NOAC Monitoring?
Bei Wem?
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Bei Wem?

Es gibt kein HbA1c In der
Blutgerinnung!

Michael Spannag|
Klinikum der Universitat Munchen



Coagulation simplified ...
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NOAC - DAOC
Drug Monitoring
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Clot Detection
Detection of Enzyme Activity



Hemochron® Cuvette Tests
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Direct Inhibitor
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Reversible



Time (sec)

APTT and Rivaroxa

ban

CKPrest (STA) r?=0.98
Cephascreen (STA) r’
Synthasil (ACLTOP) r*
Actin FS (BCS) r*=0,98
PTTA (STA) r%=0.98

Initial [rivaroxaban] (ng/mL)
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Thromb Res. 2012;13(



PT and Apixaban

404 Triniclot PT Excel S (r’=1,00; 2xCT=154;CV=1.1)
~&=  RecombiPlasTin 2G (r2=1 ,00; 2xCT=300; CV=0.5)
=+ Triniclot PT Excel (r’=0,97; 2xCT=459; CV=24)
~+—  Neoplastin Cl+ (r*=0,99; 2xCT=611; CV=0.8)
304 ™ Neoplastin R(r2-0,99; 2xCT=740; CV=0.9)
“== Triniclot PT HTF (r7=0,88; 2xCT=1,106; CV=1.9)
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Thromb Haemost. 2013;110(2):283-94.



INR and argatroban therapy
Influence of the thromboplastin
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Gosselin RC et al. Am J Clin Pathol 2004;121:593-599



Rivaroxaban
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PRE/ANALYTICS - MATRIX

Whole Blood aPTT Anti- lla/Xa
ACT dilTT Synth. Substrate

+
Powder/Gel

Reagent Reagent
2/3 99%
Plasma
1/3

Plasma
1%



DOACs :

Clotting Tests

Dabigatran

Rivaroxaban

Apixaban

TPZ (sek/%/INR))
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DOACs : DRUG MONITORING (TDM)

Dabigatran - kalibrierte Thrombinzeit

Xa Inhibitoren - Xa Hemmtest
(bezogen auf den jeweiligen Xa Inhibitor)

ERGEBNISMITTEILUNG in ng/ml

Klinische Bedeutung der Tal — bzw.
Therapiespiegel ? Hohe Variabilitat!



Rivaroxaban PK
Peak-Trough

Rivaroxaban 1x/day und 2x/day

150 -’ —/‘< ———————————— Peak (Cmax)

______________ h Trough (Cmin)

Plasmakonzentration (ug/l)

0 2 4 18 20 22 24



OD/min

Anti-Xa assay for Apixaban

Drug-specific
calibrants

—=— Biophen Heparin® (adapted) (r’=0.99; 1/2xOD/im in=20; CV=1.4)
~=—  Biophen DiXal® (r’=0.99; 1/2xOD/m in=9; CV=2.0)
~+—  Biophen Heparin LRT® (r%=0.98; 1/2xOD/m in=14; CV=2.9)
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[apixaban] ng/mL

Thromb Haemost. 2013;110(2):283-94.



© DE 150 mp BID
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Mapr Bieeding
0- —— Ischemic Stcke/SEE
0 S0 100 150 200 250 300

Dabigatran Trough Conc. Steady-State [ng/mL)

Probability of Major Bleeding Event and Ischemic

SFT - Stroke /SEE Versus Trough Plasma Concentration of
Dabigatran

Calculated for 72-year-old male atrial fibrillation patient with prior stroke and
diabetes. Lines and boxes at the top of the panel indicate median dabigatran
concentrations in the RE-LY trial with 10th and 90th percentiles.

Conc. = concentration; DE — dabigatran etexilate; SEE — systemic embolic event(s).




Arch Cardiovasc Dis 2013; 106, 382—393



No clear correlation between PT (or plasma concentrations) and
bleeding risk
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¢ In RECORD1—4 trials (hip and knee replacement surgery and VTE prophylaxis
with rivaroxaban) no correlation between plasma concentrations, PT and

bleeding risk
Haas et al, 2009
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Apixaban
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JACC 2014;11:1128-39



INR

PK vs PD

N

— Placebo (N = 21)

Zeit (Tage)

Kubitza D et al. Eur J Clin Pharmacol 2005.



Labormonitoring NOAK?

Nicht notig

Warten dringend auf Anforderungen

Sollte auf den Notfall vorbereitet sein




Monitoring Antikoagulantien im klinischen Alltag

« Stroke / Neurotrauma

Herz/Gefaldchirurgischer Notfall

Akutes Abdomen

Schockraum Traumatologie

(Compliance)

TAT/POCT



Monitoring DOAK

* Nicht in der Routine

« DOAK Antagonisierung in der gerinnungsphysiologischen Messung nicht
moglich (Viele Gerinnungstest antagonisieren Heparin in vitro)

* Unterscheide Drug Monitoring vs biol. Wirksamkeit
* Drug Monitoring mit spezifischen Kalibratoren (ng/ml)

« Vor Ort Konzept erstellen

* Ausblick POCT — qualitativ! - im Urin...



Thank you for Attention




whole blood
assays
PTT /ACT

specificity

plasma-based

anticoagulant
assays

ECT/PICT
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