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New oral anticoagulants 

Modes of action

direct indirect 

Rivaroxaban

(oral)

Hirudin

Argatroban

Dabigatran
(oral)

AT-Pentasaccharid

AT-NMH

Danaparoid-Na

AT-UFH

HCo II-

Dermatansulfate

FXa

Thrombin

http://www.xarelto.de/scripts/pages/de/auth/index.php
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Prevalence of atrial fibrillation (US)

Prognosis 2010 2050

HELIOS-Klinikum Berlin Buch

+10%

+40%

Turpie AGG. European Heart Journal (2007) 29, 155–165

http://www.drugdevelopment-technology.com/projects/xarelto/
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Rivaroxaban

Estimated business volume 2009-2015 (million €)

HELIOS-Klinikum Berlin Buch

BNP Paripas – Bayer presentation 2009
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Anticoagulants

Market development 2006-2014

HELIOS-Klinikum Berlin Buch

JNJ Investor relations – Bayer Präsentation 2009
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New oral anticoagulants - Dabigatran

Approval

Rationale Gerinnungsdiagnostik - D. Peetz - 20.09.2010 HELIOS-Klinikum Berlin Buch
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New oral anticoagulants - Dabigatran

Approval

Rationale Gerinnungsdiagnostik - D. Peetz - 20.09.2010 HELIOS-Klinikum Berlin Buch
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New oral anticoagulants - Rivaroxaban

What‘s about rivaroxaban

HELIOS-Klinikum Berlin Buch

http://powertoendstroke.org/
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New oral anticoagulants - Dabigatran

Cost effectiveness – Stroke prevention in atrial fibrillation

HELIOS-Klinikum Berlin Buch

Freeman J V et al. Ann Intern Med doi:10.1059/0003-4819-154-1-201101040-00289

Total costs:

Warfarin $143 193 

Low-dose dabigatran $164 576 

High-dose dabigatran $168 398 
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New oral anticoagulants 

Need for monitoring

1. Hemorrhagic or thromboembolic event during treatment

2. Compliance

2. Low body weight

3. Obese patients

4. Pediatric patients

5. Renal impairment

6. Hepatic impairment

7. Overdose
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New oral anticoagulants 

Therapeutic Drug Monitoring

HELIOS-Klinikum Berlin Buch

PT
APTT

ACT

a-FXa

HepTest

DRVVT

PiCT

ECT

ECA-T

CSA
TT

Haas S. VASA 2009; 38: 13–29
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Rivaroxaban

Therapeutic Drug Monitoring

HELIOS-Klinikum Berlin Buch

Mueck W et al. Thromb Haemost 2008; 100: 453–461

Innovin

(ISI 1.0)

Neoplastin

(ISI 1.8)

2010: change in strategy of Bayer anti-factor Xa-activity for monitoring
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Dabigatran
Accumulation in Renal Failure - TDM

HELIOS-Klinikum Berlin Buch

Stangier J. Clin Pharmacokinet 2008; 47 (5): 285-295
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New oral anticoagulants - Dabigatran

Influence on coagulation assays

Dabigatran [µg/L]
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New oral anticoagulants - Rivaroxaban

Influence on coagulation assays

Rivaroxaban [µg/L]
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New oral anticoagulants - Rivaroxaban 

Influence on coagulation assays

PS clotting [%]

Rivaroxaban [µg/L]
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New oral anticoagulants - Dabigatran 

Influence on coagulation assays

PS clotting [%]

Dabigatran [µg/L]
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New oral anticoagulants - Rivaroxaban 

Influence on coagulation assays

APTT-based assay 

(Coatest APC Resistance V)

Activation at the prothrombinase level

(Pefakit APC Resistance Factor V Leiden)

Normal phenotype (▲) 

APC-resistant phenotype (●).

Hillarp A et al. JTH 2010 (ahead of print - doi: 10.1111/j.1538-7836.2010.04098.x
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New oral anticoagulants - Rivaroxaban 

Influence on coagulation assays

Berichrom ATIII (○)

Stachrom ATIII (●)

Coamatic LR (▼)

Hillarp A et al. JTH 2010 (ahead of print - doi: 10.1111/j.1538-7836.2010.04098.x
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New oral anticoagulants - Rivaroxaban 

Influence on coagulation assays

STA-Neoplastine (●),

RecombiPlastTin 2G (▼)

Technoplastin HIS (■)

Thromborel S (♦)

Dade Innovin (▲).

INR
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Hillarp A et al. JTH 2010 (ahead of print - doi: 10.1111/j.1538-7836.2010.04098.x
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New oral anticoagulants 

Influence on coagulation assays
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New oral anticoagulants 

Influence on coagulation assays
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New oral anticoagulants 

Need for monitoring

Acute PCI

CABG
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Desired tests 

Conclusions

• Monitoring

Real drug levels:

→ HPLC-MS/MS  - in future: easy and cheap (?)

→ chromogenic assays

Real in-vivo effect:

→ impossible (?)

→ surrogate markers

• Coagulation disorders

Real factor levels:

→ immunoassays

→ chromogenic assays

Real activity in-vivo:

→ coagulation assays resembling in-vivo situation
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www.helios-kliniken.de

Thanks for your attention!
HELIOS Klinikum Berlin-Buch


