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GROWING
BMI >40

1% in 1993 morbid obesity
4% in 2017 morbid obesity

COMMON
In 2017, the proportion of adults who were obese was 
29% >BMI of 30kg/m² 

PROBLEM WORLDWIDE

FUTURE
20% of year 6 children in England were obese 2017/2018

Obesity



In the field of anticoagulation we 
Use more doacs, use less warfarin, anticoagulate more patients
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Dabigatran
• No dose adjustment
• Trough concentrations were about   

20 % lower in patients with a body 
weight > 100 kg compared with 50-
100 kg

Edoxaban
• Body weight ≤ 60 kg dose reduction

Rivaroxaban
• No dose adjustment
• Extremes in body weight (< 50 kg 

or > 120 kg) had only a small 
influence on rivaroxaban plasma 
concentrations (less than 25%)

Apixaban
• VTEt - No dose adjustment

• NVAF - No dose adjustment, unless criteria for 
dose reduction are met (including weight ≤ 60 kg)

• Body weight > 120 kg was associated with 
approximately 30% lower exposure



ISTH SSC - Guidance statements

• Recommend appropriate standard dosing of the DOACs in patients with 
a BMI less than or equal to 40 kg m−2 and weight less than or equal to 
120 kg 

• Suggest that DOACs should not be used in patients with a BMI of > 40 
kg m−2 or a weight of > 120 kg 

• If DOACs are used in a patient with a BMI of > 40 kg m−2 or a weight of > 
120 kg, Suggest checking a drug-specific peak and trough level

Martin, K., Beyer-Westendorf, J., Davidson, B.L., Huisman, M.V., Sandset, P.M. and Moll, S., 2016. Use of the direct oral anticoagulants in obese patients: guidance from the SSC 
of the ISTH. Journal of Thrombosis and Haemostasis, 14(6), pp.1308-1313.



Martin, K., Beyer-Westendorf, J., Davidson, B.L., Huisman, M.V., Sandset, P.M. and Moll, S., 2016. Use of the direct oral anticoagulants in obese patients: 
guidance from the SSC of the ISTH. Journal of Thrombosis and Haemostasis, 14(6), pp.1308-1313.



FIRST Registry Data

Prospective, UK only, investigator led, multicentre registry.
Rivaroxaban for the treatment of acute VTE.

N=1343

Mean weight 87kg (35-234kg)

> 120kg (85, 7%) 
> 40kg/m2 (74, 6%)

Rivaroxaban is being prescribed around the UK, as shown by our 
unpublished registry in these subgroups of interest.
Clinicaltrials.gov NCT02248610
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Focus on rivaroxaban 

• First Xa inhibitor in the licensed UK for the treatment of acute venous 
thromboembolism.



What are the concerns about using 
DOACs in obesity?

Limited efficacy and safety data across main indications 
due to low numbers of patients in phase III studies

Inadequate exposure of DOACs in high bodyweight 
patients caused by changes in primary pharmacokinetic 

parameters.



A sub analysis of the EINSTEIN DVT/PE Phase III data n = 8282

Di Nisio, M., Vedovati, M.C., Riera-Mestre, A., Prins, M.H., Mueller, K., Cohen, A.T., Wells, P.S., Beyer-Westendorf, J., Prandoni, P., Bounameaux, H. and Kubitza, D., 2016. 
Treatment of venous thromboembolism with rivaroxaban in relation to body weight. Thrombosis and haemostasis, 116(10), pp.739-746.

Phase III Industry Data

Incidence of VTE Recurrence

Weight Enoxaparin / 
Warfarin

Rivaroxaban HR P value

≥120–140 kg 2/119 [1.7 %] 3/103 [2.9 %] - -

≥140 kg 1/40 [2.5 %] 1/41 [2.4 %] - -

BMI

BMI > 35kg/m2 9/434 (2.1%) 13/427 (3.0%) 1.45 [0.62 – 3.39] 0.60



• Xalia n=5142
• Propensity matched rivaroxaban with enoxaparin/VKA patients, recruited 

June 2012, and March 2014
• Sub-group analysis conducted according to body weight on patients above 

90kg (24% of total study) 
• The number of patients above 120kg not described. 

Ageno, W., Mantovani, L.G., Haas, S., Kreutz, R., Monje, D., Schneider, J., Van Eickels, M., Gebel, M., Zell, E. and Turpie, A.G., 2016. Safety and effectiveness 
of oral rivaroxaban versus standard anticoagulation for the treatment of symptomatic deep-vein thrombosis (XALIA): an international, prospective, non-

interventional study. The Lancet Haematology, 3(1), pp.e12-e21.

Phase IV Industry Data

Incidence n / N [%] of recurrent VTE

Weight Enoxaparin / 
Warfarin

Rivaroxaban HR

≥90kg 12/482 [2.5 %] 11/599 [1.8%] 0.91 (0.35-2.35)



Real World Experience – Dresden NOAC 
Registry, Germany

Tittl, L., Endig, S., Marten, S., Reitter, A., Beyer-Westendorf, I. and Beyer-Westendorf, J., 2018. Impact of BMI on clinical 
outcomes of NOAC therapy in daily care-Results of the prospective Dresden NOAC Registry (NCT01588119). International 

journal of cardiology, 262, pp.85-91.

Prospective registry data  
- AF and VTE patients 
prescribed DOACs

3432 patients recruited 
between November 2011 
and December 2016

Recruited 98 patients 
BMI>40 , 1 patient had 
the ‘combined 
effectiveness endpoint’

Although overweight and 
obese patients had more 
cardiovascular risk 
factors, they had a lower 
on treatment rate of 
clinical outcomes (CV, 
MB, all cause mortality)

Limited by low numbers 
across indications,  but 
real experience of use in 
this patient group



Retrospective cohort study, 2 databases providing data for a 5 year period between 2011 and 2016.

• N=2890 propensity matched, morbidly obese pairs
• Average 6 months treatment for index event
• Found no difference between in time to event analysis for VTE recurrence and bleeding.

• Treatment associated with less healthcare resource utilisation, reduced total medical costs, but the overall 
healthcare cost was not significantly different.

Spyropoulos, A.C., Ashton, V., Chen, Y.W., Wu, B. and Peterson, E.D., 2019. Rivaroxaban versus warfarin treatment among morbidly obese patients with 
venous thromboembolism: Comparative effectiveness, safety, and costs. Thrombosis research, 182, pp.159-166.

Real World Experience – Large retrospective US claims database 



What are the concerns about using 
DOACs in obesity?

Limited efficacy and safety data across main indications 
due to low numbers of patients in phase III studies

Inadequate exposure of DOACs in high bodyweight 
patients caused by changes in primary pharmacokinetic 

parameters.



Kubitza, D., Becka, M., Zuehlsdorf, M. and Mueck, W., 2007. Body weight has limited influence on the safety, tolerability, pharmacokinetics, or pharmacodynamics of 
rivaroxaban (BAY 59-7939) in healthy subjects. The Journal of Clinical Pharmacology, 47(2), pp.218-226.

Phase I Industry Data (2007)

To investigate the influence of extremely low and high body weight on the safety, tolerability, 
pharmacokinetics, and pharmacodynamics of a single 10-mg dose of rivaroxaban in healthy male and 
female subjects

A single rivaroxaban 10mg dose

n = 12 in 3 groups <50kg, 70-80kg, >120kg)

Cmax 24% higher in less than 50kg, similar in the other cohorts
t1/2 increased by 2 hours in the <50kg cohort

Termed: ‘Extremely high and extremely low body weight’

Bodyweight has limited influence on the safety, tolerability, PK or PD of rivaroxaban in Healthy 
Subjects



Willmann, S., Zhang, L., Frede, M., Kubitza, D., Mueck, W., Schmidt, S., Solms, A., Yan, X. and Garmann, D., 2018. Integrated population pharmacokinetic 
analysis of rivaroxaban across multiple patient populations. CPT: pharmacometrics & systems pharmacology, 7(5), pp.309-320.

Industry Pooled Population Pharmacokinetic Data

Simulations developed 
from rivaroxaban 
industry data across all 
indications

Model developed from 
4918 patients, 22843 
samples

Biggest driver of 
rivaroxaban exposure 
was renal function.

Median weight, 82.48kg 
[16.87 SD] number 
above 120kg unclear, 
BMI over 30 unclear. 
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Aim
How influential is bodyweight on rivaroxaban exposure?

Method
• Using population pharmacokinetic modelling we are able to estimate 

pharmacokinetic parameters and mathematically describe rivaroxaban 
concentrations over a period of time.

• With this mathematical model we can simulate rivaroxaban concentrations in 
populations of interest

**Results of current KCH project are currently in the process of write up**

Barsam, S.J., Patel, J.P., Roberts, L.N., Kavarthapu, V., Patel, R.K., Green, B. and Arya, R., 2017. The impact of body weight on rivaroxaban pharmacokinetics. Research 
and practice in thrombosis and haemostasis, 1(2), pp.180-187.

Population Pharmacokinetic Modelling of Rivaroxaban in Adults, Real World 
Data from King’s College Hospital 



• All DOACs have different PK properties and should be treated as individual 
agents.

• Most emerging evidence is outcome data for the use of rivaroxaban in 
obese patients.

• Renal function appears to be the most influential factor on rivaroxaban 
exposure.

• Checking and monitoring renal function is essential for the safe 
management of patients prescribed rivaroxaban.

Summary


