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Abstract
Background The optimal timing of endoscopy in liver cirrhosis with acute variceal bleeding (AVB) remains 
controversial in current guidelines and studies.

Methods Consecutive patients with liver cirrhosis and AVB were screened. The timing of endoscopy was calculated 
from the last presentation of AVB or the admission to endoscopy. Early endoscopy was defined as the interval < 12 h, 
< 24 h, or < 48 h. A 1:1 propensity score matching (PSM) analysis was performed. Five-day failure to control bleeding 
and in-hospital mortality were evaluated.

Results Overall, 534 patients were included. When the timing of endoscopy was calculated from the last 
presentation of AVB, PSM analysis demonstrated that the rate of 5-day failure to control bleeding was significantly 
higher in early endoscopy group defined as < 48 h (9.7% versus 2.4%, P = 0.009), but not < 12 h (8.7% versus 6.5%, 
P = 1.000) or < 24 h (13.4% versus 6.2%, P = 0.091), and that the in-hospital mortality was not significantly different 
between early and delayed endoscopy groups (< 12 h: 6.5% versus 4.3%, P = 1.000; <24 h: 4.1% versus 3.1%, P = 1.000; 
<48 h: 3.0% versus 2.4%, P = 1.000). When the timing of endoscopy was calculated from the admission, PSM analyses 
did not demonstrate any significant difference in the rate of 5-day failure to control bleeding (< 12 h: 4.8% versus 
12.7%, P = 0.205; <24 h: 5.2% versus 7.7%, P = 0.355; <48 h: 4.5% versus 6.0%, P = 0.501) or in-hospital mortality (< 12 h: 
4.8% versus 4.8%, P = 1.000; <24 h: 3.9% versus 2.6%, P = 0.750; <48 h: 2.0% versus 2.5%, P = 1.000) between early and 
delayed endoscopy groups.

Conclusion Our study could not support any significant association of timing of endoscopy with cirrhotic patients 
with AVB.
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Introduction
Acute variceal bleeding (AVB) is a fatal complication in 
liver cirrhosis. The incidence of variceal bleeding is about 
10-15% per year and 6-week mortality is 10–20% [1–3]. 
Current practice guidelines regarding the management of 
AVB mainly include blood volume restitution, antibiotic 
prophylaxis, vasoactive drugs, endoscopy, transjugular 
intrahepatic portosystemic shunt (TIPS), and salvage bal-
loon tamponade [2, 4].

Despite endoscopy is the mainstay choice of treat-
ment for AVB in patients with cirrhosis, the timing of 
endoscopy remains controversial in current guidelines. 
The Baveno VI consensus, the American Association for 
the Study of Liver Diseases (AASLD) practice guideline, 
the Belgian guideline, and the European Society of Gas-
trointestinal Endoscopy (ESGE) guideline recommend 
endoscopy within 12 h of presentation of AVB [2, 3, 5, 6]. 
The UK guideline recommends that endoscopy should 
be performed as soon as possible after resuscitation in 
patients with severe and unstable AVB, and within 24 h 
after admission in the remaining patients [7]. The Chi-
nese guideline recommends that endoscopy should ide-
ally be performed within 12-24 h since the presentation 
of AVB [8].

Previous studies regarding the timing of endoscopy in 
liver cirrhosis with AVB had contradictory conclusions. 
A retrospective cohort study, including 311 patients with 
cirrhosis and AVB, found that delayed endoscopy (> 15 h) 
was an independent risk factor for in-hospital mortal-
ity [9]. However, another retrospective cohort study 
found that the timing of endoscopy might not influence 
the 6-week mortality in patients with cirrhosis and AVB 
[10]. For this reason, we further performed an updated 
meta-analysis, showing that early endoscopy might be 
beneficial for overall survival of patients with cirrhosis 
and AVB, but not significantly associated with control of 
bleeding [11]. However, multiple factors, including the 
definition regarding timing of endoscopy, presentation of 
AVB, hemodynamic status, and severity of liver disease, 
could not be sufficiently addressed or adjusted in our 
meta-analysis.

More recently, a large randomized controlled trial 
(RCT) did not demonstrate any significant difference in 
30-day mortality between patients with upper gastroin-
testinal bleeding treated with urgent endoscopy (< 6  h) 
and early endoscopy (6-24 h) [12]. However, these find-
ings may not be appropriate for the management of AVB, 
because most patients included in this RCT were non-
cirrhotic (91.8%), and the source of bleeding was mostly 
non-variceal (82.9%) [12].

Herein, we conducted a retrospective study to further 
shed light on whether early endoscopy was beneficial for 
patients with cirrhosis and AVB, especially by adjusting 
for the definitions regarding timing of endoscopy and 

early endoscopy, manifestation of AVB, and severity of 
liver disease.

Methods
Study design
Patients with liver cirrhosis and AVB were screened from 
our retrospective database of 982 patients with liver cir-
rhosis and acute upper gastrointestinal bleeding (AUGIB) 
who were consecutively admitted to our hospital between 
January 2010 and June 2014 [13, 14] and our prospective 
database of 346 patients with liver cirrhosis and AUGIB 
who were consecutively admitted to our department 
between December 2014 and January 2022 [15, 16]. Age 
and comorbidities were not limited.

Exclusion criteria were as follows: (1) patients did not 
undergo endoscopy or those with contraindications for 
endoscopy; (2) patients underwent endoscopy at other 
hospitals or emergency department or outpatient clin-
ics of our hospital; (3) endoscopy was performed beyond 
5 days after the last episode of AUGIB; (4) the timing 
of endoscopy was ambiguous according to the medical 
records; and (5) the source of AUGIB was non-variceal or 
could not be accurately identified according to the medi-
cal records or endoscopic reports.

The study protocol has been approved by the Medical 
Ethical Committee of the General Hospital of Northern 
Theater Command with an approval number (Y [2022] 
019) and performed according to the Declaration of Hel-
sinki. Written informed consents were waived due to the 
retrospective nature of this study.

Data collection
Primary data extracted included age, gender, clini-
cal manifestations, etiology of liver disease, presence of 
hepatocellular carcinoma, systolic blood pressure, heart 
rate, hemoglobin, white blood cell, platelet count, albu-
min, alanine aminotransferase, blood urea nitrogen, 
serum creatinine, sodium, and prothrombin time (PT) at 
admission. Active variceal bleeding on endoscopy, source 
of variceal bleeding, endoscopic variceal therapy, surgery 
or interventional treatment, Child-Pugh score and class, 
and model for end-stage liver disease (MELD) score were 
also recorded.

Outcomes
Outcomes of interest included 5-day failure to control 
bleeding and in-hospital death.

Definitions
Timing of endoscopy was calculated according to the 
interval from the last presentation of AUGIB or the 
admission to endoscopy. Accordingly, eligible patients 
were divided into early and delayed endoscopy groups 
according to three different intervals, including < 12  h 
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versus ≥ 12  h, < 24  h versus ≥ 24  h, and < 48  h versus 
≥ 48 h.

AUGIB was defined as hematemesis or melena within 
120 h before admission [2]. Variceal bleeding was defined 
as: (1) the presence of active bleeding from varices on 
endoscopy; (2) signs of recent bleeding, such as white 
nipple; or (3) variceal bleeding would also be considered, 
if varices were the only lesion in the stomach, and blood 
was found in the stomach or endoscopy was performed 
24 h after bleeding [3]. Five-day failure to control bleed-
ing was defined as the presence of any of the following 
within 5 days after endoscopy: (1) vomiting fresh blood 
or aspirating more than 100 ml fresh blood for patients 
with naso-gastric tube placement after 2 h of endoscopy; 
(2) reduction of 3 g/L hemoglobin without transfusion; or 
(3) death [2].

Management of AUGIB
Generally, the management of AUGIB is in accordance 
with the current practice guideline, which primarily 
includes fluid resuscitation, blood transfusion, pharma-
cological treatment, and endoscopic treatment [1, 8]. 
Red blood cell transfusion would be given, if patients 
had a hemoglobin level of < 60-80 g/L, or they had active 
bleeding and were hemodynamically unstable. Phar-
macological treatment included intravenous vasoactive 
drugs (terlipressin, somatostatin, or octreotide) and high-
dose proton pump inhibitors. Timing of endoscopy was 
decided at the discretion of attending physicians accord-
ing to the patients’ age, consciousness, comorbidities, and 
hemodynamics. Endoscopic treatment was performed by 
experienced endoscopists. Endoscopic variceal therapy 
includes endoscopic variceal ligation, sclerotherapy, and 
injection of tissue adhesive. Endoscopic variceal liga-
tion was primarily employed for the treatment of acute 
esophageal variceal bleeding, sclerotherapy was consid-
ered when ligation was technically difficult or active vari-
ceal bleeding was observed on endoscopy, and injection 
of tissue adhesive was primarily used for the treatment 
of acute gastric variceal bleeding. Repeat endoscopy was 
often recommended 2–4 weeks after the first endoscopic 
variceal therapy, with additional endoscopic variceal 
treatment(s), if necessary. If endoscopy failed to control 
bleeding, patients would undergo surgery or interven-
tional treatment.

Statistical analyses
Continuous variables were presented as mean ± standard 
deviation and median (range), and categorical variables 
were presented as frequency (percentage). The non-
parametric Mann-Whitney U test was used for continu-
ous variables, and the chi-square test and Fisher’s exact 
test were used for categorical variables to explore the 
difference between early and delayed endoscopy groups. 

Logistic and Cox regression analyses were performed to 
identify whether early endoscopy was an independent 
predictor of 5-day failure to control bleeding or in-hos-
pital death. Odds ratios (ORs) and hazard ratios (HRs) 
with 95% confidence intervals (CIs) were calculated. A 
1:1 propensity score matching (PSM) analysis was per-
formed by using a matching tolerance of 0.02 and greedy-
matching algorithm without replacement to compare the 
rate of 5-day failure to control bleeding and in-hospital 
mortality between early and delayed endoscopy groups. 
After PSM, the comparability of baseline characteristics 
between the groups was re-evaluated. Matching factors 
included age, gender, systolic blood pressure < 90mmHg, 
heart rate > 100 beats per minute, PT, Child-Pugh score, 
MELD score, hematemesis at admission, active variceal 
bleeding on endoscopy, and endoscopic variceal therapy. 
A two-tailed P < 0.05 was considered statistically signifi-
cant. All statistical analyses were performed with IBM 
SPSS 26.0 (IBM Corp, Armonk, NY, USA).

Results
Patients
Overall, 534 patients with cirrhosis and AVB were 
included (Fig.  1). Patient characteristics were shown 
in Table  1. The median age was 55.66 years (range: 
6.28–92.31 years), and 376 (70.4%) patients were male. 
Hematemesis at admission in 332 (62.2%) patients. Most 
patients had Child-Pugh class B/C (333/498, 66.9%). 
Median MELD score was 10.51 (range: 6.43–38.01). 
Active bleeding was observed under endoscopy in 39 
(7.4%) patients. The rate of 5-day failure to control bleed-
ing was 5.1% (n = 27). The in-hospital mortality was 2.4% 
(n = 13). The causes of death included massive gastroin-
testinal bleeding (n = 8), end-stage liver disease with mul-
tiple organ failure (n = 4), and cardiogenic shock (n = 1).

Time to endoscopy according to the interval from the last 
presentation of AVB to endoscopy
< 12 h versus ≥ 12 h. In the overall-analysis, early endos-
copy group had significantly higher proportions of 
hepatitis C virus (HCV) infection and systolic blood 
pressure < 90 mmHg and white blood cell than delayed 
endoscopy group (Supplementary Table 1). Early endos-
copy group had significantly higher rate of 5-day fail-
ure to control bleeding and in-hospital mortality than 
delayed endoscopy group (Table 2).

Multivariate logistic regression analysis demonstrated 
that the interval from last presentation of AVB to endos-
copy < 12  h was not significantly associated with 5-day 
failure to control bleeding (OR = 2.889, 95% CI: 0.912–
9.151; P = 0.071). Multivariate Cox regression analysis 
showed that the interval from last presentation of AVB 
to endoscopy < 12 h was not significantly associated with 
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in-hospital death (HR = 2.828, 95% CI: 0.706–11.320, 
P = 0.142).

In the PSM analysis, 46 patients were matched to each 
group (Supplementary Table 2). There was no significant 
difference in rate of 5-day failure to control bleeding or 
in-hospital mortality between the two groups (Table 2).

< 24  h versus ≥ 24  h. In the overall-analysis, early 
endoscopy group was significantly older and had higher 
proportions of HCV infection, hematemesis, systolic 
blood pressure < 90 mmHg, Child-Pugh class B/C, and 
active variceal bleeding on endoscopy and white blood 
cell than delayed endoscopy group (Supplementary 
Table 3). Early endoscopy group had significantly higher 
rate of 5-day failure to control bleeding and in-hospital 
mortality than delayed endoscopy group (Table 2).

Multivariate logistic regression analysis demonstrated 
that the interval from last presentation of AVB to endos-
copy < 24 h was significantly associated with a higher rate 
of 5-day failure to control bleeding (OR = 6.065, 95% CI: 
2.336–15.749; P < 0.001). Multivariate Cox regression 
analysis showed that the interval from last presentation 
of AVB to endoscopy < 24 h was not significantly associ-
ated with in-hospital death (HR = 1.400, 95% CI: 0.403–
4.860, P = 0.597).

In the PSM analysis, 97 patients were matched to each 
group (Supplementary Table 4). There was no significant 
difference in rate of 5-day failure to control bleeding or 
in-hospital mortality between the two groups (Table 2).

< 48  h versus ≥ 48  h. In the overall-analysis, early 
endoscopy group was significantly older and had sig-
nificantly higher proportions of HCV infection, 

Fig. 1 Flowchart of patient selection
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Table 1 Characteristics of included patients
Variables No. Pts Mean ± SD or 

Median (Range) or
Frequency (Percentage)

Age (years) 534 55.66 (6.28–92.31)
55.78 ± 11.61

Male 534 376 (70.4%)

Etiology of underlying liver diseases 534

Hepatitis B virus 222 (41.6%)

Hepatitis C virus 47 (8.8%)

Alcohol abuse 150 (28.1%)

Hepatocellular carcinoma 534 48 (9.0%)

Hematemesis 534 332 (62.2%)

Hemodynamics
Heart rate (beats per minute) 534 80.00 (44.00-148.00)

83.36 ± 13.24

Heart rate > 100 beats per minute 534 54 (10.1%)

Systolic blood pressure (mmHg) 533 115.00 (75.00-176.00)
116.07 ± 17.59

Systolic blood pressure < 90mmHg 533 18 (3.4%)

Laboratory tests
Hemoglobin (g/L) 533 73.00 (23.00-158.00)

77.53 ± 22.51

White blood cell (1012/L) 533 4.40 (1.00-46.10)
5.45 ± 3.98

Platelet count (109/L) 533 72.00 (15.00-457.00)
87.44 ± 58.82

Total bilirubin (µmol/L) 529 19.90 (3.30-187.40)
25.01 ± 18.35

Albumin (g/L) 524 30.50 (10.00-50.70)
30.57 ± 6.53

Alanine aminotransferase (U/L) 527 22.73 (5.00-1064.00)
32.70 ± 58.03

Blood urea nitrogen (mmol/L) 512 8.03 (1.54–42.83)
8.95 ± 4.79

Serum creatinine (µmol/L) 510 62.00 (25.00-715.00)
69.30 ± 45.29

Sodium (mmol/L) 524 138.5 (109.2-160.10)
138.44 ± 4.22

Prothrombin time (seconds) 510 16.00 (10.50–55.00)
16.85 ± 4.00

Child-Pugh score 498 7.00 (5.00–13.00)
7.47 ± 1.82

Child-Pugh class A/B + C 498 165 (33.1%)/333 (66.9%)

MELD score 502 10.51 (6.43–38.01)
11.92 ± 4.61

Source of variceal bleeding 519*

Esophageal varices (%) 313 (60.3%)

Gastric varices (%) 77 (14.8%)

Esophageal and gastric varices (%) 129 (24.9%)

Active variceal bleeding on endoscopy 528# 39 (7.4%)

Endoscopic variceal therapy 534 496 (92.9%)

Surgery or interventional treatment 534 3 (0.6%)

Rate of 5-day failure to control bleeding 534 27 (5.1%)

In-hospital mortality 534 13 (2.4%)
Abbreviations: MELD, model for end-stage liver disease. Notes: * Source of variceal bleeding was unclear in 15 patients because of missing medical records or poor 
visual fields under endoscopy; # Active variceal bleeding on endoscopy cannot be identified in 6 patients because of missing endoscopic reports.
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hematemesis, systolic blood pressure < 90 mmHg, Child-
Pugh class B/C, and active variceal bleeding on endos-
copy, white blood cell, and blood urea nitrogen than 
delayed endoscopy group (Supplementary Table 5). Early 
endoscopy group had a significantly higher rate of 5-day 
failure to control bleeding than delayed endoscopy group, 
but a statistically similar in-hospital mortality (Table 2).

Multivariate logistic regression analysis demonstrated 
that the interval from last presentation of AVB to endos-
copy < 48 h was significantly associated with a higher rate 
of 5-day failure to control bleeding (OR = 4.171, 95% CI: 
1.486–11.708; P = 0.007). Cox regression analysis showed 
that the interval from last presentation of AVB to endos-
copy < 48 h was not significantly associated with in-hos-
pital death (HR = 0.808, 95% CI: 0.237–2.750, P = 0.733).

In the PSM analysis, 165 patients were matched to each 
group (Supplementary Table  6). Early endoscopy group 
had a significantly higher rate of 5-day failure to control 
bleeding than delayed endoscopy group, but a statistically 
similar in-hospital mortality (Table 2).

Time to endoscopy according to the interval from the 
admission to endoscopy
< 12 h versus ≥ 12 h. In the overall-analysis, early endos-
copy group was significantly older and had significantly 
higher proportions of HCV infection, Child-Pugh class 
B/C, and active variceal bleeding on endoscopy, white 
blood cell, total bilirubin, blood urea nitrogen, Child-
Pugh score, and MELD score than delayed endoscopy 
group (Supplementary Table 7). There was no significant 
difference in rate of 5-day failure to control bleeding or 
in-hospital mortality between the two groups (Table 3).

Multivariate logistic regression analysis demonstrated 
that the interval from admission to endoscopy < 12 h was 
not significantly associated with 5-day failure to control 
bleeding (OR = 0.873, 95% CI: 0.243–3.144; P = 0.836). 
Multivariate Cox regression analysis showed that the 
interval from admission to endoscopy < 12 h was not sig-
nificantly associated with in-hospital death (HR = 1.981, 
95% CI: 0.467–8.406, P = 0.354).

In the PSM analysis, 63 patients were matched to each 
group (Supplementary Table 8). There was no significant 
difference in rate of 5-day failure to control bleeding or 
in-hospital mortality between the two groups (Table 3).

< 24  h versus ≥ 24  h. In the overall-analysis, early 
endoscopy group was significantly older and had signifi-
cantly higher proportion of Child-Pugh class B/C and 
Child-Pugh score than delayed endoscopy group (Sup-
plementary Table 9). There was no significant difference 
in rate of 5-day failure to control bleeding or in-hospital 
mortality between the two groups (Table 3).

Multivariate logistic regression analysis demonstrated 
that the interval from admission to endoscopy < 24 h was 
not significantly associated with 5-day failure to control 
bleeding (OR = 0.867, 95% CI: 0.353–2.132; P = 0.756). 
Multivariate Cox regression analysis showed that the 
interval from admission to endoscopy < 24 h was not sig-
nificantly associated with in-hospital death (HR = 2.554, 
95% CI: 0.747–8.732, P = 0.135).

In the PSM analysis, 155 patients were matched to each 
group (Supplementary Table 10). There was no significant 
difference in rate of 5-day failure to control bleeding or 
in-hospital mortality between the two groups (Table 3).

< 48  h versus ≥ 48  h. In the overall-analysis, early 
endoscopy group was significantly older than delayed 

Table 2 Outcomes according to the timing of endoscopy defined as the interval from the last presentation of AVB to endoscopy
Overall analysis < 12h

(N = 55)
≥ 12h
(N = 434)

P value < 24h
(N = 114)

≥ 24h
(N = 357)

P value < 48h
(N = 226)

≥ 48h
(N = 242)

P value

Rate of 5-day failure to control bleeding 6 (10.9%) 14 (3.2%) 0.007 15 (13.2%) 8 (2.2%) < 0.001 20 (8.8%) 5 (2.1%) 0.001
In-hospital mortality 5 (9.1%) 6 (1.4%) < 0.001 6 (5.3%) 6 (1.7%) 0.035 8 (3.5%) 5 (2.1%) 0.332

PSM analysis < 12h
(N = 46)

≥ 12h
(N = 46)

P value < 24h
(N = 97)

≥ 24h
(N = 97)

P value < 48h
(N = 165)

≥ 48h
(N = 165)

P value

Rate of 5-day failure to control bleeding 4 (8.7%) 3 (6.5%) 1.000 13 (13.4%) 6 (6.2%) 0.091 16 (9.7%) 4 (2.4%) 0.009
In-hospital mortality 3 (6.5%) 2 (4.3%) 1.000 4 (4.1%) 3 (3.1%) 1.000 5 (3.0%) 4 (2.4%) 1.000

Abbreviations: AVB, acute variceal bleeding; PSM, propensity score matching

Table 3 Outcomes according to the timing of endoscopy defined as the interval from the admission to endoscopy
Overall analysis < 12h

(N = 75)
≥ 12h
(N = 453)

P value < 24h
(N = 175)

≥ 24h
(N = 349)

P value < 48h
(N = 289)

≥ 48h
(N = 236)

P value

Rate of 5-day failure to control bleeding 5 (6.7%) 21 (4.6%) 0.451 10 (5.7%) 17 (4.9%) 0.680 13 (4.5%) 13 (5.5%) 0.596

In-hospital mortality 4 (5.3%) 8 (1.8%) 0.055 7 (4.0%) 6 (1.7%) 0.113 8 (2.8%) 5 (2.1%) 0.634

PSM analysis < 12h
(N = 63)

≥ 12h
(N = 63)

P value < 24h
(N = 155)

≥ 24h
(N = 155)

P value < 48h
(N = 199)

≥ 48h
(N = 199)

P value

Rate of 5-day failure to control bleeding 3 (4.8%) 8 (12.7%) 0.205 8 (5.2%) 12 (7.7%) 0.355 9 (4.5%) 12 (6.0%) 0.501

In-hospital mortality 3 (4.8%) 3 (4.8%) 1.000 6 (3.9%) 4 (2.6%) 0.750 4 (2.0%) 5 (2.5%) 1.000
Abbreviations: PSM, propensity score matching
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endoscopy group (Supplementary Table  11). There was 
no significant difference in rate of 5-day failure to control 
bleeding or in-hospital mortality between the two groups 
(Table 3).

Multivariate logistic regression analysis demonstrated 
that the interval from admission to endoscopy < 48 h was 
not significantly associated with 5-day failure to control 
bleeding (OR = 0.643, 95% CI: 0.275–1.506; P = 0.309). 
Multivariate Cox regression analysis showed that the 
interval from admission to endoscopy < 48 h was not sig-
nificantly associated with in-hospital death (HR = 1.513, 
95% CI: 0.416–5.499, P = 0.529).

In the PSM analysis, 199 patients were matched to each 
group (Supplementary Table 12). There was no significant 
difference in rate of 5-day failure to control bleeding or 
in-hospital mortality between the two groups (Table 3).

Subgroup analyses
Subgroup analyses were performed according to the 
manifestations of AUGIB (hematemesis versus non-
hematemesis) and severity of liver diseases (Child-Pugh 
class A versus Child-Pugh class B/C). The results were 
shown in Supplementary Table  13 and Supplementary 
Table 14.

Discussion
Based on the data obtained from our center, the benefit 
of early endoscopy on the outcomes of patients with liver 
cirrhosis and AVB could not be supported. It seems to be 
contrary to the traditional concept that early endoscopy 
could achieve more rapid hemostasis and hence bet-
ter outcomes. Notably, early endoscopy may influence 
basic resuscitation, leading to ischemic complications, 
and shorten the duration of action of vasoactive drugs 
or antibiotics before endoscopic treatment for acute gas-
trointestinal bleeding [17]. Additionally, there were a sig-
nificantly larger number of patients with active bleeding 
in early endoscopy group. Thus, a large amount of blood 
and contents in the non-fasting stomach limits the visual 
field under endoscopy and masks the primary source of 
bleeding, thereby increasing the technical difficulty as 
well as risk of aspiration or perforation [18]. By compari-
son, delayed endoscopy may be safer and provides clearer 
visual field, especially after portal pressure has been suf-
ficiently decreased by the use of vasoactive drugs [10].

Our finding may be influenced by the definition regard-
ing time to endoscopy, the manifestation of AVB, or the 
severity of liver dysfunction. First, until now, any stan-
dard definition regarding time to endoscopy has not 
been given by any practice guideline yet [2, 3, 6, 19, 20]. 
Indeed, the definitions regarding time to endoscopy are 
heterogeneous among previous studies. By contrast, in 
the present study, both of two major definitions, of which 
one refers to the interval from the last presentation of 

gastrointestinal bleeding to endoscopy [21], and another 
refers to the interval from the admission to endoscopy [9, 
22], have been employed. It is true that the number and 
percentage of patients assigned to early endoscopy group 
were different (55 [10.3%] in < 12  h endoscopy group 
according to the first definition versus 75 [14.0%] in 
< 12 h endoscopy group according to the second defini-
tion). On the other hand, the definitions regarding early 
endoscopy are also different among previous studies, 
including < 6h [23], < 12h [21, 22] and < 24h [24]. Accord-
ingly, the results of overall analyses based on the interval 
from the last presentation of AVB to endoscopy are also 
heterogeneous that < 12  h and < 24  h endoscopy group, 
but not < 48 h endoscopy group, had significantly higher 
in-hospital mortality than delayed endoscopy group.

Second, patients with cirrhosis and AVB who presented 
with hematemesis at admission may have worse prog-
nosis than those who presented with melena [14]. The 
results of our subgroup analyses based on the interval 
from the last presentation of AVB to endoscopy demon-
strated that early endoscopy was significantly associated 
with a higher risk of 5-day failure to control bleeding 
in patients with hematemesis, but such an association 
remains in patients with non-hematemesis. By contrast, 
a previous cohort study by Chen et al. found that 6-week 
rebleeding rate and mortality were lower in patients with 
hematemesis who underwent early endoscopy than those 
who underwent delayed endoscopy, but not significantly 
different between the two groups in patients without 
hematemesis [22]. Such a difference between current 
and previous studies may be because all of the patients 
included in the Chen’s study had active AVB, but active 
bleeding was observed endoscopically in only 7.4% of our 
patients. Rapid control of active bleeding by early endos-
copy is beneficial for preventing from an injury to the 
liver and other organs and achieving better outcomes. It 
can be speculated that patients with hematemesis with-
out active bleeding will benefit more from delayed endos-
copy after sufficient medical therapy as compared to early 
endoscopy.

Third, the severity of liver cirrhosis affects the progno-
sis of AVB [25]. It has been confirmed that MELD score 
is an independent predictor for the prognosis of liver 
cirrhosis with AVB [26, 27]. Huh et al. found that early 
endoscopy, which was defined as the interval from the 
last presentation of gastrointestinal bleeding to endos-
copy ≤ 12 h, increased the risk of 6-week rebleeding and 
death in the low-risk (MELD score ≤ 17) group, but the 
timing of endoscopy was not associated with the prog-
nosis in the high-risk (MELD score > 17) group [21]. By 
comparison, according to the results of our subgroup and 
PSM analyses, the association between timing of endos-
copy and outcomes was not influenced by Child-Pugh 
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class or score. Thus, the optimal timing of endoscopy 
may not be dependent upon the severity of liver cirrhosis.

Our study has several limitations as follows. First, our 
study was retrospective. The selection of emergency 
endoscopy often depends on the patients’ conditions, 
physicians’ decisions, and availability of endoscopists, 
which leads to a considerable selection bias. Specifi-
cally, patients with massive hematemesis who were not 
effectively treated by drugs were more prone to early 
endoscopy, those with hemodynamic instability would 
undergo delayed endoscopy after basic resuscitation, and 
those admitted during off-hours might undergo delayed 
endoscopy. Although all procedures were performed by 
experienced endoscopists, it may be different in judging 
the source of gastrointestinal bleeding and treating AVB 
under endoscopy among endoscopists, which influences 
the prognosis of patients. In addition, endoscopic find-
ings in the stomach were retrospectively derived from 
the patients’ medical records alone, but they seemed to 
be insufficient to evaluate whether gastric contents had 
influenced the efficacy of gastric variceal treatment under 
endoscopy. Second, our study excluded patients who had 
undergone endoscopy at their local hospitals and out-
patient and emergency departments, those who were 
not suitable for endoscopy, as well as those who died 
before endoscopy. Such patients should be more severe 
and critical. Third, this was a single-center study, which 
should be validated by a multi-center study. In addition, 
our study had a relatively small number of death events, 
which might be unpowered to achieve statistically sig-
nificant results between early and delayed endoscopy 
groups.

In conclusion, our study did not confirm an association 
of timing of endoscopy with risk of 5-day failure to con-
trol bleeding or in-hospital death in patients with cirrho-
sis and AVB. Endoscopy after adequate medical therapy 
may be more effective than urgent endoscopy. RCTs with 
strict eligibility criteria and optimal definitions regard-
ing timing of endoscopy are needed to confirm the effect 
of the timing of endoscopy on prognosis of patients with 
cirrhosis and AVB in the future.
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