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Purpose: The objective of our research was to examine the predictive power of the combination of lactate and the quick Sepsis-
Related Organ Failure Assessment (QSOFA) score on clinical outcomes in cirrhotic patients with EGVB.

Patients and Methods: This single-center retrospective study consecutively enrolled 547 eligible cirrhotic patients with EGVB
admitted to the Emergency Department of Beijing You’an Hospital between July 2022 and November 2022. Data collected included
Lactate levels, gSOFA, pre-endoscopic Rockall score (pRS), Glasgow-Blatchford score (GBS), albumin, international normalized ratio
(INR), altered mental status, systolic blood pressure, age older than 65 years score (AIMS65), and age, blood tests, comorbidities
scores (ABC). These variables were used to predict rebleeding, ICU-admission, and 6-week mortality. Receiver operating character-
istic (ROC) curves and logistic regression analysis were used to assess the prognostic value of the scoring systems.

Results: Lactate and qSOFA independently predicted ICU admission and 6-week mortality (P<0.05). qSOFA alone was an
independent predictor of rebleeding, but lactate was not. For rebleeding prediction, the AUC values were: pRS 0.540, GBS 0.582,
AIMS65 0.519, ABC 0.510, and Lac+qSOFA 0.564. For ICU-admission, the AUC values were: pRS 0.723, GBS 0.623, AIMS65
0.787, ABC 0.760, and Lac+qSOFA 0.808. For 6-week mortality, the AUC values were: pRS 0.759, GBS 0.715, AIMS65 0.817, ABC
0.834, and Lac+qSOFA 0.818. The combination of lactate and gSOFA showed better predictive performance for ICU admission and
6-week mortality than for rebleeding.

Conclusion: Although the combination of lactate and gSOFA offers limited utility for predicting rebleeding, it is a robust predictor of
ICU admission and 6-week mortality in cirrhotic patients with EGVB. Its simplicity and rapid availability make it a highly practical
tool for emergency triage in this high-risk population.
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Introduction

Cirrhosis, resulting from chronic liver injury, progresses to hepatic dysfunction and portal hypertension, often culminat-
ing in decompensation. Among its most lethal complications is esophagogastric variceal bleeding (EGVB),' which
accounts for a significant proportion of acute upper gastrointestinal bleeding (AUGIB) cases, with an annual incidence of
10%-15%. EGVB is a critical clinical emergency characterized by massive hemorrhage and rapid hemodynamic
collapse. Although management strategies for acute variceal bleeding (AVB) have evolved, mortality rates remain
stubbornly between 15% and 20%.>* Notably, a UK cohort study found that AVB patients have significantly worse
survival outcomes compared to those with non-variceal UGIB, underscoring their status as a distinct high-risk group.’
Consequently, the ability to rapidly stratify disease severity and predict prognosis is critical for optimizing therapeutic
interventions.
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Validated scoring systems enable early risk stratification to guide the clinical management of UGIB. Currently, key
risk stratification tools used in UGIB research include the Rockall Score (RS).° the Glasgow-Blatchford Score
(GBS),7 the AIMS65 score (comprising albumin, International Normalized Ratio, altered mental status, systolic
blood pressure, and age > 65 years),® and the ABC score (based on age, blood tests, and comorbidities).” The RS
accurately predicts rebleeding and mortality'® ' but is limited by its complex calculation and reliance on endoscopic
findings.'* The pre-endoscopic RS (pRS) avoids this limitation by excluding endoscopic results.” The GBS performs
well in predicting clinical interventions and mortality in UGIB;'®!'> however, its calculation remains complex even
without endoscopic data. The AIMS65 score was initially designed to evaluate mortality, hospital stay, and healthcare
costs in patients with UGIB. Its ease of use makes it suitable for routine clinical practice.® The ABC score, launched
in 2020, is a novel system for assessing 30-day mortality in UGIB patients,” incorporating six variables (age, blood
tests, comorbidities) with a range of 0-18. Multiple studies support its good predictive value for mortality and
rebleeding.'¢2°

Cirrhotic patients with UGIB are susceptible to infection, which elevates the risks of failed bleeding control,
rebleeding, and mortality.>’ The quick Sequential Organ Failure Assessment (qQSOFA) score, introduced in 2016, is
primarily used to assess the risk of rapid clinical deterioration in patients with sepsis and organ failure and is widely
applied in emergency and critical care settings.* Notably, recent guidelines from the European Association for the Study
of the Liver (EASL) stress the value of the gSOFA score in the early identification of patients at high mortality risk.?
The qSOFA includes three indicators: respiratory rate, altered mental status, and systolic blood pressure.”* It can be
calculated on admission without laboratory tests, is easy to memorize and compute, and applies to all emergency
department patients.

Lactate is a glucose metabolite reflecting global tissue perfusion; insufficient perfusion elevates blood lactate levels,
an indirect marker of hypoxia, hypoperfusion, and hemorrhagic shock severity, as well as a prognostic biomarker.>*®
Several studies have confirmed blood lactate levels as an important predictor of mortality in UGIB.'**"® In patients
with severe liver cirrhosis, lactate is often used as an indicator of disease severity and organ failure, as well as an
independent predictor of short-term mortality in patients with UGIB and liver failure.”’ The combination of these two
indicators appears effective for assessing the prognosis of patients with EGVB. Therefore, this study aimed to examine
the predictive value of lactate level combined with the qSOFA score for rebleeding, ICU admission, and short-term
mortality in patients with EGVB.

Materials and Methods

Patients

This single-center retrospective observational study consecutively enrolled 547 eligible cirrhotic patients with EGVB
admitted to the Emergency Department of Beijing You’an Hospital between July 2022 and November 2022. The study
protocol was approved by the Institutional Ethics Committee (Approval No. LL-2023-021-K).

The inclusion criteria were: (1) age > 18 years; (2) diagnosis of cirrhosis and AUGIB;* (3) EGVB verified as the
bleeding source by clinical assessment or gastroscopy. The exclusion criteria were: (1) concurrent AUGIB caused by
other etiologies; (2) cirrhosis complicated by lower gastrointestinal bleeding; (3) underlying hematological disorders; (4)
incomplete clinical or laboratory data at admission, particularly missing blood lactate levels; and (5) treatment dis-

continuation or loss to follow-up.

Data Gathering

Information regarding patient characteristics was documented, including age, sex, bleeding symptoms, vital signs,
comorbidities, results of endoscopic examinations, the need for ICU admission, occurrences of rebleeding, survival
outcomes, and prior medical history. On the first day of hospitalization, blood gas analysis, whole blood leukocyte
counts, and blood biochemistry were assessed. The qSOFA, pRS, GBS, AIMS65, and ABC scores were computed based

on vital signs and laboratory data.
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Outcome Variables
Rebleeding: Recurrent active hemorrhage occurring >72 hours after successful initial hemostasis, excluding persistent
melena from the index event. The diagnosis required new-onset overt bleeding (hematemesis, melena, or hematochezia)
accompanied by at least one of the following criteria: (1) a decrease in systolic blood pressure of >20 mmHg or
an increase in heart rate of >20 beats/min; or (2) a decline in hemoglobin of >30 g/L without prior blood transfusion.
Follow-up: All 547 enrolled patients were followed for 6 weeks. Clinical outcomes, including ICU admission,
rebleeding, and 6-week mortality, were retrospectively extracted from electronic medical records and documented
telephone follow-up records.

Statistical Analysis

Continuous variables that follow a normal distribution are represented as mean =+ standard deviation and analyzed using #-tests.
In contrast, data that do not conform to a normal distribution are reported as median and compared using U-test. Categorical
variables underwent chi-square testing for frequency comparisons. To identify independent predictors of clinical outcomes,
logistic regression analysis is employed. Receiver operating characteristic (ROC) curves are generated to evaluate the
predictive accuracy of the study scores. Survival probabilities over six weeks were visualized using Kaplan-Meier methodol-
ogy. A two-sided significance threshold of p < 0.05 was applied throughout all statistical analyses.

Results

Characteristics of the Study Population

As illustrated in Figure 1, a total of 561 patients diagnosed with AUGIB were identified during the period from July 2022
to November 2022. Of these, 14 patients were excluded (11 due to incomplete data and 3 due to other causes of upper
gastrointestinal bleeding), leaving 547 patients included in the study.

The 547 patients with EGVB were categorized into two groups: those in the ICU (n=103) and those in non-ICU
settings (n=444). Comparative analysis revealed statistically significant differences in all parameters across three main
categories: vital signs (systolic blood pressure [SBP], shock index [SI]); laboratory indices, including white blood cell
count (WBC), neutrophil percentage (NEUT%), hemoglobin (Hb), platelet count (PLT), aspartate aminotransferase
(AST), total bilirubin (TBil), blood urea nitrogen (BUN), creatinine (Cr), estimated glomerular filtration rate (¢GFR),
serum sodium (Na+), prothrombin time (PT), prothrombin activity (PTA), and international normalized ratio (INR); and
prognostic scores (QSOFA, pRS, GBS, AIMS65, ABC) (Table 1). Furthermore, participants were stratified by rebleeding

All AUGIB patients From July 2022 to
November 2022 (n = 561)

: Exclusion
Enroz:qeiis;‘);t)lents incomplete data(n=11)
- = = other upper gastrointestinal bleeding(n=3)
nrolled patients
(n=547)
Non-Rebleeding Rebleeding Non-ICU ICU Survival Non-Survival
(n=444) (n=103) (n=444) (n=103) (n=464) (n=83)

Figure | Flowchart of the study population.
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Table | Characteristics of the Study Population

Characteristics Non-Rebleeding (n=444) | Rebleeding (n=103) | P Non-ICU (n=444) | ICU (n=103) P Survival (n=464) Non-Survival (n=83) | P
Male, % M 313 (70.5) 65 (63.1) 0.144 | 303 (68.2) 75 (72.8) 0.366 | 310 (66.8) 68 (81.9) 0.006
F 131 (29.5) 38 (36.9) 141 (31.8) 28 (27.2) 154 (33.2) 15 (18.1)

Age, years 59 (51, 67) 58 (53, 64) 0.958 | 58 (51, 66) 62 (52, 67) 0.117 | 58 (51, 66) 61 (54, 69) 0.031
Systolic Blood 118 (104, 131) 110 (100, 122) 0.001 | 119 (105, 131) 108 (95, 121) 0 117 (105, 131) 109 (95, 123) 0.001
Pressure, mmHg

Heart rate, beats/min | 88 (78, 103) 93 (80, 110) 0.032 | 89 (79, 104) 90 (78, 106) 0.626 | 89 (79, 104) 89 (78, 106) 0.756
WBC (1079/L) 5.95 (3.87, 8.95) 6.04 (4.35, 8.84) 0.901 | 5.58 (3.71, 7.97) 9.26 (5.13, 14.43) 0 5.63 (3.74, 7.99) 10.35 (5.78, 15.22) 0
NEUT% (%) 79.0 (72.3, 84.6) 79.7 (73.8, 84.4) 0.435 | 785 (71.8, 84.0) 81.7 (76.3, 86.6) 0 787 (719, 84.2) 82.0 (74.9, 86.7) 0.002
Hb (g/L) 77 (61, 93) 67 (53, 82) 0 76 (60, 93) 71 (52, 83) 0.009 | 76 (60, 94) 67 (52, 82) 0.001
PLT (1079/L) 84 (58, 121) 95 (62, 132) 0.129 | 83 (58, 121) 94 (68, 133) 0.032 | 82 (58, 116) 109 (77, 150) 0
ALT (U/L) 27 (19, 38) 24 (16, 40) 0.215 | 26 (18, 36) 29 (17, 57) 0.063 | 26 (18, 35) 37 (18, 89) 0
AST (U/L) 35 (24, 61) 31 (22, 64) 0.19 | 32 (22, 55) 57 (28, 157) 0 31 (22, 52) 94 (35, 219) 0
TBil (umol/L) 23.7 (15.6, 45.8) 274 (182, 46.9) 0.463 | 23.7 (15.3, 41.6) 343 (182,77.2) 0.003 | 23.2 (15.3, 40.8) 38.8 (20.9, 148.5) 0
Alb (g/L) 29.4+6.4 29.3+6.3 0.467 | 30.5+5.8 25.0+6.8 0.188 | 30.4+5.9 24.246.2 0.783
BUN (mmol/L) 9.42 (6.58, 13.54) 10.07 (7.43, 14.35) 0.17 | 9.32 (6.58, 12.62) 11.87 (7.43, 17.70) | 0.001 | 9.07 (6.39, 12.36) 13.92 (9.44, 21.96) 0

Cr (umol/L) 64 (52, 83) 63 (49, 90) 0.896 | 61 (51,77) 79 (60, 136) 0 61 (50, 76) 104 (67, 153) 0
eGFR (mL/min) 99.2 (81.3, I'11.1) 99.5 (68.6, 111.4) 0.598 | 102.0 (86.2, 112.5) 79.1 (44.0, 99.5) 0 101.9 (86.2, 112.9) | 64.2 (39.5, 94.2) 0

K+ (mmol/L) 4.09 (3.72, 4.55) 4.20 (3.76, 4.67) 0.385 | 4.09 (3.73, 4.52) 4.22 (3.58, 4.85) 0.171 | 4.09 (3.72, 4.53) 4.30 (3.67, 4.98) 0.069
Na+ (mmol/L) 138.8 (135.7, 141.2) 137.4 (135.1, 140.9) 0.21 139.0 (136.3, 141.3) | 136.6 (133.0, 1404) | O 138.8 (136.2, 141.3) | 136.1 (129.9, 140.4) 0

PT 153 (13.7, 17.9) 15.7 (13.6, 22.1) 0.204 | 15.0 (13.6, 17.2) 18.3 (15.3, 24.7) 0 15.1 (13.6, 17.5) 18.3 (14.6, 25.8) 0
PTA (%) 64 (52, 74) 62 (41, 76) 0.173 | 66 (55, 76) 50 (35, 64) 0 65 (54, 75) 51 (34, 68) 0
INR 1.35 (1.22, 1.61) 1.40 (1.21, 1.96) 0.183 | 1.33 (1.21, 1.54) 1.62 (1.32, 2.130) 0 1.34 (1.21, 1.56) 1.63 (1.26, 2.21) 0
Lac (mmol/L) 1.78 (1.24, 2.87) 2.23 (1.54, 3.78) 0.004 | 1.73 (1.22, 2.58) 3.78 (1.79, 7.74) 0 1.76 (1.24, 2.64) 4.09 (1.79, 8.37) 0
qSOFA 1, 1) (1,2 0.007 | 1 (0, 1) 2(1,3) 0 1.00 (0, 1) 2(1,3) 0
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sl 0.8 (0.7, 0.9) 0.8 (0.7, 1.0) 0 0.8 (0.7, 0.9) 09 (0.7, I.1) 0 0.8 (0.7, 0.9) 0.900 (0.7, 1.1) 0.011
pRS 2(1, 4) 3(1,4) 0204 | 2 (1, 3) 4(2,5) 0 2(1,3) 4(3,5) 0
GBS 12 (10, 14) 13 (10, 15) 0.009 | 12 (9, 14) 13311, 16) 0 12 (9, 14) 14 (12, 17) 0
AIMS65 1(1,2) 2(0,3) 0541 | 1(0,2) 3(23) 0 1(0,2) 3(23) 0
ABC 8 (6, 10) 8 (6, 10) 0.741 | 8 (6, 10) 1@, 12) 0 8 (6, 9) (10, 12) 0

Abbreviations: ICU, Intensive care unit; WBC, White blood cell; NEUT%, Neutrophil Percentage; Hb, Hemoglobin; PLT, Platelet Count; ALT, Alanine Aminotransferase; AST, Aspartate Aminotransferase; Alb, Albumin; TBil, Total
Bilirubin; BUN, Blood Urea Nitrogen; Cr, Serum Creatinine; eEGFR, Estimated Glomerular Filtration Rate; K, Serum Potassium; Na, Serum Sodium; PT, Prothrombin Time; PTA, Prothrombin Activity; INR, International Normalized
Ratio; Lac, lactate; gSOFA, Quick Sequential Organ Failure Assessment; Sl, Shock Index; pRS, Pre-endoscopic Rockall Score; GBS, Glasgow Blatchford Score; AIMS65, Albumin, INR, Altered mental status, Systolic blood pressure, Age 65

years; ABC, Age, Blood tests, and Comorbidities.
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status into rebleeding (n=103) and no-rebleeding (n=444) groups. Significant differences were observed between the two
groups in heart rate (HR), SBP, Hb, lactate, pRS, AIMS65, and ABC score (Table 1). After a 6-week follow-up,
statistically significant differences were observed between the survivor (n=464) and non-survivor groups (n=83) in male,
age, SBP, WBC, NEUT%, Hb, PLT, alanine aminotransferase (ALT), AST, TBil, BUN, Cr, eGFR, Na+, PT, PTA, INR,
Lac, qSOFA, SI, pRS, GBS, AIMS65, and ABC score (Table 1).

Logistic Regression Analysis of Clinical Outcomes in Patients with EGVB

Binary logistic regression was employed to identify independent predictors within our study cohort. For ICU admission,
lactate (OR=1.180, 95% CI: 1.072-1.299, P=0.001), qSOFA (OR=1.788, 95% CI: 1.227-2.603, P=0.002), GBS
(OR=0.911, 95% CI: 0.834-0.996, P=0.040), AIMS65 (OR=1.518, 95% CI: 1.125-2.048, P=0.006), and ABC score
(OR=1.160, 95% CI: 1.001-1.345, P=0.048) were independent predictors (Table 2). Regarding the incidence of
rebleeding, qSOFA (OR=1.400, 95% CI: 1.010-1.942, P=0.044) and GBS (OR=1.085, 95% CI: 1.003-1.174,
P=0.042) emerged as significant predictors, whereas lactate did not reach statistical significance (OR=0.987, 95% CI:
0.904-1.078, P=0.773) (Table 2). Finally, for 6-week mortality, lactate (OR=1.154, 95% CI: 1.044-1.276, P=0.005),

Table 2 Binary Logistic Regression Analysis of Clinical Outcomes in Patients with

EGVB

Variables | p S.E Wald | P OR (95% CI)

Rebleeding Lac -0.013 | 0.045 | 0.083 | 0.773 0.987 (0.904-1.078)
qSOFA 0.337 | 0.167 | 4070 | 0.044 1.400 (1.010-1.942)
pRS 0.050 | 0.082 | 0.374 | 0.541 1.051 (0.895-1.234)
GBS 0.082 | 0.040 | 4.118 | 0.042 1.085 (1.003—1.174)
AIMS65 -0.110 | 0.134 | 0.678 | 0.410 0.896 (0.689—1.164)
ABC -0.067 | 0.070 | 0.926 | 0.336 0.935 (0.815-1.072)
Constant | —2.208 | 0.553 | 15.944 | < 0.001

ICU-admission Lac 0.165 | 0.049 | 11.443 | 0.001 1.180 (1.072-1.299)
qSOFA 0.581 0.192 | 9.173 | 0.002 1.788 (1.227-2.603)
pRS 0.113 | 0.093 | 1.476 | 0.224 1.120 (0.933-1.345)
GBS —0.093 | 0.045 | 4216 | 0.040 0.911 (0.834-0.996)
AIMS65 0417 | 0.153 | 7.438 | 0.006 1.518 (1.125-2.048)
ABC 0.149 | 0.075 | 3.906 | 0.048 1.160 (1.001-1.345)
Constant | —4.161 | 0.646 | 41.514 | < 0.001

6-week mortality | Lac 0.143 | 0.051 | 7.836 | 0.005 1.154 (1.044—1.276)
qSOFA 0.543 | 0.214 | 6.431 0.011 1.722 (1.131-2.620)
pRS 0.006 | 0.108 | 0.003 | 0.954 1.006 (0.814-1.244)
GBS 0.039 | 0.054 | 0.524 | 0.469 1.040 (0.936-1.155)
AIMS65 0212 | 0.170 | 1.567 | 0.211 1.236 (0.887-1.724)
ABC 0.349 | 0.086 | 16.569 | <0.001 | 1.418 (1.199-1.678)
Constant | —7.273 | 0.871 | 69.797 | < 0.001

Abbreviations: OR, odds ratio; Cl, confidence interval; SE, standard error.
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Figure 2 The ROC curves for various scoring systems used to predict outcomes in cirrhosis patients with EGVB. (A) The ROC curves for different scoring systems
predicting rebleeding; (B) The ROC curves for different scoring systems predicting ICU admission; (C) The ROC curves for different scoring systems predicting 6-week
mortality.

gSOFA (OR=1.722, 95% CI: 1.131-2.620, P=0.011), and ABC score (OR=1.418, 95% CI: 1.199-1.678, P<0.001) were
identified as independent risk factors (Table 2).

Prediction of Prognostic Outcomes for EGVB Patients

For predicting rebleeding, the AUC values for pRS, GBS, AIMS65, ABC, and Lac+qSOFA were 0.540, 0.582, 0.519,
0.510 and 0.564, respectively. Pairwise comparisons revealed no statistically significant differences between the Lac
+qSOFA score and any of the other four scoring systems (Figure 2 and Table 3). Furthermore, the AUC values of pRS,
GBS, AIMS65, ABC, and Lact+qSOFA scores for ICU admission were 0.723, 0.623, 0.787, 0.760 and 0.808, respec-
tively. The Lac+qSOFA score demonstrated the highest discriminatory ability; however, pairwise comparisons revealed
that this superiority was statistically significant only when compared to pRS and GBS (both P < 0.05). No significant
differences were observed between Lac+qSOFA and the other high-performing scores (AIMS65 and ABC). At the
optimal cut-off value of >0.211, the Lac+qSOFA score yielded a sensitivity of 66.99%, specificity of 82.88%, positive
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Table 3 The ROC Curve in Predicting Rebleeding, ICU-Admission, and 6-Week Mortality in Patients with EGVB

Variables AUC (95% CI) SE P Cut Off | Sensitivity | Specificity | Youden Index | PPV | NPV
Rebleeding Lac 0.590 (0.547-0.632)* | 0.031 | 0.003 1.99 61.17 56.53 0.177 24.6 86.3
qSOFA 0.580 (0.538-0.622)* 0.030 | 0.008 | 39.81 7523 0.150 272 843
pRS 0.540 (0.479-0.582) 0.032 | 0213 3 37.86 71.62 0.095 23.6 832
GBS 0.582 (0.540-0.624) 0.032 | 0.009 14 29.13 83.56 0.127 29.1 83.6
AIMS65 0.519 (0.476-0.561) 0.033 | 0.567 2 29.13 7793 0.070 234 82.6
ABC 0.510 (0.468-0.553) 0.032 | 0.748 9 37.86 68.69 0.066 21.9 827
Lac+qSOFA | 0.564 (0.522-0.606) 0.033 | 0.048 0.186 41.75 74.55 0.163 27.6 847
ICU-admission Lac 0.761 (0.723-0.796) 0.028 | <0.001 | 271 65.05 79.28 0.443 42.1 90.7
qSOFA 0.771 (0.733-0.806) 0.026 | <0.00! | 65.05 81.08 0.461 444 90.9
pRS 0.723 (0.684~0.761) 0.028 | <0.001 | 4 45.63 88.06 0.337 47.0 875
GBS 0.623 (0.581-0.664)* | 0.031 | < 0.001 16 22.33 95.72 0.180 54.8 842
AIMS65 0.787 (0.750-0.820) 0.025 | <0.001 | 2 61.17 85.36 0.466 49.2 90.5
ABC 0.760 (0.722-0.795) 0.028 | <0.001 | 9 65.05 75.00 0.401 37.6 90.2
Lac+qSOFA | 0.808 (0.772-0.840)* 0.026 [ <0.001 | 0211 66.99 82.88 0.499 47.6 91.5
6-week mortality | Lac 0.743 (0.704-0.799)* | 0.034 | <000l | 3.13 62.65 8233 0.450 388 92.5
qSOFA 0.800 (0.764-0.832)* 0.026 | <0.001 | 69.88 79.96 0.499 384 937
pRS 0.759 (0.721-0.794) 0.029 | <o0.001 | 3 66.27 76.29 0.426 333 927
GBS 0.715 (0.6575-0.752) 0.031 | <0.00I 14 44.58 85.78 0.304 359 89.6
AIMS65 0.817 (0.782-0.848) 0.024 | <0.00l | 2 67.47 84.48 0.520 437 93.6
ABC 0.834 (0.800-0.864) 0.023 [ <0.0I | 9 78.31 75.65 0.539 36.5 95.1
Lac+qSOFA | 0.818 (0.783-0.849)* 0.028 | <0.001 | 0.210 65.06 87.07 0.522 474 93.3

Notes: XCompared with AIMS65 or ABC, all P < 0.05; ¥Compared with AIMS65 or ABC, all P < 0.05; &Compared with Lac+qSOFA, all P < 0.05;
*Compared with pRS or GBS, all P < 0.05; %Compared with AIMS65 or ABC, all P < 0.05; sCompared with GBS, P < 0.05; #Compared with GBS, P < 0.05.
Abbreviations: AUC, areas under the receiver operating curve; Cl, Confidence Interval; SE, Standard Error.

predictive value (PPV) of 47.6%, and negative predictive value (NPV) of 91.5% (Figure 2 and Table 3). Regarding
6-week mortality, the AUC values of the pRS, GBS, AIMS65, ABC, and Lac+qSOFA scores were 0.759, 0.715, 0.817,
0.834 and 0.818, respectively. Notably, the Lac+qSOFA score demonstrated outstanding predictive accuracy, performing
comparably to the numerically highest score, ABC (0.834), as well as AIMS65 (0.817). In contrast, traditional scores
such as pRS and GBS exhibited significantly lower discrimination. Crucially, pairwise comparisons confirmed that Lac
+qSOFA was statistically superior to GBS (P < 0.05) while showing no significant difference from the top-performing
ABC and AIMS65 scores. The cut-off values for Lac+qSOFA was >0.210 (sensitivity 65.06%, specificity 87.07%, PPV
47.4%, and NPV 93.3%) (Figure 2 and Table 3).

Patients’ 6-Week Survival

To demonstrate the capacity of the Lact+qSOFA score for risk stratification in EGVB patients, a comparison of survival
using Kaplan—Meier curves was performed. EGVB patients with LactqSOFA score above the cutoff (0.21) had
significantly lower survival compared to those with scores below this cutoff (P < 0.001) (Figure 3).
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Figure 3 Kaplan-Meier curves for Lac+qSOFA in cirrhosis patients with EGVB at the 6-Week follow-up.

Discussion

EGVB represents a critical decompensation event in cirrhotic patients, accounting for 25-35% of cirrhosis-related
mortality.**'** Although standardized hemostatic protocols and endoscopic advances have reduced 30-day mortality
rates from 30% to 14-20% over the past decade, therapeutic failure persists in 10-15% of cases, with associated
mortality exceeding 80%.> >3 Alarmingly, more than 60% of survivors experience rebleeding within 12-24 months due
to inadequate secondary prophylaxis. The 6-week mortality rate remains approximately 20%, predominantly due to
hepatorenal syndrome and sepsis.*® Current consensus guidelines emphasize 6-week rebleeding and mortality rates as
pivotal endpoints for assessing AUGIB outcomes.”>® Endoscopy and related interventions are crucial for patients with
UGIB. However, timely endoscopic access is often delayed globally. In the United Kingdom, only 52% of hospitals
provide endoscopy services outside regular hours, and only 50% of patients can access endoscopy within 24 hours.*’
Patients with liver cirrhosis often have multiple complications and poor overall health, sometimes rendering them unable
to tolerate endoscopy. Additionally, in most healthcare facilities, critical decisions regarding patient management are
made in the emergency department.’® Therefore, non-endoscopic scoring systems are clinically valuable, especially in
emergency settings.

Rebleeding is an important prognostic outcome in patients with cirrhosis. In a study of 154 ICU patients, lactate
clearance was found to be useful for detecting active bleeding.*® A study of 442 cirrhotic patients with UGIB found that
qSOFA had value in predicting rebleeding.?! In our study, gSOFA and GBS were independent predictors of 6-week
rebleeding in EGVB patients, but lactate was not. The AUC of LactqSOFA was 0.564, which was higher than that of
pRS (0.540), AIMS65 (0.519), and ABC (0.510), but slightly lower than that of GBS (0.582). Only the AUC difference
between Lact+qSOFA and GBS was statistically significant (P < 0.05). Therefore, both Lac+qSOFA and GBS have
limited predictive value for 6-week rebleeding, with GBS showing slightly superior performance. Multiple recent studies
have also suggested that pRS, GBS, and AIMS65 scores are unable to effectively predict 30-day rebleeding risk in
AUGIB patients,'%*¢4%4! which aligns with our findings. However, Motola-Kuba et al** found that GBS could
effectively predict AVB rebleeding risk, with an AUC of 0.756, significantly higher than RS (0.691) and AIMS65
(0.664). Ky et al'® demonstrated that the ABC score exhibited good predictive value for early rebleeding in patients with
EGVB, with an AUC of 0.744. This limited predictive value may be attributed to several factors. First, rebleeding after
EGVB is primarily determined by variceal-specific features (eg, variceal size, red wale marks) and portal pressure, which
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are not reflected in either lactate or gSOFA. Second, lactate primarily indicates tissue hypoperfusion and shock severity,
which correlate more closely with mortality than with rebleeding risk. Third, impaired hepatic lactate clearance in
cirrhotic patients may lead to elevated baseline levels, reducing its discriminatory value for rebleeding. In conclusion,
Lact+qSOFA did not fully capture variceal-specific risk factors, which explains its limited predictive value for rebleeding
in patients with EGVB.>*

For predicting ICU admission, Shrestha et al*® found that patients with elevated lactate levels were more likely to
require ICU admission than those with normal lactate levels. Consequently, lactate measurement may serve as a valuable
supplementary tool in the triage process for patients with AUGIB. Kim et al'* demonstrated that lactate levels remain an
important predictor of ICU admission in cirrhotic patients with AUGIB. Similarly, studies have shown that the gSOFA
score is an effective tool for predicting the need for intensive care and mortality risk in various medical conditions,
including sepsis and pneumonia.***** In our study, lactate, qSOFA, GBS, AIMS65, and ABC all independently predicted
ICU admission. However, the AUC of Lac+qSOFA for predicting ICU admission was significantly higher than that of the
other four scoring systems (P < 0.05), suggesting that Lac+qSOFA has superior predictive ability for ICU admission.
Taslidere et al*® found that gSOFA outperformed GBS (0.856), RS (0.828), and pRS (0.796) for predicting the need for
intensive care, achieving an AUC of 0.92. Lai et al*' found that gSOFA was comparable to AIMS65 for predicting ICU
admission and better than GBS, but no combined score was evaluated in that study. The superior predictive ability of Lac
+qSOFA for ICU admission may be attributed to its comprehensive capture of hemodynamic and metabolic dysfunction.
Rapid hemodynamic evaluation is crucial in UGIB management, particularly in massive bleeding scenarios. When
approximately 30% of intravascular volume is lost, patients develop hypovolemic shock, a critical prognostic indicator
associated with multi-organ failure and increased mortality.*® The gSOFA score incorporates three key parameters used
in staging hypovolemic shock: respiratory rate (reflecting compensatory mechanisms), blood pressure (indicating
circulatory compromise), and mental status (signifying cerebral perfusion).*> Lactate complements these clinical vari-
ables by providing an objective biochemical marker of tissue hypoxia and hypoperfusion that precedes overt hemody-
namic collapse. This explains why Lac+qSOFA demonstrated superior predictive ability for ICU admission compared to
some individual scoring systems. Lact+qSOFA offers clear advantages in emergency triage: rapid, straightforward
assessment without endoscopy or complex laboratory tests, facilitating early risk stratification. This is especially valuable
in resource-limited settings with scarce ICU beds.

For predicting 6-week mortality, research has indicated a correlation between elevated lactate levels and increased
mortality in patients with AUGIB.?”***7 Gulen et al*® confirmed that lactate is helpful in predicting mortality in patients
with UGIB. Bagin et al*® demonstrated that gSOFA was strongly associated with mortality in patients with UGIB. Our
study showed that lactate, gSOFA, and ABC score were independent predictors of 6-week mortality. The AUC of Lac
+qSOFA was 0.818, higher than that of pRS (0.759), GBS (0.715), and AIMS65 (0.817), but slightly lower than ABC
score (0.834). The difference between Lac+qSOFA and ABC score was not statistically significant (P > 0.05). The AUC
values of these five scores were between 0.7-0.9, which indicated that the five scoring systems had a certain degree of
accuracy in the prediction of death within 6 weeks. Laursen et al’ found that compared to previous scoring systems, ABC
score demonstrated good performance in predicting mortality from UGIB. In our study, although Lac+qSOFA showed
a slightly lower AUC than the ABC score, the difference was not statistically significant. Given that the ABC score
requires comorbidity data that may not be immediately available in emergency settings, LactqSOFA can serve as
a practical alternative for mortality prediction in patients with UGIB.

Limitations

First, the single-center retrospective design limits the generalizability of our findings. Second, variceal-specific risk
factors (eg, variceal size, red wale marks) were not collected, which may have affected rebleeding prediction accuracy.
Third, dynamic lactate changes were not assessed; assessment of these changes may have improved prognostic accuracy.
Finally, the 6-week follow-up period did not capture long-term outcomes such as 1-year rebleeding or mortality.
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Conclusion

Our study shows that while the combination of lactate and qSOFA has limited value in predicting rebleeding in cirrhotic
patients with EGVB, it performs significantly better for estimating 6-week mortality and ICU admission. The key
advantage of this combined metric lies in its practicality: it relies exclusively on rapidly available bedside data, without
the need for endoscopy, which makes it an ideal tool for early risk stratification in emergency settings. Given its
simplicity and reliable prognostic performance, we support broader use of this score in routine clinical practice and
encourage future multicenter prospective studies to validate the optimal lactate cutoff value and explore the role of serial
lactate measurements in clinical decision-making.
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