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Abstract

Tachyarrhythmias (TA) and Gastroesophageal Reflux Disease (GERD) represent distinct pathologies affecting mil-
lions of Americans annually. However, recent studies have pointed to an association between GERD and a specific 
type of TA, atrial fibrillation (AFib). The reasons behind this association have yet to be defined. Still, various theories 
have been proposed, including an increased autonomic tone or regional inflammation resulting from GERD that may 
lead to a specific TA such as AFib. However, more information about the association between GERD and other TAs 
or the variables linked with such a relationship is needed. Our study seeks to develop the association between GERD 
and TA and compare the outcomes and associated factors between admitted GERD patients with and without TAs. 
The results showed that patients with GERD had higher odds of having TA than those without GERD. In addition, 
patients presenting with TA and GERD were older than patients without TA, though both cohorts are more likely to 
be female.
Furthermore, there was no significant difference in CCI between patients with GERD and TA compared to the non-TA 
cohort. Among patients presenting with GERD and TA, the most common cause of TA was atrial fibrillation (82.4%), 
followed by atrial flutter (10.2%) and SVT (7.3%). Patients with GERD and TA were found not to have higher mor-
tality, length of hospital stay, or hospital charges. Further exploration is needed to identify GERD as an underlying 
etiology for such common arrhythmias and treat them appropriately to minimize TA-related complications.

Introduction
There is a common clinical link between tachyarrhythmias 
(TAs) and Gastroesophageal Reflux Disease (GERD). TAs 
are broadly classified as narrow-complex tachycardia (NCT; 
<120 ms) and wide-complex tachycardia (WCT; >120 ms). 
NCTs include paroxysmal sinus tachycardia, atrial flutter, 
atrial fibrillation (AFib), multifocal tachycardia, inappropri-
ate sinus tachycardia, focal atrial tachycardia, Atrioventricular 
Nodal Reentrant Tachycardia (AVRT), sinoatrial nodal reen-
trant tachycardia, and orthodromic atrioventricular recipro-
cating tachycardia. WCTs include monomorphic ventricular 
tachycardia, aberrant Supraventricular Tachycardia (SVT), 
antidromic atrioventricular reciprocating tachycardia, poly-
morphic ventricular tachycardia, pre-excited AFib, artifactual 
tachycardia, AFib with aberrant conduction, and pacemaker-
mediated tachycardia [1]. 

TAs can generally be divided into primary etiology due to car-
diac injury or defective cardiac electrical conduction system 
or secondary etiology due to withdrawal syndromes, thyroid 

storm, pulmonary embolism, or sepsis. TAs typically present 
with palpitations, diaphoresis, dyspnea, chest pain, dizziness, 
syncope, and heart failure [1,2].

The most common TA is AFib affecting at least 2.3 million 
people in the United States (US) alone, followed by SVT, with 
nearly 90,000 cases detected annually, with ~25% requiring 
hospitalization [3]. 

GERD is a chronic gastrointestinal disorder characterized by 
the regurgitation of gastric contents into the esophagus that has 
a prevalence of up to 20% in the US [4]. Multiple and differ-
ent mechanisms, including intrinsic, structural, or both, trigger 
GERD by disrupting the esophagogastric junction barrier man-
ifesting. Symptoms of heartburn and regurgitation occur due 
to esophageal exposure to acidic gastric contents [4]. Typical 
symptoms of GERD include heartburn, regurgitation, globus 
sensation, dysphagia, and belching. In contrast, atypical symp-
toms are mainly extra-esophageal, including chest pain, dental 
erosions, chronic cough, laryngitis, or asthma [4,5]. 
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Recently, research has elucidated the association between 
GERD and TA. Unfortunately, no conclusive understanding 
has been found regarding the reasoning behind the relation-
ship; however, a few main mechanisms have been identified, 
specifically for the connection between GERD and AFib [6].
 
One such mechanism suggests GERD’s ability to create an 
imbalance in the autonomic tone. GERD’s increase in vagal 
tone has been more correlated to AFib than sympathetic tone, 
especially in spontaneous/paroxysmal Afib, which occurs more 
often in the healthier, younger population. The afferent vagal 
pathway is affected by increased stimulation of the esopha-
geal mucosa. This stimulation reflexively decreases sinus node 
depolarization and atrioventricular conduction, creating the 
ideal situation for arrhythmias [6]. Another such mechanism 
proposes GERD’s inflammatory sequelae causing AFib. Acid 
reflux has been shown to release inflammatory mediators such 
as IL-1B, IL-6, and CRP, which lead to the incidence, defibril-
lation, recurrence, and prognosis of AFib via the complement 
pathway activation [6].

Additionally, regional inflammation induced by GERD in the 
proximal esophagus can affect the adjacent left atrium and 
cause local pericarditis or atrial myocarditis, leading to AFib 
[6]. A final mechanism suggests acid reflux induced by Hia-
tal hernias (HH) can bring about AFib. HH causes acid in the 
esophagus, further maintained by a more relaxed LES. A pos-
sible explanation for HH causing AFib is the pressure the her-
nia induces on the left atrium, which generates an ischemic left 
side of the heart. The decreased blood flow makes the patient 
susceptible to reentry and certain arrhythmias [7].

Additionally, using proton pump inhibitors (PPIs) in patients 
with GERD-induced esophagitis and paroxysmal AFib has 
improved sinus rhythm. Therefore, it has been proposed as a 
possible alternative to traditional anti-arrhythmic medications, 
further clarifying a possible connection between GERD and 
AFIB. [8]. 

Despite the vast amount of literature alluding to the associa-
tion of GERD and AFib, research conducted regarding the as-
sociation between GERD and other TAs is unclear and, most 
importantly, scarce. Regarding the second most common TA, 
there have been a few reported cases of patients developing 

atrial flutter status post-hiatal hernia development [9,10]. In a 
particular case, the patient opted for surgical hernia manage-
ment with subsequent flutter resolution [10]. Regarding a less 
common TA, a study by Fuertes showed that SVT in newborns 
is associated with and may be caused by GERD [11]. 

This paper aims to clarify the relationship between GERD and 
the prevalence among other types of TAs. Furthermore, despite 
the similarities in the typical symptoms between both condi-
tions, little is known about the outcomes linked with such a 
relationship. Therefore, we sought to find the association be-
tween GERD and TA compared to non-TA inpatient admis-
sions.

Materials & Methods
We utilized the National Inpatient Sample (NIS) 2015 quarter 
4 through 2019, a publicly available healthcare cost and uti-
lization project database. Patients were identified using ICD-
10 codes with a principal diagnosis of TA [atrial fibrillation, 
atrial flutter, paroxysmal tachycardia, AV reentrant tachycardia 
(AVRT), and supraventricular tachycardia (SVT)] and a sec-
ondary diagnosis of GERD; those aged 17 years and younger 
were excluded. Data are represented as weighted using an al-
gorithm provided by NIS for accurate national estimates. Co-
horts were weighted using an algorithm provided by the NIS, 
allowing for accurate national estimates. Multivariate regres-
sion models were adjusted for age, gender, race, Charlson Co-
morbidity Index (CCI), type of insurance, median household 
income based on zip code, hospital region, cocaine use, smok-
ing, alcohol use, and cannabis use. Primary endpoints were the 
length of stay (LOS), hospital charges, and mortality.

Results
We identified 25,001,960 patients diagnosed with GERD, 
among which 478,835 (1.92%) had a diagnosis of TA. Patients 
18 and older with GERD had higher odds of having TA com-
pared to those without GERD [adjusted odds ratio (aOR) 1.18; 
p<0.001]. In addition, as seen in Table 1, patients presenting 
with TA and GERD were older compared to patients without 
TA (72 +/- 12 vs. 64.3 +/- 17.8), though both cohorts are more 
likely to be female (56.1% vs. 58.4%; p<0.001). Furthermore, 
there was no significant difference in CCI between patients 
with GERD and TA compared to the non-TA cohort (2.24 +/- 
1.95 vs. 2.37 +/-2.21; p<0.001), as seen in Table 1. 

Table 1: Baseline Characteristics of GERD Patients without and with Tachyarrhythmia.

Variables Without Tachyarrhythmia 
(24,523,125; 98.08%)

With Tachyarrhythmia 
(478,835; 1.92%)

P-value

Age (mean, SD) 64.3 +/- 16.3 72 +/- 12 <0.0001
Charlson Comorbidity Index 
(mean, SD)

2.4 +/- 2.2 2.2 +/- 2 <0.0001

Female (N, %) 14,346 (58.5%) 268,626 (56.1%) <0.0001
Race (N, %) <0.0001

    White 18,662 (76.1%) 405,094 (84.6%)

    Black 3,114 (12.7%) 37,828 (7.9%)

    Hispanic 1,717 (7%) 21,069 (4.4%)

    Asian or Pacific Islander 392 (1.6%) 5,267 (1.1%)

    Native American 123 (0.5%) 1,437 (0.3%)

    Other 490 (2%) 8,141 (1.7%)
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Among patients presenting with GERD and TA, the most com-
mon cause of TA was atrial fibrillation (82.4%), followed by 
atrial flutter (10.2%) and SVT (7.3%); (p<0.001), as seen in 
Figure 1.

older than 65, the average age of our study population, GERD 
presents more often in females than males [16]. Furthermore, 
a significant increase in prevalence among females was de-
tected in those offering without TAs (p<0.0001), likely due to 
a known two-fold increase in the majority of atrial fibrillation, 
the most common TA in the study among men compared to that 
of women [17]. 

Moreover, variabilities between races were also observed. For 
example, in all GERD patients included in the study, a higher 
proportion of whites were likelier to have experienced at least 
one TA than non-whites (p<0.0001). 

Of those presenting with GERD and TA, 84.6% were white, 
and 15.4% were non-whites (Black, Hispanic, Asian or Pacific 
Islander, Native American, and others). As opposed to those 
presenting with GERD and without TA, 76.1% were white, 
and 23.9% were non-white, showing a higher proportion of 
whites with GERD who experienced a TA episode than those 
who did not experience a TA. In comparison, a higher propor-
tion of non-whites with GERD were less likely to experience 
a TA episode than those who experienced a TA. Despite the 
general association that exists between GERD and TAs, non-
whites may have distrust in the healthcare system [18], may 
not seek out medical care due to decreased health literacy [19], 
or may have less access to healthcare resources than their white 
counterparts [20]. Therefore, they may be less likely to seek 
hospitalization for GERD and hence would not be able to si-
multaneously be diagnosed with GERD and TA. Therefore, the 
prevalence of TAs in GERD patients amongst the white popu-
lation would be higher because whites are more likely to seek 
hospitalization [21]. However, these disparities may be linked 
to a decrease in sample size and statistical power, as there is a 
higher sample number (n = 24,523,125 > n = 478,835) in the 
group without tachyarrhythmias.

Despite the additional morbidity of having a TA and GERD, no 
significant difference was found between CCIs, or the ten-year 
mortality rates, of both TA and non-TA groups (p<0.0001). 
Furthermore, it was confirmed by comparing clinical outcomes 
between those with and without TAs, such as LOS, hospital 
charges, and mortality. Additionally, the CCI for the TA group, 
2.2, was comparable to that of the non-TA group, at 2.4, there-
by eliminating the possibility of other comorbidities serving 
as confounding factors to attributable differences between 
those with and without TAs among GERD patients. Therefore, 
GERD is seemingly the most attributable factor to a patient's 
likelihood of developing a TA.

Despite the study's integrity, significance, and potential impact 
on the future treatment of patients presenting with GERD and 
TAs, several limitations should be considered. Firstly, as more 
research regarding the association between both conditions is 
being explored, the standard treatment for GERD, or proton 
pump inhibitors (PPIs), is associated with significantly greater 
odds of developing focal TAs due to the presence of H+/K+ 
ATPase in myocardial tissue [22]. For this reason, the patients 
included in the study may be developing TAs due to the PPI 
medications rather than due to the condition of GERD itself. In 
addition, the disparities in racial outcomes may be linked to a 
decrease in sample size and statistical power, as a small amount 
of TA patients are included in the sample with a higher sample 
number (n = 24,523,125 > n = 478,835) in the group without 
tachyarrhythmias. However, these distributions resulted from 

Figure 1: The proportion of Tachyarrhythmias in patients 
with GERD.

Surprisingly, patients with GERD and TA did not have higher 
mortality (aOR 0.34), LOS [adjusted mean difference (aMD) 
1.45 days shorter), or hospital charges (aMD $14,463 less); all 
p<0.001.

Discussion
GERD and TAs are highly prevalent diseases that contribute to 
significant morbidity among the US population and a substan-
tial portion of national healthcare costs. Through the analysis, 
it was found that both disorders may be associated with one 
another. Furthermore, the association is not limited to GERD 
and atrial fibrillation, as recorded in current literature. Still, this 
study has indicated a significant association between GERD 
and the presentation of various forms of TA, including atrial 
flutter and SVT.

Several studies have demonstrated the association between 
GERD and Afib [6-8,12]. However, our study has shown a 
correlation between Atrial Flutter, SVT, AFib, and GERD 
(p<0.001). In addition, multiple studies have suggested that 
lifestyle factors such as caffeine and alcohol intake may ex-
acerbate GERD and several TAs, including AFib and PSVT 
[13]. Therefore, since ingestion of caffeine or alcohol may af-
fect TAs other than AFib and GERD, this may further explain 
the relationship between GERD and several forms of TA.

Significant variability in outcomes and demographic factors 
was observed among the GERD patients between those with 
TA and those without TA. Therefore, factors including CCI, 
sex, and race were analyzed to understand the relationship be-
tween GERD and TA.

Out of all patients presenting with GERD, patients presenting 
with any subtype of TA were significantly older, at an average 
age of 72, than those not presenting with any TA, at an aver-
age age of 64 (p<0.0001). Furthermore, several types of TAs, 
including atrial fibrillation and atrial flutter, composed 82.42% 
and 10.24% of the studied patients, are age-related arrhythmias 
and tend to manifest in the eighth decade of life [14,15].

Additionally, a more significant proportion of females were 
found among all GERD patients, in both those presenting with 
and without TAs. This most likely occurred because, in those 
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