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Summary

Embolization of amniotic fluid (AF) into the blood circulation leads to disseminated intravascular
coagulation (DIC). Procoagulant phosphatidylserine (PS)- and tissue factor (TF) exposing
extracellular vesicles (EVs) might play an important role in AF embolism induced DIC. It was the
aim of the present study to perform analyses of the procoagulant properties of AF with a panel of
functional coagulation assays and flow cytometry. We applied a prothrombinase assay (that
quantifies PS exposure on EVs), an EV-associated TF activity assay, a fibrin generation assay, a
thrombin generation assay, a whole blood clotting model and flow cytometry in AF and control
plasma. We found that PS exposure on EVs was 21-fold increased in AF compared to plasma.
Also EV-associated TF activity was highly increased in AF compared to plasma. AF derived EVs
activated the blood coagulation cascade via PS and TF in the fibrin- and thrombin generation
assay. In a whole blood clotting model AF derived EVs significantly shortened the clotting time
from 734 + 139 seconds in the presence- to 232 + 139 seconds in the absence of an anti-TF
antibody. The contact activation pathway via factor FXI1 was not affected. Applying flow
cytometry, a sub-population of PS* and TF" EVs was identified in AF but not in control plasma. In
conclusion, we investigated the effect of AF on blood coagulation and found that PS* and TF*
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EVs determine its procoagulant potential. Taken together our data further delineate the
pathomechanisms underlying AF induced coagulopathy.

Introduction

Amniotic fluid (AF) embolism syndrome is a life threatening condition that may occur
during pregnancy or shortly after delivery. It is characterised by the triad of disseminated
intravascular coagulation (DIC), hypoxia and hypotension. The estimated incidence of AF
embolism is low (1 to 12 cases per 100,000 deliveries) but reported case fatality rates are
ranging from 20% to 61% [1, 2].

A central role in the pathogenesis of AF embolism-associated DIC was suggested for AF-
derived procoagulant extracellular vesicles (EVs), which were also referred to as
microparticles or microvesicles [3-5]. Such procoagulant EVs have a phosphatidylserine
(PS)-rich surface that binds coagulation factors and facilitates the formation of tenase- and
prothrombinase complexes, which induce thrombin- and fibrin generation [6, 7]. Also a
highly procoagulant EV sub-population was detected in AF that expresses tissue factor (TF)
in addition to PS on the surface [3]. Tissue factor is a membrane-associated glycoprotein
which functions as the initiator of the blood coagulation cascade by forming a complex with
activated blood coagulation factor VII (FVI1Ia) [8]. Such TF* EVs are not detectable in the
blood of healthy individuals [9] but elevated levels are found in patients with prothrombotic
conditions like advanced malignancy and sepsis [10-14].

It remains to be investigated how the blood coagulation cascade gets activated upon contact
with AF. Also whether EVs and particularly the highly procoagulant sub-population of TF*
EVs play an important role in AF embolism-associated DIC has not been elucidated yet. A
better knowledge of the procoagulant properties of AF is a prerequisite for the development
of improved diagnostic- and treatment modalities. Therefore, it was the aim of the present
study to perform analyses of the procoagulant properties of AF with a panel of quantitative-
and functional coagulation assays.

Material and methods

Collection of amniotic fluid

Human AF was collected at the University of Heidelberg for routine amniocentesis in
healthy women = 38 years of age with normal pregnancies between the 151 and 18t week
of gestation (/7=10) for detection of fetal chromosomal disorders. Samples were stored at
-80°C after removal of cells by centrifugation at 250 g for 5 minutes until measurements
were performed in series. Detailed clinical data was not collected due to a restricted approval
of the ethics committee of the University of Heidelberg.

Collection of blood

Blood was collected from healthy individuals and cancer patients with overt DIC for the
comparison of the procoagulant properties of AF to plasma. Healthy individuals (7 females)
were free of acute or chronic disease and were not taking any medication. Cancer patients
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(10 females) had overt DIC according to the score of the International Society on
Thrombosis and Haemostasis [15]. Clinical characteristics of healthy individuals and DIC
patients are given in Supplementary Table 1. The collection of blood samples and
documentation of clinical characteristics were approved by the Ethics Committee of the
Medical University of Vienna. Blood was drawn from the antecubital vein with a 21- gauge
butterfly needle without tourniquet. Samples from cancer patients (n=10) and healthy
individuals (n=7) were collected into 3,2% sodium citrate, immediately centrifuged at 3000g
for 10 minutes. Platelet poor plasma aliquots from cancer patients and healthy controls were
stored at -80°C until measurements were performed in series.

Preparation of amniotic fluid and plasma

AF- and plasma samples were thawed in a water bath at 37 °C for 5 minutes immediately
before measurements were performed. In some thrombin generation- and fibrin generation
experiments AF was used that was filtered through a membrane with 0.1 pm pore size
(Merck Millipore Ltd., Tullagreen, Carrigtwohill, Co. Cork, IRL.) for depletion of larger
EVs as described previously [16].

Flow cytometry

For immunolabeling, AF and platelet poor plasma were thawed in a water bath at 37°C and
were immediately processed as described elsewhere [17, 18]. First, 20 pl sample was diluted
in 40 ul PBS and stained with 2ul FITC-labeled anti- TF (clone TF9-10H10, LShio, Seattle,
WA, USA) for 2 hours in the dark at room temperature (RT). In a second step, 2,5 pl Cy5-
labeled annexin V (Biovision, Milpitas, CA, USA) was added to the sample and diluted with
calcium binding buffer, resulting in a total volume of 500 pl, and incubated for 1 hour in the
dark at RT. Two ATU/ml recombinant Hirudin (Sigma Aldrich, St. Louis, MO, USA) was
added to the calcium binding buffer to prevent clot formation. Diluted binding buffer was
sterile filtered through a 0.2 um mesh to reduce background noise. Prior to staining, the
antibody mixture was centrifuged at 20.000 x g for 30 minutes to remove fluorescent
particles as described elsewhere [18]. TF* EV events were defined as double positive for
annexin V and TF.

Flow cytometry was performed using a CytoFLEX S flow cytometer (Beckman Coulter,
Krefeld, GER). The fluorescence signal from Cy5 (Agy. = 635 nm; A4, =660 £ 10 nm) was
used to trigger detection of AnnV-Cy5* EVs. For calibration of the violet side scatter (405
nm), fluorescent silica beads (1000 nm) were additionally used to define a EV gate based on
the scatter properties. Enumeration of EV's was performed using volumetric measurement of
the CytoFLEX (events/ul).

Extracellular vesicle-associated prothrombinase activity in amniotic fluid

Levels of PS exposure on EVs were measured using a commercially available
prothrombinase assay (Zymuphen MP-activity kit, Hyphen BioMed, Andresy, France). In
this functional assay EVs were captured by annexin V. Phosphatidylserine exposure on EVs
was detected through its ability to promote the conversion from prothrombin to thrombin by
factor Xa in the presence of FVa and CaCl,. Substrates were present in excess to ensure that
PS exposure on EVs was the rate limiting parameter of the reaction. A chromogenic
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substrate for thrombin was used and the absorbance changes were converted into levels of
PS exposure on EVs (expressed as PS equivalent) by reference to a standard curve
constructed by using phospholipids of defined composition. Each measurement was
performed in duplicates.

Extracellular vesicle-associated tissue factor activity in amniotic fluid

The measurement of EV-associated TF activity was performed as previously described [19].
Briefly, after preparation, EVs were incubated with either an antibody for human TF (hTF1,
500ug/ml, 1ul; BD Biosciences, San Jose, CA, USA) or a control antibody (mouse 1gG: 4
ug/ml; 1 ul; Sigma-Aldrich, St. Louis, 150 USA) and then 50 ul aliquots were added to
duplicate wells of a 96-well plate. In the next step, 50 pl of HBSA containing 10 nM factor
Vlla (FVl1la), 300 nM factor X (FX) and 10 mM CaCl, were added to each sample and the
mixture incubated for 2 h at 37 °C. FXa generation was stopped by the addition of 25 pl of
EDTA buffer and 25 pl of the chromogenic substrate Pefachrome FXa 8595 (4 mM;
Pentapharm, Basel, Switzerland) were added and incubated at 37 °C for 15 min. Finally,
absorbance at 405 nm was measured using a Multiscan Spectrum microplate reader (Thermo
Scientific Inc., Bremen, Germany). EV-associated TF activity was calculated by reference to
a standard curve that was generated using relipidated recombinant human TF. The TF-
dependent FXa generation (pg/ml), which represents the EV-associated TF activity, was
determined by subtracting the amount of FXa generated in the presence of hTF1 from the
amount of FXa generated in the presence of the control antibody. Each measurement was
performed in duplicates.

Amniotic fluid induced thrombin generation

Thrombin generation was measured after addition of AF (10 pl), either unfiltered or filtered
(0.1 um membrane), to vesicle-depleted normal pooled plasma (NPP; 1 hour at 150 000g; 40
ul). Thrombin generation was initiated by addition of CaCl, (15 mM, 50 ul) and monitored
with the fluorigenic substrate Z-Gly-Gly-Arf AMC (Bachem, Bubendorf, Switzerland) with
a FLx800 microlate reader (BioTek, Winooski, USA). Each measurement was performed in
duplicates after pre-incubation of AF for 15 minutes at 37 °C with either a control antibody
(mouse 1gG, 1 pL), or an anti-TF antibody (hTF1, 1pl), or an anti-factor XII antibody (1
pg/ml, 1 ul, Sanguine, Amsterdam, The Netherlands), or annexin V (25 ug/ml, 1 ul, Sigma
Aldrich, St. Louis, MO, USA).

Amniotic fluid induced fibrin generation

Fibrin generation was measured after addition of AF (10 pl), either unfiltered or filtered (0.1
um membrane), to vesicle-depleted NPP (60 ul). Fibrin clot generation was initiated by
addition of CaCl, (20 mM, 20 pl). The lag phase of the turbidity curve, reflecting the time
until the onset of clot formation, was recorded with a Multiscan Spectrum microplate reader
(Thermo Scientific Inc., Bremen, Germany) at a wavelength of 405 nm. Each measurement
was performed in duplicates after pre-incubation of AF for 15 minutes at 37 °C with either a
control antibody (mouse 19G, 4 pg/mL; 1 pL) or an anti-TF antibody (hTF1, 1pl), or an anti-
factor XI1I (1 plI), or annexin V (1 pl).
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Amniotic fluid induced whole blood clotting

Rotation thromboelastometry (ROTEM®, Pentapharm, Munich, Germany) was used to
investigate the effect of AF and AF derived EVs on clot formation of whole blood.
Thrombolastometry with the ROTEM® Coagulation Analyzer was described in detail
previously [20]. Briefly, whole blood samples from 3 young and healthy female donors were
collected into 3.8% sodium citrate tubes. Thromboelastometry measurements were
performed within 1 hour after blood storage at room temperature. AF fluid or AF derived
EVs, which were pelleted from cell free AF by high speed centrifugation (18.000 g for 20
minutes) and re-suspended in buffer were incubated for 15 minutes with either a control 1gG
antibody or the HTF1 antibody or a FXII antibody. Just before running the assay, AF or AF
derived EVs (10 pl), were added to whole blood (400 pl). In the next step, blood clotting was
initiated by addition of 20 ul of CaCl, (0.2 M).

Statistics

Continuous variables were described by the mean values + standard deviation (SD).
Categorical variables were described by the absolute numbers and percentages. Data were
analyzed by 2-tailed Student ztest. The correlation between continuous variables was
assessed by Pearson’s rank correlation coefficient. Two-sided p-values smaller than 0.05
were considered as indicating statistical significance. Statistical analyses were performed
with SPSS Version 17.0.2.

Results

Flow cytometry

Applying flow cytometry significantly higher PS* EV levels were detected in AF samples
compared to plasma of health controls (291693 + 103217 vs. 1909 + 578 events/pl;
p<0.001). Furthermore, we found that a high proportion of detected PS* EVs in AF also
exposed TF (21706 + 9373 events/ul). We did not detect TF* EVs in plasma (Figure 1A-1C).

Extracellular vesicle-associated prothrombinase activity is highly elevated in amniotic fluid

Mean EV-associated prothrombinase activity was 33.3 + 19.4 (nanomolar
phosphatidylserine equivalent [nM PS]) in AF and 1.6 + 0.4 nM PS (p<0.001) in plasma
from healthy controls (Figure 2A).

Extracellular vesicle-associated tissue factor activity is highly elevated in amniotic fluid

Mean EV-associated TF activity was 69.11 + 9.85 pg/mL in AF. In the plasma of healthy
individuals EV-associated TF activity was 0.04 + 0.10 pg/ml, which was clearly below the
lower detection limit of the applied assay (about 0.5 pg/mL; p<0.001) [21]. To have a better
estimate of the extend of elevation of EV-associated TF activity in AF, measurements were
also performed in the plasma of 10 cancer patients with overt DIC, in whom highly elevated
EV-associated TF activity was previously described [22—-24]. Compared to DIC patients,
who had a mean EV-associated TF activity of 7.35 £ 2.58 pg/ml, EV-associated TF activity
in AF was 9.4-fold increased (p<0.001; Figure 2B).
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Amniotic fluid induced thrombin generation depends on tissue factor- and
phosphatidylserine exposing extracellular vesicles

When vesicle-depleted NPP was just recalcified no thrombin generation (TG) was detected.
Addition of unfiltered AF to vesicle-depleted NPP induced a peak TG of 120 + 28 nM after
a lag phase of 507 + 75 s. When AF was pre-incubated with an anti-TF antibody and added
to recalcified NPP peak TG was reduced to 80 £ 27 nM (p<0.001) and the lag phase was
prolonged to 783 + 158 s, p<0.001). Filtering AF through a 0.1um membrane for depletion
of larger EVs reduced peak thrombin generation to 60 + 18 nM and prolonged the lag phase
to 852 + 115 s (p<0.001). Addition of anti-TF antibody to filtered AF further reduced
thrombin generation to 42 + 13 nM and prolonged the lag phase to 1143 + 157 s (p<0.001).
When AF was pre-incubated with annexin V (which blocked PS on the surface of EVSs) no
TG occurred, proving the dependence of TG on PS. Pre-incubation of AF with an anti-FXII
antibody had no effect on peak TG (p=0.631) and TG lag phase (p=0.410). Mean peak TG
values = SD are illustrated in Figure 3A and representative thrombin generation curves are
given in Figure 3C.

Amniotic fluid induced fibrin generation depends on tissue factor- and phosphatidylserine
exposing extracellular vesicles

Vesicle-depleted NPP did not clot when it was just recalcified for the measurement time of
4000 s. Addition of AF to vesicle-depleted NPP induced clotting after 305 + 42 s. Clotting
was significantly prolonged by addition of AF that was pre-incubated with an anti-TF
antibody to 407 £ 99 s (p=0.001). Clotting was prolonged to 464 + 60 s when AF was
filtered through a 0.1 um membrane for depletion of larger EVs (p<0.001). Clotting was
further prolonged to 650 + 114 s when AF was pre-incubated with an anti-TF antibody and
filtered through a 0.1 pm membrane (p<0.001). Clot formation was abolished when AF was
pre-incubated with annexin V. Pre-incubation of AF with an anti-FXII antibody had no
effect on the plasma clotting time (p=0.410). After plasma was fully clotted no signs of
fibrinolysis were found by semiquantitative interpretation of fibrin generation curves. Mean
clotting time values + SD are illustrated in Figure 3B.

The procoagulant activity of amniotic fluid depends on TF-exposing extracellular vesicles
in a whole blood clotting model

To investigate whether AF-derived EVs are the true source of coagulation activation
following AF embolism, we used a whole blood clotting model (ROTEM
thromboelastometry). Whole blood (n=3 healthy female donors) that was just recalcified
clotted after 656 + 35 s. Addition of pooled AF dramatically shortened the clotting time of
blood to 182 + 44 s (p<0.001; Figure 4A shows representative curves). Next EVs from AF
were pelleted by high-speed centrifugation, washed, re-suspended in buffer, and pooled.
Addition of these pooled AF-derived EVs shortened the whole blood clotting time to 232
+ 29 s (p<0.001). Pre-incubation of AF-derived EVs with an anti-TF antibody resulted in a
strong prolongation of the clotting time of blood to 734 + 139 s (p<0.001). Finally, we
compared the procoagulant activity of AF and AF-derived EVs with that of a snake venom
from Bothrops atrox, referred to as reptilase, which activates the final steps of the
coagulation cascade by directly converting fibrinogen into fibrin. AF had a stronger effect on
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the blood clotting time than reptilase, which was added in excess (0.2 BU: p=0.032; and 0.4
BU: p<0.001; Figure 4B). After whole blood was fully clotted no signs of fibrinolysis were
found by semiquantitative interpretation of rotational thromboelastometry curves.

Correlations between assays

Pearson correlation coefficients between selected parameters of the EV-associated
prothrombinase activity assay, EV-associated TF activity assay, thrombin generation assay,
fibrin generation assay and flow cytometry are given in Table 1. The strongest correlations
were found between the thrombin generation assay lag phase and fibrin generation lag phase
(r=0.875), and peak thrombin generation and EV-associated prothrombinase activity
(r=0.804).

Discussion

In the present study we applied a panel of assays (including an EV-associated
prothrombinase assay, an EV-associated tissue factor activity assay, a thrombin generation
assay, a fibrin generation assay, a whole blood clotting model and flow cytometry) to
quantify the procoagulant properties of AF. Using different antibodies and annexin V in the
presence and absence of a membrane filter in different assays we found that AF derived EVs
activated the blood coagulation cascade in a PS, TF, and size-dependent manner. Applying
flow cytometry we could identify a sub-population of PS and TF exposing EVs that was
absent from the circulation of healthy controls.

The use of recombinant FVIla has been advocated for the treatment of patients with AF
embolism-associated DIC [2, 25, 26]. Applying the EV-associated TF activity assay, we
found that co-incubation of AF derived EVs with recombinant FV1la leads to exceedingly
high FXa generation. Therefore, our data indicates that therapeutic administration of
recombinant FVIla could expose patients with AF embolism-associated DIC to an
unacceptable high risk of developing venous- or arterial thromboembolism. Consistently,
Leigthon and colleagues found in a pooled analysis that the majority of patients with AF
embolism associated DIC who received FVIla died or suffered permanent damage (14/16
patients) due to complications like multiple organ failure, pulmonary hypertension, stroke
and renal failure that were most probably caused by organ thrombosis [27]. In contrast,
fewer patients died or had permanent disabilities, when they did not receive FVlla.

Applying a fibrin generation assay and whole blood thromboelastometry we found no in
vitro evidence for an effect of AF on fibrinolysis. This is consistent with two previous
studies [28, 29]. Moreover, low concentrations of the components of the fibrinolytic system
(only fractions of the respective values in the maternal plasma) were identified in AF [30]. It
is therefore likely that hyperfibrinolysis following AF embolism is secondary to initial EV-
TF induced activation of the coagulation system [31].

Amniotic fluid is largely made up of fetal urine but also consists of nasal-, tracheal-, and
pulmonary fluids [32]. Previously, procoagulant TF* EVs were found in the urine and saliva
of healthy individuals [33], which therefore might also be the source of TF* EVs in AF.
Higushi and colleagues studied fetal lung surfactant in AF and found that its thromboplastic
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activity depends on the surfactant-derived lipoprotein content in AF [34]. Analogously, we
detected a strong correlation between the expression of the phospholipid phosphatidylserine
on EVs and the thromboplastic activity of EVs in AF. Moreover, about 30 years ago a
cysteine protease that directly activated FX in the absence of FVII was detected in AF [35].
Our results do not confirm these findings as only little generation of activated FX was
detectable in EV-depleted AF in the absence of FVII in our present study (data not shown).

The lack of detailed clinical data from the pregnant women of whom we obtained AF is a
limitation of the present study, which was due to a restricted approval of the institutional
ethics committee. However, only women who had a routine amniocentesis, were healthy, and
had a normal pregnancy were included. Therefore, the investigated AF samples can be
regarded as physiological and representative.

For the comparison of the procoagulant properties of AF to plasma we also collected blood
from healthy controls and cancer patients with DIC. It needs to be mentioned that there was
a significant age difference between the subjects who had amniotic fluid collected and those
who had blood collected. Healthy controls were significantly younger and cancer patients
with DIC significantly older.

Correlation coefficients between AF induced prothrombinase-, fibrin-, and thrombin
generation were high and ranged between 0.62 and 0.88. No correlations were found
between these assays and the EV-associated TF activity assay. This might be due to the
measurement of factor Xa generation outside the plasma milieu and due to specific
characteristics of recombinant activated factor VII, which was used in this assay. Between
PS*/TF* EVs determined by flow cytometry and the other assays we found only one
significant correlation. PS*/TF* EVs correlated positively with the fibrin generation lag
phase. This was contradictory to the other results as a negative correlation with the fibrin
generation lag phase (and therefore a shortening of the clotting time) would be expected
Quantification of EVs by flow cytometry has well-described inherent drawbacks that are
likely to account for this counter-intuitive result, being the most important one the inaccurate
detection of EVs below a size of about 0.2 to 0.3 um [36]. Also due to these limitations we
did not investigate the cellular origin of EVs in AF with flow cytometry and decided to focus
on the procoagulant aspects of EVs. However, we used a well-established flow cytometry
protocol for the measurement of TF-bearing EVs [17] and we could identify a sub-
population of PS and TF exposing EVs in AF, which was absent from the plasma of healthy
controls.

In conclusion, we investigated the effect of AF on blood coagulation and found that PS* and
TF* EVs determine its procoagulant potential. In the EV-associated TF activity assay co-
incubation of AF derived TF* EVs with recombinant FV1la generated extremely high
amounts of FXa cautioning against the use of recombinant FVIla in patients with AF
embolism. Taken together our data further delineate the pathomechanisms underlying AF
induced coagulopathy, which could help refine treatment modalities.
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AF amniotic fluid

EVs extracellular vesicles

DIC disseminated intravascular coagulation
F factor

NPP normal pooled plasma

PS phosphatidylserine

TF tissue factor
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Figure 1. Extracellular vesicles (EVs) quantified by flow cytometry.
(A) PS*/Annexin V* EVs were significantly higher in AF samples (n=10) compared to

plasma samples from healthy controls (n=7) (A and B). In AF a high proportion of detected
PS* EVs also exposed TF (A and C). In the plasma of healthy controls no TF* EVs were

detectable. Single measurements were performed. AF, amniotic fluid; PS,
phosphatidylserine; TF, tissue factor.
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Figure 2. Procoagulant EV's quantified by a functional prothrombinase- and a EV-associated TF
activity assay.

(A) PS exposure on EVs determined with a prothrombinase assay was significantly higher in
AF (n=10) compared with plasma from healthy controls (n=7). (B) EV-TF activity
determined with a factor Xa generation assay was significantly higher in AF (n=10)
compared with plasma from cancer patients with overt DIC (n=10). EV-TF activity was not
detectable in plasma from healthy controls (n=7). Measurements were performed in
duplicates. EV, extracellular vesicles; TF, tissue factor; PS, phosphatidylserine; AF, amniotic
fluid; DIC, disseminated intravascular coagulation.
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Figure 3. Effect of AF on thrombin- and fibrin generation.

(A) Peak thrombin generation and (B) fibrin clot formation lag phase in vesicle free normal
pooled plasma after addition of AF (n=10) with/without anti-TF antibody or annexin V
and/or filtering through a 0.1 pm membrane for depletion of larger EVs. Measurements were
performed in duplicates. (C) Representative thrombin generation curves. AF, amniotic fluid;
TF, tissue factor; EV, extracellular vesicles.
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Figure 4. Effect of AF and AF-derived EVson whole blood clotting monitored by
thrombelastrography

(A) Strongly shortened clotting time (CT) of whole blood incubated with AF (solid line)
compared to whole blood that was just recalcified (dotted line). (B) Amniotic fluid and
amniotic fluid-derived extracellular vesicles shortened the clotting time of whole blood
(n=3) more strongly than reptilase, a snake venom that directly converts fibrinogen into
fibrin. The procoagulant properties of amniotic fluid depended on tissue factor but not on
factor XIlI. AF, amniotic fluid; EV, extracellular vesicles.

Trans/ Res. Author manuscript; available in PMC 2019 May 31.



Hell et al. Page 16

Table 1
Pear son correlation coefficients of selected parameters of the applied assays

EV-associated EV-associated Thrombin Thrombin Fibrin
prothrombinase TF activity generation, generation, lag generation, lag
activity (nM) (pg/mL) peak (nM) phase (sec) phase (sec)
EV-associated prothrombinase 0.209 0.804* -0.626 -0.692*
activity (nM)
EV-associated TF activity
0.209 0.339 -0.358 -0.296
(pg/mL)
Thrombin generation, peak (nM) 0.804* 0.339 -0.750* -0.790*
Thrombin generation, lag phase -0.626 -0.358 -0.750* 0.875*
(sec)
Fibrin generation, lag phase (sec) -0.692* -0.296 -0.790* 0.875*
Flow cytometry, PS'TF" EV -0.455 -0.655 -0.620 0.656 0.720*

count

Abbreviations: EV, extracellular veslicle; PS, phosphatidylserine; TF, tissue factor; sec, seconds. Asterisks indicate statistical significance.
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