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Periprocedural antithrombotic management
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The periprocedural management of patients on long-term antithrombotic therapy (antiplatelet agents or vitamin K
antagonists) who may require temporary disruption, given that an invasive procedure is always a dilemma for clinicians.
Discontinuation of antithrombotic therapy can place patients at an increased risk of thromboembolic complications while
the continuation of antithrombotic therapy can increase the procedure-related bleeding risk. Therefore, it is imperative
for clinicians to be proficient in making thoughtful and individualized decisions on the appropriate management of
periprocedural anticoagulants, drawing from recent evidence-based guidelines.

Antithrombotic therapy; Antiplatelet therapy; Bridging therapy; Heparin;
Vitamin K antagonist
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Figure 1. A management algorithm of antiplatelet therapy in the periprocedural period. Modified from Douketis JD, et al. Chest 2012;141(2 Suppl):e326S-e350S [1]

and Kushner FG, et al. Circulation 2009;120:2271-2306 [8].
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Table 1. Guidelines on bridging therapy ible sigmoidoscopy), 71_37?)]_75] 7‘:[4/\]_

Indication for chronic Estimated annual thrombotic Periprocedural management

anticoagulation risk without anticoagulation recommendations (colonoscopy), WA HAHenter—
Dual prosthetic or older-generation valve >10% Bridging therapy oscopy), HI/FHT AHIE AQls
VTE within 3 months or severe Bridging thera - .
thrombophilias ging by (biliary/pancreatic stent placement),
Pregnancy with prosthetic valve Bridging therapy AL 1A = YAAAH zgut
Bileaflet valve in the mitral position Bridging thera .
) ) P , g_ 9 Py (endoscopic ultrasound), 1#11 ok
Valve with acute embolism <6 months Bridging therapy
A-fib valvular or CHADS, score 5-6 Bridging therapy TAAlES sHAIE WAIEA 34
Recurrent venous thromboembolism 5% to 10% Bridging therapy Az %%(endoscopic retrograde
VTE within 3-12 months or active cancer Bridging therapy ) )
Bileaflet aortic valve with additional risk Bridging therapy cholangiopancreatography without
factor sphingectomy) = 1A T
A-fib CHADS2 score 3-4 Bridging therapy o . .
OLAE 5 A o)L
Bileaflet aortic valve without additional <5% Prophylaxis or no bridging ol Al AldE o = Al
risk factors -
. . &= AolstelrH16). vhH, §544
VTE >12 months Prophylaxis or no bridging
A-fib CHADS2 score 0-2 and no previous Prophylaxis or no bridging < (polypectomy), T oA
CVATIA s ) o -
% (biliary sphingectomy), W& X]
VTE, venous thromboembolism; A-fib, atrial fibrillation; CVA, cerebrovascular accident; TIA, transient ischemic N .
attack. Modified from Douketis JD, et al. Chest 2012:141(2 Suppl):e3265-e3505 [1]. H<%(variceal treatment), 234 W

A2 A7 AFl<(percutaneous
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[ Evaluate indication for VKA & the type of procedure ]

[ Very low bleedign risk ] [ Relatively low thromboembolic risk J

Relatively risk of bleeding & thromboembolism:
bridging therapy

Continue VKA

Stop VKA 5-6 days before procedure
& resume VKA after procedure

5-6Days before procedure:
stop VKA

when hemostasis achieved |

3-4Days before procedure:
start LMWH

24Hours before procedure:
Last dose of LMWH in a.m. (1/2 dose if
once daily regimen used)

\ | Y,
( N\
If on heparin infusion, stop 4 hours before
procedure
\ | Y,
' 1\

12-24Hours after procedure:
resume VKA if hemostasis achieved

24Hours after procedure:
reduce LMWH

2-3Days after procedure:
reevaluate LMWH

4Days after procedure:
stop LMWH

Figure 2. A management algorithm of vitamin K antagonist therapy in the periprocedural period. VKA, vitamin K antagonist; LMWH, low molecular weight heparin.

Modified from Douketis JD, et al. Chest 2012;141(2 Suppl):e3265-e350S [1].

thromboembolism, 27) 4 2 9§ a4z Aols}
il %4[22].

=4, &4 %P*é%—oo‘:,
thrombophiha), 50
lipid antibody syndrome)i’}
SHA 12709 o) Aol HhAgRt
gle venous thromboembolic event)o] AT Zk
et

AR, AR H\ﬂ%, wEFolu daby X Fuzte) wpAE,
T8t G, 38 28 A AlEA (congestive heart failure)

2H, 0= =TT

754 mgk gRjel o) thE $13 4L gl o) F
Hak(bileaflet aortic valve) 2Ho]| sgglct,

| 9=7
oL

o
e | o2 sk (intra—
venous unfractionated heparin)Eth= A EA} 3ja}d
(low molecular weight heparin, LMWH)°¢] Z+-& g yle}



J Korean Med Assoc 2014 May; 57(5): 419-426

of @ 449 A H=E Azl otk gt e
Al Y TES

s

24Xt Ao mpA|e} subelE Fojshar, whoF A 85FC] A
£} 3} (a full once—daily dose)2 FoIsl= 7ol
Al A 2to] 1282 AIASH ] ffel] s dEol= 8
T ko ® Fo] Fojsfof ghrfar HASIAL QIeH1],

) A4 5 2l

L

Do

Al & olluk A 5E I AlRR 3¢, 10-20%0041=
FE T ST YTl dold 4= tH1,26). == T &
Yo WP A7 F 7|7to] A =4, oA
2 A4 A9 SIS T ATE g, ol
gk olfolld & & Flmkl A5 Al 28 Y 3
7t =2 AlEY A9 Als T 48K17E o] fe gttt &8
A et w2 FER2=FA R & FIW =
2 HE & FR h 4 FAFY & WL S
2 Aol BRE B9 25, F8 FF FE AP
I Qs ESAAE sh= A3, A 52 HgA A
A&, 283 Aukrg7] 2 AANE7] A< (cardiac

pacemaker/defibrillator plavement) 5°] TH1].
FeAA 7 A7 Al ALsfof & T ThE AR Al 5

A8 Aret 8 s 771 RF ZA aloloh

SRR} A @10 &= 1, FEATA T2 H|AHEO|E

[}
4 29 BB AR, B ek o FEE 4

o] 7HAg) ofs) ofAjEokul 7Ho Zul 25lo] o] H Zo] 9)
A M 5 T 48-T2A7HA] -85 -5 = (full-
dose anticoagulation)& E&sl= AL

_‘7_
Figure 201 919F 22 & A= A=]s = ket 1.

424 cistoAEsx|

Hr)Hon R 58 el K 238 Beais

SR ABA AlSolut 4 Alaolof 3 uj, 24}

1o} el BRIt of A7) =gko] of 47} e Ko

ole}, e} QatelSo] HHEA] S<alof sHe Hopol7|E

2} |z 50| Bo| Holalx|ek, ACCP

AT} 2 e QA PAARIES Pasiel BB
Fo| & 4

ol 84l NS HaskshE

i
i)
o
x
>,
>
)

Jhu
H_4
1%
9‘L
s
o
)
i)

Srops 7|2 B

ORCID
Jin Joo, http://orcid.org/0000-0002-4260-9397

REFERENCES

1.Douketis JD, Spyropoulos AC, Spencer FA, Mayr M, Jaffer
AK, Eckman MH, Dunn AS, Kunz R; American College of
Chest Physicians. Perioperative management of antithrombotic
therapy: Antithrombotic Therapy and Prevention of Throm-
bosis, 9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines. Chest 2012;141(2 Suppl):
€326S5-e3508S.

2.Vandvik PO, Lincoff AM, Gore JM, Gutterman DD, Son-
nenberg FA, Alonso-Coello P, Akl EA, Lansberg MG, Guyatt
GH, Spencer FA; American College of Chest Physicians. Pri-
mary and secondary prevention of cardiovascular disease:
Antithrombotic Therapy and Prevention of Thrombosis, 9th
ed: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines. Chest 2012;141(2 Suppl):e637S-
€668S.

3.Assia EI, Raskin T, Kaiserman I, Rotenstreich Y, Segev E.
Effect of aspirin intake on bleeding during cataract surgery. J
Cataract Refract Surg 1998;24:1243-1246.

4.Burger W, Chemnitius JM, Kneissl GD, Rucker G. Low-dose
aspirin for secondary cardiovascular prevention: cardiovascular
risks after its perioperative withdrawal versus bleeding risks
with its continuation: review and meta-analysis. ] Intern Med
2005;257:399-414.

5.Herth FJ, Becker HD, Ernst A. Aspirin does not increase



bleeding complications after transbronchial biopsy. Chest
2002;122:1461-1464.

6.Khalifeh MR, Redett R]. The management of patients on
anticoagulants prior to cutaneous surgery: case report of a
thromboembolic complication, review of the literature, and
evidence-based recommendations. Plast Reconstr Surg 2006;
118:110e-117e.

7.Grines CL, Bonow RO, Casey DE Jr, Gardner TJ, Lockhart
PB, Moliterno DJ, O’Gara P, Whitlow P; American Heart
Association; American College of Cardiology; Society for
Cardiovascular Angiography and Interventions; American
College of Surgeons; American Dental Association; Ame-
rican College of Physicians. Prevention of premature dis-
continuation of dual antiplatelet therapy in patients with
coronary artery stents: a science advisory from the American
Heart Association, American College of Cardiology, Society
for Cardiovascular Angiography and Interventions, American
College of Surgeons, and American Dental Association, with
representation from the American College of Physicians. ] Am
Dent Assoc 2007;138:652-655.

8.Kushner FG, Hand M, Smith SC Jr, King SB 3rd, Anderson
JL, Antman EM, Bailey SR, Bates ER, Blankenship JC, Casey
DE Jr, Green LA, Hochman JS, Jacobs AK, Krumholz HM,
Morrison DA, Ornato JP, Pearle DL, Peterson ED, Sloan MA,
Whitlow PL, Williams DO; American College of Cardiology
Foundation/American Heart Association Task Force on
Practice Guidelines. 2009 Focused Updates: ACC/AHA
Guidelines for the Management of Patients With ST-Elevation
Myocardial Infarction (updating the 2004 Guideline and
2007 Focused Update) and ACC/AHA/SCAI Guidelines on
Percutaneous Coronary Intervention (updating the 2005
Guideline and 2007 Focused Update): a report of the Ame-
rican College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. Circulation
2009;120:2271-2306.

9.Holmes DR Jr, Dehmer GJ, Kaul S, Leifer D, O’Gara PT, Stein
CM. ACCF/AHA clopidogrel clinical alert: approaches to the
FDA “boxed warning: a report of the American College of
Cardiology Foundation Task Force on clinical expert con-
sensus documents and the American Heart Association
endorsed by the Society for Cardiovascular Angiography and
Interventions and the Society of Thoracic Surgeons. ] Am Coll
Cardiol 2010;56:321-341.

10.Bavry AA, Kumbhani DJ, Helton TJ, Borek PP, Mood GR,
Bhatt DL. Late thrombosis of drug-eluting stents: a meta-
analysis of randomized clinical trials. Am ] Med 2006;119:
1056-1061.

11.Daemen J, Wenaweser P, Tsuchida K, Abrecht L, Vaina S,
Morger C, Kukreja N, Jiini B, Sianos G, Hellige G, van Domburg
RT, Hess OM, Boersma E, Meier B, Windecker S, Serruys
PW. Early and late coronary stent thrombosis of sirolimus-
eluting and paclitaxel-eluting stents in routine clinical practice:
data from a large two-institutional cohort study. Lancet
2007;369:667-678.

12.Eisenstein EL, Anstrom K]J, Kong DE, Shaw LK, Tuttle RH,

JooJ

Mark DB, Kramer JM, Harrington RA, Matchar DB, Kandzari
DE, Peterson ED, Schulman KA, Califf RM. Clopidogrel
use and long-term clinical outcomes after drug-eluting stent
implantation. JAMA 2007;297:159-168.

13.Roberts JR, Hedges JR, Chanmugam AS. Clinical procedures
in emergency medicine. 4th ed. Philadelphia: W. B. Saunders;
2004.

14.Fink MP. Textbook of critical care. 5th ed. Philadelphia: Else-
vier Saunders; 2005.

15.Gohlke-Barwolf C, Acar ], Oakley C, Butchart E, Burckhart
D, Bodnar E, Hall R, Delahaye JP, Horstkotte D, Kremer R.
Guidelines for prevention of thromboembolic events in val-
vular heart disease. Study Group of the Working Group on
Valvular Heart Disease of the European Society of Cardiology.
Eur Heart ] 1995;16:1320-1330.

16.Eisen GM, Baron TH, Dominitz JA, Faigel DO, Goldstein JL,
Johanson JE Mallery JS, Raddawi HM, Vargo JJ 2nd, Waring
JP, Fanelli RD, Wheeler-Harbough J; American Society for
Gastrointestinal Endoscopy. Guideline on the management of
anticoagulation and antiplatelet therapy for endoscopic proce-
dures. Gastrointest Endosc 2002;55:775-779.

17.Douketis JD. Perioperative anticoagulation management in
patients who are receiving oral anticoagulant therapy: a prac-
tical guide for clinicians. Thromb Res 2002;108:3-13.

18.Bonow RO, Carabello BA, Chatterjee K, de Leon AC Jr,
Faxon DP, Freed MD, Gaasch WH, Lytle BW, Nishimura RA,
O’Gara PT, O'Rourke RA, Otto CM, Shah PM, Shanewise JS;
American College of Cardiology/American Heart Association
Task Force on Practice Guidelines. 2008 Focused update in-
corporated into the ACC/AHA 2006 guidelines for the mana-
gement of patients with valvular heart disease: a report of the
American College of Cardiology/American Heart Association
Task Force on Practice Guidelines (Writing Committee to
revise the 1998 guidelines for the management of patients
with valvular heart disease). Endorsed by the Society of
Cardiovascular Anesthesiologists, Society for Cardiovascular
Angiography and Interventions, and Society of Thoracic
Surgeons. ] Am Coll Cardiol 2008;52:e1-e142.

19.Jafri SM. Periprocedural thromboprophylaxis in patients re-
ceiving chronic anticoagulation therapy. Am Heart J 2004;
147:3-15.

20.Kearon C, Hirsh J. Management of anticoagulation before and
after elective surgery. N Engl ] Med 1997;336:1506-1511.

21.Tiede DJ, Nishimura RA, Gastineau DA, Mullany CJ, Orszu-
lak TA, Schaff HV. Modern management of prosthetic valve
anticoagulation. Mayo Clin Proc 1998;73:665-680.

22.Gage BE, van Walraven C, Pearce L, Hart RG, Koudstaal PJ,
Boode BS, Petersen P. Selecting patients with atrial fibrillation
for anticoagulation: stroke risk stratification in patients taking
aspirin. Circulation 2004;110:2287-2292.

23.Pharmacology Weekly. Why is the low molecular weight
he-parin, enoxaparin (Lovenox) dosed in mg while the
other LMWH’s (dalteparin (Fragmin) and tinzaparin



J Korean Med Assoc 2014 May; 57(5): 419-426

(Innohep)) are dosed in IU/kg and is this difference clini- anticoagulants: the REGIMEN registry. ] Thromb Haemost
cally relevant? [Internet]. San Antonio: Pharmacology 200634:1246-1252.

Weekly; 2014 [cited 2014 Apr 17]. Available from: http://

www.pharmacologyweekly.com/articles/Imwh-enoxaparin-

lovenox-dalteparin-fragmin-dosing-differences.

24.Douketis JD, Woods K, Foster GA, Crowther MA. Bridging Peer Reviewers’ Commentary
anticoagulation with low-molecular-weight heparin after
interruption of warfarin therapy is associated with a residual = =22 ASIM XS U U= SN A 22 e T,
anticoagulant effect prior to surgery. Thromb Haemost 2005; S sl X|2o| Ba2o| et MS 7|&51%ct, naoIT}
P4:528-531. SO{LIT MEIETI0| NTBEIBA Aliziar] Hato| 325t 5
25.0’Donn§ll MJ, Ketaron G, ]phnson IR Rfabi?son M, Zon@ag 719} Cl20] SF0| oSS ZIIA|7|= QUAZQk E0| =712 §t
M, .Turple L Turp.le. AG. Brief Fommunlcatlon: preopera‘tlve STH| XB2 BT Q= SIS A E51| FE 4 olr}
anticoagulant activity after bridging low-molecular-weight O o Aol = o1m e o
heparin for temporary interruption of warfarin. Ann Intern = Eae AlE 22 22 £8 AEEE MEs 5l SSuA|
Med 2007;146:184-187. XEE U= BXO| MEt S2 A7[HE Mol MMo| &S
26.Landefeld CS, Beyth R]. Anticoagulant-related bleeding: cli- 2RI 2iZfo| Aol S| /X E2 B 7T, 712t
nical epidemiology, prediction, and prevention. Am ] Med LU THEE A7 |12 MAMIGHA 7 |&0lRCt, mHat ALK Aol At
1993;95:315-328. AR 2 T2 5 U= LSS MAlSto] dele| ntis &
27.Spyropoulos AC, Turpie AG, Dunn AS, Spandorfer ], Dou- 0E 4 Q= 285t =20|2} TICH=ICE
ketis J, Jacobson A, Frost FJ; REGIMEN Investigators. Clinical
outcomes with unfractionated heparin or low-molecular-wei- [Ha|: mEielsl]

ght heparin as bridging therapy in patients on long-term oral

426 cistoEsx|



