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Abstract: Background: Gastrointestinal (GI) bleeding is a common and potentially life-threatening 
condition frequently encountered in emergency departments (EDs). The optimal strategy for red 
blood cell suspension (RBCS) transfusion, including timing and location, remains unclear. This study 
aimed to evaluate the impact of transfusion location (ED vs. inpatient units) on mortality and hospital 
stay in GI bleeding patients. Methods: A cross-sectional descriptive study was conducted in the ED 
of a tertiary care hospital. Patients admitted with GI bleeding between June 1, 2021, and June 1, 2023, 
who received RBCS transfusion were included. Data on demographics, laboratory parameters, 
transfusion details, and clinical outcomes were collected from the hospital information system. 
Logistic regression was used to identify mortality predictors. Results: A total of 244 patients were 
included. Patients transfused in the ED had a significantly shorter hospital stay compared to those 
transfused in inpatient units. However, mortality did not differ between groups. Logistic regression 
identified age, albumin, hemoglobin, creatinine, and hospital stay as independent mortality 
predictors, while transfusion location was not significant. Conclusions: Early RBCS transfusion in 
the ED may reduce hospital stay but does not significantly impact mortality. Identifying mortality-
associated factors is crucial for optimizing patient management. Further prospective studies are 
needed to clarify the role of transfusion location in GI bleeding outcomes. 

Keywords: gastrointestinal bleeding; emergency department; red blood cell transfusion; mortality; 
hospital stay 
 

1. Introduction 

Gastrointestinal (GI) bleeding is a major cause of morbidity and mortality among patients 
presenting to emergency departments (EDs). Upper gastrointestinal bleeding (UGIB), particularly 
those originating from peptic ulcers, is associated with high mortality rates and often necessitates 
urgent blood transfusion. The annual incidence of UGIB ranges from 84 to 160 per 100,000 adults, 
with reported mortality rates between 5% and 10% [1]. In contrast, lower gastrointestinal bleeding 
(LGIB) typically follows a milder course; however, in elderly populations, it can result in severe 
outcomes [2]. Blood transfusions administered for GI bleeding aim to reduce in-hospital mortality 
and minimize the risk of complications, representing a crucial therapeutic approach [3]. 
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Blood transfusion in GI bleeding is commonly performed to maintain hemodynamic stability 
and ensure adequate tissue perfusion. However, there is no consensus regarding transfusion 
strategies. Some studies suggest that liberal transfusion approaches may increase the risk of mortality 
and rebleeding [4]. Particularly, in patients with portal hypertension, liberal transfusion strategies 
have been linked to a heightened risk of bleeding, leading to adverse outcomes [5]. In contrast, 
restrictive transfusion strategies, aiming for lower hemoglobin targets (generally 7 g/dL), have shown 
better outcomes [6]. Additionally, a systematic review conducted by Cochrane reported that 
restrictive transfusion strategies do not increase 30-day mortality compared to liberal strategies and 
may, in some cases, reduce the need for transfusion [7]. 

Nevertheless, there is limited data on the impact of the transfusion site (ED vs. inpatient units) 
on clinical outcomes. Existing studies have not clearly established whether significant differences in 
mortality and hospital stay duration exist between patients who received transfusions in the ED 
versus inpatient units [4]. Furthermore, comprehensive analyses linking risk scores such as the 
Glasgow-Blatchford Score (GBS), AIMS65 (Albumin-International Normalized Ratio-Mental Status-
Systolic Blood Pressure-65), and Rockall with transfusion location are also scarce [8]. 

The aim of this study is to retrospectively evaluate the impact of the transfusion site (ED vs. 
inpatient units) on clinical outcomes in hospitalized patients with GI bleeding who received red 
blood cell suspension (RBCS) transfusion. We hypothesize that rapid transfusions performed in the 
ED may reduce mortality; however, transitioning to inpatient care after stabilization might introduce 
additional risks. In this context, we compared the effects of ED versus inpatient transfusions on 
mortality and hospital stay duration. 

2. Materials and Methods 

2.1. Study Design 

This cross-sectional descriptive study was conducted in the ED of a tertiary care hospital. The 
annual number of ED visits is approximately 250,000. The study period covers patients admitted to 
the ED with a diagnosis of GI bleeding between June 1, 2021, and June 1, 2023. Only hospitalized 
patients who received RBCS transfusion were retrospectively analyzed. The primary outcomes were 
mortality rates and length of hospital stay among transfused patients. 

2.2. Patient Selection 

Inclusion Criteria: 

• Patients admitted to the ED with a diagnosis of GI bleeding and subsequently hospitalized 
• Patients who received RBCS transfusion 
• Age 18 years and older 

Exclusion Criteria: 

• Patients under 18 years of age 
• Patients with a GI bleeding diagnosis followed on an outpatient basis 
• Patients diagnosed with GI bleeding who did not receive a transfusion 
• Patients who underwent cross-match testing for reasons other than GI bleeding 
• Patients with incomplete or inaccessible data 

After applying these criteria, a total of 244 patients were included in the study (Figure 1.). 
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Figure 1. Flow Chart of Patient Distribution and Survival Outcomes. RBCS: red blood cell suspension, GI: 
gastrointestinal. 

2.3. Data Collection 

Data for this study were retrospectively obtained from the hospital information management 
system (HIMS) of the tertiary care hospital. Demographic data (age, gender), presenting complaints, 
vital signs, and laboratory parameters (hemoglobin, hematocrit, blood urea nitrogen, creatinine, 
albumin, INR) were recorded. Additionally, information regarding the amount of RBCS transfused 
and the transfusion location (ED or inpatient unit) was collected. Outcome variables, including length 
of hospital stay and mortality status, were also retrieved from the same system and recorded for 
analysis. 

2.4. Statistical Analysis 

Statistical analyses were performed using SPSS version 26.0 (IBM Corp., Armonk, NY). 
Descriptive statistics were presented as mean, standard deviation, median, and interquartile range 
(IQR) for continuous variables. Categorical variables were compared using the Chi-square test. The 
Shapiro-Wilk test was used to assess the normality of distribution for continuous variables. For 
normally distributed data, the Mann-Whitney U test was applied. Multivariable logistic regression 
analysis was performed to identify factors independently associated with mortality. Variables with 
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p<0.05 in univariate analysis and clinically significant variables (p<0.2) were included in the 
multivariate model. Multicollinearity was assessed, and variables with a correlation coefficient >0.75 
were excluded. Model fit was evaluated using the Omnibus test and was found to be significant 
(p<0.01). A p-value of less than 0.05 was considered statistically significant. 

2.5. Ethical Approval 

This study was approved by the Non-Interventional Clinical Research Ethics Committee of 
Kütahya Health Sciences University (approval number: 2023/09-29, dated August 16, 2023). 
Additionally, necessary permissions were obtained from the Kütahya Provincial Health Directorate 
Scientific Research Evaluation Committee (approval number: 2024/9, dated January 31, 2024). 

3. Results 

The demographic analysis revealed that in the group receiving RBCS transfusion in the ED, 49 
patients (44.5%) were male, and 61 patients (55.5%) were female. In contrast, among the patients who 
received transfusion in other hospital departments, 77 patients (57.7%) were male, and 57 patients 
(42.5%) were female. A statistically significant difference was observed between the groups regarding 
gender distribution (p=0.045). 

There was no statistically significant difference between the groups in terms of age (p=0.074) or 
the presence of comorbid conditions such as coronary artery disease (CAD), diabetes mellitus (DM), 
hypertension (HT), stroke, atrial fibrillation (AF), chronic obstructive pulmonary disease (COPD), 
malignancy, cirrhosis, chronic kidney disease (CKD), and congestive heart failure (CHF). The 
demographic and comorbidity characteristics of the patients are summarized in Table 1. 

Table 1. Demographic Characteristics of Patients. 

Parameter ED 
(n=110) 

Other Departments 
(n=134) 

p-value 

Age 
Median (IQR) 

77 (23.8) 72 (17.8) 0.074 

Gender 
n (%) 

Male 49 (44.5%) 77 (57.5%) 0.045* 
 Female 61 (55.5%) 57 (42.5%) 

Comorbid CAD 34 (30.9%) 42 (31.3%) 0.942 
DM 34 (30.9%) 29 (21.6%) 0.100 
HT 44 (40%) 40 (32.8%) 0.246 
Stroke 7 (6.4%) 7 (5.2%) 0.703 
AF 19 (17.3%) 14 (10.4%) 0.121 
COPD 5 (4.5%) 15 (11.2%) 0.060 
Malignancy 15 (13.6%) 15 (11.2%) 0.563 
Cirrhosis 6 (5.5%) 11 (82%) 0.400 
CKD 6 (5.5%) 8 (6.0%) 0.863 
CHF 4 (3.6%) 1 (0.7%) 0.113 

Mann-Whitney U test was used for continuous variables, and Chi-square test was used for categorical variables. 
*Statistical significance level: p<0.05 , ED: Emergency Department, CAD: Coronary Artery Disease, DM: Diabetes 
Mellitus, HT: Hypertension, AF: Atrial Fibrillation, COPD: Chronic Obstructive Pulmonary Disease, CKD: 
Chronic Kidney Disease, CHF: Congestive Heart Failure, IQR: Interquartile Range. 

The analysis of laboratory parameters showed that patients who received RBCS transfusion in 
the ED had significantly lower hemoglobin (Hb) and hematocrit (Hct) levels compared to those in 
other hospital departments (p<0.001). No statistically significant differences were observed between 
the groups in terms of other laboratory parameters, including blood urea nitrogen (BUN), creatinine, 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 29 May 2025 doi:10.20944/preprints202505.2311.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.2311.v1
http://creativecommons.org/licenses/by/4.0/


 5 of 11 

 

platelet count (Plt), international normalized ratio (INR), and albumin levels. The detailed laboratory 
values are presented in Table 2. 

Table 2. Laboratory Values Distribution. 

Parameter ED 
Median (IQR) 

Other Departments 
Median (IQR) 

p-value 

BUN 34 (34) 30 (28) 0.742 
Creatinine (mg/dL) 1.15 (0.825) 1.10 (0.635) 0.647 
Hemoglobin (g/dL) 6.05 (2.175) 7.50 (4.075) <0.001* 
Hematocrit (%) 20.40 (6.825) 24.05 (10.90) <0.001* 
Platelet (10⁹/L) 260 (145.75) 244 (138.25) 0.789 
INR  1.18 (0.480) 1.15 (0.377) 0.958 
Albumin (g/L) 32 (9.45) 32 (8) 0.580 
Mann-Whitney U test was used for continuous variables, *Statistical significance level: p<0.05, BUN: Blood Urea 
Nitrogen, Hgb: Hemoglobin, Hct: Hematocrit, Plt: Platelet, INR: International Normalized Ratio, ED: Emergency 
Department, IQR: Interquartile Range. 

The comparison of hospital stay and mortality rates between the groups revealed that the 
median length of hospital stay was significantly shorter in the ED group (4 days) compared to other 
departments (5.5 days) (p<0.001). The number of RBCS units transfused did not differ significantly 
between the groups (p=0.142). 

Regarding mortality outcomes, 14 patients (12.7%) in the ED group and 18 patients (13.4%) in 
the other departments group were recorded as deceased. No statistically significant difference was 
found between the groups in terms of mortality rates (p=0.871). The distribution of hospital stay 
duration and mortality rates is presented in Table 3. 

Table 3. Length of Hospital Stay and Mortality Rates. 

Parameter ED 
Median (IQR) 

Other Departments 
Median (IQR) 

p-value 

Length of Stay (days) 4 (7) 5.5 (5) <0.001* 
RBCS Units Transfused 3 (2) 3 (1) 0.142 
Survived n (%) 96 (87.3%) 116 (86.6%) 

0.871 
Deceased n(%) 14 (12.7%) 18 (13.4%) 
Mann-Whitney U test was used for continuous variables, and Chi-square test was used for categorical variables, 
*Statistical significance level: p<0.05, ED: Emergency Department, RBCS: Red Blood Cell Suspension, IQR: 
Interquartile Range. 

Multivariate logistic regression analysis was performed to identify independent predictors of 
mortality among patients receiving RBCS transfusion. The model included six variables: mean 
arterial pressure (MAP), albumin, creatinine, Hb, length of hospital stay, and transfusion location 
(ED vs. other departments). The model fit was confirmed using the omnibus test (p<0.01), indicating 
that the model was statistically significant. The model explained approximately 47% of the variance 
in mortality (Nagelkerke R2=0.472). 

Among the six variables analyzed, five were identified as independent predictors of mortality 
(p<0.05). The most significant predictors were MAP and albumin, both showing a protective effect, 
as indicated by OR values less than 1. In contrast, hemoglobin, creatinine, and length of hospital stay 
had OR values greater than 1, indicating an increased risk of mortality with higher values. The 
variable representing transfusion location (ED vs. other departments) did not reach statistical 
significance (p=0.516), suggesting that the location of RBCS administration did not independently 
affect mortality in this model. The detailed results of the logistic regression analysis are presented in 
Table 4. 
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Table 4. Multivariate Logistic Regression Analysis of Mortality. 

Variables Estimate (b) Wald p-value Odds Ratio (OR) OR 95% CI 
Intercept 5.9445 3.15 0.002 381.65 9.43-15447.52 
MAP (mmHg) -0.0800 -3.99 <0.001 0.923 0.88-0.96 
Albumin (g/L) -0.1452 -3.62 <0.001 0.860 0.79-0.94 
Length of Hospital Stay 0.0751 2.91 0.004 1.078 1.03-1.13 
Hemoglobin (g/dL) 0.2962 3.16 0.002 1.35 1.12-1.61 
Creatinine (mg/dL) 0.4162 3.62 0.013 1.51 1.09-2.09 
RBCS Location (ED vs. Other) 0.3487 0.650 0.516 1.42 0.49-4.06 
MAP: Mean Arterial Pressure, OR: Odds Ratio, CI: Confidence Interval, ED: Emergency Department, RBCS: Red 
Blood Cell Suspension, Statistical significance level: p<0.05. 

The diagnostic accuracy of the model was assessed using the area under the curve (AUC) of the 
receiver operating characteristic (ROC) curve, which was calculated as 0.906. Sensitivity and 
specificity were found to be 46.9% and 97.6%, respectively. The model's accuracy was 91%, indicating 
good predictive power despite moderate sensitivity. (Figure 2). 

 

Figure 2. ROC curve of Logistic Regression Model. 

4. Discussion 

GI bleeding is a critical condition frequently encountered in EDs and remains a major cause of 
morbidity and mortality. Optimal transfusion strategies, particularly regarding the timing and 
location of RBCS administration, continue to be debated. Recent studies have shown that early 
transfusion in the ED can improve patient outcomes by stabilizing hemodynamics and reducing 
hospital stay without significantly increasing mortality [9,10]. 

In this study, we evaluated the effect of RBCS transfusion location on mortality and length of 
hospital stay in patients admitted with GI bleeding. Our findings revealed that transfusion performed 
in the ED was associated with a significantly shorter length of hospital stay, but no difference in 
mortality compared to transfusion in inpatient units. These results suggest that the primary 
advantage of ED-based transfusion may be related to more efficient patient management rather than 
improved survival outcomes. Similar observations have been reported in recent guidelines that 
emphasize a balance between early stabilization and careful transfusion practices to avoid 
complications [11]. 
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When evaluating the demographic and comorbidity characteristics of the patients, it was 
observed that male patients constituted the majority of the cohort. Similar studies have also 
demonstrated that male patients tend to present more frequently to EDs with GI bleeding [3]. For 
instance, a recent study by Sezer et al. (2025) evaluated the effectiveness of various scoring systems, 
including GBS, AIMS65, Rockall, and the International Normalized Bleeding Score (INBS; ABC), in 
predicting hospital admission, transfusion need, and mortality. Consistent with our findings, they 
reported that approximately 65% of patients admitted to the ED due to GI bleeding were male [8]. 

However, our study revealed that patients requiring early RBCS transfusion and receiving it in 
the ED were predominantly female. This can be explained by the physiological differences in Hb 
levels and blood volume between genders. Since the threshold for RBCS transfusion is generally set 
at 7 g/dL, females, who typically have lower baseline Hb levels and reduced blood volume compared 
to males, may meet this criterion earlier. This observation is consistent with studies highlighting that 
lower baseline Hb levels in females may lead to earlier decisions for transfusion, even with moderate 
reductions [12,13]. 

In our study, comorbid conditions did not significantly influence the need for early RBCS 
transfusion in the ED. This finding is consistent with a 2024 study, which reported that comorbidities 
such as antithrombotic therapy increased the risk of mortality and rebleeding in patients presenting 
with GI bleeding but did not directly affect transfusion requirements [4]. In contrast, other studies 
have suggested that advanced age and higher American Society of Anesthesiologists (ASA) scores 
may necessitate higher transfusion thresholds, indicating a more cautious approach [6]. 

Moreover, it has been proposed that patients with cirrhosis are more likely to require early 
transfusion due to factors such as decreased coagulation factors related to impaired liver function or 
variceal bleeding resulting from portal hypertension, both of which can lead to massive bleeding and 
increased mortality [14]. This variability in findings indicates that the relationship between 
comorbidities and transfusion requirements is not entirely clear, emphasizing the importance of 
individualized patient assessment. In our cohort, the lack of a significant association between 
comorbid conditions and early transfusion decisions suggests that clinical judgment primarily relies 
on acute clinical parameters and hemoglobin levels rather than underlying chronic diseases. 

When evaluating the laboratory values, we observed that Hb and Htc levels were lower in 
patients receiving RBCS transfusion in the ED compared to those transfused in other units. This 
finding is expected, as restrictive transfusion strategies commonly used in GI bleeding recommend 
transfusion when Hb levels fall below 7 g/dL [15,16]. The lower Hb levels observed in the ED group 
are consistent with this guideline, indicating that our findings align with the current literature. In the 
literature, studies have reported that the BUN/creatinine ratio can be used as a potential biomarker 
to determine the localization and severity of GI bleeding. For instance, a study by Calim et al. (2025) 
demonstrated that patients with a BUN/creatinine ratio greater than 23.3 had higher rates of RBCS 
transfusion, endoscopic intervention, and mortality [17]. However, that study included both 
outpatient and inpatient cases. In contrast, our study exclusively analyzed hospitalized patients who 
received transfusion, which may explain why no significant differences were observed in BUN, 
creatinine, platelet, INR, and albumin levels between the groups. 

Our study demonstrated that patients who received RBCS transfusion in the ED had a shorter 
length of hospital stay compared to those transfused in other inpatient units. This finding aligns with 
the concept that early transfusion in the ED may promote rapid hemodynamic stabilization and 
facilitate timely discharge. Similar results have been reported by Maher et al. (2020) and Chang et al. 
(2025), who found that empiric transfusion practices in the ED, driven by acute clinical parameters, 
can reduce the length of stay by addressing critical needs promptly, thereby optimizing hospital 
resource utilization [18,19]. 

Regarding mortality, our study found no statistically significant difference between the ED and 
inpatient transfusion groups. This is consistent with the findings of Carson et al. (2023), who noted 
that while early transfusion may stabilize patients initially, it does not necessarily correlate with a 
reduction in in-hospital mortality [7]. This outcome may be related to the fact that once the acute 
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phase is managed, subsequent care in inpatient units does not substantially impact survival 
outcomes. 

Our findings also resonate with the guideline recommendations by the European Association 
for the Study of the Liver (2022), which emphasize that the decision for transfusion should not solely 
be based on hemoglobin levels but also consider the overall clinical status and comorbidities of the 
patient [20]. This approach helps prevent unnecessary transfusions and reduces the risk of 
transfusion-related complications while maintaining effective clinical outcomes . 

Our study identified five independent predictors of mortality among the six variables included 
in the logistic regression model: age, albumin levels, length of hospital stay, Hb levels, and creatinine 
levels. Among these, age and albumin made the most substantial contribution to the model, while 
the unit where RBCS transfusion was performed had the least impact. This finding is consistent with 
the results of Chen et al. (2021), who demonstrated that low albumin levels were independently 
associated with increased mortality in patients presenting with acute UGIB, highlighting the 
prognostic value of albumin in critically ill patients [21]. 

Hb level also emerged as a significant predictor of mortality in our study. This aligns with the 
findings of Custovic et al. (2020) and Morarasu et al. (2023), who emphasized that hemoglobin is a 
key variable in risk scoring systems like GBS and AIMS65, widely used for predicting outcomes in 
GI bleeding [22,23]. Lower Hb levels at admission have been linked to higher mortality risk, as also 
demonstrated by Aljarad et al. (2021), who found a moderate inverse relationship between 
hemoglobin levels and mortality among hospitalized GI bleeding patients [24]. 

Additionally, creatinine levels were found to independently predict mortality in our cohort. This 
is in line with the study by Dajti et al. (2025), who reported that elevated creatinine was a significant 
predictor of in-hospital mortality among patients with lower GI bleeding [25]. Renal dysfunction in 
the context of acute bleeding may reflect systemic hypoperfusion and multi-organ failure, which 
could explain its association with poorer outcomes. 

We also observed that prolonged hospital stay was correlated with increased mortality, likely 
reflecting the higher burden of comorbidities and advanced age in patients requiring extended care. 
Similar observations have been reported by Belete et al. (2024), who found that older patients with 
comorbid conditions tend to have longer hospital stays and higher mortality, underlining the 
importance of early risk stratification and multidisciplinary management [26]. 

Although our study did not find a significant difference in mortality between ED and inpatient 
transfusion groups, this may be due to the heterogeneous nature of patients’ initial presentations and 
the variability in clinical stability upon admission. Previous studies have often categorized 
transfusion timing within the first 4 hours as early and beyond that as delayed, with the latter 
associated with higher mortality rates [27]. However, our analysis did not specifically stratify timing, 
which could have influenced the outcomes. 

5. Limitations 

This study has several limitations that should be acknowledged. First, the retrospective design 
may introduce selection and information bias, as data collection was based on medical records, which 
may contain inaccuracies. Additionally, the study was conducted at a single tertiary care center, 
which may limit the generalizability of the findings to other settings. Furthermore, the lack of precise 
data on transfusion timing and the absence of stratification based on the severity of bleeding and 
comorbid conditions may have influenced the results. To validate our findings, prospective, 
multicenter studies with more comprehensive data collection are warranted. 

6. Conclusion 

Our study demonstrated that early RBCS transfusion performed in the ED is associated with a 
shorter length of hospital stay compared to transfusion in inpatient units. However, this difference 
did not result in a significant reduction in mortality. This suggests that the primary advantage of ED-
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based transfusion may be related to more efficient patient management rather than improved 
survival outcomes. Logistic regression analysis identified age, albumin levels, length of hospital stay, 
Hb levels, and creatinine levels as independent predictors of mortality, highlighting the importance 
of early risk stratification. These findings underscore the need for individualized transfusion 
strategies that consider both clinical status and patient-specific factors. 
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Abbreviations 

ABC: Age, Blood tests, and Comorbidities 
AF: Atrial Fibrillation 
AIMS65: Albumin-International Normalized Ratio-Mental Status-Systolic Blood Pressure-65 
ASA: American Society of Anesthesiologists 
BUN: Blood Urea Nitrogen 
CAD: Coronary Artery Disease 
CHF: Congestive Heart Failure 
CKD: Chronic Kidney Disease 
COPD: Chronic Obstructive Pulmonary Disease 
ED: Emergency Department 
ES: Erythrocyte Suspension 
GI: Gastrointestinal 
GIB: Gastrointestinal Bleeding 
GBS: Glasgow-Blatchford Score 
Hb: Hemoglobin 
Hct: Hematocrit 
HT: Hypertension 
IQR: Interquartile Range 
INBS: International Normalized Bleeding Score 
INR: International Normalized Ratio 
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MAP: Mean Arterial Pressure 
NV-AUGIB: Non-Variceal Acute Upper Gastrointestinal Bleeding 
OR: Odds Ratio 
Plt: Platelet 
RBCS: Red Blood Cell Suspension 
ROC: Receiver Operating Characteristic 
UGIB: Upper Gastrointestinal Bleeding 
LGIB: Lower Gastrointestinal Bleeding 
SPSS: Statistical Package for the Social Sciences 
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