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ISTH Summary Guidance Statements:

Use of DOAC:s in Patients With Obesity

BMI < 40 kg/m?2 or BMI >40 kg/m? or
Weight < 120 kg: Weight >120 kg:

Rivaroxaban Rivaroxaban
Apixaban Apixaban

AR Fewer supportive data for apixaban Note limited indications for use

Caaxas X Dabigatran X Dabigatran

Use of X Edoxaban X Edoxaban
Any DOAC X Betrixaban X Betrixaban
is appropriate VKA
) Wt-based LMWH
(Consistent with 2016 @ Fondaparinux

ISTH SSC recommendations)
X Do not follow peak/trough DOAC levels X

X Do not use in acute setting
after bariatric surgery

Notes: The ISTH SSC 2021 guidance indicates that use of any DOAC is appropriate for patients with BMI < 40 kg/m? and weight < 120 kg (left). Guidance is more
detailed for extremely obese patients, i.e., BMI > 40 kg/m? or weight > 120 kg (right). For VTE treatment, standard doses of rivaroxaban or apixaban are
suggested. For VTE primary prevention, rivaroxaban or apixaban are options, recognizing that drug approvals are generally limited to elective hip and knee
arthroplasties and in some countries, to extended VTE prevention in acutely ill medical patients. By contrast, it is suggested not to using other available DOACs
in extremely obese patients based on unconvincing or missing data. It is suggested that drug-specific peak and trough levels not be routinely followed, given
insufficient data to guide clinical management. It is also suggested not to use DOACs for treatment or prevention of VTE right after bariatric surgery due to
concerns regarding decreased absorption. Instead, patients be started on parenteral anticoagulation after surgery, with a switch to VKA or DOAC considered
after at least 4 weeks. (Adapted from Martin et al, J Thromb Haemost. 2021%)
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Recent Studies of the Efficacy and Safety of VTE Treatment with DOACs in Patients with Obesity

Objective

Patients

Outcomes

Di Nisio et al

(2016)?

Kushnir et al

(2019)3

Spyropoulos
et al (2019)*

Coons et al

(2020)°

Treatment of VTE
with rivaroxaban in
relation to body
weight

DOACs vs warfarin for
VTE in patients with
morbid obesity

Rivaroxaban vs
warfarin in morbidly
obese patients with
VTE

DOACs vs warfarin in
obese patients with
acute VTE

Sub-analysis of
the EINSTEIN
DVT/PE studies

Single-center
retrospective
analysis of chart
data

Retrospective 1:1
propensity score-
matched cohort
study

Retrospective
matched cohort
study

Patients (>8,000) with DVT
or PE receiving rivaroxaban
or enoxaparin/VKA therapy

Adult patients prescribed
apixaban, rivaroxaban, or
warfarin for VTE (N = 366)
or AF

BMI > 40 kg/m?

2890 matched pairs of
morbidly obese VTE
patients initiating
rivaroxaban or warfarin

Patients with acute VTE
who received

apixaban (N = 580),
dabigatran (N = 19), or
rivaroxaban (N = 33) or
warfarin (N = 1208) while
hospitalized

Weight >100 kg, <300 kg

Rivaroxaban recipients: no association between risk of
recurrent VTE and weight (P = 0.87) or BMI (P = 0.62)

Also, no associations between major bleeding or clinically
relevant bleeding and weight/BMI

MB events numerically lower in rivaroxaban patients across
all weight and BMI categories

Incidence of recurrent VTE similar (P = 0.74) between
apixaban (2.1%; 95% Cl, 0.0-6.3), rivaroxaban (2.0%; 95% Cl,
0.0-4.2), and warfarin (1.2%, 95% Cl, 0.0-2.9) cohorts

MB incidence also similar (P = 0.77) between apixaban (2.1%,
95% Cl, 0.0-6.3), rivaroxaban (1.3%; 95% Cl, 0.0-3.1), and
warfarin (2.4%; 95% Cl, 0.1-4.7) cohorts

Similar risks between cohorts for recurrent VTE (OR, 0.99;
95% Cl; 0.85-1.14) and MB (OR, 0.75; 95% Cl: 0.47-1.19)

Rivaroxaban associated with fewer hospitalizations (OR, 0.86;
95% Cl, 0.77-0.96) and fewer outpatient visits (OR, 0.23; 95%
Cl, 0.10-0.56) vs warfarin

Average total medical costs per patient per year were $2829
lower with rivaroxaban versus warfarin; total healthcare costs
(including pharmacy) were similar

Recurrence of VTE within 12 months of index admission date:
6.5% DOAC; 6.4% warfarin (P=0.93)

No significant differences in occurrence of PE and DVT

No difference in bleeding: 1.7% in DOAC and 1.2% in warfarin
group (p=0.31)
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Objective

Patients

Outcomes

Perales et al

(2020)°

Ballerie et al

(2021)’

Costa et al

(2021)3

Cohen et al

(2021)°

Rivaroxaban vs
warfarin for stroke
prevention and VTE
treatment in severe
obesity and high
body weight

Apixaban and
rivaroxaban in obese
patients treated for
VTE

Rivaroxaban versus
warfarin in obese VTE
patients

Apixaban vs. warfarin
in VTE patients with
obesity and morbid
obesity

Retrospective
chart review at 2
academic medical
centers

Observational
study of drug
levels and clinical
outcomes

Cohort analysis of
HER data

Integrated study
of 5 US claims
databases

Adult patients with BMI >40
kg/m? or weight >120 kg
newly initiated on warfarin
(N =92) or rivaroxaban (N =
84) for VTE treatment or AF

Obese patients followed at
a thrombosis center and
treated for VTE (N = 146)

Patients with incident VTE
receiving rivaroxaban (N =
6,755) or warfarin (N =
6,755)

BMI = 30 kg/m?

112,024 non-obese and
43,095 obese patients (of
whom 19,751 were
morbidly obese)

Clinical failure numerically lower for rivaroxaban vs warfarin
(5% vs 13%; P = 0.06)

LOS was significantly shorter for rivaroxaban vs warfarin (2
days vs 4 days; P < 0.0001).

Bleeding complications numerically higher in the rivaroxaban
arm (8% vs 2%, P = 0.06)

22 patients (15%) had DOAC concentrations outside the on-
therapy ranges; associated with younger age, rivaroxaban
use, and shorter time since last intake

In median follow-up of 16 mos, 2 patients (1%) receiving
apixaban had recurrent VTE; no major bleeding; minor
bleeding in 11 patients (8%)

Rivaroxaban associated with reduced hazard of recurrent VTE
vs warfarin at 3 months (HR 0.61, 95% Cl 0.51-0.72); 6 mo (HR
0.65, 95%Cl 0.55-0.77); and 12 months (HR 0.63, 95% Cl 0.54-
0.74)

No difference in major bleeding at 3 months (HR 0.99; 95%
Cl, 0.68-1.44), 6 mo (HR, 0.90; 95% Cl, 0.64-1.26), and 12
months (HR, 1.00, 95% Cl, 0.73-1.36)

No significant differences across BMI categories for recurrent
VTE or major bleeding

No significant effect of weight or BMI on recurrent VTE and
MB when stratified by obesity status (interaction p > 0.10)

Apixaban associated with significantly lower risk of recurrent
VTE (obese: 0.73 [0.64-0.84]; morbidly obese: 0.65 [0.53-
0.80]) and MB (obese: 0.73 [0.62-0.85]; morbidly obese: 0.68
[0.54-0.86]) vs warfarin
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Objective

Patients

Outcomes

Cohen et al

(2021)*°

Perino et al

(2021)*°

Samaranayake
et al (2021)%°

Scott et al
2022)%*

Apixaban in patients
with high body
weight or obesity and
VTE

Bleeding and
recurrent VTE across
spectrum weights

in patients taking
warfarin vs DOACs
(all DOACs)

Rate of recurrent
VTE within 6 months
of starting
anticoagulation in
newly diagnosed PE
taking DOAC vs
warfarin

Compare DOACs and
VKA use in morbidly
obese patients with

VTE

Post hoc analysis
of the AMPLIFY
trial

Retrospective
cohort

Multisite
propensity scores
matched case-
control study

Single center
retrospective
cohort study

Patients in the AMPLIFY
safety population who had
recorded body weight (n =
5384) and/or BMI (n =
5359)

N=51,871

>120 kg - <140 kg: warfarin,
N =2829; DOAC, N = 1938

2140 kg: warfarin N = 1442;
DOAC, N = 725 (apixaban,

N = 221; dabigatran, N = 38;
edoxaban, N = 2;
rivaroxaban, N 464)

>120kg or BMI >40
receiving DOACs (apixaban,
N = 13; rivaroxaban, N =
141) or warfarin (N = 46)

Patients with BMI

>40 kg/m? admitted with
acute VTE and initiated on
a DOAC (N = 129) or VKA
(N =118)

For apixaban vs enoxaparin/warfarin:

Recurrent VTE/VTE-related death rates were similar (P= 0.44)
across body weight subgroups, with RR (95% Cl) of 0.63 (0.23,
1.72) for <60 kg, 0.99 (0.65, 1.50) >60 to <100 kg, 0.77 (0.34,
1.72) for 2 100 to < 120 kg, and 0.20 (0.02, 1.72) for > 120 kg

Composite of MB/CRNMB rates significantly lower, with RRs
(95% Cl) of 0.46 (0.24, 0.89), 0.49 (0.38, 0.63), 0.30 (0.16,
0.58), and 0.28 (0.12, 0.66), respectively

Pts 2120 to <140 kg

Major bleeding, DOAC vs warfarin; IRs: (33.2 [95% Cl, 21.7—
51.0] versus 60.0 [95% Cl, 45.1-79.8], P=0.0217)

CRNM bleeds, DOAC vs warfarin; IRs (164.3 [95% Cl, 135.2—
199.6] versus 239.2 [95% Cl, 206.6—276.9], P=0.0022),

Numerically less recurrent VTE

Pts >140kg

No significant differences in outcome incidence rates;
numerically fewer major bleeds

BMI >40 or body weight >120 kg, the rate of recurrent VTE
was 5.8% (n=6) in the DOAC group compared to 6.8% (n=3) in
the warfarin group,

bleeding events occurred in 9.6% (n=10) in the DOAC group
compared to 15.2% (n=7) in the warfarin group.

Similar risks of recurrent VTE for DOAC and VKA

Hazard of recurrent thrombosis not statistically, significantly
different in patients treated with a DOAC compared with VKA
(HR, 0.28; Cl, 0.07-1.11; P=0.07)
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Objective

Patients

Outcomes

Crouch et al

(2022)"*

Anusim et al

(2022)*?

Berger et al
(2022)"’

Lorenz M

(2022)*#

Apixaban vs warfarin
for treatment of VTE
in patients with
severe obesity

Safety and efficacy of
apixaban and
rivaroxaban in obese
patients with acute
thrombosis/embolism

VTE recurrence,
major bleeding,
healthcare resource
utilization, and
healthcare costs
among VTE patients
with obesity who
received rivaroxaban
versus warfarin

Safety and efficacy of
DOACs in pts >140kg
or BMI >50.

Primary: any bleed

Secondary:
thrombotic events

Multi-center
retrospective
study

Retrospective
single-center
study

Retrospective,
observational
cohort study

Retrospective
chart review

Patients with acute VTE
receiving apixaban (N = 314)
or warfarin (N = 785)

Weight 2120 kg or BMI 240
kg/m?

Patients (N = 499) with BMI
> 40 kg/m? admitted from
January 2013 to January
2020 with acute VTE and
treated with either
rivaroxaban (n=296) or
apixaban (n=203)

Patients with BMI >40
(rivaroxaban, N = 3565;
warfarin, N = 2493)

9.6-month mean
observation period

Patients aged 18-89 years
and weight 2140 kg or BMI
>50 kg/m? receiving DOACs
(apixaban, N = 43;
rivaroxaban, N = 23;
dabigatran, N = 13) or
warfarin (N = 205)

Time to recurrent VTE significantly longer for apixaban vs
warfarin (P = 0.018)

Apixaban use associated with a reduced risk of recurrent VTE
vs warfarin (HR, 0.54, 95% Cl, 0.29-0.97; P = 0.04)

No significant differences in MB, CRNMB, or all-cause
mortality

Neither apixaban nor rivaroxaban are associated with an
increase in VTE recurrence in the morbidly obese

No statistically significant differences in bleeding rates or
mortality between the rivaroxaban and apixaban groups

Rivaroxaban associated with lower risk of VTE recurrence
[7.0% vs. 8.2%, HR(95% C1)=0.85(0.75;0.97)] and a similar risk
of major bleeding [4.1% vs. 3.6%, HR(95%
Cl)=1.11(0.89;1.37)] relative to warfarin users at 12 months

Higher pharmacy costs incurred by rivaroxaban recipients
(cost difference=$1252) were offset by lower medical costs
(cost difference=— $2515, all p<0.05) compared with warfarin
recipients

Bleeding event rates comparable in DOAC and warfarin
groups (17.5% vs 17.1%, P>.05)

Bleeding events in the DOAC group: apixaban, 7 patients
(16.3%); rivaroxaban, 11 patients (45.8%), dabigatran,
1 patient (7.7%)

No significant difference in rates of minor, nonmajor clinically
relevant, or major bleeding events

Thrombotic events: 2 in the warfarin group, 0 in the
DOAC group
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morbidly obese VTE
patients receiving
rivaroxaban or
warfarin

cohort study

weight >120 kg

Treated with
rivaroxaban (N = 487) or
warfarin (N = 785)

Objective Patients Outcomes
Watson et al Examine Retrospective Patients with a diagnosis Primary outcome (composite of stroke or recurrent VTE):
(2022)* effectiveness (stroke = cohort study of VTE or AF and BMI 235 1 patient (1.9%) in the DOAC group; 2 patients (1.9%) in the
and VTE) of DOACs kg/m? receiving DOACS warfarin group
.compared t‘_) warfa.rln (éplxaban, N =35; Incidence of bleeding nonsignificantly higher in DOAC group
in a population (Afib rivaroxaban, N = 19) or (5.6% vs 0.9% for warfarin, P = 0.11)
and VTE) with obesity warfarin (N = 108) =7 = ! '
(composite primary No difference between groups in incidence of DVT, PE, or
outcome) stroke in patients with a BMI 240 kg/m?.
Weaver et al Rates of thrombosis Multicenter, Patients identified for acute | No difference in hazard of VTE
(2022)% and bleeding in retrospective VTE with BMI >40 kg/m? or

HR =0.69, 95% Cl, 0.42-1.08; P = 0.12
No difference in major bleeding

HR =1.29; 95% Cl, 0.66-2.30; P = 0.52

AF = atrial fibrillation; BMI = body mass index; Cl = confidence interval; CRNMB = clinically relevant non-major bleeding; DOAC = direct oral anticoagulant; DVT
= deep vein thrombosis; HR = hazard ratio; MB = major bleeding; NE = not estimable; OR = odds ratio; PE = pulmonary embolism; RR = relative risk; VTE =
venous thromboembolism
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Efficacy and Safety of DOACs vs Other Anticoagulants in Very Obese Patients with VTE: Systematic Reviews and Meta-analyses

Objective

Studies/Patients

Included

BMI/Weight

Outcomes

Martin et al (2021
ISTH Guidance)?

Elshafei et al (2021)%

Katel et al (2021)*°

Mai et al (2021)¢

Review and update
2016 ISTH
recommendations®?
on use of DOACs
for VTE treatment
and prevention in
patients with
severe obesity

DOACs vs warfarin
in morbidly obese
patients with acute
VTE

DOACs vs
traditional
anticoagulants in
VTE in morbidly
obese patients

DOACs in the
treatment of acute
VTE in patients with
obesity

*Comparisons are for DOAC vs VKA/LMWH.
**Only data from weight 2120 kg included.
BMI = body mass index; Cl = confidence interval; DOAC = direct oral anticoagulant; DVT = deep vein thrombosis; HR = hazard ratio; MB = major bleeding; OR =
odds ratio; RR = relative risk; VKA = vitamin K antagonist; VTE = venous thromboembolism

Available data for

use of DOACs for VTE

treatment and
prevention in
patients with
obesity, including
phase 3, phase 4,
meta-analyses, and
PK/PD studies

5 observational
studies of DOACs

compared to warfarin

(N =6585)

5 studies comparing
DOACs to VKAs or
LMWH (N = 6,575)

21 studies (N =
50,360) including
22,593 with obesity

Literature review through August 1,
2020 including terms “obese weight”
or “obesity”, along with relevant
terms for DOACs and VTE
treatment/prevention

See Graphical Abstract on page 2 of this
Resource Guide

BMI > 40 kg/m? or weight > 120 kg DOACs non-inferior to warfarin in reducing
VTE recurrence (OR, 1.07; 95% Cl, 0.93-

1.23)

DOACs non-inferior to warfarin in MB
events (OR 0.80; 95% Cl, 0.54-1.17)

Recurrent VTE: 2.96% DOAC, vs 2.54%
VKA/LMWH (OR, 1.17; 95% Cl, 0.87 to
1.59; P =0.30)

Various, depending on study
1. BMI 240 kg/m?
2. BMI>40 kg/m?, >120 kg
3. ICD 9/ICD 10 diagnosis code for
morbid obesity
4. BMI =30 kg/m? vs < 30 kg/m?;
weight 2120 kg vs. <120 kg**
5. Weight >120kg
BMI >30 kg/m?: 16,150 pts; BMI 240
kg/m?: 6443 pts

MB: 1.89% DOAC, vs 2.54% VKA/LMWH
(OR, 0.74; 95% Cl: 0.53-1.03, P = 0.08)

VTE recurrence*®; Obese: RR 1.03; 95% ClI
0.93-1.15); Morbidly obese: RR 1.06; 95%
C10.94-1.19

MB*, Obese: RR 0.57; 95% Cl 0.34-0.94;
Morbidly obese: RR 0.71; 95% CI 0.50-1.00
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