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Periprocedural            
management of          
antithrombotic therapy in 2025
Re my  B e m e l m a n s ,  va s c u l a r  i nte r n i s t
G e l d e r s e  Va l l e i  H o s p i ta l ,  Ed e
1 5 t h  D u tc h  T h r o m b o s i s  C o n g r e ,  1 6 - 0 5 - 2 0 2 5
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Disclosure belangen spreker – Remy Bemelmans
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(potentiële) Belangenverstrengeling

Voor bijeenkomst mogelijk relevante relaties met 
bedrijven

Geen

• Sponsoring of onderzoeksgeld

• Honorarium of andere (financiële) vergoeding

• Aandeelhouder

• Andere relatie, namelijk:

Geen
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Take to work messages

➢Agree locally about “who does what” regarding peri-procedural anticoagulation

➢Consider a “multi-disciplinary team for difficult cases” 

➢Make a multistep plan voor peri-procedural anticoagulation

✓ Step 1: Determine specific bleeding risk for this patient and procedure

✓ Step 2: Determine specific thrombotic risk for this patient and procedure

✓ Step 3a: Choose optimal strategy to stop (or not) anticoagulation

✓ Step 3b: Consider bridging only with VKA and high thrombotic risk

✓ Step 3c: Don’t forget a good “anticoagulation restart” plan

➢Consider giving vitamine K and continue VKA peri-procedurally
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Case 1
56 year old man, planned for restoration of bowel continuity (remove ileostoma)

Medical history:

• 2019 venous thrombosis left iliac vein -> Apixaban 

• 2021 ischemic stroke during use of Apixaban 2x2,5 mg -> dose increase to 2x5 mg

• 2023-12 sepsis and ischemic short bowel, 3 weeks ICU, several operations, finally 
ileostoma. 

• 2024-1 triple positive antifosfolipid syndrome

Medication:

Acenocoumarol (target INR 2.0-3.0)
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Case 1

➢Who decides what to do with the anticoagulation around operations in 
your hospital?

A) The surgeon

B) The anaesthesiologist

C) The thrombosis service (when VKA is used)

D) The specialist presribing the anticoagulation (cardiologist, specialist 
internal medicine) 

E) Someone else (who?)
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Who does what in ziekenhuis Gelderse Vallei, Ede: 

The surgeon is responsible for: 

- Medication verification (anticoagulation? which type/dose? Indication?)

- Determining the bleeding risk of THIS planned procedure IN THIS PATIENT

- Making a proposition about anticoagulation handling peri-operatively

The anaesthesiologist is responsible for:

- Checking/adapting the surgeon’s proposition

- Consultation, if needed, with the prescriber of anticoagulation

- Making the plan definitive and document it in the EPD

- Explaining the plan to the patient (and if needed: others) 
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Who does what in ziekenhuis Gelderse Vallei, Ede: 
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Difficult cases in Ede: the “POAS-” or P-team

• Sometimes, surgeon and/or anaesthesiologist are in doubt

• Multidisciplinary discussion is needed

• “POAS-team”: peri-operative anticoagulation team

• Surgeon, anaesthesiologist, cardiologist, vascular internist, pharmacist

• Anaesthesiologist makes a proposition

• Others comment on it

• Anaesthesiologist draws a conclusion and follows the patient
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Difficult cases in Ede: the “POAS-” or P-team

2nd half of 2024: 25 cases discussed (more than expected)

• Identification of patient (POS) → good

• Discussion → can be better (more discussion is welcome)

• Execution → good (communication, precriptions etc)

• Post-operative treatment → must be improved

• Post-operative “supervision” → must be improved

Overall conclusion: 

complex peri-operative anticoagulation decissions are not rare

multidisciplinary approach leads to a “tailored” plan 

Awareness increases, commitment is high, improvement is possible/needed
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Case 1

56-year old man

Medical history: DVT, stroke, short bowel ischemia, due to triple positief AFS

Medication: acenocoumarol

➢What would you do with the acenocoumarol?

A) Continue and be carefull

B) Stop 3 days before operation, no bridging

C) Stop 3 days before operation, only bridging postoperative

D) Stop 3 days before operation, bridging pre- and postoperative

E) Continue VKA and give 10 mg vitamine K 36h preoperative

F) Something else (what?)
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General principles: step 1: bleeding risk
STEP 1: What is the surgery/procedure-related bleeding risk¹,²?

→ risk of 30-day post-operative major bleeding

→ not only important for decision to stop, but also when to restart anticoagulation

→ empirical evidence

• “Minimal” (approx. 0%): 

→ (Almost all) antitrombotic therapy can be continued without risk

• “Low-to-moderate” (approx. 0-2%)

→ Short interruption and rapid post-operative resumption is acceptable

• “High” (approx. ≥2%)

→ (Nearly) complete interruption needed: minimal-to-no residual anticoagulant

effect is acceptable
¹Perioperative Management of Antithrombotic Therapy: ACCP guideline 2022 Chest

²Periprocedureel beleid bij antistolling. Richtlijn Antitrombotisch beleid. Richtlijnendatabase 
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General principles: step 1: bleeding risk

Perioperative Management of Antithrombotic Therapy: ACCP guideline 2022 Chest

➢There are differences between
ACCP/ISTH and Dutch guideline

➢Not all procedures are described

➢ Sometimes: differences with local
expertise

➢ Suggestion: choose 1 table (Dutch) 
and locally adapt it. Discuss with
surgical specialisms

➢Adjust on patient level 
when needed (surgeon’s
expertise/task!)
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General principles: step 2: thrombotic risk

STEP 2: If surgery/procedure-related bleeding risk is not “minimal” 

→ adjust anticoagulation depending on indication/thrombotic risk 

Again, empiric, mainly studies in non-perioperative setting

Again, risk categories depending on: Risk for arterial (/year) or venous (/month) thrombosis

ACCP guideline 3, Dutch guideline 2 categories

• “Low” (ATE: <4%/yr; VTE <2%/mnth)

→ (Almost all) antitrombotic therapy can temporarily interrupted with acceptable risk

• “Moderate” (ATE: 4-10%/yr; VTE 4-10%/mnth)

→ (Almost all) antitrombotic therapy can temporarily interrupted with acceptable risk

• “High” (ATE: >10%/yr; VTE >10%/mnth)

→ Temporarily interruption is risky: keep interruption as short as possible and consider
bridging

¹Perioperative Management of Antithrombotic Therapy: ACCP guideline 2022 Chest

²Periprocedureel beleid bij antistolling. Richtlijn Antitrombotisch beleid. Richtlijnendatabase 
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General principles: thrombotic risk

Perioperative Management of Antithrombotic Therapy: ACCP guideline 2022 Chest

➢There are differences
between ACCP/ISTH and
Dutch guideline

➢ Suggestion: choose 1 table
and locally adapt it. Discuss
with cardiology/internist

➢Adjust on patient level 
(medical history, type of
operation), for example:

- CVA in past
- CABG/CEA
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General principles: step 3: adjust (or not) 
STEP 3: 

a) Determine the optimal strategy to stop (or not) anticoagulation

➢Depending on step 1 and 2 (bleeding and thrombotic risc, adjusted to
the intervention/patient if needed!)

➢Depending on type of anticoagulation

➢Use guidelines! And adapt if needed.

➢Discuss if needed with relevant/involved specialists

• b) Consider bridging

• c) Don’t forget restarting anticoagulation as soon as possible/safe

¹Perioperative Management of Antithrombotic Therapy: ACCP guideline 2022 Chest

²Periprocedureel beleid bij antistolling. Richtlijn Antitrombotisch beleid. Richtlijnendatabase 
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Case 1 – the Guidelines

Step 1: (open) restoriation of bowel continuity = high bleeding risk

Step 2: triple positive AFS with history of both venous and arterial 
thrombotic events= high thrombosis risk

Step 3a: Stop anticoagulation (day -3)

Step 3b: Bridging with therapeutic dose LMWH pre- and postoperative

Start LMWH on day -2 if INR <2.0

Stop LMWH on day -1 24h before operation

Day -1: if needed, 10 mg vitamine K (if INR is too high)

Step 3c: Day +2: restart therapeutic LMWH and VKA

Stop LMWH if INR >2.0 (check from day +3)
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Case 1 
the Guidelines

LTA Antistollingzorg

Beslisboom Antistollingszorg

www. lta-antistollingszorg.nl
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Case 1 – what we did in ZGV Ede

Step 1: (open) restoriation of bowel continuity = high bleeding risk

Step 2: triple positive AFS with history of both venous and arterial 
thrombotic events= high thrombosis risk

Step 3a: Local policy VKA: continue VKA; 10 mg vitamine K 36h pre-operative

Step 3b: No bridging pre-operative necessary

Start LMWH dag +2 (postoperative bridging) 

Step 3c: VKA is continued, monitor INR

Stop LMWH if INR >2.0 (check from day +3)

Pre-operative agreement in POAS-team, with thrombosis service, and

with expert on AFS (Dr. Limpert, UMC Utrecht)



19

Background

Neutralising the effect of VKA 
around invasive procedures

Most used strategy: 

stop VKA around invasive
procedures

Alternative
Give high dose (10 mg) oral
vitamin K and continue VKA

HOWEVER: 

effect not reliable

Fenprocoumon INR < 1.8: 64%1

1 Knol S, Mallo M, Tromp Meesters R, Westerink J, van de Ree M. The effect of stopping phenprocoumon 5 days preoperatively: A retrospective study. Rec
Pract Throm Haemost. 2019; 3: 85-88. 
2 Klompmaker P, Bemelmans RHH, Bins S, van ‘t Land R, Bijker JB. The effect of oral vitamin k on the preoperative reversal of vitamin k antagonists in 
elective noncardiac surgery. Eur J Anaesthesiol 2023; 40: 54-74. 

Retrospective data Ede: 

Acenocoumarol INR < 1.82: 482/492 (98%)
Fenprocoumon INR < 1.82: 114/121 (94%)

Low bleeding risk

Low thrombotic risk
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Methods

- Acenocoumarol

- Intermediate or high bleeding risk

10 mg oral vitamine K at 18:00h 1,5 day before procedure

Continue acenocoumarol according to standard personalised scheme

Extra lab day -2, 0, +1, +3 en +5

Effectiveness (INR <1.8)

- Oktober 2019 – oktober 2022

- Exclusion when indication for bridging

Complications within 30 days: bleedings and
trombotic problems

¹Bijkerk et al. J Thromb Haemost. 2024;22:1847–1856
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Patiënten geschikt 
geacht door 

behandelend specialist 
N= 192 

Informed consent niet ondertekend 

(N=106) 

Informed consent 
ondertekend 

N= 86 
Geëxcludeerde patiënten, redenen: 

- Niet gehouden aan bloedafname 

afspraken (N=6) 

- Indicatie voor bridging (N=3) 

- Overleden alvorens vitamine K 

inname/ingreep (N=1) 

- Informed Consent ingetrokken (N=1) 

- Tweemaal geïncludeerd (N=1) 

Geïncludeerd in de 
analyse 
N = 74 

Results

Baseline tabel  
N = 74 

Gemiddelde leeftijd ± SD 72 ± 10 
Mannen (%) 47 (64) 
Gemiddelde BMI ± SD 29.3 ± 5.8 
ASA klasse (%) 

- I 
- II 
- III 
- IV 

 
0 

18 (24) 
55 (74) 

1 (1) 
Indicatie voor acenocoumarol gebruik 
(%) 

- Atriumfibrilleren  
- Veneuze trombo-embolie  
- Perifeer vaatlijden 
- Overig 

 
 

37 (50) 
14 (19) 
8 (11) 

15 (20) 
Therapeutische range van INR (%) 

- 2.0 – 3.0 
- 2.5 – 3.5 

 
57 (77) 
17 (23) 

Type of procedure (%) 
- Endoscopie +/- interventie 
- Open chirurgische ingreep 
- Laparoscopische operatie 
- Pacemaker plaatsing 
- Interventie radiologische 

ingreep 

 
29 (39) 
29 (39) 
12 (16) 

3 (4) 
1 (1) 

Bloedingsrisico van ingreep (%) 
- Intermediair 
- Hoog 

 
54 (73) 
20 (27) 

 

¹Bijkerk et al. J Thromb Haemost. 2024;22:1847–1856
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¹Bijkerk et al. J Thromb Haemost. 2024;22:1847–1856
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• Only 39% participation (COVID-19)

• Only acenocoumarol studied

Complications

Limitations

Bloedingscomplicaties (%) 
- Major Bleeding 
- Clinically relevant non-major bleeding 
- Minor Bleeding 
- Bloeding tijdens procedure 

12 (16) 
0 
1 
9 
2 

Trombo-embolische complicaties (%) 
- Acute Coronary Syndrome 
- Cerebrovascular Accident 
- Transient Ischemic Attack 
- Venous thromboembolism 

0 
0 
0 
0 
0 

 

¹Bijkerk et al. J Thromb Haemost. 2024;22:1847–1856

Conclusions

• Giving 10 mg vitamine K and

continue VKA is effective and safe

• Gradual return to target-INR 

postoperative

• Easy strategy for patients

and docters
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Take to work messages

➢Agree locally about “who does what” regarding peri-procedural anticoagulation

➢Consider a “multi-disciplinary team for difficult cases” 

➢Make a multistep plan voor peri-procedural anticoagulation

✓ Step 1: Determine specific bleeding risk for this patient and procedure

✓ Step 2: Determine specific thrombotic risk for this patient and procedure

✓ Step 3a: Choose optimal strategy to stop (or not) anticoagulation

✓ Step 3b: Consider bridging only with VKA and high thrombotic risk

✓ Step 3c: Don’t forget a good “anticoagulation restart” plan

➢Consider giving vitamine K and continue VKA peri-procedurally
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Afsluitende dia: 
hartelijk dank voor uw 
aandacht

H i e r  k o m t  e e n  b o v e n t i t e l
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Case 2

• 68 year old woman, planned for right hemicolectomy due to colon cancer

• Medical history: 2021: myocardial infarction, followed by PCI with stent

• Medication: Acetyl salicylic acid (ASA) 100 mg, bisoprolol, enalapril, 
atorvastatin

➢What would you do with ASA?

a) Continue

b) Stop 5 days before surgery

c) Stop 7 days before surgery

d) Replace by Clopidogrel 5 days preoperative
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Case 2 scenario 2

• 68 year old woman, planned for right hemicolectomy due to colon cancer

• Medical history: 2021: myocardial infarction, followed by PCI with stent

• Medication: CLOPIDOGREL 75 mg, bisoprolol, enalapril, atorvastatin

➢What would you do with Clopidogrel?

a) Continue

b) Stop 5 days before surgery

c) Stop 7 days before surgery

d) Replace Clopidrogel by ASA 5 days preoperative
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Case 2
• 68 year old woman, planned for right hemicolectomy due to colon cancer

• Medical history: myocardial infarction 5 years ago

• Medication: aspirin 100 mg or Clopidogrep 75 mg, bisoprolol, enalapril, 
atorvastatin

Step 1: hemicolectomy is high-bleeding risk

Step 2: myocardial infarction/PCI with stent 5 years ago is low-
thrombotic risk. 

Step 3: 
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Case 2: Step 3: Dutch guideline TAR monotherapy

Aspirin/ASA: continue, unless: 

➢ High impact of bleeding complications (intracranial, spinal surgery)

➢ Specific concerns about bleeding risk in a specific patient

➢ If stopping is considered: then ≤7 days before surgery

Clopidogrel: 

➢ Same as ASA (but 5 days before surgery), if in doubt: replace bij ASA 5 
days pre-surgery

Restart all TARs: ≤24 (preferred) - ≤48 hour after surgery, 

depending on (observed!) bleeding risk
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Case 2: Step 3: Dutch guideline TAR monotherapy
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Case 2: Step 3: Dutch guideline TAR monotherapy


	Dia 1
	Dia 2
	Dia 3: Take to work messages
	Dia 4: Case 1
	Dia 5: Case 1
	Dia 6: Who does what in ziekenhuis Gelderse Vallei, Ede: 
	Dia 7: Who does what in ziekenhuis Gelderse Vallei, Ede: 
	Dia 8: Difficult cases in Ede: the “POAS-” or P-team
	Dia 9: Difficult cases in Ede: the “POAS-” or P-team
	Dia 10: Case 1
	Dia 11: General principles: step 1: bleeding risk
	Dia 12: General principles: step 1: bleeding risk
	Dia 13: General principles: step 2: thrombotic risk
	Dia 14: General principles: thrombotic risk
	Dia 15: General principles: step 3: adjust (or not) 
	Dia 16: Case 1 – the Guidelines
	Dia 17: Case 1  the Guidelines
	Dia 18: Case 1 – what we did in ZGV Ede
	Dia 19: Background
	Dia 20: Methods
	Dia 21: Results
	Dia 22
	Dia 23: Complications
	Dia 24: Take to work messages
	Dia 25
	Dia 26: Case 2
	Dia 27: Case 2 scenario 2
	Dia 28: Case 2
	Dia 29: Case 2: Step 3: Dutch guideline TAR monotherapy
	Dia 30: Case 2: Step 3: Dutch guideline TAR monotherapy
	Dia 31: Case 2: Step 3: Dutch guideline TAR monotherapy

