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Good news

� High quality anticoagulant treatment is offered in many 

countries and in different settings, particularly 

specialized clinics

RE-LY trial



Historical background

� Standardization of the prothrombin time began in 1962

� WHO standardization scheme in 1983



Narrow therapeutic window



Monitoring the quality of 
anticoagulant treatment

� Rate of clinical events 

� Number of INRs in range

� Percentage of INRs in range

� Time in terapeutic range (TIR) by linear interpolation
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Computer-assisted dosage
- European Action on anticoagulation

Poller et al, Thromb Haemost 2009



Clinical events

Poller et al, Thromb Haemost 2009



Challenge:

� High quality treatment is already provided by anticoagulant 
clinics (TIR > 70%)

� About half of all clinical events occur at INR within 
therapeutic range

� TIR is often considered the ”golden standard”, but is not a 
dependable predictor of clinical events, particularly bleedings

� Room for improvement?



Focus on clinical events:

Poller, Jespersen and Ibrahim, JTH 2014



INR fluctuations

� Hypothesis: INR fluctuations (perhaps within therapeutic 
range or safe range) may cause clinical events



Variance growth rate
� A measure of INR variability and/or control

� Three different measurements of VGR were evaluated retrospectively in 
158 cases and 661 controls from the European Action of Anticoagulation 
study

Ibrahim, Jespersen and Poller, JTH 2013



”Predicting clinical events”, presentation by Syd Stewart



All clinical events

Ibrahim, Jespersen and Poller, JTH 2013



All bleeding events

Ibrahim, Jespersen and Poller, JTH 2013



Conclusion

� ” …the predictive ability of the VGR methods was shown to 
be as effective as that of the typically reported precentage TIR, 
especially for INR monitoring in the short term”

� ”It is recommended that at least two outcome measures 
should be reported that assess INR and dose determination”



”Predicting clinical events”, presentation by Syd Stewart
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Taking up the challenge

Before a large trial is carried out

… we need to investigate how to implement VGR in daily 
practice



Feasibility study

� Which method of VGR has the best predictive ability of poor 
anticoagulant control/clinical events?

� What cut-off of VGR is reasonable?

� How to respond to a rise in VGR?



Prospective evaluation of VGR

� Setting: Anticoagulant Clinic, Esbjerg

� 900 patients monitored in a nurse-managed, physician-supervised clinic

� Documented high treatment quality (high TIR, low number of clinical 
events)

� Design

� Single-site randomised, 

prospective study

Larger randomised,

prospective study?



About 900 patients 

attending the clinic

Usual care + VGR monitoringUsual care 

Randomisation

Clinical events (EAA/ISTH evaluation form) 

TIR

Average number of days between visits

Number of high INRs and low INRs

1-year follow up        divided into 3-month intervals



Subgroup analysis

� Patients new to anticoagulant treatment  and patients in 

long-term treatment (> 6 months)

� Patients with arterial and venous thrombotic disease

� Younger and older patients



Larger prospective trial

� Project investigating 
specialized atrial fibrillation 
clinics

� Collection of data for 3 
years

� 250 patients/year are 
expected to be enrolled at 
each site

� Possibility to randomise 
patients to VGR 
monitoring or usual care



Thank you for listening


