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Esophageal variceal bleeding (EVB) is a frequent complica-
tion in cirrhotic patients resulting in considerable mortality
and morbidity. The aim of this study was to investigate the
occurrence, impact, and trends of EVB in hospitalized cir-
rhotic patients on a nationwide level in the United States.
We interrogated data from the Nationwide Inpatient Sample
from 2002 to 2012. Utilizing International Classification of
Diseases, Ninth Revision, Clinical Modification codes, we
analyzed hospital discharges for cirrhosis and related EVB
in adult patients. EVB in cirrhotic patients was independ-
ently associated with overall worse outcomes with respect

to in-hospital mortality (10% vs 5%; P< 0.01) and hospital
charges (median $41,000 vs $26,000; P<0.01). In the
period from 2002 to 2012, the number of cirrhosis-related
hospitalizations increased from 337,956 to 570,220
(P<0.01). Concurrently, the incidence of EVB in hospital-
ized cirrhotic patients declined from 8.60% to 5.78%, with
an overall decreased trend (P< 0.01). The decline in the
rate of EVB in hospitalized cirrhotic patients from 2002
to 2012 likely reflects the effectiveness of primary and
secondary prophylaxis. Journal of Hospital Medicine
2015;10:453–456. VC 2015 Society of Hospital Medicine

Cirrhosis is a leading cause of death in the United
States. In 2010, cirrhosis resulted in an estimated
49,500 deaths, which represented a significant
increase from 35,500 deaths 2 decades ago.1 Cirrhotic
patients are susceptible to numerous disease-specific
complications including ascites, esophageal varices,
hepatic encephalopathy (HE), and hepatorenal syn-
drome (HRS).2

Esophageal varices develop in approximately 50%
of patient with cirrhosis, and their presence correlates
with the severity of liver disease.3 In cirrhotic patients,
esophageal variceal bleeding (EVB) occurs at an
annual rate of 5% to 15% and results in substantial
morbidity and mortality.3 Utilizing US national data,
Jamal et al. reported a decline in the rate of hospital-
izations related to EVB from 1988 to 2002.4 How-
ever, recent large-scale studies relating to the
epidemiology of EVB are lacking. We conducted a ret-
rospective analysis using a national US database to
study the differences in demographic characteristics,
rate of complications, outcomes, and temporal trends
in hospitalized cirrhotic patients with and without
EVB.

METHODS
We utilized biennial data (2002–2012) from the
Healthcare Cost and Utilization Project Nationwide
Inpatient Sample using methods described earlier.5 Ini-
tially, we extracted all entries with any discharge diag-
nosis of cirrhosis (International Classification of
Diseases, Ninth Revision, Clinical Modification [ICD-
9-CM] codes: 571.2, 571.5, 571.6) in adult patients
ages 18 years and older.6 Within this cirrhotic popula-
tion, we next extracted all entries with any discharge
diagnosis of EVB (ICD-9-CM codes: 456.0., 456.20).6

Population-based rates relating to hospital discharges
were reported as per 100,000 population/year.

The outcome variables of interest were in-hospital
mortality, total charges (rounded to the nearest
$1000) and length of stay (LOS). Demographic details
and hospital characteristics were also extracted. Cases
were queried for complications well recognized in cir-
rhotic patients. These included urinary tract infection
(UTI) (ICD-9-CM codes: 1122, 59010-11, 5902-03,
59080-81, 5950, 5970, 5990), skin and subcutaneous
tissue infections (SSCI) (ICD-9-CM codes: 680-82,
684, 686), spontaneous bacterial peritonitis (SBP)
(ICD-9-CM codes: 56723, 5672), Clostridium difficile
infection (ICD-9-CM code: 00845), or pneumonia
(ICD-9-CM codes: 480-83, 487).6 Also queried were
HE (ICD-9-CM code: 572.2)7 and HRS (ICD-9-CM
code: 572.4).8 Comorbid conditions were assessed
using the Elixhauser comorbidity index minus the
presence of liver disorders but including alcohol
abuse.9

Statistical analyses were performed using SAS ver-
sion 9.3 (SAS Institute, Cary, NC). To determine the
independent association of EVB on outcome variables,
we performed case-control matching (EVB vs no
EVB). We used high-dimensional propensity scores in
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a 1:5 matching ratio with a greedy matching algo-
rithm generated by regression analysis of patients with
EVB based on demographics details (age, gender,
insurance status), comorbid conditions, alcohol abuse,
infections as detailed above, HE, and HRS. The v2

test and the Mann-Whitney U test compared categori-
cal and continuous variables. For trend analysis, we
used the Cochrane-Armitage test. The threshold for
significance for all analyses was P<0.01.

RESULTS
In 2012, there were 570,020 hospital discharges
related to cirrhosis in patients 18 years of age and
older. Within this cohort, EVB occurred in 32,945 dis-
charges (5.78%). Table 1 details differences between
cirrhotic patients with and without EVB. Compara-
tively, patients with EVB were younger (median age
55 years, interquartile range [IQR] 13 years vs median
age 58 years, IQR 15 years; P<0.01), more likely to
be male (70.1% vs 60.4%; P<0.01), and without
health insurance (21.0% vs 12.50%; P< 0.01). Minor

differences between the 2 groups were observed in
respect to hospital region, location, teaching status,
and household income quartile. There was no differ-
ence in the number of comorbid conditions (median 4
comorbid conditions in each group).

Patients with EVB suffered a significantly higher
rate of alcohol abuse (63.90% vs 48.80%; P<0.01).
EVB was also associated with an overall lower inci-
dence of infection (13.50% vs 24.10%; P< 0.01).
Specifically, the greatest difference in rates of infection
were observed for UTI (6.90% vs 13.10%; P<0.01)
and SSCI (1.70% vs 6.30%; P<0.01). Also, patients
with EVB demonstrated a small, yet significant
increased incidence of HE (18.80% vs 17.70%;
P< 0.01) and HRS (4.30% vs 3.70%; P<0.01).

Cirrhotic patients with EVB demonstrated worse
overall outcomes compared to their counterparts with-
out EVB. This manifested in an unadjusted higher
mortality rate (9.90% vs 5.80%; P< 0.01) and
increased hospital charges (median $41,000 [IQR
$49,000] vs $28,000 [IQR $39,000]; P<0.01). LOS
between the 2 groups did not differ (median 4 days).
After adjusting for demographic differences, complica-
tions, and comorbid conditions, EVB in patients with
cirrhosis continued to be independently associated
with a higher mortality rate (10.00% vs 5.00%;
P< 0.01) and increased hospital charges (median
$41,000 [IQR $49,000] vs $26,000 [IQR $34,000];
P< 0.01). Again, LOS was similar for the 2 groups
(median 4 days).

Between the years 2002 and 2012, the number of
hospital discharges related to cirrhosis increased from
337,956 to 570,220 (P< 0.01). Concurrently, the inci-
dence of EVB in this population declined from 8.60%
to 5.78% (Figure 1), representing an overall decrease
of 33.0% with a significant decreased trend
(P< 0.01).

We also calculated population-adjusted hospitaliza-
tion rates for discharges related to cirrhosis and EVB.
The rate of cirrhosis-related discharges continued to
demonstrate an increased trend from 157.42/100,000
population in 2002 to 237.43/100,000 population in
2012 (P< 0.01). However, no significant trend was

TABLE 1. Sociodemographic Factors, Deaths,
Complications, and Outcome Indicators of Hospital-
ized Cirrhotic Patients With and Without Esophageal
Variceal Bleeding

Study Group

P Value

Cirrhosis

Without Variceal

Bleeding

Cirrhosis

With Variceal

Bleeding

Total 570,220 (100%) 537,275 (94.22%) 32,945 (5.78%)
Age, y, median (IQR) 58 (15) 55 (13)
Gender

Male 60.40% 70.10%
Female 39.60% 29.90%

Mortality 5.80% 9.90%
Insurance

Private 19.70% 22.40%
Medicare/Medicaid 67.80% 56.60%
None 12.50% 21.00%

Length of stay, median (IQR) 4 (5) 4 (4)
Hospital charges, median (IQR) 28 (39) 41 (49)
Associated comorbidities, median (IQR) 4 (2) 4 (3)
Alcohol consumption 48.80% 63.90%
Infections

Overall 24.10% 13.50%
UTI 13.10% 6.90%
Pneumonia 1.50% 1.40% 0.03
SBP 3.40% 3.40% 0.45
SSCI 6.30% 1.70%
CDI 2.20% 1.40%

Hepatic encephalopathy 17.70% 18.80%
Hepatorenal syndrome 3.70% 4.30%
EVL 66.40%
TIPS 4.90%
Blood transfusions 56.90%

NOTE: Weighted data from Healthcare Cost and Utilization Project Nationwide Inpatient Sample for the year
2012. All comparisons significant at P< 0.01 unless indicated otherwise. Abbreviations: CDI, Clostridium
difficile infection; EVL, endoscopic variceal ligation; IQR, interquartile range; SBP, spontaneous bacterial
peritonitis; SSCI, skin and subcutaneous tissue infections; TIPS, transjugular intrahepatic portosystemic
shunt; UTI, urinary tract infections.

FIG. 1. Temporal trends of hospital discharges with diagnosis of cirrhosis

and incidence of esophageal variceal bleeding in this population. Weighted

data from the Healthcare Cost and Utilization Project Nationwide Inpatient

Sample for the years 2002 to 2012.
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observed for EVB-related hospital discharges in the
same period of time (13.60/100,000 population in
2002 to 13.72/100,000 population in 2012; P 5 0.91).

DISCUSSION
Our results indicated a significantly higher rate of
alcohol abuse in cirrhotic patients with EVB. Alcohol
consumption is an independent risk factor for esopha-
geal variceal bleeding.10,11 Continued alcohol con-
sumption not only increases the risk for development
of varices but may also precipitate variceal rupture.10

Other risk factors associated with EVB in this study
(younger age, male, lower economic status) are likely
related to a higher incidence of alcohol abuse in this
demographic.12

Patients with EVB were also noted to have a lower
overall incidence of infection, especially UTI and
SSCI. The use of broad-spectrum antibiotics decreases
mortality from secondary infection and improves the
prognosis of cirrhotic patients with EVB.13,14 The
American Association for the Study of Liver Diseases
recommends the use of third-generation cephalospo-
rins in the setting of EVB.3 The widespread adoption
of this in clinical practice may have contributed to a
decreased rate of infection in patients with EVB. The
difference in the incidence rates of HE and HRS,
although statistically significant, were small, and likely
the consequence of the large numbers involved in our
study.

Our results also indicate that cirrhotic patients with
EVB were twice as likely to die compared to matched
counterparts without EVB. The increased mortality
associated with EVB could be related to hemorrhagic/
hypovolemic shock and cardiovascular collapse, aspi-
ration into airway, multiorgan dysfunction due to
poor perfusion, infections including SBP, and HE.
Although prior studies have demonstrated the rela-
tionship between EVB and increased mortality, typi-
cally they have been restricted to small single-center
studies involving fewer than 200 patients.6–9 Cirrhotic
patients with EVB also incurred significantly higher
hospital charges compared to matched counterparts.
Interestingly, the hospital LOS did not differ between
the 2 groups. Intensive care and procedural costs were
likely a major contributor to the higher charges; cir-
rhotic patients with EVB underwent a median of 3
procedures (IQR 2) during their hospital stay com-
pared to a median of 1 procedure (IQR 3) for cir-
rhotic patients without EVB (P<0.01; data not
shown).

In contrast to trends from earlier decades,4 the
population-adjusted rate of EVB-related hospital dis-
charges did not change significantly from 2002 to
2012. However, these data are confounded in their
interpretation by a substantial increase in the preva-
lence of cirrhosis in the United States during the same
time period.15 Therefore, it may be more meaningful
to state that there was a contemporaneous decline in

EVB-related hospital discharges when considered in
the context of a complicating rate in hospitalized cir-
rhotic patients. These results are consistent with a
recent single-center study16 and are very likely the fru-
ition of intensive screening programs with primary
and secondary prophylaxis for EVB involving esopha-
geal variceal ligation and pharmacotherapy (b-block-
ers) as well as the increased acceptance of transjugular
intrahepatic portosystemic shunt placement.17–19

There are limitations to our study. First, we relied
exclusively on ICD-9-CM codes for case identification.
Second, there is a nonavailability of data pertaining to
Model for End-Stage Liver Disease score calculations,
medication, and antibiotic usage. Third, the Nation-
wide Inpatient Sample database does not allow for
distinguishing individual patients with repeat admis-
sions. Finally, our results represent a weighted esti-
mate of national data.

CONCLUSION
EVB in cirrhotic patients was associated with signifi-
cantly higher mortality and increased hospital charges.
Also, the rate of EVB-related hospital discharges as a
complicating factor in patients with cirrhosis declined
significantly during the decade 2002 to 2012. This
likely reflects the ongoing effectiveness of primary and
secondary prophylaxis.
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