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♥Global prevalence1: 1-2%

♥Malaysia prevalence ( 2016 ) 2 = 0.54% 

♥ increases 5x risk of stroke 3

Burden of Stroke in Atrial 
Fibrillation

1 in 5 stroke 

occurs with patients 
with AF 
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SPAF Study ( 1991 )4

• Narrow therapeutic 
Index

• Drug/Food drug 
interactions
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ARISTOTLE ( 2011 ) 5

Apixaban vs. warfarin in patients with AF
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Wide interindividual variability 6

♥ Expected plasma levels of NOACs in AF patients ( based on dtt/ECA for dabigatran 
and anti-Fxa activity for Xa inhibitors

Dabigatran Apixaban Endoxaban Rivaroxaban

Expected range of 
plasma levels or 
peak for standard 
dose ( ng/ml )

64-443 69-321 91-321 184-343

Expected range of 
plasma levels at 
trough for standard 
dose ( ng/ml )

31-225 34-230 31-230 12-137
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Objective ( s )

♥ We sought to determine the association
between clotting time (CT) obtained from a
novel POCI and drug level (DL) of two doses of
apixaban prescribed in patients with non-
valvular atrial fibrillation
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Clotpro®  Dynabyte, Germany
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Clotpro®  MOA

♥ 6- channel 
viscoelastometry 
analyzer

♥ Reagent in the 
pipette tips

♥ 1 hour for complete 
result ( CT within 15 
minutes )

♥ Measures drug 
effect ( clotting time 
) 
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Russells Viper Venom test 
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Triple Quadrupole LC-MS/MS
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Demographics ( n=14 )
Age;years ( Mean ± SD ) 75.79 ± 10.15

CHA2DS2-VASc Score 4.07 ± 1.39

HASBLED score 1.57 ± 0.85

Creatinine clearance (ml/min ) 41.92 ± 18.62

Gender : male; n (%) 9 ( 64.3 )

Race; n(%)

Malay 2 (14.3 )

Chinese 8 (57.1)

Non-Malay indegenious 4 ( 28.1)

Hypertension; n(%) 13 ( 92.9 )

Chronic Heart Failure; n(%) 4 ( 28.6 )

Diabetes Mellitus; n(%) 5 ( 35.7 )

Smoking History; n(%) 5 ( 35.7 )

Family History of CVD; n(%) 1 ( 7.1 )

Family Hisory of AF; n(%) 0 ( 0 )

Prior Haemorrhage; n(%) 0 ( 0 )

Prior stroke; n(%) 3 ( 21.4 )

ACS history; n(%) 3 ( 21.4 )
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Apixaban Trough Drug Level

Range: 
0.42 to 147.91 ng/ml 
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Apixaban Trough Drug Level

Range: 
0.42 to 147.91 ng/ml 

Mean± SD: 
93.74± 38.34 ng/ml

CV = 41% 
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Apixaban Trough Drug Level

Range: 
0.42 to 147.91 ng/ml 

Mean± SD: 
93.74± 38.34 ng/ml

• Lack of DOACS 
therapeutic range

• Expected trough level 
( 34-230ng/ml )

CV = 41% 
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Apixaban RVV Clotting Time

Range: 
37 – 218 s
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Range: 
37 – 218 s

Mean± SD: 
119.36± 51.34 s

Apixaban RVV Clotting Time

CV = 43% 
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Apixaban RVV Clotting Time

Range: 
37 – 218 s

Mean± SD: 
119.36± 51.34 s

• Recommended healthy 
volunteer range:
49 – 79 s

CV = 43% 
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Dose vs. Trough Level

Median ( IQR ): 
97.15 ( 78.77 )

Median ( IQR ): 
107.67 ( 30.90 )

p=0.848
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Dose vs. Clotting Time

Median ( IQR ): 
118.00 ( 132.00 )

Median ( IQR ): 
100.00 ( 56.00 )

p=0.482
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RVV CT vs. Trough DL

R = 0.735, p = 0.003
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Case 1: Mdm. TLS

Concomitant diseases:

♥H/O NSTEMI TIMI 6 for medical 
therapy (13/5-17/5/19)

♥Currently admitted for NSTEMI 
19-24/5/19 )

♥In ward, NCNC Anemia ( Hb: 
9.8 -> 9.6-> 8.6-> 9.9 ( after 1 
pint PC ) )

♥Diabetes Mellitus

♥Hypertension

♥Multiple Myeloma in remission ( 
not on active therapy )

♥Diastolic Heart Failure

♥ 90 yo female, 

♥ non-smoker, 

♥ weight 51.0kg, 

♥ CrCl: 24 min/min

♥ Paroxymal AF diagnosed 
since 05.04.2019

♥ Apixaban 2.5mg BD 
started. 

Concomitant Drugs:
Clopidogrel 75mg OD , Vildagliptin 50mg OD,
Gliclazide MR 30mg OD, Pantoprazole 40mg OD,
Atorvastatin 40mg ON, Bisoprolol 1.25mg OD,
Isosorbide Dinitrate 10mg TDS, 
Digoxin 0.0625mg OD, Slow K 1.2g OD,
Frusemide 20mg OD 
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6 3

Case 1: CHA2DS2-VASc vs. HAS-BLED
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Case 1:Clotting Time vs. Drug Level

Trough Drug Level: 
147.91 ng/ml
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Case 2: Mr. KTT

Concomitant diseases:

♥Hypertension

♥Mild aortic stenosis 

♥Osteopenia

♥B12 deficiency

♥ 90 yo male, 

♥ Former-smoker, 

♥ weight 44.0kg, 

♥ CrCl: 23/min

♥ Paroxymal AF 
diagnosed since 
December 2014

♥ Apixaban 2.5mg BD 
started. 

Concomitant Drugs:
Amlodipine 5mg OD , 
Fosamax Plus 1/1 a week,
Ca Carbonate 500mg BD,
Bisoprolol 5mg OD,
Pantoprazole 20mg OD, 
Vitamin B12 1/1 OD 
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3 1

Case 2: CHA2DS2-VASc vs. HAS-BLED
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Trough Drug Level: < 1.0 ng/ml

Case 2:Clotting Time vs. Drug Level
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Trough Drug Level: 
111.28 ng/ml

Case 3:Clotting Time vs. Drug Level
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Case 3: Mr. YHJ

Concomitant diseases:

♥Hypertension

♥Dyslipidemia

♥Hx of NSTEMI and PCI to 
LCX in 2004, 2011: SVD –
PCI to prox LCX, 2018: DVD 
– PCI toLCX with DEB, 

♥Stage PCI to LAD with 
DES. Date of PCI: 
26.11.2018

♥ 66 yo male, 

♥ Former-smoker, 

♥ weight 76.0kg, 

♥ CrCl: 84 mls/min

♥ Paroxymal AF 
diagnosed during 
admission in July 2018.

♥ Apixaban 5mg BD 
started. 

♥ After  elective 
admission for stage-PCI, 
discharged with triple 
therapy for 6/12. 

Concomitant Drugs:
Cardiprin 100mg OD,
Clopidogrel 75mg OD,
Atorvastatin 40mg OD,
Amlodipine 50mg OD,
Bisoprolol 1.25mg OD
Telmisartan/Hydrochlorothiazide 
80/12.5 1/1 OD
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Case 3: CHA2DS2-VASc vs. HAS-BLED

3 2
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Conclusions

Dose

Drug Level

NSNS

Drug Effect

LCMS-MS Clotpro®
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START2-Registry ( 2019 ) 7,8

Trough level

Peak level

Bleeding

Thromboembolic 
events
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Other real world studies… 9,10,11



Sarawak General Hospital

Take home message

Dose

Drug Level Drug Effect

NSNS

To determine therapeutic window

To establish correlation
To determine means of measure and cut offs
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Limitations

♥ Only ONE time point blood.

♥ To take both peak and trough.

♥ Moderate correlation  - future studies 
warranted in terms of interchangability of POCI 
and LCMS
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THANK YOU.


