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PDE M| A2 AEHE(cilostazol) BO1AC23
Z2I= J%(clopidogrel) BO1ACO4
ADP £8%] ZaH E|ZZ1|H(ticlopidine) BO1ACO5
It (prasugrel) BO1AC22
E|7t 22 (ticagrelor) BO1AC24
_ QAN 2 (abciximab, BO1AC13
GPIIb/Ila Z8A & ebehdmab)
E|Z2 I|8H(tirofiban) BO1AC17
HZEH +~8H 2| MM TI2i2]|0|E(sarpogrelate) BOTAC(YECt i)
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* ATC(Anatomical Therapeutic Chemical Classification System) 2= - MAIE217 |7 (WHO)O| A 7Hetst ZHI QI ojotZ 22 T3
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Table 4. Overview of Traditional and Newer Antithrombotic Agents.*
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Route of . . Recommended Interval between
Agent Administration Mechanism of Action Last Dose and Procedure
Anticoagulant agents
Warfarin(Coumadin, Bristol-Myers Squibb) Oral Inhibition of vitamin K-dependent factors 1-8 days, depending on INR and patient characteristics: INR decreases

Unfractionated heparin

Low-molecular-weight heparins(enoxaparin [Lovenox,
Sanofi Aventis] and dalteparin [Fragmin, Eisai])

Fondaparinux(Arixtra, Glaxo Smith Kline)

Dabigatran(Pradaxa, Boehringer Ingelheim)

Rivaroxaban(Xarelto, Bayer HealthCare)

Apixaban(Eliquis, Bristol-Myers Squibb)

Desirudin(lprivask, Canyon Pharmaceuticals)

Antiplatelet agents

Aspirin

Aspirin and dipyridamole(Aggrenox, Boehringer

Ingelheim)

Cilostazol(Pletal, Otsuka Pharmaceutical)

Thienopy ridine agents(Clopidogrel [Plavix, Sanofi
Aventis], ticlopidine [Ticlid, Rochel, prasugrel [Effient,
Eli Lilly], and ticagrelor [Brilinta, AstraZenecal)

* ADP denotes adenosine diphosphate, aPTT activated partial thromboplastin time, FDA Food and Drug Administration, INR international normalized ratio, and PCC prothrombin complex concentrate.

Intravenous or
subcutaneous

Subcutaneous

Subcutaneous

Oral

Oral

Oral

Subcutaneous

Oral

Oral

Oral
Oral

I, VI, IX, and X for y—carboxylation; and
proteins C and S

Antithrombin activation(Inhibition of factors
lla, IXa, Xa, Xla, and Xlla)

Antithrombin activation(Inhibition of factors
Xa and, to a lesser extent, factor Ila)

Antithrombin activation(factor Xa inhibition)

Direct thrombin inhibitor

Direct factor Xa inhibitor

Direct factor Xa inhibitor

Direct thrombin inhibitor

Cyclooxygenase inhibitor
(irreversible effect)

Phosphodiesterase inhibitor

Phosphodiesterase inhibitor

ADP receptor antagonist

to < 1.5 in approximately 93% of patients within 5 days*®
Intravenous, 2-6 hr, depending on dose; subcutaneous, 12-24 hr,
depending on dose

24 hr

36-48 hr

1 or 2 days with creatinine clearance rate of >50 ml/min; 3-5 days with
creatinine clearance rate of <50 ml/min

> 1 day when renal function is normal; 2 days with creatinine clearance
rate of 60-90 ml/min; 3 days with creatinine clearance rate of 30-59
ml/min; and 4 days with creatinine clearance rate of 15-29 ml/min??

1 or 2 days with creatinine clearance rate of 260 ml/min; 3 days with
creatinine clearance rate of 50-59 ml/min; and 5 days with creatinine
clearance rate of <30-49 ml/min

2 hr

7-10 days
7-10 days
2 days

5 days(clopidogrel and ticagrelor), 7 days (prasugrel), or 10-14 days
(ticlopidine)

T PCCs are either 3-factor or 4-factor concentrates. Nonactivated 4-factor PCCs contain factors II, VII, IX, and X and nonactivated 3—factor PCCs contain factors I, IX, and X and only small
amounts of factor VII. For details, see the Supplementary Appendix.
F Factor Vl inhibitor bypass activity provides both factor Il (prothrombin) and factor Xa for rapid and sustained thrombin generation. For details, see the Supplementary Appendix.
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o (FE/ME ) 2 Y 2 U 7[SCrChol IE B8 SSUM(NOAC) St 712t
§y:\:IR¥:W Recommended Durations for Withholding DOACs Based on Procedural Bleed Risk and Estimated CrCl When There Are No Increased Patient Bleed Risk Factors
Dabigatran Apixaban, Edoxaban, or Rivaroxaban
CrCl, mL/min >80 50-79 30-49 15-29 <15 >30 15-29 <15
Estimated drug 13 15 18 27 30(off dialysis) 6-15 Apixaban : 17 Apixaban : 17(off dialysis)
half-life, h Edoxaban : 17 Edoxaban : 10-17(off dialysis)
Rivaroxaban : 9 Rivaroxaban : 13(off dialysis)
Procedural bleed risk
Low 224h 236h 248h 272h No data. Consider measuring dTT =24 h 236 h No data. Consider measuring agent-specific
and/or withholding 296 h anti Xa level and/or withholding 248 h
Uncertain, intermediate, or high  >48h >72h >96h 2>120h  Nodata. Consider measuringdTT ~ >48h  No data. Consider measuring agent-specific anti Xa level and/or
withholding 272 h
NOTE : The duration for withholding is based upon the estimated DOAC half-life withholding times of 2 to 3 half-lives for low procedural bleeding risk and 4 to 5 drug half-lives for uncertain,
intermediate, or high procedural bleeding risk (47-55).
CrCl = creatinine clearance; DOAC = direct-acting oral anticoagulant; dTT = dilute thrombin time.
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|

PRASUGREL?
CLOPIDOGREL

TICAGRELOR?

| ASPIRIN'

i

|// 9 8 7 6 5 4 3 2 1 0

1-4

Minimal delay for P2Y, interruption

= Expected average platelet function recovery

1 Decision to stop aspirin throughout surgery should be made on a single case basis taking in to account the surgical bleeding risk.

2 In patients not requiring OAC.

Days after surgery

(©ESC 2017

Figure 9 Minimal discontinuation and re-implementation time frames of dual antiplatelet therapy(DADT) for patients undergoing elective surgery

OAC = oral anticoagulant.

Y=

3 European Heart Journaldi| A|IZ{E =2

=]

ZDXIE | - Management of Antithrombotic Therapy in Patients Undergoing Invasive Procedures. The New England Journal of Medicine 2013;368(22);2113-2124.

- Managing the risks of direct oral anticoagulants. The Joint Commission Sentinel Eevent Issue 61. 2019.
-2017 ACC Expert Consensus Decision Pathway on Management of Bleeding in Patients on Oral Anticoagulants. Journal of the

American College of Cardiology 2017:70(24):3042-3067.
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