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DISCLAIMER

Stefan Schulte is employed by CSL Behring GmbH (Marburg, Germany), in the
position of Head of R&D Marburg. This presentation is intended to provide
general information only, based in part on proprietary research conducted by CSL
Behring and its employees. This presentation reflects CSL Behring’s opinions and
is approved by CSL Behring sole for participation in this FDA-Workshop “Risk
Mitigation Strategies to Address Potential Procoagulant Activity in Immune
Globulin Products”. The facts and opinions presented have not been reviewed by,
and may not reflect information known to, or the opinions of, all CSL Group
companies.

This presentation is not authorized for republication in any form, except as may be
expressly granted in writing by CSL Behring, and otherwise may not be
redistributed, retransmitted or disclosed, in any part or form, without the express
written consent of CSL Behring.
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Introduction

* Vivaglobin

* Liquid 16% IgG product

» Subcutaneous application
» Regulatory status of Vivaglobin

» US approved since 2006

- EU approved since 2004

* Approved in EU (Germany) as Beriglobin in the 60s
 Established manufacturing process

* Proteolytical activity not detected

» Historical data indicated no safety concern
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Vivaglobin proteolytical activity: Root cause

* Vivaglobin can be manufactured in different ways
» Optional adsorptions prior IgG paste

Plasma

 Addition of anion exchange resins 1 1 e =
* No adsorption/addition of Heparin resin ||
—
* Scientific explanation -—>
Fraction |

* Resins trigger contact activation e = O
 FXlla generates Kallikrein and FXla Fraction 4 ~1gG
 Proteases detectable in IgG paste s
* Max. 20ug/ml FXla & 60ug/ml Kallikrein
» Complete inhibition by Heparin resin ‘
* [n combination with Antithrombin
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Impact of Antithrombin adsorption

Chromogenic protease activity vs. AT lll Adsorption
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Assays used to characterize Proteases

* NAPTT
» According to Ph. Eur. for FIX products
* TGA
* Intrinisic and extrinsic activation in (FXI deficient) plasma
* FXI activity
- Based on APTT in FXI deficient plasma
« Chromogenic protease activity
* S-2302 substrate

* ELISA assays for FXI| and Prekallikrein
- Commercial tests to confirm activitiy results

: Biotherapies for Life™ CSL BEhI’ing

May-11



Analytical comparison of randomly chosen
Vivaglobin lots from 2007 to 2009
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Excellent correlation between different assays
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Correlation ttp vs. chromogenic protease
activity
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Excellent correlation with ELISA results
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Proteolytical activity detectable by all assays
applied - Which iIs the best assay?

* Specificity
* Limited to FXI/ FXla

* Thrombin generation assay
» FXI activity

* No functional coagulation assay

» Chromogenic protease determination with S-2302
» Method validation a challenge

 Quantification limits
 Rationale for specific assay is difficult

* Definition of cut off level / specification

» Correlation with clinical thrombotic risk
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In vivo evaluation of prothrombotic effect

* Wessler model in rabbits
- Jugular vein stasis for 30 minutes
* Observed Thrombi were scored (0-3)
» Thrombi wet weight measured

» Comparison of Vivaglobin
 ATIIl adsorbed & non-adsorbed
* |.V. application
* S.C. application
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Thrombotic response of Vivaglobin®in the
rabbit Wessler venous thrombosis model

Thrombus
Adsorption  Thrombosis  eight
% Score (mq)
Group PCC ATII Mean Mean
Placebo Control - - 0.0 0.0
Vivaglobin® 150 mg/kg i.v. 100 18 3.0 114.0

(Lot No. 110407)

Vivaglobin® 150 mg/kg* t= d-3
sc. 100 1.8 0.0 0.0
(Lot No. 110407)
Vivaglobin® 150 mg/kg* t= d-2
s 100 1.8 0.0 0.0
(Lot No. 110407)
Vivaglobin® 150 mg/kg* t= d-1

s.C. 0.0 0.0
(Lot No. 110407)
Vivaglobin® 150 mg/kg i.v. 100 100 0.0 0.0

(Lot No. 083406)

*maximal clinical daily dose
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CSL Behring recommends NAPTT assay

* Clearly detects the proteolytical activity in 1gG
* Very sensitive method
- Established method for thrombogenicity
* Ph.Eur. / DAB
* Prothrombin complex concentrates (PCC)
* Factor IX products
* Detects both proteases involved
* FXla and Kallikrein
 Established cut off levels/ specifications
* Derived from PCC/ FIX products
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Summary & Conclusions

* Proteolytical activity in Vivaglobin
* Proteases involved identified
* Root cause identified
* Previous optional Antithrombin adsorption now
mandatory
 Assays for proteolytical activity
* Different assays applied
* All methods used detect proteolytical activity
 Excellent correlation of different assays
* NAPTT preferred method
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Back-up
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NAPTT: Spiking with FXla

¢ FXlaspikedintoIG drugproduct
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* drug product of lot no. 2068400066 was randomized for the spiking experiments
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NAPTT: Spiking with Kallikrein
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TGA with FXla standards

400 e FXI MPL + NaCl
—FXla 0,1 U/ml
300 FXla 0,03 U/ml
£ FXla 0,01 U/ml
el
5
E 200 - ——FXla 0,003 U/ml
=
< ——FXla 0,001 U/ml
100 -
- Xla 0,0004 U/ml
w— = Xla 0,0001 U/mil
0 . . o, : :
0 5 10 15 20 25 30 35 =FXla 0,00005 U/ml
time [min]
o Activation: PPP reagent low (1 pM TF) (extrinsic activation) :
Samples:serial dilutions of FXla Biotherapies for Life™ CSL Behnng

Matrix: FXI depleted plasma
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