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A b s t r a c t

Introduction: We aimed to determine the influence of atrial fibrillation (AF) 
on mortality, morbidity, length of hospital stay, and resource utilisation in 
patients with oesophageal variceal bleeding (OVB).
Material and methods: The National Inpatient Sample database (2016 and 
2017) was used for data analysis using the International Classification of 
Diseases, Tenth Revision codes to identify patients with the principal diag-
nosis of OVB and AF. We assessed the all-cause in-hospital mortality, mor-
bidity, predictors of mortality, length of hospital stay (LOS), and total costs 
between propensity-matched groups of OVB with AF vs. OVB alone. 
Results: We identified 80,325 patients with OVB, of whom 4285 had OVB 
with AF, and 76,040 had OVB only. The in-hospital mortality was higher in 
OVB with AF (OR = 1.4, 95% CI: 1.09–1.83; p < 0.001). OVB with AF had 
higher odds of sepsis (OR = 1.4, 95% CI: 1.1–1.8; p = 0.007), acute kidney 
injury (OR = 1.2, 95% CI: 1.12–1.32; p < 0.001), and mechanical ventilation 
(OR = 1.2, 95% CI: 1.12–1.32; p < 0.001). Advanced age (OR = 1.06, 95% CI: 
1.05–1.07; p < 0.001), congestive heart failure (OR = 1.7, 95% CI: 1.3–2.3; 
p < 0.001), coronary artery disease (OR = 1.4, 95% CI: 1.03–1.92; p = 0.02), 
and sepsis (OR = 1.3, 95% CI: 1.06–1.70; p = 0.01) were identified as predic-
tors of mortality in OVB with AF. Mean LOS (7.5 ±7.4 vs. 6.0 ±7.2, p < 0.001) 
and mean total costs ($25,452 vs. $21,109, p < 0.001) were also higher.
Conclusions: In this propensity-matched analysis, OVB with AF was associ-
ated with higher odds of in-hospital mortality, sepsis, acute kidney injury, 
and mechanical ventilation. 

Key words: oesophageal variceal bleeding, atrial fibrillation, National 
Inpatient Sample, propensity-matched outcomes

Introduction

Cirrhosis is a prominent cause of mortality in the United States [1]. 
In 2010, cirrhosis resulted in an estimated 49,500 deaths, which repre-
sented a significant increase from 35,500 deaths decades ago [2]. Most 
common disease-specific complications such as oesophageal varices, 
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ascites, hepatic encephalopathy (HE), and hepa-
torenal syndrome (HRS) are known to be associ-
ated with patients diagnosed with cirrhosis [3]. 
Oesophageal varices progress in approximately 
50% of patient with cirrhosis, and their presence 
correlates with the severity of liver disease [4]. In 
cirrhotic patients, oesophageal variceal bleeding 
(OVB) occurs at an annual rate of 5% to 15% and 
results in substantial morbidity and mortality [4]. 
Liver cirrhosis may be associated with a coagulop-
athy, and such patients are often excluded from 
randomised clinical trials of oral anticoagulation 
(OAC) therapy for stroke prevention in atrial fibril-
lation (AF) [5]. AF is the most prevalent arrhythmia 
worldwide, with an estimate to affect about 6–12 
million people in the USA by 2050 and 17.9 mil-
lion in Europe by 2060 [6]. One in three hospital 
discharges is known to account for AF [7]. In addi-
tion, several reports have suggested that AF might 
complicate the clinical course of patients during 
surgical and medical treatment [6].

Previous studies have shown predictors of OVB 
among patients with cirrhosis. Specifically, Has-
sanien et al. reported that the in-hospital mor-
tality was particularly high among patients with 
acute variceal bleeding [8]. They also reported 
OVB and active bleeding on index endoscopy, as-
sociated major comorbidity were highly predictive 
of mortality [8]. However, there are limited data on 
the epidemiology and effects of AF in patients un-
dergoing treatment for OVB. To date, no previous 
study has specifically examined the impact of AF 
among patients diagnosed with OVB. 

To this point, the aim of the current study was 
to compare clinical outcomes such as mortality 
among patients diagnosed as having OVB with AF 
and without AF.

Material and methods

Data sources and study population

In this retrospective analysis, data were ex-
tracted from the 2016 and 2017 National Inpa-
tient Sample (NIS). The NIS database is sponsored 
by the Agency for Healthcare Research and Quali-
ty as a part of the Healthcare Cost and Utilisation 
Project (HCUP) and is the largest publicly avail-
able all-payer administrative database, contain-
ing data on more than 7 million hospitalisations 
(unweighted); when weighted, it represents about  
35 million hospitalisations nationally. It provides 
information on clinical and resource utilisation 
with safeguards to protect data for individual pa-
tients, physicians, and hospitals. Beginning in Oc-
tober 2015, the NIS started using the Internation-
al Classification of Diseases, Tenth Edition, Clinical 
Modification/Procedure Coding System (ICD-10-
CM/PCS) to reflect the implementation of ICD-10-

CM/PCS by hospital systems. Using the Agency 
for Healthcare Research and Quality sampling and 
weighting method, national estimates of the en-
tire US hospitalised population was calculated [9].

Study design

Given the de-identified nature of the NIS data, 
our study was exempt from approval from the 
Institutional Review Board. We identified all pa-
tients (≥ 18 years of age) who had a principal di-
agnosis of OVB (n = 80,325), using their respective 
ICD-10-CM/PCS codes. We divided the total sam-
ple into two groups: OVB with AFIB (n = 4,285) and 
patients with EV only (n = 76,040). We identified 
patients with AFIB using appropriate diagnosis 
codes.

Primary predictors

For baseline characteristics, we used patient 
demographics (age, race, and sex), the Charlson 
Comorbidity Index, insurance status, hospital 
characteristics, and relevant co-morbidities: cor-
onary artery disease (CAD), hypertension (HTN), 
obesity, dyslipidaemia, diabetes mellitus (DM), pe-
ripheral vascular disease (PVD), anaemia, chronic 
kidney disease, chronic lung disease, and conges-
tive heart failure (CHF) (Table I). 

Clinical outcomes

The primary outcome of interest was all-cause 
in-hospital mortality and predictors of mortality. 
Secondary outcomes included the incidence of 
acute kidney injury (AKI) requiring dialysis, sep-
sis, disseminated intravascular coagulation (DIC), 
venous thromboembolism, pacemaker insertion, 
haemorrhage requiring blood transfusion, acute 
coronary syndrome, shock requiring vasopressors, 
acute respiratory failure, and mechanical venti-
lation. Complications were identified using their 
respective ICD-10-CM/PCS. We also studied the 
length of hospital stay (LOS) and average hospital 
costs.

Statistical analysis

We conducted all statistical analyses as per the 
recommended methods accounting for the intri-
cate survey design of the NIS database [10]. Cat-
egorical data are reported as frequency and 
percentage, and continuous data as mean with 
standard deviation and standard error. Categorical 
variables were analysed using Pearson’s c2 test, 
and continuous variables were analysed using 
Student’s t-test. Unadjusted odds ratios for the 
primary and secondary outcomes were calculated 
using bivariable logistic regression. Multivariable 
logistic regression models were utilised to adjust 
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Table I. Demographics comparing oesophageal variceal bleeding with atrial fibrillation vs. oesophageal variceal 
bleeding only

Variable OVB with AF (%) OVB without AF (%) P-value

Total 4285 76040

Age (mean ± SD) 67.6 ±11.7 55.5 ±12.6 < 0.001*

Female 34.4 32.8 0.34

Race:

Caucasian (%) 76.14 62.5

African American (%) 6.3 7.42

Hispanic (%) 11.3 21.95 < 0.001*

Asian (%) 2.4 2.3

Native American (%) 0.6 2.2

Others (%) 3.1 3.4

Hospital bed size (%):

Small 15.9 15.7 0.97

Medium 29.8 30.1

Large 54.1 54.1

Hospital region (%):

Northeast 15.2 13.9 0.01*

Midwest 21.2 17.6

South 40.4 41.3

West 22.9 27

Discharge:

Routine 40.6 66.01 < 0.001*

Skill Nursing Facility 4.5 4.2

Charlson comorbidity Index (%):

0 or 1 2.8 6.7

2 4.0 4.1 < 0.001*

3 93.1 89.08

Insurance type (%):

Medicare (%) 66.2 32.7

Medicaid (%) 13.5 31.09 < 0.001*

Private (%) 17.5 26.7

Uninsured (%) 2.6 9.4

Teaching hospital (%) 72.2 69.9 0.17

Chronic co-morbidity:

DM 43.9 31.7 < 0.001*

HTN (%) 34.7 34.8 0.97

Obesity (%) 14.1 13.7 0.67

Dyslipidaemia (%) 28.2 13.7 < 0.001*

CKD (%) 14 8.4 < 0.001*

CAD (%) 28.7 18.6 < 0.001*

CHF (%) 15.7 5.1 < 0.001*

Anaemia (%) 6.3 6.2 0.97

Chronic lung disease (%) 8.8 7.9 0.2

PVD (%) 4.0 1.1 < 0.001*

Tobacco Smoking (%) 23.2 21.1 0.1

Alcohol use (%) 12.5 21.4 < 0.001*

Blood thinners 15.7 8.7 < 0.001*

*Statistically significantly different result. OVB – oesophageal variceal bleeding, AF – atrial fibrillation, DM – diabetes mellitus,  
HTN – hypertension, CAD – coronary artery disease, CHF – congestive heart failure, PVD – peripheral vascular disease.
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for potential confounders in the final model. Sta-
tistical significance was set at a two-sided p-value 
of < 0.05. STATA/MP 15.10 (Stata Corp LLC) was 
used for statistical analysis. All analyses in our 
study were weighted using provided discharge 
weights to produce national estimates. Hospital 
costs were inflation-adjusted for 2018 using the 
Consumer Price Index (provided by the U.S. De-
partment of Labour).

To account for the differences in baseline char-
acteristics, we used propensity score matching [11].

To establish a propensity-matched cohort, we 
used the treatment outcomes as the outcome 
variable and potential confounders as covariates. 
Of note, all covariates from Table I were utilised 
to generate a propensity score. A 1 : 1 propensi-
ty score-match was performed using a  calliper 
width of 0.1 using the psmatch2 command. The 
appropriate calliper was calculated by multiply-
ing 0.2 by the standard deviation of the logit of 
the propensity score. Pstest was used to gener-
ate the unmatched and matched variable. The 
standardised difference of < 10% checked with 
pbalchk command suggested adequacy of the 
match between two groups among the measured 
covariates. Multivariable regression analyses were 
performed using a generalised linear model using 
all covariates in succession in the final model, in-
cluding patient-level discharge weights. We added 
covariates one by one in the model, and if the co-
efficient changed by more than 20%, we included 
that covariate in the final model.

Results

Patient demographics

Among the 80,325 patients included in the 
study, only 4285 (5.4%) had OVB with AF, and 
76,040 (94.6%) had OVB only. The mean age of 
patients having OVB with AF was 67.6 years while 
that of patients having OVB only was 55.5 years  
(p < 0.001). Before propensity score matching, age, 
race, hospital region, discharge disposition, insur-
ance, and Charlson co-morbidity index were differ-
ent among patients diagnosed as having OVB with 
and without AF (all p < 0.05) (Table I). Similarly, 
the proportion of patients with a medical history 
of DM, CAD, PVD, and CHF was higher among pa-
tients having OVB and AFIB (Table I). In contrast, 
patients diagnosed as having OVB with AF includ-
ed about 12.5% of patients with a history of alco-
hol use, while those without AFIB included 21.4% 
of patients with a history of alcohol consumption. 
Of note, 15.7% of patients having OVB with AF 
used blood thinning medications while only 8.7% 
patients without AFIB were using blood thinners. 
As shown in Table II, matching eliminated almost 
all significant differences in clinical characteristics, 

demographics, hospital characteristics, payment 
source, and co-morbidity prevalence between the 
two cohorts, with the exception of hospital region 
and CHF.

Primary and secondary outcomes

On unadjusted analyses, patients having OVB 
with AFB had 16.1% in-hospital mortality while 
the rates of in-hospital mortality were compara-
tively low for patients without AF, at 9.4%. Inter-
estingly, about 39.6% patients having OVB with 
AF had AKI while 23.8% of patients had AKI with 
OVB without AF. Of note, 1 in 8 patients having 
OVB with AF also had sepsis. About 17.3% of pa-
tients who had OVB with AF required mechanical 
ventilation, while 12.4% of patients without AF 
required mechanical ventilation. Similarly, 3.6% of 
patients with OVB and AF required vasopressors, 
while only 1.9% of patients without AF required 
vasopressors (Table III).

On adjusted multivariable analyses, patients 
with OVB and AF had 1.3-fold greater odds of 
in-hospital mortality compared with patients 
without AF (OR = 1.3, 95% CI: 1.1–1.5; p < 0.001). 
Consistently, after propensity score matching, the 
results were consistent because there was a statis-
tically significant difference in the in-hospital mor-
tality between the two groups (OR = 1.4, 95% CI: 
1.09–1.83; p < 0.001) (Table IV). In the unmatched 
cohort, patients with OVB and AF had 1.4-fold high-
er chance of AKI compared with those without AF 
(OR = 1.4, 95% CI: 1.18–1.71; p < 0.001). Similarly, 
patients diagnosed with OVB having AF had 1.3-
fold higher possibility of sepsis (OR = 1.3, 95% CI: 
1.21–1.53; p < 0.001) and mechanical ventilation  
(OR = 1.3, 95% CI: 1.07–1.7; p = 0.01) compared 
to the OVB-only group. Consistently, after match-
ing both the cohorts, there were higher odds of 
sepsis (OR = 1.4, 95% CI: 1.1–1.8; p < 0.001),  
AKI (OR = 1.2, 95% CI: 1.12–1.32; p < 0.001), and 
mechanical ventilation (OR = 1.2, 95% CI: 1.1–1.3; 
p < 0.001). There was no difference observed with 
the other complications, including AKI requiring 
dialysis, DIC, acute respiratory failure, shock re-
quiring vasopressor, haemorrhage requiring blood 
transfusion, acute coronary syndrome, and ve-
nous thromboembolism (Table IV).

Predictors of in-hospital mortality

On multivariate logistic regression analy-
ses, old age (OR = 1.06, 95% CI: 1.05–1.07; 
p < 0.001), CHF (OR = 1.7, 95% CI: 1.3–2.3;  
p < 0.001), CAD (OR = 1.4, 95% CI: 1.03–1.92;  
p = 0.02), and sepsis (OR = 1.3, 95% CI: 1.06–1.70; 
p = 0.01) were identified as predictors of mor-
tality in OVB with AF (Table V). Statistical signifi-
cance was observed with the mean length of stay 
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Table II. Balance of covariates before and after propensity score matching

Covariates Before propensity matching After propensity matching

OVB with AF 
(%)

OVB without 
AF (%)

P-value OVB with AF 
(%)

OVB without 
AF (%)

P-value

Mean age 67.6±11.7 55.5±12.6 < 0.001* 68.3 68.2 0.90

Female 34.4 32.8 0.34 34.7 33.4 0.56

Race:

Caucasian (%) 76.14 62.5 76.9 76.8

African American (%) 6.3 7.42 7.1 7.2

Hispanic (%) 11.3 21.95 < 0.001* 9.9 10.0 0.86

Asian (%) 2.4 2.3 2.0 1.9

Native American (%) 0.6 2.2 0.7 0.7

Others (%) 3.1 3.4 3.4 3.4

Hospital bed size (%):

Small 15.9 15.7 0.97 15.5 15.3

Medium 29.8 30.1 27.7 26.9 0.91

Large 54.1 54.1 56.7 57.4

Hospital region (%):

Northeast 15.2 13.9 19.7 31.6

Midwest 21.2 17.6 < 0.001* 24.3 23.6 < 0.001*

South 40.4 41.3 36.3 30.3

West 22.9 27 19.7 14.5

Discharge:

Routine 40.6 66.01 < 0.001* 44.3 44.1 0.81

Skilled nursing facility 4.5 4.2 4.5 4.3

Charlson Comorbidity Index (%):

0 or 1 2.8 6.7 2.4 3.1

2 4.0 4.1 < 0.001* 4.2 4.0 0.54

3 93.1 89.08 93.4 92.9

Insurance type (%):

Medicare (%) 66.2 32.7 66.7 66.8

Medicaid (%) 13.5 31.09 0.00* 13.2 14.1 0.72

Private (%) 17.5 26.7 17.4 16.8

Uninsured (%) 2.6 9.4 2.7 2..3

Teaching Hospital (%) 72.2 69.9 0.17 72.0 71.4 0.5

Chronic co-morbidity:

DM (%) 43.9 31.7 < 0.001* 44.9 44.7 0.88

HTN (%) 34.7 34.8 0.97 30.2 30.8 0.52

Obesity (%) 14.1 13.7 0.67 13.2 12.9 0.20

Dyslipidaemia (%) 28.2 13.7 < 0.001* 28.0 28.4 0.86

CKD (%) 14 8.4 < 0.001* 21.0 20.6 0.85

CAD (%) 28.7 18.6 0.00 31.0 30.9 0.60

CHF (%) 15.7 5.1 < 0.001* 21.8 14.5 < 0.001*

Anaemia (%) 6.3 6.2 0.97 6.3 6.6 0.76

Chronic lung disease (%) 8.8 7.9 0.2 8.5 8.4 0.86

PVD (%) 4.0 1.1 < 0.001* 4.2 4.0 0.90

Tobacco smoking (%) 23.2 21.1 0.1 21.0 21.0 0.99

Alcohol use (%) 12.5 21.4 < 0.001* 18.7 18.2 0.87

Blood thinners 15.7 8.7 < 0.001* 15.6 14.3 0.13

*Statistically significantly different result. OVB – oesophageal variceal bleeding; AF – atrial fibrillation; DM – diabetes mellitus,  
HTN – hypertension, CAD – coronary artery disease, CHF – congestive heart failure, PVD – peripheral vascular disease.
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(LOS) and the mean cost of care between the two 
groups. Higher mean LOS (7.5 ±7.4 vs. 6.0 ±7.2,  
p < 0.001) and mean total costs ($25,452 vs. 
$21,109, p < 0.001) were observed in the OVB 
with AFIB group (Table VI).

Discussion

Oesophageal varices are a cause of high mor-
tality. If bleeding OVB is left untreated, then about 
95% of patients develop recurrent bleeding, which 
in turn increases the probability of mortality in 
patients with OVB [12]. OVB and AF are also com-
mon complications among cirrhotic patients. The 
aim of the current study was to evaluate clini-

cal outcomes among patients having OVB with 
and without AF. Interestingly, the current study 
demonstrated that the patients who were diag-
nosed with OVB and AF had 6.7% higher rates 
of in-hospital mortality compared with patients 
having OVB without AF. Similarly, on multivariable 
analyses, we found patients having OVB and AF 
had 1.3-fold higher odds of in-hospital mortal-
ity compared with OVB patients not having AF  
(95% CI: 1.1–1.5, p < 0.001). In addition, 
there were higher odds of sepsis (OR = 1.4, 
95% CI: 1.1–1.8; p < 0.001), AKI (OR = 1.2,  
95% CI: 1.12–1.32; p < 0.001), and mechanical 
ventilation (OR = 1.2, 95% CI: 1.1–1.3; p < 0.001) 
among patients with OVB and AF.

Many investigators have emphasised the high 
mortality from bleeding oesophageal varices in 
hospitalised patients with cirrhosis [13]. Pant  
et al. reported that cirrhotic patients with OVB 
were twice as likely to die compared to patients 
without OVB [14]. The increased mortality rates 
were related to the multiorgan dysfunction due 
to poor perfusion, infections, and haemorrhagic/
hypovolaemic shock and cardiovascular collapse, 
and aspiration into airway [14]. Many studies have 
shown AF and OVB are common among patients 
with gastrointestinal and liver diseases [15]. Such 
diseases may contribute to AF and OVB risk 
through various mechanisms, including autonom-
ic modulation and inflammation [15]. However, lit-
tle is known about the outcomes among patients 
having OVB and AF. Interestingly, the current study 
noted that the OVB patients also diagnosed with 
AF had 1.4-fold higher odds of in-hospital mor-
tality compared to the patients without AF. Such 
data highlight the importance of treatment of OVB 
among AF patients. Consistently, Sasso et al. re-

Table III. Proportion of primary and secondary out-
comes: OVB with AF vs. OVB alone

Outcomes OVB with 
AF (%)

OVB 
without 
AF (%)

In-hospital mortality 16.1 9.4

AKI 39.6 23.8

AKI requiring dialysis 0.4 0.3

Sepsis 12.7 7.4

DIC 1.1 1.1

Acute respiratory failure 8.0 8.0

Mechanical ventilation 17.3 12.4

Pressor requirements 3.6 1.9

ACS 2.4 1.3

Blood requirement 41.5 38.6

*Statistically significantly different result. OVB – oesophageal 
variceal bleeding, AF – atrial fibrillation, AKI – acute kidney injury,  
DIC – disseminated intravascular coagulation, ACS – acute coronary 
syndrome, VTE – venous thromboembolism.

Table IV. Comparison of primary and secondary outcomes: OVB with AF vs. OVB only

Variable Before propensity score matching After propensity score matching

Odds ratio P-value 95% CI Odds ratio P-value 95% CI

In-hospital mortality 1.3 < 0.001* 1.1–1.5 1.4 < 0.001* 1.09–1.83

AKI 1.4 < 0.001* 1.18–1.71 1.22 < 0.001* 1.12–1.32

AKI requiring dialysis 0.96 0.33 0.17–1.8 1.02 0.87 0.44–1.4

Sepsis 1.3 < 0.001* 1.21–1.53 1.4 0.007* 1.1–1.8

DIC 1.01 0.94 0.57–1.81 1.07 0.87 0.69–2.3

Acute respiratory failure 0.99 0.14 0.58–1.08 0.9 0.6 0.29–1.9

Mechanical ventilation 1.3 < 0.001* 1.07–1.7 1.22 < 0.001* 1.12–1.32

Pressor requirements 1.18 0.49 0.73–1.9 1.01 0.89 0.79– 1.3

ACS 0.96 0.09 0.33–1.05 1.09 0.09 0.98–4.1.22

Blood requirement 1.08 0.3 0.92–1.2 1.9 0.87 0.87–4.3

VTE 2.2 0.06 0.94–5.5 1.07 0.20 0.93–1.6

*Statistically significantly different result. AKI – acute kidney Injury, DIC – disseminated intravascular coagulation, ACS – acute coronary 
syndrome, VTE – venous thromboembolism.
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ported two of 59 patients had fatal bleeding from 
oesophageal varices, and about 56% of patients 
were on anticoagulation therapy for AF [16]. How-
ever, patients with a history of OVB had 5.7-fold 
higher odds of clinically relevant bleeding within 
6 months of initiation of anticoagulation therapy 
[16]. This was consistent with studies of patients 
on anticoagulation, demonstrating fatal bleeding 
rates to be 0.5–5% [17]. In contrast, Kuo et al. 
revealed that patients with liver cirrhosis would 
have a  positive net clinical benefit for oral anti-
coagulation when used for stroke prevention in 
atrial fibrillation [5]. However, this treatment plan 
should be used with caution among patients with 
a history of OVB. Therefore, the data collectively 
suggest that the patients with OVB and AF had 
a  higher possibility of in-hospital mortality, and 
they emphasise that anti-coagulation therapy 
treatment for patients with AF and history of OVB 
should be adopted with caution [16]. In addition, 
universal guidelines should be made and adopted 
for the treatment of patients with OVB and AF.

OVB and AF are commonly associated with ad-
vanced liver disease, which in turn increases the 
susceptibility of the patients to bacterial infec-
tions. Many studies have associated endotoxae-
mia [18] with failure to control variceal bleeding 
[18], more early variceal rebleeding, abnormalities 
in coagulation [19], and worsening liver function. 
Similarly to previous studies, the current study 
shows that patients diagnosed with OVB and AF 
had 1.4-fold greater odds of having sepsis com-
pared to patients with OVB without AF. Similarly 
to the current study, Borzio et al. also reported 
that bacterial infection, regardless of the aetiol-
ogy, is a  severe complication of decompensated 
cirrhosis, and, although frequently asymptomatic, 
it accounts for both longer hospital stay and in-
creased mortality [20]. Zuo-Hua et al. also report-

ed that bacterial infections increase the severity 
of OVB and also increase the rebleeding rate [21]. 
Therefore, the increased rates of sepsis might also 
be one of the many reasons for the worse mortali-
ty rates among patients with OVB and AF.

Many studies have revealed the predictors of 
mortality among patients diagnosed with OVB 
[22]. Specifically, Cherian et al. noted low platelet 
count, Child-Pugh class B/C, and spleen diameter 
as non-endoscopic predictors of OVB [22]. Anoth-
er study revealed that patients with portal vein 
thrombosis and congenital hepatic fibrosis were 
6.15-fold more likely to have  oesophageal vari-
ces than cirrhotic patients [23]. To this point, the 
current study revealed that predictors of mortali-
ty among patients having OVB and AF were age, 
CHF, CAD, and sepsis. Consistently, a literature re-
view by Luna et al. demonstrated that among 886 
cases of oesophageal varices, about 76 patients 
had CHF [24]. The mechanism of development of 
varices among CHF or CAD is known to be on the 
basis of suprahepatic venous obstruction [25]. 
Consecutively, an abnormally elevated vena caval 
pressure coexists with cardiac hypertrophy, and 
this pressure is transmitted to the hepatic bed 
leading to oesophageal varices among patients 
with CHF, in turn leading to mortality [24]. Overall, 
the current data highlight important predictors of 
mortality among patients with OVB and AF.

There are several limitations that should be 
considered when analysing the results of the cur-
rent study. As with any study utilising administra-
tive databases, the results may have been affect-
ed by coding accuracy. As with any retrospective 
study, selection bias was possible regarding how 
patients were selected. However, all possible ICD-
10 codes were utilised to capture patients diag-
nosed with OVB and AF. In addition, information 
regarding clinical characteristics are not captured 

Table V. Predictors of mortality in OVB with AF

Variable Odds ratio P-value 95% CI

Age 1.06 < 0.001* 1.05–1.07

Congestive heart failure 1.7 < 0.001* 1.3–2.3

Coronary artery disease 1.4 0.02* 1.03–1.92

Sepsis 1.3 0.01* 1.06–1.70

*Statistically significantly different result.

Table VI. Analysis for total cost and length of stay

Parameter Oesophageal variceal 
bleeding with AF (%)

Oesophageal variceal 
bleeding without AF (%)

P-value

Mean LOS [days] 7.5 ±7.4 6.0 ±7.2 < 0.001*

Mean total cost [$] 25,452 21,109 < 0.001*

*Statistically significantly different result. LOS – length of stay.
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in the NIS dataset. However, all available import-
ant covariates have been adjusted in the multi-
variable analyses.

In conclusion, patients diagnosed with OVB and 
AF had 6.7% higher rates of in-hospital mortality 
compared with patients having OVB without AF. 
In addition, there were higher odds of sepsis, AKI, 
and mechanical ventilation among patients with 
OVB and AF. The data collectively suggest that the 
patients with OVB and AF had a greater likelihood 
of in-hospital mortality, and they emphasise that 
universal guidelines should be made and adopted 
for the treatment of patients with OVB and AF. We 
recommend further research to understand the 
important clinical predictors of mortality among 
patients with OVB and AF.
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