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The prevalence of ischemic heart disease is steadily growing as populations age. Antithrombotic treatment is a key therapeutic
modality for the prevention of secondary cerebro-cardiovascular disease. Patients with acute coronary syndrome or who are under-
going percutaneous coronary intervention must be treated with dual antiplatelet therapy for a mandatory period. The optimal peri-
operative antithrombotic regimen remains debatable; antithrombotics can cause bleeding. Inadequate antithrombotic regimens are
associated with perioperative ischemic events, but continuation of therapy may increase the risks of perioperative hemorrhagic
complications (including mortality). Many guidelines on the perioperative management of antithrombotic agents have been estab-
lished by academic societies. However, the existing guidelines do not cover all specialties, nor do they describe the thrombotic and
hemorrhagic risks associated with various surgical interventions. Moreover, few practical recommendations on the modification of
antithrombotic regimens in patients who require non-deferrable interventions/surgeries or procedures associated with a high risk of
hemorrhage have appeared. Therefore, cardiologists, specialists performing invasive procedures, surgeons, dentists, and anesthesi-
ologists have not come to a consensus on optimal perioperative antithrombotic regimens. The Korean Platelet-Thrombosis
Research Group presented a positioning paper on perioperative antithrombotic management. We here discuss commonly encoun-
tered clinical scenarios and engage in evidence-based discussion to assist individualized, perioperative antithrombotic management
in clinical practice. (Korean J Med 2022;97:150-163)
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AIAAE 435171 0134* 787t rH20-23]. ok 735 6711 e 52t DAPTE A8kl o E3L o] 77t &5
gl e 4 AR A= A 1d 51t sl A2 AlYEHA s Harskal QIuH14]. vl=4dgete] o
T 71 ool ARIES AFYSHA] o2 SAfet Fdeh e FEEA| BAR 2 A< d E(bare metal stent, BMS)E 4
Table 1. Clinical and angiographic features associated with thrombotic risk [10]
Clinical factors ACS at time of index PCI procedure
Multiple previous MI
Stent thrombosis on adequate APT
LVEF <35%
Chronic kidney disease
Diabetes mellitus
Angiographic factors Long or multiple stents (at least 3 stents implanted or 3 lesions treated or total stent length > 60
mm)
Overlapping stents

Small stent diameter (< 2.5 mm)
Bifurcation lesions treated with two stents
Extensive coronary artery disease
Incomplete revascularization

Treatment of chronic total occlusion

ACS, acute coronary syndrome; APT, antiplatelet therapy; LVEF, left ventricular ejection fraction; MI, myocardial infarction; PCI,
percutaneous coronary intervention.
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Table 2. Thrombotic risk by the timing of elective surgery [10]

Clinical or angiographic risk factors (+)" Clinical or angiographic risk factors (-)"
POBA BMS 2G DES BVS POBA BMS 2G DES BVS
. . . . High (<2 weeks)/ . . .
<
1 month High High High High intermediate High High High
1-3months  Intermediate High High High Low Intermediate Intermediate ~ High
3-6 months  Intermediate High High High Low Low/intermediate Low/intermediate High
6-12
Intermediate Intermediate Intermediate ~ High Low Low Low High
months
>12
Low Low Low UD Low Low Low UD
months

POBA, plain old balloon angioplasty; BMS, bare-metal stent, DES, drug-eluting stent; BVS, bioresorbable vascular scaffold; UD,
undetermined.
*Table 1.

Table 3. General principles to be considered when discontinuing antiplatelet therapy during the perioperative period [10]

. ) ) Thrombotic risk
Bleeding risk ~ Antithrombotics - -
Low Intermediate High
Low ASA Continue Elective surgery: postpone Elective surgery: postpone
Nondeferrable surgery: continue ~ Nondeferrable surgery: continue
P2Y), inhibitor  Discontinue 5 days before for Elective surgery: postpone Elective surgery: postpone
clopidogrel/ticagrelor, 7 Nondeferrable surgery: continue  Nondeferrable surgery: continue

days before for prasugrel
Resume within 24-72 hours

(with a LD)
NOAC Discontinue at least 24-96 hours beforeb; Resume within 48-72 hours®
Intermediate ASA Continue Elective surgery: postpone Elective surgery: postpone
Nondeferrable surgery: continue ~ Nondeferrable surgery: continue
P2Y), inhibitor ~ Discontinue 5 days before for Elective surgery: postpone Elective surgery: postpone
clopidogrel/ticagrelor, 7 Nondeferrable surgery: Nondeferrable surgery:
days before for prasugrel Discontinue 5 days before for Discontinue 5 days before for
Resume within 24-72 hours clopidogrel/ticagrelor, 7 days clopidogrel/ticagrelor, 7 days
(with a LD) before for prasugrel before for prasugrel
Resume within 24-72 hours (with Resume within 24-72 hours” (with
alLD) alLD)
Consider bridge therapy
NOAC Discontinue at least 24-96 hours beforeb; Resume within 48-72 hours*
High ASA Discontinue Elective surgery: postpone Elective surgery: postpone
Nondeferrable surgery: continue ~ Nondeferrable surgery: continue
P2Y), inhibitor ~ Discontinue 5 days before for Elective surgery: postpone Elective surgery: postpone
clopidogrel/ticagrelor, 7 Nondeferrable surgery: Nondeferrable surgery:
days before for prasugrel Discontinue 5 days before for Discontinue 5 days before for
Resume within 24-72 hours clopidogrel/ticagrelor, 7 days clopidogrel/ticagrelor, 7 days
(with a LD) before for prasugrel before for prasugrel
Resume within 24-72 hours (with Resume within 24-72 hours” (with
alLD) alLD)
Consider bridge therapy
NOAC Discontinue at least 24-96 hours beforeb; Resume within 48-72 hours*

LD, loading dose; NOAC, non-vitamin K antagonist oral anticoagulants; ASA, acetylsalicylic acid.

“Collegial discussion of risk, even with family or patient, "Evaluate creatinine clearance and type of NOAC, °As soon as possible, once
adequate hemostasis has been achieved (consider bridge therapy in patients in whom resumption of full-dose anticoagulation may carry a
bleeding risk that could outweigh the risk of cardioembolism)
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A

m{w

glycoprotein IIb/Illa 58]

P2Y,E Eojdo=r ‘ZIXI]B‘IL Ao 2 HH/\IEIZ] °I7] | & A o] A AE8(creatinine clearance)©] 50 mL/min ©]3}Y
o Al715ol et Fof §epe 2T Bast glovl, Y AP Wuo R URpsle] AgUITHFig 1). Fol AREE 2
RE717F AaG-5E) Y %‘—fm’ ARE oljofl Dt 7]5] aR e} Fdst e AR 4641 A FHskaL, A]E
sEElch B PEUSIES AW BAS o A A 70| UTHE OIS H We] FTHE-12ARDFES
a5 F219] A54BRIDGE, brldglng antiplatelet therapy with Aska QJrH10]. HAUL o] S| FulE =W oL
cangrelor in patients undergoing cardiac surgery)o| A= &8 L v uE A 50| oFSE AR AeFA o ZekA o
o) Z7hglel e Baw 33 o4 ERE RACSL R dEdels glo] A4 ERARANe Hrv)
Low dose aspirin continued throughout
Start Stop Resume
small molecule GPI? small molecule GPI small molecule GPI”
(tirofiban, eptifibatide) (tirofiban, eptifibatide) (tirofiban, eptifibatide)
Stop S
Stop ticagrelor urgery Resume
prasugrel clopidogrel clopidogrel®
I I I I I I I I
Day -7 Day -5 Day -3 Day -1 -4-6 h 0 +4-6 h Discharge

Figure 1. Bridging antiplatelet agent therapy [2]. Clopidogrel and ticagrelor should be discontinued for 5 days and prasugrel for 7 days.
Bridging with tirofiban or eptifibatide using a maintenance-dose regimen (no bolus) should be initiated 72 hours before surgery and con-

tinued for 4-6 hours after surgery. In patients with renal impairment, a dose reduction is warranted and earlier suspension (8-12 hours)
should be considered. After surgery, clopidogrel (not prasugrel or ticagrelor) should be resumed (a loading dose) as soon as oral admin-
istration is possible and the risk of severe bleeding is under control. If an oral P2Y12 inhibitor is inappropriate, post-surgery bridging

might be considered. GPI, glycoprotein IIb or Illa inhibitor. “Tirofiban: 0.1 pg/kg/min; if the creatinine clearance is < 50 mL/min, adjust

to 0.05 pg/kg/min. Eptifibatide: 2.0 pg/kg/min; if the creatinine clearance is < 50 mL/min, adjust to 1.0 pg/kg/min. °If oral administration

is not possible; A 300-600 mg loading dose as soon as oral administration is possible. Neither prasugrel nor ticagrelor is recommended.
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Figure 2. Perioperative management of dual antiplatelet therapy. ASA, acetylsalicylic acid; DAPT, dual antithrombotic therapy.

*Consider bridge therapy; °Continue unless contraindicated.
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Figure 3. Perioperative management of oral anticoagulants. VKA, vitamin K antagonist; NOAC, non-vitamin K antagonist (oral anti-

coagulants); INR, international normalized ratio.
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Figure 4. Cessation and re-initiation of non-vitamin K antagonist, oral anticoagulant therapy in patients undergoing elective surgery [43].
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Supplementary Table 2. Interventional or surgical procedures that should be accompanied by aspirin discontinuation in patients at low
thrombotic risk”

Type of surgery Specific types of surgery
General Hepatic resection, duodenocefalopancreasectomy

Cardiac None

Vascular Open thoracic and thoracoabdominal surgery

Prostate biopsy, orchiectomy, circumcision
Radical and partial nephrectomy, percutaneous nephrostomy
Urology® Percutaneous lithotripsy, radical cystectomy, prostatectomy
Endoscopic resection of prostate/endoscopic bladder surgery
Penectomy, partial orchiectomy
Orthopedic None
Thoracic Esophagectomy, pleuropneumonectomy decortication of lung

Dilatation in achalasia, mucosectomy/submucosal resection

Digestive endoscopy Echography with FNA biopsy of pancreatic cystic lesions
Ampullectomy of the ampulla of Vater

Maxillofacial None

Plastic None

Gynecology Laparotomy or laparoscopic hysterectomy for large uteri (> 750 g)

-Myomectomy, laparotomic/laparoscopic
-Laparoscopy/laparotomy for severe/deep endometriosis
Debulking surgery for ovarian cancer

-Radical surgery for carcinoma of cervix and endometrium
-Pelvic/lombo-aortic lymphadenectomy

-Pelvic evisceration

Neurosurgery All spinal and cranial neurosurgery
Pulmonology None
Dentistry None

Scleral bukling, eye adnexa surgery
Ophthalmology Intraocular foreign body extraction, penetrating keratoplasty
Ocular tumor excision, trabeculectomy

Otorhinolaryngology None

FNA, fine needle aspiration biopsy.
"Discontinuation of aspirin was also recommended in intermediate thrombotic risk patients.



Supplementary Table 3. Classification of surgeries/interventions in terms of bleeding risk

Interventions associated with minor Dental interventions
bleeding risk Extraction of 1-3 teeth

Paradental surgery
Abscess incision
Implant positioning
Cataract or glaucoma intervention
Endoscopy without biopsy or resection
Superficial surgery (e.g., abscess incision; small dermatological excisions)

Interventions with low bleeding risk (i.e., Endoscopy with biopsy
infrequent or of low clinical impact) Prostate or bladder biopsy
An electrophysiological study or catheter ablation (except for complex procedures)
Non-coronary angiography
Pacemaker or ICD implantation (unless in a complex anatomical setting; e.g., congenital
heart disease)

Interventions with high bleeding risk (i.e.,  Complex endoscopy (e.g., polypectomy, ERCP with sphincterotomy)
frequent and/or of high impact) Spinal or epidural anesthesia; diagnostic lumbar puncture;
Thoracic surgery
Abdominal surgery
Major orthopedic surgery
Liver biopsy
Transurethral prostate resection
Kidney biopsy
ESWL
Interventions with high bleeding risk and Complex left-sided ablations (pulmonary vein isolation; certain VT ablations)
increased thromboembolic risk

ICD, implantable cardioverter defibrillator; ERCP, endoscopic retrograde cholangiopancreatography; ESWL, extracorporeal shockwave
lithotripsy; VT, ventricular tachycardia.



