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Description

Field of the Invention

[0001] The instant invention relates to the field of plate-
let inhibition, and in particular to a compound for use in
methods of inhibiting platelet aggregation and related ac-
tivities in patients previously treated with thienopyridines.

Background of the Invention

[0002] Anti-platelet therapy has been shown to reduce
clinical ischemic events and improve outcomes for acute
coronary syndrome (ACS) patients. Currently, the ap-
proved anti-platelet products include aspirin and
thienopyridines, such as clopidogrel and ticlopidine. One
of the most widely prescribed thienopyridines is clopi-
dogrel, which is also known as Plavix®.
[0003] Physicians often prescribe a dual anti-platelet
therapy, which include aspirin and a thienopyridine, such
as clopidogrel, for patients who have been diagnosed
with acute coronary syndromes (ACS) or for patients who
are showing symptoms associated with ACS as a first
line treatment. Pending further examinations, these pa-
tients may continue with this treatment or receive other
treatments such as coronary artery bypass grafting (CA-
BG) and PCI. Consistent with this practice, current
ACC/AHA guidelines recommend immediate initiation of
dual anti-platelet therapy of clopidogrel and aspirin after
a patient is diagnosed with ACS. Similarly, patients that
have received a bare metal stent or drug-eluting stent
are also put on aspirin and Plavix® for an extended period
of time to prevent an ischemic event.
[0004] For many patients, this dual anti-platelet thera-
py provides tremendous clinical benefits, and minimizes
the risks of ischemic events, such as heart attack and
stroke. However, for certain patients, this therapy does
have problems. Side effects from the use of thienopyri-
dines include severe neutropenia, thrombotic thrombo-
cytopenic purpura and increased incidence of hemor-
rhage, including gastrointestinal hemorrhage and cere-
bral hemorrhage. Furthermore, it has been observed that
patients receiving the dual anti-platelet therapy experi-
ence an increased need for blood transfusions and inci-
dence of bleeding complications while undergoing sur-
gery and other invasive procedures. This is particularly
true for ACS patients who often receive surgery, such as
CABG and PCI, and other invasive procedures, such as
implantation of a bare metal stent (BMS) or drug-eluting
stent (DES).
[0005] Due to these concerns, for many patients who
undergo surgery or other invasive procedures as subse-
quent treatments, continuation of the dual anti-platelet
therapy of aspirin and clopidogrel is not desirable. Cur-
rent ACC/AHA and STS guidelines recommend cessa-
tion of clopidogrel and aspirin before any non-emergent
cardiac surgical procedures in order to minimize risk of
bleeding during surgery.

[0006] Further complicating the matter, aspirin and
thienopyridines are both irreversible, long-acting platelet
antagonists. Reversal of the inhibition of platelet function
occurs only as new platelets are generated and therefore
even after discontinuation of aspirin and thienopyridines,
their effect lasts several days before being completely
eliminated. Consequently, a patient is often required to
stop the dual anti-platelet therapy and wait for five to sev-
en days before any surgical or invasive procedure can
be performed.
[0007] As a result, physicians often face the difficult
choice of discontinuing clopidogrel and aspirin prior to
surgery and risking a potential ischemic event in the un-
protected perioperative period or delaying surgery until
after the time at which clopidogrel is no longer required.
[0008] Therefore, a need exists for additional anti-
platelet therapies where conventional treatments, such
as thienopyridine treatment (including clopidogrel or
Plavix®) cannot be used, for example, where the effec-
tiveness of the treatment has decreased over time, where
the treatment is contraindicated, or where the treatment
cannot be administered to the subject (such as an orally
administered therapy). Further, in view of the long-lasting
and irreversible side effects of thienopyridine, a new ther-
apy for patients who are undergoing surgery or other in-
vasive procedures, and who have discontinued prior
treatment of aspirin and thienopyridines, is needed. Such
therapies would allow suppression of platelet activities
prior to, during, and/or after an invasive procedure with-
out an increased risk of excessive or irreversible bleed-
ing. This new therapy would also maintain platelet inhi-
bition at acceptable levels and allow for rapid restoration
of platelet function after discontinuation so that patients
may undergo invasive procedures without increasing the
risk of bleeding complications.

Summary of the Invention

[0009] The present invention provides a reversible,
short-acting P2Y12 inhibitor for use in a method of at least
partially inhibiting platelet activities in a subject previously
treated with at least one thienopyridine, wherein treat-
ment with the at least one thienopyridine is discontinued
prior to administering the reversible, short-acting P2Y12
inhibitor, wherein the reversible, short-acting P2Y12 in-
hibitor is cangrelor and is administered to the subject up
to 5 days before an invasive procedure to be performed
on the subject or during an invasive procedure being per-
formed on the subject.
[0010] Where a scheduled cessation of anti-platelet
treatment is desirable, such as during an invasive pro-
cedure, administration of the reversible, short-acting
P2Y12 inhibitor is administered to the subject up to 5 days
before an invasive procedure to be performed on the sub-
ject. It can end several hours prior to the procedure.
[0011] The described use can be used for subjects di-
agnosed with symptoms such as stable or unstable an-
gina, vascular ischemic events, atherosclerosis, acute
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coronary syndrome, including STEMI or N-STEMI. The
described use can also be used for patients having pre-
viously received a stent, such as a bare metal stent or a
drug-eluting stent, and the treatment or prevention of
stent thrombosis.
[0012] The described use can be used for a subject
before, during, and/or after an invasive procedure, such
as coronary artery bypass grafting, orthopedic surgeries,
urological surgeries, percutaneous coronary interven-
tion, other general invasive procedures, such as endar-
terectomy, renal dialysis, cardio-pulmonary bypass, en-
doscopic procedures or any medical, surgical, or dental
procedure that could potentially lead to excessive bleed-
ing or hemorrhage.
[0013] Further, the described use of the present inven-
tion can be used in a subject who cannot be orally ad-
ministered platelet inhibiting therapies and, for whatever
reason, cannot be administered long lasting thienopyri-
dines, such as clopidogrel or Plavix®.

Brief Description of the Figures

[0014] Understanding of the present invention will be
facilitated by consideration of the following detailed de-
scription of the embodiments of the present invention tak-
en in conjunction with the accompanying drawings, in
which like numerals refer to like parts and in which:

FIG. 1 is a graphical presentation of the percent in-
hibition of ADP-induced platelet aggregation and ef-
fect on bleeding time; and

FIG. 2 is a flow chart of the time periods through
which the present invention is performed.

Detailed Description of the Preferred Embodiments

[0015] It is to be understood that the figures and de-
scriptions of the present invention have been simplified
to illustrate elements that are relevant for a clear under-
standing of the present invention, while eliminating, for
the purpose of clarity, many other elements found in typ-
ical antiplatelet therapies. Those of ordinary skill in the
art will recognize that other elements and/or steps are
desirable and/or required in implementing the present
invention. However, because such elements and steps
are well known in the art, and because they do not facil-
itate a better understanding of the present invention, a
discussion of such elements and steps is not provided
herein. The disclosure herein is directed to all such var-
iations and modifications to such elements and methods
known to those skilled in the art. Furthermore, the em-
bodiments identified and illustrated herein are for exem-
plary purposes only, and are not meant to be exclusive
or limited in their description of the present invention.
[0016] The present invention provides a use for at least
partially inhibiting platelet activities for subjects having
previously been administered a thienopyridine by discon-

tinuing the thienopyridine and administering the revers-
ible, short-acting platelet inhibitor for maintaining platelet
inhibition. Such use may be used prior to and/or during
an invasive procedure. Examples of platelet activities in-
clude platelet aggregation. Examples of such invasive
procedures include coronary artery bypass grafting, or-
thopedic surgeries, urological surgeries, percutaneous
coronary intervention, other general invasive proce-
dures, such as endarterectomy, renal dialysis, cardio-
pulmonary bypass, endoscopic procedures or any med-
ical, surgical, or dental procedure that could result in ex-
cessive bleeding or hemorrhage to the patient. Platelet
inhibition can be maintained at acceptable and targeted
levels, and allows for rapid restoration of platelet function
after discontinuation so that patients may undergo inva-
sive procedures without increasing the risk of bleeding
complications.
[0017] The described use can be used for treating or
preventing a disease or condition. For example, the de-
scribed use can be used for subjects diagnosed with
symptoms of stable or unstable angina, vascular ischem-
ic events, atherosclerosis, acute coronary syndrome, as
well as STEMI or N-STEMI. The described use can also
be used for subjects having previously received a stent,
such as a bare metal stent or a drug-eluting stent, for the
treatment or prevention of stent thrombosis. While the
present invention is generally targeted for use with hu-
man subjects, the described methods can be used on
any living animal.
[0018] The present invention further provides a meth-
od for maintaining adequate P2Y12 inhibition, with rapid
reversibility, upon discontinuation of thienopyridines. For
example, patients with indwelling drug-eluting stents are
typically maintained on aspirin and clopidogrel to prevent
stent thrombosis. Should these patients require a surgi-
cal procedure, cessation of clopidogrel increases the risk
for ischemic events or stent thrombosis. Further, main-
taining irreversible platelet inhibition with aspirin and a
thienopyridine leads to unacceptable operative bleeding
risk. As mentioned previously, cessation of clopidogrel
may increase the incidence of ischemic events in the
short-term due to a "rebound" effect of platelet activation
(Ho et al JAMA 299(5):532-9 (2008); erratum JAMA
299(20):2390 (2208)). By providing effective platelet in-
hibition with the reversible, short-acting platelet inhibitor
during the period of clopidogrel withdrawal, patients can
be protected from ischemic events and also preserve nor-
mal hemostasis at the time of surgery.
[0019] As explained previously, dual antiplatelet ther-
apy with clopidogrel and aspirin may reduce clinical
ischemic events and may further improve outcomes for
patients with ACS. For ACS patients undergoing surgical
revascularization, P2Y12 inhibition with clopidogrel be-
fore CABG significantly prevents ischemic events in sur-
gical patients.
[0020] Reversible, short-acting P2Y12 inhibitors have
several advantages over their thienopyridine counter-
parts. For example, the thienopyridines, such as clopi-
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dogrel, ticloridine, and prasugrel, are pro-drugs that re-
quire metabolism for conversion to the active metabolite.
In contrast to this, reversible, short-acting P2Y12 inhibi-
tors can directly act on the P2Y12 receptor without any
metabolic conversion. They often have relatively short
half lives as compared to the thienopyridines. For exam-
ple, the plasma half life of cangrelor is approximately less
than 10 minutes, and allowing for a return to normal plate-
let function in a short period upon discontinuation. By
reducing the need for a compound to be metabolized for
activity, and by having a relatively short half life, revers-
ible, short-acting P2Y12 inhibitors are considered "re-
versible", meaning that full platelet functionality may re-
turn rather quickly as compared to thienopyridines.
[0021] As discussed herein, there are a number of cir-
cumstances under which thienopyridine therapy cannot
be utilized to control platelet activity in a subject. For ex-
ample, patients in acute setting are mostly sedated, on
multiple IV agents, with impaired gastrointestinal absorp-
tion and often intubated. Under such circumstances, oral
therapy (the primary means of thienopyridine adminis-
tration) is not feasible and may be potentially hazardous
as the patients cannot swallow oral agents.
[0022] In addition, acute disease management re-
quires flexible treatments as the patient situation and risk
changes frequently. An intravenous platelet inhibitor that
achieves immediate effect without a requirement for ab-
sorption and metabolism to achieve rapid onset of effect
(as opposed to oral therapy which requires absorption
and potentially liver metabolism to convert inactive pro-
drug to the active compound) with a short duration of
action and reversible effect is critically important in the
management of acutely ill patients.
[0023] As used herein, the term "reversible, short-act-
ing P2Y12 inhibitor" refers to a compound which inhibits
P2Y12 receptor activities, which has a fast onset time and
a relatively short metabolism rate as compared to those
of thienopyridines. The fast-acting, reversible P2Y12 in-
hibitor is cangrelor.
[0024] Cangrelor is a potent, direct, and reversible an-
tagonist of the platelet P2Y12 receptor. The binding of
cangrelor to the P2Y12 receptor inhibits platelet activation
as well as aggregation when mediated in whole or in part
via this receptor. Cangrelor can be derived completely
from synthetic materials, and is an analogue of adenos-
ine triphosphate (ATP), the natural antagonist for the
P2Y12 receptor. Cangrelor shows an immediate onset of
effect (t1/2∼ 5-6 min) and it can be administered as a
bolus and/or infusion. It does not require GI absorption
or liver metabolism to achieve therapeutic plasma con-
centrations required for its activity. Because Cangrelor’s
effect on platelets is reversible, it therefore enables
homeostasis within a short period after discontinuation
of infusion. As such, it is ideally positioned for use in acute
situations where treatment flexibility is required, such as
emergency room procedures, use in the ICU and peri-
procedural setting and pre- and post-surgery recovery
periods when platelet inhibition is an important compo-

nent of patient management. A description of cangrelor
and its related compounds can be found in U.S. Pat. No.
5,721,219 (Ingall et al.), the entire disclosure of which is
incorporated by reference herein as if set forth in its en-
tirety.
[0025] The reversible, short-acting P2Y12 inhibitor
(cangrelor) can be administered using any of the various
methods and delivery systems known to those skilled in
the art. The administering can be performed, for example,
intravenously, orally, via implant, transmucosally,
transdermally, intramuscularly, intrathecally, and subcu-
taneously. According to one preferred embodiment, the
reversible, short-acting P2Y12 inhibitor may be adminis-
tered intravenously or orally. It is contemplated that the
reversible, short-acting P2Y12 inhibitor can be adminis-
tered intravenously in accordance with the present in-
vention during an invasive procedure, such as surgery,
when the patient is comatose, or any other such scenario
where use of the oral administration of a platelet inhibitor
is prohibited.
[0026] In the case of administering and ceasing the
therapy prior to surgery in accordance with one embod-
iment of the present invention, such use allows patients
to undergo surgery or other invasive procedures without
excessive perioperative bleeding. For example, as de-
scribed herein, cangrelor infusion can maintain platelet
inhibition levels of approximately greater than or equal
to 60% after discontinuation of clopidogrel and before
the procedure begins.
[0027] To determine how to administer the reversible,
short-acting P2Y12 inhibitor or the amount of a reversible,
short-acting P2Y12 inhibitor to be administered, the phar-
macokinetic profile of the reversible, short-acting P2Y12
inhibitor can be analyzed using the methods well-known
to a person skilled in the art.
[0028] For example, the pharmacokinetics of cangrelor
has been shown to be substantially linear, and its steady-
state plasma concentrations can be achieved in less than
approximately 5 minutes following the administration of
an intravenous infusion.
[0029] A dose-response relationship of cangrelor has
been evaluated for inhibition of ADP induced platelet ag-
gregation ex vivo. A dose-related inhibition was observed
ranging from 10 ng/kg/min to 4000 ng/kg/min infusion.
The dose-response curve for percentage inhibition of
ADP induced platelet aggregation ex vivo was similar in
male and female healthy volunteers, patients with unsta-
ble angina and in presence of other adjunctive therapy
of aspirin, heparin and nitroglycerin. Cangrelor produced
potent inhibition of ADP-induced platelet aggregation ex
vivo with IC50 7.72 +/- 1.95 ng/mL. As may be seen in
FIG. 1, over 80% inhibition was achieved at doses of
about 0.5 ug/kg/min and above. Inhibition was rapidly
reversible and platelet aggregatory response restored
close to baseline within one hour of stopping the infusion.
An infusion dose of approximately about 0.5 ug/kg/min
of cangrelor can also maintain adequate antiplatelet ac-
tivity during infusion in the targeted patient.
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[0030] It has been determined that consistent and com-
plete platelet inhibition can be maintained throughout
cangrelor infusion with full recovery of platelet function
within approximately one hour of infusion cessation.
Clopidogrel administration at the termination of cangrelor
infusion may lead to the expected degree of platelet in-
hibition, which may be measured by P-selectin expres-
sion, electrical impedance and light transmittance ag-
gregometry.
[0031] In each of the embodiments of the present in-
vention, the amount of reversible, short-acting P2Y12 in-
hibitor to be administered to a subject can be determined
by the attending physician. In general, however, a dose
of between 0.1 to 3.0 mg/kg/min may be administered to
the subject. Specific doses of 0.25, 0.5, 0.75, 1.0, 1.25,
1.5, 1.75, 2.0, 2.25, 2.5, 2.75 and 3.0 mg/kg/min may be
administered to the subject.
[0032] The total amount of the reversible, short-acting
P2Y12 inhibitor that may be administered to a subject
may be between 0.01 and 1000 mg per 24 hour period,
with exemplary totals of about 0.5, 0.75, 1.0, 1.25, 1.5,
1.75, 2.0, and 2.5 mg per 24 hour period.
[0033] The skilled artisan will understand that the exact
amount of the reversible, short-acting P2Y12 inhibitor to
be administered to a subject will vary depending on the
degree of platelet activity inhibition that is sought. For
example, the amount of the reversible, short-acting
P2Y12 inhibitor to be administered to a subject during an
invasive procedure that will result in bleeding may be
much less than the amount that would be administered
when such a procedure is not being performed. Specific
doses of 0.025, 0.05, 0.075, 0.10, 0.125, 0.15, 0.175,
0.20, 0.225, 0.25, 0.275, and 0.30, 0.325, 0.35, 0.375,
0.40, 0.425, 0.45, 0.475, 0.50, 0.525, 0.55, 0.575, 0.60,
0.625, 0.65, 0.675, 0.70, 0.725, 0.75, 0.775, 0.80, 0.825,
0.85, 0.875, 0.90, 0.925, 0.95, 0.975, and 1.0 mg/kg/min
may be administered to the subject during an invasive
procedure.
[0034] The reversible, short-acting P2Y12 inhibitor may
be administered as a continuous intravenous infusion or
it may be administered in discrete doses, such as be-
tween 1 and 48 doses, or more, per 24 hour period.
[0035] The dosage of the reversible, short-acting
P2Y12 inhibitor may vary over time, with a lower dosage
being initially administered, following by an increased
dosage for a sustain period of time, with an optional de-
crease in the dosage prior to complete cessation of ad-
ministration of the reversible, short-acting P2Y12 inhibi-
tor. Such a dosing regime may be used in conjunction
with the concurrent cessation of thienopyridine and/or
aspirin treatment and beginning of reversible, short-act-
ing P2Y12 inhibitor. Such a dosing regime can ensure a
constant level of platelet activity inhibition.
[0036] The reversible, short-acting P2Y12 inhibitor may
be administered to a subject in a pharmaceutically ac-
ceptable formulation, comprising a reversible, short-act-
ing P2Y12 inhibitor and one or more pharmaceutically
acceptable carriers or diluents. Such carriers and dilu-

ents are readily known to those of skill in the art.
[0037] Without limitations, FIG. 2 provides a brief sum-
mary as to how the methods described in the present
invention may be used in a subject in need thereof. It
should be understood that the method of the present in-
vention is not limited to the procedure described in FIG. 2.
[0038] As shown in FIG. 2, a screening period 210 can
be used for determining the dosage necessary for achiev-
ing inhibition of platelet aggregation of greater than a pre-
determined level, for example, a level of approximately
60% platelet aggregation inhibition. A pre-operative pe-
riod 220 of up to approximately 5 days prior to surgery
can be used for administration of a reversible, short-act-
ing P2Y12 inhibitor. An intra-operative period 230 lasting
from the discontinuation of the reversible, short-acting
P2Y12 inhibitor to the end of surgery can be used as need-
ed
[0039] During screening period 210, the dosage of the
reversible, short-acting P2Y12 inhibitor, necessary to
achieve inhibition of platelet aggregation of greater than
a pre-determined level, for example approximately 60%,
can be determined. For example, intravenous infusion of
the reversible, short-acting P2Y12 inhibitor can be admin-
istered to a patient in doses typically ranging from 0.1 to
3.0 mg/kg/min, and particularly at doses of 0.5 mg/kg/min,
0.75 mg/kg/min, 1.0 mg/kg/min, 1.5 mg/kg/min and 2.0
mg/kg/min, until measured platelet inhibition is greater
than the pre-determined level. Smaller or larger doses
may also be used as needed to achieve the required level
of platelet inhibition. In other forms, the reversible, short-
acting P2Y12 inhibitor can be administered at a daily dose
of from 0.1 mg to 1000 mg, which may be in divided doses
e.g. up to 6 times per day. The dosage of a reversible,
short-acting P2Y12 inhibitor for any particular patient can
also be determined ahead of time, so as to reduce the
need to give multiple doses to achieve the required level
of platelet inhibition. In all instances where measurement
of platelet inhibition is needed, a baseline value should
be obtained to accurately determine when acceptable
levels have been reached.
[0040] During pre-operative period 220, administration
of the reversible, short-acting P2Y12 inhibitor can be in-
itiated the day the decision is made to discontinue clopi-
dogrel or other thienopyridines and may be continued
throughout pre-operative period 220. For example, pa-
tients can receive from at least approximately 48 hours
of infusion of the reversible, short-acting P2Y12 inhibitor
and up to as much as approximately seven days of infu-
sion. In one exemplary embodiment, a patient can un-
dergo CABG after completion of a 5-day waiting period
from the discontinuation of clopidogrel. In other embod-
iments, administration of the reversible, short-acting
P2Y12 inhibitor may be discontinued within a range from
approximately one hour before surgery to approximately
3 hours before an invasive procedure, such as surgery.
The dose of such the reversible, short-acting P2Y12 in-
hibitor can remain constant or can be periodic during the
treatment period. Treatment may then be terminated one
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hour before induction of anesthesia for the scheduled
surgery.
[0041] Also during pre-operative period 220, any
number of procedures and/or tests can be performed in
conjunction with the present invention, such as hemo-
globin, hematocrit, white blood cells, and platelet count
testing; serum creatinine testing; measurement of inhi-
bition of platelet activation; and assessment of concom-
itant medications, adverse events, serious adverse
events and other various clinical endpoints. Additionally,
procedures such as CK and CK-MB and VerifyNow
P2Y12 assays, for example, can be performed within 24
hours prior to surgery.
[0042] During intra-operative period 230, administra-
tion of the reversible, short-acting P2Y12 inhibitor can be
stopped between at least 1 hour and up to approximately
3 hours prior to administration of anesthesia for surgery.
Basic standard of care treatment is used for the surgical
period as understood by those having skill in the art. Col-
lection of concomitant medications and assessments of
adverse events, serious adverse events and clinical end-
points can also be performed during this period as need-
ed.
[0043] Assessment of platelet function can be deter-
mined by use of the Accumetrics VerifyNow™ P2Y12 (Ac-
cumetrics, San Diego, Calif.) assay. The VerifyNow™
P2Y12 assay is a point of care device for the assessment
of the level of inhibition of platelet activation specifically
designed for patients exposed to thienopyridines. It
should be understood that any assay system for deter-
mining levels of inhibition of platelet activation can be
used, as understood by those having skill in the art. Blood
samples for the VerifyNow™ P2Y12 assay can be col-
lected into Greiner Bio-One Vacuette partial fill blood col-
lection tubes (2 mL fill volume) containing 3.2% citrate,
or by other suitable means.
[0044] The VerifyNow™ P2Y12 assay is a rapid plate-
let-function cartridge-based assay that activates plate-
lets using adenosine diphosphate (ADP), but also uses
prostaglandin E1 to suppress the ADP-induced P2Y1-
mediated increase in intracellular calcium levels to in-
crease the specificity of the test for inhibition of the P2Y12
receptor. The test cartridge contains a lyophilized prep-
aration of human fibrinogen coated beads, platelet ago-
nist, buffer and preservative. Fibrinogen-coated micro-
particles are used to bind to available platelet receptors.
When the activated platelets are exposed to the fibrino-
gen-coated microparticles, agglutination occurs in pro-
portion to the number of available platelet receptors. The
whole-blood citrate mixture is added to the cartridge, and
agglutination between platelets and coated beads is re-
corded. The VerifyNow™ P2Y12 device is a turbidimetric
optical detection system, which measures platelet in-
duced aggregation as an increase in light transmittance.
Assay results are expressed in P2Y12 reaction units
(PRU) [Malinin et al, 2006]. VerifyNow™ P2Y12 testing
can be used at any time point as described herein to
assess the level of inhibition of platelet activation.

[0045] According to another aspect of the present in-
vention, additional medications can be allowed as con-
comitant medications. By way of non-limiting example,
compounds such as aspirin, epsilon amino-caproic acid,
tranexamic acid, and heparin can be used as concomi-
tant medications.

Examples

Example 1

[0046] In a first example, cangrelor can be adminis-
tered by intravenous infusion, and can be administered
to patient groups in a step-wise fashion at pre-determined
doses (0.5 mg/kg/min, 0.75 mg/kg/min, 1.0 wg/kg/min and
1.5 ng/kg/min) until platelet inhibition as measured by
VerifyNow™ P2Y12 reaches a level of greater than about
60% or until a dose of 2.0 mg/kg/min is reached.
[0047] The first set of patients can receive an infusion
of about 0.5 mg/kg/min. If platelet inhibition as measured
by VerifyNow™ P2Y12 is determined to be less than
about 60%, the second set of 5 patients can be admin-
istered about a 0.75 mg/kg/min intravenous infusion of
cangrelor. If platelet inhibition as measured by Veri-
fyNow™ P2Y12 is determined to be less than about 60%,
the third set of 5 patients can be administered about a
1.0 mg/kg/minute intravenous infusion of cangrelor. If
platelet inhibition as measured by VerifyNow™ P2Y12 is
determined to be less than about 60%, the remaining
groups can be administered about a 2.0 mg/kg/min intra-
venous infusion of cangrelor. Following the determina-
tion of the effective dosage of cangrelor to achieve plate-
let inhibition of greater than about 60% as measured by
VerifyNow™ P2Y12, a single infusion dose of cangrelor
can be administered.
[0048] Patients can then be randomized into two arms
to receive cangrelor versus standard of care. In the first
arm, patients can receive only standard of care, in which
clopidogrel can be discontinued after the need for surgery
has been determined and a placebo infusion adminis-
tered. In the second arm, a cangrelor infusion of the pre-
viously determined effective amount to achieve platelet
inhibition of greater than about 60% as measured by Ver-
ifyNow™ P2Y12 can be started in addition to standard of
care when clopidogrel has been discontinued after the
need for surgery has been determined. The infusions
(cangrelor or matching placebo) can continue throughout
the perioperative period. Patients can wait about 5 days
after discontinuation of clopidogrel before undergoing
surgery, in accordance with ACC/AHA and STS guide-
lines. Intravenous infusion of cangrelor can be discontin-
ued between approximately 1 and 3 hours prior to sur-
gery.

Example 2

[0049] In another example and in accordance with one
embodiment of the present invention, the administration
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of the at least one reversible, short-acting P2Y12 inhibitor
occurs during an invasive procedure being performed on
the subject. In this manner, it is contemplated that the
administration of the inhibitor would occur intravenously
as the subject cannot take the therapy orally.

Example 3a (not in accordance with invention)

[0050] In another example and in accordance with an-
other embodiment of the present invention, the adminis-
tration of the at least one reversible, short-acting P2Y12
inhibitor occurs after an invasive procedure has been per-
formed on the subject. The administration of the inhibitor
in the post surgery scenario can occur in a variety of
methods as described above. It is contemplated that the
administration of the inhibitor may also occur intrave-
nously post surgery if the subject cannot take the therapy
orally, for example, if the subject is comatose.

Example 3b (not in accordance with invention)

[0051] The study for using cangrelor in early post-op-
erative period
[0052] Current standard of care for anti-platelet main-
tenance therapy after PCI in patients with implanted
stents is based on recommendations of the American
College of Cardiology/American Heart Association
(ACC/AHA) guidelines (Fleisher L A, et al., ACC/AHA
2007 guidelines on perioperative cardiovascular evalu-
ation and care for noncardiac surgery: a report of the
ACC/AHA Task Force on Practice Guidelines. Circula-
tion. 2007 Oct. 23; 116(17):e418-99) that suggest an ear-
ly initiation of dual anti-platelet therapy and continuation
of maintenance therapy with aspirin and clopidogrel after
PCI from 6 to 12 months, depending on the stent type,
in order to prevent post-procedural stent thrombosis.
Both aspirin and clopidogrel are irreversible platelet an-
tagonists, therefore ACC/AHA guidelines recommend
cessation of clopidogrel before non-emergent surgical
procedures in order to minimize bleeding risks.
[0053] However, should patients with implanted stents
require a surgical procedure, early cessation of clopidog-
rel would increase the risk for ischemic events and stent
thrombosis due to a "rebound" effect of platelet activation
(Berger et al., Circulation. 2002 October 22; 106(17):
2284-7; Ho et al. JAMA. 2008 February 6; 299(5): 532-9).
Conversely, maintaining irreversible platelet inhibition
with aspirin and clopidogrel leads to unacceptable oper-
ative bleeding risk (Fox et al., Circulation. 2004; 110;
1202-1208; Shim et al., J Thorac Cardiovasc Surg. 2007
July; 134(1): 59-64; Pickard et al., Pharmacotherapy.
2008 March; 28(3): 376-92. Review).
[0054] Because of the risk of bleeding from the surgical
sites, surgeons prefer to avoid using anticoagulant
agents in early post-operative period especially with ir-
reversible oral therapy that will not allow predicting the
level of platelet inhibition and fast recovery of platelet
function when surgical procedure could be associated

with high risk of post-operative bleeding.
[0055] It is well known that surgical interventions trig-
ger platelet activation and aggregation, hence increasing
the risk of stent thrombosis in post-operative period if
patient do not continue anti-platelet therapy.
[0056] It has been demonstrated in several studies that
early initiation of anticoagulant therapy may diminish the
risk of venous thrombosis (Segers A. J Thromb Haemost.
2008 August; 6(8): 1313-8; Turpie et al., Lancet. 2009
May 1), however there is no consensus or standard an-
tiplatelet therapy regimen designed to reduce the risk of
arterial stent thrombosis in patients with implanted stents
requiring surgical procedures.
[0057] Typically, at conclusion of surgical procedure a
complete hemostasis is achieved, however, the risk of
bleeding from the surgical site remains high during the
first post-operative hours. Initiation of anti-platelet ther-
apy during the immediate-early period after surgery may
further increase that risk. Conversely, a delay of contin-
uation of anti-platelet maintenance therapy will signifi-
cantly increase the risk of stent thrombosis, considering
that surgical procedure triggers platelet activation and
aggregation. Therefore, an early therapy with reversible
anti-platelet agent that could be titrated to a desirable
level of platelet inhibition and have ultra-short platelet
function recovery time could be beneficial in preventing
stent thrombosis in that category of patients. Moreover,
this type of agent will be safe because it may allow com-
plete recovery of platelet function after discontinuation in
case of bleeding.
[0058] Cangrelor is a potent, reversible and specific
P2Y12 receptor antagonist that would allow overcoming
the limitations of currently used dual anti-platelet therapy
with aspirin and clopidogrel thanks to its rapid onset and
offset of action with steady-state plasma concentrations
that can be achieved within minutes and titrated to mod-
ulate the level of platelet inhibition and most importantly,
it is rapidly metabolized with an elimination half-life of <5
minutes, allowing complete recovery of platelet function
in less than 60 min. Therefore, cangrelor could be an
ideal anti-platelet agent for managing platelet inhibition
in early post-operative period in patients with implanted
stents requiring a surgical procedure.
[0059] The optimal platelet inhibitory dose and regi-
men for cangrelor infusion in post-operative period and
transitioning to oral anti-platelet therapy can be deter-
mined.
[0060] The patient population can be ACS patients with
implanted stents after PCI who require a major surgical
procedure (CABG, GI anastomoses, pulmonary resec-
tion, prostatectomy, orthopedic procedures, etc.), N=40
subjects (4 groups with 10 subjects in each group). Can-
grelor infusion will be initiated 1-2 hours after completion
of surgical procedure at surgeons’ discretion. The sub-
jects will be randomized into the following groups:

Group 1: Cangrelor 0.5 mg/kg/min dose infusion for
24 hrs transitioning to oral antiplatelet therapy with
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300 mg of clopidogrel loading dose after infusion dis-
continuation followed by 75 mg daily maintenance
dose thereafter

Group 2: Cangrelor 0.5 mg/kg/min infusion for 24 hrs
transitioning to oral antiplatelet therapy with 600 mg
of clopidogrel loading dose after infusion discontin-
uation followed by 75 mg daily maintenance dose
thereafter

Group 3: Cangrelor 1 mg/kg/min infusion for 24 hrs
transitioning to oral antiplatelet therapy after infusion
discontinuation transitioning to oral antiplatelet ther-
apy with 300 mg of clopidogrel loading dose after
infusion discontinuation followed by 75 mg daily
maintenance dose thereafter

Group 4: Cangrelor 1 mg/kg/min infusion for 24 hrs
transitioning to oral antiplatelet therapy after infusion
discontinuation transitioning to oral antiplatelet ther-
apy with 600 mg of clopidogrel loading dose after
infusion discontinuation followed by 75 mg daily
maintenance dose thereafter

[0061] The primary endpoints will be: (1) acute sent
thrombosis during the 48 hrs after the surgical procedure,
and (2) major and minor bleedings during the 48 hrs after
the surgical procedure.
[0062] The methods of evaluation will be: (1) platelet
aggregation using VerifyNow-P2Y12 test, (2) hemody-
namic measurements, (3) blood tests, (4) clinical obser-
vations for minor capillary bleeding signs (petechia, he-
matoma), (5) Diagnostic imaging of intracranial, perito-
neal and pleural cavities using CT, MRI, US, when nec-
essary to detect potential bleeding complications (blood
accumulation).

Claims

1. A reversible, short-acting P2Y12 inhibitor for use in
a method of at least partially inhibiting platelet activ-
ities in a subject previously treated with at least one
thienopyridine, wherein treatment with the at least
one thienopyridine is discontinued prior to adminis-
tering the reversible, short-acting P2Y12 inhibitor,
wherein the reversible, short-acting P2Y12 inhibitor
is cangrelor and is administered to the subject up to
5 days before an invasive procedure to be performed
on the subject or during an invasive procedure being
performed on the subject.

2. A reversible, short-acting P2Y12 inhibitor for use in
a method according to claim 1, wherein the inhibitory
activity of the at least one thienopyridine is non-re-
versible.

3. A reversible, short-acting P2Y12 inhibitor for use in

a method according to claim 1 or claim 2, wherein
the at least one thienopyridine is clopidogrel.

4. A reversible, short-acting P2Y12 inhibitor for use in
a method according to any one of the preceding
claims, wherein administration of the at least one
thienopyridine to the subject is discontinued at least
five days prior to an invasive procedure to be per-
formed on the subject.

5. A reversible, short-acting P2Y12 inhibitor for use in
a method according to any one of the preceding
claims, wherein the method comprises administra-
tion of the reversible, short-acting P2Y12 inhibitor to
the subject up to 5 days before an invasive procedure
to be performed.

6. A reversible, short-acting P2Y12 inhibitor for use in
a method according to claim 1, wherein administra-
tion of cangrelor is discontinued between 1 and 24
hours prior to the invasive procedure.

7. A reversible, short-acting P2Y12 inhibitor for use in
a method according to claim 1, wherein the cangrelor
is administered as an intravenous infusion of be-
tween 0.5 and 2.0 mg/kg/min.

8. A reversible, short-acting P2Y12 inhibitor for use in
a method according to any one of claims 4 to 7,
wherein the invasive procedure is a coronary artery
bypass grafting.

9. A reversible, short-acting P2Y12 inhibitor for use in
a method according to any one of claims 4 to 7,
wherein the invasive procedure is a percutaneous
coronary intervention.

10. A reversible, short-acting P2Y12 inhibitor for use in
a method according to any one of claims 1 to 3,
wherein the subject has previously received a stent.

11. A reversible, short-acting P2Y12 inhibitor for use in
a method according to claim 10, wherein the stent
is a bare metal stent.

12. A reversible, short-acting 2Y12 inhibitor for use in a
method according to claim 10, wherein the stent is
a drug-eluting stent.

13. A reversible, short-acting P2Y12 inhibitor for use in
a method according to any one of the preceding
claims, wherein the inhibition of platelet activity is an
inhibition of greater than approximately 60%.

14. A reversible, short-acting P2Y12 inhibitor for use in
a method according to any one of the preceding
claims, wherein the platelet activity is platelet aggre-
gation.
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Patentansprüche

1. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren zum wenigstens
teilweise Hemmen von Plättchenaktivitäten in einem
Subjekt, das zuvor mit wenigstens einem Thienopy-
ridin behandelt worden ist, wobei die Behandlung
mit dem wenigstens einen Thienopyridin vor der Ver-
abreichung des reversiblen, kurzwirkenden
P2Y12-Hemmers abgesetzt wird, wobei der rever-
sible, kurzwirkende P2Y12-Hemmer Cangrelor ist
und an das Subjekt bis zu 5 Tage verabreicht wird,
bevor an dem Subjekt ein invasives Verfahren durch-
geführt werden soll, oder während ein invasives Ver-
fahren an dem Subjekt durchgeführt wird.

2. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß Anspruch
1, wobei die hemmende Aktivität des wenigstens ei-
nen Thienopyridins nichtreversibel ist.

3. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß Anspruch
1 oder Anspruch 2, wobei das wenigstens eine
Thienopyridin Clopidogrel ist.

4. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß einem der
vorstehenden Ansprüche, wobei die Verabreichung
des wenigstens einen Thienopyridins an das Subjekt
wenigstens fünf Tage, bevor ein invasives Verfahren
an dem Subjekt durchgeführt werden soll, abgesetzt
wird.

5. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß einem der
vorstehenden Ansprüche, wobei das Verfahren die
Verabreichung des reversiblen, kurzwirkender
P2Y12-Hemmers an das Subjekt bis zu 5 Tage, bevor
ein invasives Verfahren durchgeführt werden soll,
umfasst.

6. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß Anspruch
1, wobei die Verabreichung von Cangrelor zwischen
1 und 24 Stunden vor dem invasive Verfahren ab-
gesetzt wird.

7. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß Anspruch
1, wobei das Cangrelor als intravenöse Infusion von
zwischen 0,5 und 2,0 mg/kg/min verabreicht wird.

8. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß einem der
Ansprüche 4 bis 7, wobei das invasive Verfahren
eine Koronararterien-Bypassoperation ist.

9. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß einem der
Ansprüche 4 bis 7, wobei das invasive Verfahren ein
perkutaner Koronareingriff ist.

10. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß einem der
Ansprüche 1 bis 3, wobei das Subjekt zuvor einen
Stent erhalten hat.

11. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß Anspruch
10, wobei der Stent ein Stent aus blankem Metall ist.

12. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß Anspruch
10, wobei der Stent ein Arzneimittel-eluierender
Stent ist.

13. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß einem der
vorstehenden Ansprüche, wobei die Hemmung der
Plättchenaktivität eine Hemmung von mehr als etwa
60 % ist.

14. Reversibler, kurzwirkender P2Y12-Hemmer für die
Verwendung bei einem Verfahren gemäß einem der
vorstehenden Ansprüche, wobei die Plättchenakti-
vität Plättchenaggregation ist.

Revendications

1. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé d’inhibition au
moins partielle des activités plaquettaires chez un
sujet précédemment traité avec au moins une thié-
nopyridine, le traitement avec l’au moins une thié-
nopyridine étant interrompu avant l’administration de
l’inhibiteur de P2Y12 à durée d’action courte, réver-
sible, où l’inhibiteur de P2Y12 à durée d’action courte,
réversible est le cangrélor et est administré au sujet
jusqu’à 5 jours avant une procédure invasive devant
être effectuée sur le sujet ou pendant une procédure
invasive étant effectuée sur le sujet.

2. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon la reven-
dication 1, l’activité inhibitrice de l’au moins une thié-
nopyridine étant non réversible.

3. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon la reven-
dication 1 ou la revendication 2, l’au moins une thié-
nopyridine étant le clopidogrel.

4. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon l’une quel-
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conque des revendications précédentes, l’adminis-
tration de l’au moins une thiénopyridine au sujet
étant interrompue au moins cinq jours avant une pro-
cédure invasive devant être effectuée sur le sujet.

5. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon l’une quel-
conque des revendications précédentes, le procédé
comprenant l’administration de l’inhibiteur de P2Y12
à durée d’action courte, réversible au sujet jusqu’à
5 jours avant une procédure invasive devant être
effectuée.

6. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon la reven-
dication 1, l’administration de cangrélor étant inter-
rompue entre 1 et 24 heures avant la procédure in-
vasive.

7. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon la reven-
dication 1, le cangrélor étant administré sous la for-
me d’une perfusion intraveineuse comprise entre 0,5
et 2,0 mg/kg/min.

8. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon l’une quel-
conque des revendications 4 à 7, la procédure inva-
sive étant un greffage de pontage coronarien.

9. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon l’une quel-
conque des revendications 4 à 7, la procédure inva-
sive étant une intervention coronarienne percuta-
née.

10. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon l’une quel-
conque des revendications 1 à 3, le sujet ayant pré-
cédemment reçu un stent.

11. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon la reven-
dication 10, le stent étant un stent en métal nu.

12. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon la reven-
dication 10, le stent étant un stent à élution de mé-
dicament.

13. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon l’une quel-
conque des revendications précédentes, l’inhibition
de l’activité plaquettaire étant une inhibition supé-
rieure à approximativement 60 %.

14. Inhibiteur de P2Y12 à durée d’action courte, réversi-
ble pour utilisation dans un procédé selon l’une quel-

conque des revendications précédentes, l’activité
plaquettaire étant l’agrégation plaquettaire.
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