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u Warfarin = DOACs

* Main points
1. Recurrent VTE vs Bleeding during procedure
2. Warfarin > DOACs

Bleeding
» Recurrent
VTE

Recurrent
VTE

Bleeding
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u DOACs Era for patients with VTE in South Korea

* Proportion of DOACs in VTE: 41% (2014)—> 73% (2018) = ? (2022)
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L DOAC:s in patients with VTE in South Korea

* Approximately 15% to 20% of patients with VTE will require a
surgery/procedure annually.?

* Things to consider
- Aging & fracture
- Cancer & survival = more procedure
- Recurrent VTE (5-year: 21.5% 95%Cl 17.7-25.4, Single center, Korea)?

- Recurrence rate 1 year after stopping anticoagulation3*

e Persistent minor-10.7% (IBD, lower limb paralysis, thrombophilia, BMI>30, CrCl <50ml/min)
e Transient minor -7.1% (Immobilization, travel >8hr, pregnancy, lower limb trauma)

Douketis Chest 2022

Hwnag Tuberc Respir Dis 2019

Prins et al Blood 2018:2(7):788

Kearon et al ] Thromb Haemost 2016;14:1480-1483 I " 2SCHOOL 2022 [k

Perioperative Management in VTE [& PP

Hwnh e




Warfarin = DOACs
el

* Main points
- Recurrent VTE vs Bleeding during procedure
- Warfarin 2 DOACs

e Paradigm shift from “Bridging” to “Perioperative management”
- Based on rapid onset and offset of action of DOACs
- Bleeding outcome in BRIDGING study: What happened?

Douketis Chest 2022
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u Warfarin = DOACs

* Most evidence from perioperative management in patients with
Afib (BRIDGE, PAUSE study)

* Few study from in patients with VTE (Retrospective study, Ottawa
ON, Canada)

Jowrnal of Thrombosis and Haemostasis, 15: 925-930 DOT: 10.1111/ith.13670

Thrombotic and bleeding outcomes following perioperative
interruption of direct oral anticoagulants in patients with
venous thromboembolic disease

J. SHAW *tf C. DE WIT,¥ G. LE GAL*{f and M. CARRIER*{{
*Department of Medicine, Division of Hematology, The Ottawa Hospital; 1Ottawa Hospital Research Institute; and 1Faculty of Medicine,

University of Ottawa, Ottawa, ON, Canada

Douketis Chest 2022
Shaw J Thromb Haemost 2017;15(5):925-930 H ¥ &SCHOOL 2022 n.«




Case 1.
Stomach cancer in patient with VTE




u Case 1. Stomach ca in patient with VTE

* Deep vein thrombosis (2020.10&) 2 &t
WEANTAE 2020878 AUAS BT =l 2HX}

A EH 2016 S HOM|(+)- S A| Right DVT(+)

e AP ambulation/tS(+)
* Assessment x
Risk factor: previous VTE ol N -
Trauma (TA): 3 month earlier B CATTTTN 60 P ,r_*_w
Duration: indefinite treatment e — e e
12 weeks Time since surgery

Sweetland et al BMJ 2009;339:b4583
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L Case 1. Stomach ca in patient with VTE

Problem
1. Indefinite treatment with DOAC (apixaban)

2. APS: all negative
3. 3T 2T A SSH ArE AX|StEE W=s

4, A2p7t &AL 0 SMHO Z A|TE HAALY| A Stomach ca with liver
metastasis (2021.8 &)
5. el diSIN &E[=? (=08 2021.10E)

 BRIDGE vs PAUSE: Warfarin vs DOAC
* When to stop prior to operation/procedure
e Bleeding risk vs VTE recurrence

H & BSCHOOL 2022 154
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Ccersomchcaine AL

ng h gecent {ﬂ:: 3 n'I;n al:ltli E?:ZE:EIW 1 m?] VTE
evere thrombophilia (deficiency o
>10%/m protein C, protein S or antithrombin;
risk of homozygous factor V Leiden or
VTE prothrombin gene mutation or double
heterozygous for each mutation,
multiple thrombophilias)
Antiphospholipid antibodies
Associated with vena cava filter
Active cancer associated with high VTE

risk™
Moderate WVTE within past 3-12 mo
4-10%/m Recurrent VTE

: Non-severe thrombophilia (heterozygous
risk of VTE factor V Leiden or prothrombin gene

mutation)
Active cancer or recent history of cancer”

Douketis Chest 2022 /TE > 12 mos ago HEBSCHOOL 2022 1o
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u Case 1. Stomach ca in patient with VTE: Procedural bleed risk

High-bleed-
risk
(30-day riks

of major
bleed 2 2%)

Douketis Chest 2022

Majnr surgery with extensive tissue injuE

Cancer surgery, especially solid tumor resection (lung, esophagus
gastric, colon, hepatobiliary, pancreatic)

Major orthopedic surgery, including shoulder replacement surgery

Reconstructive plastic surgery

Major thoracic surgery

Urologic or GI surgery, especially anastomosis surgery

Transurethral prostate resection, bladder resection, or tumor ablation

Nephrectomy, kidney biopsy

Colonic polyp resection

Bowel resection

Percutaneous endoscopic gastrostomy placement, endoscopic

~ retrograde cholanglopancreatography

Surgery in highly vascular organs (kidneys, liver, spleen)

Cardiac, intracranial, or spinal surgery

Any major operation (procedure duration > 45 minutes)

Neuraxial anesthesia”

Epidural injections

“ETOLNVUL 2U4Z gras
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n Case 1. Stomach ca in patient with VTE: HIRA data (2014—2018)

Cancer-associated thromboembolism (N = 27,205)

CAT In HIRA (Korea) Testis, u="6(0 19%)
1. Lung ca: 23% Brain, n=374 (1.4%) _ ,
W\

Thyroid, n=534 (2.0%)

2. Colorectal ca: 14.2% Kudney, ureter or urethra. n=601 (2.2%)

Leukemia or myeloma, n=620 (2.3%)

3. Stomachca: 9.7% ' 3
Bladder, n=627 (2.3%)\

Lymphoma, n=704 (2.6%)

Cumulative incidence of Prostile. n=682(5.2%)
major Gl bleeding |
Liver, n=903 (3.2%)
- DOAC vs PAC
- 4.9% vs 3.0% p<0.01 LT

Cervix or endometrium P

n=1,174 (4.3%) / ‘

Breast "=
=1,359 (5.0%) "V,

Kim Thromb Haemost 2022

Others, n=2,317 (8.5%)

Stomach

o @ &sCcHOoOL 2022
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Table 3 Recommended timing for pre-procedure discontinuation of INQOAC

NOAC agent Mechanism of action

Dabigatran (Pradaxa)  Direct thrombin inhibitor

Rivaroxaban (Xarelto)  Direct Factor Xa inhibitor

Apixaban (Eliquis) Direct Factor Xa inhibitor

Edoxaban (Savaysa) Direct Factor Xa inhibitor

Renal function I

15 to <30
30-59
60-80

>80
<50
50-59
=G0

15 to <50
50-80

=80

Recommended time to hold the medication (days)

.1

I"-J

.1

(GFR in mL/min) I Standard risk for bleeding

High risk for bleeding

—4 (46); 4 (47) =5 (46); 6 (47)

=2 (46); 2 (47) 4 (46,47)

1 (46,47) 2-3 (48); 2 (47)

4 (48) Consider withholding

for longer period

3(48) before high-risk

2 (48) bleeding procedures
2148 | 20179 bleeding risk2t
548 | GFRO| IME Al=H

sus) | HMSTHA|Z7| HOSIROLE
2 4g | 202280 = bleeding

. risk2 12

s o A =l (Dabigatran gt 0| 2]).
1 (49)

1. Youness et alJ Thorac Dis 2017;9:51022-1033

o @ &sCcHOoOL 2022 5{:3
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r| Case 1. Stomach ca in patient with VTE

Direct Oral Procedure Pre-Procedure DOAC Interruption Post-Procedure Resumption*
Anti lant Bleedi
ticoaguian ?:ﬁsll(ng Day -6 | Day -5 | Day -4 | Day -3 | Day -2 | Day -1 Day +1| Day +2 | Day +3 | Day +4

High > > .
Low/Mod > =} >
High _% > >
Low/Mod o § >

Perioperative management in patient with Stomach ca on Apixaban
e High >10%/m risk of VTE

* High-bleed-risk (30-day riks of major bleed > 2%)

* Renal function?

Douketis Chest 2022 wisasonoo, 02|
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'1 Case 1. Stomach ca in patient with VTE

Direct Oral Procedure Pre-Procedure DOAC Interruption Post-Procedure Resumption*
Anti lant Bleedi
nicoaguEan ?:ﬁsllqng Day -6 | Day -5 | Day -4 | Day -3 | Day -2 | Day -1 Day +1| Day +2 | Day +3 | Day +4
=)
High > > ]
Low/Mod - =} >
High % »> e
Low/Mod I 8 I
High &
(CrCl < 50 .
I'I'IUITI-I'I] Low/Mod 1
High u=:
Low/Mod
High
Rivaroxaban
Low/Mod |
Douketis Chest 2022 HEBSCHOOL 20224
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L Case 1. Stomach ca in patient with VTE

O| 2t ALY Al == (Gastrectomy) & M Aot 25311 X| =
1. Warfarin
2. LMWH
3. Rivaroxaban
4. Apixaban
5. Dabigatran
6. =LFEO| A2 = T AT
Douketis Chest 2022 e ascHooL 2022 [l
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L Case 1. Stomach ca in patient with VTE: DOACs after gastrectomy

et EER

* Rivaroxaban
 Edoxaban
 Dabigatran (lower part of stomach and duodenum)

Proximal small intestine

e Warfarin: Proximal small intestine
e Edoxaban
* Dabigatran

Small bowel ﬂ'*{,‘%% 259

\\\ e Apixaban

- 55% in distal small intestine & ascending colon

- Stomach and proximal intestine

Hwang 2022 JKMA HE&SCHOOL 2022
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u How to manage the bleeding in CAT Caravaggio 70| A major bleedin(safety
outcome)= S (Apixaban vs

Caravaggio study Dalteparin)Zt0i| X0 S ELO|X| UL
Apixaban Dalteparin Hazard Ratio
Primary safety outcome — no. (%)

Major bleeding| 22 (3.8) 23 (4.0) 0.82 0.60
(0.40-1.69)

Major gastrointestinal bleeding 11 (1.9) 10 (1.7) 1.05
(0.44-2.50)

Major nongastrointestinal bleedingfq 1 (1.9) 13 (2.2) 0.68
(0.21-2.20)

1. Agnelli N Engl J Med 2020 HE&SCHOOL 2022 »"1;‘4
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n Selection among anticoagulants

Bleeding complication
Once daily versus bid
Body weight

Renal function

Patient’s preference

1.

Cohen et al. Adv Ther 2014, (31): 473-493

VTE recurrence (HR [95%Cl])

B

1o 2.64

RE-MEDY

Dabigatran

N=2856
=

RE-COVER N':ZSGA

El

RE-COVER 11 N=2968

AMPLIFY .
N=5400

" Hokusai-VTE

-
b i
|

1

Rivaroxa
ban (PE)

ETEING®

532

N=8292

ﬂ T

Major or CRNM bleeding (HR [95%Cl])

EINSTEIN-DVT
N=3449

Rivaroxa
ban (DVT)

i)
% ¥

£l 0
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Case

_1 Bronchoscopic biopsy (Case 2.)
_1 Gastric polypectomy

H|&BSCHOOL 2022 154
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u case 3. Procedural bleed risk

Wil e[EIE\=) Arthroscopy

-bleed-risk Cutaneous/lymph node biopsies
procedure Foot/hand surgery

CI R EVATI el Coronary angiography”

major bleed Gl endoscopy + biopsy

0%--2%) Colonoscopy + biopsy
Abdominal hysterectomy

Laparoscopic cholecystectomy
Abdominal hernia repair

Hemorrhoidal surgery
Bronchoscopy + biopsy

Douketis Chest 2022 HEBSCHOOL 20221 a4
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n Case 2. Low/moderate-bleed-risk surgery/procedure: ACCP 2022 guideline

Direct Oral Procedure Pre-Procedure DOAC Interruption Post-Procedure Resumption*®
Anticoagulant Bliﬁ:li{ng Day -6 | Day -5 | Day -4 | Day -3 | Day -2 | Day -1 Day +1| Day +2 | Day +3 | Day +4
- =)
Apixaban High > g S
Low/Mod > e y
Dabigatran High > E» s | >
(CrCl = 50 o
mil/min) Low/Mod > 8 >
High > i ——>»
Low/Mod ' g '
High > = >
Low/Mod > >
High
Low/Mod

VTE recurrence risk="?

Douketis Chest 2022 HE2SCHOOL zozz%
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Ll Bleeding rate in various bronchoscopic interventions: Review

Procedure Risk of bleeding Overall bleeding
rate (%)

Airway inspection/BAL Low <0.12/5

EBUS Low 0.2%

Endobronchial forceps biopsy Intermediate 0.45~17.2%

Transbronchial biopsy Intermediate 19~5%

Endobronchial cryobiopsy High 18.2%

Therapeutic bronchoscopy, mean High 6.7 mL [0-30]

bleeding volume (mL) [min-mix]

Trans-bronchial cryobiopsy High 9-53%

1. Younessetall Thorac Dis 2017;9:51022-1033 H|E #SCHOOL 2022 ‘»3;‘
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Case 3.

Gastric polypectomy

ORIGINAL ARTICLE: Clinical Endoscopy

Risk factors for postpolypectomy bleeding in patients receiving

anticoagulation or antiplatelet medications (cve) =

David Lin, MD,"” Roy M. Soetikno, MD,” Kenneth McQuaid, MD,” Chi Pham, BS," Gilbert Doan, BS,"
Shanshan Mou, MD,” Amandeep K. Shergill, MD,” Ma Somsouk, MD,” Robert V. Rouse, MD,"
Tonya Kaltenbach, MD*-*

Palo Alto, San Francisco, California, USA

HEBSCHOOL 2022 iesd
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u Risk factors for postpolypectomy bleeding in patients receiving anticoagulation

* Retrospective cohort and case control

e 2 tertiary-care medical centers from 2004 to 2012.

* 59 Case: male patients with hematochezia after polypectomy
174 Nonbleeding control: matched to cases3to 1

1. Lin 2018 Gastrointest Endosc 2018;87:1106-13 H| " 2SCHOOL 2022 »17‘4
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TABLE 4. RisK Tactors of postpolypectomy bleeding in patients on antithrompotics™

Postpolypecto ]:;I\/Iatched
my bleeding =

inc CONtrol Jdds ratio Adjusted odds
n=59 (95% Cl) ratio (95% CI) P value
Risk factor n _174
Restart within 1 week 44 60 450 (2.21-9.44) - < 001
Polyp size, mm
<5 8 39 Reference - Reference
6-9 8 58 067 (0.23-1.97) 46
10-19 19 54 1.72 (0.70-4.53) 25
=20 24 23 5.09 (2.03-13.85) < 007
Multiple large polyps 12 14 292 (1.14-7.29) - 001
Cautery use in right side of colon 45 96 261 (1.29-5.52) - 004
Prophylactic clip placement 26 64 1.35 (0.71-2.57) - 32
Warfarin, n = 66 17 49
Heparin bridge 13 9 14.4 (3.28-71.8) 10.27 (2.51-42.1) L0001
Polyp size =2 cm 7 2 16.45 (2.48-174) 8.8 (1.28-60.7) 027
1. Lin 2018 Gastrointest Endosc 2018;87:1106-13 H|E 2ISCHOOL 2022
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TABLE 4. Risk factors of postpolypectomy bieeding in patients on an{

Postpolypect jom Matched
omy bleeding % control
n=59 iinc N=174 ddds ratio  Adjusted odds

r—— (95% Cl) ratio (95% Cl) P value

B4 Risk factor OR, p-value

I
¢y Restarting antithrombotics  within 1 week postpolypectomy OR 4.50; p < 0.001

Polyp size >=20mm OR 5.09; p<0.001
Multiple large polyp OR 2.92; p=0.001
# Cautery use Cautery use in right colon OR 2.61; p=0.004

¥ Bridging in patients on Bridging anticoagulation OR 12.27; p=0.0001
I warfarin

Polyp size >2 e¢m 7 2 16.45 (2.48-174) 8.8 (1.28-60.7) 027

HEESCHOOL 2022 »-"u
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Case 4.

_l Cataract operation
_1 Dental care

o " &scHooL 2022{-{‘%
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u case 3. Procedural bleed risk

Minor dermatologic procedures (excision of basal and sgquamous cell
skin cancers, actinic keratoses, and premalignant or cancerous skin
nevi)

E-Ehthalmnlngi:: gcatara::t:.l Erncedures

Minor dental procedures (dental extractions, restorations, prosthetics,

endodontics), dental cleanings, fillings

Pacemaker or cardioverter-defibrillator device implantation

Minimal-bleed-risk procedure

(30-day risk of major bleed 0%)

Douketis Chest 2022 sascHooL 2022 |8 »E E
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L Case 4. Cataract operation

* Phacoemulsification of cataract in patients taking DOACs
* Prospective study (Dabigatran, Rivaroxaban or Apixaban)

e 35 eyes of 25 patients (age: from 63 to 92 years, mean 77.6 years)
e All surgery videotaped
 Examined at 1 and 7 days after operation

e QOutcome: intra-operative in 5 eyes, no intra-ocular bleeding without
discontinuing DOAC treatment

1. Douketis Chest 2022
2. Barequet Graefes Arch Clin Exp Ophthalmol 2019;257(12):2671-2676 ~
3. Sheich Thromb Res 2021;203:27-32 H| & ESCHOOL 2022 14
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u Case 4. low risk operation HHS Public Access

_/!C Author manuscript

Thromb Res. Author manuscript; available in PMC 2022 July 01.

* Low risk procedure
* 820 patients

Published in final edited form as:
Thromb Res. 2021 July : 203: 27-32. doi:10.1016/j.thromres.2021.04.0006.

Comparison of temporary interruption with continuation of
* 1412 procedures omp | emporary prion v
direct oral anticoagulants for low bleeding risk procedures

DOAC interruption was common
for gastrointestinal endoscopy,
electrophysiology device Interrupted Continued in
implantation, and cardiac 371 (45.2%) 449 (54.8%)
catheterization while it was less
common for cardioversion,
dermatologic procedures, and
subcutaneous injection.

1. Douketis Chest 2022
2. Sheich Thromb Res 2021;203:27-32

H & BSCHOOL 2022 1454
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u Case 4. low risk operation

Interrupted Continued In

371 (45.2%) 449 (54.8%)

* Bleeding risk was lower in DOACs temporary interruption group

* OR 0.62, 95% Cl 0.41-0.95

* Conclusion: Prospective study on low bleeding risk procedure are
needed to secure the safety.

1. Douketis Chest 2022
2. Sheich Thromb Res 2021;203:27-32 HE2SCHOOL 2022 114

Perioperative Management in VTE [




Patients on Warfarin
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n BRIDGE trial

Minimal-bleed-risk

Low/moderate-bleed-risk

LMWH**

High-bleed-risk BElii=lgly Warfarin*

LMWH** LMWH**$

Douketis et al NEJM 2015; 373(9): 823-833
Horlocker Reg Anesth Pain Med 2018; 43(3): 263-309

Douketis Chest 2022 HE&SCHOOL 2022 ,‘%jh
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Perioperative
management in Korea

Retrospective study
Single center
Aug 2009 ~ July 2011

1. HwangJ Korean Med Sci 2017; 32: 942-947

Number 49
Male, n (%) 25 (51)
Age, mean (range) 63 (19-84)
Indication of anticoagulation, n (%)

Venous thromboembolism 34 (69)

Atrial fibrillation 9 (18)

Replacement of cardiac valve (mechanical) 3 (6)

Others 3 (6)
Reasons of bridging anticoagulation, n (%)

Major surgery/procedure 29 (59)

Minor surgery/procedure 20 (41)
Experience on warfarin, n (%)

Warfarin naive (s90days) 20 (41)

Warfarin experienced (>90 days) 21 (59)

Duration on warfarin, days, median (range)

Comorbid condition, n (%)

122 (6-6016)

Active malignancy (within 6 months) 16 (33)

CHF 3 (6)

CVA or TIA 3 (6)
Ischemic heart disease 4 (8)

Renal insufficiency (GFR <30 mL/min) 1 a(@0b 01 2022

Perioperative Management in VTE L&




BRIDGE trial
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BRIDGE trial
el

* In patients with atrial fibrillation who need an interruption in warfarin treatment for an

elective operation or other elective invasive procedure
 Randomized, double-blind, placebo-controlled trial
« LMWH (100IU of dalteparin/kg) vs placebo
* Follow-up of patients continued for 30 days after the procedure.
« 1884

* Primary outcome

- ATE
e stroke,
o TIA,
e systemic embolism

- Major bleeding

Douketis et al NEJM 2015; 373(9): 823-833
Douketis Chest 2022

1
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u BRIDGE trial

N el N

Arterial 0.4% 0.3% 95%CIl -0.6 t0 0.8
thromboembolism P=0.01 for noninferiority
Major bleeding 1.3% 3.2% RR=0.41

95%Cl1 0.21t0 0.78
P=0.005 for superiority

Conclusion
“No bridging” is noninferior to bridging with LMWH
and decreased the risk of major bleeding.

1. Douketis et al NEJM 2015; 373(9): 823-833 _
2. Steffel Europace 2018; 20(8): 1231-1242 HEZSCHOOL 2022 /-4
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u Impact of “BRIDGE study” on care delivery

* Analysis between 2010 and 2017
- Before and after the BRIDGE trial publication (July 2015)
 The use of bridging anticoagulation declined

BRIDGE trial 2017
(2015)
27.8% 9 13.6%

95% Cl 20.5%-35.1% 95% Cl, 9.0%-18.2%

1. Barnes AmJ Med 2019 H| " ESCHOOL 2022 1+ ¢4
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u Loading dose vs maintenance dose of warfarin for reinitiation after invasive procedure

Loading dose vs. maintenance dose of warfarin for reinitiation
after invasive procedures: a randomized trial

S. SCHULMAN,*+f H.-G. HWANG, 1§ J. W. EIKELBOOM,* 19 ¢ 60 -
J. DELANEYY

*Thrombosis and Atherosclerosis Research Institute; tDepartment of Medicine, Throm
Institutet, Stockholm, Sweden; §Department of Medicine, Soonchunhyang University 1

YPopulation Health Research Institute, McMaster University, Hamilton, ON, Canada

B Maintenance dose

ading dose

* Proportion of INR
>=2.0 onday 5

* RR0.27 (0.10-0.60)
* 4x

Percent of patients

I
1.5-19 20-24 253Q 3.1-35 36-4.0

INR Day 5 L 2022 5‘0‘3
Perioperative Management in VTE [
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Take home message
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La Take-Home message

* Recurrent VTE vs Bleeding during procedure
 Warfarin > DOACs
* Based on rapid onset and offset of action of DOACs

e Paradigm shift from “Bridging” to “Perioperative management”

* Focused on Bleeding outcome

HE2SCHOOL 2022 a4
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