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Background: To study the impact of type of atrial fibrillation on outcomes following transcatheter mitral
valve repair. The development of atrial fibrillation (AF) in degenerative mitral regurgitation (MR) can be
a sign of progression of MR and associated with adverse outcomes. However, the impact of type of AF in
patients undergoing transcatheter mitral valve (MV) repair remains uncertain.

Methods: Patients 18 years or older who underwent TMVR procedure in 2016 and had a concurrent
ICD-10 diagnosis of either paroxysmal or non-paroxysmal AF were included from Nationwide Readmission
Database (NRD). The association between type of AF and mortality, stroke, readmission (cardiovascular
and non-cardiovascular readmissions) and composite outcome (mortality, inpatient stroke or 30-day
readmissions) was analyzed using multivariable logistic regression. Statistical Analysis System (SAS) software
9.4 was used to conduct the analysis.

Results: A total of 913 (weighted N=1,750) TMVR hospitalizations from NRD for year 2016 were
included. Of these, 510 (weighted N=995) patients had non-paroxysmal AF and 403 (weighted N=755) had
paroxysmal AF. Patients with non-paroxysmal AF were older than paroxysmal AF (82.53 vs. 81.27; P=0.0004).
As compared to paroxysmal AF, those with non-paroxysmal AF had comparable odds of composite outcome
of stroke, readmission, or mortality (OR 1.31; 95% CI: 0.77-2.23), as well as stroke (OR 0.43; 95% CI: 0.10-
1.78), or mortality (OR 0.54; 95% CI: 0.21-1.37), in patients undergoing TMVR. Similarly, no differences
were noted in the odds of cardiac readmissions (OR 1.38; 95 % CI: 0.83-2.28), non-cardiac readmissions (OR
0.80; 95% CI: 0.49-1.32) and discharge to skilled nursing/short term care (OR 1.24; 95% CI: 0.66-2.36) in
those with non-paroxysmal vs. paroxysmal AF.

Conclusions: Inpatient outcomes and readmissions were similar in patient with paroxysmal and non-
paroxysmal atrial fibrillation in this study. Future studies exploring the effect of type of atrial fibrillation on

long term outcomes are needed.
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Introduction

Transcatheter mitral valve repair ('MVR) has emerged as a
promising treatment option for symptomatic patients with
chronic severe primary mitral regurgitation for patients at
higher surgical risk (1,2). The MitraClip® device system is now
approved for repair of both degenerative and functional MR
in US and has been proven to be effective in reducing MR,
symptoms of heart failure, and left ventricular remodeling (3,4).

Atrial fibrillation (AF) significantly increases the risk
of cardioembolic events and heart failure (5). It has been
categorized as paroxysmal (returns to sinus rhythm within
7 days), non-paroxysmal (returns to sinus rhythm after
7 days), or permanent (does not return to sinus rhythm) (6).
Almost half of the patients with degenerative MR have
AF at 10 years (7). Patients with degenerative MR and
AF had higher risks of stroke, bleeding, death and HF
hospitalizations, after TMVR. Previous studies have shown
that non-paroxysmal AF is associated with higher rate of
stroke and mortality when compared to paroxysmal AF (8).
Whether any difference exists in the impact of paroxysmal
versus non-paroxysmal AF on post-TMVR outcomes remains
a subject of interest. Our goal is to explore this impact based
on 2016 Nationwide Readmission Database (NRD) for
patients undergoing transcatheter MV repair.

Methods
Study population

Patients were selected from Nationwide Readmission
Database (NRD) for year 2016. Patients 18 years and
older in age who underwent TMVR procedure and had a
concurrent ICD-10 diagnosis of either paroxysmal (148.0)
or non-paroxysmal AF (I48.1 and 148.2) were included.
Diagnoses and procedures were found using ICD-10
codes. Patients were categorized into non-paroxysmal and
paroxysmal AF groups.

To ensure complete 30-day follow-up for a calendar year,
discharges were limited to January-November. Discharges
in December were excluded. Further exclusion criteria
included patients with ICD-10 procedure codes. For the
readmission outcome, patients were excluded if index
admission had missing length of stay (LOS) or the patient
died or left the hospital against medical advice.

Variable of interest

Outcomes of interest were in-hospital stroke, mortality, 30-
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day readmission, categorized as no admission, cardiac or non-
cardiac admission, LOS, discharge disposition and a composite
endpoint of mortality, readmission, or stroke during index
hospitalization. The main predictor of interest was type of AF
(paroxysmal versus non-paroxysmal). Covariates of interest
were age, gender, income quartile, number of Elixhauser
comorbidities, hospital size, and teaching status of hospital.

Statistical analysis

Statistical Analysis System (SAS) software 9.4 (TS1MS5,
SAS Institute Inc., Cary, North Carolina) was used for
statistical analysis. Baseline characteristics were determined
using SAS procedures designed to account for the complex
sampling design of the NRD survey. Statistical analysis was
appropriately weighted using the weights supplied by the
NRD to produce nationally representative estimates. All
analyses are performed on the weighted number of events
in the cohort using complex survey procedures and domain
analysis to ensure proper adjustment of standard errors.
PROC SURVEYFREEQ, PROC SURVEYMEANS, and
PROC SURVEYREG were used to determined baseline
characteristics. Differences in baseline characteristics are
evaluated using F-test results from a simple linear regression
in PROC SURVEYREG for continuous variables (PROC
SURVEYMEANS does not give P value of comparison
groups, simple linear regression is an established workaround
for this) and Rao Scott Chi-Square results from PROC
SURVEYFREQ for categorical variables. Categorical
variables are displayed as percent weighted visits with 95%
confidence of these estimates. Continuous variables are
displayed as median (interquartile range).

The association between type of AF and the binary
outcomes (mortality, stroke, composite outcome) were
analyzed using multivariable logistic regression using PROC
SURVEYLOGISTIC. The association between type of
AF and the multinomial (more than two levels) outcomes
(readmission and discharge disposition) were analyzed using
multivariable generalized logistic regression using PROC
SURVEYLOGISTIC (logit). The association between type
of AF and the continuous LOS outcome was analyzed using
multivariable linear regression with PROC SURVEYREG. All
models were adjusted for age, gender, number of Elixhauser
comorbidities, income quartile, hospital size, and teaching
status of hospital. Results are presented as odds ratios (95%
confidence interval) for categorical outcomes (logistic models)
and beta estimates for continuous outcomes (linear regression).

This study has been rendered exempt from ethics review.
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Table 1 Baseline characteristics of patients undergoing TMVR in paroxysmal vs. non-paroxysmal AF

Characteristics (n=913, N=1,750) Paroxysmal (N=755.29) Non-paroxysmal (N=994.55) P value
Demographics
Age(years), median [IQR] 81 [74, 86] 83 [78, 86] 0.0004*
Gender 0.788
Female 49.1% 50.2%
Male 50.9% 49.8%
Median Household Income 0.007*
0-25" percentile 22% 19%
26"-50" percentile 25% 27%
51"-75" percentile 22% 31%
76"-100" percentile 31% 23%
Teaching Status of Hospital 0.558
Metropolitan teaching 90.90% 89.54%
Metropolitan non-teaching 9.10% 10.46%
Elixhauser comorbidities, median [IQR] 1.94 [1.05, 2.80] 1.79[0.75, 2.79] 0.4682

*, P value represents results of linear regression with AF type as the predictor. AF, atrial fibrillation; TMVR, transcatheter mitral valve repair.

Results

A total of 913 (weighted N=1,750) patients from
Nationwide Readmission Database for 2016 who underwent
TMVR in the US were selected. Of these, 510 (weighted
N=994.55) or 57% patients had non-paroxysmal AF and 403
(weighted N=755.29) or 43% had paroxysmal AF (Tible 1).
Patients with non-paroxysmal AF were older (82.53 wvs.
81.27, P=0.0004) when compared to paroxysmal AF. The
median household income differed between the paroxysmal
and non-paroxysmal AF groups (P=0.007). Otherwise,
the groups were largely similar (7able 1). The Elixhauser
comorbidity score was similar between the paroxysmal and
non-paroxysmal AF groups as well.

After adjustment, there was no statistical difference in the
odds of stroke (OR 0.43; 95% CI: 0.10-1.78), mortality (OR
0.54; 95% CI: 0.21-1.37), composite outcome of stroke,
readmission, and mortality (OR 1.31; 95% CI: 0.77-2.23),
or median LOS (estimated beta -1.11, SE 0.675, P=0.101)
between non-paroxysmal vs. paroxysmal AF (Table 2,
Figure 1). A total of 892 (weighted N=1,695) patients were
eligible for inclusion for discharge disposition and 30-day
readmission analysis, of these 57% (weighted N=971.71)
had non-paroxysmal AF and 43% (weighted N=723.65) had
paroxysmal AF (Tuble 2). After adjustment, there was no
statistical difference in the odds of cardiac readmission (OR
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1.38; 95% CI: 0.83-2.28), non-cardiac readmission (OR
0.80; 95% CI: 0.49-1.32) and discharge to skilled nursing/
short term care (OR 1.24; 95% CI: 0.66-2.36) between
non-paroxysmal vs. paroxysmal AF patients (Table 2).

Discussion

In this analysis from the 2016 Nationwide Readmission
Database (NRD) investigating patients undergoing TMVR,
we did not find significant differences in outcomes (death,
stroke, discharge disposition or 30-day readmissions)
between those with either paroxysmal or non-paroxysmal
AF. Baseline characteristics between the two groups were
largely similar except for the age; Non-paroxysmal AF
patients were older when compared to paroxysmal AF.

The onset of AF in patients with chronic severe primary
MR with normal left ventricular function is a class II
indication of surgical MV repair (1). The association of AF
with poor outcomes in those undergoing mitral valve repair,
by surgical or transcatheter route has been shown before.
The association of AF with worse survival in the patients
with surgical MV repair has been previously reported
(9,10). In a recent analysis from the TVT registry, AF was
associated with a longer LOS, and worse outcomes at one
year with respect to a composite outcome of death or HF
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Table 2 Post-TMVR outcomes stratified by type of AF during index admission

Outcome (n=913, N=1,750) Paroxysmal AF (N=755.29) Non-paroxysmal AF (N=994.55) Adjusted OR (95% CI) P value
Stroke

No 98.33% 99.3% Reference

Yes 1.67% 0.7% 0.43 (0.10,1.78) 0.24
Mortality

No 95.98% 97.9% Reference

Yes 4.02% 21% 0.54 (0.21, 1.37) 0.194
Composite outcome [*

No 88.31% 87.76% Reference

Yes 11.69% 12.24% 1.31(0.77, 2.23) 0.31
Readmissions*

No readmission 84.22% 83.16% Reference

CV readmission 7.14% 9.9% 1.38(0.83,2.28) 0.211

Non-CV readmission 8.64% 6.94% 0.80 (0.49,1.32) 0.381
Disposition*

Routine 68.54% 67.09% Reference

Home health care 23.34% 22.59% 0.95 (0.65,1.40) 0.810

Skilled nursing/short term care 8.12% 10.32% 1.24 (0.66,2.36) 0.502

2, Mortality, 30-day readmission or stroke; *, outcome (=892, N=1,695), paroxysmal (N=723.65), non-paroxysmal (N=971.71). AF, atrial

fibrillation; TMVR, transcatheter mitral valve repair.

Mortality — I—O—‘-i
Stroke = i—l—i
Cardiac Readmission — r—t—{
Non-Cardiac Readmission — |—0-—|
Composite Outcome - |-o—|

Favors non-paroxysmal AF <— — Favors Paroxysmal AF

Figure 1 Comparison of outcomes between paroxysmal vs. non-
paroxysmal AF post-TMVR. AF, atrial fibrillation; TMVR,

transcatheter mitral valve repair.

hospitalization, stroke and bleeding (11).

Although studies have investigated the impact of AF on
TMVR outcomes, data investigating the impact of type
of AF on outcomes after TMVR remains sparse. In the
analysis from the TVT registry, those with non-paroxysmal
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AF were associated with a higher 30-day mortality or HF
hospitalization than paroxysmal AF (10) but these differences
were attenuated at 1-year. In this study from NRD, we did
not find any meaningful differences in outcomes by type of
AF. Surprisingly, those with paroxysmal AF had twice the
stroke rate as compared with those with non-paroxysmal AF.
It is possible that those who had paroxysmal AF were less
likely to be on long-term anticoagulation. Unfortunately, we
were limited by unavailability of medication data to further
investigate this potential association.

Our study has several limitations. First, we did not
have information on echocardiographic characteristics
of patients. A previous study found that the combined
residual MR and elevated MV pressure gradients after
TMVR was associated with poor prognosis independent
of presence of AF (11). Secondly, we did not have access to
the anticoagulation status of the patients. Cardiac death in
mitral valve repair patients was found to be predominantly
due to cardioembolic events in AF patients in a previous
study (12). The baseline characteristics that confer a high
surgical risk and qualify patient for TMVR, for example
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by STS score, would also confer a high CHADSVASC
score (stroke risk), and a high HAS-BLED score (bleeding
risk), which could make anticoagulation decisions similarly
difficult in these patients regardless of type of AF; and we
could not adjust for the anticoagulation status. Finally,
coding errors in NRD could affect the classification of
patients into the different types of AF.

Conclusions

In-hospital and readmission outcomes did not differ among
patients by type of AF following transcatheter mitral
valve repair. Further studies are needed to confirm these
findings, especially with respect to anticoagulation status,
echocardiographic findings, and baseline characteristics. More
research is needed to better understand the prognostic impact
of atrial fibrillation on long term outcomes after TMVR.
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