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ABSTRACT

Background Radiofrequency catheter ablation is an
effective treatment to alleviate symptoms and reduce
recurrent implantable cardioverter-defibrillator (ICD/CRT-D)
shocks in patients with ventricular tachycardia (VT).
Objective To assess the characteristics and outcomes
(complications, inpatient readmissions) of commercially
insured patients in the USA undergoing ablation for
ischaemic or non-ischaemic VT.

Methods Patients aged 18-64 years with a primary
diagnosis of VT who underwent ablation between 2006
and 2015 were identified using the IBM MarketScan
Commercial Database. The rate of complications including
vascular complications, pericarditis, pulmonary embolism
and pericardial tamponade over a 30-day post-ablation
period (including index admission) was examined. Inpatient
readmissions (VT-related, heart failure (HF)-related and
non-VT arrhythmia-related) over the 12-month post-
ablation period were examined. A Cox regression model
was used to determine factors associated with inpatient
readmissions.

Results 5242 patients (488 with ischaemic and 4754

with non-ischaemic VT) met the study criteria. The majority
of VT ablations occurred in an outpatient setting (57%

for ischaemic and 66% for non-ischaemic VT). Among
complications, vascular complications were most frequent
(2.05% among ischaemic and 1.6% among non-ischaemic
VT patients) over the 30-day post-ablation period. Among
ischaemic VT patients, 17%, 7.6% and 4.7% had VT-
related, HF-related and non-VT arrhythmia-related inpatient
readmissions, respectively in the 12-month post-ablation
period. For non-ischaemic VT patients, these numbers were
7.5%, 1.7% and 3.1%, respectively. Inpatient setting (vs
outpatient), baseline ICD/CRT-D implantation, HF comorbidity
and >2 prior hospitalisations were associated with a higher
risk of post-ablation VT-related inpatient readmissions
among ischaemic VT patients. Similar factors also were
associated with a higher risk of post-ablation VT-related
inpatient readmission among non-ischaemic VT patients.
Conclusion Setting of ablation and comorbidity status
were found to influence readmission rates. Complication
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What is already known about this subject?

» Multicentre randomised controlled trials demon-
strated that catheter ablation is an effective treat-
ment option for ventricular tachycardia (VT) in
lowering  implantable  cardioverter-defibrillator
shocks and VT episodes.

What does this study add?

» Although clinical trials and observational studies
have provided evidence in favour of ablation in terms
of VT outcomes, most of the studies have primarily
focused on patients with ischaemic VT. This is one of
the first studies to examine outcomes among both
ischaemic and non-ischaemic VT patients treated
with catheter ablation in a real-world setting.

» Relatively low rates of complications reflect the fa-
vourable safety profile of VT ablation among isch-
aemic and non-ischaemic VT patients.

How might this impact on clinical practice?

» This study provides evidence in a real-world sce-
nario that ablation can be an effective and relative-
ly safe treatment option among patients with both
ischaemic and non-ischaemic VT.

and readmission rates following VT ablation were low
indicating towards the favourable safety profile of VT
ablation.

INTRODUCTION

Sudden cardiac death (SCD) accounts for 256%
of the 17million cardiovascular disease-related
deaths annually worldwide." Ventricular tachy-
cardia (VT) degenerating to ventricular fibrilla-
tion (VF) is a frequent cause of SCD.? Manage-
ment of VT is a multipronged approach which
includes treatments with antiarrhythmic drugs
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(AADs), implantable cardioverter-defibrillator (ICD/
CRTD) and catheter ablation.” Use of AADs in combi-
nation with/without ICDs is currently considered as the
standard of care for the management of VT, with some
limitations.” * AADs have not demonstrated effectiveness
as primary management for VI, with the exception of
beta-blockers.” ® Additionally, AADs have limited use in the
prevention of recurrent VI due to their toxicity and poor
efficacy.” Although ICD is considered an effective option in
terminating VT episodes, and is associated with mortality
reduction and improved survival among high-risk patients
with left ventricular (LV) dysfunction, the painful shocks
can adversely impact patient’s quality of life.” Catheter
ablation is an effective treatment option for VT, and has
been shown in randomised multicentre trials to reduce
subsequent ICD shocks and VT episodes, as well as prevent
recurrences at 6 months among patients with ischaemic
heart disease.® ’ Furthermore, ablation has been found
to be significantly better in prolonging time to first recur-
rence of any VT or VF as prophylactic therapy prior to ICD
placement than ICD only.*?

Although clinical trials and observational studies have
provided evidence in favour of ablation in terms of VT
outcomes, most of the studies have primarily focused on
patients with ischaemic VT, with relatively little informa-
tion available on outcomes associated with ablation among
patients with non-ischaemic VI ' "' The primary objec-
tive of this study was to examine the characteristics and
outcomes including complications and inpatient readmis-
sions among commercially insured patients in the USA
undergoing ablation for ischaemic or non-ischaemic VT.

METHODS

Data source

A retrospective cohort study was conducted using the
IBM MarketScan Commercial Database, which is a
nationally representative employer-sponsored private
health insurance database with de-identified patient level
information and in compliance with the Health Infor-
mation Portability and Accountability Act of 1996."” This
database contains medical and prescription drug insur-
ance claims for more than 138 million individuals in the
USA and includes information on inpatient admissions,
outpatient services, prescription drugs and enrolment
associated with the provision of healthcare services.

Study population

The study cohort included patients aged 18-64 years with
a primary diagnosis of VI' (International Classification of
Diseases, 9th revision and 10th revision, Clinical Modifica-
tion (ICD-9/ICD-10) diagnostic codes 427.1, 147.2) who
underwent catheter ablation (ICD-9/ICD-10 codes: 37.34,
02583Z77; current procedural terminology codes: 93652,
93654) in an inpatient or outpatient setting between 1
January 2006 and 31 December 2015. The date of first abla-
tion during this time period was considered as ‘index abla-
tion’. Patients were required to be continuously enrolled

in the insurance plan for at least 6 months in the pre-index
ablation period. No continuous enrolment was applied in
the postindex period and patients were followed until they
lose enrolment or reach the end of the follow-up period
(lyear). Patients were excluded if they had a primary or
secondary procedure of catheter ablation with a primary
or secondary diagnosis of VI or had undergone valvular
procedures during the 6-month pre-index period, had a
ventriculotomy or atriotomy procedure performed in the
2-month pre-index period, and had systemic infection in
the 2-week pre-index period. Patients were stratified across
ischaemic and non-ischaemic VT based on the presence
or absence of myocardial infarction (MI) (ICD-9/ICD-10
codes: 412, 410, 121, 122 and 125.2), respectively in the
6-month pre-index period. In our study, ischaemic VT was
defined by the presence of MI in the 6-month pre-index
period which was consistent with the prior studies.* "'

Study outcomes

Rates of complications including pulmonary embolism
(PE), pericarditis, pericardial tamponade and vascular
complications including postop-haemorrhage, postop-
haemorrhage requiring transfusion, injury to blood vessel,
accidental puncture, arteriovenous fistula and injury to
retro-peritoneum in the 30-day post-index ablation period
(including index admission) were examined. A full list of
codes used to identify complications are given in online
supplemental file 1. Rates of inpatient readmission due
to recurrent VT, heart failure (HF) and non-VT arrhyth-
mias in the 12-month post-index ablation period were also
examined. Factors associated with readmission were deter-
mined.

Study covariates

Covariates included patient demographic characteristics
(age, gender, region, location in metropolitan statistical
area, insurance type and place of service), procedural
characteristics (year of ablation) and patients’ clinical
characteristics (Charlson comorbidity index (CCI),"?
CHAQDSQ-VASC score, renal disease, valvular heart disease,
acute ischaemic stroke, cardiomyopathy, HF and non-VT
arrhythmia (including atrial fibrillation, atrial flutter,
paroxysmal supra-VI, non-paroxysmal atrioventricular
nodal tachycardia, Wolff-Parkinson-White syndrome),
ICD/CRT-D use, prior hospitalisation, number of different
AADs, anticoagulants and diuretics used). Patients’ clinical
characteristics were measured in the 6-month pre-index
period.

Statistical analyses
Descriptive statistics were reported for all study variables.
Rate of complications in the 30-day post-index ablation
(including index admission) period were reported. Rates
of 30-day, 60-day, 90-day and 12-month inpatient readmis-
sion following index-ablation were reported.

Cox regression models (multivariable HRs; 95% CIs
were used to evaluate the factors associated with inpa-
tient readmission in the 12-month postindex ablation
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Patients with a procedure of catheter ablation in an
inpatient or outpatient setting with a primary
diagnosis of VT during Jan 1, 2006 to Dec 31, 2015
(Index procedure) (N=6,778)

Patients who were continuously enrolled in the 6-
month pre-index period (N=5,616)

|

Aged > 18 years at index date (N=5,424)

4

Final Population (N=5,242)

| Excluded (N=182)

- Had a primary or secondary procedure of
catheter ablation with a primary or secondary
diagnosis of VT performed in the 6-month pre-
index period (N=148)

»| - Had a ventriculotomy or atriotomy procedure

performed in the 2-month pre-index periad (N=7)
- Had undergone valvular procedures during the 6-
month pre-index period (N=13)

- Had systemic infection in the 2-week pre-index
period (N=4)

- Lost enrolment during post-index hospital stay

| (N=10)

Figure 1 Patient attrition flow diagram. VT, ventricular tachycardia.

period. All analyses were stratified across ischaemic and
non-ischaemic VT patients. SAS for Windows, V.9.4 (SAS
Institute) was used for study analyses.

RESULTS

Patient characteristics

A final sample of 5242 patients (488 with ischaemic and
4754 with non-ischaemic VT) was identified after applying
the inclusion and exclusion criteria (figure 1). Character-
istics of the patients included in the analytical cohort are
presented in table 1. For patients with ischaemic VT, 82%
were in the age category 50-64, 81% were men, and the
majority (63%) had prior ICD implantation. However,
among patients with non-ischaemic VT, the age-sex distri-
bution was equitably balanced (54% in the age category
50-64% and 50% men) and only 17% had a baseline ICD
implantation. The majority of the ablations occurred in
an outpatient setting (57% for ischaemic and 66% for
non-ischaemic VT).

Roughly 52% of patients with ischaemic VT and 8% of
patients with non-ischaemic VI had a CCI score of 23.
Majority (61%) of patients in the ischaemic VT cohort had
a CHA2DSQ-VASC score >3, while 18% of non-ischaemic VT
patients had that score. The most common comorbidity
in the ischaemic VT cohort was HF (53%) followed by
cardiomyopathy (50%). Cardiomyopathy also was the most
common comorbidity (22%) among patients with non-
ischaemic VT followed by valvular heart disease (21%).
Study characteristics for ischaemic and non-ischaemic VT
patients in final sample are presented in table 1.

Rate of complications

Vascular complications (2.05% and 1.6% for ischaemic
and non-ischaemic VT patients, respectively) were the
most common complications among the four different
complications studied, followed by pericardial tamponade
(1.23% and 1.837% for ischaemic and non-ischaemic VT
patients, respectively) and PE (1.23% and 0.55% for

ischaemic and non-ischaemic VT patients, respectively)
in the 30-day post-index ablation period (including index
admission). Pericarditis occurrence rate was the lowest
with 0.41% for ischaemic VT patients and 0.36% for non-
ischaemic VT patients in the 30-day post-index ablation
period (tables 2 and 3).

Rate and predictors of inpatient readmissions
Among ischaemic VT patients, 17%, 7.6% and 4.7% had
VT-related, HF-related and non-VT arrhythmia-related
inpatient readmissions, respectively in the 12-month post-
index ablation period (table 2). Among non-ischaemic VT
patients, 7.5%, 1.7% and 3.1% had VT, HF and non-VT
arrhythmia-related inpatient readmissions, respectively in
the 12-month post-index ablation period (table 3).

Results from the regression analyses revealed inpatient
setting (vs outpatient) of index ablation (HR 1.82; 95% CI
1.10 to 3.04), baseline ICD/CRT-D implantation (HR 2.81;
95%CI 1.36 to 5.79), HF (HR 2.66; 95% CI 1.37 to 5.18)
and 22 prior hospitalisation (HR 2.24; 95%CI 1.11 to
4.51) to be associated with a higher risk of post-ablation
12-month VT-related inpatient readmission among patients
with ischaemic VT. Inpatient setting (vs outpatient) of
index ablation (HR 2.75; 95% CI 1.20 to 6.29) and baseline
HF comorbidity (HR 8.11; 95% CI 2.27 to 29.02) also were
significant predictors of HF-related readmission among
these patients. Additionally, patients with baseline renal
disease compared with those without a renal disease (HR
3.35; 95% CI 1.29 to 8.72) were about three times more
likely to be readmitted to hospital for HF-related causes
following VT ablation. Prior use of at least two diuretics (vs
0: HR 6.03; 95% CI 1.43 to 25.45) was the only factor found
to be significantly associated with a higher risk of post-
ablation non-VT arrhythmia related inpatient readmission
(figure 2).

Similar factors also emerged significant with VI-related
inpatient readmission among non-ischaemic VI patients
(figure 3). Prior hospitalisation (=2) was a significant

Mehta V, et al. Open Heart 2020;7:€001247. doi:10.1136/openhrt-2020-001247

3

“ybuAdoo Aq parosioid 1sanb Aq £20z ‘8 aunr uo Jwod fwgesyuadoy/:dny wol papeojumoq "0Z0z Jaquierdas Og Uo /2T100-0202-Myuado/ogTT 0T Se payslignd 1sii :LesH uado


http://openheart.bmj.com/

Open Heart

I

Table 1

Patient demographic and clinical characteristics

Ischaemic VT

Non-ischaemic VT

Characteristic (n=488) (n=4754)
Age, mean (SD) 55.8 (7.6) 48.7 (11.3)
Age categories, years, n (%)
18-49 87 (17.8) 2177 (45.8)
50-64 401 (82.2) 2577 (54.2)
Sex, n (%)
Male 397 (81.3) 2396 (50.4)
Female 91 (18.7) 2358 (49.6)
Region, n (%)
Northeast 85 (17.4) 835 (17.6)
North central 146 (29.9) 1194 (25.1)
South 163 (33.4) 1837 (38.7)
West 85 (17.4) 796 (17.7)
Unknown 9(1.8) 92 (1.9)
Metropolitan statistical area (MSA), n (%)
Missing or not part of MSA 94 (19.3) 795 (16.7)
Part of MSA 394 (80.7) 3959 (83.3)
Insurance plan, n (%)
Comprehensive, EPO, HMO 82 (16.8) 768 (16.1)
POS, POS with Capitation, PPO 338 (69.3) 3408 (71.7)
CDHP, HDHP 30 (6.1) 342 (7.2)
Missing 38(7.8) 236 (5.0)
Place of service, n (%)
Inpatient 209 (42.8) 1600 (33.6)
Outpatient 279 (57.2) 3154 (66.4)
ICD/CRT-D use, n (%) 307 (62.9) 821 (17.2)
Index year, n (%)
2006 15 (3.1) 283 (5.9)
2007 27 (5.5) 325(6.8)
2008 30(6.2) 343(7.2)
2009 50 (10.3) 429 (9.1)
2010 37 (7.6) 486 (10.2)
2011 77 (15.8) 610 (12.9)
2012 64 (13.1) 757 (15.9)
2013 68 (13.9) 594 (12.5)
2014 70 (14.3) 581 (12.3)
2015 50 (10.3) 346 (7.3)
Charlson comorbidity index, n (%)
0 2573 (54.2)
1-2 233 (47.8) 1795 (37.7)
>3 255 (52.3) 386 (8.1)
CHA,DS,-VASc score, n (%)
0 0 837 (17.6)
1-2 190 (38.9) 3073 (64.6)
>3 298 (61.1) 844 (17.8)
Non-VT arrhythmia, n (%) 461 (94.5) 4563 (96.0)
Renal disease, n (%) 91 (18.7) 170 (3.6)
Valvular heart disease, n (%) 170 (34.8) 998 (21.0)
Acute ischaemic stroke, n (%) 37 (7.6) 127 (2.7)

Continued

Table 1 Continued

Ischaemic VT  Non-ischaemic VT

Characteristic (n=488) (n=4754)
Cardiomyopathy, n (%) 244 (50.0) 1063 (22.3)
Heart failure, n (%) 259 (53.1) 738 (15.5)
Prior hospitalisation, n (%)

0 145 (29.7) 3470 (73.0)

1 188 (38.5) 1016 (21.3)

>2 155 (31.8) 268 (5.7)
Number of different antiarrhythmic drugs, n (%)

0 152 (31.2) 2098 (44.2)

1 104 (21.3) 1457 (30.7)

>2 232 (47.5) 1199 (25.1)
Number of different anticoagulants, n (%)

1 414 (84.8) 4472 (94.1)

>2 74 (15.2) 282 (5.9)
Number of different diuretics, n (%)

0 319 (65.4) 4045 (85.1)

1 107 (21.9) 537 (11.3)

>2 62 (12.7) 172 (3.6)

All covariates and medication use were measured in the 6-month pre-index
period.

CDHP, consumer-driven health plans; EPO, Exclusive Provider Organization;
HDHP, high deductible health plan; HMO, Health Maintenance Organization;
POS, Point of Service; PPO, Preferred Provider Organization.

predictor of inpatient readmission across VI- (HR 1.98;
95%CI 1.40 to 2.81), HF-related (HR 0.42; 95%CI 0.19
to 0.93) and non-VT arrhythmia-related (HR 1.95; 95% CI
1.08 to 3.52) inpatient readmission among non-ischaemic
VT patients. Inpatient setting of index ablation as opposed
to outpatient setting was associated with a higher risk of
VTrelated (HR 1.54; 95%CI 1.24 to 1.93) and non-VT
arrhythmia-related (HR 1.75; 95%CI 1.24 to 2.47) inpa-
tient readmission.

CCI score (=3 vs 0: HR 3.86; 95% CI 1.93 to 7.72) was
a significant predictor only for HF related inpatient read-
mission among non-ischaemic VT patients. CHA,DS,-VASc
score was not found to be a significant predictor of inpa-
tient readmission in either ischaemic VT patients (=3vs
1-2—VT-related: HR 0.55; 95% CI 0.28 to 1.10; HF-related:
HR 0.57; 95%CI 0.17 to 1.90; and non-VT arrhythmia-
related: HR 0.52; 95% CI 0.14 to 0.92) or non-ischaemic
VT patients (23 vs 0—VT-related: HR 0.87; 95% CI 0.55
to 1.40; HF-related: HR 2.03; 95% CI 0.41 to 10.14; and
non-VT arrhythmia-related: HR 0.79; 95% CI 0.39 to 1.60).
Full detail of factors affecting inpatient readmission is
depicted in figure 2 (ischaemic VT patients) and figure 3
(non-ischaemic VT patients).

DISCUSSION

To the best of our knowledge, this is one of the first studies
to examine outcomes among both ischaemic and non-
ischaemic VT patients treated with catheter ablation in a
real-world setting. In our study, ischaemic VT was defined
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Table 2 Readmission rates and complications in the post-index ablation period among patients with ischaemic VT

60-day, n (%)*

90-day, n (%)* 12-month, n (%)*

Outcomes 30-day, n (%)*

VT readmissiont 31 (6.35)

HF readmissiont 10 (2.05)

Non-VT arrhythmia readmissiont 5(1.02)

Complications
Totalf 20 (4.10)
Pulmonary embolismt 6 (1.23)
Pericarditist 2(0.41)
Pericardial tamponadet 6 (1.23)
Vascular complicationst 10 (2.05)

49 (10.04) 56 (11.48) 83 (17.01)
14 (2.87) 17 (3.48) 37 (7.58)
7(1.43) 10 (2.05) 23 (4.7)
NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

The total complication represents either of the four complications studied in the post-index period (including index admission). Each patient
might have multiple complications and thus the total complications do not add up to the individual number of complications.

*Per cent calculated as of the total 488 patients with ischaemic VT.
T12-month post index-ablation period.

130-day post-index ablation (including index admission) period.
HF, heart failure; VT, ventricular tachycardia.

by the presence of MI in the 6-month pre-index period.
Palaniswamy et al' and Cheung e al' also identified
patients with ischaemic VT based on a prior history of MI
from Nationwide Inpatient Sample (NIS) database and
Nationwide Readmissions Database, respectively. Our defi-
nition of ischaemic VT was consistent with the prior studies
in order to better compare the results with these studies.
Though a few studies have reported outcomes for isch-
aemic VT patients, such information for non-ischaemic
VT patients treated with catheter ablation has been
lacking in the literature. Newer evidence suggests that
there is an increase in catheter ablation for non-ischaemic
VT."" Bricefio and colleagues using the NIS database
reported that from 2003 to 2014, 133529 patients were
hospitalised for non-ischaemic VT out of which 14651
underwent catheter ablation.'” Catheter ablation rate
increased from 9.3% to 12.1% during this period." Della

Bella and Trevisi also reported that non-ischaemic VT
ablations accounted for more than 50% of all ablations
in many tertiary ablation centres.'"® The fact that non-
ischaemic VT patients constituted a larger sample than
ischaemic VT patients in our study further highlights the
need to better understand outcomes in this population.
In terms of complications, vascular complications, due
to vascular access site, were the most commonly reported
complications among both ischaemic (2.05%) and non-
ischaemic VT (1.6%) patients in the 30-day postindex
period, consistent with results of prior VI ablation
studies.* " ** In their single centre study assessing outcomes
among patients undergoing VT ablation, Peichl et al'’
reported a 30-day vascular complication rate of 4.7% and
1.6% for structural heart disease-VT and idiopathic VT
patients, respectively. Palaniswamy et al* also found vascular
complication to be the most common complication among

Table 3 Readmission rates and complications in the post-index ablation period among patients with non-ischaemic VT

Outcomes 30-day, n (%)* 60-day, n (%)* 90-day, n (%)* 12-month, n (%)*
VT readmissiont 134 (2.82) 194 (4.08) 230 (4.83) 356 (7.49)
HF readmissiont 20(0.42) 28 (0.59) 34 (0.72) 79 (1.66)
Non-VT arrhythmia readmissiont 37 (0.78) 58 (1.22) 73 (1.54) 147 (3.09)
Complications

Totalf 145 (3.05) NA NA NA

Pulmonary embolismt 26 (0.55) NA NA NA

Pericarditist 17 (0.36) NA NA NA

Pericardial tamponadet 65 (1.37) NA NA NA

Vascular complications$ 76 (1.60) NA NA NA

The total complication represents either of the four complications studied in the post-index period (including index admission). Each patient
might have multiple complications and thus the total complications do not add up to the individual number of complications.

*Per cent calculated as of the total 4754 patients with non-ischaemic VT.

T12-month post index-ablation period.
130-day post-index ablation (including index admission) period.
HF, heart failure; VT, ventricular tachycardia.
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Figure 2 Predictors of inpatient readmission among patients with ischaemic VT in the 12-month post-index ablation period.
Factors that significantly increased or decreased the risk of readmission were marked with red or green, respectively. Black
lines represent insignificant predictors. All covariates and medication use were measured in the 6-month pre-index period.
Missing HRs for the year variable for non-VT arrhythmia related readmission represent very few readmission counts over the
years to be reported in the multivariable analysis. CDHP, consumer-driven health plans; EPO, Exclusive Provider Organization;
HDHP, high deductible health plan; HMO, Health Maintenance Organization; MSA, metropolitan statistical area; POS, Point of
Service; PPO, Preferred Provider Organization; VT, ventricular tachycardia.

patients with ischaemic VI undergoing ablation, with a
rate of 6.9% (in-hospital). Though we could not compare
statistically, our rate of vascular complication seems to be
at the lower end of those reported in these prior studies,
which could be because of multiple factors. First, our
study included a relatively healthy sample of commercially
insured patients undergoing VT ablation. The average
age of our sample was around 56 years for ischaemic VT
patients and 49 years for non-ischaemic VT patients. In
contrast, the Peichl et alstudy had an average age of 62 years
for ischaemic VT patients and 50 years for non-ischaemic
VT patients.'” The average age of ischaemic VI patients
undergoing ablation in the Palaniswamy et al* study was 66
years. Second, we included patients who had VT ablation
in either the inpatient or outpatient setting, with most of
our sample (57% for ischaemic and 66% for non-ischaemic
VT patients) having ablation in an outpatient setting. In
contrast, Palaniswamy et al assessed complications in isch-
aemic VT patients who had ablation performed only
in an inpatient setting. Differential case-mix between
the two studies may likely be a cause for differences in
outcomes. Finally, our data represented more recent years,
and potentially captured patients who underwent abla-
tion using ablation catheters with advanced features like
contact force and porous tip technology along with more
emphasis on increasing safety for vascular access by using
ultrasound guidance and other protocols being adopted

across institutions in the country. Irrigated radiofrequency
(RF) technology has shown long-term positive outcomes
in terms of prevention of recurrent VI and complica-
tions.” ' *" The data period for Peichl et al went until 2012
and for Palaniswamy et al until 2011, which represent a
time frame when these advanced catheters were not avail-
able. Further research is needed to better understand the
change in complications rate over the years especially with
recent advancements in RF catheter technology.

Among patients with ischaemic VT, about 17% of
patients had a VI-related readmission in the 12-month
postindex ablation period. We observed a lower rate
of HF (7.6%) and non-VT arrhythmia (4.7%) related
inpatient readmission among these patients. Yousuf and
colleagues found a VI-related inpatient readmission rate
of 18 per 100 person-years and HF-related rate of 15.4 per
100 person-years in the l-year period following catheter
ablation among Medicare population.’® Cheung et al''
found a 30-day VI- and HF-related readmissions of 7.9%
and 2.8%, respectively among ischaemic VT patients
undergoing ablation. We observed a readmission rate of
about 6% or less in the 30 days following ablation among
ischaemic VT patients. As with reasons discussed for the
findings associated with lower complication rate in our
study, some of those factors including age differential
and case-mix studied could have attributed to the lower
rate of readmission observed in our study. Marchlinski
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Figure 3 Predictors of inpatient readmission among patients with non-ischaemic VT in the 12-month post-index ablation
period. Factors that significantly increased or decreased the risk of readmission were marked with red or green, respectively.
Black lines represent insignificant predictors. All covariates and medication use were measured in the 6-month pre-index
period. CDHP, consumer-driven health plans; EPO, Exclusive Provider Organization; HDHP, high deductible health plan;
HMO, Health Maintenance Organization; MSA, metropolitan statistical area; POS, Point of Service; PPO, Preferred Provider

Organization; VT, ventricular tachycardia.

and colleagues found a reduction in ICD shocks and
VT episodes and improved quality of life at 6 months
following catheter ablation.”” The authors also found a
decrease in amiodarone use and hospitalisation in the
3-year period.”” In our study, among patients with non-
ischaemic VT, the 30-day readmission rates were even
lower with only 2.8%, 0.4% and 0.8% readmissions for
VT, HF and non-VT arrhythmia related causes, respec-
tively. It is difficult to place these rates into context,
given the lack of information on readmissions for non-
ischaemic VT patients. Such low rates of complications
do reflect the favourable safety profile of VT ablation in
this population cohort.

Prior hospitalisation and procedural setting were
significantly associated with an increased risk of read-
mission. These outcomes suggest that patient case-mix
and prior healthcare utilisation play an influential role
in post-ablation resource utilisation. Some individual
comorbidities such as HF and renal disease were signifi-
cantly associated with a higher risk of inpatient readmis-
sion which are commensurate with some of the prior
studies." '® Among ischaemic VT patients, for instance,
we observed that patients with renal disease were about
three times more likely to be readmitted to hospital for
HF-related causes following VT ablation. Likewise, Yousuf
et al'® found that the presence of renal disease increased
the risk of HF-related readmission by twice in the 1-year
post ablation follow-up period. In our study, ischaemic

VT patients with baseline HF were more than two times
as likely to have VI-related inpatient readmission in the
12-month postindex ablation period compared with
patients without HF.

Our study has a few limitations. As is true for most real-
world large administrative datasets, the IBM MarketScan
Commercial database used for the study lacked clinical
granularity, including variables such as LV ejection frac-
tion, New York Heart Association functional class, informa-
tion on actual ICD shocks and mortality. We also did not
have information regarding the hospital ablation volume
or provider experience, which could likely affect the study
outcomes. In our study, ischaemic VI was defined by the
presence of a diagnosis code for MI in the 6-month pre-
index period. We used these criteria to be consistent with
past studies; however, by using this criteria we may be inac-
curately reporting the true incidence of ischemic VT. For
example, in patients with non-ischemic cardiomyopathy
who had type II or small MI in addition to missing cases
with possible non-documented MIs in their recent visits,
the actual proportion of ischaemic VT patients may not be
fully known in the study. Further, patients who did not have
any medical services visit where MI was listed in the diag-
nosis field will be missed as well. Additionally, our reliance
on diagnosis and procedure codes to define study variables
could be subject to miscoding or misclassification. For
example, we observed that 63% of the patients undergoing
ablation for ischaemic VT had prior ICD implants. Ideally,
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it should be close to 100% and this under-reporting could
be a function of miscoding in the claims database. Addi-
tionally, we identified the presence of ICD implant in the
6-month pre-index period. It is also possible that patients
had ICD implants prior to that which might not have
captured here. Finally, this study focused on non-elderly
patients using commercial claims database and thus the
study findings might not be generalisable to the entire US
population.

CONCLUSION
This study examined complications and readmissions
following ablation in a sample of ischaemic and non-
ischaemic VT patients. Vascular complications were
observed to be the most common complication for both
ischaemic and non-ischaemic VT patients. The lower rate
of complications compared with the prior studies could
be attributed to device and/or non-device related factors.
Almost 17% of ischaemic VT patients and 7% of non-
ischaemic VT patients had a VTrelated readmission
in the 12-month post-index ablation period. Ablation
setting and number of past hospitalisations emerged
significant predictors of readmissions. As ablation plays
an increasingly important role for the management and
treatment of VT patients, our results suggest that the
procedural risks are relatively low and measures of effec-
tiveness that can be obtained from large administrative
claims databases indicate relatively low rates of readmis-
sions following the procedures in this study sample of a
younger cohort of patients.
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