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Background

Pharmacodynamics

Rivaroxaban is commonly used in patients undergoing hip or knee
replacement surgery for prevention of deep vein thrombosis which
may lead to pulmonary embolism.! Rivaroxaban is a substrate for
ABCB1 (P-glycoprotein, P-gp) and BCRP (Breast cancer resistance
protein) transporters.* Currently, it is unclear how the ABCB1 gene
expression influences the PK and PD of rivaroxaban.

Prothrombin time (PT)

Objectives

6ur study aims to assess the population PK and PD o?
rivaroxaban in patients undergoing the total hip or knee
replacement. We aim to evaluate the influence of the ABCB1
gene expression and two single nucleotide polymorphisms

@NP) on the PK and PD of rivaroxaban. -

Figure 4. Goodness-of-fit
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Table 3. Estimated pharmacodynamic parameters

Observed PT [s]
Observed PT [s]

Parameter Population mean (%SE) 11V, %CV (%SE)
PT, [s] 12.8 (4.48) 11.4 (21.1)
Slope [s/ng/mL] 0.215 (58.4) 88.5(41.9)
Additive error [s] 1.85(14.1) NA

Figure 5. Visual predictive check
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Methods

Partial thromboplastin time (aPTT)

17 patients, scheduled for their first total :
hip or knee replacement; Patients
 polymorphism genotyping and the ABCB1 1 batientet charactorictice
gene expression assay;
 rivaroxaban treatment start: 6 h after the Characteristic Number / Mean + SD
surgery, 10 mg /24h; Patients 17
 total of 82 plasma concentration-time Hip/knee arthroplasty 10/7
points (cca 5 per patient); Female/Male o/8
e 3h, 12h and 24h after the first dose, 3h Smoking 2
after the 3rd and 5th dose Concomitant therapy with SSRI 2
« NONMEM 7.3° Laplacian estimation and Age 0472102
M3 for concentrations below the limit of Body mass index
guantification; BIC value was used for 18.5 - 24.5 kg/m? 3
model selection; 25.0 - 29.9 kg/m? 8
 Stepwise covariate modelling 30.0 - 34.5 kg/m? 5
e age, sex, genetic polymorphisms on the 35.0-39.9 kg/m’ 1
gene ABCB1 — rs10445642 and Glomerular filtration rate
rs4148738, body mass index, smoking, > 90 mL/min/1.73m? c
glomerular filtration, concomitant 60-89 mL/min/1.73m? 11
medication and the ABCB1 expression 30-59 mL/min/1.73m? 1
* sequential PK/PD modelling

Figure 6. Goodness-of-fit

Table 4. Estimated pharmacodynamic parameters

Parameter Population mean (%SE)

IV, %CV (%SE)
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Observed aPTT [s]
Observed aPTT [s]
I

aPTT, [s] 32.9 (4.08)
Slope [s/ng/mL] 1.99 (12.8)
Proportional error 0.130 (9.09)

16.5 (12.8)
NA
NA

Figure 7. Visual predictive check
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Final model

Table 2. Estimated values of pharmacokinetic parameters. Figure 1. ABCB1 expression in patients before and after surgery.
p =0.000076
Parameter Population mean (%SE) 11V, %CV (%SE) 55
Ka (h'1) 0.147 (14.3) 204 (8.63)
CI/F (L/h) 6.12 (15.8) 70.9 (13.6) c \
5 200 .
V/F (L) 96.8 (13.1) NA £ .
Covariate on Cl é K
m
- Expression of ABCB1 0.817 (28.8) NA % S
Proportional error 0.595(12.7) NA \

0.00
Before surgery 5 days after surgery

Figure 2. Goodness-of-fit for the final pharmacokinetic model.

Figure 3. Visual predictive check for the final pharmacokinetic model.
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* One-compartment model, first order absorption;

e PK model -
concentrations;

logarithmic transformation of

rivaroxaban

* ABCB1 gene expression was associated with the clearance of
rivaroxaban (power model);

 No association with ABCB1 polymorphism was observed;

* PD models — linear models where the value of the PD markers
increased linearly with the natural logarithm of rivaroxaban

concentration.

Eqgs 1. Final model equations
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Cl = 6.12*(ABCB1/1.25)°-817

PT =12.8 + 0.215 * LN(c,,)

aPTT =32.9+1.99 * LN(cgy)

Conclusions

ﬂBCBl gene expression decreased after the orthopedic surgery. \

Qnd the clearance (Cl) of rivaroxaban.

A one-compartment PK model with the first order absorption is a
suitable model to describe the PK of rivaroxaban.

We confirmed the correlation between the ABCB1 gene expression

/

References

wn e

P

112:164-170 . doi: 10.1111/bcpt.12005

]

Janssen Pharmaceuticals. Xarelto [Internet]. 2016. Available from: http://www.xareltohcp.com/shared/product/xarelto/prescribing-information.pdf
Gnoth MJ, Buetehorn U, Muenster U, et al (2011) In Vitro and In Vivo

P-Glycoprotein Transport Characteristics of Rivaroxaban. J Pharmacol Exp Ther 338:372-380 . doi: 10.1124/jpet.111.180240

Beal S, Sheiner LB, Boeckmann A, Bauer RJ. NONMEM User’s Guides. (1989-2009). Ellicott City, MD, USA; 2009.

Mueck W, Kubitza D, Becka M (2013) Co-administration of rivaroxaban with drugs that share its elimination pathways: Pharmacokinetic effects in healthy subjects. Br J Clin Pharmacol 76:455-466 . doi: 10.1111/bcp.12075
Gong Y, Mansell SE, Kim RB (2013) Absence of both MDR1 (ABCB1) and Breast Cancer Resistance Protein (ABCG2) Transporters Significantly Alters Rivaroxaban Disposition and Central Nervous System Entry. Basic Clin Pharmacol Toxico




