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or surgery, and 30-day HF readmissions
did not differ among the 4 groups.

In this observational analysis, we
evaluated the association of BMI with
clinical outcomes in patients who
underwent treatment for MR with
TMVr. Our findings indicate that BMI
does not significantly influence rates of
in-hospital mortality, stroke/transient
ischemic attack, AMI, pericardial effu-
sion/tamponade requiring treatment,
and 30-day HF readmissions. Patients
with BMI < 20 kg/m2 were more likely
to develop AKI and those with BMI ≥
25.0 to 29.9 kg/m2 had higher rates of
bleeding/transfusion.

In a previous study from the German
TRAnscatheter Mitral valve Interven-
tions registry of 799 patients, in-hospital
mortality did not differ across the 4 BMI
caregories.6 Further, patients with BMI
< 20 kg/m2 had higher rates of postpro-
cedure bleeding/transfusion and
increased mortality at a median follow-
up of 1 year. There is mounting evidence
that frailty is associated with increased
morbidity and mortality after cardiac
surgery and percutaneous cardiac inter-
ventional procedures. Hence, BMI < 20
kg/m2 is considered as an important
marker of frailty according to the Valve
Academic Research Consortium 2 crite-
ria.7 In our study, rates of AKI were
higher in patients with BMI < 20 kg/m2,
but no significant difference was found
for other outcomes.

This study is limited by database,
which lacks information on labora-
tory variables, medications used, pro-
cedural details/success, and etiology
of MR (degenerative vs functional)
which may have affected outcomes.
In addition, the NRD lacks long-term
follow-up.

In conclusion, our study showed no
significant association of BMI with
short term outcomes in patients who
underwent TMVr. Further studies are
needed to determine long-term influ-
ence of BMI on outcomes of TMVr.
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Network Meta-Analysis

Comparing Apixaban
Versus Rivaroxaban in

Morbidly Obese Patients

With Atrial Fibrillation
The efficacy and safety of DOACs in
morbidly obese patients have been well
investigated over the last few years.1−4

Our recent meta-analysis showed that
the Direct oral anticoagulants (DOAC)
group did not increase stroke or sys-
temic embolism (SE) event rate com-
pared with the warfarin group and the
DOAC use was significantly associated
with a lower major bleeding event rate
compared with the warfarin group.5

However, it is still unknown which
DOAC is more appropriate than others.
Apixaban and rivaroxaban are the 2
most common DOACs prescribed in the
United States but there is no guidance on
which agent should be selected in mor-
bidly obese patients with AF.6 Tradi-
tional meta-analyses cannot be used this
time because no study directly compared
apixaban with rivaroxaban. In addition,
it is not feasible to conduct clinical stud-
ies directly comparing DOACs in real-
world setting. Thus, we conducted a net-
work meta-analysis (NMA) to indirectly
compare apixaban and rivaroxaban and
address which direct oral anticoagulant
should be used.

Cochrane Library, Embase, Google
Scholar, MEDLINE, and Web of Sci-
ence database searches for relevant
articles through December 23, 2019
were performed. The keywords used
were (rivaroxaban OR apixaban OR
warfarin) AND (obese OR obesity).
The study selection was independently
performed by 2 investigators (KK and
MH) based on the pre-specified inclu-
sion and exclusion criteria. This NMA
included studies if patients are aged
>18 years old with BMI >40 kg/m2 or
weight >120 kg receiving apixaban, or
rivaroxaban who are diagnosed as AF.
The NMA excluded studies if they
included pregnant, dialysis or mechani-
cal heart valve recipients. Case series,
case-control studies and non-English
articles were excluded. Conference
abstracts were also excluded because
Enough data were not provided for
study quality assessment.

Two investigators independently
extracted the following data from the
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Figure 1. Forest plots of enrolled studies for the stroke or systemic embolism and major bleeding event

rate in morbidly obese patients receiving apixaban, rivaroxaban or warfarin. Forest plot shows relative

effect of each drug. Diamond is the summary estimate from the pooled studies. 95%. CI = credible

interval; SE = systemic embolism.

Readers’ Comments 161
included studies: baseline characteristics,
follow-up period, and efficacy and safety
outcome results, number of included
patients, and study design. Primary effi-
cacy outcome is the composite outcome
of stroke or SE and primary safety out-
come is the major bleeding event rate.

Odds ratios (OR) and 95% credible
interval (CI) were calculated for stroke
or SE as a primary efficacy outcome
and major bleeding as a primary safety
outcome using Microsoft-Excel-based
network meta-analysis software (Net-
MetaXL).7 Our NMA applied the ran-
dom effects models because we
assumed that the included studies
would have a variety of effect sizes due
to heterogenous populations included
in the studies and random effects mod-
els fit the data better than fixed effects
model. Bayesian network meta-analysis
was described with 95% CI. The NMA
followed Preferred Reporting Items for
Systematic Reviews and Meta-analysis
guidelines.8

Five retrospective studies were
included for our NMA.1−3,9,10 The flow
diagram and details in literature search
results have been published elsewhere.5

Key baseline characteristics and quality
assessment results of the included studies
have been reported previously.5 In brief,
four studies were retrospective cohort
studies and one study was a post-hoc
study of the randomized controlled trial.
The network plot showed that similar
number of studies compared between the
apixaban (3 studies for both efficacy and
safety outcomes) or rivaroxaban (4 stud-
ies for efficacy outcome and 3 studies for
safety outcome) and warfarin groups but
more subjects in the warfarin group
(n = 4,311 for efficacy outcome and
4,281 for safety outcome) were included
more than the rivaroxaban group
(n = 3,799 for efficacy outcome and
3,762 for safety outcome) than apixaban
group (n = 602 for efficacy and safety
outcomes).

There was no statistically significant
difference in stroke or SE event rate
between the apixaban and rivaroxaban
groups (OR 0.35; 95% CI 0.05, 1.45;
Figure 1). Four studies reported the
major bleeding event rate and were
included for this NMA. There was no
significant difference in major bleeding
event rate between apixaban and rivar-
oxaban groups (OR 0.98; 95% CI 0.25,
3.13; Figure 1).

To our knowledge, this is the first
NMA study comparing apixaban with
rivaroxaban in morbidly obese patients
with AF. Our NMA showed there was
no significant difference in both the
event rates of stroke or SE and major
bleeding between the apixaban and
rivaroxaban groups with atrial fibrilla-
tion. It is reasonable to consider either
apixaban or rivaroxaban in morbidly
obese patients with AF. A randomized
controlled trial directly comparing
apixaban with rivaroxaban is needed to
confirm our NMA results in morbidly
obese patients with AF.
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