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Opportunities

• predictable dose response

• fixed dosing

• consistently improved efficacy and toxicity
profile in various subpopulations
(age, weight, comorbidities)

• no or minimal food / drug interactions

• dose modification possible if needed



Current challenges

• anticoagulation – the mere size of the problem

• finding the right drug for the indication

• to prevent side effects

• how to deal with bleeding
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Indications NOACs

Dabigatran

• direct F. IIa-Inhibitor,
twice daily

• EMA
- Orthopaedics 4/2008
- SPAF 8/2011

• Swissmedic
- SPAF 5/2012

• FDA
- SPAF 10/2010

Rivaroxaban

• direct F. Xa Inhibitor,
once daily

• EMA
- Orthopaedics 7/2008
- SPAF 2/2012
- DVT treatment,

prophylaxis 2/2012

• Swissmedic
- Orthopaedics 12/2008
- SPAF 4/2012
- DVT treatment, DVT/PE

prophylaxis 4/2012

• FDA
- Orthopaedics 6/2011
- SPAF 11/2011
- DVT/PE treatment,

prophylaxis 11/2012

Apixaban

• direct F. Xa Inhibitor,
twice daily

• EMA
- Orthopaedics 5/2011
- SPAF 11/2012

• Swissmedic
- Orthopaedics 8/2011

Edoxaban

• direct F. Xa Inhibitor,
once daily

• JMA
- Orthopaedics 7/2011
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Age, polymorbidity and
medications

• Medical School Hannover, Germany,2007:
GP setting review on polymedication in elderly patients

• 25% of all patients > 70 years are on 5+ medications

• mean: 3.7 prescribed medications and 1.4 OTC medications

• GP knows about all medications taken in 43% of cases

• relevant interactions / contraindications in 20-25%

• 3-6% of all hospitalisations due to direct medication influence

http://www.uniklinikum-saarland.de/fileadmin/UKS/Lehre/Studiengaenge/Humanmedizin/2.Studienabschnitt/Allgemeinmedizin/Downloads/WS1112/Mulitmorb_und_Polypharma.pdf



George et al., NEJM, 1991;324:27



Challenges to come

• treament frequency using NOACs will increase (A.fib.)

• patients using NOACs have frequent co-medications
due to co-morbidity

• co-medication frequently (!) with platelet-inhibiting
properties

→ in case of bleeding:
all potential pathophysiologies to be considered



Swiss recommendations for the
perioperative use of NOACs



Perioperative use of NOACs –
planned intervention

• consider: renal function, hepatic function, 
potential interactions
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Ogata et al. J Clin Pharmacol 2010;50:743-753

PK/PD of single-dose edoxaban

• Rapidly absorbed with Cmax within 1-2 hours

• Cmax and AUC increased in a dose-related manner

• Rapid increase in PT with peak effect within 1-2 hours
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Summary

• against expectations from in vitro studies, early clinical experience reveals
no clear cut clinical improvement with procoagulants in case of bleeding
under NOACs

• hemodialysis in case of Dabigatran accumulation seems beneficial



Conclusions - opportunities and
challenges of NOACs

• opportunities:
– higher efficacy
– lower bleeding rates
– predictable pharmacokinetics with short half life
– periinterventional on /off use

• challenges:
– number of patients to be anticoagulated
– not for all indications
– co-medications
– bleeding management



www.zlmsg.ch

Thank you for your attention.

wolfgang.korte@zlmsg.ch



Pharmakokinetik Apixaban

Frost C et al., ISTH; July 2007; Geneva, Switzerland. Poster P-M-664.
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Pharmakokinetik Rivaroxaban
und Dabigatran
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Perioperative NOACs – epidurals


