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Thrombin Inhibitors : general information
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*Increasing curative or preventive applications of DTIs in severe clinical situations at high risk .
Manufactured By: HYPHEN BioMed
Technical File

context (eg VTE, orthopedic (total hip or knee replacement, ...), which are candidates for
substituting to long term oral anticoagulant therapies with VKA. Laboratory methods are required
for drug efficacy adjustment and avoiding overdosage, with the most limited impact to other
plasma factors : ECT, TT and aPTT are used but too sensitive and less reliable at high DTI
therapeutic levels, and patient coagulation factors may interfere.

“TRUE” anti-thrombin activity

* Hirudin (Refludan®; Bayer HealthCare Pharmaceuticals) : Intravenous injection, individual dosing,
and frequent laboratory monitoring required. Irreversible binding to thrombin. More effective than
heparin but associated with increased bleeding.

of Direct Thrombin Inhibitors in plasma

+ Other DTls: Bivalirudin (Angiox®; The Medicines Company, eg for PCI) and Argatroban (Argatra®; = Use of highly purified human thrombin (o form)
Mitsubishi Pharma, eg for HIT): Intravenous administration, more favorable safety profile than
hirudin, reversible binding to thrombin (inhibit both free and clot-bound thrombin), individual

dosing and laboratory monitoring still required.

=> Linear Dose-response curve

« Thrombin = No inferference of prothrombin or fibrinogen
W concentrations

=> Evaluation of the « true » direct anti-thrombin
activity of the DTI

= Reproducible and consistent from run fo run,
and lot to lot

= Cost effective

*Dabigatran Etexilate(Pradaxa®, Boehringer Ingelheim): oral fixed-dose “once or twice daily” as a
prodrug of its active moiety dabigatran, specific and reversible DTI inhibiting both free and clot-
bound thrombin, no food interference, limited drug interaction, mainly renal excretion, no antidote
available (possible dialysis), no need for monitoring claimed except in case of suspicion of excess
of anticoagulant activity.
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HEMOCLOT THROMBIN INHIBITORS (#ACK002KI/L) | |

IVD (CE mark) : as an aid for the quantitative measurement of hirudin and other DTls in plasma (eg
dabigatran when required, in case of suspicion of excess of anticoagulant activity, or Argatroban®) with a
clotting method . Dabigatran ' Inplasma 'In TBS-BSA buffer
pg/ml: C1 C2 C3 C4

The diluted tested plasma is mixed with a normal human plasma pool (R1). Clotting is then initiated by adding a Spiked 010 025 0.0 0.50
constant and in excess amount of highly purified human o-thrombin (R2). The clotting time (CT) measured is e e— 008 026 010 0.47
directly related to the concentration of assayed DTI in plasma.
R1: normal plasma pool, lyophilised
R2 : purified human calcium thrombin, lyophilised.

* Rapid (< 3 min), Fully automatable or easy to use with basic equipment Good recovery, with no significant effect of other

(~ 3x10 (ACKO002K) or 3x25 (ACKO002L) tests/kit coagulation fgct_ors deficiency in the tested samples
(eg AT, FlI, Fibrinogen...).

+ Standardized calibrators and controls for Hirudin (Lepirudin), Argatroban®, Dabigatran

» Covers usual levels in treated patients’ plasma: Measured ug/ml in deficient plasmas  [*0ugiml| " #4g/mi

Up to 2ug/ml Hirudin or Argatroban, or 0.50 ug/ml Dabigatran  (low range, 1:8 dilution) spiked with Lepirudin
Extended range up to 5 pyg/ml Hirudin (eg ECC) (high range, 1:20 dilution) Def. Il 0.04 1.13
Def. V 0.06
Def. X 0.05
Possible research use with other DTls, by specifically adjusting the calibration and protocol, or by alternative Def. AT 0.05
expression of inhibition as “hirudin equivalent”. Fibrinogen low 0.05

* Reproducible, sensitive, no impact of other plasma factors, highly stable
(24h2-8 C, 8hRT,frozen)
* Purified (h)Thrombin tested for viral safety.

* Reflects the “true anti-lla” potential: presence of heparin or other anti-lla substances may interfere in the assay |

and prolong CT, to avoid any underestimation of an existing hypocoagulability.

| (N=37) Lot 84103 84102
Mean ug/ml 1,21 1,23
. Untreated patients <0.05 ug/mi Median 1,05 1,09
80 —+ Sum 44,68 45,66
Excellent linearity in the usual
) therapeutic range for the tested DTl s Min - Max 0-4.29 0-4.33
_ 60 4
o
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o € Argatroban  (r2=0.997)
40 + ;
Lepirudin (r2 = 0.997) Excellent consistency of results from lot to lot.
3 + Dabigatran (r2 =0.998)
20 DTI pg/ml Intra Assay CV  Inter Assay CV
0 0.5 1 1.5 Lepi. 1.15 2.8% (N=10) 5.0% (N=6)
pg/ml DTI 1. Hirudin Standard Low (#ASC020K) or High (#ASC020L), Hirudin Plasma Control (# ASC025K).
Dabi. 012 2.2%(N=20)  5.3% (N=20) 2. Argatroban Plasma Calibrator (#ASC030K) and Control Plasma (# ASC035K)
/‘ NIARA oscosom - sescsmonsom — Arga. 1.25 2.3% (N=10) 2.2% (N=5) 3. DabigatranPlasma Calibrator (#A222801) and Control Plasma (#A224801). Form AH83
= L 4. Biophen DTI (#A220202)(chromogenic assay, not suitable for Argatroban®) o1-20m
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