofiban or
abci xi mb and dependi ng on whether the patients were thronbocytopenic

(l'i ghter shading) or not (darker shading). Figure 4: A conparison is
shown of the probability of experiencing a clinical event (death or
reinfarction) within eight nonths of treatnent of myocardial -infarction
patients treated either with HDB tirofiban or abcbdnmab. WO

2010/ 059244PCT/ US2009/ 006240 We claim 1. A nethod for reducing the risk of
t hr onbocyt openi a- associ ated nortality which conprises admnistering to a
patient suffering froma condition whose treatnment requires the inhibition
of platelet aggregation a therapeutically effective anmobunt of a
pharmaceutically acceptable salt of tirofiban. 2. A nethod for reducing the
ri sk of becom ng thronbocytopeni c which conprises admnistering to a
patient suffering froma condition whose treatnment requires the inhibition
of platelet aggregation a therapeutically effective anmobunt of a
pharmaceutically acceptable salt of tirofiban. 3. A nethod for reducing the
ri sk of thronbocytopeni a-associ ated norbidity which conprises adm ni stering
to a patient suffering froma condition whose treatnment requires the
inhibition of platelet aggregation a therapeutically effective anmount of a
pharmaceutically acceptable salt of tirofiban. 4. The method according to
any one of clains 1-3, wherein the tirofiban is adm nistered intravenously
as a high-dose bolus followed by a continuous infusion over tinme. 5. The
nmet hod according to claim4, wherein the high-dose bolus is about 25 pg/kg
and the continuous infusion is about 0.15 ttg/kg/ mn for about 18-24 hours.
6. The nethod according to any one of clains 1-3, wherein tirofiban
hydrochl oride is adm nistered. 7. The nmethod according to claim4, wherein
tirofiban hydrochloride is adm nistered. 8 The nethod according to claim
5, wherein tirofiban hydrochloride is admnistered. WO

2010/ 059244PCT/ US2009/ 006240 9. The net hod according to claim1l or 3,
wherein the patient is already thronbocytopenic; prethronbocytopenic or
predi sposed to thronbocytopenia; or normal in this regard.
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