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Introduction:

Von Willebrand factor (VWF) carries out its hemostatic roles by interacting with both platelets and FVIII, and its appropriate
active multimeric conformation is strongly affected by blood flow shear. Our aim was to assess the hemostatic status and
the response to treatments in VW disease (VWD) using a flow chamber-based thrombus formation analysis system (T-TAS ®,
Zacros) that allows evaluation of both primary and secondary hemostasis in a scenario closer to in vivo conditions.
Methods:

Blood samples from patients diagnosed with VWD type 1 (n=3), type 2A (n=2), type 2B (n=1) and type 3 (n=8, two of them with
inhibitory antibodies) were collected before and after in vivo administration of the prescribed treatment with desmopressin
(DDAVP ®) or plasma-derived (pd)VWF/FVIII concentrates (Table-1). The effect of ex vivo administration of 100, 150 and 300
IU/dL of pdVWF/FVIII (Fanhdi ®, Grifols) was also evaluated.

Thrombus formation analysis was performed according to the manufacturer’s standardized protocols: Blood samples col-
lected in tubes containing BAPA (inhibitor of FXa and thrombin) were loaded onto type-1 collagen-coated platelet (PL)-chips
to assess platelet-dependent thrombus formation. Citrated blood samples were recalcified in presence of CTl and loaded
onto collagen/tissue factor-coated atherome (AR)-chips to assess thrombus formation mediated by both platelet and coag-
ulation activation. An optimized flow rate is automatically adjusted for each chip. Area under the flow-pressure curve (AUC)
values were collected.

Platelet count, fibrinogen levels, prothrombin time (PT), activated partial thromboplastin time (aPTT), aPTT ratio, antigenic
VWF (VWF:Ag), VWF activity by recombinant GPIb binding assay (VWF:GPIbR) and FVIII activity (FVIII:C) were also analyzed.
Results:

All VWD patient samples tested, including type-1 patients, showed a deficient platelet function (PL_AUC) and a reduced
coagulation-dependent thrombus formation (AR_AUC) prior to treatment (Table-1). VWD type-1 responded to desmopressin
with a high increase of FVIII activity (FVIII:C >200%) and normalization of VWF activity (VWF:GPIbR >100%) and AUC levels.
Treatment with pdVWF/FVIIl increased VWF:GPIbR levels (>60% after treatment) in all cases, but failed to completely normal-
ize the AUC values, which showed a slight increase (Table-1). A high correlation (r>0.8) was observed between plasma levels
of VWF or FVIII activity and AUC values obtained both before and after treatment

Ex vivo administration of pdVWF/FVIlla resulted in a concentration-dependent increased of PL_ and AR_AUC, with values
within the normal range at the highest dose tested (300 IU/dL, equivalent to 150 IU/kg) in all cases, except for VWD type-3
samples with inhibitor and for VWD type-2B sample with PL-chip assay (Figure-1).

Conclusions:

Monitoring treatment efficacy in VWD using a flow chamber-based thrombus formation analysis system could be a reliable and
standardized method to assess the response to desmopressin and pdVWF/FVIII concentrates in patients with VWD, allowing
an optimal personalized therapeutic dosing and a better prevention of bleeding episodes in these patients.
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Table-1:
Platelets | Fibrinogen aPTT . - Pl-chip | AR-chip
patient | 1YPe Treatment (x10°/ul) | (mgfat) Iz;i?l aPTT(s) | Ratio | Sample F‘::’,'c ‘"";]“ VWF:]"M AUC | AUC
il [150370] | (150-450] (08121 1<260] |{1050-1550]
Pretreat. | 865 56.7 20.7 ; i
41 | Type1 Desmopressin (DDAVP®) 412 m 104 | 288 | 108 [T Bo.T| L HE3E
Posttreat.| 215.6| 119.8] 111.1| 3558 1046
Pretreat. | 733 47.9 4a.9] 1613| 10642
#2 | Typel |  Desmopressin (DDAVP®) 323 258 | 112 | 329 |12 [ a3
posttreat. | 258.7| 1435  147.7| 4143| 12227
Demand pdFVW/FVIII Pre-ireat. | 103.4 61 618 2155 695.1
#3 | Typel 192 399 103 | 203 | 11
(HaemateP®)(35 U/Kg) Post-treat. | 165.6| 167.4 141.6| 2413 847.3
Demand pdFVYW/FVIll Pre-treat. 36 386 8.2 20.9 133.4
#4 | Type2a 310 350 126 | 336 | 1.25
e [Fanhdi®*)(25 U/Kg) Post-treat. 144| 1506 89.6| 36.9 674.9
Prophylaxis pdFyW/FVIIl Pre-treat. 51.5 315 18.4 20.2 728.4
#5 | Type2a ; 419 514 105 | 314 | 116
(Wilate®}{25 U/Kg) Post-treat, | 199.2| 114.7 105| 146.3| 1085.4
Pretreat. | 29.8| 36.6 73| 73| 1025
#6 Type 2B Mo treatment 159 405 127 41.7 1.39
Post-treat. nd nd nd nd nd
Prophylaxi pdFVW/FVIIl Pre-treat. 215 83 3.4 14 52.3
%7 | Types : 268 205 113 | 368 | 138
i {Fanhdi®} (40 U/Kg) Posttreat.| 129.4| 1547 1185 20| 1011
Prophylaxi pdPVW/FVIL Pre-treat. 329 7.7 4.1 16.5 83.8
#8 | Type3 ; 232 406 107 | 385 | 143
ype (Wilate®) (40 U/Kg) Posttreat.| 115| 86 748 35| m7
Prophylaxis pdFvW/EVII Pre-treat. 12 0.9 0.2 19 62.8
#9 | Types 203 280 124 | 504 | 1.92
i (HaemateP*) (40 U/Kg) posttreat.| 823 86 87.9] 123] 1ma3
Prophylaxi pdFVW/FVIll Pre-treat. 0.8 14 03] 21.4 54.6
#10 Type 3 i 279 297 104 499 1.86
vpe {Fanhdi®} (40 UfKe) Post-treat. nd| 984 81.3| 371 58.9
Prophylaxi pdFvW/FVIlI Pre-treat. 11 0.7 0| 131 97.3
#11 | Type3 A 325 397 102 | 453 | 1.68
iz {Fanhdi®} (40 U/Kg) postwreat.| 815| 1331 1048 667 2202
Prophylaxi pdFYW/FVIll Pre-treat. 24.4 9.5 45| 108 93.4
#12 Type 3 * 251 270 111 33 1.24
ype (Wilate®} (25 U/Kg) Posttreat.| 72.5 79 62| 192| 1013
Type 3- Pre-treat. 0.2 o 0 9.4 61.8
#13  |Inhibidor p";ﬁ;‘::‘:'f]"[ﬂ;fﬁ:;”" 178 218 106 | 589 | 218
(1.3 BU) Posttrast] s3] 728 339| 117 67.6
Type 3- Pre-treat
4 0 0 o| 1s8 74.6
#14 |inhibidor No treatment 303 362 121 | 575 | 2.15
0.9 8U) Post-treat, nd nd

Prothrombin time (PT); Activated partial thromboplastin time (aPTT); VWF antigen (VWF:Ag); FVIII activity
(FVIII:C), VWF activity (VWF:GPIbR), Area under curve (AUC); BU: Bethesda Unit. Red numbers: parameter
values above or below nomal reference range [shown in brackets).
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Figure 1: AUC values obtained with the T-TAS® system using PL-chips (right) or AR-chips
(left) in blood samples of patients with VWD type-1, -2A , -2B and -3, two of them with inhibitor
(Inh), before or after ex vivo administration of increasing doses of pdVWF/FVIIl (Fanhdi®,
Grifols) (equivalent to 50, 75 and 150 U/kg). The grey area represents the reference range
obtained from healthy controls.
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