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Abstract
Background and Aims: Patients with acute upper gastrointestinal bleeding (AUGIB)
often manifest as hematemesis and/or melena. Theoretically, hematemesis will carry
worse outcome of AUGIB. However, there is little real-world evidence. We aimed to
compare the outcomes of hematemesis versus no hematemesis as a clinical
manifestation of AUGIB at admission in cirrhotic patients.

Methods: All cirrhotic patients with AUGIB who were consecutively admitted to our
hospital from January 2010 to June 2014 were considered in this retrospective study.
Patients were divided into hematemesis with or without melena and melena alone
without hematemesis at admission. A 1:1 propensity score matching analysis was
performed. Subgroup analyses were performed based on systemic hemodynamics
(stable and unstable) and Child-Pugh class (A and B+C). Sensitivity analyses were
conducted in patients with moderate and severe esophageal varices confirmed on
endoscopy. Primary outcomes included 5-day rebleeding and in-hospital death.

Results: Overall, 793 patients were included. Patients with hematemesis at admission
had significantly higher 5-day rebleeding rate (17.4% versus 10.1%, P=0.004) and inhospital mortality (7.9% versus 2.4%, P=0.001) than those without hematemesis. In
the propensity score matching analyses, 358 patients were included with similar
Child-Pugh score (P=0.227) and MELD score (P=0.881) between the two groups; 5-
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day rebleeding rate (19.0% versus 10.6%, P=0.026) and in-hospital mortality (8.4%
versus 2.8%, P=0.021) remained significantly higher in patients with hematemesis. In
the subgroup and sensitivity analyses, the statistical results were also similar.

Conclusions: Hematemesis at admission indicates worse outcomes of cirrhotic
patients with AUGIB, which is useful for the risk stratification of AUGIB.

Key words: liver cirrhosis, acute upper gastrointestinal bleeding, hematemesis,
melena, outcomes.
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1. Introduction
Acute upper gastrointestinal bleeding (AUGIB) is a common and lethal complication
of liver cirrhosis with a mortality of 10-15%1, 2. It often manifests as hematemesis
and/or melena, even hemorrhagic shock with pallor, weakness, light-headedness, or
syncope3. Such clinical manifestations can potentially reflect the severity of blood
loss4, 5, which is useful for risk stratification of AUGIB4. It has been conventionally
supposed that hematemesis is more severe than melena6. Hematemesis often occurs
when the volume of blood promptly accumulated in the stomach reaches 250-300 ml;
by contrast, melena occurs when the volume of blood lost reaches 50-70 ml7. Studies
indicated that hematemesis carried a significantly higher risk of rebleeding and
mortality than melena without hematemesis among patients with nonvariceal AUGIB8,
9

. Recently, a large multinational prospective observational study also confirmed that

hematemesis had a significantly higher mortality than melena among patients with
AUGIB regardless of liver cirrhosis10. However, there is scanted data with regards to
the effect of manifestations of AGUIB at admission on the outcome of cirrhotic
patients. Therefore, we conducted a retrospective study to compare 5-day rebleeding
rate and in-hospital mortality of patients with liver cirrhosis and AUGIB presenting
with versus without hematemesis at admission.
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2. Methods
2.1. Study design
We reviewed the electronic medical records of cirrhotic patients with AUGIB who
were admitted to the General Hospital of Northern Theater Command from January
2010 to June 2014. Patients would be eligible if they met the following inclusion
criteria: (1) a diagnosis of liver cirrhosis, (2) a diagnosis of AUGIB, and (3)
hematemesis and/or melena at admission. Exclusion criteria were as follows: (1)
malignancies, and (2) only positive fecal occult blood at admission. Age and sex were
not limited. The source of bleeding and the underlying cause of liver disease were not
limited. Repeated admission was not restricted. The Medical Ethical Committee of
our hospital approved this study with the ethical approval number of k (2018) 48.

2.2. Data collection
The following data was collected: demographic data (i.e., age and gender), etiology of
liver disease, presence of hematemesis and/or melena and hemodynamics (i.e., heart
rate and systolic blood pressure) at admission, and laboratory tests (i.e., red blood cell,
hemoglobin, white blood cell, platelet count, total bilirubin, direct bilirubin, albumin,
alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase, gammaglutamyl transpeptidase, blood urea nitrogen, creatinine, potassium, sodium,
prothrombin time, activated partial thromboplastin time, and international normalized
ratio [INR]). The severity of esophageal varices was reviewed based on the Chinese
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endoscopic criteria11. Briefly, linearly or slightly tortuous esophageal varices without
red-color sign were regarded as mild; linearly or slightly tortuous esophageal varices
with red-color sign or serpentine esophageal varices without red-color sign were
regarded as moderate; serpentine esophageal varices with red-color sign or beaded,
nodular, and mass-like esophageal varices with or without red-color sign were
regarded as severe. The Child-Pugh score and model for end-stage liver disease
(MELD) score were calculated12, 13.

The treatment of AUGIB included blood transfusion (i.e., red blood cell), somatostatin
and/or octreotide, proton pump inhibitors (PPIs), endoscopic therapy (i.e., band
ligation, sclerotherapy, and histoacryl), Sengstaken Blackmore tube, and surgery (i.e.,
splenectomy combined with pericardial devascularization, which is a common
surgical procedure for portal hypertension related upper gastrointestinal bleeding in
China14, 15). Generally, a restrictive transfusion strategy was adopted 16.

The primary outcomes included 5-day rebleeding rate and in-hospital mortality.

2.3. Definitions and classifications
AUGIB was defined as a fresh bleeding episode presenting with hematemesis and/or
melena within 120 hours (5 days) before our admission17. Hematemesis was defined
as vomiting fresh blood or coffee ground emesis10. Melena was defined as black tarry-
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ground stool18. The patients were divided into hematemesis with or without melena
and melena without hematemesis according to their clinical manifestations at
admission. Tachycardia was defined as heart rate >100 beats per min. Unstable
hemodynamics were defined as heart rate >100 beats per min and/or systolic blood
pressure <90 mmHg. Five-day rebleeding was defined as the recurrence of
hematemesis and/or fresh melena within 5 days after the initial bleeding episode was
completely controlled19.

2.4. Statistical analyses
Continuous variables were expressed as mean±standard deviation and median
(range). Categorical variables were expressed as frequency (percentage). The nonparametric Mann-Whitney U test was used for continuous variables and Chi-square
test was used for categorical variables when the difference between patients with and
without hematemesis was compared. A 1:1 propensity score matching analysis was
performed. Matching factors included gender, age, systolic blood pressure <90
mmHg, source of bleeding, Child-Pugh score, and MELD score. Subgroup analyses
were conducted based on the systemic hemodynamics (stable and unstable) and ChildPugh class (A and B+C). Binary logistic analysis was used to evaluate the role of
hematemesis for predicting the risk of 5-day rebleeding rate and in-hospital mortality.
Odd ratios (ORs) with 95% confidence interval (CI) were calculated. Sensitivity
analyses were conducted in patients who underwent endoscopy and were regarded as
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variceal bleeding (i.e., moderate and severe esophageal varices on endoscopy). A twotailed P<0.05 was considered statistically significant. All statistical analyses were
performed with IBM SPSS 20.0 statistical package and Stata/SE 12.0 (Stata Corp,
College Station, TX) software.
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3. Results
3.1. Overall analyses
A total of 826 patients were diagnosed with AUGIB and liver cirrhosis. Among them,
33 patients presented with positive fecal occult blood without hematemesis or melena
at admission. Finally, 793 patients were included in our study (Figure 1).

Patients’ characteristics at our admission are shown in Table 1. Median age was 55.60
years (range: 6.28-95.13 years) and 542 (68.3%) were male. Alcohol abuse alone
(n=209, 26.3%) was the most common etiology of liver diseases followed by hepatitis
B virus alone (n=200, 25.2%). Four hundred and sixty-six (58.8%) patients had
hematemesis with or without melena. Median heart rate was 80 beats per min (range:
54-162 beats per min). Median systolic blood pressure was 115 mmHg (range: 60-185
mmHg). Among them, 587 patients underwent endoscopy during hospitalizations.

The severity of esophageal varices was assessed by endoscopy in 502 patients. A
majority of patients had Child-Pugh class B (389/745, 52.2%) and C (135/745,
18.1%). Median MELD score was 6.35 (range: -7.52-37.65).

Blood transfusion was given in 520 (65.6%) patients, of whom 496 (62.5%) received
red blood cell transfusion with a median amount of 4 units (range: 1.00-29.50).
Somatostatin and/or octreotide were given in 728 (91.8%) patients. PPIs were given in
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784 (98.9%) patients. Endoscopic treatment was performed in 491 (61.9%) patients.
Sengstaken Blakemore was performed in 20 (2.5%) patients. Surgery was performed
in 9 (0.9%) patients.

The 5-day rebleeding rate was 14.4% (n=114). The in-hospital mortality was 5.7%
(n=45). The causes of death included uncontrolled AUGIB (n=18), liver failure with
hepatic encephalopathy (n=2), uncontrolled AUGIB with hepatic encephalopathy
(n=4), end-stage liver disease with multiple organ failure (n=20), and cardiogenic
shock (n=1).

Compared with patients without hematemesis at admission, patients with hematemesis
at admission were significantly older, had a smaller proportion of male, lower red
blood cell, platelet count, albumin, and alkaline phosphatase, a larger proportion of
tachycardia, and higher heart rate, white blood cell, total bilirubin, direct bilirubin,
aspartate aminotransferase, blood urea nitrogen, serum creatinine, prothrombin time,
INR, Child-Pugh score, and MELD score (Table 2).

Compared with patients without hematemesis at admission, patients with hematemesis
at admission had significantly higher probability of receiving blood transfusion, red
blood cell transfusion, somatostatin and/or octreotide, PPIs, and Sengstaken
Blakemore (Table 2).
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Compared with patients without hematemesis at admission, patients with hematemesis
at admission had significantly higher 5-day rebleeding rate (17.4% versus 10.1%,
P=0.004) and in-hospital mortality (7.9% versus 2.4%, P=0.001) (Table 2).

3.2. Propensity score matching analyses
A total of 358 patients were included after propensity score matching. Compared with
patients without hematemesis at admission, patients with hematemesis at admission
had significantly lower systolic blood pressure, albumin, and alkaline phosphatase and
higher heart rate and white blood cell (Table 3).

Compared with patients without hematemesis at admission, patients with hematemesis
at admission had significantly higher probability of receiving somatostatin and/or
octreotide, PPIs, and Sengstaken Blakemore (Table 3).

Compared with patients without hematemesis at admission, patients with hematemesis
at admission had significantly higher 5-day rebleeding rate (19.0% versus 10.6%,
P=0.026) and in-hospital mortality (8.4% versus 2.8%, P=0.021).

3.3. Subgroup analyses
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Subgroup analyses based on systemic hemodynamics. Among the 657 patients with
stable hemodynamics, patients with hematemesis at admission had significantly
higher 5-day rebleeding rate (18.1% versus 10.0%, P=0.004) and in-hospital mortality
(6.1% versus 1.4%, P=0.003) than those without hematemesis (Supplementary
Table 1). Logistic regression analyses demonstrated that hematemesis was a
significant risk factor for 5-day rebleeding (OR=2.00, 95%CI=1.25-3.19) and inhospital mortality (OR=4.51, 95%=1.54-13.20) (Figures 2 and 3).

Among the 136 patients with unstable hemodynamics, no significant difference was
observed in 5-day rebleeding rate (14.4% versus 10.9%, P=0.561) and in-hospital
mortality (15.6% versus 8.7%, P=0.264) between patients with hematemesis at
admission and without hematemesis (Supplementary Table 2). Logistic regression
analyses demonstrated that hematemesis was not a significant risk factor for 5-day
rebleeding (OR=1.38, 95%CI=0.46-4.15) or in-hospital mortality (OR=1.93,
95%=0.60-6.25) (Figures 2 and 3).

Subgroup analyses based on Child-Pugh class. Child-Pugh class was available in
745 patients. Among the 221 patients with Child-Pugh class A, patients with
hematemesis at admission had significantly higher 5-day rebleeding rate (14.2%
versus 5.2%, P=0.024) than those without hematemesis. Patients with hematemesis at
admission had higher in-hospital mortality than those without hematemesis (2.8%
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versus 0%), but the difference was not statistically significant between the two groups
(P=0.069) (Supplementary Table 3). Logistic regression analyses demonstrated that
hematemesis was a significant risk factor for 5-day rebleeding (OR=3.00,
95%CI=1.12-8.03) (Figure 2).

Among the 524 patients with Child-Pugh class B and C, patients with hematemesis at
admission still had significantly higher 5-day rebleeding rate (19.1% versus 11.8%,
P=0.028) and in-hospital mortality (9.4% versus 3.1%, P=0.006) than those without
hematemesis (Supplementary Table 4). Logistic regression analyses demonstrated
that hematemesis remained a significant risk factor for 5-day rebleeding (OR=1.77,
95%CI=1.06-2.96) and in-hospital mortality (OR=3.28, 95%CI=1.34-8.00) (Figures 2
and 3).

3.4. Sensitivity analyses
The information regarding severity of esophageal varices by endoscopy was available
in 502 patients. Among them, 445 patients had moderate and severe esophageal
varices. Patients with hematemesis at admission had significantly higher 5-day
rebleeding rate (18.0% versus 8.4%, P=0.004) and in-hospital mortality (4.9% versus
1.1%, P=0.031) than those without hematemesis (Supplementary Table 5).
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4. Discussion
Our study demonstrated that hematemesis was associated with higher 5-day
rebleeding rate and in-hospital mortality in cirrhotic patients with AUGIB in the
overall analyses. Such findings were further confirmed by the propensity score
matching analyses after adjusting age, gender, systolic blood pressure of <90 mmHg,
source of bleeding, Child-Pugh score, and MELD score and sensitivity analyses of
patients with variceal bleeding confirmed on endoscopy. Furthermore, subgroup
analyses demonstrated that hematemesis was associated with higher 5-day rebleeding
rate and in-hospital mortality in patients with stable hemodynamics at admission, but
not in patients with unstable hemodynamics at admission. In addition, hematemesis
was associated with higher 5-day rebleeding rate and in-hospital mortality regardless
of Child-Pugh class.

Traditionally, as for general patients with liver cirrhosis, regardless of its
complications, their outcomes are often evaluated by several scoring systems that can
reflect the severity of liver and renal dysfunction. Among them, Child-Pugh and
MELD scores are the most commonly used prognostic parameters in clinical
practice12, 13, 20. As for cirrhotic patients with AUGIB, Child-Pugh score, MELD score,
and severity of esophageal varices are the risk factors associated with early rebleeding
and mortality21, 22. Recently, ALBI score was confirmed a favorable index for
predicting rebleeding and in-hospital mortality in liver cirrhosis23. Meanwhile, other
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scoring systems, such as AIMS65 score, acute physiology and chronic health
evaluation II (APACHE II) score, and sequential organ failure assessment (SOFA)
score, have been increasingly employed for prognostic assessment24, 25. In such
population, hematemesis is an easy-to-access clinical index, but rarely used for
prognostic stratification.

The value of hematemesis for predicting the risk of rebleeding in patients with acute
gastrointestinal bleeding has been reviewed. As for nonvariceal bleeding,
hematemesis was significantly associated with rebleeding26-28. As for variceal
bleeding, a cohort study of 101 patients with active esophageal variceal bleeding
indicated that 6-week rebleeding rate was marginally higher in the hematemesis group
than the non-hematemesis group (28.8% versus 17.9%, P=0.107)29. It was worth
noting that hepatocellular carcinoma was not excluded in the study and a relatively
longer duration of rebleeding (6 weeks) was observed. By comparison, our study
excluded patients with malignancy and focused on early rebleeding (5 days).

Among the patients with AUGIB regardless of source of bleeding, hematemesis
seemed to be associated with higher mortality (Supplementary Figure 1)10, 29-31. Kim
et al. conducted a retrospective study including patients hospitalized with AUGIB
regardless of source of bleeding and found that in-hospital mortality was significantly
higher in patients with hematemesis than those without hematemesis (7.7% versus
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5.3%, P=0.03)30. Laine et al. conducted a multinational prospective observational
study including patients with AUGIB secondary to peptic ulcers or suspected varices
and found that mortality was significantly lower in patients with melena without
hematemesis than those with hematemesis (OR=0.55, 95%CI=0.35-0.84)10. However,
considering that mortality seemed to be marginally higher in patients with acute
variceal bleeding than those with acute nonvariceal bleeding (Supplementary Figure
2)19, 32-35, further assessment should focus on patients with variceal bleeding. To our
knowledge, one cohort study included patients with active esophageal variceal
bleeding alone and indicated that 6-week mortality was significantly higher in the
hematemesis group than the non-hematemesis group (39.7% versus 10.7%,
P=0.007)29. Indeed, patients with advanced liver cirrhosis are more likely to develop
hematemesis as a result of drastically increased portal pressure and its secondary
variceal rupture. Similarly, our sensitivity analyses which included patients with
moderate and severe esophageal varices also indicated that in-hospital mortality was
significantly in patients with hematemesis than those without hematemesis.

Several limitations should not be neglected. First, not all included patients had ChildPugh or MELD score due to the lack of some laboratory data. Second, not all included
patients underwent endoscopy. Indeed, in a large multicenter prospective study, 31.4%
(934/2977) of included patients did not receive endoscopy yet10. Finally, the potential
bias in evaluating the events by reviewing the medical charts due to the retrospective
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nature of this study could not be ignored.

In conclusion, hematemesis at admission is an important predictor for 5-day
rebleeding and in-hospital death in cirrhotic patients with AUGIB. Risk stratification
of AUGIB based on the clinical presentations at admission (with or without
hematemesis) is readily available and warranted.
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Figure Legends
Figure 1: Flow chart of patient inclusion.
Figure 2: Subgroup analyses with regards to the effect of hematemesis on 5-day
rebleeding.
Figure 3: Subgroup analyses with regards to the effect of hematemesis on in-hospital
mortality.
Supplementary Figure 1: Prior studies with regards to the mortality of AUGIB:
hematemesis versus no hematemesis.
Supplementary Figure 2: Prior studies with regards to the mortality of AUGIB:
variceal bleeding and nonvariceal bleeding. “Mixed” refers to patients with bleeding
from various sources.
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