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specific and selective potentiation of the anti Xa 
activity of antithrombin

Fondaparinux ( pentasaccharide )

AT AT XaAT

No potentiation of the anti IIa activity, 
no effect on aPTT or on PT / INR
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Young healthy volunteers: 2,5 mg injection s.c. 
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Pentasaccharide : 
pharmacokinetics



Half-life : ~ 17h if young

Factors of PK variability in healthy volunteers

~ 21h if aged

Factors of PK variability in patients

THR Hip Fract.~ 70 ans ~ 80 ans

Cmax* : THR ~ 0.39 µg/ml Hip Fract. ~ 0.50 µg/ml

Cmin* : THR ~ 0.14 µg/ml Hip Fract. ~ 0.19 µg/ml

* Cmax and Cmin after 2,5 mg s.c. injection and at equilibrium 

Renal elimination potential factors of variability ?

Renal function 
Age 

Body weight …



Factors of PK variability in patients

Age :

Renal Function: creatinin clearance ( Cockcroft )

30 - 50 ml/mn half-life ~ 29h

< 30 ml/mn half-life ~ 72h

> 75 years  half-life ~ 24h

Body Weight :~ 9% variation clearance for 10 kg BW

Pentasaccharide : 
pharmacokinetics



limited variability

no need for dose adaptation: 

to the age

** Contraindicated if severe renal insuf. : < 30 ml/mn

to the anti-Xa activity *

to the body weight

to the renal function (if > 30 ml/mn ) **

* No systematic biological monitoring 

Pentasaccharide : 
pharmacokinetics



Fondaparinux and IdraparinuxFondaparinux and Idraparinux
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Les antithrombines directes Les antithrombines directes 
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Stroke Prevention by ORal 
Thrombin Inhibitor in Atrial 

Fibrillation 

Stroke Prevention by ORal 
Thrombin Inhibitor in Atrial 

Fibrillation 

Efficacy and Safety Study of the Oral Direct 
Thrombin Inhibitor Exanta™ Compared with 

Dose-Adjusted Warfarin in the Prevention of All  
Strokes and Systemic Embolic Events (SEE) in 

Patients with Nonvalvular Atrial Fibrillation

SPORTIF III



Stroke Prevention Using an
ORal Thrombin Inhibitor in Atrial Fibrillation
The SPORTIF III and V Trials

Stroke Prevention Using an
ORal Thrombin Inhibitor in Atrial Fibrillation
The SPORTIF III and V Trials

SPORTIF VSPORTIF V US, CanadaUS, Canada DoubleDouble--blindblind (n=3,922)(n=3,922)

FixedFixed--dosedose
XimelagatranXimelagatran
(36 mg bid)(36 mg bid)

AdjustedAdjusted--dosedose
WarfarinWarfarin
(INR 2(INR 2--3)3)

Patients With Patients With NonvalvularNonvalvular AFAF
And Risk Factors for StrokeAnd Risk Factors for Stroke

n=7,329n=7,329

SPORTIF IIISPORTIF III 23 nations23 nations OpenOpen--label label (n=3,407)(n=3,407)



SPORTIF V
Stroke and Systemic Embolism
Primary Analysis (Intention-to-treat)

SPORTIF V
Stroke and Systemic Embolism
Primary Analysis (Intention-to-treat)

Ximelagatran   1960                 1900 1596 848 243
Warfarin 1962                 1910 1624 867 240
Ximelagatran   1960                 1900 Ximelagatran   1960                 1900 15961596 848848 243243
WarfarinWarfarin 1962                 19101962                 1910 1624 1624 867867 240240

∆= +0.45 (-0.13 to 1.03) %/year

XimelagatranXimelagatran
WarfarinWarfarin

Months

51 Events = 1.6%/year51 Events = 1.6%/year

37 Events = 1.2%/year37 Events = 1.2%/year
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SPORTIF Program
Primary Analyses
Intention-to-treat Analysis

SPORTIF Program
Primary Analyses
Intention-to-treat Analysis

Difference in Absolute Event Rates
(Ximelagatran – Warfarin)

Ximelagatran Better Warfarin Better

--11 00 11 22

SPORTIF IIISPORTIF IIISPORTIF III

SPORTIF VSPORTIF VSPORTIF V

--0.660.66

+0.45+0.45

pp=0.10=0.10

pp=0.13=0.13

PooledPooledPooled
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SPORTIF V
Hemorrhage
SPORTIF V
Hemorrhage
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SPORTIF Program
Major Bleeding
On-treatment Analysis

SPORTIF Program
Major Bleeding
On-treatment Analysis
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SPORTIF Program
Liver Enzyme Elevation
ALT >3 x ULN

SPORTIF Program
Liver Enzyme Elevation
ALT >3 x ULN
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Mode d’action des anti Xa directes

Inhibition par liaison 
directe au site actif du

Facteur Xa





6 6 ParallelParallel groups, double groups, double blindblind, , randomizedrandomized

dose dose findingfinding studiesstudies (phase II)(phase II)
BayBay 5959--79397939

EnoxaparinEnoxaparin
40 mg x1/day

RandomizationRandomization

D 5-9

BayBay 5959--79397939
2.5 mg x2 / day

5 mg x2 / day

10 mg x2/ day

D30-60

surgery

20 mg x2/ day

30 mg x2/ day

Bilateral
phlebography



Dose–response relationships for 
BAY 59-7939

Hip surgery Knee surgery

Total venous thromboembolism and all-cause mortality
Major, post-operative bleeding
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