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MRX PT DOAC – a New Way to 
Measure the Effect of DOACs 
DOACs (direct oral anticoagulant) are progressively replacing vitamin K antagonists. Although laboratory 
monitoring is not required during DOAC treatment, there are clinical situations, e.g., before surgery or during 
emergencies, where information about the anticoagulant effects of DOACs could be useful.  

While methods for measuring DOAC concentrations mostly are available at advanced medical laboratories, the 
test MRX PT DOAC that measures the functional effects of DOACs, in CTR (Clot Time Ratio), can easily be 
available around the clock at routine laboratories. 
 

MRX PT DOAC principle  
MRX PT DOAC is designed to measure the effect of DOACs on the patient coagulation, in a similar way as 
PT(INR) measures the effect of vitamin K antagonists. MRX PT DOAC is based on two, simultaneously run, 
prothrombin time (PT) assays, one DOAC-sensitive PT assay and one DOAC-insensitive PT assay (figure 1).  

 

 

 

Figure 1. PT DOAC Principle. DNR; DOAC Normalized Ratio, INR; International Normalized Ratio, CTR; Clot 
Time Ratio. The test is calibrated for CTR 1-4.  

 

In samples from patients treated with DOACs, the activity of FXa or FIIa in the DOAC-sensitive PT assay will 
be appreciably inhibited. This will result in a prolonged clotting time, manifested by an elevated DNR (DOAC 
Normalized Ratio). The DOAC-insensitive PT assay is however minimally affected by the presence of DOACs 
and will give an INR (International Normalized Ratio) in the reference interval. So, when both the DOAC-
sensitive and the DOAC-insensitive PT assay are run at the same time in a sample, there will be a difference 
between DNR and INR for samples containing DOACs, and no difference for DOAC-free samples. This 
difference can be expressed as a ratio between DNR and INR, called Clot Time Ratio (CTR). Samples affected 
by DOACs will have an CTR significantly greater than the reference interval.   
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MRX PT DOAC Study Results 
STUDY 1: MRX PT DOAC During Thrombophilia Investigation  
Aim: The aim of this study was to evaluate if MRX PT DOAC can detect DOACs at concentrations interfering 
with coagulation analyses in thrombophilia investigations, more specifically, DOAC interference in analysis of 
lupus anticoagulant (LA-dRVVT).  

Result: MRX PT DOAC unambiguously detected 5/6 of falsely positive LA-dRVVT samples. The 6th sample was 
just below the upper cut off level for MRX PT DOAC and was also just borderline positive for dRVVT. This is an 
on-going study, and more data will be presented at the seminar.  

Conclusion: MRX PT DOAC can detect the presence of interfering DOACs in patient samples in thrombophilia 
investigation and thus help avoiding incorrect interpretation of results. 

 

STUDY 2: MRX PT DOAC in Atrial Fibrillation Patients Treated with 
Rivaroxaban  
Aim: The aim of this study was to investigate PT DOAC in 178 trough and 177 peak samples during rivaroxaban 
treatment of 60 atrial fibrillation patients, and to correlate the findings to bleeding episodes.  

Result: 28 patients (13 on 20 mg and 15 on 15 mg daily dose) had suffered bleeding(s), only 3 patients had 
major bleedings, while the remaining 25 had minor bleedings. Clot time ratio (CTR) at peak was higher at group 
level in patients on 20 mg rivaroxaban who suffered bleedings compared to patients who did not (p<0.05). 

Conclusion: The mean Clot Time Ratio (CTR) was higher at group level in patients on 20 mg rivaroxaban who 
suffered bleedings compared to patients who did not. 

 

STUDY 3: MRX PT DOAC in Atrial Fibrillation Patients treated with apixaban  
Aim: The aim of this study was to investigate CTR in 179 trough and 178 peak samples during apixaban 
treatment of 61 atrial fibrillation patients, and to correlate the findings to bleeding episodes.  

Result: Clot time ratio (CTR) at peak was higher for patients on 5 mg compared to 2.5 mg apixaban twice-daily 
dose (p=0.005). 21 patients (12 on 5 mg and 9 on 2.5 mg) had suffered bleeding, only 2 patients had major 
bleedings, while the remaining 19 had minor bleedings. No significant differences were seen in CTR at trough or 
peak between patient with/without bleedings.  

Conclusion: A higher apixaban dose gives a higher effect as measured with PT DOAC. No significant 
differences were seen in CTR at trough or peak between patient with and without bleedings.  

 

FUTURE STUDIES  
There are a lot of studies we would like to perform with MRX PT DOAC. Please contact us if you want to 
collaborate with us or if you have study design suggestions or patient materials we could investigate.  
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