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Novel Oral Anticoagulants
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Stroke is pubis The Effect of Dabigatran Plasma
Concentrations and Patient Characteristics
s ON the Frequency of Ischemic Stroke and
Major Bleeding in Atrial Fibrillation Patients

subjects without bleeding events. Median (10th to 90th
percentiles) trough concentrations in 323 patients with
/ml compared with




Probability of Ischemic Strokes

Dabigatran Exhibits Concentration Dependent Relationship

on Ischemic Stroke & Life-Threatening Bleeds
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« Warfarin also has a similar relationship based on INR

Adapted form FDA's Correlation of Drug Levels and Outcomes in Phase III NOAC Trials, slide 8
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Selection of a target window based on
balance of benefit and risk
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Adapted form FDA’s Correlation of Drug Levels and Outcomes in Phase III NOAC Trials, slide 19
(from Reilly et. al. 2014)
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the factor Xa inhibitors
I are associated with an increased risk of GI bleeding compared with warfarin, observed Prof Lars

Wallentin (Uppsala Clinical Research Center, Sweden) for heartwire
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Association between edoxaban dose, concentration, anti-Factor Xa activity, and outcomes: an

analysis of data from the randomised, double-blind ENGAGE AF-TIMI 48 trial.
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Abstract
BACKGROUND: New oral anticoagulants for stroke prevention i
|

for the routine monitoring that has hindered usage and acceptan
measurement of drug concentration or anticoagulant activity mig}
increase bleeding risk. In the ENGAGE AF-TIMI 48 trial, higher-g
atrial fibrillation. Each regimen incorporated a 50% dose reductig
exposure. We aim to assess whether adjustment of edoxaban d
events.

METHODS: We analysed data from the randomised, double-blin
concentration, and anti-Factor Xa (FXa) activity and comparedef] W
Patients with atrial fibrillation and at moderate to high risk of strol
to an international normalised ratio of 2-0-3-0, higher-dose edox
Randomisation was done with use of a central, 24 h, interactive,

Reported a mean trough plasma
concentrations range of 16.0 - 48.5ng/mL.
Significant inter-individual variability in
trough plasma drug levels was again
observed among all doses of Edoxaban
tested.

Higher plasma levels with increased risk of
major bleed.

measured using an encrypted point-of-care device. To maintain masking, sham international normalised ratio values were generated for

Initiating and Mar
Venous Thromboe [Semin

patients assigned to edoxaban. Edoxaban (or placebo-edoxaban in warfarin group) doses were halved at randomisation or during the trial if
patients had creatinine clearance 30-50 mL/min, bodyweight 60 kg or less, or concomitant medication with potent P-glycoprotein interaction. Managing patient

Aantiotry
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Test

LC-MS/MS

APTT

dTT

EGT

ECA

PT

Chromogenic
anti-Xa assays

Molecule(s)

Dabigatran/
Rivaroxaban
/ Apixaban /
Edoxaban

Dabigatran

Dabigatran

Dabigatran

Dabigatran

Dabigatran

Rivaroxaban/
(Edoxaban)

Rivaroxaban /
Apixaban /
Edoxaban

Utility

Proven:

Accurately estimates the
plasma
concentrations—
results expressed in ng/
mL

Limited:

Poorly reflect the inten-
sity of anticoagulation

Limited:

Only to exclude the
presence of dabiga-
tran. Useful in the
peri-operative setting

Proven:

Accurately estimates the
plasma
concentrations—
results expressed in ng/
mbL

Limited:

Standardization and vali-
dation required

Proven:

Accurately estimates the
plasma
concentrations—
results expressed in ng/
mL

Limited:

Poorly reflect the inten-
sity of anticoagulation

Proven:

Accurately estimates the
plasma
concentrations—
results expresses in
ng/mL

Sensitivity/ Dependence
Specificity of the
reagent

LoD and LoQ around
1 and 3 ng/mL

Not applicable

+100ng/mL / No Yes
Too sensitive (lower  Yes
LoD below
0.025 ng/mL with
some methodolo-
gies) / No
+10ng/mL/ No No
+15ng/mL/No Probably not
but an inter-
lot variability
has been
reported
+10ng/mL/ No No
from = 100 Yes
to > 500 ng/mL
(depending on the

reagent) / No

+ 10ng/mL/Yes-No No
(depend on the
anti-Xa assay)

External

quality
control

Yes

Yes

Cut-off for a risk
of bleeding (Unit(s) of
expression)

Yes:
Depends on the indication

(ng/mL) for dabigatran (i.e.

200 ng/m at trough in AF)

Not established for direct
factor Xa inhibitors

Yes:

Depends on the indication
and the reagent (specific
values are not presented
since they depend on the
reagent)

Not established

Yes:
Depends on the indication
(ng/mL)

Yes:

Depends on the indication
(ratio: 3xULN and sec-
onds: >103 seconds)

Yes:
Depends on the indication

(ng/mL) (i.e. 200 ng/m at
trough in AF)

Not established

Not established

?Based on presentations and discussions during the workshop, and information summarized in
None of these tests are able to discriminate between therapies. Thrombin specific tests can easily identify dabigatran but other direct thrombin inhibitors such as argatroban
or hirudin can influence them. For direct factor Xa inhibitors, only the Biophen® Direct Factor Xa Inhibitor can discriminate between heparins and direct FXa inhibitors but fail

to differentiate between direct FXa inhibitors.
LoD, limit of detection; LoQ, limit of quantification; ULN, upper limit of normal.

719 of this article.



Measuring NOACs Concentrations

LC-MS/MS



Data from our cohort...



Demographics

Variable Dabigatran Rivaroxaban Apixaban Overall
Etexilate
Age(yr)* 70.17(7.58) 62.25(9.75) | 80.25(4.57) 68.96(9.31)
Gender?
Male 17(58.6%) 10(83.3%) 1(25.0%) 28(62.2%)
Female 12(41.4%) 2(16.7%) 3(75.0%) 17(37.8%)
AF?
Paroxysmal 11(37.9%) 2(16.7%) 2(50.0%) 15(33.3%)
Persistent 3(10.3%) 2(16.7%) - 5(11.1%)
Permanent 15(51.7%) 8(66.7%) 2(50.0%) 25(55.6%)
Weight, kg* 60.96(9.85) 79.71(17.69) | 61.93(22.90 | 66.19(15.51)
)
CrCl, ml/min* 58.72(17.7) 89.65(35.6) | 35.62(9.88) | 64.53(27.52)
CHA,DS,-VASc* 3.76(1.41) 2.83(1.27) 4.20(1.30) 3.58(1.42)
HAS-BLED* 1.41(0.68) 0.75(0.45) 1.25(0.50) 1.22(0.67)

*All data presented as Mean(SD) with 95% Confidence Interval
SAll data presented as percentage




Dabigatran Trough Levels
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Dabigatran Trough Levels (2)

Level (ng/ml)
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Rivaroxaban Trough Levels
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Rivaroxaban Trough Levels(2)

Levels (ng/ml)
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Apixaban Trough Levels
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Apixaban Trough Levels (2)
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In our Cohort....

= Wide range of plasma NOAC trough levels.

= Median trough level for Dabigatran, Rivaroxaban
and Apixaban is 43.83ng/mL, 40.30ng/ mL
and 24.31ng/mL; respectively.

= Plasma NOAC trough levels are consistent
within individual but VARY between individuals.



Clinical Utility

= Treatment failure (i.e. recurrence of thrombosis)
= Before invasive procedure or surgery
= In elderly patients (>75 years of age)

= In patients with extreme body weight (< 50kg or >
110kg)

= In patients with renal and/ or hepatic impairment
= Monitor compliance

= Suspected drug-drug interactions

= Suspected overdose

= In patients with genetic mutations (i.e., rs2244613
minor allele carriers for dabigatran - no mutations
are currently known for the other NOACs)



Case Scenario

= 71 y/o Chinese, Male

= History of single vessel disease and paroxysmal atrial
fibrillation

" On Aspirin 100mg OD and Dabigatran 110mg BD
" [ntracranial hematoma secondary to fall

= Decision for neurological intervention




Tools Aided Therapy

102 AU*min 2.1ng/mL



Personalized Drug Therapy
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“Tonight I'm launching a new
Precision Medicine Initiative to bring
us closer to curing diseases

like cancer and diabetes.

And to give us all access to the
personalized information we need to
keep ourselves and

PRECISION our families healthier.”

President Barack Obama
2015 State of the Union Address | January 20, 2015







