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ABSTRACT 

 

Background: Esophagogastric variceal bleeding (EGVB), manifested with similar symptoms of hematemesis and/ 

or melaena, is often difficult to differentiate from peptic ulcer bleeding (PUB). It remains unclear whether blood 

coagulation parameters can be used to distinguish between EGVB and PUB. 

Methods: A total of 37 EGVB patients (EGVB group) and 89 cases with PUB (PUB group), were enrolled for final 

analysis retrospectively. The levels of coagulation parameters, including prothrombin time (PT), activated partial 

thromboplastin time (APTT), Fibrinogen, and D-dimer, were tested in the emergency department and compared 

between the two groups. Student's t-test was adopted for comparing the mean. Model discrimination was evalu-

ated by using the area under the receiver operating characteristic curve (AUC).  

Results: Compared with PUB group, PT, APTT, and D-dimer were significantly increased, while fibrinogen was 

significantly decreased in EGVB group (all p < 0.01); moreover, binary logistic regression analysis adjusted for 

covariate showed that PT, APTT, fibrinogen, and D-dimer remained independent risk factors for predicting 

EGVB; next, the AUC in distinguishing EGVB from PUB were 0.843, 0.725, 0.766, and 0.821 for PT, APTT, fi-

brinogen, and D-dimer, respectively; finally, the cutoff values (specificity, sensitivity, and Youden index) in distin-

guishing EGVB from PUB were 12.9 s (80.9%, 78.4%, 0.593) for PT, 25.1 s (68.5%, 78.4%, 0.469) for APTT,    

1.99 g/L (67.4%, 75.7%, 0.431) for fibrinogen, and 0.31 mg/L (75.3%, 78.4%, 0.537) for D-dimer, respectively. 

Conclusions: PT, APTT, fibrinogen, and D-dimer, useful and potential biomarkers in distinguishing EGVB from 

PUB, can demonstrate accurate and reliable diagnostic values. 

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.251044) 
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INTRODUCTION 

 

Upper gastrointestinal bleeding (UGIB), defined as in-

traluminal bleeding from an intestinal source originating 

proximal to the ligament of Treitz, is a common reason 

for presentation to the emergency department (ED) [1]. 

It was estimated that annual incidence of UGIB was ap-

proximately 84 - 160 cases per 100,000 adults in Euro-

pean populations, with incidence highest reported 

among men, lower socioeconomic groups and the elder-
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ly [2]. In the United States, over 300,000 hospital ad-

missions annually are due to patients with UGIB [3]. 

The hospital mortality of patients with UGIB is approx-

imately 10% - 14% and has not changed over half a 

century [4].  

UGIB results from a variety of conditions varying in se-

verity from mild and asymptomatic to imminently life-

threatening [5]. Peptic ulcer bleeding (PUB) is the most 

common cause of UGIB, responsible for about 50% of 

all cases [6,7], followed by esophagogastric variceal 

bleeding (EGVB) with a percentage of around 15% 

[8,9]. EGVB, manifested with similar symptoms of he-

matemesis and/or melaena, is often difficult to differen-

tiate from PUB. Currently, endoscopic evaluation re-

mains the gold standard for distinguishing between 

EGVB and PUB [10-13]. But it is not practical to per-

form endoscopy for all UGIB patients due to hemody-

namic instability, high risk, compliance issues, and 

many other factors [14]. Hence, it remains a challenge 

for clinicians how to distinguish EGVB from PUB in a 

timely and accurate manner. In clinical practice, appro-

priate diagnostic laboratory tests may be helpful to sup-

port specific diagnoses, which can enable choosing the 

most appropriate pharmacological treatment before per-

forming endoscopy. Our previous study confirmed that 

blood count values and ratios could differentiate EGVB 

from PUB [15]. On the other hand, we often discovered 

changes of blood coagulation parameters in EGVB and 

PUB [16-20]. A study, published in Romania [20], re-

ported that there were significant differences of pro-

thrombin time (PT), thrombin time, fibrinogen, and D-

dimer levels except activated partial thromboplastin 

time (APTT) between non-variceal UGIB patients’ 

groups with and without recurrent bleeding episodes    

(p < 0.05 shown for all parameters). Yue et al. [18] also 

came to a similar conclusion, in that they proved that 

the non-variceal UGIB patients with rebleeding exhib-

ited higher D-dimer and lower fibrinogen than those 

without rebleeding. In addition, Matei et al. [16] investi-

gated 154 patients with variceal bleeding and 363 cases 

of non-variceal bleeding and concluded that patients 

with variceal bleeding had significantly higher PT than 

those with non-variceal bleeding.  

However, it remains uncertain whether these coagula-

tion parameters could be used to differentiate EGVB 

from PUB preliminarily. To the best of our knowledge, 

identifying the diagnostic values of blood coagulation 

parameters in distinguishing between EGVB and PUB 

have not been previously reported. Our study may pro-

vide new insights for whether PT, APTT, fibrinogen, 

and D-dimer could demonstrate accurate and reliable di-

agnostic values in distinguishing EGVB from PUB. 

 

 

 

 

 

 

 

MATERIALS AND METHODS 

 

Study population 

A total of 1,580 patients with acute hematemesis and/or 

melaena from ED, admitted to the Fourth Affiliated 

Hospital Zhejiang University School of Medicine, were 

consecutively enrolled in this study between January 

2020 and July 2025. Confirmed by endoscopy, a total of 

37 inpatients were diagnosed with EGVB (EGVB 

group) and 89 cases were inpatients with PUB (PUB 

group) according to the guidelines [12,21]. Inclusion 

criteria were adults ≥ 30 years old; symptoms onset 

within 72 hours; all patients who underwent endoscopy 

and blood coagulation tests. Exclusion criteria were pa-

tients with venous thromboembolism, atrial fibrillation, 

acute inflammatory diseases, cancers, autoimmune dis-

eases, intracranial hemorrhage, acute ischemic stroke, 

acute coronary syndrome, other trauma diseases or other 

causes of UGIB; comorbidities of EGVB and PUB; 

pregnant women; patients whose symptoms onset were 

beyond 72 hours; patients who were treated by antico-

agulant drugs before laboratory tests; patients whose 

blood drawing were not carried out before emergency 

treatment; and patients whose clinical data were incom-

plete. The study was conducted in accordance with the 

Declaration of Helsinki and approved by the Ethics 

Committee of the Fourth Affiliated Hospital Zhejiang 

University School of Medicine.  

 

Clinical data 

Baseline data were gathered from medical records of 

patients admitted to the Fourth Affiliated Hospital Zhe-

jiang University School of Medicine, including age, 

gender, blood coagulation tests before any treatment in 

the ED and endoscopy results in the ED or during hos-

pitalization. CS-5100 coagulation analyzer (Sysmex, 

Kakogawa, Hyōgo Prefecture, Japan) was used to deter-

mine PT, APTT, fibrinogen, and D-dimer.  

 

Statistical analysis  

Statistical analysis was performed using SPSS software 

(version 19.0 for Windows, IBM Corp., Armonk, NY, 

USA). Descriptive analyses for continuous variables 

were used to calculate mean values and standard devia-

tions. The qualitative data were compared with chi-

squared test. The student's t-test of independent samples 

was adopted for comparing the mean between the two 

groups. Multivariate analysis was performed using bina-

ry logistic regression analysis. Prognostic performance 

was tested by calculation of the receiver operating char-

acteristic (ROC) curve and displayed in the AUC using 

the software MedCalc version 18.2.1 (MedCalc Soft-

ware bvba, Ostend, Belgium). From ROC coordinates, 

the cutoff values for the aforementioned scores using 

the score value with the best Youden index (sensitivity 

+ specificity -1) were identified. p < 0.05 was consid-

ered statistically significant. 

 

 



Coagulation Parameters in Distinguishing EGVB from PUB 

Clin. Lab. 10/2026 3 

Table 1. Comparison of the levels of different variables between the two groups. 

 

Variables 
EGVB group 

(n = 37) 

PUB group 

(n = 89) 
p-value 

Age (years) 53.84 ± 14.21 48.54 ± 14.20 0.059 

Gender (female/male) 18/71 9/28 0.610 * 

Hypertension (n (%)) 22 (17.5%) 4 (3.2%) 0.094 * 

Diabetes mellitus (n (%)) 11 (8.7%) 7(5.6%) 0.338 * 

Coronary heart disease (n (%)) 1 (0.8%) 3 (2.4%) 0.076 * 

Stroke history (n (%)) 4 (3.2%) 2 (1.6%) 1.000 * 

PT (s) 14.40 ± 2.26 11.91 ± 1.17 < 0.001 

APTT (s) 28.59 ± 5.05 25.18 ± 4.86 0.001 

Fibrinogen (g/L) 1.75 ± 0.45 2.32 ± 0.69 < 0.001 

D-dimer (mg/L) 1.45 ± 1.84 0.40 ± 0.61 0.002 

 

Quantitative data were present as mean ± standard deviations. EGVB: esophagogastric variceal bleeding, PUB: peptic ulcer bleeding, PT: pro-

thrombin time, APTT: activated partial thromboplastin time, Student's t-test or chi-squared test *. 

 

 

 

 
Table 2. Predictors for EGVB in the binary logistic regression analysis. 

 

Variables aOR a 95% CI p-value 

PT 0.406 0.280 - 0.589 < 0.001 

APTT 0.901 0.831 - 0.976 0.011 

Fibrinogen 6.540 2.494 - 17.148 < 0.001 

D-dimer 0.259 0.119 - 0.562 0.001 

 

CI: confidence interval, PT: prothrombin time, APTT: activated partial thromboplastin time, aOR: adjusted odds ratio, a adjusted for age, 

gender, hypertension, diabetes mellitus, coronary heart disease, and stroke history. 

 

 

 

 

RESULTS 

 

Characteristics of total population 

A total of 37 inpatients were diagnosed with EGVB 

(EGVB group) and 89 cases were inpatients with PUB 

(PUB group) available for final analysis (Figure 1). The 

mean age of the study sample was (50.10 ± 14.35) 

years. Of them, 27 (21.4%) were females and 99 

(78.6%) were males. There were no significantly statis-

tical differences of age and the rate of gender, hyper-

tension, diabetes mellitus, coronary heart disease, and 

stroke history (all p > 0.05) (Table 1). 

 

Comparison of PT, APTT, fibrinogen, and D-dimer 

between the two groups  

As shown in Table 1, Figure 2A, Figure 2B, Figure 2C, 

and Figure 2D, PT, APTT, and D-dimer were signifi-

cantly increased in EGVB group compared with PUB 

group, while fibrinogen was significantly decreased (all 

p < 0.01).  

 

Predictors for EGVB in the binary logistic regres-

sion analysis 

Binary logistic regression analysis adjusted for age, 

gender, hypertension, diabetes mellitus, coronary heart 

disease, and stroke history, showed that PT, APTT, fi-

brinogen, and D-dimer remained independent risk fac-

tors for predicting EGVB (all p < 0.05) (Table 2).  

 

ROC curves of PT, APTT, fibrinogen, and D-dimer 

in distinguishing between EGVB and PUB 

The AUC in distinguishing between EGVB and PUB 

were 0.843 (95% confidence interval (CI), 0.768 to 

0.902) for PT, 0.725 (95% CI, 0.638 to 0.800) for 

APTT, 0.766 (95% CI, 0.682 to 0.837) for fibrinogen, 

and 0.821 (95% CI, 0.743 to 0.884) for D-dimer, re-

spectively (Figure 3). The cutoff values (specificity, 

sensitivity, and Youden index) in distinguishing EGVB 

from PUB were 12.9 s (80.9%, 78.4%, 0.593) for PT, 

25.1 s (68.5%, 78.4%, 0.469) for APTT, 1.99 g/L 

(67.4%, 75.7%, 0.431) for fibrinogen, and 0.31 mg/L 

(75.3%, 78.4%, 0.537) for D-dimer, respectively. 
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Figure 1. Study flow chart. 
 

EGVB: esophagogastric variceal bleeding, PUB: peptic ulcer bleeding, UGIB: upper gastrointestinal bleeding. 

 

 

 

 

DISCUSSION 

 

Despite major advances in diagnosis and treatment, 

UGIB remains a serious problem and considerable 

healthcare burden, with considerable mortality and mor-

bidity rates and high medical expenses [11,22]. Unfor-

tunately, due to atypical abdominal signs and the ab-

sence of previous medical history, it is often difficult to 

differentiate between EGVB and PUB before perform-

ing endoscopy. Therefore, before performing endosco-

py, guidelines have recommended the administration of 

medication empirically. The treatment with vasoactive 

agents and antibiotics is recommended for patients with 

a suspicion of EGVB [23]. Whereas, in cases of high 

possibility of PUB, administration of proton pump in-

hibitors is indicated [24]. Blood coagulation test, com-
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Figure 2. Comparison of PT (A), APTT (B), fibrinogen (C), and D-dimer (D) between the two groups. ** p < 0.01, *** p < 

0.001.  
 

EGVB: esophagogastric variceal bleeding, PUB: peptic ulcer bleeding, PT: prothrombin time, APTT: activated partial thromboplastin time. 

 

 

 
 

 

 
 

 

 

Figure 3. ROC curves of PT, APTT, fibrinogen, and D-dimer in distinguishing between EGVB and PUB.  
 

EGVB: esophagogastric variceal bleeding, PUB: peptic ulcer bleeding, PT: prothrombin time, APTT: activated partial thromboplastin time. 
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pared with endoscopy, can be performed more rapidly 

and simply in ED without additional risks or time con-

straints. The specific mechanisms of coagulopathy in 

patients with PUB are unclear and may be related to 

factors such as hypoxia, acidosis, hypothermia, anemia, 

and consumption. Alternatively, activating the coagula-

tion cascade on the causal pathway to death through a 

different cellular mechanism may play a certain role 

[25]. While coagulopathy in EGVB is a composite con-

dition where liver synthetic deficit rebalances coagula-

tion to a parallel reduction of both pro- and anticoagu-

lant factors [26, 27].  

In the present study, we have proved that PT was signi-

ficantly increased in EGVB group compared with PUB 

group ((14.40 ± 2.26) s vs. (11.91 ± 1.17) s, p < 0.001), 

suggesting that PT could be used to distinguish between 

EGVB and PUB. Our study result was also consistent 

with the conclusions of Matei et al. [16], as they found 

that variceal bleeding group had significantly higher PT 

than non-variceal bleeding group (mean: 24.05 s vs. 18 

s, p < 0.001). Another study [28], enrolling 261 patients 

with UGIB (variceal: n = 47; nonvariceal: n = 214), dis-

covered that UGIB patients with variceal had signifi-

cantly higher PT than those with nonvariceal ((21 ± 11) 

s vs. (16 ± 8) s, p = 0.002), which further supported our 

conclusions. In addition, we also observed that the AUC 

in distinguishing between EGVB and PUB was 0.843 

for PT (p < 0.001), which further verified that PT could 

demonstrate accurate and reliable diagnostic value.  

Next, we also discovered that APTT was significantly 

elevated in EGVB group compared with PUB group 

((28.59 ± 5.05) s vs. (25.18 ± 4.86) s, p = 0.001), sug-

gesting that APTT could also be used to distinguish 

EGVB from PUB. Furthermore, we also confirmed that 

the AUC in distinguishing EGVB from PUB was 0.725 

for APTT (p < 0.001), which further verified that APTT 

could demonstrate accurate and reliable diagnostic val-

ue, similarly.  

In addition, we discovered fibrinogen was significantly 

lower in EGVB group compared with PUB group ((1.75 

± 0.45) g/L vs. (2.32 ± 0.49) g/L, p < 0.001), suggesting 

that fibrinogen could be used to distinguish EGVB from 

PUB, similarly. We also confirmed that the AUC for fi-

brinogen was 0.766 in distinguishing EGVB from PUB 

(p < 0.001), which further verified that fibrinogen could 

demonstrate accurate and reliable diagnostic value.  

In the present study, we also found that D-dimer was 

significantly increased in EGVB group compared with 

PUB group ((1.45 ± 1.84) mg/L vs. (0.40 ± 0.61) mg/L, 

p = 0.002), suggesting that D-dimer could also be used 

to distinguish EGVB from PUB. We also confirmed 

that the AUC in distinguishing EGVB from PUB was 

0.821 for D-dimer (p < 0.001), which further verified 

that D-dimer could demonstrate accurate and reliable 

diagnostic value, similarly.  

Furthermore, we found that the cutoff values (specifici-

ty, sensitivity, and Youden index) in distinguishing EG-

VB from PUB were 12.9 s (80.9%, 78.4%, 0.593) for 

PT, 25.1 s (68.5%, 78.4%, 0.469) for APTT, 1.99 g/L 

(67.4%, 75.7%, 0.431) for fibrinogen, and 0.31 mg/L 

(75.3%, 78.4%, 0.537) for D-dimer, respectively. 

Finally, even adjusted for age, gender, hypertension, 

diabetes mellitus, coronary heart disease, and stroke his-

tory, binary logistic regression analysis showed that PT, 

APTT, fibrinogen, and D-dimer remained independent 

risk factors for predicting EGVB (aOR: 0.406 (0.280 - 

0.589), 0.901 (0.831 - 0.976), 6.540 (2.494 - 17.148), 

0.259 (0.119 - 0.562), respectively, all p < 0.05).  

We recognized limitations of this study. First, it was a 

retrospective analysis and thus we did not perform a 

more rigorous design. Second, the sample size from a 

single-center was small. Third, there was heterogeneity 

of the sample (such as different hemorrhage volumes 

and different degrees of disease severities). Larger and 

more homogeneous samples from a multicenter study 

are needed to verify the conclusions. 

 

 

CONCLUSION 

 

PT, APTT, fibrinogen, and D-dimer, useful and poten-

tial biomarkers in distinguishing EGVB from PUB, can 

demonstrate accurate and reliable diagnostic values. 
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