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Antithrombotic agents such as aspirin, clopidogrel, and 
warfarin are among the most commonly used drugs 
worldwide due to their ability to reduce thrombotic 
events. However, their use in patients with digestive 
hemorrhagic events is controversial because they may 
increase the risk of bleeding [2].

Existing literature indicates that continuing antithrom-
botic therapy after an upper gastrointestinal bleeding 
(UGIB) event is feasible and can provide cardiovascular 
benefits without significantly increasing adverse out-
comes, although the recurrence rate of bleeding is 
elevated [3, 4]. However, data on the continuation of 

Introduction
Lower gastrointestinal bleeding (LGIB) is one of the 
most common reasons for hospital admission, with 
over 270,000 emergency-room visits and more than 
100,000 admissions per year in the United States. The 
global incidence is 33–87 per 100,000 population [1]. 
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Abstract
Objective This study aims to assess the effects of antithrombotic therapy on the outcomes of lower gastrointestinal 
bleeding (LGIB) in ICU patients, focusing on in-hospital mortality, rebleeding, and length of hospital and ICU stays.

Method This retrospective observational study utilized the MIMIC-IV 2.2 database, which includes 513 ICU patients 
with LGIB.

Result The in-hospital mortality rate was 7.6%, and the rebleeding rate was 11.1%. The average Oakland risk score 
among the study population was 22.54. Multivariate Cox regression analysis identified the use of antiplatelet 
drugs as an independent protective factor for in-hospital mortality (HR = 0.37, 95% CI 0.15–0.90, p = 0.029). Patients 
on anticoagulants experienced significantly longer hospital stays (13.1 ± 12.2 days vs. 17.4 ± 12.6 days, p = 0.031) 
compared to those not using these drugs. Propensity score matching also supported these findings, indicating that 
antithrombotic therapy was associated with lower in-hospital mortality and longer hospital stays even after adjusting 
for factors like age, gender, and primary diagnosis.

Conclusions Our analysis using various statistical methods, including propensity score matching and multivariate 
regression, confirms that use of antithrombotic drugs in 2.3 days, particularly antiplatelets, are associated with a lower 
risk of in-hospital mortality. However, they may increase the risk of rebleeding and extend hospital stays in certain 
subgroups.

Keywords Antithrombotic drugs, Lower gastrointestinal bleeding, MIMIC

Application of antithrombotic drugs and risk 
factor analysis in ICU patients with lower 
gastrointestinal bleeding from MIMIC-IV
Ding Peng1 and Huihong Zhai1*

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12876-024-03380-y&domain=pdf&date_stamp=2024-9-6


Page 2 of 8Peng and Zhai BMC Gastroenterology          (2024) 24:319 

antithrombotic therapy following lower gastrointestinal 
bleeding, particularly in patients admitted to the inten-
sive care unit (ICU) for severe bleeding, are limited [5]. 
Current guidelines on antithrombotic treatment for non-
variceal UGIB are often applied interchangeably to LGIB 
due to a lack of specific evidence for LGIB [6, 7].

Given this gap in the literature, we conducted a retro-
spective study to evaluate the impact of antithrombotic 
therapy on the outcomes of LGIB in ICU patients. This 
study focuses on key clinical outcomes, including in-hos-
pital mortality, rebleeding, and the length of hospital and 
ICU stays, thereby informing clinical decision-making 
and improving patient management strategies.

Methods
Study design
This study was a retrospective observational study of 
patients using the multi-center Medical Information 
Mart for Intensive Care database (MIMIC-IV 2.2) [8, 9]. 
The MIMIC-IV database, maintained by the Massachu-
setts Institute of Technology and Beth Israel Deaconess 
Medical Center, includes over 70,000 ICU patients and 
features extensive documentation and public code con-
tributed by a user community. Prior to data extraction, 
the author Ding Peng obtained all necessary access privi-
leges. The database’s use was approved by the relevant 
review committees, and a waiver of informed consent 
was obtained.

We included patients with lower gastrointestinal bleed-
ing (LGIB), defined as hemorrhage of the colon and rec-
tum caused by inflammatory bowel disease, diverticulum, 
angiodysplasia, etc. Patients with complications from 
pregnancy, trauma, poisoning, transplantation, HIV, 
or combined upper or middle gastrointestinal bleeding 
were excluded. Upper or middle gastrointestinal bleed-
ing is defined as hemorrhage occurring in the esophagus, 
stomach, duodenum, jejunum, and ileum.

The primary outcome was in-hospital mortality, 
defined as the all-cause mortality rate during the current 
hospitalization period. Secondary endpoints included 
rebleeding, hospital stay length, and ICU stay length. 
Rebleeding was defined as a hemoglobin decrease of 
more than 20  g/L from admission. The length of hospi-
tal/ICU stay is defined as the number of days between 
admission and discharge from the hospital/ICU. The 
study considered both antiplatelet agents (ticagrelor, 
ticlopidine, clopidogrel, etc.) and anticoagulants (warfa-
rin, heparin, rivaroxaban, etc.).

Statistical analysis
Statistical analysis was performed using R version 4.3.3 
and SPSS 26.0 for Windows. R packages used included 
“tableone,” “survival,” “plyr,” “ggplot2,” and “foreign.” 
Descriptive analyses involved t-tests for normally 

distributed continuous variables, Kruskal tests for non-
normally distributed continuous variables, and Chi-
square tests for categorical variables. Univariate survival 
analysis utilized Kaplan-Meier curves and log-rank tests. 
Logistic or Cox multivariate hazard regression analy-
ses determined independent factors. Propensity score 
matching was employed to further assess the impact of 
antithrombotics on patient prognosis. All tests were two-
sided, with a p-value of < 0.05 considered statistically sig-
nificant. Missing values were not interpolated.

Result
We identified 620 ICU patients with lower gastrointesti-
nal bleeding (LGIB), of whom 107 were excluded based 
on the exclusion criteria. Ultimately, 513 ICU patients 
were included in this study. Of these, 323 patients were 
primarily diagnosed with LGIB, while 190 had other dis-
eases concurrent with LGIB. During their hospital stay, 
39 (7.6%) patients died, and 57 (11.1%) experienced 
rebleeding. The average Oakland risk score was 22.54. 
Among these patients, 210 were treated with antithrom-
botic agents, including 190 on antiplatelet medications, 
39 on anticoagulants, and one patient who received both 
during their hospital stay. The average duration of anti-
thrombotic drug use was 2.3 days after ICU admission, 
with antiplatelets used for an average of 2.2 days and 
anticoagulants for 4.0 days.

Baseline characteristics are shown in Table 1. Patients 
on antithrombotic drugs were older, had a higher propor-
tion of males, and more often had comorbidities such as 
myocardial infarction, congestive heart failure (CHF), 
peripheral vascular disease (PVD), diabetes, and renal 
disease. Laboratory and physical examination results 
revealed higher creatinine, white blood cell counts, and 
BUN, but lower systolic blood pressure and SpO2 in the 
antithrombotic group. Risk scores and invasive treatment 
details are presented in Tables 2 and 3. These patients had 
higher CCI, APSIII, LODS, SAPSII, and MELD scores 
and a higher proportion required mechanical ventilation. 
Prognostically, the antithrombotic group had a higher 
rebleeding rate yet a lower in-hospital mortality rate 
(p = 0.010, log-rank = 6.1; K-M survival curve in Fig. 1).

We conducted propensity score matching (PSM) using 
five factors: APSIII, gender, age, primary diagnosis, 
and diverticula with a 1:1 matching ratio. The match-
ing parameters used were distance of cbps and method 
of optimal. The results of the matching are presented in 
Tables  1 and 2, and 3. After PSM, patients in the anti-
thrombotic drug group still had more comorbidities, 
including myocardial infarction, congestive heart fail-
ure (CHF), peripheral vascular disease (PVD), diabe-
tes, and renal disease. In terms of prognosis, after PSM, 
patients taking antithrombotic drugs still had longer in-
hospital stays but lower in-hospital mortality (p = 0.003, 
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log-rank = 9, Kaplan-Meier survival curve in Fig. 2). The 
average duration of antithrombotic drug use was 3.2 days 
after ICU admission.

Considering the distinct mechanisms and indications 
of antiplatelet and anticoagulant drugs, their impact on 
patient outcomes may also differ. Therefore, we further 
conducted a risk factor analysis in the entire popula-
tion using logistic and Cox regression methods. Table 4 
presents the univariate and multivariate Cox regression 
analyses for in-hospital mortality, revealing that cerebro-
vascular disease (OR 4.00, 95% CI 1.67–9.57, p = 0.002), 
liver disease (OR 2.25, 95% CI 0.99–5.07, p = 0.052), 
white blood cell count (OR 1.06, 95% CI 1.02–1.09, 
p = 0.001), blood urea nitrogen (OR 1.02, 95% CI 1.01–
1.03, p = 0.004), systolic blood pressure (OR 0.98, 95% CI 

0.95-1.00, p = 0.048), and antiplatelet drugs (OR 0.37, 95% 
CI 0.15–0.90, p = 0.029) were identified as independent 
predictors of in-hospital mortality. Table  5 shows the 
univariate and multivariate logistic regression analyses 
for rebleeding, indicating that hemoglobin (HR 1.64, 95% 
CI 1.38–1.96, p < 0.001), platelets (HR 0.99, 95% CI 0.99-
1.00, p = 0.001), and heart rate (HR 1.02, 95% CI 1.00-
1.03, p = 0.030) were significant predictors.

Subgroup analyses were conducted (Table  6). Among 
patients first diagnosed with other diseases concurrent 
with LGIB, those using antiplatelet agents had a lower in-
hospital mortality rate (log-rank = 11.097, p = 0.001), and 
those using anticoagulant medications had longer hospi-
tal stays (13.1 ± 12.2 vs. 17.4 ± 12.6, p = 0.031). In patients 
first diagnosed with LGIB, those using antiplatelet drugs 

Table 1 Baseline data (full and PSM cohort)
Full cohort PSM cohort
Non-Antithrombotics
(n = 303)

Antithrombotics
(n = 210)

P-value Non-Antithrombotics
(n = 210)

Antithrombotics
(n = 210)

P-value

First diagnosis with LGIB 209 (69.0) 114 (54.3) 0.001 130 (61.9) 114 (54.3) 0.138
Colonic diverticula 190 (62.7) 101 (48.1) 0.001 113 (53.8) 101 (48.1) 0.283
Sepsis 86 (28.4) 65 (31.0) 0.597 70 (33.3) 65 (31.0) 0.676
Age 70.67 ± 15.85 75.17 ± 13.07 0.001 74.31 ± 14.32 75.17 ± 13.07 0.522
Male (%) 154 (50.8) 128 (61.0) 0.029 116 (55.2) 128 (61.0) 0.277
Myocardial infarct 23 (7.6) 66 (31.4) < 0.001 20 (9.5) 66 (31.4) < 0.001
CHF 73 (24.1) 97 (46.2) < 0.001 62 (29.5) 97 (46.2) 0.001
PVD 23 (7.6) 46 (21.9) < 0.001 20 (9.5) 46 (21.9) 0.001
CVD 17 (5.6) 19 (9.0) 0.186 17 (8.1) 19 (9.0) 0.862
Dementia 16 (5.3) 5 (2.4) 0.161 12 (5.7) 5 (2.4) 0.137
CPD 76 (25.1) 50 (23.8) 0.822 58 (27.6) 50 (23.8) 0.435
Diabetes 87 (28.7) 81 (38.6) 0.025 58 (27.6) 81 (38.6) 0.023
Liver disease 55 (18.2) 28 (13.3) 0.182 39 (18.6) 28 (13.3) 0.183
Renal disease 80 (26.4) 87 (41.4) 0.001 62 (29.5) 87 (41.4) 0.014
Creatinine 1.00 [0.80, 1.60] 1.20 [0.90, 2.08] 0.003 1.10 [0.90, 1.80] 1.20 [0.90, 2.08] 0.153
Total bilirubin 0.70 [0.40, 1.20] 0.60 [0.30, 1.10] 0.140 0.70 [0.40, 1.30] 0.60 [0.30, 1.10] 0.052
Hemoglobin 9.10 [7.70, 10.30] 8.60 [7.60, 10.00] 0.131 9.20 [7.77, 10.30] 8.60 [7.60, 10.00] 0.126
Platelets 166 [117, 214] 167 [122, 231] 0.243 160 [114, 212] 167 [122, 231] 0.106
WBC 10.10 [7.90, 14.17] 11.40 [8.90, 14.78] 0.030 10.40 [7.70, 14.70] 11.40 [8.90, 14.78] 0.102
albumin 3.20 [2.80, 3.60] 3.20 [2.70, 3.52] 0.841 3.10 [2.70, 3.60] 3.20 [2.70, 3.52] 0.795
BUN 23 [16, 34] 27 [18, 46] 0.002 25[18, 39] 27 [18, 46] 0.232
Calcium 8.10 [7.50, 8.50] 8.10 [7.60, 8.60] 0.087 8.10 [7.50, 8.50] 8.10 [7.60, 8.60] 0.229
ALT 18 [13, 31] 16 [12, 28] 0.140 16 [12.75, 30] 16 [12, 28] 0.263
ALP 71 [52, 106] 74 [58, 110] 0.236 70.50 [52, 105] 74 [58, 110] 0.303
AST 24 [18, 50] 23 [18, 47] 0.580 25 [19, 53.25] 23 [18, 47] 0.343
Heart rate 99 [88, 111] 103 [87, 113] 0.278 99 [87, 114.25] 103 [87, 113] 0.387
SBP 95 [85, 107] 92 [84, 103] 0.038 94 [83, 107] 92 [84, 103] 0.324
Respiratory rate 25[23, 30] 26 [24, 30] 0.289 26 [23, 31] 26 [24, 30] 0.844
Temperature 37.06 [36.83, 37.28] 37.06 [36.83, 37.33] 0.487 37.11 [36.83, 37.28] 37.06 [36.83, 37.33] 0.643
SpO2 93 [91, 95] 93 [90, 95] 0.043 93 [91, 95] 93 [90, 95] 0.376
Weight 78.40 [66.40, 90.10] 77.00 [68.00, 88.90] 0.906 75.70 [65.20, 88.40] 77.00 [68.00, 88.90] 0.405
High 168 [163, 175] 173 [163, 178] 0.077 169 [165, 175] 173 [163, 178] 0.069
GCS 15 [14, 15] 15 [14, 15] 0.402 15 [14, 15] 15 [14, 15] 0.883
CHF: congestive heart failure; BUN: Blood Urea Nitrogen; SBP: Systolic blood pressure; PVD: Peripheral vascular disease; WBC: White blood cell count; INR: International 
Normalized Ratio; AST: Aspartate transaminase; ALT: Alanine amiotransferase; ALP: Alkaline phosphatase; CVD: Cerebrovascular disease; GCS: Glasgow coma scale; 
CPD: Chronic pulmonary disease; BUN: Blood Urea Nitrogen
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Table 2 Risk score and treatment (full and PSM cohort)
Full cohort PSM cohort
Non-Antithrombotic
(n = 303)

Antithrombotics
(n = 210)

P-value Non-Antithrombotic
(n = 210)

Antithrombotics
(n = 210)

P-value

CCI 4 [3, 6] 6 [4, 8] < 0.001 5 [4, 6.75] 6 [4, 8] < 0.001
Oakland risk score 22 [20, 26] 24 [21, 26] 0.005 22 [20, 26] 24 [21, 26] 0.022
SIRS 2 [2, 3] 2 [2, 3] 0.078 2 [2, 3] 2 [2, 3] 0.500
APSIII 36 [28, 47] 39 [32, 51] 0.005 39 [30, 50] 39 [32, 51] 0.450
LODS 3 [1, 5] 4 [2, 5] 0.004 3 [2, 6] 4 [2, 5] 0.554
OASIS 28 [23, 33] 28 [24, 33] 0.689 29 [24, 34] 28 [24, 33] 0.184
SAPSII 31 [24, 40] 34 [28, 41] 0.004 33 [27, 42] 34 [28, 41] 0.774
MELD 10 [7, 18] 13 [9, 20] 0.001 12 [8, 19] 13 [9, 20] 0.139
Vasoactive agent 45 (14.9) 45 (21.4) 0.071 36 (17.1) 45 (21.4) 0.322
Invasive line 112 (37.0) 89 (42.4) 0.253 82 (39.0) 89 (42.4) 0.551
RR/CRRT 22 (7.3) 23 (11.0) 0.195 17 (8.1) 23 (11.0) 0.406
Ventilation 146 (48.2) 125 (59.5) 0.015 106 (50.5) 125 (59.5) 0.077
CCI: Charlson comorbidity index; RR/CRRT: Renal Replacement/Continuous Renal Replacement Therapy

Table 3 Prognosis (full and PSM cohort)
Full cohort PSM cohort
Non-Antithrombotic
(n = 303)

Antithrombotics
(n = 210)

P-value Non-Antithrombotic
(n = 210)

Antithrombotics
(n = 210)

P-value

Length of hospital stay 8.11 (8.11) 11.47 (11.35) < 0.001 8.74 (8.80) 11.47 (11.35) 0.006
Rebleeding 26 (8.6) 31 (14.8) 0.042 21 (10.0) 31 (14.8) 0.188
In-hospital mortality 26 (8.6) 13 (6.2) 0.010 24 (11.4) 13 (6.2) 0.003

Fig. 1 Kaplan-Meier survival curve for antithrombotic in full cohort
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had a higher rate of rebleeding (5.5% vs. 17.5%, p = 0.001) 
and also had significantly prolonged hospital stays 
(6.0 ± 5.0 vs. 9.3 ± 8.9, p < 0.001), whereas those using anti-
coagulants only had prolonged hospital stays (6.9 ± 6.7 vs. 
9.4 ± 5.8, p = 0.005).

Discussion
To our knowledge, this study is the first to explore the 
application of antithrombotic drugs in patients with 
LGIB through a large-scale population analysis. The study 
reports an in-hospital mortality rate of 7.6%, a rebleeding 
rate of 11.1% during hospitalization, and a 56.7% propor-
tion of colon diverticular bleeding. These findings are 
similar to those of previous studies [10–12], indicating 
that despite focusing on ICU patients, the population is 
representative and the findings are generalizable.

The study found that antiplatelet drugs were associ-
ated with a significantly lower risk of in-hospital mortal-
ity among ICU patients with LGIB. This suggests that, 
despite the bleeding risks, the benefits of antithrom-
botic therapy, particularly antiplatelets, might outweigh 
the potential harms in certain patient populations. The 
lower in-hospital mortality rate can be attributed to the 
prevention of thrombotic events, which are common in 
critically ill patients. Clinically, this supports the continu-
ation of antiplatelet therapy in ICU settings even when 
LGIB is present, as the overall benefit to survival is sig-
nificant. Various statistical methods and subgroup analy-
ses yielded encouraging results, suggesting that the use of 

antithrombotic drugs for 2.3 days is not only feasible but 
also reduces in-hospital mortality, particularly with anti-
platelet drugs.

One of the notable findings was the increased risk of 
rebleeding associated with antiplatelet use. This high-
lights the need for careful patient monitoring and man-
agement. Clinicians must balance the risks of thrombotic 
events against the risk of rebleeding. The higher rate of 
rebleeding emphasizes the necessity for vigilant monitor-
ing of hemoglobin levels and clinical signs of recurrent 
bleeding. It may be beneficial to develop protocols that 
allow for the safe administration of antithrombotics while 
minimizing the risk of rebleeding, possibly through dose 
adjustments or the use of adjunctive therapies that miti-
gate bleeding risks.

The study also revealed that patients on anticoagulants 
experienced significantly longer hospital stays. This find-
ing has important implications for healthcare resource 
utilization and patient management. The prolonged hos-
pital stays might be due to the need for more intensive 
monitoring and the management of bleeding complica-
tions. This highlights the importance of tailored patient 
care strategies that address both the prevention of 
thrombotic events and the management of bleeding risks. 
Clinicians might need to weigh the benefits of prolonged 
anticoagulant use against the potential for extended hos-
pitalizations and the associated healthcare costs.

In this study, risk factors for in-hospital mortal-
ity included CVD and liver diseases as comorbidities, 

Fig. 2 Kaplan-Meier survival curve for antithrombotic in PSM cohort
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systolic blood pressure as a vital sign, and BUN, which 
has been reported in previous studies as related to prog-
nosis in patients with gastrointestinal bleeding, par-
ticularly in ICU settings [13–15]. Elevated WBC, rarely 
reported in relation to LGIB prognosis, might suggest 
the presence of an infection in ICU patients, impact-
ing their prognosis. This underscores the clinical need 
for vigilance regarding infections in patients with lower 
gastrointestinal bleeding. Independent risk factors for 
rebleeding identified in this study include hemoglobin, 
platelets, and heart rate, which have been previously 
reported as related to adverse or rebleeding events in 
past studies.

Although this study provides significant insights into 
the use of antithrombotic drugs, it has limitations. Being 
retrospective with a degree of missing data might limit 

the generalizability of our findings. It is also impossible 
to completely avoid the impact of potential confounding 
factors on patient prognosis (such as the improvement 
of endoscopic treatment and vascular intervention treat-
ment). Additionally, as the study population consisted of 
ICU patients, this leads to a certain selection bias. Future 
research should consider conducting multicenter, larger-
scale clinical trials to verify and expand our results.

Conclusion
Our analysis using various statistical methods, including 
propensity score matching and multivariate regression, 
confirms that use of antithrombotic drugs in 2.3 days, 
particularly antiplatelets, are associated with a lower risk 
of in-hospital mortality. However, they may increase the 
risk of rebleeding and extend hospital stays in certain 

Table 4 Univariate and multivariate Cox regression results of in-hospital mortality (full cohort)
HR (95%CI, P-value)
(univariable)

HR (95%CI, P-value)
(multivariable)

HR (95%CI, P-value)
(final)

First diagnosis with LGIB 0.42 (0.20–0.86, p = 0.017) 0.90 (0.33–2.46, p = 0.836)
Colonic diverticula 0.98 (0.13–7.19, p = 0.985)
Sepsis 0.42 (0.19–0.90, p = 0.026) 0.91 (0.35–2.38, p = 0.845)
Age 0.99 (0.97–1.01, p = 0.343)
Male (%) 0.82 (0.43–1.54, p = 0.533)
Myocardial infarct 1.20 (0.57–2.56, p = 0.630)
CHF 0.77 (0.40–1.51, p = 0.454)
PVD 1.44 (0.68–3.05, p = 0.342)
CVD 2.96 (1.34–6.55, p = 0.007) 4.98 (1.82–13.59, p = 0.002) 4.00 (1.67–9.57, p = 0.002)
Dementia 2.67 (0.81–8.79, p = 0.105)
CPD 0.67 (0.31–1.47, p = 0.322)
Diabetes 0.61 (0.29–1.30, p = 0.202)
Liver disease 2.93 (1.53–5.62, p = 0.001) 1.92 (0.72–5.13, p = 0.193) 2.25 (0.99–5.07, p = 0.052)
Renal disease 0.98 (0.51–1.91, p = 0.962)
Creatinine 0.98 (0.91–1.05, p = 0.536)
Total bilirubin 1.06 (1.03–1.09, p < 0.001) 1.02 (0.98–1.07, p = 0.259)
Hemoglobin 1.11 (0.94–1.31, p = 0.215)
Platelets 1.00 (0.99-1.00, p = 0.085)
WBC 1.07 (1.03–1.10, p < 0.001) 1.06 (1.02–1.09, p = 0.002) 1.06 (1.02–1.09, p = 0.001)
albumin 0.75 (0.37–1.49, p = 0.404)
BUN 1.01 (1.00-1.02, p = 0.043) 1.01 (1.00-1.03, p = 0.011) 1.02 (1.01–1.03, p = 0.004)
Calcium 1.05 (0.70–1.59, p = 0.802)
ALT 1.00 (1.00–1.00, p = 0.024) 1.00 (1.00–1.00, p = 0.393)
ALP 1.00 (1.00–1.00, p = 0.146)
AST 1.00 (1.00–1.00, p = 0.088)
Heart rate 1.01 (1.00-1.03, p = 0.101)
SBP 0.97 (0.95–0.99, p = 0.002) 0.98 (0.95-1.00, p = 0.077) 0.98 (0.95-1.00, p = 0.048)
Respiratory rate 1.03 (0.99–1.08, p = 0.146)
Temperature 0.74 (0.43–1.26, p = 0.265)
SpO2 0.96 (0.94–0.98, p < 0.001) 0.98 (0.93–1.03, p = 0.382)
Weight 1.00 (0.99–1.02, p = 0.646)
High 1.00 (0.96–1.04, p = 0.997)
GCS 0.91 (0.80–1.04, p = 0.162)
Antiplatelets 0.41 (0.20–0.87, p = 0.020) 0.40 (0.16–1.01, p = 0.053) 0.37 (0.15–0.90, p = 0.029)
Anticoagulants 0.27 (0.04–1.94, p = 0.192)
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Table 5 Univariate and multivariate Logistic regression results of rebleeding (full cohort)
OR (95%CI, P-value)
(univariable)

OR (95%CI, P-value)
(multivariable)

OR (95%CI, P-value)
(final)

First diagnosis with LGIB 0.61 (0.35–1.07, p = 0.085)
Colonic diverticula 0.66 (0.08–5.16, p = 0.691)
Sepsis 0.76 (0.44–1.32, p = 0.336)
Age 1.00 (0.98–1.01, p = 0.589)
Male (%) 1.14 (0.65–1.99, p = 0.650)
Myocardial infarct 1.31 (0.66–2.59, p = 0.439)
CHF 0.84 (0.46–1.53, p = 0.566)
PVD 1.43 (0.68–2.98, p = 0.342)
CVD 1.32 (0.49–3.53, p = 0.587)
Dementia 0.39 (0.05–2.95, p = 0.361)
CPD 1.35 (0.74–2.48, p = 0.334)
Diabetes 0.86 (0.47–1.57, p = 0.633)
Liver disease 2.77 (1.49–5.13, p = 0.001) 2.92 (1.44–5.95, p = 0.003)
Renal disease 1.25 (0.70–2.21, p = 0.450)
Creatinine 1.03 (0.95–1.11, p = 0.494)
Total bilirubin 1.00 (0.93–1.07, p = 0.985)
Hemoglobin 1.56 (1.33–1.83, p < 0.001) 1.68 (1.40-2.00, p < 0.001) 1.64 (1.38–1.96, p < 0.001)
Platelets 0.99 (0.99-1.00, p = 0.006) 0.99 (0.99-1.00, p = 0.012) 0.99 (0.99-1.00, p = 0.001)
WBC 1.00 (0.96–1.04, p = 0.931)
albumin 0.87 (0.46–1.64, p = 0.674)
BUN 1.00 (1.00-1.01, p = 0.260)
Calcium 1.26 (0.88–1.81, p = 0.206)
ALT 1.00 (1.00–1.00, p = 0.073)
ALP 1.00 (0.99-1.00, p = 0.632)
AST 1.00 (1.00–1.00, p = 0.071)
Heart rate 1.02 (1.00-1.03, p = 0.024) 1.02 (1.00-1.03, p = 0.037) 1.02 (1.00-1.03, p = 0.030)
SBP 0.99 (0.97-1.00, p = 0.116)
Respiratory rate 1.01 (0.96–1.05, p = 0.719)
Temperature 1.43 (0.91–2.25, p = 0.123)
SpO2 0.97 (0.94–1.01, p = 0.101)
Weight 1.00 (0.98–1.01, p = 0.659)
High 0.99 (0.95–1.02, p = 0.513)
GCS 0.92 (0.79–1.07, p = 0.304)
Antiplatelets 1.73 (0.99–3.01, p = 0.052)
Anticoagulants 1.46 (0.58–3.64, p = 0.420)

Table 6 Subgroup analysis of different first diagnoses (log-rank test for in-hospital mortality)
Antiplatelets Anticoagulants Antithrombotics(Antiplatelets /

Anticoagulants)
N Y P-value

(log-rank)
N Y P-value

(log-rank)
N Y P-value

(log-rank)
First diagnosis with other
Length of hospital stay 13.2 ± 11.0 14.1 ± 13.8 0.996 13.1 ± 12.2 17.4 ± 12.6 0.031 17.4 ± 12.6 17.4 ± 12.6 0.690
Rebleeding 17(16.8%) 10(11.4%) 0.284 24(14.3%) 3(14.3%) 1.000 15(16.1%) 12(12.5%) 0.476
In-hospital mortality 23(22.5%) 5(5.7%) 0.001

(11.097)
27(16%) 1(4.8%) 0.239

(1.385)
22(23.4%) 6(6.3%) 0.001

(10.933)
First diagnosis with LGIB
Length of hospital stay 6.0 ± 5.0 9.3 ± 8.9 < 0.001 6.9 ± 6.7 9.4 ± 5.8 0.005 9.4 ± 5.8 9.4 ± 5.8 < 0.001
Rebleeding 12(5.5%) 18(17.5%) 0.001 27(8.9%) 3(15.8%) 0.314 11(5.3%) 19(16.7%) 0.001
In-hospital mortality 4(1.8%) 7(6.8%) 0.315

(1.010)
11(3.6%) 0(0%) 0.352

(0.865)
4(1.9%) 7(6.1%) 0.432

(0.617)
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subgroups. This study underscores the importance of 
a nuanced approach to antithrombotic therapy in ICU 
patients with LGIB, advocating for personalized treat-
ment plans, enhanced monitoring, and interdisciplinary 
collaboration to optimize patient outcomes.
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