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Table 1. Possible measures to take if bleeding develops

Direct thrombin inhibitor FXa inhibitors
(dabigatran) (apixaban, edoxaban, and/or rivaroxaban)
Non-life-threatening * Determine the most recent dosing regimen
major bleeding * Take local hemostatic measures
* Replace fluid

* Give red blood cells if necessary

* Give platelets in cases of thrombocytopenia <60 x 10°’/L or thrombopathy

* Do not use fresh frozen plasma as a reversal agent (may be used as a plasma expander)

* Tranexamic acid can be given as an adjuvant (1 g via intravenous [i.v.] infusion.; repeat every 6 hours if
necessary)

» Desmopressin can be considered for special cases such as those exhibiting coagulopathy or thrombopathy;
give via i.v. infusion at 0.3 mg/kg (maximum 20 mg)

« Estimate time to normalization of plasma levels: ¢ Normalization of plasma levels: 12-24 hours
* Normal renal function: 12-24 hours
* CrCl 50-80 mL/min: 24-36 hours
* CrCl 30-50 mL/min: 36-48 hours
* CrCl < 30 mL/min: > 48 hours
* Maintain diuresis
* Consider giving idarucizumab (see below)

Life-threatening bleeding  * All of the above; * All of the above
* Direct reversal: Idarucizumab 5 g i.v. in two * Direct reversal: andexanet alpha (if available and ap-
doses of 2.5 g i.v. no more than 15 minutes apart proved);

* A bolus over 15-30 minutes, followed by infusion
for 2 hours

* Rivaroxaban (if last intake > 7 hours prior) or apix-
aban: 400 mg bolus, 480 mg infused @ 4 mg/mi-
nutes

* Rivaroxaban (if last intake < 7 hours prior or un-
known), or enoxaparin, or edoxaban: 800 mg bolus
followed by 960 mg infused @ 8 mg/minutes

* PCC 50 U/kg (with an additional 25 U/kg if clinically required)

* Activated PCC 50 U/kg (maximum 200 U/kg/day); data supporting any benefit additional to that imparted
by PCC are weak. Can be considered prior to PCC, if available

Andexanet alpha is currently neither approved nor available; the final results of the ANNEXA-4 study are pending.
FXa, factor Xa; PCC, prothrombin complex concentrate; CrCl, creatinine clearance; PCC, prothrombin complex concentrate.
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o

Bleeding while using a NOAC

Inquire about last NOAC intake

Blood samples to determine creatinine (clearance), hemoglobin etc,

Rapid coagulation assessments incl. plasma drug levels (if available)

Mild bleeding

Non life threatening
major bleeding

Life threatening
bleeding

Supportive measure::

* Delay or discontinue next dose + Mechanical compression, Endoscopic hemostatis if gastro intestinal bleed

« Reconsider concomitant q Surgical hemostasis, Fluid replacement, RBC substitution if needed, ‘ For Fxa inhibitor treated patients -
medication Platelet substitution (if platelet count <60x109/L), Andexanet alpha (pending

+ Reconsider choice of NOAC, Consider adjuvant tranexamic acid, Maintain adequate diuresis approval and availabilty)
dosing For dabigatran: Otherwise, consider:

Consider idarucizumab / hemodialysis (if idarucizumab is not available)

For dabigatran treated

+ patients :
idarucizumab 5g i.v.

PCC, aPCC

Figure 1. Bleeding management for patients taking non-vitamin K-antagonist oral anticoagulants. NOAC, non-vitamin K antagonist or-
al anticoagulants; RBC, red blood cell; i.v., intravenous; PCC, prothrombin complex concentrate, aPCC, activated prothrombin com-

plex concentrate.
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| Patients post major gastrointestinal bleeding

!

Continuing / Restarting NOAC?
Consider factor favoring withholding vs. (re-) starting anticoagulation

+ Unidentifiable site of bleeding
Multiple angiodysplasia in the Gl tract
+ No reversible / treatable cause
« Bleeding during treatment interruption
« Chronic alcohol abuse
« Need for dual antiplatelet therapy after PCI
« Older age

Net assessment in favor of withholding anticoagulation
according to a multidisciplinary decision

Yes No

!

¥

Consider no anticoagulation vs . LAA occlusion

(Re-) initiate (N)OAC as early as feasible ( after 4-7 days )
If > 75 years old, consider NOAC other than dabigatran,
rivaroxaban or higher dose edoxaban as the first choice

Figure 2. Assessment required prior to (re-)initiation of anticoagulant therapy after gastrointestinal bleeding. NOAC, non-vitamin K an-
tagonist oral anticoagulants; GI, gastrointestinal; PCI, percutaneous coronary intervention; LAA, left atrial appendage; OAC; oral

anticoagulant.
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Table 2. Timing of last non-vitamin K-antagonist oral anticoagulant intake prior to commencement of elective interventions

Dabigatran Apixaban, edoxaban, rivaroxaban
Low risk” High risk® Low risk” High risk”
CrCl > 80 mL/min > 24 hours > 48 hours > 24 hours > 48 hours
CrCl 50-79 mL/min >36 hours > 72 hours > 24 hours > 48 hours
CrCl 30-49 mL/min > 48 hours > 96 hours > 24 hours > 48 hours
CrCl 15-29 mL/min Not indicated Not indicated > 36 hours > 48 hours

CrCl < 15 mL/min
No bridging with LMWH/UFH

No official indication for use

Resume full dose of NOAC > 24 hours after low bleeding risk interventions and 48-72 hours after high bleeding risk interventions.

Patients undergoing planned interventions should receive written indications of the anticipated dates and times of their interventions and
the dates and times by which they should stop taking NOACs and any other medications.

No significant bleeding risk and/or adequate local hemostasis possible: schedule at trough level (i.e., 12 or 24 hours after the last intake).
CrCl, creatinine clearance; LMWH, low molecular-weight heparin; UFH, unfractionated heparin; NOAC, non-vitamin K antagonist oral

anticoagulants.
’A low frequency of bleeding and/or a minor impact of bleeding.
°A high frequency of bleeding and/or a significant clinical impact.
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Table 3. Classification of elective surgical interventions in terms of bleeding risks

Interventions associated with minor bleeding risks
Dental interventions
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 risks (i.e., infrequent or of low clinical impact)

Endoscopy with biopsy
Prostate or bladder biopsy

An electrophysiological study or catheter ablation (except for complex procedures, see below)

Non-coronary angiography (for coronary angiography and ACS: see “patients undergoing a planned invasive procedure, surgery or

ablation” section)

Pacemaker or ICD implantation (unless in a complex anatomical setting; e.g., congenital heart disease)

Interventions with high bleeding risks (i.e., frequent and/or of high impact)

Complex endoscopy (e.g., polypectomy, ERCP with sphincterotomy)

Spinal or epidural anesthesia; diagnostic lumbar puncture;
Thoracic surgery

Abdominal surgery

Major orthopedic surgery

Liver biopsy

Transurethral prostate resection

Kidney biopsy

Extracorporeal shockwave lithotripsy (ESWL)

Interventions with high bleeding risks AND increased thromboembolic risks

Complex left-sided ablations (pulmonary vein isolation; certain VT ablations)

For each patient, individual bleeding and thromboembolic risk factors must be considered, and discussed with the surgeon.
ACS, acute coronary syndrome; ICD, implantable cardioverter defibrillator; ERCP, endoscopic retrograde cholangio-pancreatography;

VT, ventricular tachycardia.
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D-4 D-3 D-2 D-1 Day of operation / procedure D +1 D +2
Dabigatan | O O | O O |O O | O O © | O @) 0]
Minor Apxaban | O OO O |O O|O O © | O 0] O o
bleeding risk Ed(%hii)va 0 0 0 0 ©) 0 0
Edo/Riva Consider to
(PM) (0] o] (0] o] restart=6h | (O) 0 (o]
®  |postoperation /
Dabigatran 0|0 O |0 0| 2 procedure |y | O O O
(]
. ]
Low bleeding Apixaban 0 0|0 ¢ o 0O (0 No E_ ©) 0] ¢ (0] 0]
risk Ed(i/mva 0 0 0 (0) Bridging é ©) o) o
i &
e o] o o £ @ o] o
Dabigattan | O O | O O O O
High bleeding Apixaban 0O 0/0 o No bridgi Non-pharmacological thrombo- 0 o
risk EdoRiva | 0 © bridging prophylaxis 0
(AM)
EdofRi
e o o 0

Figure 3. Perioperative management of non-vitamin K-antagonist oral anticoagulant therapy in patients undergoing elective surgery.

Edo, edoxaban; Riva, rivaroxaban; h, hours.
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Figure 4. Management of non-vitamin K-antagonist oral anticoagulant therapy in patients undergoing unplanned surgery. PT, pro-
thrombin time; aPTT, activated partial thromboplastin time; anti-FXa, anti-Factor Xa; dTT, diluted thrombin time; NOAC, non-vitamin

K antagonist oral anticoagulants.
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Table 4. Plasma levels and coagulation assay results in patients treated with non-vitamin K-antagonist oral anticoagulants

Dabigatran Apixaban Edoxaban Rivaroxaban

Expected plasma levels of NOACs in patients treated for AF (based on the

dTT/ECA of dabigatran and the anti-FXa activities of Xa inhibitors)

Expected ranges of plasma levels at the peaks of standard doses (ng/mL) 64-443 69-321 91-321 184-343

Expected ranges of plasma levels at the troughs of standard doses (ng/mL) 31-225 34-230 31-230 12-137
Expected impact of NOACs on routine coagulation test results

PT 1 (M 1M 1)

aPTT 1) (M i 1

ACT g 1 f 1

TT 1M1 - - -

The ranges are the 5-95th percentiles for dabigatran, rivaroxaban, and apixaban; and the interquartile ranges for edoxaban. The reagents
used in FXa inhibitor assays affect the PT sensitivity and that of the aPTT in patients given dabigatran. When a sensitive assay is used, a
normal aPTT excludes the above on-therapy levels in dabigatran-treated patients, and a normal PT excludes the above on-therapy levels
in patients given rivaroxaban or edoxaban, but not apixaban. Point-of-care INR devices monitoring vitamin K antagonist status do not ac-
curately reflect the anticoagulant status of NOAC-treated patients.

NOAC, non-vitamin K antagonist oral anticoagulants; AF, atrial fibrillation; dTT, diluted thrombin time; ECA, ecarin clotting assay; PT,
prothrombin time; aPTT, activated partial thromboplastin time; ACT, activated clotting time; INR, international normalized ratio.
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