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Perioperative and Periprocedural Management of Patients Receiving Antithrombotic Therapy

ABSTRACT

FORMOSA
Y.J. Wu et al.

The use of perioperative and periprocedural antiplatelet and anticoagulant
therapies (i.e., antithrombotic therapy) is a topic of critical concern. Inappropriate
discontinuation of antithrombotic therapy may increase the risks of ischemic and
bleeding events. Before an operation, clinical staff should evaluate the risk of surgical
bleeding, the ischemic risk posed by drug discontinuation, and other personal risks
(e.g., age, liver and kidney function, comorbidities, and concomitant medications)
and establish an individualized perioperative and periprocedural antithrombotic
strategy. In addition, antithrombotic agents should be discontinued in accordance
with their pharmacokinetics and with patient-related factors (e.g., international
normalized ratio and renal function). Clinical staff should consider the use of bridging
therapy in patients at high ischemic risk when discontinuing antithrombotic therapy.
Reversal agents can also be considered for emergency surgery. In addition, the timing
of antithrombotic therapy resumption after an operation is crucial. Therefore, a
complete perioperative and periprocedural antithrombotic therapy strategy should
include the following details: (1) whether to stop antithrombotic therapy; (2) when to
stop antithrombotic therapy; (3) whether to use bridging therapy; (4) whether to use
a reversal agent; and (5) when to resume antithrombotic therapy. This article reviews
the guidelines of major European and American medical societies. It summarizes
the recommendations for assessing the risks of bleeding and ischemic events,
antithrombotic therapy before and after routine surgery, and antithrombotic therapy
before emergency surgery. This article provides evidence with which medical teams
can establish perioperative and periprocedural management strategies for patients
receiving antithrombotic agents to improve medication safety.

Key words: Anti-Platelet Agents, Anticoagulants, Surgery, Invasive Procedure, Perioperative

Management
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Type of surgery and hemorrhagic risk for anticoagulants by EHRA 2021 [5]

 Cardiac surgery

* Peripheral arterial revascularization ¢ Endoscopy with simple biopsy
surgery (e.g. aortic aneurysm repair, ¢ Small orthopedic surgery (foot,

vascular bypass)

e Complex invasive cardiological
interventions, including lead extraction,
(epicardial) VT ablation. Chronic total
occlusion PCI etc.

e Neurosurgery

e Spinal or epidural anesthesia; lumbar
diagnostic puncture

e Complex endoscopy (multiple/
large polypectomy, ERCP with
sphincterotomy etc.)

e Abdominal surgery (including liver
biopsy)

» Thoracic surgery

* Major urologic surgery/biopsy
(including kidney)

» Extracorporeal shockwave lithotripsy

* Major orthopedic surgery

* Complex dental procedures

hand, arthroscopy.)

* Dental interventions (extraction 1-3
teeth, paradontal surgery, implant
positioning, subgingival scalling/
cleaning)

* Cataract or glaucoma intervention

* Endoscopy without biopsy or
resection

* Superficial surgery (abscess incision,
small dermatologic excisions, skin
biopsy)

* Pacemaker or ICD implantation
(except complex procedures)

* Electrophysiological study or
catheter ablation (except complex
procedures)

» Routine elective coronary/peripheral
artery intervention (except complex
procedure)

* Intramuscular injection (vaccination)

EHRA: European Heart Rhythm Association, VT: ventricular tachycardia, PCI: percutaneous coronary intervention, ERCP:

endoscopic retrograde cholangiopancreatography, ICD: implantable cardioverter defibrillator.
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Type of surgery and hemorrhagic risk for anti-platelet agents by JACC and Italian cardiological/surgery/anaesthesiological societies [2,7] (continued)

Table 2.

Perioperative and Periprocedural Management of Patients Receiving Antithrombotic Therapy

» Spinal and cranial neurosurgery: removal

» Spinal neurosurgery: laminectomy > 2

» Spinal neurosurgery: disc herniation, laminectomy (<

Neurosurgery

of intradural lesions (intracerebral tumors,

spaces, spinal arthrodesis (any type)

2 spaces) without arthrodesis

intraparenchymal hemorrhage

¢ Cranial neurosurgery:

 Cranial neurosurgery: external ventricular derivation,

ventriculoperitoneal shunt, removal of

IVC placement for intracranial pressure monitoring,

extradural lesion

intraventricular reservoir placement

JACC: Journals of the American College of Cardiology, TAVI: transcatheter aortic valve implantation, OPCAB: off-pump coronary artery bypass, CABG: coronary artery

bypass graft, PCI: percutaneous coronary intervention, CEC: extracorporeal circulation, EVAR: endovascular repair for aortic aneurysm, TEVAR: thoracic endovascular aortic/

aneurysm repair, EGD: esophago-gastro-duodenoscopy, ERCP: endoscopic retrograde cholangiopancreatography, PEG: percutaneous endoscopic gastrostomy, FNA: fine needle

aspiration biopsy, IVC: intraventricular catheter.
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Table 3. Perioperative thromboembolism risk for anticoagulants [6,10,12]

High Risk * Any mitral valve * CHA,DS,-VASc score 7-9 * Recent (< 3 month) VTE
prosthesis * Recent (< 3 month) stroke or ¢ Severe thrombophilia (eg.

* Any caged-ball or TIA deficiency of protein C, protein S
tilting disc aortic valve * Rheumatic valvular heart or antithrombin; antiphospholipid
prosthesis disease antibodies; multiple abnormalities)

* Recent (< 6 month) stroke
or TIA

Moderate Risk * Bileaflet AVR with >1 risk « CHA,DS,-VASc score 5-6 * VTE within the past 3 to 12 months
factors * Non-severe thrombophilia (eg,

heterozygous factor V Leiden or
prothrombin gene mutation)

* Recurrent VTE

» Active cancer (treated within 6
months or palliative)

Low Risk * Bileaflet AVR without AF  « CHA,DS,-VASc score 1-4 « Single VTE > 12 months previous
and no other risk factors and no prior stroke or TIA and no other risk factors
for stroke

VTE: venous thromboembolism; TIA: transient ischemic attack; AF: atrial fibrillation; AVR: aortic valve replacement.
High-risk patients may also include those with a prior stroke or transient ischemic attack occurring > 3 months before the
planned surgery and a CHA2DS2-VASc score < 7, those with prior thromboembolism during temporary interruption of
vitamin K antagonists, or those undergoing certain types of surgery associated with an increased risk for stroke or other
thromboembolism (e.g, cardiac valve replacement, carotid endarterectomy, major vascular surgery).

Table 4. Perioperative ischemic risk for anti-platelet agents [7,11]

High risk » <2 weeks after PCI with POBA
* < 1 month after PCI with BMS
» < 6 months after PCI with DES
* < 12 months after complex PCI with DES (long stents, multiple stents, overlapping, small
vessels, bifurcations, left main, last remaining vessel)
* < 6 months after PCI for MI
* Previous stent thrombosis
Intermediate risk * > 2 weeks and < 4 weeks after PCI with POBA
* > 1 month and < 6 months after PCI with BMS
* > 6 months and < 12 months after PCI with DES
* > 12 months after complex PCI with DES (long stents, multiple stents, overlapping, small
vessels, bifurcations, left main, last remaining vessel)
Low risk * > 4 weeks after PCI with POBA
* > 6 months after PCI with BMS
* > 12 months after PCI with DES

POBA: plain old balloon angioplasty; PCI: percutaneous coronary intervention; BMS: bare-metal stent; DES: drug-eluting
stent; MI: myocardial infarction.
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Table 6. Reversal agents for anticoagulants [5,10,14,18]

Dabigatran Idarucizumab: 5 g IV in 2 divided doses within 15 min
Rivaroxaban, apixaban Andexanet alf": High dosea for rivaroxaban >10 mg, apixaban > 5 mg or unknown dose
Low dose” for rivaroxaban < 10 mg or apixaban < 5 mg

Warfarin Vitamin K: IV 2.5-10.0 mg, depending on INR and severity of bleeding.
Prothrombin complex concentrate: 25-50 [U/kg
Fresh frozen plasma: 10-15 mL/kg

UFH For UFH use within 30 mins: protamine 1 mg for 100 U UFH
For UFH use between 30—-120 mins: protamine 0.5 mg for 100 U UFH
For UFH use before 120 mins: protamine 0.250-0.375 mg for 100 U UFH

LMWH For LMWH use within 8 hours: protamine 1 mg for 100 anti-Xa IU of LMWH
For LMWH use during 8—12 hours: protamine 0.5 mg for 100 anti-Xa [U of LMWH
For LMWH use before 12 hours: may not be required protamine

IV: intravenous; INR: international normalized ratio; UFH: unfractionated heparin; LMWH: low molecular weight heparin.
“High dose: 800 mg IV bolus administered at a rate of ~30 mg/min, followed within 2 mins by an IV infusion of 8 mg/min
for up to 120 mins.
°Low dose: 400 mg IV bolus administered at a rate of ~30mg/min, followed within 2 mins by an IV infusion of 4 mg/min
for up to 120 mins.

Table 7. Recommendation for DAPT treatment duration based on ACC/AHA and ESC guideline [3,20,21]

Percutaneous coronary Stable CAD No HBR DAPT 6 months (class I, LOE A)
intervention DAPT > 6 months (class IIb, LOE A)
If BMS: DAPT at least 1 month (class I, LOE A)
DAPT 1-30 month (class IIb, LOE A)
HBR DAPT 1 month (class IIb, LOE C)
DAPT 3 months (class I1a, LOE B)
If BMS: DAPT at least month (class I, LOE A)

Acute coronary No HBR DAPT 12 months (class I, LOE A)
syndrome DAPT > 12 months (class IIb, LOE B)
HBR DAPT 6 months (class ITa, LOE B)
Coronary artery bypass  Stable CAD No DAPT
grafting Acute coronary No HBR DAPT 12 months (class I, LOE C)
syndrome DAPT > 12 months (class IIb, LOE C)
HBR DAPT 6 month (class IIa, LOE C)
Medical therapy Stable CAD No DAPT
Acute coronary No HBR DAPT 12 months (class I, LOE A)
syndrome DAPT > 12 months (class IIb, LOE B)
HBR DAPT at least 1 month (class IIa, LOE C)

ACC/AHA: American College of Cardiology/American Heart Association; ESC: European Society of Cardiology; CAD:
coronary artery disease; HBR: high bleeding risk; DAPT: dual antiplatelet therapy; BMS: bare-metal stent; LOE: level of
evidence.
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Table 8.
[19]
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Perioperative Management of DAPT in noncardiac surgery based on thrombotic and hemorrhagic risk

Type of surgery ~ Thrombotic ~ Aspirin P2Y12
risk inhibitor
Elective surgery Low Keep  Discontinued
Intermediate
and high
Non-deferrable Intermediate  Keep Keep
surgery High Keep Keep

Aspirin  P2Y12 inhibitor Aspirin P2Y12 inhibitor
Keep Discontinued  discontinued  Discontinued
Postpone surgery until DAPT completed
Keep Discontinued Keep Discontinued
Keep  Discontinued and Keep Discontinued and

consider bridge consider bridge

therapy therapy
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Table 9. Major characteristics of antiplatelet agents [3,24]

FORMOSA
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Aspirin COX-1 inhibition 15-20 min
Clopidogrel P2Y 12 receptor inhibition 7-9 hours
Ticlopidine P2Y 12 receptor inhibition 12.6 hours
Ticagrelor P2Y 12 receptor inhibition 7-9 hours
Prasugrel P2Y12 receptor inhibition ~7 hours
Dipyridamole  Phosphodiesterase inhibition ~ 9-13 hours
Cilostazol Phosphodiesterase inhibition ~ 11-13 hours
Eptifibatide Glycoprotein I1b/I11a 2.5 hours
receptor inhibitor
Tirofiban Glycoprotein IIb/II1a 2 hours
receptor inhibitor
Pentoxifylline  Phosphodiesterase inhibition 0.5-1.6
hours

30% at 48 hours Irreversible 5-10 days
40% at 3 days Irreversible 5-7 days
4-10 days Irreversible 7—-14 days
57% at 24 hours Reversible 3-7 days
5-9 days Trreversible 7-14 days
NA Reversible 2-3 days
96 hours Reversible 2-3 days
2—4 hours Reversible 4 hours
2—4 hours Reversible 4 hours
NA NA NA

PLT: platelet; NA: not available.
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