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Direct oral anticoagulants in patients with nonvalvular
atrial fibrillation and extreme body weight

1 | INTRODUCTION

Bodega et al.'s recent report on the efficacy and safety of
direct oral anticoagulants (DOACs) in patients with non-
valvular atrial fibrillation and extreme body weight rein-
forces recent therapeutics advances in anticoagulation in
these patient cohorts." Their finding of lack of difference
in recurrent thromboembolic events between two weight
categories (extreme and normal) in patients with atrial
fibrillation stabilized on a DOAC-based anticoagulation
strategy is consistent with the most recent guideline up-
dates in these patient cohorts (body mass index [BMI]
>40kg/m? or weight > 120kg). Clinical decisions regard-
ing the commencement of anticoagulation amongst cer-
tain patients’ groups have continued to be subjects of
ongoing therapeutic debate. One of these is the utility
and safety of DOACS (for all indications) amongst pa-
tients' cohorts with BMI >40kg/m” or weight >120kg.
These are vulnerable therapeutic groups for which ‘ac-
tionable’ trial data (regarding both efficacy and safety)
have been lacking (until recently). DOACs as a class
have variable pharmacokinetics (PK) accounting for the
well-reported differences in PK parameters amongst its
various analogues.” Conversely, their pharmacodynamic
(PD) outcome data thus far have shown insignificant dif-
ferences between the various analogues.** Currently,
available PD data with regard to DOACs and from which
prescriptive guideline-directed recommendations for
their use were made have principally accrued from clini-
cal trials of which patients with outlying BMI ranges
were either limited (in number) or excluded®* Table 1.
Their use in patients with BMI >40kg/ m?, therefore,
raises understandable concerns regarding both clinical
effectiveness and safety.

2 | PHARMACOKINETICS AND
PHARMACODYNAMICS OF DOACs
IN OVERWEIGHT PATIENTS

To date, there has not been any validated scheme of thera-
peutic drug monitoring (TDM) amongst DOAC analogues.
Much of these is due to a combination of non-availability
of reliable data, but also inter- and intra-individual vari-
ability evident in approach to PK data interpretation in
general. The limited PK/PD studies that have thus far
been reported show a negligible impact of weight on
various outcomes across most of the analogues. Even in
cases where significant differences in Cmax, Cmin, AUC
thresholds were reported (as was the case for both rivar-
oxaban and apixaban),”® this has not had any meaning-
ful impact on hard clinical outcomes (including recurrent
events and major bleeding risks). There are, however, still
outstanding residual concerns with regard to the limited
dabigatran TDM data in morbidly obese patient cohorts,
with drug levels reported below quoted ‘normal ranges’.
It is pertinent to note that the latter is not equivalent to
‘therapeutic drug levels’ (for which an abiding consensus
is still lacking). Similarly, data for the effect of extremes of
weight on edoxaban PK outcomes are still discordant and
await evaluation by further well-designed PK studies.

3 | CLINICAL GUIDELINES
TRANSITION

The 2016 decision by the international society of
Thrombosis and Haemostasis (ISTH) advising against
the use of DOACSs in patients weighting >120kg or BMI
>40kg/m* (or where their use becomes inevitable to
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TABLE 1 Proportion of overweight patient cohorts enrolled into selected recent randomized controlled clinical trials of direct oral

anticoagulants (DOACs) across clinical risks

Weight

DOAC analogue Clinical risk category
Rivaroxaban Atrial fibrillation (AF) BMI > 35
Dabigatran AF BMI > 36
Rivaroxaban Venous >100kg

thromboembolism

(VTE)
Apixaban VTE BMI > 35
Apixaban AF >40
Edoxaban AF >40
Dabigatran VTE >35
Edoxaban VTE >100kg

Proportion of overweight

patients

N (%) Name of study
1898 (13.5) ROCKET-AF
1787 (10) RE-LY

245/1731 (14.2) EINSTEIN-DVT

349/2691 (13) AMPLIFY

1006 (5.5) ARISTOTLE

1149 (5.5) ENGAGE AF-TIMI 48
306/2538 (12) RECOVER-1
611/4118 (14.8) HOKUSAI-VTE

Note: It is noteworthy the proportion of overweight patients in these studies was comparatively small vis-a-vis their respective study populations.

Venous
thromboembolism
Atrial Fibrillation
Cancer-associated
thrombosis (CAT)
Thrombosis at
unusual sites

Patient population

Patients weighing
>120kg OR
BMI >40kg/m?

Apixaban

Rivaroxaban

Edoxaban

Betrixaban

Dabigatran

. X Patient PK/PD data X
Clinical risks . DOAC analogues Recommendation TDM
population summary

Use standard doses of
Apixaban and
Rivaroxaban
regardless of
indication or body
weight (7)

Sufficient PK/PD data
to support robust
recommendation

Advise against the
use of Dabigatran,
Edoxaban and
Betrixaban in
patients weighing
BMI>40kg/m? OR
>120kg )
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There are insufficient
PK/PD data to
support robust

recommendation
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Abbreviations

DOAC: Direct acting oral anticoagulants
PK: Pharmacokinetics

PD: Pharmacodynamics

TDM: Therapeutic drug monitoring

FIGURE 1 Schematic representation of where current evidence for the efficacy and safety of direct oral anticoagulants (DOACs) for all

indications in morbidly obese patient cohorts fits into clinical practice

follow-up with appropriate TDM) was based on lack of
adequate PK/PD data.” Since the publication of Elshafei
et al.'s meta-analytical synthesis® and other PK/PD stud-
ies, the relationship between rivaroxaban and apixaban
exposure and reduction in hard clinical endpoints as well
as major bleeding risks in these unique cohorts has be-
come much clearer. For the therapeutic utility of DOAC's
as a strategy for anticoagulation in patients who are mor-
bidly obese (>120kg or BMI > 40 kg/m?) with acute venous
thromboembolism (VTE), we were the first to undertake
a comprehensive systematic evaluation (by way of a meta-
analysis) of currently published reports in these cohorts

of patients to ascertain any adverse effect of weight on the
efficacy and safety of DOACs.® The aim of this was to es-
tablish an abiding consensus on the treatment of this ther-
apeutically challenging patient population. In our pooled
analyses of (N = 6585) patients across five studies explor-
ing the non-inferiority of DOAC analogues versus war-
farin, we found rivaroxaban was non-inferior compared
with the vitamin K antagonist (VKA) warfarin in reduc-
ing pre-specified primary efficacy outcomes of VTE recur-
rence (OR 1.07, 95% CI 0.93-1.23) as well as the primary
safety outcome (major bleeding events) (OR 0.80, 95% CI
0.54-1.17) in patients weighing >120kg or BMI>40kg/
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m?). Bodega et al.'s recent report' is consistent with the
result of our pooled analyses and supports prevailing prac-
tice consensus around this; or be it in a setting of different
clinical risks (atrial fibrillation) but with similar therapeu-
tic challenges (BMI>40kg/m?). Unlike Bodega et al.'s re-
port which showed a ‘trend’ towards decreased bleeding
risks at lower body weight categories, we found no weight-
related dichotomy of the point estimates of bleeding risks
with DOACs in our synthesis (Figure 1). Following a com-
prehensive review of these data (phase 3, phase 4, and ob-
servational studies) by ISTH, the 2016 guidance has since
been updated in April 2021.° Consistent with this new
update are individual recommendations for each DOAC
analogue for patients with BMI >40kg/m” or weighting
>120kg. Rivaroxaban and apixaban have now been rec-
ommended for use in their standard doses regardless of
clinical indication or weight/BMI category. There is still
residual uncertainty regarding the data with both dabi-
gatran and edoxaban, and the 2016 recommendation for
them therefore still subsists, that is, they are restricted for
use in patient cohorts with BMI <40kg/m?* or weighting
<120kg. Additionally, there are insufficient PK/PD data
linking DOAC drug levels with hard clinical endpoints to
favourably advise TDM with peak and trough drug levels.

Despite the above updated guideline recommenda-
tions, going forward there remains an outstanding need
to conclusively investigate the exact effect of extremes of
body weight on efficacy and safety of DOACs for which
residual uncertainty still exists (such as edoxaban and
dabigatran) across all clinical risks and indications. A sin-
gle study design (such as an RCT) is unlikely to robustly
resolve this; it is likely to be a combination of data from ei-
ther individual standalone RCTs and PK studies, or stud-
ies where PK blood sampling is integrated into an RCT
design.
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