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Supplementary Materials to Douxfils, Mullier et al.  
“Impact of dabigatran on a large panel of routine or specific 
coagulation assays. Laboratory recommendations for 
monitoring of dabigatran etexilate”  
(Thromb Haemost 2012; 107.5) 
 

Materials and methods 

Preparation of testing solution of dabigatran: 

Dabigatran was a generous gift from Boehringer-Ingelheim (Boehringer-Ingelheim GmbH; 

Ingelheim am Rhein; Germany) and stock solution (10 mM) of dabigatran was prepared with 

DMSO and HCl 5% according with the manufacturer recommendations. This solution was 

then aliquoted at 25 µl and placed at -20°C. Intermediate solution (100 µM) was prepared as 

follows: 10 µl of stock solution in 990 µl of PBS (without Ca
2+ 

and Mg
2+

) resulting in a 

concentration in DMSO of 1% (v/v). Thus, the final concentration in DMSO in plasma was  

≤ 0.2% (v/v) which did not influence the coagulation (1). 

 

Prothrombin time (PT)  

PT was assessed by mixing 50 µl of NPP (spiked with different concentrations of dabigatran) 

at 37°C with 100 µl of calcium thromboplastin. The different thromboplastin reagents used 

were Neoplastin R
®

, Neoplastin CI Plus
®

 (Diagnostica Stago, Asnieres, France), Innovin
®

 

(Siemens, Marburg, Germany) and Recombiplastin
®

 (Instrumentation Laboratory, Lexington, 

KY, USA). Neoplastin CI Plus
®

 is derived from rabbit brain. Neoplastin R
®

,
 
Recombiplastin

®
 

and Innovin
®

 are recombinant human thromboplastin. Clotting time was measured  on STA-

R
®

 (Diagnostica Stago) for Neoplastin R
®

 and Neoplastin CI Plus
®

; on  BCS
®

 (Siemens 

Healthcare Diagnostics, Deerfield, IL, USA) for Innovin
®

; and on ACL-TOP
®

 

(Instrumentation laboratory) for Recombiplastin
®

.  
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Dilute Prothrombin Time (dPT)  

Thromboplastin reagents were diluted with CaCl2 25 mM to obtain an initial clotting time of 

approximately 30 seconds (dilutions [one part of reagent/x parts of CaCl2 solution]: Innovin
®

 

1/100; Neoplastin CI Plus
®

 1/128; Neoplastin R
®

 1/256; Recombiplastin
®

 1/64). Clotting time 

was measured on KC-10
®

.  

A volume of 100 µl  of diluted thromboplastin was mixed with 100 µl of NPP mixed with 

different concentrations of dabigatran (2, 3).  

 

Prothrombinase-induced clotting time (PiCT)
 
 

Fifty µL of NPP was mixed with 50 µl of PiCT activator reagent (Diagnostica Stago) and 

incubated for 180 seconds. Clotting time was measured, after recalcification of the mixture by 

the addition of 50 µl of CaCl2 25 mM, on STA-R
®

. 

 

Activated Clotting Time (ACT)  

ACT was measured in 200 µl of spiked whole blood pre-incubated during 180 seconds at 

37°C and activated by addition of 50 µl of kaolin 12% and CaCl2 50 mM + azide 0.05%. 

Clotting time was measured on KC-10
®

. 

 

Fibrinogen assay (Clauss method)  

One hundred µl of NPP diluted 1/20 in Owren-Koller was mixed with 50 µl of STA
®
 

Fibrinogen-5 (Diagnostica Stago) containing calcic thrombin at approximately 80 NIH U/ml. 

Measurements were recorded on STA-R
®

. 
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Antithrombin chromogenic assay  

One hundred µl of NPP containing different concentrations of dabigatran were diluted 1/20 in 

Owren-Koller
®

 and were then placed in presence of 100 µl of STA
®

-Stachrom
® 

ATIII 

(Diagnostica Stago). After 1 minute of incubation, 100 µl of AT substrate containing the 

chromogenic substrate were added to start the reaction. The residual quantity of thrombin 

cleaves the chromogenic substrate which release pNA. Measures were performed on a STA-

R
®

 and results were expressed in percent.  

 

Reptilase Time  

One hundred µl of 0 ng/ml, 235 ng/ml and 470 ng/ml spiked NPP diluted two fold in Owren-

Koller
®

 were incubated 240 seconds at 37°C. Then, addition of 100 µl of STA
®

-Reptilase 

(Diagnostica Stago) starts the measurement on STA-R
®

. 
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Supplementary Tables: 

Table 4: Sensitivity data represented by the 2 x CT of the different methods and 

reagents †, ‡. (ECA = Ecarin Chromogenic Assay; HTI = Hemoclot Thrombin Inhibitor; 

ECT = Ecarin Clotting time; PiCT = Prothrombinase-induced Clotting time; dPT = dilute 

Prothrombin time; TGA = Thrombin generation Assay; aPTT = activated Partial 

Thromboplastin Time; PT = Prothrombin Time). 

Testing methods Reagent Results : 2 x CT (ng/mL)  

ECA ECA reagent 1, 2, 3 4.2 

HTI Hemoclot kit 8 

ECT ECT 15IU/ml 15 

ECT ECT 5IU/ml 21 

PiCT PiCT reagent 33 

dPT Neoplastin R diluted 1/256 35 

dPT Neoplastin CI + diluted 1/128 62 

dPT Innovin diluted 1/100 65 

TGA PPP Reagent  66 

TGA PPP Reagent LOW 70 

TGA MP Reagent  80 

aPTT Actin FS 83 

dPT Recombiplastin diluted 1/64 93 

aPTT Cephascreen 107 

aPTT Synthasil  110 

aPTT PTT-A 112 

aPTT CKPrest 120 

PT Innovin  175 

PT Neoplastin CI+  230 

PT Neoplastin R  235 

PT Recombiplastin 248 

 
ACT Kaolin 12%, CaCl2 50mM and azide 0.05% 361 

† 2 x CT represents the concentration needed to double the clotting time. 

‡ Other parameters are included such 2 x OD/min for ECA and 2 x lag time for TGA. 
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Table 5: Reproducibility data of the different reagents used†. 

Reagents Reproducibility (%) Min. Value (%) Max. Value (%) 

PTT-A (STA-R
®
) 0.4 0.1 0.8 

Cephascreen (STA-R
®
) 0.4 0.1 1.3 

CKPrest (STA-R
®
) 0.5 0.2 1.1 

Neoplastin R (STA-R
®
) 0.6 0.4 1 

Neoplastin CI + (STA-R
®
) 0.7 0.3 1.2 

ECT 1,67IU/ml (STA-R
®
) 0.7 0 2.2 

Recombiplastin (ACLTOP
®
) 0.8 0 1.7 

ECT 5IU/ml (STA-R
®
) 0.9 0.4 0.8 

HTI (STA-R
®
) 1 0.3 2 

Innovin (BCS
®
) 1.2 0 1.3 

Recombiplastin 1/64 (KC 10
®
) 1.2 0.3 4.9 

Synthasil (ACLTOP
®
) 1.7 0.2 3.8 

Neoplastin CI + 1/128 (KC 10
®
) 2.6 0.6 7.8 

Neoplastin R 1/256 (KC 10
®
) 3.2 0.6 7.9 

PiCT (STA-R
®
) 3.7 0.2 10.1 

ACT (KC 10
®
) 3.9 1.4 8.5 

TGA (Thrombinoscope
®
) 6 0  16 

ECA (STA-R
®
) 6.8 0 22 

Innovin 1/100 (KC 10
®
) 7.6 0.2 31.2 

Actin FS (BCS
®
) 8.5 4.6 12.1 

† Reproducibility was expressed as the coefficient of variation [CV (standard 

deviation/mean*100)] of the triplicate for each concentration and each test. 
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Supplementary Figures: 

Figure 6: Influence of dabigatran on prothrombin time (PT). PT showed a concentration-

dependent prolongation of clotting time. Innovin
®

 was characterised by the best sensitivity 

with a 2 x CT of 175 ng/ml. The box in blue and red represents the therapeutic range in the 

orthopaedic indication and in AF patients, respectively. Cut-off at Ctrough of 67 ng/ml and 200 

ng/ml are defined for the orthopaedic indication (220 mg qd) and for the twice daily dosing in 

AF patients (150mg bid), respectively (4).  
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Figure 7: Influence of dabigatran on dilute prothrombin time (dPT). dPT showed a 

concentration-dependent prolongation of clotting time with a loss of sensitivity for higher 

concentrations in dabigatran. Neoplastin R
®

 had the best sensitivity with a 2 x CT of 35 ng/ml. 

The box in blue and red represents the therapeutic range in the orthopaedic indication and in 

AF patients, respectively. Cut-off at Ctrough of 67 ng/ml and 200 ng/ml are defined for the 

orthopaedic indication (220 mg qd) and for the twice daily dosing in AF patients (150 mg bid), 

respectively (4).  
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Figure 8: Influence of dabigatran on prothrombinase-induced clotting Time (PiCT). 

PiCT showed a concentration dependent prolongation of clotting time until a plateau at 360 

ng/ml. The box in blue and red represents the therapeutic range in the orthopaedic indication 

and in AF patients, respectively. Cut-off at Ctrough of 67 ng/ml and 200 ng/ml are defined for 

the orthopaedic indication (220 mg qd) and for the twice daily dosing in AF patients (150 mg 

bid), respectively (4). 

 

 

 



 9 

Figure 9: Influence of dabigatran on ecarin chromogenic assay (ECA). ECA showed a 

concentration-dependent decrease of OD/min. The relation is linear for concentration until 50 

ng/ml in dabigatran in the initial sample. For higher concentration the sensitivity decreases 

showing a plateau since 200 ng/ml. This methodology is too sensitive and an adaptation of the 

protocol is necessary. Cut-off at Ctrough of 67 ng/ml and 200 ng/ml are defined for the 

orthopaedic indication (220 mg qd) and for the twice daily dosing in AF patients (150 mg bid), 

respectively (4). 
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Figure 10: Influence of dabigatran on antithrombin rate. Dabigatran induced a 

concentration-dependant influence of the rate of functional antithrombin. The box in blue and 

red represents the therapeutic range in the orthopaedic indication and in AF patients, 

respectively. 
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