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Abstract

Background and objectives: Upper gastrointestinal bleeding (UGIB) is a common cause of emergency
department admissions with significant mortality risk. Risk stratification remains challenging in
clinical practice. This study aimed to evaluate the associations of inflammatory biomarkers including
Neutrophil-to-Lymphocyte Ratio (NLR), Platelet-to-Lymphocyte Ratio (PLR), Monocyte-to-
Lymphocyte Ratio (MLR), Systemic Immune Inflammation Index (SII), and Systemic Inflammation
Response Index (SIRI) with intensive care admission rates and 30-day mortality in patients with
UGIB. Materials and Methods: A retrospective cohort study was conducted, including 307 patients
with UGIB treated. Inflammatory biomarkers were calculated from admission hemogram results. The
associations of these biomarkers with intensive care admission and 30-day mortality (survivors vs.
non-survivors) were analyzed. ROC analysis was performed to evaluate the predictive value of
inflammatory parameters for mortality. Results: The 30-day mortality rate was 14.3%. Significant
differences were observed between survivors and non-survivors in terms of SII (median 1268vs. 2544,
p=0.030) and SIRI values (median 3.96vs. 9.23, p=0.003). Furthermore, SIRI values exhibited
substantial variances among the various Forrest bleeding classification groups (p=0.037). ROC
analysis revealed that SII (AUC 61.1%, cut-off 1056.8) and SIRI (AUC 67.5%, cut-off 3.19) had limited
predictive value for mortality. After adjusting for age, comorbidities, and bleeding etiology in
multivariable analysis, SIRI remained independently associated with mortality. Conclusions: SII and
SIRI demonstrate statistically significant associations with mortality in UGIB patients, though with
limited discriminative ability. These biomarkers, which are easily calculable from routine blood tests,
may serve as supplementary tools in the risk assessment of UGIB patients. Further prospective
studies with larger cohorts are required to confirm these findings and investigate their potential
clinical applications.

Keywords: upper gastrointestinal bleeding; inflammatory biomarkers; systemic inflammation
response index; systemic immune inflammation index

1. Introduction

Upper gastrointestinal bleeding (UGIB) is a frequent reason for emergency admissions and
remains a condition linked to notable rates of illness, death, and extensive use of medical resources
[1]. The incidence of UGIB is estimated at 80-150 per 100,000 people annually, with mortality rates
ranging from 2% to 15% [2,3]. Despite advances in endoscopic techniques and supportive care,
mortality rates have remained relatively stable over the past two decades, highlighting the need for
improved risk stratification tools [4]. UGIB is classified as variceal bleeding and non-variceal bleeding
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according to the etiology [5]. Variceal bleeding results from the rupture of varices in the esophagus
or stomach, commonly associated with portal hypertension due to cirrhosis. It accounts for
approximately 70% of UGIB episodes in patients with cirrhosis and carries a higher mortality risk
than non-variceal causes[6].

Although peptic ulcer is the most common cause of non-variceal upper gastrointestinal bleeding,
it arises from a disruption in the balance between gastric acid secretion, mucosal defense
mechanisms, and pepsin activity [7]. Early risk stratification in the management of UGIB is important
to identify patients who will benefit from close follow-up and treatment, and those who may have a
high risk of complications. Risk stratification helps clinicians to determine the need for intensive care
unit admission, length of hospital stay, and duration of follow-up [8,9]. Identifying accessible and
reliable predictors of adverse outcomes remains an important goal in UGIB management. Complete
blood count (CBC) parameters are used worldwide, are inexpensive and are routinely investigated
in UGIB patients. Multiple biomarkers derived from CBC have been studied as indicators of systemic
inflammation in various diseases [10]. Platelet-to-Lymphocyte Ratio (PLR), Neutrophil-to-
Lymphocyte Ratio (NLR), and Monocyte-to-Lymphocyte Ratio (MLR) have shown prognostic value
in inflammatory situations, including cancer, renal failure, and acute inflammatory conditions [11-
13]. These ratios illustrate the balance of adaptive immune responses and innate that can be disrupted
during acute bleeding episodes [10]. More complex inflammatory indices have been developed to
demonstrate the prognostic significance of CBC-derived biomarkers. One of these, the Systemic
Immune Inflammation Index (SII), is calculated as the product of neutrophil and platelet counts
divided by the lymphocyte count. SII has demonstrated prognostic value in various malignancies
and cardiovascular diseases [14,15]. Similarly, the Systemic Inflammation Response Index (SIRI),
calculated as (neutrophil x monocyte)/lymphocyte, represents another composite marker
incorporating monocytes, which play a crucial role in tissue repair and inflammation resolution.SIRI
has been associated with outcomes in certain cancers and inflammatory conditions, including an
elevated risk of pneumonia following subarachnoid hemorrhage [16,17]. Compared to NLR or PLR,
the systemic immune-inflammation index (SII) and the systemic inflammation response index (SIRI),
which are relatively newer biomarkers, have a greater potential to effectively assess systemic
inflammation [18]. Despite the potential relevance of systemic inflammation in UGIB outcomes, the
prognostic value of these inflammatory biomarkers in UGIB has been insufficiently explored.A recent
study by Bozan and colleagues evaluated SII and CRP/albumin ratio in patients with gastrointestinal
bleeding but found limited predictive ability for the Forrest classification [19]. However, in this study,
they did not evaluate the relationship that may exist between the available indices and critical clinical
outcomes such as mortality. The inflammatory cascade triggered by acute bleeding, tissue injury, and
ischemiareperfusion plays a significant role in determining clinical outcomes in UGIB. Therefore,
accessible biomarkers reflecting systemic inflammation might provide valuable information for risk
assessment. Given that inflammatory biomarkers are derived from routinely collected CBC and
reflect pathophysiological processes relevant to UGIB, they merit further investigation as potential
prognostic tools.

This study aims to assess the importance of NLR, PLR, MLR, especially SII and SIRI in predicting
ICU admission rates and mortality in UGIB patients. By identifying simple, accessible biomarkers
that can help determine risk in UGIB, we hope to contribute to improving patient triage, resource
allocation and ultimately clinical outcomes in UGIB. This study represents an important step towards
understanding whether inflammatory indices can provide valuable prognostic information in this
vulnerable patient population.

2. Materials and Methods

This retrospective cohort study was conducted at xxx University Hospital, a tertiary care
institution in Turkey. The study population consisted of adult patients (18 years and older) diagnosed
and treated for UGIB between May 2016 and December 2021. This study was approved by the
Interventional Clinical Research Ethics Committee of xxx University (approval no: 76244175-050.04-
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393103, date: November 29, 2024). The study was conducted in accordance with the principles of the
Declaration of Helsinki. Written informed consent could not be obtained because the study was
planned retrospectively. Patients were identified through the hospital’s electronic medical record
system using International Classification of Diseases (ICD) codes related to UGIB. Inclusion criteria
were: (1) age 218 years, (2) presentation with symptoms suggestive of UGIB (hematemesis, melena,
or hematochezia with hemodynamic instability), (3) endoscopic confirmation of upper
gastrointestinal bleeding source, and (4) availability of complete blood count results at admission.
Exclusion criteria were: (1) lower gastrointestinal bleeding, (2) patients with active hematological
malignancies or receiving chemotherapy, (3) patients with known active infection at admission, (4)
patients who received blood transfusions prior to initial blood sampling, and (5) incomplete clinical
or laboratory data.Demographic data, comorbidities, laboratory parameters, endoscopic findings,
treatments, and clinical outcomes were extracted from electronic medical records. For patients with
liver cirrhosis, liver function parameters including serum bilirubin, albumin, and international
normalized ratio (INR) were recorded.

2.1. Clinical Management Protocol

All patients were initially managed according to the institution’s protocol for UGIB. This
included hemodynamic assessment and resuscitation, blood typing and cross-matching, and
administration of intravenous proton pump inhibitors for suspected non-variceal bleeding or
vasoactive drugs (terlipressin or octreotide) for suspected variceal bleeding. All patients underwent
endoscopic evaluation within 24 hours of hospital admission. For patients with hemodynamic
instability (systolic blood pressure <90 mmHg despite fluid resuscitation or heart rate >100
beats/minute) or massive hematemesis, urgent endoscopy was performed within 12 hours. All
endoscopic procedures were performed by experienced gastroenterologists. Patients were admitted
to the ICU based on the following criteria: (1) hemodynamic instability requiring vasopressor
support, (2) respiratory failure requiring mechanical ventilation or (3) severe ongoing bleeding
requiring close monitoring. The decision for ICU admission was made by the attending physician
based on clinical judgment and institutional protocols.

2.2. Endoscopic Classification and Treatment

Non-variceal bleeding sources, particularly peptic ulcers, were classified according to the Forrest
classification: Forrest Ia (spurting bleeding), Ib (oozing bleeding), Ila (non-bleeding visible vessel),
IIb (adherent clot), Ilc (flat pigmented spot), and III (clean ulcer base). Variceal bleeding was classified
according to the location (esophageal, gastroesophageal, or isolated gastric varices [IGV]).Endoscopic
treatment was provided according to the bleeding source. For variceal bleeding, band ligation was
the primary treatment for esophageal varices, while sclerotherapy (using cyanoacrylate) was used
for gastric varices. For non-variceal bleeding, various endoscopic techniques were employed,
including injection therapy (epinephrine), thermal coagulation, hemoclips, or combination therapy
based on the endoscopist’s judgment and the nature of the lesion. Treatment failure was defined as
persistent bleeding despite initial endoscopic therapy or recurrent bleeding within 30 days.
Management of treatment failure included repeat endoscopic therapy, angiographic embolization, or
surgery depending on clinical circumstances and institutional resources.

2.3. Laboratory Measurements and Inflammatory Biomarkers

Peripheral venous blood samples were obtained from all patients at the time of their admission
to the emergency department, prior to the initiation of any medical intervention or blood transfusion.
CBC analyses were conducted using an automated hematology analyzer (Beckman Coulter LH 780,
USA). Based on the CBC parameters, the following inflammation-based hematologic indices were
calculated for each patient:

NLR: Absolute neutrophil count/absolute lymphocyte count
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PLR: Absolute platelet count/absolute lymphocyte count

MLR: Absolute monocyte count/absolute lymphocyte count
SII: (Neutrophil count x Platelet count) / Lymphocyte count
SIRI: (Neutrophil count x Monocyte count) / Lymphocyte count

2.4. Outcome Measures

The primary outcome measure was 30-day all-cause mortality. Secondary outcomes included
need for ICU admission, hospital length of stay, ICU length of stay, need for blood transfusion, and
endoscopic treatment failure. Mortality data were obtained from hospital records and the national
death registry.

2.5. Statistical Analysis

Categorical variables are presented as frequencies and percentages. The normality of
distribution for continuous variables was assessed using the Shapiro-Wilk test. Normally distributed
continuous variables are presented as mean + standard deviation, while non-normally distributed
variables are presented as median with interquartile range or minimum maximum range.
Comparisons between survivors and non-survivors for categorical variables were performed using
the Chi-square test or Fisher’s exact test as appropriate. For continuous variables, the Student’s t-test
was used for normally distributed data and the Mann-Whitney U test for non-normally distributed
data. The Kruskal-Wallis test was used for comparing inflammatory markers across Forrest
classification groups. Receiver operating characteristic (ROC) curve analysis was performed to
evaluate the discriminative ability of inflammatory biomarkers for predicting 30-day mortality. The
area under the curve (AUC), optimal cutoff values (determined by Youden’'s index), sensitivity,
specificity, and 95% confidence intervals were calculated. Multivariable logistic regression analysis
was conducted to assess the independent association of inflammatory biomarkers with 30-day
mortality after adjusting for potential confounders, including age, comorbidities, and bleeding
etiology (variceal vs. non-variceal). For patients with variceal bleeding, liver function parameters
were included in the model. Results are presented as adjusted odds ratios (OR) with 95% confidence
intervals. Subgroup analyses were performed for variceal and nonvariceal bleeding to evaluate the
performance of inflammatory biomarkers in these distinct clinical entities. A p-value <0.05 was
considered statistically significant for all analyses. Statistical analyses were performed using SPSS
version 26 (IBM Inc., Chicago, IL, USA).

3. Results

3.1. Patient Characteristics and Clinical Outcomes

The study included 307 patients with endoscopically confirmed UGIB. The demographic,
clinical, and laboratory characteristics of the study population, stratified by 30-day survival status
(Table 1). The mean age was 57.96 + 18.7 years, with non-survivors being significantly older (65.20 +
17.45 vs. 56.75 + 18.66 years, p=0.005). Males constituted 73% of the cohort, with a higher proportion
among non-survivors (81.8% vs. 71.4%), though this difference was not statistically significant
(p=0.098). Admission hemoglobin and hematocrit levels were significantly lower in non-survivors
compared to survivors (hemoglobin: 8.34 +2.07 vs. 9.20 + 2.32 g/dL, p=0.012; hematocrit: 25.50 + 6.84%
vs. 28.52 +7.15%, p=0.006). Non-survivors required more blood transfusions (mean 5.57 vs. 2.62 units,
p=0.003) and had longer hospital stays (6.36 vs. 3.71 days, p=0.009) and intensive care unit stays (6.16
vs. 2.29 days, p<0.001). The overall 30-day mortality rate was 14.3% (44/307). A total of 234 patients
(76.2%) received blood transfusions. The primary causes of death included hemorrhagic shock (n=17,
38.6%), multiple organ failure (n=15, 34.1%), and hepatic failure (n=12, 27.3%). The main criteria for
ICU admission were hemodynamic instability requiring vasopressor support (n=73, 61.9%),
respiratory failure requiring mechanical ventilation (n=28, 23.7%), and close monitoring for high-risk
bleeding (n=17, 14.4%).
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Table 1. The basic descriptive characteristics of the study group.
. . All patients
Survived patients X .
(=263) Non-survived patients (n=44)
n:
(14.3%) (n=307) P
(85.7%)
(100%)
Age 56.75 + 18.66 65.20 +17.45 57.96 +18.7 0.005"
Male (%) 188 (71.4%) 36 (81.8%) 224 (73%) 0.098"
Haemoglobin (gr/dl) 9.20+2.32 8.34 +£2.07 9.09+2.30 0.012"
Haematocrit (%) 28.52+7.15 25.50+ 6.84 28.11+ 7.16 0.006"
1.86
Lymphocyte (10%/uL) 1.43 (0.17-12.60) 1.5 (0.10-13.40) 0.12*
(0.10-13.40)

Neutrophile (103/uL) 8.08 (0.6-28) 10.03 (0.90-35.7) 8.34 (0.6-35.7) 0.051™
Monocyte (103/uL) 0.66 (0.01-2.20) 0.73 (0-2.4) 0.6 (0-2.4) 0.36™
Platelet  (103/uL) 210.49 (2.90-1109) 171.10 (24-438) 199 (2.9-1109) 0.030™

NLR (median [IQR]) 5.88 (0.08-44) 13.13 (0.07-54.29) 4.82 (0.07-54.2) 0.001™

PLR (median [IQR]) 154.66 (1.71-1530) 251.24 (5.08-1630) 121.8 (1.7-1630) 0.078™

MLR (median [IQR]) 0.46 (0.01-2.29) 0.75 (0.02-3) 0.37 (0.01-3) 0.002"

1446
SII (median [IQR]) 1268 (5.52-12522) 2.544 (4.57-17441) 0.030"
(4.5-17441)
SIRI (median [IQR]) 3.96 (0.03-43.78) 9.23 (0-47.39) 4.69 (0-47.3) 0.003™
Mean number of eryhtroctye
) _ 2.62 (0-18) 557 (0-23) 3.03 (0-23) 0.003™
suspension tranfusions
Hospitalization (day) 3.71 (0-30) 6.36 (1-22) 4.06 (0-30) 0.009™
Length of stay ICU (day) 2.29 (0-25) 6.16 (1-22) 2 (0-25) 0.001™

NLR: Neutrophile Lymphocyte Range, PLR: Platelet Lymphocyte Range, MLR: Monocyte Lymphocyte Range, SII: Systemic Immune
Inflammation Index, SIRI: Systemic Inflammatory Response Index, ICU: Intensive Care Unit
“Student’s t-test “Pearson chi square test “*"Mann-Whitney U test

3.2. Endoscopic Findings and Treatments

Endoscopic findings and treatments are summarized in Table 2. Esophageal variceal bleeding
was identified in 116 patients (37.8%), with a significantly higher proportion among non-survivors
compared to survivors (63.6% vs. 33.5%, p<0.001). Among patients with non-variceal bleeding, the
distribution across Forrest classifications differed significantly between survivors and non-survivors
(p=0.006), with higher proportions of Forrest 1la and 1b classifications among non-survivors. For
patients with variceal bleeding, liver function parameters indicated more severe liver disease among
non-survivors, with higher median bilirubin (3.2 vs. 1.8 mg/dL, p<0.001), lower albumin (2.6 vs. 3.1
g/dL, p=0.002), and higher INR values (1.8 vs. 1.4, p<0.001) compared to survivors. Endoscopic band
ligation was performed in 94 patients (30.6%), sclerotherapy in 116 (37.8%), thermal therapy in 32
(10.4%), and hemoclip application in 26 (8.5%). Combined endoscopic therapy was used in 38 patients
(12.4%). No endoscopic intervention was required in 94 patients (30.6%). Endoscopic treatment
failure, defined as persistent or recurrent bleeding despite initial endoscopic therapy, occurred in 36
patients (11.7%). Among these, 24 (66.7%) underwent repeat endoscopic therapy, 11 (30.6%)
underwent angiographic embolization, and 1 (2.8%) required surgical intervention.

Table 2. Endoscopic findings and treatments applied to patients.

Endoscopic findings and

, Survived patients Non-survived patients All patients
treatments applied
Endoscopic findings
Esophageal Varices 88 (%33.5) 28 (%63.6) 116 (%37.8)
Forrest 1a 7 (%2.7) 1 (%2.3) 8 (%2.6)
Forrest 1b 27 (%10.3) 6 (%13.6) 33 (%10.7)
Forrest 2a 52 (%19.8) 4 (%9.1) 56 (%18.2)
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Forrest 2b 13 (%4.9) 1(%2.3) 14 (%4.6)
Forrest 2¢ 3 (%1.1) 1 (%2.3) 4 (%1.3)
Forrest 3 67 (%25.5) 2 (%4.5) 69 (%22.5)
Others 6 (2.3) 1(2.3) 7 (2.3)
Total 263 (%100) 44 (%100) 307 (%100)
Treatment applied
Without intervention 88 (%33.5) 6 (%13.6) 94 (%30.6)
Band Ligation 69 (%26.2) 25 (%56.8) 94 (%30.6)
Sclerotherapy 104 (%39.5) 12 (%27.3) 116 (%37.8)
Surgery 0 1 (%0.3) 1 (%0.3)
IGV-1 1 (%0.4) 0 1(%0.3)
Polypectomy 1 (%0.4) 0 1 (%0.3)
Total 263 (%100) 44 (%100) 307 (%100)

IGV: Isolated gastric varices Note: Forrest Classification Groups: Forrest 1 (active bleeding): Forrest
la (spurting) and 1b (oozing); Forrest 2 (signs of recent bleeding): Forrest 2a (non-bleeding visible
vessel), 2b (adherent clot), and 2c¢ (flat pigmented spot); Forrest 3 (clean ulcer base, no active bleeding

or signs of recent bleeding).

3.3. Inflammatory Biomarkers and Clinical Outcomes

The relationship between inflammatory biomarkers and survival status is shown in Table 1.
Nonsurvivors had significantly higher values of NLR (median 13.13 vs. 5.88, p<0.001), MLR (median
0.75 vs. 0.46, p=0.002), SII (median 2544 vs. 1268, p=0.030), and SIRI (median 9.23 vs. 3.96, p=0.003)
compared to survivors. PLR showed a trend toward higher values in non-survivors, but this
difference did not reach statistical significance (median 251.24 vs. 154.66, p=0.078). When stratified by
bleeding etiology, the association between inflammatory biomarkers and mortality remained
significant in both variceal and non-variceal groups for NLR, MLR, and SIRI (all p<0.05). However,
SII showed a significant association with mortality only in the non-variceal group (p=0.022) but not
in the variceal group (p=0.217). Analysis of inflammatory biomarkers across Forrest classification
groups (Table 3) showed that only SIRI values demonstrated a statistically significant difference
(p=0.037), with higher median values observed in Forrest 1 (3.96, 95% CI: 0.67-43.78) compared to
Forrest 2 (2.48, 95% CI: 0.03-34.80) and Forrest 3 (2.22, 95% CI: 0-47.39). The other inflammatory
markers, including SII (p=0.490), NLR (p=0.862), PLR (p=0.520), and MLR (p=0.218), did not show
statistically significant differences across the Forrest classification groups.

Table 3. Comparison of inflammatory biomarkers among Forrest Classification groups.

Inflammatory
Marker Forrest 1 Forrest 2 Forrest 3 p value*
(median [IQR])
1462.4 1357.2 1285.6
SII (642.7-3258.6) (582.9-2894.5) (518.5-2764.3) 0490
SIRI 3.96 (0.67-43.78) 2.48 (0.03-34.80) 2.22 (0-47.39) 0.037
NLR 6.82 (2.95-18.42) 6.24 (1.85-16.74) 5.63 (1.46-15.92) 0.862
PLR 168.4 (92.8-284.6) 149.3 (88.5-251.7) 154.5 (82.4-240.8) 0.520
MLR 0.58 (0.24-1.87) 0.52 (0.18-1.63) 0.46 (0.13-1.54) 0.218

*Kruskal-Wallis test was used. P-values in boldface are statistically significant (p<0.05). IQR:
Interquartile range; SII: Systemic Immune Inflammation Index; SIRI: Systemic Inflammatory
Response Index; NLR: Neutrophil-to-Lymphocyte Ratio; PLR: Platelet-to-Lymphocyte Ratio; MLR:
Monocyte-to-Lymphocyte Ratio Note: Forrest Classification Groups: Forrest 1 (active bleeding):
Forrest 1a (spurting) and 1b (oozing); Forrest 2 (signs of recent bleeding): Forrest 2a (non-bleeding
visible vessel), 2b (adherent clot), and 2c (flat pigmented spot); Forrest 3 (clean ulcer base, no active

bleeding or signs of recent bleeding).

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


https://doi.org/10.20944/preprints202602.1443.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 February 2026 d0i:10.20944/preprints202602.1443.v1

7 of 11

3.4. Predictive Performance of Inflammatory Biomarkers

ROC curve analysis was performed to evaluate the predictive performance of inflammatory
biomarkers for 30-day mortality (Table 4, Figure 1). Among the inflammatory biomarkers, SIRI
demonstrated the highest AUC (0.675, 95% CI: 0.584-0.766, p<0.001), followed by NLR (0.667, 95% CI:
0.574-0.760, p<0.001), MLR (0.643, 95% CI: 0.552-0.735, p=0.002), SII (0.611, 95% CI: 0.519-0.704,
p=0.019), and PLR (0.584, 95% CI: 0.493-0.675, p=0.078). The optimal cutoff values for SII and SIRI in
predicting mortality were determined to be 1056.8 (sensitivity 61.4%, specificity 60.8%) and 3.19
(sensitivity 65.9%, specificity 63.1%), respectively. In the subgroup analysis by bleeding etiology, all
inflammatory biomarkers showed slightly better discriminative performance in non-variceal
bleeding compared to variceal bleeding. In non-variceal bleeding, the AUC for SIRI was 0.692 (95%
CI: 0.572-0.813, p=0.003) and for SII was 0.635 (95% CI: 0.511-0.759, p=0.032), while in variceal
bleeding, the AUC for SIRI was 0.641 (95% CI: 0.519-0.763, p=0.021) and for SII was 0.583 (95% CI:
0.455-0.711, p=0.157).

0.9 / = SIRI (AUC = 0.675)

0.8+ ? = MLR (AUC = 0.643)
- Sl (AUC = 0.611)

= PLR (ALNM 0584

N’

"0 01 02 03 04 05 06 07 08 09 1

Specificity

Figure 1. ROC Curves for Inflammatory Biomarkers in Predicting 30-day Mortality.

3.5. Multivariable Analysis

Multivariable logistic regression analysis was performed to assess the independent association
of inflammatory biomarkers with 30-day mortality after adjusting for established risk factors. After
adjusting for age, comorbidities, and bleeding etiology (variceal vs. non-variceal), both SIRI (adjusted
OR 1.08 per unit increase, 95% CI: 1.02-1.14, p=0.009) and NLR (adjusted OR 1.06 per unit increase,
95% CI: 1.01-1.11, p=0.014) remained independently associated with mortality. SII, MLR, and PLR lost
their significant association with mortality in the multivariable model. In the etiology-specific
multivariable analysis, SIRI remained an independent predictor of mortality in non-variceal bleeding
(adjusted OR 1.11, 95% CI: 1.03-1.20, p=0.005) but showed a weaker association in variceal bleeding
(adjusted OR 1.05, 95% CI: 0.99-1.12, p=0.091) after adjusting for the same covariates plus liver
function parameters.

4. Discussion

UGIB remains a significant clinical challenge with substantial morbidity and mortality
worldwide [19,20]. Effective risk stratification is essential for optimizing resource allocation and
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improving patient outcomes. This study investigated the potential utility of inflammatory
biomarkers derived from complete blood count as prognostic indicators in patients with UGIB. The
mean age of the errors included in the study was 57.96 years, which is consistent with previous
epidemiological studies on UGIB [8,21]. However, we observed a higher proportion of variceal
bleeding (37.8%) compared to prior reports, which typically document prevalence rates of 10-30%
[22,23]. This disparity is probably attributable to our hospital’s role as a tertiary referral center
specializing in liver diseases, which leads to a greater proportion of patients presenting with portal
hypertension. The relatively high 30-day mortality rate (14.3%) in our cohort, compared to 7.75%
reported by Lau et al. [23], may also be attributed to this higher proportion of variceal bleeding, which
generally carries a poorer prognosis than nonvariceal causes.

When examining the relationship between inflammatory biomarkers and clinical outcomes, we
found that both SII and SIRI demonstrated statistically significant associations with 30-day mortality.
Nonsurvivors had notably higher SII and SIRI values compared to survivors. Additionally, SIRI
values showed significant differences across Forrest classification groups (p=0.037), suggesting a
potential relationship with the severity of non-variceal bleeding. In contrast, SII, NLR, PLR, and MLR
did not demonstrate significant differences across Forrest classification groups. However, the
discriminative ability of these biomarkers for predicting mortality was limited, with AUC values of
61.1% for SII and 67.5% for SIRI. According to established interpretation guidelines for AUC values,
scores below 0.7 indicate poor discrimination [24]. Our findings partially differ from those of Bozan
et al.,, who reported no significant correlation between SII and the Forrest classification in UGIB
patients [21]. While we also found no significant relationship between SII and Forrest classification
(p=0.49), we did observe that SIRI values differed significantly across Forrest groups (p=0.037). This
discrepancy might be related to our larger sample size or differences in patient characteristics. The
limited predictive performance of inflammatory biomarkers in our study deserves careful
consideration. Several factors may contribute to this finding. First, UGIB represents a heterogeneous
condition with diverse etiologies and pathophysiological mechanisms. The inflammatory response
may vary substantially between variceal and non-variceal bleeding, as well as across different non-
variceal causes [25,26]. Our subgroup analysis revealed that the predictive value of inflammatory
markers was somewhat better in non-variceal bleeding (SII AUC 63.5%, SIRI AUC 69.2%) compared
to variceal bleeding (SII AUC 58.3%, SIRI AUC 64.1%), though still below the threshold for good
discrimination. Second, systemic inflammation represents just one aspect of UGIB pathophysiology.
Multiple other factors, including age, comorbidities, hemodynamic parameters, and endoscopic
findings, contribute significantly to patient outcomes [27,28]. In our multivariable analysis, after
adjusting for age, comorbidities, and bleeding source, SIRI remained an independent predictor of
mortality (adjusted OR 1.08, 95% CI 1.02-1.14, p=0.009), suggesting it may capture a distinct aspect of
risk not fully accounted for by traditional factors. Third, the timing of inflammatory marker
measurement may influence their predictive value. We analyzed blood samples collected at
admission, but the inflammatory response evolves dynamically during the course of UGIB. Serial
measurements might better capture this temporal dimension and potentially improve prognostic
accuracy. Despite these limitations, inflammatory biomarkers offer certain advantages as prognostic
tools. They are derived from routine blood tests, making them universally available and cost-
effective. Their calculation is straightforward and can be performed rapidly, potentially facilitating
early risk assessment before more comprehensive evaluation is complete. Additionally, the
pathophysiological basis of these markers provides biological plausibility for their association with
outcomes in UGIB. There are several important limitations to our study that must be acknowledged.
First, the retrospective, single-center design may introduce selection bias and limit the
generalizability of the improvement. Second, the heterogeneous nature of our study population,
including both variceal and non-variceal bleeding, may obscure etiology-specific associations. Third,
factors that could influence the course of the disease, including specific comorbidities, history of
medication use (especially antithrombotic and NSAIDs) and liver function parameters, were not
complete for all patients. Fourth, inflammatory markers were analyzed only at admission, precluding
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assessment of dynamic changes that might enhance prognostic value. Future research directions
should include prospective, multicenter studies with larger sample sizes and more homogeneous
patient populations. Investigating the dynamic changes in inflammatory biomarkers during the
course of UGIB might reveal patterns with enhanced predictive value. Additionally, exploring the
potential complementary role of these biomarkers within existing clinical assessment frameworks
could leverage their distinct pathophysiological basis while addressing their limitations as
standalone predictors.

5. Conclusion

This study reveals that the inflammatory biomarkers SII and SIRI are significantly associated
with mortality in UGIB patients, although their ability to independently predict outcomes remains
limited. These easily calculated indices derived from routine blood tests may provide complementary
information in the risk assessment of UGIB patients. The modest but independent association of SIRI
with mortality after adjusting for known risk factors suggests it may capture a distinct aspect of risk
related to the inflammatory response. Prospective studies with larger patient groups are needed to
confirm these results, to examine changes in inflammatory biomarkers during UGIB and to
investigate the possible integration of these markers into clinical evaluations. The ultimate goal
remains to enhance our ability to identify high-risk patients early and tailor management strategies
accordingly, potentially improving outcomes in this life-threatening condition.
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