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Patients with high body weight are at increased risk of
developing atrial fibrillation (AF) or venous thromboembo-
lism (VTE) and are often treatedwith antithrombotic drugs.1

Direct oral anticoagulants (DOACs) have replaced vitamin K
antagonists for many indications, but clinicians avoid DOACs
in patients with high body weight because of concerns that
decreased drug exposure will reduce efficacy. The Interna-
tional Society on Thrombosis and Haemostasis suggests
avoiding DOACs in patients with body weight �120 kg or
body mass index (BMI) >40 kg/m2, or routinely measuring
drug-specific levels and continuing treatment only if the
level is within the expected range.2

Two papers in this edition of the journal provide further
insights into the potential use of DOACs in the long-term
treatment of patients with extreme body weights. In the first
study, Martin and colleagues measured DOAC drug levels in
100patientswithbodyweight�120 kgwhowere treatedwith
standard therapeutic doses of apixaban (5mg twice daily) or
rivaroxaban (20mg once daily) for stroke prevention in AF or
for themanagementofVTE.3Drug levelsweredeterminedbya
chromogenic anti-Xa assay and compared with expected
reference levels as reported in the International Council for
Standardization in Hematology 2018 Consensus Document.4

The participantmedian agewas 58 years,median bodyweight
was 139 kg (minimum [min] 120, maximum [max] 230), and
median BMI was 45 kg/m2 (min 32, max 72). In participants
treated with apixaban, 16 of 18 trough levels (89%) and all 19
peak levels were within or above the expected range. In
participants treated with rivaroxaban, all 21 trough levels
and 32 of 58 peak levels (55%) were within or above the
expected range. Therewasno significant relationship between
body weight, BMI, renal function, and drug levels.

In the second paper, Boriani and colleagues from the
Thrombolysis In Myocardial Infarction (TIMI) group examined

pharmacokinetic, pharmacodynamic, and clinical outcomes
according to body weight in 4,328 patients enrolled in the
AF-TIMI-48 trialwhowere randomized tooneof twoedoxaban
dosing regimens (higher dosing regimen: 60mg once daily,
lowerdosing regimen: 30mgonce daily; for both regimens the
dose was halved if the estimated creatinine clearance was
<50mL/min,weight<60 kg, or therewas concomitant use of a
potent P-glycoprotein inhibitor) or warfarin.5Drug levelswere
measured by a chromogenic anti-Xa assay andwere compared
in patients with high (95th–100th percentile, n¼ 1,093), mid-
dle (45th–55th percentile, n¼ 2,153), and low (0—5th percen-
tile, n¼ 1,082) body weights. Median ages by weight category
were 62, 73, and 76 years, respectively; median body weights
were 130 kg (min 120, max 227), 82 kg (min 80, max 84), and
51 kg (min30,max55), respectively. Trough andpeak levels for
both thehigher and lower edoxabandosing regimenswere not
significantly different across weight categories5 and, although
not evaluatedby the authors, appeared to be comparable to the
expected levels.3 Patients with high body weights had lower
rates of stroke or systemic embolism and major bleeding than
those with middle or low body weights. The efficacy of
edoxaban compared with warfarin for stroke prevention was
consistent across body weight categories, but edoxaban pro-
ducedagreater reduction inbleeding inpatientswith lowbody
weights, and this translated into a largernetbenefit (composite
of stroke, systemic embolism, major bleeding, and death) for
these patients. Separate analyses comparing patients with
weight >150 kg (n¼ 84) to those with weight 120 to 150 kg
(n¼ 474) revealed similarmedian trough levels but lower peak
levels (p-values not presented for these comparisons).

The pharmacokinetic results reported by bothMartin et al3

and Boriani et al5 confirm preliminary data from previous
studies6–8 that almost all patients with body weight >120 kg
will achieve expected trough drug levels with the use of

received
August 16, 2020
accepted
August 16, 2020
published online
September 17, 2020

© 2020. Thieme. All rights reserved.
Georg Thieme Verlag KG,
Rüdigerstraße 14,
70469 Stuttgart, Germany

DOI https://doi.org/
10.1055/s-0040-1716753.
ISSN 0340-6245.

Invited Editorial Focus118

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

Published online: 2020-09-17

mailto:eikelbj@mcmaster.ca
https://doi.org/10.1055/s-0040-1716753
https://doi.org/10.1055/s-0040-1716753


apixaban, edoxaban, and rivaroxaban. Most of these patients
will also achieve expected peak levelswith apixaban but some
achieve lower than expected peak levels with the once-daily
DOACs, edoxaban, and rivaroxaban. However, lower than
expected peak levels did not appear to compromise efficacy;
Boriani et al demonstrated consistent benefits with edoxaban
compared with warfarin in patients with body weight
>120 kg.5 Similarly, consistent benefits of DOACs have been
reported from the ARISTOTLE trial comparing apixaban with
warfarin for stroke prevention in patients with AF and body
weight >120 kg,9 as well as in a meta-analysis of AF trials
examining outcomes with DOACs compared with warfarin
according to BMI.10

Despite the overall reassuring results from the analyses by
Martin et al and Boriani et alwith the use of DOACs in patients
with high body weights, several caveats should be considered.
First, drug levels are poorly validated as a surrogate for clinical
outcomes. Although it is possible to accurately measure DOAC
drug levels, patient characteristics (e.g., age, renal function)
confound the association with clinical outcome, a single
measurement of drug levels is unreliable, and optimal drugs
remain to be established.11 Second, event rates for both
thromboembolism and bleeding are low in patients with
highbodyweights, andthis limits thepower todetect clinically
important treatment interactions. Third, despite representing
two of the larger studies on this topic, the reports by Martin
et al and Boriani et al collectively included very few patients
with body weight >150 kg and clinical outcome data for this
extreme weight group remain limited.

What are the implications of these findings for clinical
practice? We believe that there is an urgent need for revision
of the guidelines concerning the use of DOACs in patients with
high body weights. We suggest that updated guidelines should
recommend DOACs in preference to warfarin for patients with

AF or VTE and body weights up to 150 kg without routine
measurement of drug levels (►Fig. 1). Whether DOACs should
also be preferred in patients with body weights above 150 kg
remains an open question, but we suspect that even in these
patients the greater convenience of DOACs will make them an
attractive option. At the other end of the weight spectrum,
DOACs should likely also be preferred because patientswith low
body weight not only are at higher risk of thromboembolism
thanpatientswithmiddle or high bodyweights, but also appear
toderive greater benefits of treatmentwith aDOAC. At the same
time, body weights should not be considered in isolation, but
should be incorporated as part of an integrated approach to
patient care.12 In patientswith AFand extremes of bodyweight,
recommendations regarding antithrombotic management
should also take into account other clinical risk factors for
thromboembolismandbleedingusing theCHA2DS2VAScscore13

and possibly biomarkers,14 as well as changing risk over time.15

What are the implications for future research? Despite the
advances to date, we echo Boriani and colleagues in calling for
additional randomized outcome data in patients at the great-
est extremes of body weight (<35 or >150 kg). We encourage
ongoing and future trials of DOACs to actively enroll patients
with extremes of body weights, and to consider routine
measurement of steady-state trough andpeak levels in at least
a subset of these patients. In the meantime, additional infor-
mation on the efficacy and safety of DOACs compared with
warfarin in AF in patients at extremes of body weight is
expected from an ongoing collaborative meta-analysis of the
phase 3 randomized controlled trials in patients with AF.
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Fig. 1 Proposed use of direct oral anticoagulants in patients with body weight <35, 35–150, and >150 kg. AF, atrial fibrillation; DOAC, direct
oral anticoagulant; OAC, oral anticoagulation; VKA, vitamin K antagonist; VTE, venous thromboembolism.
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