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ABSTRACT

Background: Variceal and nonvariceal upper gastrointestinal bleeding (VUGIB and NVUGIB, respectively) require prompt
intervention. Existing studies offer limited insight into the impact of interhospital transfers on patients with VUGIB and
NVUGIB.

Methods: We conducted a retrospective study using the US National Inpatient Sample database from 2017 to 2020. The out-
comes included in-hospital mortality, incidence of complications, procedural performance, and resource utilization.

Results: A total of 28,275 VUGIB and 781,370 NVUGIB adult patients were included. Transferred VUGIB and NVUGIB patients,
when compared to nontransferred ones, demonstrated higher inpatient mortality (adjusted odds ratio [AOR] 1.49 and 1.86,
P<0.05). Patients with VUGIB and NVUGIB had a higher likelihood of acute kidney injury requiring dialysis (AOR 3.79 and 1.76,
respectively, P=0.01), vasopressor requirement (AOR 2.13 and 2.37, respectively, P< 0.01), need for mechanical ventilation
(AOR 1.73 and 2.02, respectively, P< 0.01), and intensive care unit admission (AOR 1.76 and 2.01, respectively, P< 0.01).
Compared to their nontransferred counterparts, transferred VUGIB patients had a higher rate of undergoing transjugular intrahe-
patic portosystemic shunt (AOR 3.26, 95% Cl 1.92-5.54, P< 0.01), while transferred NVUGIB patients had a higher rate of
interventional radiology-guided embolization (AOR 2.01, 95% Cl 1.73-2.34, P< 0.01) and endoscopic hemostasis (AOR 1.10,
95% Cl 1.05-1.15, P< 0.01).

Conclusion: Interhospital transfer is associated with worse clinical outcomes and higher resource utilization for VUGIB and
NVUGIB patients.
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ariceal upper gastrointestinal bleeding (VUGIB)  mortality rates."* Despite continuous advances in pharmaco-
and nonvariceal upper gastrointestinal bleeding  therapy, endoscopic techniques, intensive care management,
(NVUGIB) require immediate attention, given and surgical interventions, the mortality attributed to acute
their association with heightened morbidity and  upper gastrointestinal bleeding has remained consistently
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between 5% and 10% since 1945.% In the United States,
annual estimates indicate about 350 hospital admissions per
100,000 individuals for various gastrointestinal bleeding pre-
sentations, culminating in over a million hospitalizations
annually.*°

Timely and appropriate management is critical; however,
multidisciplinary modalities may not be available at all
healthcare centers.” This often necessitates the transfer of
patients to tertiary care facilities capable of providing
advanced treatments such as endoscopic procedures, inter-
ventional radiology procedures, and
However, the literature on the impact of such interhospital
transfers (IHT) on clinical outcomes in patients with
VUGIB and NVUGIB is scarce at the population level.
Studies evaluating the impact of IHT on percutaneous coro-
nary intervention and stroke outcomes have shown that

. . 8
intensive  care.

patients transferred between hospitals generally experience
worse clinical outcomes, including higher mortality rates and
increased resource utilization, such as longer hospital stays
and higher hospitalization costs.”*® Various factors contrib-
ute to these outcomes, including delays in diagnosis and
treatment initiation, complexities in the transition of care,
and logistical challenges associated with [HT.'”'®

Given the significant clinical implications and challenges
associated with VUGIB and NVUGIB, it is imperative to
investigate the impact of IHT on clinical outcomes and
resource utilization within these patient cohorts. In this
study, we aimed to determine whether VUGIB and
NVUGIB patients transferred between hospitals experience
elevated in-hospital mortality, an increased incidence of com-
plications, and greater consumption of hospital resources
compared to directly admitted patients.

METHODS
Database information

We performed a retrospective cohort study utilizing data
for the years 2017 to 2020 from the US National Inpatient
Sample (NIS) database.'” NIS is the largest publicly available
all-payer inpatient healthcare database, covering 48 states
and more than 98% of the US population. It is sampled
from the State Inpatient Databases and contains data on
roughly 7 million hospitalizations each year. A 20% stratified
sample is gathered from all US community hospitals, exclud-
ing rehabilitation and long-term care hospitals. These data
contain information on all hospital stays, regardless of the
expected payer for the hospital stay. Each discharge from the
resultant data is then weighted (where the weight equals the
total number of discharges from all acute care hospitals in
the United States divided by the number of discharges
included in the 20% sample) to make the NIS nationally
representative. When weighted, the NIS data estimates
around 35 million hospitalizations across the US. The NIS
aims to make regional and national estimates of healthcare
utilization, cost, quality, and outcomes. It contains deidenti-
fied clinical and demographic elements for each hospital stay
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at the hospital and patient level. Given the deidentified data
in the NIS, the institutional review board deemed this study
exempt.

Study population

We included adult patients (aged >18 years) admitted
with principal diagnoses of VUGIB and NVUGIB, utilizing
International Classification of Diseases, Tenth Revision,
Clinical Modifications (ICD-10-CM) codes. The patients
were further classified into two groups based on their transfer
status. The transfer status is defined in the NIS by using the
variable TRAN_IN. In our study, we included patients who
were either admitted directly or transferred from another
acute care hospital. Patients transferred from nonacute long-
term facilities were excluded. We reviewed previously pub-
lished literature on NIS to identify our patient population.
The ICD-10-CM diagnosis and procedure codes used in our
study are listed in Supplementary Table 1.

Study variables and outcomes

The primary outcomes assessed included all-cause mortal-
ity, acute kidney injury (AKI) requiring dialysis, blood trans-
fusion, septic shock, admission to the intensive care unit
(ICU), and resource utilization with total hospitalization
charges and length of stay (LOS). We also compared proce-
dure performance in both groups (i.e., esophagogastroduode-
noscopy [EGD] without intervention, endoscopic hemostasis
[EH], interventional radiology [IR]-guided embolization,
and transjugular intrahepatic portosystemic shunt [TIPS]).

Statistical analysis

STATA version 14.2 (StataCorp, College Station, Texas,
USA) was used for the analyses. Multivariate linear and logis-
tic regression analyses were performed using confounders
with a P value < 0.2 on univariate regression zmalysis.20 In
addition, we incorporated variables that were considered clin-
ically significant to the outcome, as indicated by previous
research, regardless of their statistical significance to the out-
come in the univariate analysis. We also included comorbid-
ities and variables included in Rockall and AIMS score in the
regression model (including ischemic heart disease, renal fail-
ure, liver failure, metastatic disease, presence of hypovolemic
shock, and coagulopathy). The variables included in the final
regression analysis for NVUGIB were age (in years), gender,
race, Charlson’s comorbidity index (CCI), hypovolemic
shock, insurance status (Medicare, Medicaid, private, and
uninsured), hospital bed size (small, medium, and large),
hospital location (urban and rural), end-stage renal disease,
thrombocytopenia, obesity, and use of anticoagulants or
underlying coagulopathy. Since most transfers were to teach-
ing hospitals, we excluded teaching status from the regression
model to avoid collinearity.

Regression analysis for VUGIB included age, gender,
race, CCI, hypovolemic shock, insurance status, hospital bed
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size, hospital region, thrombocytopenia, end-stage renal dis-
ease, and obesity. Furthermore, as we were unable to use
MELD-Na and Child-Pugh to adjust for decompensated
liver disease in patients with VUGIB, we devised a surrogate
severity scale. It included the following clinical parameters:
presence of ascites, international normalized ratio abnormali-
ties, hepatic encephalopathy, hepatorenal syndrome, hypona-
tremia, and hypoalbuminemia.

Normality was checked by plotting histograms for the
individual variables before applying descriptive statistics.
Continuous variables (i.e., LOS and total hospitalization
charges) had a Poisson distribution, whereas the binary out-
comes had a normal distribution. Poisson regression analysis
was used to calculate continuous outcomes, whereas logistic
regression analysis was used to assess binary outcomes. All
P values were two sided, and the threshold for statistical sig-
nificance was set at P < 0.05.

RESULTS
Patient characteristics

VUGIB. We included a total of 28,275 adult patients
admitted with VUGIB. Of these, 2527 (9.37%) were trans-
ferred from other acute care hospitals, while 24,744
(87.51%) were admitted directly (Figure I). Patients admit-
ted from long-term nonacute care facilities were excluded
from the study. Table 1 shows the characteristics of the
patients and hospitals in which they were treated. We found
no statistically significant differences in mean age, gender, or
comorbid status between the two groups. Regarding racial
differences, transferred patients were more likely to be White

(81.66% vs 67.99%, P <0.01). From a hospital standpoint,
both groups had a similar distribution.

NVUGIB. We identified a total of 781,370 adult hospital-
izations for NVUGIB, of which 64,969 (8.32%) were trans-
ferred from other hospitals, while 684,137 (87.57%) were
nontransferred admissions (excluding admissions from non-
acute long-term facilities) (Figure 1). We found that trans-
ferred patients, when compared to nontransferred ones, were
younger (66.66% vs 67.07%, P < 0.01), more likely to be
males (57.01% vs 54.37%, P < 0.01), and had higher CCI
scores (58.50% vs 53.62%, P<0.01). From the hospital
standpoint, transferred patients were more often admitted to
large hospitals (61.82% vs 47.16%, P<0.01) located in
urban areas (94.26% vs 92.22%, P < 0.01).

Mortality and morbidity

VUGIB. VUGIB patients who were transferred from other
hospitals had higher odds of inpatient mortality (adjusted
odds ratio [AOR] 1.49, 95% CI 4.82-8.19, P=0.04). We
also found that transferred patients had higher adjusted odds
of AKI requiring dialysis (AOR 3.79, 95% CI 1.35-10.63,
P=0.01), vasopressor requirement (AOR 2.13, 95% CI
1.26-3.62, P<0.01), mechanical ventilation (AOR 1.73,
95% CI 1.35-2.21, P<0.01), and ICU admission (AOR
1.76, 95% CI 1.38-2.24, P<0.01). Additionally, trans-
ferred VUGIB patients had increased mean LOS by 0.45
days (P=0.03) when compared to nontransferred patients
(Table 2).

NVUGIB. Transferred NVUGIB patients, compared with
their nontransferred counterparts, demonstrated increased
odds of inpatient mortality (AOR 1.86, 95% CI 1.65-2.09,
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Figure 1. Flow diagram depicting the inclusion and exclusion of patients with variceal and nonvariceal upper gastrointestinal bleed.
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Table 1. Baseline characteristics of transferred and nontransferred adult patients with variceal and nonvariceal upper

gastrointestinal bleeding

VUGIB = 28,275 NVUGIB = 781,369
Nontransferred Transferred Nontransferred Transferred
Baseline characteristics (n=24,744) (n=2887) Pvalue (n=684,136) (64,969) P value
Age: mean 57.59 56.63 0.07 67.07 66.66 <0.01
(95% Cl) (years) (67.23-57.95) (65.53-57.73) (66.97-67.17) (66.38-66.94)
Female gender, % 35.73 32.7 0.36 45.63 42.99 <0.01
Race, % < 0.01 < 0.01
White 67.99 81.66 70.63 81.74
Black 7.93 3.55 15.38 10.12
Hispanic 20.38 13.41 10.03 6.13
Asians 3.70 1.38 3.96 2.01
Charlson’s comorbidity index, % 0.64 < 0.01
1 2.34 2.61 26.34 2217
1.55 0.87 20.04 19.33
>3 96.11 96.52 53.62 58.5
Median household income in the patient’s zip code (quartile), % < 0.01 < 0.01
1st (0-25th) 31.08 38.05 29.55 38.22
2nd (26th-50th) 27.08 31.68 26.18 33.19
3rd (51st=75th) 24.32 20.18 24.29 18.48
4th (76th—100th) 17.53 10.09 19.98 10.11
Insurance status, % 0.01 < 0.01
Medicare 35.91 39.82 64.51 66.51
Medicaid 26.79 26.79 12.41 12
Private 28.29 25.69 18.45 17.35
Uninsured 9.03 7.71 4.64 414
Hospital region, % < 0.01 < 0.01
Northeast 15.32 14.43 16.77 11.76
Midwest 194 3113 21.02 31.97
South 40.15 34.78 40.34 36.59
West 2513 19.65 21.87 19.68
Hospital bed size, % < 0.01 < 0.01
Small 19.77 10.26 21.53 12.99
Medium 32.31 26.26 31.32 25.19
Large 47.92 63.48 47.16 61.82
Hospital location, % < 0.01 < 0.01
Rural 6.62 6.26 7.78 5.74
Urban 93.38 93.74 92.22 94.26
Thrombocytopenia, % 38.68 42.43 0.2 8.6 11.15 <0.01
Anticoagulant use, % 4.08 5.39 0.05 14.55 14.16 <0.01
End-stage renal disease, % 2.42 2.09 0.8 6.25 6.72 <0.01
Obesity, % 12.87 15.3 0.1 1412 15.95 <0.01
Coagulopathy, % 2.54 3.13 0.13 8.43 10.86 <0.01

NVUGIB indicates nonvariceal upper Gl bleed; VUGIB, nonvariceal upper Gl bleed.
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Table 2. Outcomes analysis by transfer status for adults with variceal and nonvariceal upper gastrointestinal bleeding

VUGIB = 28,275 NVUGIB = 781,369
Nontransferred Transferred AOR (95% Cl; Nontransferred Transferred

Outcomes (n=24,744) (n=2887) P value) (n = 684,136) (64,969) AOR (95% CI; P value)
Mortality, % 4.82 8.19 1.49 (1.02-2.18; 0.04) 1.60 3.40 1.86 (1.65-2.09; <0.01)
Vasopressor requirement, % 1.62 3.83 2.13 (1.26-3.62; <0.01) 0.87 2.46 2.37 (2.02-2.78; <0.01)
Mechanical ventilation, % 12.48 22.26 1.73 (1.35-2.21; <0.01) 3.61 7.99 2.02 (1.86-2.20; <0.01)
Requiring ICU admission, % 12.97 2313 1.76 (1.38-2.24; <0.01) 4.08 8.92 2.01 (1.86-2.18; <0.01)
Septic shock, % 0.77 1.91 1.87 (0.87-4.05; 0.11) 0.60 1.32 2.03 (1.69-2.44; <0.01)
AKI requiring dialysis, % 0.39 1.57 3.79 (1.35-10.63; 0.01) 0.53 1.02 1.76 (1.43-2.17; <0.01)
Adjusted mean difference

Mean LOS, days (95% Cl) 4.50 5.25 0.45 4.42 55 0.95

(4.39-4.61) (4.83-5.67) (0.04-0.85; 0.03) (4.40-4.45) (5.42-5.65) (0.82-1.07; <0.01)

THC, mean, $US 61,354 68,613 5677 54,839 61,755 3754

(69,457-63,250)  (61,064-76,161)

(—2240-13,595; 0.16)

(64,158-55,520)  (69,431-64,079)  (1,556-5,953; <0.01)

AKI indicates acute kidney injury; AOR, adjusted odds ratio; CI, confidence interval; ICU, intensive care unit; LOS, length of stay; NVUGIB, nonvariceal upper Gl bleed; THC, total

hospitalization charges; VUGIB, variceal upper Gl bleed.

P <0.01). Furthermore, transferred patients had higher odds
of AKI requiring dialysis (AOR 1.76, 95% CI 1.43-2.17,
P <0.01), septic shock (AOR 2.03, 95% CI 1.69-2.44,
P<0.01), vasopressor requirement (AOR 2.37, 95% CI
2.02-2.78, P<0.01), need for mechanical ventilation (AOR
2.02, 95% CI 1.86-2.20, P<0.01), and ICU admission
(AOR 2.01, 95% CI 1.69-2.44, P< 0.01). From a resource
utilization viewpoint, transferred patients had an increased
mean LOS by 0.95 days (< 0.01) and higher total hospital-
ization charges ($3754, 95% CI 1556-5953, P < 0.01).

Procedural performance

VUGIB. Compared to nontransferred patients, transferred
VUGIB patients had significantly higher rates of undergoing
TIPS (AOR 3.26, 95% CI 1.92-5.54, P< 0.01) and lower
rates of EH (AOR 0.81, 95% CI 0.66-0.98, P=0.03), over-
all EGD (AOR 0.72, 95% CI 0.57-0.90, P< 0.01), and
repeat EGD (AOR 1.29, 95% CI 0.98-1.68, P=0.07)
(Figure 2a). This implies that transferred patients are more
likely to undergo specialized procedures, such as TIPS, possi-
bly indicating a higher severity of illness or complications
that require advanced intervention.

NVUGIB. Transferred NVUGIB patients, compared to
nontransferred counterparts, had a significantly higher rate
of IR-guided embolization (AOR 2.01, 95% CI 1.73-2.34,
P<0.01) and EH (AOR 1.10, 95% CI 1.05-1.15,
P<0.01). However, EGD without intervention and overall
EGD were performed less frequenty in the transferred
patients (AOR 0.77 and 0.70, respectively, P<0.01)
(Figure 2b). This implies that transferred NVUGIB patients
are more likely to undergo specialized intervention-focused
procedures such as IR-guided embolization.

July 2024

DISCUSSION

Our study analyzed the VUGIB and NVUGIB outcomes
in 28,275 and 781,369 adult patients, respectively. Among
these patients, 2887 were transferred for VUGIB and 64,969
for NVUGIB. The data highlight the differences in outcomes
between transferred and nontransferred patients, further eluci-
dating the complexities of gastrointestinal bleeding manage-
ment across care settings.”">* In line with current literature,'
transferred VUGIB or NVUGIB patients, when compared
with nontransferred patients, had significantly higher odds of
mortality and complications, including AKI, vasopressor use,
mechanical ventilation, and ICU admission, along with longer
hospital stays and increased costs.

A broad study spanning 2008 to 2014 identified 58,362
cases of esophageal variceal bleeding from the NIS database
in the United States and found that patients transferred from
another acute care hospital faced a heightened risk of
mortality.”> The evident increase in mortality among these
transferred patients underscores the importance of refining
transfer protocols and implementing immediate care inter-
ventions tailored to esophageal variceal bleeding. In our study
cohort, individuals with VUGIB who underwent IHT dem-
onstrated a significanty higher mortality rate than directly
admitted patients. This outcome was statistically significant
despite adjustments for severity of gastrointestinal bleed,
decompensated liver disease, and other underlying comorbid-
ities, highlighting the potential influence of transfer protocols
on the outcomes.

On the other hand, the NVUGIB group displayed a
markedly elevated mortality risk among the transferred indi-
viduals. Prior studies have indicated that age, the presence
and characterization of comorbid illnesses, healthcare access
and standards, and the timing of admissions are potential
causes for such an increase in mortality among transferred
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Figure 2. Procedural performance for (a) variceal upper gastrointestinal bleed and (b) nonvariceal upper gastrointestinal bleed.

NVUGIB patients.”""** However, there is a scarcity of data
regarding the impact of IHT on NVUGIB outcomes on a
national scale. It is crucial to acknowledge that despite no
statistically significant difference in transferred VUGIB
patients, mortality rates in NVUGIB cases during IHT
remain elevated. This emphasizes the need for continued
enhancements in transfer protocols.

The transferred VUGIB and NVUGIB patients, com-
pared to nontransferred patients, had increased mean LOS
by 0.45 and 0.95 days, respectively. These extended hospital
stays correlate with higher total hospitalization charges,
implying a significant economic burden. Moreover, our find-
ings are consistent with those of a prior study that compared
the outcomes of variceal esophageal bleeding in teaching and
nonteaching hospitals.”> While our study did not specifically
focus on teaching versus nonteaching hospitals, these data
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suggest that higher costs and longer stays are a concern across
various healthcare settings and may be exacerbated in trans-
ferred patients.”>%

Transferred patients in both the VUGIB and NVUGIB
categories had significantly higher odds of experiencing acute
complications, such as vasopressor requirement, mechanical
ventilation, ICU admission, and AKI requiring dialysis. In
our study, transferred VUGIB patients were more likely to
undergo TIPS, while demonstrating lower rates of EGD
without intervention and EH compared to their nontrans-
ferred counterparts. One plausible explanation for this trend
is the limitation of smaller hospitals in providing advanced
procedures, such as TIPS. It is conceivable that patients with
VUGIB are transferred primarily for specialized interventions
like TIPS, which are often not available at smaller facilities.
In the NVUGIB cohort, we observed that transferred
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patients had higher odds of receiving specialized, interven-
tion-focused procedures like IR-guided embolization. This
trend, mirroring the trend in the VUGIB group, suggests
that these NVUGIB patients likely presented with height-
ened severity or complications, warranting advanced inter-
The reduced likelihood of these patients
undergoing standard EGD indicates prioritization of special-
ized care following transfer.

Our study adds to the growing evidence that transferred
patients are likely to experience worse outcomes and require
more aggressive initial management. It would be valuable to
validate our findings in future studies to determine the effec-
tiveness of different immediate care strategies on the out-
comes of transferred patients. Moreover, the increased costs
associated with the transfer highlight the need for an eco-

ventions.

nomic analysis to understand whether increased resource uti-
lization translates into improved outcomes or if cost-saving
measures can be implemented without compromising care.
Better triaging scores need to be devised for gastrointestinal
bleeding to improve access to bigger centers for patients who
may be anticipated to require transfer later.

Limitations and strengths

There are a few limitations of our study. The retrospec-
tive nature of the study restricted the complete randomiza-
tion of the cohorts. Despite adjusting for potential
confounders using multivariate regression analysis, there is
still the possibility of residual confounding. We used the
NIS, a claims-based database that has inherent limitations of
incomplete or missing data.”” Reliance on diagnosis codes
instead of clinical parameters can lead to the misclassification
of diagnoses. Nevertheless, we used ICD-10 codes for data
retrieval, which are more specific than ICD-9 codes.””®

Our study has several strengths. To our knowledge, since
2015, this is the first study that evaluated the impact of IHT
status on the outcomes of NVUGIB and VUGIB at the
national level. We employed the NIS database, which incor-
porates data from a wide range of hospitals across nearly all
states in the United States. This confers enhanced external
validity and generalizability to our study and helps mitigate
biases associated with practice patterns observed in single-
center or multicenter studies.”” Additionally, we were able to
account for different socioeconomic and hospital factors,
including household income estimates and hospitalization
costs, which are not feasible in institution-based studies.
Furthermore, although severity scales such as MELD-Na and
Child-Pugh could not be calculated owing to the unavailabil-
ity of laboratory values, we devised a surrogate severity scale
to adjust for decompensated liver disease in our VUGIB
patient population.

CONCLUSION

Our study provides valuable insights into the complexi-
ties of managing gastrointestinal bleeding and reveals distinct
outcomes between transferred and nontransferred adult
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patients with VUGIB and NVUGIB. Transferred VUGIB
and NVUGIB patients manifested a statistically significant
increase in mortality compared to their nontransferred coun-
terparts. The significant difference in outcomes in transferred
VUGIB and NVUGIB patients highlights the urgent need
to revisit and enhance IHT protocols and immediate care
interventions. Moreover, the noticeable extension in hospital
stays for transferred patients has both health and financial
repercussions, underlining the broader economic impact of
managing gastrointestinal bleeding. While our study, being
retrospective and dependent on the NIS database, has limita-
tions, it stands out as one of the first to probe the effects of
transfers on VUGIB and NVUGIB outcomes nationally.
Future studies should aim to further validate our findings
and explore cost-efficient strategies without jeopardizing the
quality of patient care.
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