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Abstract: Antiplatelet and anticoagulant agents
have been extensively researched and developed as
potential therapies in the prevention and management
of arterial and venous thrombosis. On the other hand,
antiplatelet and anticoagulant drugs have also been
associated with an increase in the bleeding time and risk
of postoperative hemorrhage. Because of this, some
dentists still recommend the patient to stop the therapy
for at least 3 days before any oral surgical procedure.
However, stopping the use of these drugs exposes the
patient to vascular problems, with the potential for
significant morbidity. This article reviews the main
antiplatelet and anticoagulant drugs in use today and
explains the dental management of patients on these
drugs, when subjected to minor oral surgery
procedures, It can be concluded that the optimal INR
value for dental surgical procedures is 2.5 because it
minimizes the risk of either hemorrhage or
thromboembolism. Nevertheless, minor oral surgical
procedures, such as biopsies, tooth extraction and
periodontal surgery, can safely be done with an INR
lower than 4.0. (J. Oral Sci. 49, 253-258, 2007)

Keywords: antiplatelet; anticoagulants; INR; oral
surgery; dentistry.

Introduction
Thrombotic and thromboembolic occlusions of blood
vessels are the main cause of ischaemic events in heart,
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lungs and brain (1). Since the observation that thrombi
occluding arteries were rich in platelets, antiplatelet agents
and anticoagulants have been extensively researched and
developed as potential therapies for the prevention and
management of arterial thrombosis (1). Platelet activation
and aggregation is considered to be central to arterial
thrombus production (2). Platelets are the ‘major players’
in arterial thrombosis and therefore are attractive targets
in the prevention and treatment of cardiovascular diseases
such as myocardial infarction, cerebral ischemia and
peripheral arterial insufficiency (1).

Even though several antiplatelet and anticoagulant
agents have been developed in recent years, acetylsalicylic
acid (ASA) and warfarin are the standard drugs for
preventing vascular diseases (3).

Antiplatelet and anticoagulant therapies have long been
associated with an increase in the bleeding time and risk
of postoperative hemorrhage. Typically, it is recommended
that the patient stops the therapy 3 days before any surgical
procedure. This article reviews the main antiplatelet and
anticoagulants drugs in use today and explains the dental
management of these patients when submitted to oral
surgery procedures.

Blood clotting

The blood clotting mechanism is initiated by one of two
pathways: intrinsic and extrinsic. In both cases, this is a
cascaded reaction sequence in which inactive factors
become activated and catalyze the formation of products
from precursors, which in turn activate more factors until
the final products are formed. The intrinsic pathway is
initiated by damage, or alteration, to blood independent
of contact with damaged tissue, whereas the extrinsic
pathway is initiated by exposure to factors derived from

damaged tissue (4).
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Factor V secreted by the a-granules of activated platelets
binds to activated factor X to produce prothrombin activator,
which in the presence of calcium, catalyzes the formation
of thrombin from prothrombin. Thrombin then catalyzes
the production of fibrin monomer from fibrinogen, which
in the presence of calcium and fibrin stabilizing factor
(factor XIII), forms fibrin threads. Thrombin also binds
to platelet surface receptors and activates serum factor VIII,
which forms complexes with factor [X on the platelet
surface. Activated factors VIII and IX participate in the
activation of factor X via the intrinsic pathway (4).

The blood clot consists of a fibrin mesh containing the
platelet aggregate, as well as entrapped red and white
blood cells. Contraction of the platelet actin myosin fibers
is responsible for retraction of the clot, which occurs
within 20 min to 1 h, further closing the vessel (4).

Historically bleeding time, prothrombin time (PT) and
partial thromboplastin time (PTT), have been the standards
by which clinicians evaluate anticoagulation levels.
Nevertheless, an international normalized ratio (INR) was
introduced in 1983 by the World Health Organization
Committee on Biological Standards to assess patients
receiving anticoagulation therapy more accurately (5).

The INR is calculated from the ratio of the patient’s PT
and control PT, raised to the power of the international
sensitivity index value (ISI). INR = (patient PT/mean
normal PT)!, It is a more reliable and sensitive value for
determining the level of anticoagulation because it depends
on the patient’s blood and on the sensitivity of the
thromboplastin reagent and the assigned ISI value.
Therefore, PT may not be the laboratory value of
importance when evaluating the level of anticoagulation
(5).

A patient with a normal coagulation profile would have
an INR of 1.0. It is recommended that a patient undergoing
invasive treatment should have a PT within 1.5 to 2.0
times the normal value, and this corresponds to an INR
of 1.5 to 2.5 when the ISI is 1.0 (5).

In patients with anticoagulant therapy, an INR between
2.0 and 3.0 is recommended for most indications. Thus,
an INR of 2.5 (range, 2.0 to 3.0) minimizes the risk of either
hemorrhage or thromboembolism (6).

Antiplatelet therapy
Since platelets provide the initial haemostatic plug at
the site of a vascular injury, they are involved in pathological
processes and are an important contributor to arterial
thrombosis leading to myocardial infarction and ischaemic
stroke (7). The most common antiplatelet drugs are
acetylsalicylic acid, clopidogrel and dipyridamole.

Acetylsalicylic acid - ASA

ASA is still the only nonsteroidal anti-inflammatory drug
(NSAID) used in the treatment and prevention of
thromboembolic diseases (3). The antithrombotic action
of ASA depends on the irreversible inhibition of
arachidonate cyclo-oxygenase activity in platelets, thereby
reducing the extent of thromboxane A2 formation that
occurs after activation of phospholipase A2 and release of
arachidonic acid (3). Thromboxane A2 is a strong platelet
agonist, which is an effective inducer of platelet granule
secretion as well as platelet aggregation (3). Available
evidence suggests that a daily ASA dose of 75-150 mg is
recommended for long term prevention of serious vascular
events in high risk patients (8). In clinical situations where
an immediate antithrombotic effect is required (such as
acute myocardial infarction, stroke, or unstable angina),
a loading dose of 300 mg is recommended (8).

Clopidogrel

The antiplatelet activity of clopidogrel is greater than
that of ASA in the secondary prevention of CVA,
myocardial infarction and peripheral arterial insufficiency
(9). Despite its growing popularity, clopidogrel is very
expensive, so it is used only selectively in patients resistant
to treatment with ASA. The antiplatelet effect of clopidogrel
is irreversible and lasts for the life of the platelet (7 to 10
days) (9).

Dipyridamole

Dipyridamole inhibits adenosine uptake in erythrocytes
and endothelial cells. This increases plasma adenosine
levels, which means that there is more available for binding
to the adenosine receptor on the platelet. Adenosine
activates the release of adenylate cyclase, which converts
cyclic adenosine triphosphate (¢ATP) to cyclic adenosine
monophosphate (cAMP). Dipyridamole also blocks the
enzyme cyclic guanine monophosphate phosphodiesterase
(cGMP), thereby inhibiting the breakdown of cGMP (3).
However, the antiplatelet activity of dipyridamole is less
than that of ASA and ADP receptor blockers. Moreover,
its action on phosphodiesterase is wholly reversible and
ceases about 24 h after the drug is discontinued (10).

Antiplatelet therapy and oral surgery

When platelets are inhibited, it takes longer time for free
blood flow from a cut to stop and for primary haemostasis
to occur, as a consequence, the bleeding time is prolonged
(1). However, the effect on primary haemostasis is minimal
in patients without additional risk factors for impaired
clotting. Antiplatelet medications can double the baseline

bleeding time, but this may still be within or just outside
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the normal range. It has been reported that only 20% to
25% of patients using ASA have an abnormal bleeding time
(1). Patients taking antiplatelet medications will have a
prolonged bleeding time, but this may not be clinically
relevant because postoperative bleeding after dental
procedures can mostly be controlled using local haemostatic
measures.

Lockhartetal. (11) suggested that postoperative bleeding
is considered to be significant if it conforms to the following
four criteria: the bleeding continues beyond 12 hours; it
causes the patient to call or return to the dental practice
or accident and emergency department; results in the
development of a large haematoma or ecchymosis within
the oral soft tissues; and requires a blood transfusion.

A study investigating stopping versus continuing low-
dose ASA prior to dental extraction was done by Ardekian
et al. (12). Thirty-nine patients taking ASA 100mg daily
were studied. Nineteen continued ASA as normal, while
20 stopped taking ASA seven days before the planned
extractions. A bleeding time test was performed one hour
prior to the procedure. The mean bleeding time was longer
in patients who continued ASA compared to those who
stopped (3.1 min vs 1.8 min, P = 0.004). Although the
difference was statistically significant, none of the patients
who continued ASA had a bleeding time outside the
normal range in this study (2-10 min). Intraoperative
bleeding was controlled in 33 (85%) patients with gauze
packing and sutures. Six patients (2 who stopped ASA and
4 who continued ASA) had tranexamic acid added to the
local packing. At the end of the study, it was observed that
no patient experienced uncontrolled bleeding immediately
after the procedure or in the following week.

There are few published studies on the relative risks of
perioperative bleeding with clopidogrel and dipyridamole.
The pharmacological mechanisms underlying the
antiplatelet action of clopidogrel and dipyridamole suggest
that patients taking these medications will be at no greater
risk of excessive bleeding than those taking ASA (13).

A review of the implications of antithrombotic
medications in dentistry concluded that patients on
clopidogrel should not have the dose altered prior to dental
procedures (13). Based on these reports, it is suggested that
these medications should not be discontinued prior to
dental surgical procedures. On the other hand, if patients
take both ASA and clopidogrel, they should be referred
to a dental hospital or hospital based oral/maxillofacial
surgeon.

Anticoagulation therapy
The goal of anticoagulant therapy is to prevent clot
formation or expansion and Warfarin is the most common
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drug used in this therapy (6).

Warfarin

Warfarin is an antagonist of vitamin K, an element
necessary for synthesis of clotting factors II, VII, IX and
X, as well as the naturally occurring endogenous anti-
coagulant proteins C and S. These factors and proteins are
biologically inactive without the carboxylation of certain
glutamic acid residues. This carboxylation process requires
areduced vitamin K as a cofactor. Antagonism of vitamin
K or a deficiency of this vitamin reduces the rate at which
these factors and proteins are produced, thereby creating
a state of anticoagulation (6).

Warfarin has two functions: anticoagulant activity and
antithrombotic effect. Therapeutic doses of warfarin reduce
the production of functional vitamin K dependent clotting
factors by approximately 30 to 50 percent. A concomitant
reduction in the carboxylation of secreted clotting factors
yields a 10 to 40 percent decrease in the biologic activity
of the clotting factors. As a result, the coagulation system
becomes functionally deficient (6).

Anticoagulation therapy and oral surgery

If warfarin therapy is stopped, it would take about four
days for INR to reach 1.5 in almost all patients and with
this INR, any surgery can be safely performed (14). After
warfarin therapy is restarted, approximately three days will
be needed for the INR to reach 2.0. Therefore, if warfarin
is withheld for four days before surgery and treatment is
restarted as soon as possible after surgery, patients would
have a sub-therapeutic INR for approximately two days
before surgery, and two days after surgery increasing the
risk of thromboembolism (15).

Besides this, independent of the intensity of anti-
coagulation, the perioperative risk of thromboembolism
may be increased due to other factors, in particular a
rebound hypercoagulable state caused by the dis-
continuation of warfarin and the prothrombotic effect of
the surgery itself (16). Consequently, for patients whose
INR returns to normal shortly after stopping warfarin
therapy, it can be assumed that the risk of preoperative
arterial thromboembolism, postoperative arterial thrombo-
embolism, and preoperative venous thromboembolism
will be similar to that which is expected in the absence of
anticoagulation (7).

Wahl (17) studied the impact of stopping the anti-
coagulation therapy in dentistry by reviewing 542
documented cases involving 493 patients, who had
anticoagulation therapy withdrawn prior to a variety of
dental procedures. He reported that four patients

experienced fatal thromboembolic events (2 cerebral
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thromboses, 1 myocardial infarction, 1 embolus - type not
specified); one patient experienced two non-fatal
thromboembolic complications (1 cerebral embolus, 1
brachial artery embolus) and the majority of patients had
no adverse effects. The incidence of serious thrombo-
embolic complications was 1%. These findings have been
criticized as the duration that the anticoagulant was stopped
was either longer than normal practice (range 5-19 days)
or unknown (18). Although, it cannot be assumed that
stopping the anticoagulant therapy caused the
thromboembolic events, there is a risk associated with
the perioperative withdrawal of oral anticoagulants. For
minor procedures such as dental surgery, the risk appears
to vary from 0.02% to 1%.

In another study, Wahl (19) also estimated the incidence
of serious bleeding problems in 950 patients receiving
anticoagulation therapy undergoing 2400 individual dental
procedures. Only 12 patients (< 1.3%) experienced bleeding
uncontrolled by local measures and none of the patients
were reported to have experienced serious harm. Of these
12 patients, seven had higher than recommended
anticoagulation levels; three were given a course of
postoperative antibiotics, which may have interacted with
the warfarin and two were using a placebo mouthwash four
times a day immediately after the procedure, which is
contrary to standard advice to avoid rinsing for the first
24 h.

Bleeding complication vs
thromboembolic complication

Even though continuing the antiplatelet or the
anticoagulation therapy during dental surgical procedures
will increase the risk of postoperative bleeding requiring
intervention, stopping them does not guarantee that the risk
of postoperative bleeding requiring intervention will be
eliminated as serious bleeding can occur in non-
anticoagulated patients (19). Most cases of postoperative
bleeding can be managed by pressure or repacking and re-
suturing the sockets. The incidence of postoperative
bleeding which could not be controlled by local measures
varied from 0% to 3.5% (19,20).

Bleeding complications, while inconvenient, do not
carry the same risks as thromboembolic complications.
Patients are more at risk of permanent disability or death
if they stop antiplatelet or anticoagulation medications
prior to a surgical procedure than if they continue it.

Thromboembolic events, including fatalities, have been
reported after antiplatelet or anticoagulation withdrawal.
Although the risk is low, the outcome is serious. This
must be balanced against the fact that there is no single
report of uncontrollable bleeding when dental procedures

have been carried out without stopping antiplatelet or
anticoagulation medications (21).

It is important to consider the consequences of venous
and arterial thromboembolism, and of bleeding, in addition
to the rates at which these outcomes occur. Six percent of
recurrent episodes of venous thromboembolism are
expected to be fatal (22). A small group of patients with
recurrent events, perhaps 2%, will have serious permanent
disability, though the majority will recover well. The
consequences of arterial thromboembolism are much more
serious; approximately 20 percent of these episodes are
fatal, and 40 percent result in serious permanent disability
(23).

No cases of permanent disability or death, reported as
a consequence of postoperative bleeding associated with
a dental surgical procedure in which the patient continued
oral anticoagulation, were found. The majority of
publications that have considered the risks of stopping
versus continuing anticoagulation or antiplatelet therapy
for dental procedures have concluded that most dental
patients can undergo procedures without stopping their
therapies provided that local haemostatic measures are used
to control bleeding (11,17,21,24,25).

Oral surgery considerations

The activity of anticoagulants is expressed using the
international normalized ratio (INR). For an individual not
taking anticoagulant or antiplatelet drugs, the normal
coagulation profile is an INR of 1.0. The INR must be
measured prior to dental procedures, ideally this should
be done within 24 h before the procedure (21,25-27), but,
for patients who have a stable INR, an INR measured
within 72 h before the procedure is acceptable.

Scientific literature has advocated that minor dental
surgical procedures can safely be carried out with the INR
within the therapeutic range (2.0-4.0) when local
haemostatic measures are used to control bleeding (13,17-
20,24,26,27). However, patients who have an INR greater
than 4.0 should not undergo any form of surgical procedure,
including dental, without consultation with the clinician
who is responsible for maintaining their anticoagulation.

Minor surgical procedures, such as simple extraction of
up to three teeth, gingival surgery, crown and bridge
procedures, supragingival scaling and the surgical removal
of teeth (11,28), can be safely carried out without altering
the anticoagulation or antiplatelet medication dose. If
more than 3 teeth need to be extracted then multiple visits
will be required and the extractions may be planned to
remove 2-3 teeth at a time, by quadrant, or one at a time
in separate visits (24). Scaling and gingival surgery should

initially be restricted to a limited area to assess if bleeding
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is problematic.

Management of bleeding

According to Scully and Wolff (26), oral procedures must
be done at the beginning of the day because this allows
more time to deal with immediate re-bleeding problems.
Also the procedures must be performed early in the week,
allowing delayed re-bleeding episodes, usually occurring
after 24-48 h, to be dealt with during the working weekdays.

Local anesthetic containing a vasoconstrictor should
be administered by infiltration or by intraligamentary
injection wherever practical (11,26). Regional nerve blocks
should be avoided when possible. However, if there is no
alternative, local anesthetic should be administered
cautiously using an aspirating syringe (30). Local
vasoconstriction may be encouraged by infiltrating a small
amount of local anesthetic containing adrenaline
(epinephrine) close to the site of surgery.

Sockets should be gently packed with an absorbable
haemostatic dressing (11,26) and then carefully sutured.
Resorbable sutures are preferable as they attract less plaque
(26). If non-resorbable sutures are used they should be
removed after 4-7 days (26). Following closure, pressure
should be applied to the socket using a gauze pad that the
patient bites down on for 15 to 30 min. Efforts should be
made to make the procedure as atraumatic as possible
and any bleeding should be managed using local measures.

Scully and Cawson (30) also developed the following
list of instructions that should be given to the patients for
management of the clot in the postoperative period: to look
after the initial clot by resting while the local anesthetic
wears off and the clot fully forms (2-3 h); to avoid rinsing
the mouth for 24 h; not to suck hard or disturb the socket
with the tongue or any foreign object; to avoid hot liquids
and hard foods for the rest of the day; to avoid chewing
on the affected side until it is clear that a stable clot has
formed; if bleeding continues or restarts, to apply pressure
over the socket using a folded clean handkerchief or gauze
pad for 20 min; if bleeding does not stop, the dentist
should be contacted.

Anticoagulants and antiplatelet drugs used in the
prevention of thromboembolic diseases can cause intra-
operative and postoperative hemorrhagic complications,
However, stopping these drugs before a procedure exposes
the patient to vascular problems with the potential for
significant morbidity.

The optimal INR value for dental surgical procedures
is 2.5 because it minimizes the risk of either hemorrhage
or thromboembolism. Nevertheless, minor dental surgical
procedures can safely be done with the INR between 2.0
and 4.0, being aware that local haemostatic measures may

be needed to control bleeding.

Patients who have an INR greater than 4.0 should not
undergo dental surgical procedures, and they must be
referred to the clinician who is responsible for maintaining
their anticoagulation,
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7oA I —OFEHE L THFIZERIT TS
7o, BETCE, RO hO v Y U# R/ Xa il
EIPR L LTSS, INRSRTNVT 7)) v EIdERL
D, =) YT EETLARTH —EOPEE R
BohbeENTws, ik, & bhorEyHESES
CH T 2 HIIEFR IR B U5 B 1) 00 Lo S i AR A
PN ENR R R Z R L7278, S XalHEREORRIG
IR TR A AR (W

| iR

SRR (ACS) % EOBIRMEALIZ BT 5 Mk
PEHROIEAIERIL, 7T — 7 OWke, M/MEEIZ T
oy &3 D MARAIERL, MENEOKZE/HETSH 5.
L 728> THV MO B4 % T3 4UE, 1 O TER/ Bk
KEBIET 2 2 &2 DR L LTRLo 2 &3ty
En/z L Lo ENZ B VT /MRS % 58
IZHET LREOGP I b/ T a5z AR HESE AR =R 12
MAEA XY N2 TFHTERWT EATREN, FEFEMER%E
MM DTERIZ BT 5 MV MEEE DO BEFROBAITR S
7o, JEEVEO MR BV 5 MM OB BN IR O
JvAEANS

Om/MrROERE, EiE(biBE

PEBR I A O MM D 25 A IRIEMALIRREIC D 5. Bk
WLEAIE L, 29 —r oMt~ ) vy 7 A
DML EEE S NS &, /MRIE~ M) v 7 2 BISEE
L 7z von Willebrand [T~ (VWF) % 4 L CI5BETE B
MICEAET L. BT VAETOVWE & OMEIERHIC X
DRI I Z—8\ YIS V> A F 2 HYiA LiEMEAL
SSRGS 4. VWE & /IR O A0 AR 1 b o ke

Z B UGB THEREDS v, MI/MRER ED ay- 735
I UREMAR, ADPRAEE, u vyl Zofh
DOZHEARNNE A FRC2F 5 2 812 X 0 fkfeny 2L
FIBARRZ 5 2 L2, HAZ2 pm 28 X 22w /MR
ODEBOHKT, BEE2mmP EOEHRZ HEST L &
IO CHEECH D, B L2 I/ MR, SRR EEAL,
NI GG, SERET 2 & BRI 2 0h
2 5% { OREFEEE & R L oo AR O H
Lok LT <. BIIRIEALHE B S BEImRIc b & %
AT, HEREFOIERIC XY BaT#ELE Sz b
0 ¥ ITAEME ORI B\ CUHEOEE 2 U 5
Nl s %
1) £ EEHEEDOYERRRE
OB IRAEALHERHE TS B~ MR D A

75 — 7 OWKEEA TR ICEREE SNz b v »
ZNZIMAMEA A, 21T 505, Bl T 5 /M %
IS 2720 EE N B NP ETH D, D))
IXVWF &, ZOIM/MRO S48 T3 % GPIb a D H
fERC Ly ER S NS (K3). GPIba ZIVWF & D
BHICBWCHRICH) 2512 58T 5. 2ok,
GPIIb/Ma? @ kEEZEALIC L ) ZEMICHEET
YD TR L 0FRE (Vbhw B IR EE
#£) 12BWTH VWF & GPIb a DM EAEH AT UIE D%
Z{#H U 5. VWF & GPIb a D42 X A M/MROTEHAL
e, VWF &ERIELZ —I2§56 37 —7 2 H 50D GPVI
ERTHY T FNCELoTCHHRENDL L4 b,
@brurveroMufeH

T = e T AL, MR MO Y E Y PTES
N5, MENEMEE &S ImEEDFI BT, a Y
VOBEFHIIFTETMRLDOH 575, AMEERET

3 EMREE(ET T — U BEAERRALIC & | B M/ MREE E MRTEROERX HZX L

1. MR 2. MAEDHEE 3. REAMEOIR
3%
3
R TR
JEEMAL MR — Qud O
/ | 00
3
. ,* *P-selecﬁn *A
EER — @ .
i GPIb/Ia e B MR O
FFE PR GPIba e T
erie/e ! /’c GP VI OOO GPVI ZJuy>
VW g g o I
470/ =4 0)ﬁ E‘X—,
=l

(modified from Goto S. Clinical Laboratory, 2002)
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THMIMUEREEZERIELTT=A ML LTIZZD b
OYUEUNEETHD.
rarEE, TATI) TR T 4 T RS
5 L0 QEVRET, M/MREEERLEE) 2. b
VU FIMERER Eo ha v ¥ 2/ RICEE T
b, RZHEFRIICGEAMEGEOTHERBORET T,
by e X )M 41O T 3 RS
57 5 NREGBIMran, Fr7c e NKEGINEEE B
THICED, TR OTHEEG T OO AR
B &, MUNMRZ TGS 5 H %) 7% signaling & 2 U &
5.
2) &L I/ MRMERA TORE

FARZHARANE A & 4 U722 7 VI A
MR OFEHEAIZE S35, 2 OB CHlig P EH#R &
L T phospholipase-C y (PL-C y ) OiEMALIZ X 5 HlfE
[ phosphoinositide turnover ® F§&h, M4 2> 5 O HLY
AA L BN ET RN E 2 S OB EIC X A MK Ca "
D k&, PL-A2IZ X 57 9 F F v o E
cyclooxygenase-1 (COX-1) # /35 MOy R¥H A,
(TXA,) FE, protein kinase 55 O MHEALIZHE S FAHEE
(MR MNIZ RO 4 OIRESTF) O Y RibZ EHH
552, &2 7P VEHDY) Y EEALDSIIMLOE AL
FUBZ B TREDEE %2 U 5 &% S L S
OB BT L EAIEHETH L. BN VY T A
AF VBEIIETH L= N TOAL A—=D V IHUFETH
B, MBENA VY DA F VRO A XA =2 v 7

&N M IMGE AL BB I AR, FEGE SIS T 5 2
&#ﬂ%f%é.ﬁﬁ%&hM$ﬁ%T%%7ZEUy
WA S 7 F VA H b 5 COX-1 DFESE & L CHl
5N, MIFBA O cyclic AMP (cAMP) b I/ MRS AL
ZBI5§ 5.

3) M/MROEMAE

A 2 5 O HE A 72 signaling % 521 & o 7z I/IMKRIZ
DT &9 it LS 28 2 5
OBSE L MMRBEREEAGP I b/Ma (Y5727 Y a
obp3)

MR TN AE T 5 F OGP I b/ MaSfFE T 5.
REANIA 7 70) v LR SN2 — T OB HSE
DRENHTH 5.

AT 7) AIAEENICE A L, M - A 72
1% substrate O [ OFERE & IEMImE A 5 A2
KBECTH A, GP I b/ I ald /N A IETE M ) B 1 11 i
HOT 4 7)) AR BB TR O THE
G Lz EZHPM/PMATEEALSNGP I/ Mad
HENBAE B X A ¥ QAN % B NG B O35 1 222 L5

TEER G BT B BUsEE - SRR IZBE T 2 74 B 5 4~

HET 4T Y, VWENOBAED IR 12 K5
5. MFEAAS LGP I b/ M adflifaEm~oREHvik
U, M/MREBEICHEBR L72GP I b/ M adrF4 b Hh

TLHLI LA, T4 T =4y, VWFEHA T
AR L3 iE A L iR I 2 TR 5
ML/ D 53U SIS
@@mm%aa;nmmwm@{%%m a PkiZe &
AT IAERL 2 & S BB AN U 4 . JER A2 3 A [
W@EﬂﬁmiVWFbm¢ﬁﬁﬁ§E®%a,GHM
MadHEEH 2S48 F A VWFIZIZGPIb a & Al

domain &, {EPE(LGPIIL/IIL % 7253 % RGD 1 5%
L. AT BRI D MRS F ST 5.
G E A NEDIAZ NN D T T =2 + (ADP,
tu k=) HRELEENLOT, WHHEALORIELEED
A7 HTHIESTh NS, AL/ & M P R A
B E A VWEIZ S FARO M ETRIEH 28 5.
CDA40 ligand (21838 & 1L 2 AEFET & H O 5 b #isd T
BETH 5. 1M4EH O CDA0 ligand 5 1 2 RE G RE
FEOTFUMHRTTH L EIMESNTVD. T2, KM
DRIEFMEADFEL MO TV D, i RS
/RIEE D —HE238] 1) Hi & 41T microparticle & L TR D
4 ¥ N 5. Microparticle 1Z, IM/IMEIEEEILIZEEWHIAL A
WCMAT DNV T aA4F X VFESND Y VIRE
A7 T YT IVEERIZ L D EERE L2 Y EIREOIM/MK
JEAOFEH & & b IIFEA I IR B RIS
F555. F7z, WALV RIS CEA S fa v
E ok o v E B RIS E A LTS S MM
HAICE 5425 (K4).
4) MIREMEETEORE & fi/ ik

/MR OB RE % 153 UL BIIR B 22 1i04e o0 i E FL 2
PHIRECE S, Lo L, fuiieshdicHie L7z it &
BHEDME L H 5. GPIb/Mald i & fmiemn/Ng >~
A% L H7OIITEY BN EIILT LT AR\, T
A ANIDWTUE, BRRATIZY A7 /XA T £ b
DFFAN T B R T — ¥ R— 2 D&/ H B, FHE
2B LT = R=AbEffSNoOH5b. FT/ Y
VrHEAEFouY v sau RV, SIATL
VB X ATP & fif & o L L 72 AZDIL & W, AR-
C69931IMX 7 & D 3MyiL, M/IMRIE_F > ADP 52 755 5
D1ID>THBPY 2 FERWIZHEST 5. FW S
ADP % r9 HAZE L BIE O B 2 PET L, B %
PHIL, MEEEEZEHEL S 5. 708 F7 LV, Bk
K& FLIZTE mgDFGREIZTT ALY Y L0 & i/
MAANT Y AL vE Shiz BWEEERREOERICS
WTT7TAE Y vicza ¥ F7LvEBNTuE, Ao
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TEBREHR OB L BRI T 574 K74 > (2008 4 FEA SRR )

4 M/MRICE T BEMES T HIVREO R RS

RGD
Von Willebrand B+

AT LZR/E
(Gsz, GPV|)

i)\t AmpE

A1 domain

Von Willebrand &+ Ca?*

ADP 2 & T
885 )
C

oooooooooooooo

oooooooooo

o
.......
ege®

kA E> JarprEr

T4TV =T TJ4T)>

(Tamura N, et al. Circ J 2009 & V) 51 HZ%)

Ny M) AT E20%FREHRADEEL T EDNTE DD,
WIIPE G HEED ) A 7 1 LSBT 5. X T,
FI ) D VRPUMIMEEIZHE S HRAOR# L LT
MR EDREDH 5. 70V K7 LLVES HAADEERE
BRI BT B Sl s Twng. 72, AT
MBI TIECETIZ500 mgDF 7 O ¥ Y Y kL
T7hHhmgNZ7 ¥ FZ7LIVIE00 mgDI—F 4 » 7D
WiAT OF WA & T RIFEOF R & DTS
N7z, THETIE800FI L EDIER Z x5 & L /- Atk
FERBERECR 2 HARADOWBRERTIE, 120 0B8N
TRZ7o ¥ R 7L VofHICL > T F7uEy Vil
L CHBERREMEIIREN LD > 70 AT B A
P2 T R R B A B (PMDA) & — A X— Y http://
www.pmda.go.jp/). 7T AZLNVIFZz ORI LV LD
b HECHEOEN R L S8, Mg A N2 b o
WA & SIS A PRE AT N9 2 i RO P
Wdy o7z BRI, FICE DL WIS X hASHEEhY 5 T
W, KIS THEAT S 72 45 = ISR o & 3% 5 o0 SE R R
ANOHBSGICEENILETH L. PAYL,ZHRMHEDL, 1
MA XY MEINE VD T A M2S U CTHUmeRhF z 58
T LHNENTH L Z L HBREEBROERIC L DS 2027
o7z Gtk O Y Y SHERHEIC O W TRERO EHE
PHIFE S NS,

@7ZxED >

1) 7AEY > OB

T A VIEPIRESE L L CI8994F IS IC T
5 1004E DL L &2 T 2 A%, #504E /T 12 1 Primss 1
LR E NI 72, BUETRIMIMEEDH TIZ 7 A Y
) O XTI AR b 22T 100 4 DL o 3 2
TELFEHTHA.

o, TAEY) Y UAOPMMEEEIZEICT A Y
YR LTI ECERESRDLNE L)1k
TWw5,

7 A K1) SR I/IME D eyclooxygenase-1 (COX-1) @
529% (COX-2TIE516%) DtV Y EREEZ AW
T F L L TREERGEEZH L, o TTXA, DA%
WS 5. ERIZEETH L DT, AR OHRE
L ET 5. MM TH L DT, i L COX-1
DEEGHIE L, wolzAT EF L E NI COX-1
EROIMVMIIZ 2 oMiladdr (8~10HM) oMz %
FTHLH, HIRHE I L TH ZO3MEF 7212 L
SN KB E EO L FTHAM R, 7TAE
JAZE D TXA, OEAPITITEEICHESINRTD b
YEYEL A AT OMOEEERY (ADPR I T —
T Ui )L BIMVMROEED (HFTERTLESS D)
HELLZEEENTIERS 2, TXA, D EAIX /IR
WOLZEORIBIEERBEDO L rOH T TH1IDIEE
v, F MR A5 BEERE DI & ERRAIE &3 FAT
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FTHERRS NI EICHETRETH .
2) PAEU > OBERMERE

1988 4EISIS-2 (the second international study of infarct
survival) SRERO BFENFEER S, SO HFEZEE R I
BUIAT7TAEY Y (162mg/ H) OGP THEZLHE
T5IEHIIRENTZ. LD A F R ORGHE B 1T
T, WERE (75~325mg/H) 7AKEY Y O2EM DR
HIZX o T, BEOLBEIINE A XY S OFAEZ ) A
7P ELTI9% FIFLE ) bDTH- 7.
PLLTT ALY vigaos) v bz, SfEORH)
IR B DONEHYSE LR A v & — XU ¥ a VHREICE
WTIEADIERN 3 L A ENTnD . RS
BUIAGPIb MallEHEAFEHOYESL, HAIE LT
TAEY) ) YOBHERITRE LTV A,
3 PAEUOREICEYT 3MRE

FAENZ BT B FEE Y 70 8 B A w12 81 ~ 330 mg/ H
Th oD, MMM TSR] % M/ VG L L ERE & 5
DTOAAYTHA L) UHCOX-2% ML CTHEEESND D,
7TAEY) yoRERS 500 mglE/H) I2X->TED
FELEATHE S VMR E ORISR e B & &,
DT 7AEY) yoHE (5mgll T/H) DS
N2 endbo/. LaLkld#k/~ru07 77—
DCOX2%NLTHEESNIZTUARY 7T T VH,
(PGH,) % I/MRASELYD A A TTXA, % EET AR D
EZONDHIZEY, COX2% LIHIL ) B REDT A
E) o aEobE2 L TTE kD A ¥ T o Kk
FWELTL, 7AEY CoOMHEOBEIZREOT A Y
V) UHRPIE L DRI L TR TH 5D 5.
4) 7ZRE CEHMN

7 A U Din vitro B L ex vivo D /NI~ O ]
B PHEREEN L LIRS E T A
VB EZ SN, L OBEF RSN TE L —H,
AT S A7z R 8 AT O R T IV REAR AR 12 &
D7 A VIR SNERE, T AE ) VLo
W& BN G- L Ch i) A7 MET LA 2 & AR
SNTBY, 7AEY) ARG SD IR R %
OWEAETHHP—FED ) A X T 5 OHEIZEHDR
HThH5.

@7 ZAE > U DOFRIBIEER DA ESE

PUIMEEEE L TR B AHEFER SN TE2H5 012
VEVFTE=VHDH L. cAMP D4 REES & HE L CHl
AN cAMP Db % fHIES % & &7z, Lo LESE DR
IRIAED A & fFHTCTIEAH B RO BRI ITEE S 1
TWVDBH, Bk A2 F OIS HEAT S M7 RHUBE R PR 3R 2

TEERGHHRAN B 1T B BUEE - SUMAORERIZBE T 2 74 B 5 A4 ~

B 2AHBEOTRENHARNESNZ S #IE TS 20 5h
iEm L ETH 5.

ZOMI, ROETHE SNV AY = hH 5.
¥ H A% V' —)liZcyclic AMP phosphodiesterase ¥ %
HERETH D, M/MIOMIEAN cAMP i % F5 &€
B Z BN XD M/RE A A TG 5. RREENIREE Tl
A AT TR IMUEIR O UERN R BEIER S LT 5.
F72, WOETIIMHBERFETHICB T 2H50MEDS AR
NEBI G E L72T v 7 2 LB IS & D ER S
Twa, milt, 77 7HESEEMIRE DB 5 4RFH]
DHERMEERET 5T v 8 2ALHEGEEE O BE A H &
NCTHH, HEANORELE, FRimERBUIAOENR
BB 2 HAMEOBRESIRE S NS,

¥/, 7ux¥ I Yy, (PGL) &, adenyl
cyclase DIFEMEALIZ L V), IM/MRN O cAMP % B S &,
U/ MRED R & AR R 2 BT 5. XF 71 A b
13 FAE TR SN2 PGLEMME TH 5.

T A Y UAMITXA, OEKLEZ B & L 72385
AT LT )T LD H D, TXA, GBS R
FHESE L LC, bR ) |EPSECTHE S 35T
EOR TN 573 5N N ¢ B T B VR D 111K = A N
B BIMER O, il e SR EIS 05 H 5 .

@ OO/ MREE

19754F, Dyerberg H (2% L 75 A4 DM
“CUE R I O B D AR P 8 R 0 T JE ER AR &0 T
<, MERELIRMETH S & D% L7z, Bang b I
INSOHEFEL, MHOAREHER TH 5 T A T3~
vy T (BEPA) BREREICHEEL, #7993 N OB
O TR TH S Z L5, BEUHEZEEOOTIE 2w
N7

ZOBIDE THFI SR THA & L TEPA DK
SNz PU/MREI R, /MR Y > BR &+ o EPA
ORI S IR 5O 7 T F 8 U 5
AMICIHET 2 2 L 12X ) TXA, FEA 2 I L /vt
ERUMIT 5 EFE 2 5N TW5, RAETIE, BEMED)
DRBEALAE & FlE MUE LA L#EIe 2 A L C\nwb. F72, 2
EEMR T2V OO HARNERIZHT 2T v 5 2Lt
BEEBRAMT DAL, (OIS A N> b ) A 7 ARIED RS ER
Sz,

ZoMIZ, FNTEIAMDND LD, TIULTXA,DEK
BIOTEHZIGIL, BioFary3 42 v oL %
PR LPUIV MR R E BT 5 £ 20N Tw5h, i,
5HLIEFTH Y, HTHE TSR L#EE2H L
Tw5. i, open-label Tidd % %%, FKAETOZL i

11
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TEEREIR DT & R

RWFZEAMT DI, TEEEIE BT O L FHEIHIRD R A HERE S
NCTW5D, E2FEC, FEAOE TR OHEZEIZD
W CFEZESE O HHENHIR R ATRED S 7z,

BH CEASh TV S HEE -
/MREOFEMEEREM

oK TUEBEICRI R FE SN T B2 b 57,
FAREANDEAN L EN Ty, HLHWIE, FAET
1XZ DOWHFIARR B DS WERNII LSBT S, HAR
NEBCK DML/ M) A7 DR ERMER S AT
LADERZZETIUL, BOKTRITAGZE SN TWE 05
LEoTHRANIAER), ZE&THDLEEIFTVWINE W,
BOTE OPLIMAEEDOEERBSIEFK DA% 5§, HAR, 7
VT R ECEBEILFEBESERENL ZENE L, F0
T ORGIEFI O A7, W) A7 DIE5HD EAK
ELhoTnD, 0O X)) Z KRR B G A
[ER R N 18 L CRR), BeEhEMEET 5112
1337078, HARMNEBNZ BT A E30ME, Zathz Rars
5250 Tr. [HENEE] BT 2650 ZeM
B OFEANZ DV T T EITKREET 2 ML AD LI TH
5.

m/%%ﬁ%tﬁﬂéﬁﬁ@-
VRS

1 sppEsE

| iR

EIEFPEEIE

75 A1

1 LEMBEDE LD R, B 5 VIR ZERRE O B D
HLIEFNHRT LIV T 7)) S

79 A1 a

1 #8777 ) YEEMMThITW Izl b
59, MRS E Udh, ERENIIEE AL
L EMEPEFICS 5 7 AEY YOt

2 W7 7)) YEEMThITW I b
5%, MMERREZ A LEMIHT5 L) SHE
TOINT 7)) vF&G. 722 LD ) A 7 123
5.

B 274 K74 > (2008 44 W e HE )

3 AT O — CEREMNIIEAH S A 7% PTMC F%E i
BB AINT 7)) » &5 LIV T 7)Y
P52 TH MEATHEE L 2 WA IEPTMC I itfT L
2\,

75 21 b

1 EFAEOMEIE A2 B T B A3 55mm BL T O
BlZx$ 2707 71) %5

75 21

1 T XCOMERFKEENICNT LIV 7)) v 8%
5

BEF SR EIE & BIEFAEBE

75 A1

1 TIAOBEHED & 2 IR EBAEGNIIT§ 2 7 A
> 50~ 100 mg/ H OF¢5-.

2 DAEEEHET S 65 LLE O MBS PSS 4 120
95 PT-INR20~25TO T )IVT7 7 1) U #eh.

3 IMEERIEDOEEDD LEMT LTIV T 71) ~
&5

77 A a

1 imfeZERiER, RENAHOTIADBRAEL % <, LR
MAED b 22 IR R BUE G ) L CiE, wande AT
MARFRE BT NETlE %\,

iR AR (mitral annular calcification, MAC)

75 A1

1 mieZERiER, FEIKNARHOTIA % £ U 72.0EMB o
T BRSPS KA GE B33 & B/ VG I

7521 b

1 PU/MEER G20 b 53, MRERES, &
AN O TIA D FFIED 3 & AL 7= 88 5 8 5840 KA LE
BNZHTT BTN T 7 1) .

| KBRS
77 A1 a

1 B PERN o o BEFE O & 2 BRI L1 O KBRS 95
ZENZRT B 7 AE ) > 50~ 100 mg/ H D#%5-

2 DEIVELEET

| ATHRBE®E, RN

75 A1

1 ANTFp@Efafimite (320K OFEBIIK % PT-
INR 20~30CTH71V7 7 ¥k
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2 IR % (32 A Kl OfEMIZx T 5 PT-
INR 20~25TO7TNVT 7)) VL
3 UTofES (Witc3»HURE) 83271077
IR
1) Hetir
- AVR +1f1) A 7 *
T3S F 721X Medtronic Hall 7
PT-INR 2.0~25
T 4 A 7 FF 7214 Starr-Edwards 7

PT-INR 2.0~3.0

“AVR + 1) A7 * PT-INR 2.0~3.0

- MVR PT-INR 2.0~3.0
2) HAkFp

- AVR + 51 A2 PT-INR 20~25

-MVR +) 2% PT-INR 20~25

3) IEIHl
- AEIEFIEZRAT + 55 A2 PT-INR

75 A1

1 @Y7 7)) VEEEITo T2l b b
¥, IMARZERIE % F8AE L 72 5E B A3 % PT-INR 2.0
~30ToINT 7)) x5

2 WY LETNT ) YEEET o TWZIZO b S
MR ZERE % J85E L 22§57 A K &,
FETE) FE-IVOPEH.

75 A1

1 BEWAREFICT LT 7)) 2 HG L v,

2 FEWIHEGIC T AYY Y ORIEST S

3 EEFEGICTVT Y Y, TAEY Y FRb i
G L7,

TEY A7 SO EMB), Mk gERE OB, A OFERE

OIRT, BETGEREOVWT 2T 254, 72

SR A E AN o (O 7 = RS ey

Bl ANEAYS
77 A1

1 7AEY > 81~ 162mg H O (1% A8 F i BLpA
DY G BB SND).

20~25

77 A1 a

1 7RAE) YERESTOFIOEY Y, s RS
LoV

77 A1 b

1 9779 rofksy

TEERGHHRAN B 1T B BUEE - SUMAORERIZBE T 2 74 B 5 A4 ~

3 EmivEs

BN | REEROE

77 A1

1 WREESL 227 ALY Y 162~ 330 mg/ H o5
BIUZFDH® 81 ~162 mg/ H OEHIfkGHES-.

2 TAEY YoOMHPNELREOF IO YT v H D
Wiz a ¥ K7L Lrodks.

3 ATV MNEERBOTAE) Y 7ub 7LV (b
AoMFForueyy) ot

4 HEED DY A7 2 H T BRI BT D P/
I A 72~ VIR -

77 A1

1 7AEY) Uy RF27ubyy (HoH0Erat K7L
V) PMERATELRWEEDOY T A=), FFE
VN OG-

7 7 A1

1 V¥ YE—LOKS

2 D e

OREFIERDIE

75 A1

1 7AY) »81~162mg/ HOHG

2 FEVEMEB L OMEMOEME), BRI SR 2 A
B9 BREGI, ANTHOEBIHTZ2T VT 7)) 2D
BEH.

79 A a

1 72 YERFITHOZaEY R LILVOEY

2 TAEYYEPTINR 20U TFTOT VT 7 1) ¥ OB
EERESH

79 A1b

1 72K YERFITOF 7O Y Yok

2 TAEY yBLIOFr7ub¥y yE2EHTOIORY
V=), FNVEITL T — ks

3 TAEY VEQHITOPTINR 20 FCOT VT 7
) v HUE S

279 A1

1 YY) FE— L OHMES.

@ UEEE GEaH)

7 A1
1 Z20%WEE07 A1) »81~162 mg/ H D7k
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TEBREHIR OB L BRI T 274 K74 > (2008 4 A TSR RS )

ERESZC

2 TAE) yEQOYEO T Y PV 300 mg/ HD
w5

3 kE, EEWNIELE T 5 0HmHE%E, EEOAL
IR, BB X OB CEME), FTB)IR MR ZE
MIEZ AT AEN, ANLHFOESIRT LTV T
7 1) ¥ OPEH.

79 A1 a

1 BAET7TAEY) Y @lmgH) LYY FE—IL
(150mg/H) F/2i3F7unEy >y 200mg/ H) &0
BEH.

2 PASEMBIIRTALIE 3 /213 E 2 50 25602
0¥ F7Lvo S

3 HIMEDOEPRED Y 27 HMEVEEZ SN ED
TAEY Y EPTINR 20~25TOT VT 7)) ¥ O
CiEREEA

79 A1 b

1 7AE) Y EBOLEOF 7u Y v Py

2 TAEY LTV R LILVOBEH

3 FAEYyBIOFruEy sy 2Ol toyaoiy
V=), VIVEKRITLT— b

4 TAREY) YEGHNEED L CIZHEETH D IERIZB
7 APT-INR20~3.0CHO V7 7 1) »# 5.

75 210

1 YEYFE—LOHMIES

| AT =TI 8-~ 3

75 A1

1 PCLICEE LG LEEREFER (ACT) 2508 2L E % H
L Llzas) v (R OFRNGE S
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