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Abstract

BACKGROUND

Acute variceal bleeding is a major complication of portal hypertension and is a
leading cause of death in patients with cirrhosis. There is limited data on the
outcomes of patients with esophageal variceal bleeding in teaching versus
nonteaching hospitals. Because esophageal variceal bleeding requires complex
management, it may be hypothesized that teaching hospitals have lower
mortality.

AIM

To assess the differences in mortality, hospital length of stay (LOS) and cost of
admission for patients admitted for variceal bleed in teaching versus nonteaching
hospitals across the US.

METHODS

The National Inpatient Sample is the largest all-payer inpatient database
consisting of approximately 20% of all inpatient admissions to nonfederal
hospitals in the United States. We collected data from the years 2008 to 2014.
Cases of variceal bleeding were identified using the International Classification of
Diseases, Ninth Edition, Clinical Modification codes. Differences in mortality,
LOS and cost were evaluated for patients with esophageal variceal bleed between
teaching and nonteaching hospitals and adjusted for patient characteristics and
comorbidities.

RESULTS

Between 2008 and 2014, there were 58362 cases of esophageal variceal bleeding
identified. Compared with teaching hospitals, mortality was lower in non-
teaching hospitals (8.0% vs 5.3%, P < 0.001). Median LOS was shorter in
nonteaching hospitals as compared to teaching hospitals (4 d vs 5 d, P < 0.001). A
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higher proportion of non-white patients were managed in teaching hospitals. As
far as procedures in nonteaching vs teaching hospitals, portosystemic shunt
insertion (3.1% vs 6.9%, P < 0.001) and balloon tamponade (0.6% vs 1.2%) were
done more often in teaching hospitals while blood transfusions (64.2% vs 59.9%, P
= (0.001) were given more in nonteaching hospitals. Using binary logistic
regression models and adjusting for baseline patient demographics and comorbid
conditions the mortality, LOS and cost in teaching hospitals remained higher.

CONCLUSION

In patients admitted for esophageal variceal bleeding, mortality, length of stay
and cost were higher in teaching hospitals versus nonteaching hospitals when
controlling for other confounding factors.

Key words: Variceal bleeding; Teaching hospital; Mortality; National Inpatient Sample;
Length of stay; Bleeding; Cirrhosis
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Core tip: This study assesses the outcomes of patients that present to the hospital with
variceal bleeding amongst teaching and non-teaching hospitals. Patients that were
managed at teaching facilities had higher mortality, length of stay and cost of
hospitalization when compared to those at non-teaching facilities.
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INTRODUCTION

Acute variceal bleeding (AVB) as a direct consequence of portal hypertension remains
the most lethal complication amongst cirrhotic patients. Over the past three decades,
mortality due to variceal bleeding has steadily decreased in concurrence with
improved endoscopic and pharmacological therapies, including endoscopic
sclerotherapy, banding ligation, vasoactive agents, and antibiotic prophylaxis!-’l. In
addition, a more efficient approach to improve hemodynamic stability, reduce portal
pressure, and endoscopically treat variceal bleeding has now become the cornerstone
of treatment in AVBP. Prompt endoscopic therapy (< 12 h) for AVB has also been
associated with better outcomes in cirrhotic patients!l. Early re-bleeding within 3-5 d
of endoscopic therapy remains at approximately 20% for which aggressive treatment
and early transjugular intrahepatic portosystemic shunt (TIPS) placement has shown
increasing survival rates"l. Despite this progression in treatment modalities, bleeding
from gastroesophageal varices maintains a 6-wk mortality in approximately 15%-20%
of patients with underlying cirrhosist. Therefore, facilities to manage these cases
require the necessary equipment and health-care personnel to initiate un-delayed
treatment, prevent early re-bleeding, and decrease overall mortality.

It has been widely debated that certain disparities exist in delivery of medical care
and patient safety outcomes when comparing teaching to nonteaching hospital!l.
While earlier studies have reported higher quality care and better patient outcomes in
teaching hospitals, others have considered this evidence unsubstantial®’l. It has been
further proposed that differences in patient outcomes within teaching versus
nonteaching hospitals vary amongst multiple patient settings and specific diseases!"’.
For instance, one study has demonstrated that among common medical conditions,
such as acute myocardial infarction and congestive heart failure, teaching hospitals
have lower mortality rates when compared to non-teaching hospitals"l. Certain
studies have shown that teaching hospitals may have higher rates of iatrogenic injury,
though the underlying reasoning for this discrepancy has not been determined!?!.
Furthermore, with the enactment of resident work hour regulations for teaching
hospitals, trends in patient safety outcomes and mortality have been highly
scrutinized”'!l. Although duty hour limitations have been associated with a decrease
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in overall mortality, data for patients admitted for gastrointestinal bleeding remained
equivocal between hospital settings!’.

An increasing amount of studies have focused on evaluating the most cost-effective
manner in which to practice medicine. There has been an association between
teaching hospitals and high-quality care because of their ability to provide specialized
health care, perform advanced procedures, act as leaders in medical education and
research, and offer care for the underserved populations”*. Within the current era of
healthcare reform, most studies have shown higher costs in teaching hospitals
compared with community facilities. This could be attributed to the utilization of
more advanced, expensive diagnostic testing without any demonstrable improvement
in outcomes!"’l. In regards to AVB, recent studies have suggested the average cost of
in-hospital treatment to be $6612 for those without any complications, and $23207 for
those with complications!'l. After adjusting for geographic cost of living and patient
factors, cost per case were similar across hospital typel”l.

Due to the complexity in management of esophageal variceal bleeding, one can
hypothesize that teaching hospitals have lower mortality. Given the limited data on
outcomes of patients with variceal bleeding in teaching versus nonteaching hospitals,
our study aims to assess the differences in mortality, length of stay (LOS), and
hospital costs for patients admitted for AVB among different hospital settings within
the United States.

MATERIALS AND METHODS

Data source

The National Inpatient Sample (NIS), maintained by the Healthcare Cost and
Utilization Project (HCUP) of the Agency for Healthcare Research and Quality, is the
largest database of inpatient hospital stays in the United States!*l. The NIS collects
data from a 20% stratified sample of United States hospitals from 37 states and has
been reliably used to estimate disease burden and outcomes. Each individual
hospitalization is de-identified and maintained in the NIS as a unique entry with 1
primary discharge diagnosis and up to 29 secondary diagnoses during that
hospitalization depending on the year of data collection. Each entry also carried
information on patient demographics including age, sex, race, insurance status,
primary and secondary procedures (up to 14), hospitalization outcome, total charges,
and length of stay (LOS).

Study sample

The International Classification of Diseases 9" Version, Clinical Modification (ICD-9
CM) diagnosis codes (456.0 and 456.2) were used to identify patients (= 18 years)
hospitalized with a primary diagnosis of esophageal variceal bleeding admitted
between 2008 and 2014. If a patient had any other liver related diagnosis code
(Supplementary Table 1) as their primary diagnosis they were also included. All
patients that were admitted electively were excluded due to the inconsistency of
elective admission and emergent nature of acute variceal bleeding. Only patients that
had an EGD performed were included since endoscopy is necessary to diagnose a
variceal bleed and also to exclude causes of nonvariceal upper GI bleeding. Cases that
did not have mortality data or hospital teaching status were excluded. In total, 58362
cases were found using the above inclusion criteria. Secondary outcome variables
were LOS and cost of hospitalization.

Hospital teaching status

Our primary exposure variable was the teaching status of the hospital each patient
was treated at. In the NIS database, this data is divided into three separate categories:
Rural, urban-nonteaching and urban teaching. For our study, the rural and urban-
nonteaching categories were combined into one category termed non-teaching while
the urban teaching category was used to delineate all teaching hospitals.

Predictive variables

Other variables that were studied included age (divided into three groups; < 40 years,
40-59 years and > 60 years), gender, race, primary payer, hospital location, hospital
bed size, and transfer status (in from another acute care hospital vs not a transfer).

In order to assess for comorbidities, the data was extracted to include the
Elixhauser comorbidity Index!"”l. This is a well-validated index based on ICD-9-CM
codes that is meant to be used in large administrative data to predict mortality and
hospital resource use!”!. The index has 30 comorbid categories that include both liver
disease and coagulopathy. Due to the nature of our primary diagnosis, we excluded
both of these variables from our index and therefore studied only 28 comorbidities.
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Since the NIS does not allow us to determine the severity of liver disease using either
the Child-Pugh classification or Model for End Stage Liver Disease (MELD) score we
assessed for separate conditions associated with liver decompensation. These
included ascites (ICD-9-CM 789.5 and 789.59), hepatic encephalopathy (ICD-9-CM
572.2), spontaneous bacterial peritonitis (ICD-9-CM 567.23), hepatorenal syndrome
(ICD-9-CM 572.4) and hepatocellular carcinoma (ICD-9-CM 155.0). Furthermore, we
also separately analyzed data for patients with alcoholic cirrhosis (ICD-9-CM 571.2) as
their underlying liver disease as this is one of the most common liver etiologies of
variceal bleeding. Finally, common management options for esophageal variceal
bleeding were also identified. These included blood transfusions (ICD-9-CM 99.00,
99.04, 99.05, 99.06, 99.07), balloon tamponade (ICD-9-CM 44.93 and 96.06), and
portosystemic shunt (ICD-9-CM 39.1).

Statistical analysis

Hospital-level discharge weights provided by NIS were used to generate national
estimates. Categorical variables were compared using the chi-square, whereas
independent sample T test was used for continuous variables. Using binary logistic
regression models mortality, LOS, and cost were examined after adjusting for baseline
patient demographics, hospital details, procedures, and comorbid conditions. A P-
value of < 0.05 was considered significant.

Inpatient cost of hospitalization was calculated by merging data from the NIS
database with cost-to-charge ratios available from the Healthcare Cost and Utilization
Project of the Agency for Healthcare Research and Quality. Given total charges for
each inpatient stay available in the database, costs were then calculated by
multiplying the total hospital charge with cost-to-charge ratios which were used to
account for the inherent variability among hospitals and regions. All costs were
adjusted for inflation according to the latest consumer price index data released by the
United States government in December of 2017.

All analyses were performed using SPSS Statistics 23 (IBM Corp, Armonk, NY,
United States).

RESULTS

Between 2008 and 2014 there were 58362 admissions for esophageal variceal bleeding
that fit our inclusion criteria (7295 annually based on study period).

Teaching status of hospital

Amongst hospital admissions for esophageal variceal bleeding, a total of 30382 took
place in teaching hospitals while 27979 took place in non-teaching hospitals.
Demographics and hospital characteristics are provided in Table 1. The average
overall age of patients presenting with variceal bleeding was 55 (SD of 12) with a male
predominance. More than half of the patients were Caucasian. The primary insurance
payer was Medicare for a majority of the patients. A large portion of patients were
treated in large hospitals (based on hospital region) and in the southern US. Though
most patients were treated as initial admissions directly to the hospital under
investigation, a small portion (7.4%) were transferred in from another acute care
hospital.

In comparing teaching hospitals to non-teaching hospitals, the above characteristics
remained true. Teaching hospitals had a higher percentage of minority patients
compared to non-teaching hospitals. Teaching hospitals also had more Medicaid
patients while non-teaching hospitals had more Medicare patients. A higher
percentage of teaching hospitals with variceal bleeding was located in the Northeast
and Midwest while a higher percentage of non-teaching hospitals was located in the
South and the West. Furthermore, teaching hospitals had a greater percentage of
transfers from outside acute care hospitals compared to non-teaching hospitals (11.5%
vs 3.0% respectively).

Comorbid conditions as well as management for these patients can be seen in Table
2. Amongst all patients, more than half had greater than or equal to three comorbid
conditions other than their underlying liver disease as determined by the Elixhauser
comorbidity index. Between group differences were not statistically significant
however.

More importantly, teaching hospitals were more likely to admit patients with
alcoholic cirrhosis (53.0% vs 50.6%), features of hepatic decompensation (ascites,
hepatic encephalopathy), hepatorenal syndrome (4.2% vs 2.2%), and hepatocellular
carcinoma (4.6% vs 2.5%) when compared to non-teaching hospitals.

In terms of management, non-teaching hospitals had a higher rate of transfusion
(64.2% vs 59.9%) as compared to teaching hospitals and a lower rate of balloon
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Table 1 Patient demographics and hospital characteristics

Variable All (58362) Teaching (30382) Non-teaching (27979) P value
Patient age (yr) <0.001
Median (SD) 55 (12.05) 54 (11.83) 55 (12.21)

Sex 0.650
Female 18550 (31.8) 9601 (31.6) 8953 (32.0)

Male 39803 (68.2) 20781 (68.4) 19026 (68.0)

Race <0.001
White 35192 (60.3) 17166 (56.5) 18018 (64.4)

Black 4202 (7.2) 2917 (9.6) 1287 (4.6)

Hispanic 11030 (18.9) 5924 (19.5) 5092 (18.2)

Asian or Pacific Islander 1167 (2.0) 668 (2.2) 532 (1.90)

Native American 875 (1.5) 486 (1.6) 392 (1.40)

Other 1751 (3.0) 1063 (3.5) 699 (2.50)

Missing 4144 (7.1) 2188 (7.2) 1959 (7.0)

Primary payer <0.001
Medicare 18442 (31.6) 8720 (28.7) 9709 (34.7)

Medicaid 13540 (23.2) 7869 (25.9) 5680 (20.3)

Private and HMO 14824 (25.4) 7960 (26.2) 6855 (24.5)

Self-pay 7587 (13.0) 3767 (12.4) 3805 (13.6)

No charge 700 (1.2) 425 (1.4) 308 (1.1)

Other 3268 (5.6) 1671 (5.5) 1539 (5.5)

Hospital bed size <0.001
Small 6245 (10.7) 4102 (13.5) 2182 (7.8)

Medium 15408 (26.4) 8051 (26.5) 7386 (26.4)

Large 36710 (62.9) 18229 (60.0) 18410 (65.8)

Hospital region <0.001
Northeast 10564 (18.1) 6988 (23.0) 3581 (12.8)

Midwest 9571 (16.4) 5621 (18.5) 3917 (14.0)

South 23170 (39.7) 11636 (38.3) 11555 (41.3)

West 15057 (25.8) 6137 (20.2) 8925 (31.9)

Transfer in from acute care hospital <0.001
Yes 4319 (7.4) 3494 (11.5) 839 (3.0)

No 54043 (92.6) 26888 (88.5) 27140 (97.0)
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tamponade (0.6% vs 1.2%) and portosystemic shunt (3.1% vs 7.9%). The P value was <
0.001 for all comparisons.

Mortality

The overall mortality for all patients presenting with esophageal variceal bleeding
was 6.7% in our study population. The unadjusted mortality was higher in teaching
hospitals when compared to non-teaching hospitals (8.0% vs 5.3% respectively, P <
0.001). Mortality was higher amongst patients that were black males, older than 60
years, admitted to a large hospital, and transferred from another acute care hospital.
These findings are outlined in Table 3.

Furthermore, there was also a significant difference amongst hospital teaching
status and mortality when comparing comorbid conditions and management
decisions (Table 4). There was a higher mortality in teaching hospitals in those
patients with underlying alcoholic cirrhosis when compared to non-teaching hospitals
(9.2% vs 6.3%) though this was not statistically different. The presence of liver
decompensation (ascites and hepatic encephalopathy) was also associated with higher
mortality in teaching hospitals compared to non-teaching hospitals. Hepatorenal
syndrome and/or hepatocellular carcinoma also portended a higher risk for mortality
in teaching hospitals. As far as management, mortality was higher in teaching
hospitals when blood transfusions (8.7% vs 6.2%) or portosystemic shunts were
performed (17.1% vs 9.9%) compared to non-teaching hospitals.

After adjustment for baseline patient characteristics including demographics,
comorbid conditions, evidence of liver decompensation, management and transfer
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Table 2 Patient comorbidities and management

Variable All (58362) Teaching (30382) Non-teaching (27979)
Elixhauser comorbidities®

0 2568 (4.4) 1398 (4.6) 1175 (4.2)

1 8929 (15.3) 4679 (15.4) 4281 (15.3)
2 14707 (25.2) 7565 (24.9) 7135 (25.5)
>3 32157 (55.1) 16740 (55.1) 15388 (55.0)
Liver comorbidities

Alcoholic cirrhosis 30232 (51.8) 16102 (53.0) 14157 (50.6)
Ascites 19551 (33.5) 10998 (36.2) 8534 (30.5)
Hepatic encephalopathy 9280 (15.9) 5286 (17.4) 4001 (14.3)
SBP 1109 (1.9) 760 (2.5) 336 (1.2)
Hepatorenal syndrome 1868 (3.2) 1276 (4.2) 616 (2.2)
Coagulopathy* 27255 (46.7) 14340 (47.2) 12870 (46.0)
Hepatocellular carcinoma 2101 (3.6) 1398 (4.6) 699 (2.5)
Management

Blood transfusion 36184 (62.0) 18199 (59.9) 17963 (64.2)
Balloon tamponade 525 (0.9) 365 (1.2) 168 (0.6)
Portosystemic shunt 3268 (5.6) 2400 (7.9) 867 (3.1)

2P > 0.05 in comparison between groups. All data are proportions [n (%)]. Comparisons between groups
made with y? test. All comparisons had P < 0.001 between groups unless otherwise stated.

status the only significant factors that were associated with higher mortality were
gender, race, transfer in from outside hospital and teaching status of hospital. Males
had a higher rate of mortality when compared to females with adjusted OR 1.271
(95%ClI: 1.075-1.503) as did Blacks when compared to Whites with adjusted OR 1.607
(95%CI: 1.246-2.074). Patients that were transferred in from an acute care hospital had
a higher mortality than those that did not with an adjusted OR 1.490 (95%CI: 1.172-
1.894). Overall, the adjusted OR of mortality in teaching hospitals compared to non-
teaching hospitals was 1.249 (95%CI: 1.066-1.463) (Table 3).

Length of stay and cost of hospitalization

The median length of stay for all centers was 4 d with an interquartile range (IQR) of
3-7. Teaching hospitals had a median LOS of 5 d while non-teaching hospitals had a
LOS of 4 d. The cost of hospitalization overall was $19049 in all centers. Teaching
hospitals had a significantly higher cost of hospitalization of $22355 compared to non-
teaching hospitals at $15535 (Table 5). Using linear regression analysis and controlling
for baseline patient demographics, hospital characteristics, liver decompensation,
associated conditions and management, the LOS and cost remained higher in teaching
hospitals compared to non-teaching hospitals (Table 6).

DISCUSSION

Given the advancements in pharmacologic and endoscopic interventions, mortality
rates have improved”!. Esophageal band ligation (EBL) has largely become standard
of care due to its lower rate of complications, mortality and rebleeding®. Though the
rates of mortality due to acute variceal bleeding are steadily declining, this
complication of portal hypertension still remains one of the leading causes of death in
cirrhotic patients!’. Our study looked at 58362 cases of esophageal variceal bleeding in
teaching and nonteaching hospitals between 2008 and 2014 and found that both
mortality and length of stay was lower in non-teaching hospitals. In our hospitalized
patient population, we found that a higher proportion of patients in teaching
hospitals were of non-white race and underwent more rescue procedures
(portosystemic shunt insertion). However, blood transfusions were more commonly
given in nonteaching hospitals.

While upper gastrointestinal bleeding has previously been associated with a high
mortality (up to 10%)™*!, recent studies have shown that the mortality rate has
decreased over the past 20 years to as low as 2.1%"'. Additionally, rates of EGD
performed early in the hospital stay have been steadily increasing over the same time
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Table 3 Mortality associated with patient demographics and hospital characteristics

Variable Mortality (%): Unadjusted OR (95%ClI) Adjusted OR (95%Cl)" P value
Patient age (yr) 0.226
Age <40 5.5% 1.0 1.0

Age 40-59 6.7% 1.226 (0.900-1.669) 1.182 (0.858-1.628) 0.196
Age > 60 71% 1.312 (0.955-1.801) 1.397 (0.989-1.974) 0.094
Sex 0.001
Female 5.6% 1.0 1.0

Male 7.3% 1.323 (1.126-1.555) 1.271 (1.075-1.503) 0.005
Race 0.001
White 6.4% 1.0 1.0

Black 10.2% 1.664 (1.308-2.118) 1.607 (1.246-2.074) <0.001
Hispanic 6.1% 0.948 (0.778-1.155) 0.942 (0.766-1.157) 0.567
Asian or Pacific Islander 6.6% 1.040 (0.621-1.742) 1.046 (0.619-1.768) 0.867
Native American 6.7% 1.062 (0.587-1.922) 1.071 (0.572-2.002) 0.831
Other 7.6% 1.214 (0.971-1.518) 1.131 (0.895-1.429) 0.304
Primary payer 0.001
Medicare 6.7% 1.0 1.0

Medicaid 7.9% 1.180 (0.978-1.423) 1.027 (0.844-1.250) 0.789
Private and HMO 6.0% 0.887 (0.729-1.078) 0.837 (0.683-1.026) 0.087
Self-pay 7.2% 1.069 (0.849-1.346) 1.098 (0.864-1.395) 0.445
No charge 4.0% 0.580 (0.254-1.326) 0.517 (0.214-1.247) 0.142
Other 4.9% 0.706 (0.487-1.025) 0.671 (0.456-0.988) 0.043
Hospital bed size 0.001
Small 5.2% 1.0 1.0

Medium 5.8% 1.115 (0.836-1.486) 1.094 (0.814-1.470) 0.551
Large 7.4% 1.458 (1.123-1.892) 1.272 (0.970-1.668) 0.082
Hospital region 0.143
Northeast 7.4% 1.0 1.0

Midwest 71% 0.961 (0.760-1.216) 0.960 (0.744-1.238) 0.752
South 6.1% 0.814 (0.667-0.994) 0.914 (0.740-1.129) 0.403
West 7.0% 0.946 (0.766-1.169) 1.110 (0.882-1.397) 0.372
Transfer in from acute care hospital <0.001
No 6.2% 1.0 1.0

Yes 11.9% 2.041 (1.643-2.536) 1.490 (1.172-1.894) 0.001
Hospital teaching status <0.001
Teaching 8.0% 1.557 (1.345-1.803) 1.249 (1.066-1.463) 0.006
Non-teaching 5.3% 1.0 1.0

3P < 0.001 for all comparisons of crude mortality between groups in bivariate ¥ analyses.
! Adjusted for age, sex, race, primary insurance, hospital bed size, region, transfer status, features of hepatic decompensation, and management.
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periodPl. Interventions that are performed during EGD to limit bleeding, likely
explain the reductions in mortality, transfusions and need for further supportive
therapies such as vasopressors or ICU stays. Delays in EGD in nonteaching hospitals,
may therefore, explain the higher rates of transfusions in those institutions but not the
decreased mortality.

Our study revealed that hospital costs were higher in teaching hospitals. Prior
studies have found that the overall cost during the hospitalization, including the cost
of any procedures, were higher in patients who did not undergo early EGD™!.

A main strength of our study is that our sample size is representative of the
inpatient population throughout the United States. It is unique in that it looks at the
differences among teaching versus nonteaching hospitals in a study population that is
nationally representative. Our study period was recent, from 2008 to 2014, and thus
reflective of recent endoscopic management for esophageal variceal bleeds.

The current study has several limitations. First, the NIS is a database reliant on the
delineation and coding of medical diagnoses, which if performed incorrectly can
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Table 4 Patient comorbidities and management with associated mortality

Variable Mortality overall (n = 58362) Mortality teaching (n = 30382) Mortality non-teaching (n = 27979)
Elixhauser comorbidities

0 4202 (7.2) 3008 (9.9) 1455 (5.2)

1 4085 (7.0) 2734 (9.0) 1287 (4.6)

2 4144 (7.1) 2886 (9.5) 1371 (4.9)
>3 3794 (6.5) 2157 (7.1) 1567 (5.6)
Liver comorbidities

Alcoholic cirrhosis® 4494 (7.7) 2795 (9.2) 1763 (6.3)
Ascites 5953 (10.2) 3585 (11.8) 2266 (8.1)
Hepatic encephalopathy 9338 (16.0) 5165 (17.0) 3973 (14.2)
SBP 11322 (19.4) 8294 (27.3) 1567 (5.6)
Hepatorenal syndrome 23695 (40.6) 12335 (40.6) 11415 (40.8)
Coagulopathy 4844 (8.3) 2917 (9.6) 1931 (6.9)
Hepatocellular carcinoma 7821 (13.4) 4770 (15.7) 2266 (8.1)
Management

Blood transfusion 4319 (7.4) 2643 (8.7) 1735 (6.2)
Balloon tamponade 30290 (51.9) 15616 (51.4) 14857 (53.1)
Portosystemic shunt 8871 (15.2) 5195 (17.1) 2770 (9.9)

P > (.05 in comparison between groups. All data are proportions [1 (%)]. Comparisons between groups made with y? test. All comparisons had P < 0.001

between groups unless otherwise stated.

predispose to classification errors and inaccuracies. Second, a patient’s clinical acuity,
preoperative and intraoperative performance status, and endoscopic procedure
findings cannot be accessed within the NIS. Third, the inherent features of the
database do not allow us to fully assess a patient’s hospital course. This further limits
our ability to distinguish temporal relationships between medical diagnoses and their
causality with patient outcomes. Fourth, we did not include patients diagnosed with
an AVB after admission to the hospital, which could have underestimated rates of
mortality. Fifth, we were also unable to discern rates of re-bleeding post endoscopic
intervention or if these AVB events were primary or recurrent, which if recurrent
would place a patient at a higher risk of mortality”*]. Moreover, pertinent variables
including lab values, endoscopic findings and therapies, vital signs were missing as
these are not available using the NIS database. Lastly, pharmacological therapy such
as octreotide as well as prophylaxis measures with nonselective beta-blockers is not
included in the NIS, which are important confounders that may have affected patient
outcome between hospital settings.

Despite this, the findings are intriguing. Further prospective studies may need to be
completed in order to determine causality and delineate whether teaching status
affects patient outcomes.
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Table 5 Length of stay and cost of hospitalization

Variable All (58362) Teaching (30382) Non-teaching (27979) P value
Length of stay <0.001
Median (IQR) in days 4(3-7) 5 (3-8) 4(3-6)

Cost of hospitalization <0.001
Mean in US dollars (SD) $19049 (11880) $22355 (12996) $15535 (10935)

IQR: Interquartile range.

Table 6 Mortality, length of stay and cost in teaching vs nonteaching logistic regression

Variable OR/coefficient 95%Cl P value
Mortality 1.249 1.066-1.463 0.006
LOS 1.72 1.46-1.97 <0.001
Cost 6651 5646-7656 <0.001

LOS: Length of stay; OR: Odds ratio.

ARTICLE HIGHLIGHTS

Research background

Acute variceal bleeding is a major complication of portal hypertension and is a leading cause of
death in patients with cirrhosis. There is limited data on the outcomes of patients with
esophageal variceal bleeding in teaching versus nonteaching hospitals.

Research motivation
To understand if the teaching status of a hospital has better or poorer outcomes in management
of patients with variceal bleeding.

Research objectives
Compare outcomes of mortality, length of stay and cost of hospitalization amongst patients
presenting with acute variceal bleeding in cohorts of teaching vs nonteaching hospitals.

Research methods
We looked at retrospective data from a large national database of patients that presented with
acute variceal bleeding.

Research results

The mortality, length of stay and cost of hospitalization was higher amongst patients with acute
variceal bleeding that presented to a teaching hospital. When controlling for comorbidities and
hospital characteristics this remained statistically significant.

Research conclusions

Teaching hospitals did worse in outcomes for patients with variceal bleeding when compared to
non-teaching hospitals. Further details may need to be deciphered as to what could contribute to
these findings.

Research perspectives

Prospective studies at teaching and non-teaching institutions when controlling for severity of
illness can shed light on whether teaching hospitals need to improve their delivery of care for
patients with variceal bleeding.
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