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Regulation of thrombin generation by
Factor Xl

Sources of activation:

* Artificial surfaces

* Protein aggregates
* Denatured proteins
* Plasma storage

e Certain plasma
fractionation steps

* PolyP (platelets)

Sources of activation:

» Vascular wall injury
» Cancer cells

» Atherosclerotic
plaque

-

Blue arrows indicate
activation of extrinsic and
intrinsic pathways

-

extrinsic pathway contact pathway




Concentration of TF stimulus regulates
contribution of FXI

—=—rp Xl-def.
FXI=1U/mL

TGT- FXIDP with CTI (contact inhibitor)
Lipids, 4 uM

N
o
o
T‘__
{ |
;
}4

/1 h 1\“\--

T

) e, N
0 10 20 30 406 .o
\

Time (min)

Thrombin (nM)

(Cawthern et al, 1998; Oliver et al, 1999;
Keularts et al, 2001; Kravtsov et al, 2009)



Procoagulant activity of lots implicated In
Thrombotic Adverse Events (TAES)
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TGT-FXIDP, TF 0.3 or 1 pM, no CTI

* TAE lots promote (or induce?) coagulation in FXI-def. plasma
» Better range at low TF, suggesting independence from TF



Videomicroscopy of Clot Formation
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o clotting Is activated by “exposed TF-bearing surface”
e clot expands in size




TF-dependent and independent clot formation

Procoagulant substance can induce clotting directly and
can promote TF-induced clot growth




Relative Procoagulant Activity of 6 products

(Note: more products with different activities have been
identified since the time of this experiment)
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TAE-Implicated lots have very high procoagulant activity
compared to other products and other lots of the same product



Effect of single factor deficiency on
procoagulant activity of implicated lots

PK-deficient plasma FX-deficient plasma
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Effect of single factor deficiency on
procoagulant activity of implicated lots

Legend:

PHA Deficiency does not block
g " activity of implicated lot

e CBHK

Deficiency blocks
activity of implicated lot

Unlikely contaminant

y Possible thrombogenic
‘A enzymatic contaminant
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extrinsic pathway contact pathway
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Procoagulant involvement of Factor Xla
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New FXla activities:
1. Whelihan et al, 2010
2. Matafonov et al, 2011



TGT response to Factor Xla
and implicated lot
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Similar results were obtained when FXla was spiked
Into five different 1GIV products




Pre-incubation of implicated lot
with inhibitors of contact factors
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 TGT In FXI-deficient plasma
* Fluorogenic FXla substrate SN13a
o FXI-ELISA (sensitive to FXI and FXla)

TGT assay Factor Xla assay , FXI ELISA
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Correlation between TGT and FXla
In four products
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Note: Scales on each graph are different, i.e. products cannot be compared




Specificity of FXla substrate SN13a
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Specificity of FXla substrate SN13a:
‘relevant’ enzyme concentrations
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TGT on FXI def plasma is specific to FXla
(similar results in normal plasma)
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TGT on FXI def plasma is specific to FXla
(similar results in normal plasma)
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Relative activity of TAE lots:
activity alone does not predict event

e Not implicated
TAE implicated
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Common denominator among implicated
lots: procoagulant activity
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Limitations of our TAE lot analysis:

* Only small fraction of known TAE lots tested

e Data on lot-specific TAE case clusters not analyzed separately
 Effects of dose and other differences in patient populations




FXla is the primary procoagulant contaminant in |G
products

Other relatively non-procoagulant contaminants, e.g.
kallikrein and FXI, are found in implicated lots

Products have different FXla activities which is likely due
to variations in manufacturing

Many TAE-implicated lots have high FXla and TGT
activities

Procoagulant activity alone does not predict reported
TAES, I.e. host factors are likely important
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