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Appendix 1: The TRACES trial study design including TRACES NH non hemorrhagic postpartum reference ancillary sub-study for simultaneous generation of thrombin and plasmin assay [9].
Legend: TRACES is a double-blind, placebo-controlled, randomized dose-ranging trial comparing the effect of a low dose (0.5g) or a standard dose (1g) of tranexamic acid versus placebo on additional blood loss and fibrinolysis inhibition in a population of women with a hemorrhagic caesarean section. The objective of the TRACES non-PPH ancillary study is to provide postpartum references values for fibrinolysis variables in a population of women with a non-hemorrhagic caesarean section.

The TRACES trial is a double-blind, randomized, controlled dose-ranging trial comparing the effect of a low dose (0.5g) or a standard dose (1g) of tranexamic acid versus placebo on additional blood loss and fibrinolysis inhibition in a population of women undergoing Postpartum Hemorrhage (PPH) after a cesarean section. The TRACES non-PPH ancillary study was designed to yield references values for fibrinolysis variables in a non-PPH population.

Appendix 2

Simultaneous generation of thrombin and plasmin assay in a single well: additional technical details.
The SGTPA (adapted from Van Geffen et al.’s NHA) and assays for Thrombin-Antithrombin (TAT) complexes (Enzygnost® TAT micro, Siemens Healthiness’, Marburg, Germany) and PAP complexes (Technozym® PAP complex ELISA kit, Technoclone, Vienna, Austria) were performed at the central laboratory in Lille. TG and PG were measured in a fluorimeter (Fluoroskan Ascent®, Thermo-Labsystems, Helsinki, Finland) using black polystyrene 96-well microtiter plates (Thermo-Labsystems). We used 50mM Tris-Buffered Saline (TBS) prepared from saline (Euromedex), Trizma Base® and Trizma hydrochloride® (Sigma, Germany). The TBS was then filtered through a 0.8μm Millex filter; calcium chloride 200mM (VWR Prolabo®), filtered as well. We also used recombinant activated tissue factor (TF, Innovin®, Siemens Healthineers); cephalin (CK®-Prest®, Diagnostica Stago, Asnières-sur-seine, France); tissue plasminogen activator (t-PA, Alteplase®, Boehringer Ingelheim, Ingelheim am Rhein, Germany), pure human thrombin and human plasmin (Enzyme Research Laboratories, distributed by Kordia, Leiden, the Netherlands) as calibrators, the thrombin-specific substrate Bz-β-Ala-Gly-Arg-7-amino-4-methylcoumarin, and plasmin specific substrate bis-(CBZ-L-phenylalanyl-L-arginine amide)-rhodamine (both from Chiralix, Nijmegen, the Netherlands).

Tests were performed in half 96-well microtiter plates, and each sample was tested in three consecutive wells. Firstly, 80μL of platelet-free plasma sample were added to each well. Secondly, 110μL of crude cephalin were mixed with 110μL of TF (1:50 dilution, giving a final concentration of 0.28pM). Lastly, 4μL of this activator mixture were placed in each well. The substrate reagent was prepared by mixing 205μL of thrombin substrate (final concentration: 833μM) with 102.5μL of plasmin substrate (final concentration: 33μM). 6μL of the substrate mixture were added in each well. 10μL of TBS were added to give a final volume of 100μL. This mixture was narrowly mixed and preheated to 37°C in the thermostated fluorometer. In the meantime, the starting reagent was prepared; it contained 4μL of t-PA diluted in 996μL of TBS (final concentration: 193IU/mL) and 1000μL of CaCl2 (final concentration: 16.7mM). After the addition of 20μL of starting reagent and immediate shaking, the reaction started. The fluorescence was measured every 30 seconds for 70 minutes. The thrombin- and plasmin-specific substrates had excitation wavelengths at around 355 and 485nm, respectively, and fluorescence emission was measured at 460 and 520 nm, respectively. The cumulative fluorescent signals were measured using Ascent software. The Fluoroskan®’s fluorescence intensity results were transferred into Excel (Microsoft Corp., Redmond, WA) - the software used to calculate all the study variables. The weighted average of each fluorescence value was calculated from the raw fluorescence results, which reduced the impact of noise amplification. In order to determine the peak TG and PG rates (Figure S1), the first derivative (Y'i) for a given point i was calculated as follows: Y'i = (Yi+1 - Yi-1)/(Xi+1 - Xi-1), where X = time and Y = fluorescence intensity. The first-derivative values were then converted into thrombin and plasmin concentrations, using a linear calibration curve. The two final curves represented the concentrations of thrombin and plasmin generated over time.

Additional technical details are required in order to understand the nature of the plasmin derivative curve needs. 1) The initial negative wave is due to amplification of a negative difference. At the start of the reaction, the fluorescence intensity was low (about 0.5), and so the difference in fluorescence between two points could be very small. When the first derivative was calculated, a negative result was sometimes observed (0.49 minus 0.50, for example). Using the calibration curve, the derivative’s value was transformed into a plasmin concentration. The plasmin concentration could then be plotted against time, which amplified the negative difference. 2) On the PG curve, two similar transitions (from a convex shape to a linear shape) were identified at 13 and 22 min (Figure 1 and Figure S1). These two features were seen in all individual assays. The second transition was arbitrarily selected for analysis because its time of occurrence appeared to more relevant (i.e. during the fall in the TG level). 3) The variations in the PG curve were tested and rejected as follows. In our assay, the plasmin fluorescence intensity was low - lower than in Van Geffen et al.’s study [11]. We used a different filter and a different active mixture (nonpurified cephalin). The plasmin peak and the fluorescence intensity were also lower than in Van Geffen et al.’s study. Nevertheless, we tested (i) the influence of various concentrations of tPA on the PG curve, and (ii) the in vitro dose-dependent inhibition of TA on PG. 4) The fibrin lysis time is the difference between the peak plasmin time and the plasmin lag time (the start of the PG acceleration phase). The plasmin lag time was calculated in the same way as the thrombin lag time. Using the values of the first derivative, the second derivative was calculated with the following equation: Y''i = (Y'i+1 - Y'i-1)/(Xi+1 - Xi-1). The point at which the second derivative was greatest was identified (Excel). Using the point’s values (abscissa, ordinate, and slope), the equation for its tangent was determined as y = ax+b (with a: slope and b: the intercept). The point at which the tangent intersected the time axis was defined as the thrombin lag time. The plasmin peak was defined as the PG value at the point at which the curve shifts from a convex shape to a straight line, and corresponds to the lysis of the clot by plasmin described by Van Geffen et al. [11]. The fibrin lysis time (in min) was defined as the time interval between the plasmin peak time and the start of the acceleration in PG (lag time). 5) The time-interval between the plasmin and thrombin times was selected as a potential indicator of thrombin-plasmin interaction, which might explain bleeding events related to impairments in fibrinolysis [1,2]. Thrombin is expected to slow PG via the activation of thrombin-activatable fibrinolysis inhibitor (TAFI). Activated TAFI masks the lysine sites exposed on native fibrin and fibrin monomers [1,2]. The SGTPA is known to be influenced by TAFI, which is a potential advantage [11]. The time interval between the TG and PG peaks might reflect the strength of this interaction and so was selected as a marker of the inhibition of PG by TG via TAFI.
Appendix 3: Changes over time in SGTPA variables.
	SGTPA/Time /:n samples/comparisons
	T0 n=36
	T30 n=34
	T60 n=35
	T120 n=36
	T360 n=30
	aOverall change vs. T0
	bChange between T0 and each time point
	cChange between time points

	Thrombin lag time (min)
	6.8 [6.0; 7.8]
	6.1 [5.0; 7.1]
	6.2 [4.6; 7.0]
	6.4 [4.5; 7.1]
	5.8 [4.1; 7.1]
	p<0.0001
	T0 >all times p<0.0001
	No change

	
	1.8 | 9.9
	1.2 | 9.9
	1.3 | 8.9
	1.9 | 9.2
	1.4 | 7.9
	
	
	

	
	24.4
	26.3
	29.6
	29.5
	30
	
	
	

	Thrombin peak (nM)
	2160 [1963; 2354]
	2217 [1919; 2349]
	2165 [1951; 2331]
	2256 [1995; 2399]
	2328 [2151; 2443]
	p<0.0015
	T0 <T360
p=0.002
	No change

	
	1268 | 2686
	1371 | 2626
	1600 | 2737
	1703 | 2679
	1657 | 2724
	
	
	

	
	16.8
	15.5
	13.9
	11.7
	11.5
	
	
	

	Thrombin peak time (min)
	13.2 [12.1; 14.5]
	12.3 [10.9; 13.2]
	12.3 [11.0; 13.4]
	12.4 [10.1; 13.4]
	12.0 [9.7; 13.4]
	p<0.0001
	T0 >all times p<0.0001
	No change

	
	8.2 | 16.9
	7.1 | 16.8
	7.3 | 15.3
	8.0 | 15.7
	7.5 | 14.5
	
	
	

	
	14.5
	15.7
	15.7
	16
	16.9
	
	
	

	Thrombin AUC (nM/min)
	41037 [36850; 43537]
	41635 [37952; 44888]
	41479 [36811; 45499]
	41621 [38728; 43854]
	42218 [39151; 45178]
	NS

p=0.55
	No change
	No change

	
	25447 | 51631
	27239 | 48846
	31413 | 49108
	31548 | 51763
	32899 | 52486
	
	
	

	
	13.2
	11.7
	12.4
	10.7
	11.1
	
	
	

	Plasmin peak (nM)
	5.9 [3.9; 7.2]
	5.8 [4.9; 7.0]
	5.4 [4.0; 6.4]
	5.5 [4.0; 6.9]
	5.8 [4.7; 7.4]
	p=0.012
	T0 <T360

p=0.04
	No change

	
	2.2 | 8.7
	2.7 | 9.1
	2.4 | 9.5
	2.4 | 9.5
	3.9 | 10.6
	
	
	

	
	33.7
	30
	33.2
	32.5
	28.3
	
	
	

	Plasmin AUC (nM/min)
	1766 [1351; 2464]
	1941 [1299; 2595]
	2114 [1309; 2587]
	2104 [1437; 2613]
	2305 [1738; 3215]
	p<0.0001
	T0 >T360

p<0.0001
	T120 >T360

p=0.0012

	
	463.6 | 3371
	721.2 | 3455
	732.0 | 3619
	935.6 | 3523
	1029 | 4586
	
	
	

	
	42
	37.7
	39.4
	35.6
	37.1
	
	
	

	Plasmin peak time (min)
	21.4 [19.1; 23.8]
	19.1 [18.1; 21.7]
	18.5 [16.8; 20.1]
	19.5 [17.7; 21.8]
	20.2 [18.7; 21.8]
	p<0.0001 
	 T0 > all times
p<0.0001
	T30 >T60
p=0.045

	
	16.6 | 44.3
	13.9 | 35.0
	14.3 | 27.3
	13.4 | 29.9
	16.0 | 31.7
	
	
	

	
	27.5
	23.3
	17.4
	19.3
	18.6
	
	
	

	Fibrin lysis time (min)
	9.1 [7.2; 11.5]
	8.8 [8.0; 10.4]
	9.6 [8.5; 12.1]
	9.5 [7.4; 10.4]
	9.3 (7.9; 11.1]
	NS

p=0.11
	No change
	No change

	
	5.0 | 15.5
	5.2 | 14.1
	6.8 | 15.1
	5.7 | 13.1
	5.9 | 14.9
	
	
	

	
	27.6
	21.5
	21.4
	23.3
	26.5
	
	
	

	Difference between thrombin and plasmin peak times (min)
	8.1 (6.3; 10.2]
	7.2 (5.9; 9.0]
	6.9 (4.9; 8.6]
	7.0 (5.5; 9.7]
	8.6 (7.4; 9.9]
	p<0.0001
	T0 >all times
	No change

	
	3.7 | 32.1
	1.9 | 22.7
	0.5 | 16.8
	3.3 | 18.3
	4.9 | 19.7
	
	
	

	
	63.9
	54.5
	44.8
	45.8
	35.9
	
	
	


Data are expressed as the median [IQR] (range) coefficient of variation. aOverall p-value in a linear mixed model for the time parameter as fixed effect. bP-values obtained after post-hoc analysis vs. T0, after Bonferroni correction. cP-values obtained after post-hoc analysis of consecutive time points, after Bonferroni correction. *non-normally distributed SGTPA parameters are expressed as the median [IQR], and p-values were obtained after rank transformation.
