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1. Background

The treatment of acute venous thromboembolism (VTE) in patients
with bodyweight >120 kg or BMI >40 kg/m? with a direct oral anti-
coagulant (DOAC) is controversial. Current guidance from the Interna-
tional Society of Thrombosis and Haemostasis Scientific Standardisation
Committee (ISTH SSC) recommends avoiding DOACs in this population
due to limited safety and efficacy data from the phase III clinical trials
and the limited information currently available on the influence of high
bodyweight on primary pharmacokinetic parameters [1].

We report our experience of rivaroxaban prescribing for acute VTE in
patients with a BMI >40 kg/m? or weight >120 kg who were recruited
to the FIRST Registry (NCT02248610).

2. Method

The FIRST Registry is a UK only multicentre study, investigating the
incidence of long-term complications for VTE treated with rivaroxaban
without bridging heparin.

The inclusion criterion for FIRST is that patients should be >18 years
with an objectively verified diagnosis of deep vein thrombosis (DVT)
and/or pulmonary embolism (PE) according to local protocols at each
site and treated according to routine clinical practice with rivaroxaban.
Routine clinical practice included an in-hospital VTE, those hospitalised
for their VTE management and those managed partially or exclusively in
the outpatient/primary care setting. Interim heparin therapy for a
maximum of 48 h until definitive diagnostic testing had been completed
was permitted.

Exclusion criteria were heparin for more than 48 h, more than one
dose of vitamin K antagonist, inability to attend for follow-up, inability
to consent, presence of co-existent indication for anticoagulation (eg.
atrial fibrillation) or presence of a contraindication listed in the sum-
mary of product characteristics for rivaroxaban.

The observation period for each participant covers the treatment
period with rivaroxaban and follow up until study end. Study follow up
matched local practice at each site with visits at one month, three and/or
six months and then annually thereafter. Study visits were either a face
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to face review if the participant was attending for follow up of their VTE
or by telephone/post if they were not routinely returning to the hospital.

Participants were included in this case series if they had a BMI >40
kg/m? or bodyweight >120 kg recorded at baseline. The primary clin-
ical outcomes were objectively diagnosed recurrent VTE, major or
clinically relevant major bleeding (CRNMB) and all-cause mortality.
Cases of recurrent VTE were reported locally and adjudicated centrally.
Bleeding severity was reported according to ISTH SSC recommendations
[2].

Ethical approval was obtained from the West of Scotland Research
Ethics Service (14/WS/1120).

3. Results

Between December 2014 and October 2018, 1262 participants were
recruited to the FIRST Registry from 22 different hospital sites in the UK.

109/1262 (9%) were identified as having a BMI >40 kg/m2 or
weight >120 kg, recruited at 17/22 sites (77%) (Table 1). Ninety-seven
participants were eligible for inclusion in this case series. Eleven par-
ticipants had a bodyweight >150 kg. The maximum weight was 234 kg
and the maximum BMI was 64.6 kg/m2.

The exclusions and treatment outcomes are described in Fig. 1. The
median duration of follow up was 420 days (IQR 214-769 days). The
median duration of rivaroxaban exposure was 168 days (IQR 86-320
days).

Reassuringly, no participants had an objective diagnosis of recurrent
VTE whilst prescribed rivaroxaban.

One participant presented to the local site with leg symptoms a week
after the diagnosis of his index event. Further scanning revealed no
evidence of new proximal DVT and non-resolution of previous DVT
(index event). He was switched to warfarin, and later to apixaban due to
poor warfarin control. A second participant continued to have leg
symptoms whilst on rivaroxaban. Further scanning revealed improve-
ment but with residual vein thrombosis. The physician preference was to
switch to dabigatran. Two participants had a VTE recurrence after
planned discontinuation of their rivaroxaban treatment for their index
event (36 and 198 days after stopping rivaroxaban). They were both
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Table 1
Baseline characteristics.
Characteristic N=97
Male, n (%) 58
(59.8)
Median age, years [IQR] 54 [46-64]
Median weight, kg [IQR] 126 [119-133]
Weight group
<120 kg*, n (%) 24
(24.7)
120-150 kg, n (%) 62
(63.9)
>150 kg, n (%) 11
(11.3)
Median BMI, kg/m? [IQR] 41.8 [38.8-45.3]
<40 kg/m?, n (%) 29 (30)
>40 kg/m?, n (%) 66 (68)
Data not available, n (%) 2(2)
Ethnicity
Asian, n (%) 4 (4.1)
Black, n (%) 11 (11.3)
White, n (%) 82 (84.5)
Median creatinine clearance (ml/min) [IQR] 153 [124-193]
50-90 ml/min, n (%) 7(7.2)
>90 ml/min, n (%) 89
(91.8)
Data not available, n (%) 1(1.0)
Location of index event
Distal DVT, n (%) 20 (20.6)
Proximal DVT, n (%) 49 (50.5)
Pulmonary embolism, n (%) 27 (27.8)
Upper limb DVT, n (%) 1(1.0)
Unprovoked index VTE event, n (%) 81 (83.5)
Started on rivaroxaban immediately with no LMWH pre- 44 (45.4)

treatment, n (%)

Abbreviations: BMI, body mass index; DVT, deep vein thrombosis; IQR, inter-
quartile range.

2 Includes participants with a BMI > 40 kg/m? and weight < 120 kg and
weight < 120 kg and >BMI 40 kg/m?.

restarted on rivaroxaban. There were no deaths reported in the eligible
97 participants.

Six episodes of CRNMB were reported (four abnormal uterine
bleeding, one haematoma, and one lower gastrointestinal involving
bleeding into a stoma bag following irrigation). No major bleeding was
reported.

4. Discussion

We present reassuring data from the UK of real-world experience of
prescribing rivaroxaban to patients >120 kg or BMI >40 kg/m?. There
were no episodes of treatment failure resulting in new symptomatic VTE
in 97 patients. Prescribing of rivaroxaban to this patient group was from
17 out of 22 sites participating in the FIRST Registry in the UK, sug-
gesting this is national practice, and not localised. The FIRST Registry
inclusion criterion was that participants could only have had up to a
maximum of 48 h heparin therapy before their VTE diagnosis for in-
clusion in the study. Of note, 44/97 (45%) received no heparin and were
treated with rivaroxaban alone. This data is therefore encouraging for
the single drug approach with rivaroxaban as upfront treatment of VTE
in this patient population.

Six episodes of CRNMB were reported in six participants. This is
comparable with rates of CRNMB in the seminal studies of rivaroxaban
[3] and suggests that these patients are receiving comparable anti-
coagulation, and are not being under-treated, which is the concern with
patients with high bodyweight.

Since rivaroxaban was licensed for the treatment of VTE in 2013,
experience of prescribing this drug for those >120 kg and BMI 40 kg/m?
has grown.

Emergent ‘big data’ from US claims studies provide added
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reassurance. Spyropoulos and colleagues reported 2890 propensity-
matched pairs of patients (BMI > 40 kg/m?%) managed with rivarox-
aban compared with traditional therapy treated for six months for their
index event [4]. They reported no difference in the risk of recurrent VTE
event or major bleeding. However, it is recognised that claims database
analyses have limitations regarding the accuracy of data input and
prescription records. A multi-centre retrospective chart review was
performed on patients discharged from Canadian institutions with acute
VTE between 2014 and 2017. The investigators performed a subgroup
analysis in patients >120 kg and linked the chart data with adminis-
trative prescription refill data (DOACs, n = 109, median 138 kg, IQR
129-154 kg and traditional therapies, n = 78, median 142 kg, IQR
130-161 kg). They reported that more obese patients with acute VTE
were prescribed DOACs than traditional therapies (n = 109, 58.3% vs n
=78, 41.7%), and that the uptake of DOACs in this population increased
each year in their study. No recurrent VTE was reported on treatment for
traditional therapy or the DOACs and the rate of major or CRNMB with
DOACs and traditional therapy was comparable [5]. A single centre
retrospective cohort study investigated patients anticoagulated for the
treatment of acute VTE with warfarin (n = 167, 46%), apixaban (n = 47,
13%), or rivaroxaban (n = 152, 42%) with a BMI >40 kg/m2 [6]. They
reported no significant differences in the occurrence of recurrent VTE
between treatment groups. More recently, the Mayo Clinic VTE Registry
reported comparable, prospectively collected, efficacy data for patients
>120 kg prescribed apixaban and rivaroxaban for the treatment of VTE
compared with traditional therapies (DOACs, n = 108, median 129.7 kg,
range 120.2-238.3 kg). Of note, they observed a higher VTE recurrence
rate in those >120 kg with cancer treated with rivaroxaban [7]. Whilst
there has been no randomised control trial comparing efficacy outcomes
between traditional therapy and rivaroxaban in this population,
outcome data has grown over the last four years since the guidance is-
sued by the ISTH SSC.

The characterisation of PK properties in the obese was previously
highlighted by the authors of the ISTH SSC guidance as an area requiring
further research [8]. We have recently published a population phar-
macokinetic (PK) model derived from 913 patients from clinical prac-
tice. The model included n = 84 patients >120 kg and <149 kg, and n =
8 > 150 kg. Weight alone was not found to significantly influence the
primary pharmacokinetics of rivaroxaban [9]. This concurs with the
findings of the population PK modelling studies conducted by industry,
which report that weight alone does not substantially influence rivar-
oxaban exposure [10].

5. Limitations

We report a low number of patients in the context of describing the
efficacy of a treatment for acute VTE, since the incidence of treatment
failure whilst on rivaroxaban in the pooled EINSTEIN results was 2.1%
[3]. Given the low frequency of morbid obesity in the population,
recruiting large numbers of patients in this population is challenging. In
the FIRST Registry, 73/1262 (6%) of the study population had a BMI
>40 kg/m?. In the UK, only 4% of women and 2% of men have a BMI
>40 kg/m2 [11]. The inclusion criteria of up to a maximum of 48 h of
heparin means that patients who may have had a more severe VTE index
event may not have been included due to the severity of their
presentation.

6. Conclusion

We present reassuring outcome data from multiple UK hospitals
prescribing rivaroxaban to patients who have a BMI >40 kg/m? or
bodyweight >120 kg. We suggest the ISTH SSC review its guidance with
regard to the use of rivaroxaban in this patient group up to 150 kg in
light of the recent pharmacokinetic data and mounting efficacy data.
There remains a need for more outcome data in this cohort especially in
those with cancer, above 150 kg and for the other DOACs.
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Fig. 1. Consort diagram and summary of participant
outcomes.

*Twelve participants did not complete follow up after
consent and are not included in this subgroup anal-
ysis. Two out of these twelve participants died. Cau-
ses of death were pancreatic cancer and cardiac arrest
(confirmed at post-mortem).

"Dose of long-term treatment not available for one
participant.

Non-bleeding related complications included; rash
(x2), headache, dizziness, nausea, constipation and
fluid retention.

Longterm management
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