
DVT1

PE2

Intrinsic pathway

Extrinsic pathway

Common pathway

Xa

K

DPIC



KXa

Xaban Xa ban

  Rivaroxaban  Apixaban Xa

Betrixaban Edoxaban

Xa

IIa

Thrombin

 Dabigatran  Bivalirudin  Argatroban

Desirudin

Xa

Prothrombin

Xa



Year Dabigatran Rivaroxaban Apixaban Edoxaban

2008

Approved by EMA and 
HC for BTE prophylaxis 
in patients after ortho-

pedic surgery

* Approved by EMA 
for VTE prophylaxis in 

patients after orthopedic 
surgery

2009

* Approved by HC 
for VTE prevention in 

patients after orthopedic 
surgery 

* Approved by FDA 
advisory panel for VTE 
prophylaxis in patients 

after orthopedic surgery 
(additional data request-

ed by FDA)

2010

Approved by FDA and 
HC for stroke preven-
tion in patients with 

atrial fibrillation

2011

Approved by EMA 
for stroke prevention 
in patients with atrial 

fibrillation

* Submitted to EMA for 
stroke prevention in 

patients with atrial fibril-
lation, for VTE treatment, 

and for prevention of 
recurrent VTE

* Approved by FDA 
for VTE prophylaxis in 

patients after orthopedic 
surgery 

* Submitted to FDA for 
stroke prevention in 

patients with atrial fibril-
lation

Recommended for 
approval by EMA 

for VTE prevention 
in patients after or-
thopedic surgery

Approved by 
JMHW for VTE 
prevention in 

patients after org-
hopedic surgery

Xa

Xa

XaXa



Xa

Xa

Xa

Xa

V VIII XI XIII

Warfarin Dabigatran Rivaroxaban Apixaban

Mechanism 
of action

Vitamin K antagonist 
(Factors II, VII, IX, X)

Direct thrombin 
inhibitor (Factor II)

Factor Xa inhibitor Factor Xa inhibitor

Reversal

Rapid: FFP and vita-
min K 1-5mg

Delayed: Vitamin K 
1-5mg PO

PraxBind 5g

4-factor prothrom-
bin compled
concentrate
50 units/kg

3-factor with FFP
Activated

prothrombrin
complex

concentrate
50-100 units/kg

4-factor prothrom-
bin compled
concentrate
50 units/kg

3-factor with FFP
Activated

prothrombrin
complex

concentrate
50-100 units/kg

Monitoring INR
Ecarin clotting time 

aPTT
Anti-Xa Anti-Xa

Surgical
concerns

INR<3.0
Local hemostatic 

measures

Wait 24-48h
Local hemostatic 

measures

Wait 24-48h
Local hemostatic 

measures

Wait 24-48h
Local hemostatic 

measures

Xa



xaban 

Xa

Xa

Xa

Xa

Xa

Xa

Xa

Xa

Xa

Rivaroxaban

PT (Prothrombin Time)

Apixaban Edoxaban



 aPTT (activated Partial Thromboplastin

INR (International Normalized Ratio) Time)

Xa

aPTT Dabigatran

aPTT

INR PT Dabigatran

ECT (Ecarin Clotting Time)

Ecarin

Echis carinatus

Ecarin ECT

ECT

Ecarin

Dabigatran

ng

Stroke

Apixaban Rivaroxaban

Apixaban Dabigatran Rivaroxaban

FDA Edoxaban 

Dabigatran Etexilate

 (Pradaxa®)

FDA

P-glycoprotein (P-gp)

etexilate



pH

Tartaric acid

multiple doses

Drug
Laboratory

Test
Availability

Coagulation
Phase

Studied
Dabigatran Rivaroxaban Apixaban Edoxaban

PT Yes
Extrinsic/
common
pathway

No Prolonged No Prolonged

aPTT Yes
Intrinsic/
common
pathway

Yes (trough
>2 ULN
bleed)

No No Prolonged

INR Yes
Extrinsic/
common
pathway

No No No No

dTT Limited DTI activity
Yes (trough

>200
ng/mL-bleed)

No No No

ECT Limited DTI activity
Yes (trough

>3 ULN
bleed)

No No No

Anti-Xa 
activity

Limited
Specific
factor

NA Yes Yes Yes

Factor IIa NA ــ Yes No No ــ

DTI = Direct Thrombin Inhibitor
dTT = diluted Thrombin Time
ECT = Ecarin Coagulation Time
INR = International Normalized Ratio
PT = Prothrombin Time
ULN = Upper Limit of Normal

Clcr < 50ml/min

Rivaroxaban

 (Xarelto®)

FDA



P450 (CYP3A4)

CYP3A4 P-gp

Apixaban

 (Eliquis®)

Xa

Xa

Xa

P-gp



III (Antithrombin III)

Xa

CYP3A4

P-gp

Edoxaban

 (Lixiana®)

Xa

P-gp

kg

Betrixaban

Xa

Xa

CYP3A4



Drug Dabigatran Rivaroxaban Apixaban Edoxabana Betrixa-
banb

Prodrug Yes No No No No

Factor inhibited Thrombin Xa Xa Xa Xa

Bioavailability (%) 6 80 60 50 35

Dosing
150mg bid
110mg bid

20mg daily
15mg daily

5mg bid
2.5mg bib

60mg daily
30mg daily
15mg daily

80mg daily

Absorption with 
food

No effect + 39% more No effect 6%-22% more __

Recommended 
intake with food

No Yes No No No

GI side dffects Dyspepsia None None None
Nausea, diar-

rhea

Absorption with 
H2B/PPI

-12% to 30% None None None __

Peak plasma levels 
(h)

2-3 2-4 1-4 1-2 3-4

Plasma trough 
level (h)

12-24 16-24 12-24 12-24 __

Half-life (h) 14-17 5-9 12 9-11 19-24

Renal clearance 
(%)

80 35 25 35 7

Liver metabolism 
(CYP3A4)

No Yes Yes Mild No

P-glycoprotein 
inhibition

Yes Yes Yes Yes Yes

a Awaiting FDA approval

stage III

 mg

CrCl

FDA ml/min

mg

mg



Drug
Mechanism of 
interference

Dabigatran Rivaroxaban Apixaban Edoxabana Betrixabanb

Antacids Absorption -12% to 30% No effect No data No effect ــ

Antiarrhythmics

Amiodarone P-gp +12% to 60% Minor effect No data No effect +260%

Dronedarone P-gp & CYP3A4 +70% to 100% No data No data +85% ــ

Digoxin P-gp No effect No effect No data No effect No effect

Verapamil P-gp & CYP3A4 +20% to 180% Minor effect No data +53% +450%

Diltiazem P-gp & CYP3A4 No effect Minor effect +40% No data ــ

Antifungals

Ketoconazole CYP3A4 +140% to 150% +160% +100% No data +230%

Antiretrovirals

HIV protease 
inhibitors

P-gp & CYP3A4 No data +153% Strong increase No data ــ

Antiepileptics

CMZ, phenytoin, 
phenobarbitone

P-gp & CYP3A4 -66% -50% -54% -30% ــ

Miscellaneous

Rifampicin, St 
John's wort

P-gp & CYP3A4 -66% -50% -54% -30% ــ

Cyclosporin, 
tacrolimus

P-gp No data +50% No data No data ــ

CMZ = Carbamazepine
CYP = Cytochrome P450

a = Awaiting FDA approval

K



CrCl< 30 ml/min

K

Xa

Xa

Xa



Overdosing

Xa

Andexanet alfa

Xa

Xa

Andexanet alfa

Xa

Xa

Xa

4-factor Prothrombin

 Complex Concentrates (PCC) 

3-factor PCC units/kg

FFP

VIIa

Xa

e



 alfa

Xa (PRT4445)

(Idarucizumab)

FDA

2.5 g/5 ml

g

<
>

PCC

Xa

K

Xa

 (Axabin®)

(film coat tablet 10, 15, 20 mg)

(capsule 75, 110, 150 mg)
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