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Learning Objectives 

• Review key updates on perioperative anticoagulation 
management from the 2022 CHEST Guidelines.

• Differentiate when to recommend perioperative  
anticoagulation bridging for patients taking warfarin for 
various indications.

• Discuss the guidelines and current recommendations for the 
use of direct oral anticoagulants (DOACs) in obese patients.

• Analyze the literature related to potential setbacks when 
using DOACs in patients with certain conditions.

• Compile a list of key points to use when implementing these 
updates into anticoagulation management at a practice site.

2022 CHEST Guidelines
Perioperative 
Management of  
Antithrombotic Therapy
Douketis JD, et al. Perioperative Management of Antithrombotic 
Therapy: An American College of Chest Physicians Clinical Practice 
Guideline. CHEST 2022 162(5):e207-e243.

https://doi.org/10.1016/j.chest.2022.07.025
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Guideline Development

•ACCP/CHEST and Mayo Clinic Evidence-Based Practice CenterOversight

•Patient-Interventions-Comparators-Outcomes (PICO) question identified
•Direct evidence to indirect evidence with preference on strength of studyLiterature Review

•GRADE approachGuideline Framework

•Each statement required at least 80% agreement among at least 75% of 
eligible (non-conflicted) panel members for consensus 

Recommendation 
Development

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Evidence

Evidence: 43 PICOs       
44 Guideline Statements

Warfarin

Perioperative heparin bridging            
if on warfarin

Direct oral anticoagulants (DOACs)

Antiplatelet drugs

Focus on Elective
Procedures

Interruption and resumption of 
warfarin; need for and management 

of heparin bridging

Interruption and resumption of 
DOACs

Antiplatelet therapy management 
around non-cardiac surgery, CABG 

and cardiac stents

Douketis JD, et al. CHEST 2022 162(5):e207-e243.
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Conditional Recommendation
• “We suggest” 
• Adhering to recommendation outweighs 

the undesirable effect, but not confident

• Patients - most would want the 
recommended course of action; many 
would not

• Clinicians - different choices will be 
appropriate for different patients; shared 
decision making plays a major role in the 
decision

Grading Strength of Recommendations

• “We recommend”
• Recommendation appropriate as a 

practice standard 

• Patients - most would want the 
recommended course of action; only a 
small proportion would not

• Clinicians - most patients should receive 
the recommended course of action

Strong Recommendation

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

High
• Further research is 

very unlikely to 
change our 
confidence in the 
estimate of effect

• Based on high quality 
evidence (multiple 
highly rated RCTs, 
systematic reviews 
and metanalyses)

Moderate
• Further research is 

likely to have an 
important impact 
on our confidence 
and may change 
the estimate of 
effect

• Likely based upon 
somewhat limited 
evidence (reduced 
number/quality of 
RCTs, controlled 
trials without 
randomization)

Very Low
• Any estimate of 

effect is very 
uncertain 

• Based largely on very 
low-quality studies 
and/or on expert 
opinion

Grading Certainty of Evidence

Low
• Further research is 

very likely to have 
an important 
impact on our 
confidence and is 
likely to change the 
estimate

• Likely based upon 
very weak 
evidence (non-
experimental 
studies, registries, 
comparative 
studies)

Douketis JD, et al. CHEST 2022 162(5):e207-e243.
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Assessing the Risk

• Deliver individualized 
patient-centric care

• Intent of minimizing 
perioperative 
thromboembolism and 
bleeding

• Mutual discussion with all 
involved disciplines AND the 
patient

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Thrombosis 
Risk

Bleeding 
Risk

Thrombosis Risk – CHEST 2012

Rechenmacher SJ and Fang JC. Journal of the American 
College of Cardiology. 2015;66(12):1392-1403.
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Thrombosis Risk – CHEST 2022

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Bleeding Risk Stratification

High-
Bleed-Risk

• 30-day risk of major 
bleed ≥ 2%

• No residual 
anticoagulant 
effects at time of 
the procedure

Low/Moderate-
Bleed-Risk

• 30-day risk of major 
bleed 0-2%

• Some residual 
anticoagulant effect 
allowed

Minimal-
Bleed-Risk

• 30-day risk of major 
bleed ~0%

• Procedure can be 
done safely with full 
anticoagulant 
effects

• Consider holding 
DOAC day prior to 
procedure to avoid 
peak effects

Douketis JD, et al. CHEST 2022 162(5):e207-e243.
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Bleeding Risk

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Recommendations 
for Managing 
Patients on 
Warfarin

Guideline Statements 1-15

13
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We suggest stopping VKAs 
(warfarin) ≥5 days over an 

interruption of <5 days

Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     

Low

Interrupting Warfarin

1

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients requiring VKA (warfarin) interruption for an elective surgery/procedure …

2012: Stop ~5 days before 
surgery instead of a shorter time 

before surgery 

We suggest resuming the 
first post-operative warfarin 
dose at the patient’s usual 

dose over resuming VKA with 
double the usual dose

Dose Upon Resumption - NEW

3

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients requiring VKA (warfarin) interruption for an elective surgery/procedure …

Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     
Very Low

15
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Patients with an elevated INR 
(i.e., >1.5) 1-2 days before 
the surgery/procedure, we 

suggest against routine use 
of preoperative vitamin K 

Vitamin K Prior to Procedure - NEW

4

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients requiring VKA (warfarin) interruption for an elective surgery/procedure …

Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     
Very Low

With mechanical heart valves 
we suggest against heparin 

bridging*

Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     
Very Low

Interrupting Warfarin – Mechanical Valves

5

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients requiring VKA (warfarin) interruption for an elective surgery/procedure …

2012: Any mitral valve bridged; Risk 
factors to consider were different

*Read the fine print; high risk – heparin bridging is still suggested
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18



10

Thrombosis Risk MHV – CHEST 2022

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Mechanical Valves
The Fine Print

• In selected patients considered at high risk for thromboembolism 
heparin bridging is suggested (Guideline 8)

1) Older-generation mechanical heart valves (i.e. tilting-disc)
2) Mechanical mitral valves with one or more risk factors for stroke

• Multiple prior strokes, prior perioperative stroke, or prior valve thrombosis
• Changed from early release guideline proof to final version

3) Recent (< 3 months) thromboembolic event
4) Other high-risk patients (e.g. prior perioperative stroke)

• Confusing, as chart says OR high-risk stroke situations and footnote list 
risk factors such as afib, prior stroke/TIA, HTN, CHF, diabetes and age >75

Douketis JD, et al. CHEST 2022 162(5):e207-e243.
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Mechanical Valves – PERIOP2

Kovacs, et al. BMJ 2021 373:n1205.

• Randomized, double-blind, placebo-controlled trial

• 1471 patients (10 centers, Canada/India) 

Dalteparin 
Pre and Post

(n=821)

Dalteparin 
Pre; Placebo 

Post
(n=650) 

Adult patients with atrial fibrillation OR mechanical 
heart valves (MHV) on WARFARIN requiring 
temporary interruption for a procedure

Major thromboembolism (TE)
Major bleeding

90 days

N=305 (MHV); 133 – Mitral and 172 - Aortic
No significant difference for no bridging vs. bridging 
in TE (0% vs. 0.67%, p=0.07) or bleeding (2% vs. 
0.7%, p=0.62)

With atrial fibrillation, we 
recommend against heparin 

bridging*

Strength of 
Recommendation: 

STRONG

Certainty of 
Evidence:     
Moderate

Interrupting Warfarin – Atrial Fibrillation

6

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients requiring VKA (warfarin) interruption for an elective surgery/procedure …

*High risk – heparin bridging is still suggested

21
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Thrombosis Risk AFib – CHEST 2022

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Atrial Fibrillation – BRIDGE

Douketis, et al. NEJM 2015 373:823-33.

• Randomized, double-blind, placebo-controlled trial

• 1884 patients

Dalteparin
(n=821)

Placebo
(n=650) 

Atrial fibrillation on 
WARFARIN requiring 
temporary interruption for a 
procedure

Arterial thromboembolism (TE)
Major bleeding

30 days

23
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Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     
Very Low

Interrupting Warfarin – VTE

7

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients requiring VKA (warfarin) interruption for an elective surgery/procedure …

With venous 
thromboembolism (VTE) as 
sole indication, we suggest
against heparin bridging*

*High risk – heparin bridging is still suggested

Thrombosis Risk VTE – CHEST 2022

Douketis JD, et al. CHEST 2022 162(5):e207-e243.
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8: High risk - suggest
heparin bridging

9: Low to moderate risk - suggest
against heparin bridging

Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     
Very Low

Interrupting Warfarin – Thrombosis Risk

8-9

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients requiring VKA (warfarin) interruption for an elective surgery/procedure with …

2012: Moderate risk +/- bridging 

Thrombosis Risk - Bridging

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Bridging

No Bridging
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Require a pacemaker or ICD 
implantation, we recommend 

continuation of VKA over 
interruption and heparin 

bridging* 

Pacemakers and ICD Implantation - NEW

14

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Strength of 
Recommendation: 

STRONG

Certainty of 
Evidence:     
Moderate

In patients receiving VKA (warfarin) therapy who …

*Premise that INR is <3.0

A colonoscopy with 
anticipated polypectomy, we 

suggest against heparin 
bridging 

Colonoscopy - NEW

15

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     
Very Low

In patients receiving VKA (warfarin) therapy who require interruption for …

30
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Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     
Very Low

Using LMWH Bridging

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients requiring LMWH bridging for an elective surgery/procedure we suggest …

18: Last dose ~24 hrs 
before

19: First dose >24 hrs 
after

20: Half the total daily 
dose the day prior -
NEW

21: Against routine 
anti-factor Xa levels -
NEW

Perioperative Management - Warfarin

Douketis JD, et al. CHEST 2022 162(5):e207-e243.
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Section 
Recommendations 
for Managing 
Patients on DOACs

Guideline Statements 22-28

22, 24, 25: We 
suggest stopping 

apixaban, rivaroxaban 
and edoxaban 1-2 

days before the 
surgery/procedure 
over continuation

Interrupting DOACs - NEW

Xa Dabigatran

23: We suggest 
stopping 

dabigatran for 1-4
days before the 

surgery/procedure 
over continuation 

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

Inhibitors
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Strength of 
Recommendation: 

Conditional

Certainty of 
Evidence:     
Very Low

Interrupting DOACs - NEW

Douketis JD, et al. CHEST 2022 162(5):e207-e243.

In patients who had a DOAC interruption for an elective surgery/procedure …

26: We suggest
against heparin 

bridging

27: We suggest
resuming DOACs >24 

hrs after vs  24 hrs

28: We suggest
against routine DOAC 
coagulation function 

testing 

Perioperative Management - DOACs

Douketis JD, et al. CHEST 2022 162(5):e207-e243.
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Perioperative Guidelines
Key Points

Only for elective surgery/proceduresOnly for elective surgery/procedures

Many recommendations are not strong and based on limitations in evidenceMany recommendations are not strong and based on limitations in evidence

Risk for thromboembolism weighed against risk for bleedingRisk for thromboembolism weighed against risk for bleeding

De-emphasis in heparin bridging; moderate risk  NO bridging De-emphasis in heparin bridging; moderate risk  NO bridging 

Mechanical valves – Still not sure how this will change practiceMechanical valves – Still not sure how this will change practice

Hold 1-2 days for Xa inhibitors and 1-4 days for dabigatranHold 1-2 days for Xa inhibitors and 1-4 days for dabigatran

Shared decision between all providers and the patientShared decision between all providers and the patient

Use of DOACs 
in Obesity

• Venous Thromboembolism (VTE)

• Atrial Fibrillation (AFib)

38
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ISTH SSC Subcommittee on 
Control of Anticoagulation 
Summary Guidance Statements 
for use of  DOACs in Patients 
with Obesity for Treatment & 
Prevention of  VTE

Martin KA, et al. Use of direct oral anticoagulants in 
patients with obesity for treatment and prevention of 
venous thromboembolism: Updated communication from 
the ISTH SSC Subcommittee on Control of Anticoagulation. 
J Thromb Haemost. 2021 Aug;19(8):1874-1882.

https://doi.org/10.1111/jth.15358

ISTH SSC Guidance on DOACs in 
Obesity in Venous Thromboembolism

• The ISTH Subcommittee on Control of 
Anticoagulation reviewed available data 
for use of DOACs for VTE treatment and 
prevention in patients with obesity

• The Subcommittee provided 6 Summary 
Guidance Statements with their 
recommendations for use of DOACs in 
this population, including following 
bariatric surgery

Martin KA, et al. J Thromb Haemost. 2021;19(8):1874-1882.

BMI >40 kg/m2

OR 
Weight >120 kg

40
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We conclude that the use 
of any DOAC is appropriate 
for patients with BMI up to 
40 kg/m2 or weight 120 kg

For BMI up to 40 kg/m2 or up to 120 kg

1
For the prevention and treatment of VTE …

Strength of 
Recommendation: 

STRONG

Consistent with 
2016 ISTH SSC 

recommendations

Martin KA, et al. J Thromb Haemost. 2021;19(8):1874-1882.

We suggest that 
standard doses of 

rivaroxaban or apixaban 
are among appropriate 
anticoagulant options

Regardless of High BMI and Weight

2
For the treatment of VTE …

Strength of 
Recommendation: 

Conditional

VKA, weight-based 
LMWH, and 

fondaparinux are 
also options

Martin KA, et al. J Thromb Haemost. 2021;19(8):1874-1882.
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We suggest that 
standard doses of 

rivaroxaban or apixaban 
are among appropriate 
anticoagulant options

Regardless of High BMI and Weight

3
For the primary prevention of VTE …

Strength of 
Recommendation: 

Conditional

Approval is restricted to 
elective hip and knee 

arthroplasty and extended 
VTE prevention following 

acute medical illness

Martin KA, et al. J Thromb Haemost. 2021;19(8):1874-1882.

We suggest NOT to use 
dabigatran, edoxaban, or 

betrixaban 

When BMI >40 kg/m2 or weight >120 kg

4
For the treatment and prevention of VTE …

Strength of 
Recommendation: 

Conditional

Due to unconvincing data 
for dabigatran and lack of 
clinical or PK/PD data for 
edoxaban and betrixaban

Martin KA, et al. J Thromb Haemost. 2021;19(8):1874-1882.
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We suggest NOT to 
regularly follow peak or 

trough drug-specific 
DOAC levels

DOAC Monitoring

5
For the monitoring of DOACs in the setting of obesity …

Strength of 
Recommendation: 

Conditional

Due to insufficient data to 
influence management 

decisions

Martin KA, et al. J Thromb Haemost. 2021;19(8):1874-1882.

We suggest NOT to use DOAC 
in the acute setting after 

bariatric surgery, and instead, 
to initiate such patients on 

parenteral anticoagulation in 
the early postsurgical phase

Bariatric Surgery

6
For the treatment and prevention of VTE …

Strength of 
Recommendation: 

Conditional

Due to concerns of 
decreased absorption –

switching to VKA or DOAC 
may be considered after at 
least 4 weeks of parenteral 

treatment

Martin KA, et al. J Thromb Haemost. 2021;19(8):1874-1882.
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DOACs and 
Obesity –
Atrial Fibrillation

• The ISTH Subcommittee on Control of 
Anticoagulation did NOT provide updated 
recommendations for use of DOACs for 
patient with atrial fibrillation and obesity

• The most recent ISTH guidance for AFib is 
from 2016, at which time they suggest
that DOACs should not be used in 
patients with a BMI of >40 kg/m2 or a 
weight of >120 kg

Martin KA, et al. J Thromb Haemost. 2016;14(6):1308-13.

BMI >40 kg/m2

OR 
Weight >120 kg

ISTH SSC Guidance on DOACs in 
Obesity in Atrial Fibrillation
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Use standard dosing 
of DOACs when BMI 

<40 kg/m2

Systematic Review of DOAC Approval Trials

<40

Review of analyses of the 4 major DOAC approval trials in atrial fibrillation: RE-LY (dabigatran), ROCKET-AF (rivaroxaban), ARISTOTLE 
(apixaban) and ENGAGE AF-TIMI 48 (edoxaban). The authors propose the following as their expert opinion:

Recommend apixaban or 
edoxaban in severely 

obese patients with BMI 
40-49 kg/m2

Recommend a vitamin K 
antagonist or measurement 

of DOAC plasma trough 
concentration to guide 

dosing when BMI >50 kg/m2

Wang S, Giugliano R. Am J Cardiol. 2020;127:176-83.

40-49 >50

Wang S, Giugliano R. Am J Cardiol. 2020;127:176-83.

Systematic Review of
DOAC Approval Trials
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Comparative Effectiveness and Safety of 
DOACs in Obese Patients with AFib

Briasoulis, et al. Cardiovasc Drugs Ther. 2021;35(2):261-72.

• Retrospective, cohort study in the Veterans Health Administration

• 28,011 patients

Apixaban
(n=6,052)

Dabigatran
(n=4,233) 

Rivaroxaban
(n=4,309) 

Warfarin
(n=13,417) 

Atrial fibrillation and 
body weight ≥120 kg

• All-cause mortality
• Ischemic stroke
• Bleeding (major, GI, 

hemorrhagic stroke)
• Acute myocardial infarction
• Acute heart failure

19 months

Comparative Effectiveness and Safety of 
DOACs in Obese Patients with AFib

Briasoulis, et al. Cardiovasc Drugs Ther. 2021;35(2):261-72.

• Subgroup analysis of morbidly obese patients (BMI >40 kg/m2)

• 16,426 of the 28,011 total patients
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54



27

DOACs in Obesity
Key Points

Any of the DOACs can be used for the treatment or prevention of VTE in patients with 
BMI <40 kg/m2 or body weight <120 kg
Any of the DOACs can be used for the treatment or prevention of VTE in patients with 
BMI <40 kg/m2 or body weight <120 kg

Apixaban or rivaroxaban may be used for the treatment or prevention of VTE in the 
setting of obesity regardless of BMI or body weight
Apixaban or rivaroxaban may be used for the treatment or prevention of VTE in the 
setting of obesity regardless of BMI or body weight

The most recent guidelines for DOACs in AFib (ISTH 2016) suggest against using 
DOACS at  BMI >40 kg/m2 or body weight >120 kg
The most recent guidelines for DOACs in AFib (ISTH 2016) suggest against using 
DOACS at  BMI >40 kg/m2 or body weight >120 kg

Expert opinion from analyses of the 4 major DOAC trials in AFib suggest it is okay to use 
apixaban or edoxaban in BMI 40-49 kg/m2, but VKA should be used when >50 kg/m2
Expert opinion from analyses of the 4 major DOAC trials in AFib suggest it is okay to use 
apixaban or edoxaban in BMI 40-49 kg/m2, but VKA should be used when >50 kg/m2

Use of DOACs in 
Patients with 
Certain Conditions

• Valvular Heart Disease (VHD)

• Antiphospholipid Antibody Syndrome (APS)
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Direct Oral 
Anticoagulants 
(DOACs) in 
Valvular Heart 
Disease

Valvular Heart Disease (VHD)

• VHD often coexists with atrial fibrillation (AF)

• Increased risk of stroke and systemic embolism independent of AF

Labeling
Dabigatran
(Pradaxa®)

Apixaban
(Eliquis®)

Edoxaban 
(Savaysa®)

Rivaroxaban
(Xarelto®)

Contraindications • Active pathological 
bleeding

• Serious hypersensitivity 
reaction to drug

• Mechanical prosthetic 
heart valve 

• Active pathological 
bleeding

• Severe hypersensitivity 
reaction to drug

• Active pathological 
bleeding

• Active pathological 
bleeding

• Serious hypersensitivity 
reaction to drug

Warnings and 
Precautions 

• Serious/fatal bleeding
• Bioprosthetic heart 

valves
• Geriatrics: bleeding risk 

increases with age
• Triple-positive APS

• Serious/fatal bleeding
• Prosthetic heart valves
• Pregnancy: not 

recommended
• Triple-positive APS

• Serious/ fatal bleeding
• Mechanical heart 

valves or moderate to 
severe mitral stenosis

• Triple-positive APS

• Serious/fatal bleeding
• Prosthetic heart valves
• Pregnancy-related 

hemorrhage
• Triple-positive APS

57
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RE-LY
• Prosthetic valve

• Hemodynamically 
relevant valve 
disease including 
mitral stenosis

ROCKET-AF
• Prosthetic valve

• Hemodynamically 
significant mitral 
stenosis

ARISTOTLE
• Prosthetic 

mechanical valve     
- Bioprosthetic allowed

• Moderate or 
severe mitral 
stenosis

• Valvular disease 
requiring surgery

ENGAGE AF-TIMI
• Prosthetic 

mechanical valve    
- Bioprosthetic allowed

• Moderate or 
severe mitral 
stenosis

• Unresected atrial 
myxoma

VHD Exclusions From AF DOAC Trials

Renda G, et al. J Am Coll Cardiol. 2017;69(11):1363-1371.

Guidelines - Native VHD

AHA/ACC 2020

•For patients with AF and native 
valve heart disease (except 
rheumatic mitral stenosis) a NOAC 
is an effective alternative to 
vitamin K antagonist (VKA) 
anticoagulation and should be 
administered on the basis of the 
patient’s CHA2DS2-VASc score

•For patients with AF and 
rheumatic mitral stenosis, long-
term VKA oral anticoagulation is 
recommended

ESC/EACTS 2021

•NOACs are recommended in 
preference to VKAs in AF patients 
with aortic stenosis, aortic 
regurgitation, and mitral 
regurgitation

•NOACs is not recommended in 
patients with AF and moderate to 
severe mitral stenosis 

Otto CM, et al. Circulation. 2021;143:e72-e227 
Vahanian A, et al. European Heart Journal. 2022;43:561-632
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INVICTUS Trial

• Multicenter, randomized controlled trial

• 4565 Enrolled

Rivaroxaban
(20 mg daily)

Warfarin
(2.0-3.0) 

Patients with rheumatic heart disease and 
AF (85% had mitral valve stenosis)

Median 
3.1 years

Composite of stroke, systemic embolism, MI 
or death from vascular or unknown cause
Major bleeding

VKA Significantly Better
- Significantly less CV events and 

mortality by a higher survival time (76 
days; p <0.001)

- Rate per year 8.1% vs 6.3% (p = 0.002)

Connolly SJ et al. NEJM 2022;387:978-88.

Guidelines – Bioprosthetic Valves

AHA/ACC 2020

•For patients with new-onset AF <3 
months after surgical or 
transcatheter bioprosthetic valve 
replacement, anticoagulation with a 
VKA is reasonable

•For patients with AF and got a 
bioprosthetic valve > 3 months ago, 
a NOAC is an effective alternative to 
VKA anticoagulation

ESC/EACTS 2021

•NOACs should be considered over VKA 
after 3 months following surgical 
implantation of a bioprosthetic heart 
valve in patients with AF 

•NOACs may be considered over VKA 
within 3 months following surgical 
implantation of bioprosthetic heart 
valve in mitral position in patients with 
AF 

•OAC is recommended lifelong for 
TAV(R) patients who have other 
indications for OAC

Otto CM, et al. Circulation. 2021;143:e72-e227 
Vahanian A, et al. European Heart Journal. 2022;43:561-632
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Summary of Bioprosthetic Valves

Dabigatran • DAWA 2016: Trial stopped early for low enrollment (N=27); 
bioprosthetic mitral and/or aortic valves >3 months post-op, but 
appeared to be similar to warfarin

Apixaban • ARISTOTLE 2015: No differential effect and decreased bleeding 
shown for patients with VHD or previous valve surgery (5.2%)

• ATLANTIS 2021: Safety, but not superiority, shown for 
transcatheter aortic valve insertions (TAVI)

Edoxaban • ENVISAGE-TAVI AF 2021:  Non-inferior, but ↑ risk of major 
bleeding (HR 1.4) shown for TAVR

Rivaroxaban • RIVER 2020: Safety and non-inferiority shown in bioprosthetic 
mitral valves for younger patients >3 mo post-op

Guidelines – Mechanical Valves

AHA/ACC 2020

• In patients with mechanical 
heart valves with or without AF 
who require long term 
anticoagulation with VKA to 
prevent thrombosis, NOACs are 
not recommended

ESC/EACTS 2021

• OAC using VKA is recommended 
lifelong for all patients with a 
mechanical valve prosthesis 

• NOACs are not recommended in 
patients with a mechanical 
valve prosthesis

Otto CM, et al. Circulation. 2021;143:e72-e227 
Vahanian A, et al. European Heart Journal. 2022;43:561-632
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RE-ALIGN Trial

Eikelboom et al. NEJM 2013; 369:13:1206-14.

• Multicenter, dose-validation randomized, phase II trial

• 252 Enrolled

Dabigatran
(150 mg, 220 
mg or 300 mg 

BID)

Warfarin
(2.0-3.0 or 

2.5-3.5) 

Patients with mechanical valve replacement in 
aortic or mitral position

12 weeks

Major thromboembolism (TE)
Major bleeding

TERMINATED EARLY
- Significantly more thromboembolic events (valve 
thrombosis, stroke, transient ischemic attack, and 
myocardial infarction) in 9 vs 0 patients 
- Excess of any and major bleeding (7 vs 2 pts)

Dabigatran is 
contraindicated in 

patients with 
mechanical 

prosthetic valves 

PROACT Xa Trial

Jawitz et al. Am Heart J 2020; 227:91-99.

• Prospective, randomized, non-inferiority trial

• 1000 Enrolled

Apixaban
(5 mg BID or 
2.5 mg BID)

Warfarin
(2.0-3.0) 

Patients with On-X mechanical valve replacement 
on aortic position at least 3 months prior

Valve thromboembolism (TE)
Major bleeding

TERMINATED EARLY September 2022
- Apixaban had a greater risk of thromboembolic 
events leading to stroke
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Summary VHD With AF

Valvular AF VHD USE

Aortic Regurgitation

Aortic Stenosis

Mitral Regurgitation

Mitral Stenosis

Tricuspid Regurgitation

Transcatheter Aortic Valve Replacement

Surgical Valve <3 months

Surgical Valve >3 months

Mechanical Valve

On-X Mechanical Valve

?

DOACs in 
Antiphospholipid 
Antibody 
Syndrome (APS)
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Antiphospholipid Antibody 
Syndrome (APS)

• Anticardiolipin antibodies (ACA)                
Most common

• Lupus anticoagulant (LA)
60% LA patients have ACA

• Beta-2 glycoprotein I antibody (β2-GPI) 

Antiphospholipid 
Antibodies

• Acquired thrombophilia
• Significant increased risk of both venous and arterial thrombosis, 

recurrent pregnancy loss and/or thrombocytopenia

ALL 3 
Antibodies = 

TRIPLE 
POSITIVE 

APS

DOAC Package Labeling 

Labeling
Dabigatran
(Pradaxa®)

Apixaban
(Eliquis®)

Edoxaban 
(Savaysa®)

Rivaroxaban
(Xarelto®)

Contraindications • Active pathological 
bleeding

• Serious hypersensitivity 
reaction to drug

• Mechanical prosthetic 
heart valve 

• Active pathological 
bleeding

• Severe hypersensitivity 
reaction to drug

• Active pathological 
bleeding

• Active pathological 
bleeding

• Serious hypersensitivity 
reaction to drug

Warnings and 
Precautions 

• Serious/fatal bleeding
• Bioprosthetic heart 

valves
• Geriatrics: bleeding risk 

increases with age
• Triple-positive APS

• Serious/fatal bleeding
• Prosthetic heart valves
• Pregnancy: not 

recommended
• Triple-positive APS

• Serious/ fatal bleeding
• Mechanical heart 

valves or moderate to 
severe mitral stenosis

• Triple-positive APS

• Serious/fatal bleeding
• Prosthetic heart valves
• Pregnancy-related 

hemorrhage
• Triple-positive APS
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Strength of 
Recommendation:   

Weak

Certainty of 
Evidence:     

Low

VTE Treatment Guidelines – APS

CHEST 2021; 160(6):2247-2259
*Front Cardiovasc Med. 2021 Aug 3;8:715878.

CHEST 2021

• In patients with confirmed APS 
managed with anticoagulation 
therapy, we suggest adjusted-
dose VKA (target INR 2.5) over 
DOAC therapy during the 
treatment phase

*Other guidelines weigh in on APS, and all suggest VKA over DOACs 

TRAPS Trial - 2018

Blood. 2018 Sep 27;132(13):1365-1371.

• Prospective, randomized, open-label, non-inferiority study with blinded end point 
adjudication conducted in 14 centers in Italy

• 120 Enrolled

Rivaroxaban
(20 mg or 15 

mg daily based 
on CrCl)

Warfarin
(2.0-3.0) 

Adult patients with triple positive APS on 
anticoagulation for history of thrombosis

1.5 years

Cumulative incidence of thromboembolic events, 
major bleeding, and vascular death

TERMINATED EARLY
- Significantly more events in rivaroxaban vs 

warfarin (19% vs 3%; no thrombotic events in 
warfarin group)

All DOACs updated 
PI for Triple Positive 

APS
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TRAPS - Results

Blood. 2018 Sep 27;132(13):1365-1371.

TAPS Trial - 2022

Woller et al. Blood Adv 2022; 6(6): 1661–1670.

• Prospective, randomized, open-label, blinded event study

• 48 Enrolled

Apixaban
(2.5 mg BID)

Warfarin
(2.0-3.0) 

History of thrombotic APS and receiving 
anticoagulation for secondary prevention of 
thrombosis for >6 months

1 year

Combined thrombosis and vascular death
TWO major protocol modifications after strokes in 
apixaban – 5 mg BID; exclusion of arterial TE

TERMINATED EARLY
- Significantly more events in apixaban vs. 

warfarin (26% vs 0%)
- Only 2 of 6 events occurred in triple positive APS
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TAPS - Results

Woller et al. Blood Adv 2022; 6(6): 1661–1670.

Meta-Analysis - 2023

Khairani et al. J Am Coll Cardiol. 2023 Jan 3;81(1):16-30.

• Systematic review and meta-analysis of RCTs 

• 253 studies; 472 patients

DOACs VKA

Patients with thrombotic APS randomized to DOACs 
compared with VKAs

DOACs had increased odds of subsequent arterial 
thrombotic events (OR: 5.43; 95% CI: 1.87-15.75; P < 
0.001, I2 = 0%), especially stroke.
No significant difference in odds of subsequent VTE or 
major bleeding.
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Special Populations
Key Points

DOACs can be alternative in for patient with AF and either native heart disease (with 
exception of mitral stenosis) or bioprosthetic heart valves (after 3 months) 
DOACs can be alternative in for patient with AF and either native heart disease (with 
exception of mitral stenosis) or bioprosthetic heart valves (after 3 months) 

Warfarin is ONLY option for moderate to severe mitral stenosis, MECHANICAL heart 
valves or On-X heart valves
Warfarin is ONLY option for moderate to severe mitral stenosis, MECHANICAL heart 
valves or On-X heart valves

Warfarin is ONLY option for thrombosis treatment and prevention in triple positive 
APS, especially arterial thrombosis
Warfarin is ONLY option for thrombosis treatment and prevention in triple positive 
APS, especially arterial thrombosis

Strongly consider avoidance of DOACs in any patient with APSStrongly consider avoidance of DOACs in any patient with APS

For reference, see this Rapid Resource on APS by the Anticoagulation ForumFor reference, see this Rapid Resource on APS by the Anticoagulation Forum

Questions?

Deanna-mcdanel@uiowa.edu

Sarah-greiner@uiowa.edu
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