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- Thrombosis service (Netherlands)  1949 ,Federation in 1971.
- Anticoagulation management services (AMS) USA in  1950
- Anticoagulant Clinics (AC)   
- Anticoagulant unit in UK 1959
- Federation of Thrombosis Centers , (federated clinics in Italy in 1989). 
-    Community Pharmacist Anticoagulation Management Service (CPAMS) (canada, NZ)

Berretini Haemtologica 1997
Breukink-Engbers WG et al Sem  Thromb Hemost 1999
Sandén P, et al Thromb haemost 2017

Management of Vitamin K antagonist Treatment 
Dose adjustement according to laboratory results (INR) 

Anticoagulants  Clinics ? 

Centralized clinic dedicated entirely to patients on anticoagulant therapy (University of Utrecht.)

Medical team: Physicians specialized in anticoagulation management, Trained nurses for patient monitoring and follow-up

Laboratory within the clinic: Rapid reporting of results for timely dose adjustments in the same-visit, according to laboratory results.

Patient Education Instructions on treatment, diet, and drug interactions. Encouragement of adherence to therapy and regular follow-ups.

Clinical Follow-up Continuous monitoring for bleeding and thrombotic complications. Coordination with prescribing physicians to ensure safety/efficacy

•. 1997 



Kirchof et al European Heart Journal (2016)

Van Gelder et al European Heart Journal (2024)

The Efficacy and Safety of warfarin treatment is dependent of the INR and correlated with the Time in to the Therapeutic range (TTR). 

VKA and TTR 



Singer et al Journal of the American Heart Association  2013

Stöllberger et al, Lancet 2015In  usual care in France  TTR about 50% 

What are mTTRs in trials?  



Software Treatment TTR

Dimberg 2012 AuriculA Warfarin 71,3  Target 2 - 3

Cafolla 2011 Zeus Warfarin 64,53 % Target 2 - 3

Papaioannou 2010 MEDeINR Warfarin 69% Target  2-3

Poller 2009 Dawn-AC Warfarin 66,8 % Target 2-3 

Kim 2009 Kaatz algorithm Warfarin 73,2 % Target 2-3

Héritier 2007 Préviscan Fluindion 71,79 % Target 2-3

Poller 1998 Dawn-AC Warfarin 72,3 %   

Cambus 2011 AVK Manager Warfarin, fluindion 73% Target 2-3

. 

Cambus JP et al Rev Med Int 2013 
Woodill L, et al 2020 Healthcare Management Forum, 

What are  mTTRs in Anticoagulants clinics

France 



Van’t Land et al Thrombosis Research 2021

Ruff CT et al Lancet 2014

Trial warfarine Major Bleeding HIC Bleeding 

RE-LY (AF) Dabi (150 mg) 3,36% 0,74%/

ROCKFET AF Riva 3,4% 1,2%

ARISTOFLE (AF) Apix 3,09% 0.8%

ENGAGE AF Edox (60 mg) 3,43% 0.39%

AMPLIFY  (VTE) Apix 1,8% -

EINSTEIN (VTE) Riva 1,2-2,2 %/yr -

RECOVER(VTE) Dabi 1, 7-1,9% -

HOSUKAI (VTE ) Edox 1,6%/y -

mTTRs in  a Dutch  Thrombosis Centers  

Retrospective, observational study
One center 3600-5500 patients annually 



BEAUJON’s CAC

Thrombocytopenia

   Portal Hypertension 
   Liver Disease , LT

Gut Resection

 Malabsorption 
 Comorbidities 

Created in 2007 

Inclusion visit nurse/physician : Indication or no, bleeding risk, 

type of treatment, duration, doses, Target INR, drug interactions, 
patient’s understanding, expectations, way of life, share decision
Individualized follow-up plan, patient agreement.

VKA cac
DOACs cac

Baseline INR, target Remote 

monitoring INR++. Patient self 
management. Dose adjustment by the 
nurse/ regular TTR monitoring. 

Switch or not to DOACs
teleconsultations/emails
 

Scheduled clinical and  biological monitoring

Renal and liver functions, Blood cells count
DOACs dosings  teleconsultations /emails Opening hours, phone numbers, email address… 

Communication ++ , listening, understanding.

Individuals remote and face to 

face sessions  and group based 
education sessions. 

Evaluaton: knowledge, transition, 

adherence, dangerous activities 
sports activities, quality of life++

Ongoing evaluation at least once / year;.stop treatment +

Transitions. Modification, Invasive procedures. 
Coordination ++ Hepato/Gastro/GP/cardiologists/others
Quality of life: women, young patients

Multidisciplinary Team 
Patient Education 

80% of the patients  Hepatology/Acute Mesenteric Ischemia Unit



Year Number of patients INR % TTR % Time  

INR> 5

%  Time INR 

> 6

% Time INR> 

10

2017 360 5116 71.3 1.4 0.46 0.004

2018 421 6360 71.2 0.39 0.13 0.02

2019 502 7603 69.8 1 0.10 0

2020 507 7107 72.3 0.39 0.14 0.02

2021 537 7455 73.5 1 0.5 0.01

2022 456 6144 71.4 0.43 0.16 0.01

2023 384 5450 70.9 1.4 0.58 0.01

mTTRs at BEAUJON Anticoagulant Clinic 

Anticoagulants clinics and DOACs 



DOACs Pivotal Trials Major Bleeding Outcomes  (AF and VTE) 



USA    +54%

UK    +71% 

Colacci et al 2020 J Gen Intern Med

Anticoagulation use with DOACs

Increasing use across Europe +++

 -convenient treatment 
 -Population ageing 

> 10 millions of patients treated



Budnitz DS et al JAMA 2021

US Emergency Department Visits Attributed to Medication Harms, 2017-2019

-    Inappropriate doses (off label dosing) 
- Drug interactions
- Points of Transition
- observance/adherence

Avoidable ADEs 

DOACs



May JE et al JTH 2026 24:855-857

Points of transition in patients with VTE 

Increased risk of ADEs

Patient education to inform  the anticoagulant clinic at each transition  point



Burnett et al Thrombosis up date 2022
Ageno et al 2026 Eur J of Med 2026 

Based on the successfull antimicrobial stewardship model adpoted in 2010 by the WHO and ECDPC (European Center for Disease Prevention and Control)



•.

Ageno et al Eur J of Med 2026  

Multidisciplinary Anticoagulation Stewardship Programs (MASPs)

Anticoagulant Clinics 



Birth Indication 
Inclusion 

CAC 
recurrent thrombosis Bleedings VKA INR FV FII il pPatelets  Targt INR

Target
FII 

Commentaires

1987 BCS 2018 aucun aucun fluindion 1,51 59% 55% 125 G/L 2,5 - 3 25-35% On going 

1983 BCS +  Jak2+ 2007
2009 : 1 TIPS thrombosis  01/2015 :  

TIPS + PVT+ SMV related to 
thrombocytosis =>  Hydrea +

2015 and 2018 
GIBs VO

warfarine 1,6 45% 86% Sous Hydrea 3,5 - 4,5 25-30 on going

1964 BCS 2013
2016 : stent thrombosis  2021 :  TIPS + 
partial  stent thrombosis + VH droite 

Aucun warfarine 1,5 66% 78% 141G/L 2,5 - 3,5 20-30 on going

1972 BCS +  Portal venous thrombosis + Jak2+ 2018
2019 and 2023  
:VO GI bleeding warfarine 1,5 53 75% 2,5 - 3,5 25-35% on going

1981 BCS 2011 2023 : thrombose TIPS => angioplastie none warfarine 1,6 35 55% 118 G/L 2,5-3,5 25-30 on going

2000 BCS  +  JAK2+ + PC à 29% 2020 Aucun none warfarine 1,4 38 66 330 G/L 2,5-3,5 25-35 Stop t in  2023

1961 Portal vein Thrombosis 2020 Aucun none warfarine 1,49 47% 50% 56 G/L 2,5-3,5 20-30% Died 2025 

1980 BCS +FV Leiden HTZ 2017 aucun 2016 VO warfarine 1,55 55% 60% 152 G/L 2,5-3,5 25-35% on going

1956 Cirrhosis + venous Hepatic thrombosis 2024 Aucun none warfarine 1,67 67% 49% 127 G/L 2,5-3,5 20-25%
Transplantation 

2024 

1995 BCS +  Jak2+ 2012 Aucun
2017 : GI / 2020 

: GI 
warfarine 1,45 60% 67 - 2,5-3,5 25-30% on going

1974 Thrombose porte + VMS 2023 Aucun none warfarine 1,44 67% 51% 68 G/L 2,5-3,5 20-25%
Tranplantation 

i2024

1988 BCS and nocturn paroxystic hemolysis 2023 Aucun none warfarine 1,47 98% 76% 107 G/L 2,5-3,5 25-35% witch AOD in 2023 

1965 SBC 2008 07/2008  TIPS  none warfarine 1,7 30% 45% 350 G/L 2,5-3,5 25-35% on going

1977 PVT and APS 2010 2023/2025  : obstruction TIPS GIB++ flunindione 1,4 55% 72% 53 G/L 3-3,5 20-30% on going

1980 Portal veinous thrombosis since chidhood 2015 2020/2021   : stent trhombosis 
GIB  VO + 

menorrhagia
warfarine 1,7 30% 52% 25 G/L 2,5-3,5 25-30% on going

1988 BCS +  Jak2++ FV leiden HTZ 2024
2021 PVT 2024 2026 TIPS thrombosis + 

Mesentreic thrombosis extension. 
2025  GIB  VO warfarine 1,49 28% 25% Variable 2,-5-3,5 20-30%

TH switch innohep  
02/2026

1963 Portal veinous thrombosis +NASH 2024 none none warfarine 1,5 47% 58%
127 G/L 
(2024)

2,5-3,5 20-30
Transplantation in  
2025 : STOP AVK

1957 Portal Vein thrombosis 2018 / TIPS in 2024 Extension pf PVT in 2023 and 2024 GIB on ulcer warfarine 1,2 58% 76% 70 G/L 2,5-3,5 20-30% on going 



Burnett et al JTH 2026 

Anticoagulation stewardship
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