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Background: Limited national US data are available regarding the prevalence of and trends in different arrhyth-
mias and the use of electrophysiological procedures in patients with alcoholic cardiomyopathy.
Methods: This was a cross-sectional study that used the Nationwide Inpatient Sample database (2007–2014).
Hospitalizations of adults with alcoholic CMPwere identifiedwith the ICD-9 code (425.5). CAD and other causes
of cardiomyopathywere excluded. Chi-square test, t-test,mixed-effect logistic regression andquantile regression
were used.
Results: Among 75,430 hospitalizations, 48% had arrhythmias. Individuals with a co-diagnosis of arrhythmia
tended to be older (56.9 vs 53.2-year-old) andmale (89.5% vs 81.9%). Themost prevalent arrhythmiaswere atrial
fibrillation/flutter (31.5%), followed by ventricular tachycardia (7.9%). The prevalence of arrhythmias increased
from 44% to 50% (2007–2014) (p b 0.001) and this increase was mainly secondary to the increasing prevalence
AFib/AFL. Excluding cardiac arrest, arrhythmias were not associated with increased in-hospital mortality. The
median length of stay and total charges for arrhythmia vs no-arrhythmia hospitalizations were 5 vs 4 days (p
b 0.001) and $31,127 vs $24,199 respectively (p b 0.001). EP procedures were performed in 5.6% of all hospital-
izations and it increased from 5.2% to 6% (2007–2014) (p=0.2). Themost common procedures were cardiover-
sion (2.7%), ICD placement (2.2%) and PPM placement (1.1%).
Conclusion:Arrhythmiaswere reported in 48% of hospitalizations. Therewas an increasing burdenof arrhythmias
secondary to increasing atrial fibrillation. Excluding cardiac arrest, arrhythmias were not associated with in-
creased in-hospital mortality but were associated with longer hospital stays and higher total charges.

© 2020 Elsevier B.V. All rights reserved.
1. Introduction

Alcohol is a leading cause of non-ischemic dilated cardiomyopathy in
developed countries [1]. Alcoholic cardiomyopathy (ACMP) is an acquired
form of dilated cardiomyopathy associated with excessive alcohol drink-
ing (N80–90 g per day over N5 years) [2]. The prevalence of ACMP ranges
between 23% and 47% among the patients with idiopathic dilated cardio-
myopathy [1]. ACMP is associatedwith atrial and ventricular arrhythmias.
However, there is a paucity of national studies in the US examining the
burden of arrhythmia and conduction disorders in this population.
the reliability and freedom from
ion.
town, WV 26505, USA.
aiman).

usef, M.M. Mehanni, et al., B
al Journal of Cardiology, http
The aim of this study was to identify the burden of and trend in dif-
ferent arrhythmias in the hospital stays of patients with a history of
ACMP and evaluate the inpatient utilization of electrophysiological pro-
cedures in this population over 8 years (2007–2014).

2. Methods

2.1. Data source

The National Inpatient Sample (NIS) database 2007–2014 was used.
This database is the largest publicly available all-payer inpatient data-
base in the US. Details of the design and description of the NIS elements
are available online [3]. The NIS includes information on demographics,
inpatient diagnoses and procedures, total charges, primary payers,
length of stay and hospital characteristics. Because no patient identifiers
urden of arrhythmia and electrophysiologic procedures in alcoholic
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were used, this study was deemed exempt from institutional review
board approval.

2.2. Identification of alcoholic cardiomyopathy hospitalizations and burden
of arrhythmia

Hospital stays for adults (≥18 years) with a primary or secondary di-
agnosis of ACMPwere identifiedwith ICD-9 code (425.5). A primary di-
agnosis is a condition that is responsible for the admission of patient to
thehospital. Secondary diagnoses could be comorbidities present before
admission or complications that developed throughout the hospital
stay. Because ACMP diagnosis is made through exclusion, all hospital
stays with a co-diagnosis of ischemic (history of CAD or MI), hyperten-
sive, valvular or congenital heart disease, or carditis were excluded (see
the supplementary material for ICD-9 codes).

Three broad categories of arrhythmias were identified:

1- Conduction disorders: included all types of AV blocks and bundle-
branch blocks.

2- Dysrhythmias: included all types of tachycardia (ventricular and
supra-ventricular) in addition to sinoatrial node dysfunction.

3- Cardiac arrest: included cardiac arrest, ventricular fibrillation and
ventricular flutter.

Cardiac implanted electronic device (CIED) in situ included patients
who had a PPM or ICD before admission (identified with ICD-9 diagno-
sis codes; see the supplementarymaterial). New implantations of CIEDs
during current hospitalizations were identified with ICD9 procedure
(Not diagnosis) codes and were not included in this category.

2.3. Statistical analysis

Microsoft Excel (2010), STATA 15.1 (StataCorp, College Station, TX)
[4] and RStudio version 3.5.1 (The R Foundation for Statistical Comput-
ing Platform, Vienna, Austria) [5] were used for statistical analysis, ac-
counting for survey design, sampling weights, primary sampling units
and strata (the year was added to NIS strata).

Categorical data were tested with Pearson's chi-square test. Contin-
uous variables were tested with survey linear regression analysis. Be-
cause the length of stay and total charges had skewed distributions,
medians and quantile regression were used to compare different
groups. Trends over the years were tested with linear regression (for
continuous variables) and chi-square test for categorical variables. To
identify predictors of in-hospital mortality, mixed-effect multivariate
logistic regression was used to measure odds ratios and patient-level
and hospital-level predictors were included. Standard errors were esti-
mated with Taylor series linearization, all p values were two sided, and
type I error was set at 0.05. The Holm-Bonferroni adjustment was used
to control type I error at a level b0.05 when multiple comparisons were
performed simultaneously such as in multivariate logistic regression.
Some data were missing particularly for race (15.1%). The remaining
variables were largely complete with only b5% missing.

The US adult population estimates were obtained from the CDC
website [6]. Age-adjusted mortality rates were calculated with the 2000
US projected population as the external standard population. The follow-
ing age categories were used: 18–44, 45–64 and ≥65 years of age.

3. Results

3.1. Comparison of demographics, comorbidities and hospital-level
characteristics between arrhythmia and non-arrhythmia associated
hospitalizations

Among total of 75,430 of ACMP hospital stays, ACMP/CHF was the
primary diagnosis in 24% and the secondary diagnosis in 76%. Arrhyth-
mias were reported in 48.2% of all ACMP hospitalizations but were the
Please cite this article as: S. Sulaiman, N. Yousef, M.M. Mehanni, et al., B
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primary diagnosis in only 10.6% of hospitalizations (please refer to the
Fig. 3 in the supplementary material for the extended list of primary
diagnoses).

Individuals in the arrhythmia group were older than those in the
non-arrhythmia group (56.9 vs 53.2, p b 0.001) and had a higher pro-
portion of males (89.5% vs 81.9%, p b 0.001) and Caucasians (60.2% vs
50.6%, p b 0.001), but a lower proportion of African-Americans (16.1%
vs 23.9%, p b 0.001). The arrhythmia group had a higher proportion of
hospitalizations than the non-arrhythmia group in the Northeast and
the West, but a lower proportion in the South and Midwest. The ar-
rhythmia group, compared with the non-arrhythmia group, had a
greater proportion of patients with higher socio-economic status (3rd
and 4th quartile, p b 0.001) and a greater proportion of Medicare pa-
tients (35.8% vs 31.6%, p b 0.001) but a lower proportion ofMedicaid pa-
tients (19.8% vs 25.2%, p b 0.001) (Table 1).

The arrhythmia group had a lower prevalence of the following co-
morbidities in univariate analysis (all with p b 0.05): CHF, liver disease,
and drug abuse. The arrhythmia group had higher prevalence of shock,
respiratory failure, CVA and obesity (all with p b 0.05) (Table 1).

3.2. Burden of arrhythmia, yearly trend and predictors of arrhythmia

Cardiac arrhythmias were reported in 48.2% of hospitalizations but
were the primary diagnosis in only 10.6% of hospitalizations. Conduc-
tion disorders were reported in 5.4% of hospitalizations (primary diag-
nosis 0.2%, secondary diagnosis 5.2%, and both 0.1%). Dysrhythmias
were reported in 44% of hospitalizations (primary diagnosis 6.9%, sec-
ondary diagnosis 34.2%, and both 2.9%). Cardiac arrest was reported in
3% of all hospitalizations (primary diagnosis 0.4%, secondary diagnosis
2.3%, and both 0.2%).

The most common arrhythmias were AFib/AFL 31.5%, VT 7.9%, un-
specified dysrhythmia 6.4% and BBB 4.1% (Fig. 1). In 2007, arrhythmias
were reported in 44% of hospitalizations; this proportion peaked at
52.8% in 2013 and then decreased to 50.2% in 2014 (p b 0.001)
(Fig. 1). Statistically significant differences over the years were found
for total arrhythmia andAFib/AFL (p b 0.05). TheAFib /AFLwas reported
in 30.1% in 2007, peaked at 34.1% in 2013 and decreased to 32.4% in
2014 (p b 0.01). The cardiac arrest was reported in 3% in 2007 and in-
creased to 4.2%, in 2014 (p = 0.5) (Fig. 1).

To understand the increasing trend in atrial fibrillation prevalence
over the years, we conducted multivariate mixed effect logistic regres-
sion to identify independent predictors of atrial fibrillation in our co-
hort. Identified independent predictors were age, male sex, Caucasian
race, hypothyroidism, sleep apnea and obesity (supplementary mate-
rial). Over the same period, there was an increasing trend in obesity
and sleep apnea from 2007 to 2014 (see the supplementary material).

The independent predictors of cardiac arrest in multivariate mixed-
effect logistic regression were electrolyte disorders, LBBB, Southern &
Western US regions, smoking and depression (see the supplementary
material).

3.3. Independent predictors of in-hospital mortality and comparison of
mortality rate, length of stay and total charges between arrhythmia and
non-arrhythmia-associated hospitalizations

The crude in-hospital mortality was 4.3% in the entire cohort. In uni-
variate analysis, arrhythmias (all combined) were associated with in-
creased in-hospital mortality; crude mortality was 5.4 versus 3.3% for
arrhythmia and non-arrhythmia groups, respectively (p b 0.001). After
age adjustment, mortality was 4.17% in the arrhythmia group and
4.06% in the non-arrhythmia group.

In multivariate mixed-effect logistic regression analysis, cardiac ar-
rest was associated with increased in-hospital mortality (Table 2a). Dys-
rhythmia and conduction disorders were not associated with increased
in-hospital mortality. Table 2a shows the full list of all variables included
in the logisticmodel.When individual arrhythmias/conductiondisorders
urden of arrhythmia and electrophysiologic procedures in alcoholic
s://doi.org/10.1016/j.ijcard.2020.01.068

https://doi.org/10.1016/j.ijcard.2020.01.068


Table 1
Baseline patient and hospital-level characteristics of primary and secondary alcoholic CMP
hospitalizations per arrhythmia status.

All
N =
75,430

No-arrhythmia
N = 39,123

Arrhythmia
N= 36,307

p value

Age in years mean (95% CI) 54.95
(±0.22)

53.2 (±0.7) 56.9
(±0.3)

b0.001

Male % 85.4% 81.9% 89.5% b0.0001
Race % b0.001

White 55.1 50.6 60.2
Black 20.3 23.9 16.1
Hispanic 7.4 7.6 7.2
Others (including missing
data)

17.2 17.8 16.4

Hospital region % 0.0001
Northeast 23.8 23.5 24.3
Midwest 23.4 23.7 22.9
South 30.8 32.1 29.3
West 22 20.7 23.5

Hospital bed size % 0.277
Small 13.4 12.9 13.8
Medium 26.3 26.5 26.1
Large 60.3 60.5 60.1

Hospital location/teaching
status %

0.06

Rural 10.2 10.6 9.6
Urban non-teaching 39.8 39.1 40.7
Urban teaching 50 50.2 49.7

Median household income for
patient's zip code %

b0.001

0–25th percentile 32.6 35.2 29.6
26–50th percentile
(median)

26.2 26.4 25.9

51–75th percentile 22.4 21.7 23.2
75–100th percentile 18.9 16.8 21.3
Others

Primary payer % (insurance) b0.001
Medicare 33.6 31.6 35.8
Medicaid 22.7 25.2 19.8
Private insurance 24.3 23.1 25.7
Self-pay 13.6 14.1 13
Others 5.9 6 5.7

CHF % 29.9 31.6 28.2 b0.001
Chronic lung disease % 27.2 27.1 27.3 0.69
Coagulopathy % 14.4 14.8 13.9 0.11
CVA 2.5 2.2 2.8 0.01
DM % 16.2 16.7 15.6 0.06
Drug abuse % 10.4 11.6 9 b0.001
Hypertension % 51.2 51.2 51.2 0.97
Liver disease % 20 21.4 18.5 b0.001
Obesity % 9.1 7.6 10.8 b0.001
Renal failure% 11.5 11.6 11.3 0.55
Respiratory failure % 16 14.2 18 b0.001
Sepsis % 8 8.2 7.8 0.39
Shock % 5.6 4.5 6.7 b0.001
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(SAN, SVT, AFib/AFL, 1st degree AV block/Mobitz I, CHB, VT and VFIB)
were used in multivariate regression model, none except VFIB were sta-
tistically significant (Table 2b).

The overall median (and IQR) length of hospital stay was 4 (6) days.
The median (and IQR) length of stay in the arrhythmia vs non-
arrhythmia groupswas 5 (5) vs 4 (5), respectively (p b 0.001). The over-
all median (IQR) hospital charge for hospitalization with ACMP was
$27,114 (42,154). The median (and IQR) total charge in the arrhythmia
vs non-arrhythmia groups were $31,127 (49,944) vs $24,199 (36,068),
respectively (p b 0.001).

3.4. Inpatient utilization of electrophysiological procedures

EP procedures were performed in 5.5% of all hospitalizations overall.
This rate was 5.2% in 2007, peaked at 6.5% in 2010, was lowest (4.4%) in
2011 and then increased to 6% in 2014 (p = 0.12) (Fig. 2). The most
common procedure was cardioversion (2.7% of total hospitalizations)
Please cite this article as: S. Sulaiman, N. Yousef, M.M. Mehanni, et al., B
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followed by ICD placement (2.2%) and PPM placement (1%). Cardiover-
sion increased from2.3% in 2007 to a peak of 3.6% in 2014 (p=0.08). An
ICDwas placed in 2.2% of total hospitalizations; this rate peaked at 3% in
2010 and then decreased to 1.9% in 2014 (p b 0.01). The PPMplacement
rate was 0.8% in 2007, peaked at 1.5% in 2010 and decreased to 0.6% in
2014 (p b 0.05) (see the supplementarymaterial). Ablation procedures
were performed in 0.55% of all hospitalizations (0.53% were catheter
ablations and 0.02% were surgical ablations). AFib/AFL was the most
common indication (70.9% of all ablation procedures), see the sup-
plementary material. CIEDs in situ were present in 9.4% of hospitali-
zations and were divided into: PPM alone (1.9%), AICD alone (7.2%)
and PPM with AICD (0.3%).

4. Discussion

In this real-world study on a national cohort of 75,430 alcoholic CMP
hospitalizations, approximately 48% of these hospitalizations had a co-
diagnosis of arrhythmias, and atrial fibrillation/flutter was the most
common arrhythmia (31.5% of hospitalizations). The presence of ar-
rhythmias was associated with longer hospital stays and higher total
charges, but not higher mortality, except for the expected higher mor-
tality in those with cardiac arrest/VF. In addition, an increasing burden
of arrhythmia especially atrial fibrillation was observed between 2007
and 2014. Furthermore, a declining rate of ICD and PPM placements
was noted over the same period.

Alcohol remains a major public health problem in the US. Approxi-
mately 14% of US adults whowere surveyed in 2012–2013 had an alco-
hol use disorder in the preceding year; the prevalence was higher in
males, Whites, Native Americans, younger adults and low-income indi-
viduals and the condition often went untreated [7]. Approximately one
third of asymptomatic alcoholic men or women have evidence of car-
diomyopathy [8]. Chronic excessive alcohol consumption causes cardiac
toxicity with subsequent cardiomyopathy through different mecha-
nisms, such as mitochondrial dysfunction, increased oxidative stress,
decreased protein synthesis, and derangement of fatty acid metabolism
in cardiomyocytes, and increased apoptosis by activation of the local
RAS system [9]. In addition to these mechanisms, a genetic etiology
has been described in a proportion of ACMP patients [10]. ACMP is char-
acterized by LV or biventricular dilatation and impaired contraction
along with thin or normal thickness ventricular walls. Although the
symptoms and signs are not specific, a long history of alcohol abuse
and an absence of other causes of heart failure are key clues to diagnosis.
Recovery of the left ventricular function after abstinence of alcohol may
support the diagnosis, however, it only occurs in approximately one-
third of ACMP patients [11]. Alcohol induces cardiac arrhythmias by
causing electrolyte disorders, QT prolongation, adrenergic hyperactiv-
ity, decreased heart rate variability and baroreceptor sensitivity [12].
Atrial and ventricular arrhythmias have been reported in patients with
ACMP; however, all previous studies have involved small cohorts, and
none have been on a national level. Using this large NIS database, we re-
port the largest study to date investigating the frequency of different ar-
rhythmia and electrophysiological procedures in this population.

Arrhythmias were the cause of admission in about 10% of hospitali-
zations in this cohort in contrast to only 2.6% in the general population.
About two thirds of the admissionswere caused by non-cardiac diseases
highlighting the high degree of comorbidity in this population.

Atrial fibrillation/flutter was the most common arrhythmia (31.5%)
in our cohort; its prevalence increased between 2007 and 2014. The
high prevalence of AFib/AFL has a significant clinical implication as it in-
dicates that about a third of ACMP patients might need anticoagulation
which is challenging in this population that have excessive alcohol in-
take. In a study that followed 94 patients with ACMP, atrial fibrillation
was present in 34% of cases [13]. Alcohol intake is associated with an in-
creased risk of atrial fibrillation through progressive atrial remodeling
secondary to direct alcohol toxicity and other contributions of alcohol to
LV remodeling/cardiomyopathy, hypertension, obesity, and obstructive
urden of arrhythmia and electrophysiologic procedures in alcoholic
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Table 2a
Independent predictors of in-hospital mortality in Alcoholic cardiomyopathy
hospitalizations.

OR Lower 95% CI Upper 95% CI p value

Statistically significant predictors (ordered from the higher to lower OR)
Cardiac arrest 12.2 8.4 17.8 b0.001
Respiratory failure⁎ 8.2 6.3 10.6 b0.001
Shock 3.2 2.3 4.6 b0.001
Tumors w/wo metastases⁎ 3.1 2 4.9 b0.001
Renal failure⁎ 2.1 1.5 2.9 b0.001
Sepsis 2.0 1.4 2.8 b0.001
Liver disease⁎ 1.8 1.4 2.3 b0.001
Age (every 10 years)⁎ 1.3 1.2 1.5 b0.001
Hypertension 0.5 0.4 0.6 b0.001
Hosp location/teaching
Rural (reference)

vs urban nonteaching 0.6 0.4 0.8 0.002
vs urban teaching⁎ 0.5 0.3 0.7 b0.001

Statistically insignificant predictors that were adjusted for in this model included: sex,
race, dysrhythmia, conduction disorders, ICD in situ, PPM in situ, CHF, primary cardiac di-
agnosis, PVD, CVA, pulmonary circulation disorders, chronic lung disease, DM, hypothy-
roidism, weight loss, obesity, electrolytes disorders, AIDS, coagulopathy, anemia, drug
abuse, depression, psychosis, hospital characteristics, median household income, primary
payer and weekend vs weekday admission.
⁎ Significant p value.
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sleep apnea [14]. Independent predictors of atrialfibrillation in our cohort
were: age, male sex, Caucasian race, hypothyroidism, sleep apnea and
obesity. In our cohort, sleep apnea increased from 2.9% to 7.3% (between
2007 and 2014, p b 0.001), and a similar trend in obesity was observed
(5.9% in 2007 and 12.7% in 2014, p b 0.001). These trends may explain
the increase in atrial fibrillation in our cohort (see the supplementary
material).

The cardiac arrest/ventricular fibrillation prevalence was 3.5% in our
study. In the above-mentioned study of 94 patientswith ACMP, during a
median follow up of 59 months, 9% had sudden cardiac death, and 4.2%
were resuscitated from ventricular fibrillation [13]. The difference in the
prevalence between both studies is likely explained by the fact that our
study is only observing in-hospital cardiac arrest whereas the previous
study has likely reported both in-hospital and out-of-hospital cardiac
arrests.

In our study, electrolyte disorders, LBBB and the Southern/Western
US regionswere independently associatedwith an increased risk of car-
diac arrest. In a study by Guzzo-Merello et al., LBBB was found to be an
independent predictor of malignant ventricular arrhythmia in patients
with ACMP [15]. Thewestern US has the highest per capita ethanol con-
sumption [16]. The largest gap in the treatment of substance abuse in
the US exists in the southern and southwestern states [17]. In our
study, smoking and depression were associated with a lower risk of
Table 2b
Individual arrhythmias/conduction disorders as predictors of in-hospital mortality in a
multivariate logistic model. The same confounders in Table 2a were included except for
cardiac arrest, dysrhythmia and conduction disorders which were replaced by individual
disorders.

Predictors (individual
arrhythmias/conduction
disorders)

OR Lower
95% CI

Upper
95% CI

p
value

VFIB⁎ 3.8 2.2 6.5 b0.001
VT 0.9 0.6 1.4 0.766
SVT 1.6 0.8 3.3 0.207
AFIB/AFL 0.7 0.6 1.0 0.019
SA node dysfunction 0.5 0.1 2.6 0.447
1st degree AV block/MOBITZ1 1.0 0.3 3.1 0.983
Complete heart block 0.8 0.2 3.7 0.816
LBBB 0.5 0.2 1.1 0.088
ICD in situ 1.2 0.8 1.8 0.414
PPM in situ 0.8 0.3 2.1 0.66

⁎ Significant p value.
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cardiac arrest. Previous studies have shown that patients with sub-
stance use disorder and associated mental distress are more likely to
seek medical care than those who do not have mental symptoms [18],
thus potentially explaining the lower risk of cardiac arrest among pa-
tients with comorbid depression in our cohort. A smoking paradox de-
fined as lower mortality after myocardial infarction in smokers has
been described in previous studies and has been attributed to the asso-
ciation of smokingwith younger age and lower prevalence of other risk
factors [19]. The persistent association of smoking with lower in-hospital
cardiac arrest in our study despite adjustment for age and other comor-
bidities probably represents residual unmeasured confounding.

Other traditional risk factors for cardiac arrest in the general popula-
tion were not associated with an increased risk of cardiac arrest in our
alcoholic CMP subjects (hypertension, dyslipidemia, DM, male sex and
obesity). These risk factors are likely to increase the risk of cardiac arrest
in the general population by increasing the risk of CAD. However, pa-
tients with a history of CAD were excluded from our cohort (by
definition).

Cardiac arrest (including VFIB) was associated with higher in-
hospital mortality. Conduction disorders or dysrhythmia (combined or
as individual disorders) were not associated with increased mortality.
Notably, our study investigated in-hospitalmortality andnot intermedi-
ate or long-termmortality, as previous studies have investigated. Stud-
ies regarding the long-term prognosis of ACMP have been conflicting;
the survival rate has been reported to be 50% in abstainers and 30% in
persistent drinkers over a median follow up of 4 to 5 years [1,20,21].
In one study, atrial fibrillation, QRS width N 120 ms, and an absence of
beta-blocker therapy were found to be independent predictors of
death or heart transplantation [13].

To our knowledge, this is the first study examining the use of differ-
ent EP procedures in patients with alcoholic cardiomyopathy on a na-
tional level. New ICD placement occurred in 2.2% of hospitalizations.
In the study by Guzzo-Merello et al., during a median follow up of
59 months of 94 patients with ACMP, with an average LV ejection frac-
tion (26 ± 9), most of whom had NYHA functional status II–IV, 33% of
patients received an ICD and 19.1% received cardiac resynchronization
therapy [13]. In our population, the ICD placement rate decreased
from 2007 to 2014 andwas lowest in 2011–2012mirroring the national
trend of ICDutilization in general population. ICD implantation in theUS
decreased between 2006 and 2011 because of increasing concern about
the safety of some ICD devices that had been recalled and the inappro-
priate use of ICDs that led to investigations by the Department of Justice
in 2012 [22–24]. Another factor that is likely to affect the placement of
ICD is insurance status. An increasing share of Medicaid insurance was
observed in our population (19.9% in 2010 and 29.4% in 2014), which
was probably secondary to the advent of the Affordable Care Act in
2010. Previous studies have shown that a lack of insurance is associated
with underutilization of ICD in eligible candidates [22,25]. The change in
insurance composition in our population may partially explain the re-
covering increasing rate of ICD placement in 2013 and 2014, owing to
the decreasing proportion of uninsured patients.

In our cohort, PPM implantation varied over the years, peaked in
2010 and significantly decreased in 2011–2012. The annual pacemaker
implantation rate in United States plateaued between 2001 and 2009
[26] and subsequently showed a precipitous decrease in in-hospital
PPM placement between 2009 and 2013 [27], which was probably sec-
ondary to the above mentioned federal inquiries that scrutinized dual-
chamber pacemakers in addition to the ICDs, and to the possibility
that more pacemakers may be implanted in outpatient settings.

Our study did not include data on the amount of alcohol consumed
by these patients. The NIS is based on administrative data and is
predisposed to coding inaccuracy. The NIS captures hospitalizations
and not patients themselves; as such, we cannot rule out the possibility
that the same patient might be admittedmultiple times. A considerable
portion of arrhythmias is reported as unspecified. Information about
race was missing in approximately 15% of observations; however,
urden of arrhythmia and electrophysiologic procedures in alcoholic
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because race was one of multiple predictors herein and not the focus of
study, it was not imputed with complex statistical methods. The NIS
does not include information on patientmedications. Despite these lim-
itations, the large study population and national representativeness
make this study one of the largest of real-world sample studies of
ACMP to date. Notably, our studywas not equipped to identify the path-
ophysiology underlying different findings and therefore future studies
are needed to elucidate these mechanisms.

5. Conclusion

Arrhythmias were reported as a primary or secondary diagnosis in
approximately 48% of hospitalizations. Between 2007 and 2014, there
was an increasing burden of cardiac arrhythmias secondary to increas-
ing atrial fibrillation. Over the same period, there was a decreasing
rate of PPM or ICD placement. Except for cardiac arrest, presence of ar-
rhythmias was not associated with increased in-hospital mortality, but
it was associated with longer hospital stay and higher total charges.
There is a need to explore preventive and therapeutic strategies to alle-
viate this health care burden.
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