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Abstract
Endoscopic esophageal variceal ligation (EVL) is the recommended 

endoscopic modality to achieve hemostasis of actively bleeding esophageal 
varices and is also utilized for primary and secondary prophylaxis. 
Physicians may delay feeding up to 48-72 hours after EVL due to 
concerns of precipitating rebleeding. We conducted a systematic review 
of the literature using Embase, Medline, the Cochrane Central Register 
of Controlled Trials, and the Web of Science Core Collection to identify 
all studies that compared outcomes of early vs delayed feeding in patients 
after undergoing EVL. All analyses were conducted using RevMan meta-
analysis software. Four RCTs, including 271 patients (average age 49.8 
years and 82.9% male) were included in the final meta-analysis. The 
average Child-Pugh scores in the early and delayed feeding groups were 
8.5 and 8.4 respectively, and the average MELD scores were 13.7 and 13.6 
respectively. The early refeeding group had a significantly shorter length of 
hospital stay, by an estimated 1.59 days, compared to the delayed feeding 
group (95% CI: -2.06, -1.11, p<0.00001, I2=0%). There was no significant 
difference between the groups regarding post-EVL rebleeding rates 
(RR: 0.65, 95% CI: 0.22-1.91, p=0.44, I2=0%), development of ascites 
(RR: 0.58, 95% CI: 0.25-1.34, p=0.2, I2=0%), infection (RR: 0.59, 95%  
CI: 0.15-2.28, p=0.44, I2=47%), or overall mortality (RR: 0.55, 95% 
CI: 0.15-2.03, p=0.37, I2=0%). In conclusion, early feeding is safe 
and associated with a decreased length of hospital stay in patients after 
undergoing EVL for esophageal varices.
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Introduction
Esophageal varices occur as a complication of cirrhosis secondary to 

portal hypertension and variceal hemorrhage is a decompensating event 
associated with high mortality rates. [1] Endoscopic esophageal variceal 
ligation (EVL) is the recommended endoscopic modality to achieve 
hemostasis of actively bleeding esophageal varices, along with hemodynamic 
stabilization and medical management. EVL is also utilized for primary and 
secondary prophylaxis in cirrhotic patients with esophageal varices. [2] The 
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Inclusion/Exclusion Criteria
We used the following parameters for study inclusion: (1) 

inclusion of patients undergoing EVL for bleeding esophageal 
varices, (2) studies that reported comparisons of clinical 
outcomes and adverse events between patients receiving 
early vs delayed feeding after undergoing EVL. Outcomes of 
interest included post-EVL length of hospital stay, bleeding, 
ascites, infection, and overall mortality.

Screening and Data Collection
The studies were screened by two independent reviewers 

(ZA and SFA). The initial screening was based on titles and 
abstracts, with the full-text screening of relevant publications 
following. Next, two independent reviewers extracted the 
data (ZA and JB). Discrepancy in study selection and data 
extraction was resolved through mutual discussion. Finally, 
data on demographics (age and male sex), definitions of early/
delayed feeding, and outcomes (length of hospital stay, post-
EVL bleeding, ascites, infection, and overall mortality) were 
collected and summarized using Microsoft Excel (Microsoft, 
Redmond, Washington, United States).

Data Synthesis and Statistical Analysis
All statistical analyses were conducted using RevMan 

meta-analysis software. Given the presumed heterogeneity 
in studies, a random-effects model was used as a priori to 
pool and compare outcomes. Risk ratios (RR) with 95% 
confidence intervals (CI) and p-values were determined for 
dichotomous outcomes. Mean difference (MD), 95% CI, and 
p-values were obtained for continuous outcomes. A p-value of 
≤0.05 was considered statistically significant for all outcomes
studied. An I2 test was used to evaluate the heterogeneity
of the studies. An I2 of >50% was considered to represent
significant heterogeneity.

Bias and Quality Assessment
The Cochrane risk-of-bias assessment tool was employed 

to assess the quality of the included randomized controlled 
trials (Table 2). [15] Two authors (ZA and UF) independently 
completed the assessment, and discordances were handled 
by a third reviewer (SFA). Publication bias assessment and 
sensitivity analysis were not performed due to the limited 
number of studies included in the final analysis. 

Results
The initial search revealed a total of 107 studies. Three 

RCTs that included a total of 271 patients, met our inclusion 
criteria and were included in the final meta-analysis. [16-
18] The average patient age was 49.8 years and 82.9% were
male. The average Child-Pugh scores in the early and delayed
feeding groups were 8.5 and 8.4 respectively, and the average
MELD scores were 13.7 and 13.6 respectively. The PRISMA
flow diagram in Figure 1 elaborates our systematic literature

most common complication following EVL is rebleeding, 
which in severe cases can lead to hemorrhagic shock and 
even death. [1,3,4]

Most patients who develop esophageal variceal 
hemorrhage are critically ill, with 6-week mortality rates 
of 15-25%. [3,5,6] Those with additional manifestations 
of decompensated liver cirrhosis such as ascites or hepatic 
encephalopathy have a 5-year mortality rate of 80%. [7] 
Patients with cirrhosis are also commonly sarcopenic 
and malnourished, making adequate nutrition imperative 
in their overall treatment. [8] Furthermore, withholding 
an oral diet may also lead to patient dissatisfaction due to 
hunger. [9] Early enteral nutrition may reduce the risk of 
mortality and pneumonia when compared to delayed enteral 
nutrition in critically ill patients. [10] However, the optimal 
time to feed patients presenting with esophageal variceal 
hemorrhage after EVL has been under investigation due to 
the risk of rebleeding. Theoretically, enteral feeding increases 
splanchnic blood flow, which could lead to increased portal 
pressures and increased risk of rebleeding, but the extent of 
this effect and its clinical relevance is uncertain. 

Previous publications have suggested that clinicians wait 
48-72 hours before feeding patients hospitalized with active
variceal bleeding after endoscopic EVL. [11-13] Although
early feeding after therapeutic endoscopy has previously
been determined to be safe [14], some clinicians may still
delay feeding after EVL in apprehension of rebleeding. Thus,
we conducted a systematic review and meta-analysis to
synthesize information from the currently available literature
on patient outcomes after EVL in early vs delayed feeding
groups.

Methods
Systematic Review

A comprehensive search strategy to identify reports of 
studies of effect of timing of food intake on postoperative 
variceal bleeding after endoscopic variceal ligation was 
constructed in Embase (Embase.com, Elsevier) by an 
experienced health sciences librarian (WLS) using truncated 
keywords, phrases, proximity searching and subject headings. 
This strategy was translated to MEDLINE (PubMed 
platform, National Center for Biotechnology Information, 
National Library of Medicine), Cochrane Central Register 
of Controlled Trials (CochraneLibrary.com, Wiley), and the 
Web of Science Core Collection (Web of Science platform, 
Clarivate) with all searches performed on 28 July 2022 (see 
Supplementary Information for detailed search strategies).  
No publication date or language limits were used.  All results 
were exported to EndNote 20 citation management software 
(Clarivate, Philadelphia, PA, USA) and duplicates were 
removed by successive iterations of EndNote's duplicate 
detection algorithms and manual inspection.
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Study 
Author 
(Year, 

Design)

n

Age in years 
(mean ±SD) 
and Sex (% 

Male)
Study 

Population

Child-Pugh/MELD 
score (mean ±SD)

EV Severity 
Grading*

Timing of 
Feeding Post-

EVL

PT/INR/Platelet 
count

E D Total E D E D E D E D E D

Huang et al.

48 52 100 NR

- Age >18
years

NR NR 4 hours 24 
hours

Platelets <50 
x10^9 (n=25); 

PT prolonged >4 
seconds (n=15)

(2012, 
prospective 

RCT)

- Elective
endoscopic 

EVL

Lo et al. 
(2015, 

prospective 
RCT)

36 34 70

Age: 
47.5 
±12.6

Age: 
53.2 
±11.8

- Age 20-
80 years

with portal
hypertension
secondary to
cirrhosis who

underwent
successful

EVL for 
acutely 

bleeding 
varices 

Child-
Pugh:

Child-
Pugh: F1: 6 F1: 5

4 hour 
fast, 3 
days 
liquid 
diet, 3 
days 
soft 
diet

48 hour 
fast, 
1 day 
liquid 
diet, 4 
days 
soft 
diet

INR: 
2.9 ±2.2

INR: 
3.1 ±2.0

Sex: 
86% 
male

Sex: 
82% 
male

7.6 ±1.8 8.2 ±2.2 F2: 
22 F2: 22

MELD: MELD: F3: 8 F3: 7
12.4 
±3.7

13.3 
±4.2

Sidhu et al.

52 49 101

Age: 
51.5 
±11.2

Age: 
47.2 
±12.6

- Age 20-80
years with
confirmed

cirrhosis who 
underwent 
successful 

EVL for 
acutely 

bleeding 
varices

Child-
Pugh:

Child-
Pugh:

F2: 
40 F2: 38

1 hour 
liquid 
diet, 

regular 
diet 

after 4 
hours

4 hour 
fast, 24 
hours 
liquid 
diet, 
then 

regular 
diet

INR: 
1.5 ±1.4

INR: 
2.3 ±1.5

(2019, 
prospective 

RCT)

Sex: 
88% 
male

Sex: 
76% 
male

- Excluded
Child–Pugh
score >13,
overt HE,
grade 1 

EV, gastric 
variceal 
bleeding

9.1 ±1.2 8.6 ±1.5 F3: 
12 F3: 11

MELD: MELD:
14.6 
±8.2

13.8 
±6.6

Total 148 145 293

Total mean 
age: 49.8

Total 
mean 
in E

Total 
mean 
in D

Total % male: 
82.9%

Child-
Pugh: 

8.5

Child-
Pugh: 

8.4

MELD: 
13.7

MELD: 
13.6

Table 1: Study Characteristics
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STUDY
RANDOM 

SEQUENCE 
GENERATION

ALLOCATION 
CONCEALMENT

BLINDING OF 
PARTICIPANTS 

AND PERSONNEL

BLINDING OF 
OUTCOME 

ASSESSMENT

INCOMPLETE 
OUTCOME DATA

SELECTIVE 
REPORTING

OTHER 
BIAS

Lo et al Low Unclear Unclear Unclear Low Low Unclear

Sidhu et al Low Low Low Low Low Low Low

Huang et al High Unclear Unclear Unclear Unclear Low High

Table 2a: Quality Assessment via Cochrane Risk-of-Bias Tool

Figure 1: PRISMA Flow Diagram of the Literature Review Process

Figure 2a: Length of hospital stay. The early feeding group had a significantly shorter length of hospital stay, by an estimated 1.59 days, 
compared to the delayed feeding group (95% CI: -2.06, -1.11, p<0.00001, I2=0%).

search process. Study characteristics, including patient 
demographics and definitions of early and delayed feeding, 
are reported in Table 1.
Length of hospital stay

The early feeding group had a significantly shorter 
length of hospital stay, with an estimated 1.59 fewer days, 
compared to the delayed feeding group (95% CI: -2.06, -1.11, 
p<0.00001, I2=0%). (Figure 2a)

Post-EVL bleeding
There was no significant difference in post-EVL bleeding 

observed between the early and delayed feeding groups (RR: 
0.65, 95% CI: 0.22-1.91, p=0.44, I2=0%). (Figure 2b)
Ascites

There was no significant difference in post-EVL 
development of ascites between the early and delayed feeding  
groups (RR: 0.58, 95% CI: 0.25-1.34, p=0.2, I2=0%).  
(Figure 2c)
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Discussion
To our knowledge, our study is the first comprehensive 

systematic review and meta-analysis performed specifically 
looking at outcomes of early vs delayed feeding in patients 
after post-EVL for esophageal varices. In this study, patients in 
the early feeding group spent an estimated 1.489 fewer days in 
the hospital than those in the delayed feeding group (95% CI: 
-2.166, -0.812, p<0.01, I2=16.64%). We found no significant

Infection
There was no significant difference in the development of 

infection between the early and delayed feeding groups (RR: 
0.59, 95% CI: 0.15-2.28, p=0.44, I2=47%). (Figure 2d)
Overall mortality

There was no significant difference in overall mortality 
between the early and delayed feeding groups (RR: 0.55, 
95% CI: 0.15-2.03, p=0.37, I2=0%). (Figure 2e)

Figure 2b: Bleeding There was no significant difference in post-EVL bleeding observed between the early and delayed feeding groups  
(RR: 0.65, 95% CI: 0.22-1.91, p=0.44, I2=0%).

Figure 2c: Ascites. There was no significant difference in the development of ascites between the early and delayed feeding groups  
(RR: 0.58, 95% CI: 0.25-1.34, p=0.2, I2=0%).

Figure 2d: Infection. There was no significant difference in the development of infection between the early and delayed feeding groups 
(RR: 0.59, 95% CI: 0.15-2.28, p=0.44, I2=47%).

Figure 2e: Overall mortality. There was no significant difference in overall mortality between the early and delayed feeding groups  
(RR: 0.55, 95% CI: 0.15-2.03, p=0.37, I2=0%).
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difference between rates of adverse events including post-
EVL bleeding, blood transfusion requirements, development 
of ascites, infection, and overall mortality, between the early 
and delayed feeding groups. Our findings mirror the findings 
of Kan et al., who reported in their 2022 meta-analysis that 
early feeding is safe and associated with a decreased length 
of hospital stay in patients after undergoing therapeutic 
endoscopic procedures. [14] Their team studied a broader 
patient population than us, including patients undergoing 
endoscopic sclerotherapy for upper gastrointestinal bleeding, 
sclerotherapy/banding/ligation for bleeding esophageal 
varices, and endoscopic submucosal dissection for gastric 
neoplasms. 

We found that early feeding post-EVL was associated 
with a decreased length of hospital stay, although differences 
in other outcomes including post-EVL bleeding and mortality 
did not reach statistical significance. A potential explanation 
could be that delayed feeding delays the presentation of the 
complication, but does not prevent its occurrence. For patients 
who develop rebleeding or other complications with feeding, 
an early feeding timeline would allow for earlier identification, 
intervention, and resolution of the complication compared to 
delayed feeding, which lead to decreased length of hospital 
stay. It is also possible that the time difference between the 
early feeding and delayed feeding groups included in our 
study was not long enough to allow for enough healing to 
reduce the risk of rebleeding. The delayed feeding groups 
included in our study resumed a diet between 1 and 4 days, but 
the process of strangulation, sloughing, and ulcer formation 
usually takes 4-10 days, while complete healing can take up 
to 14-21 days. [19] No significant difference in the rate of 
rebleeding was found in our meta-analysis.

Our meta-analysis found no difference in the development 
of ascites after EVL between the early and delayed feeding 
groups. While previous studies have reported significant 
increases in the incidence and severity of portal hypertensive 
ascites after EVL, [20, 21] whether EVL leads to an increase 
in portal pressures that leads to the development of ascites 
is unknown. Current AASLD guidelines support the use of 
splanchnic vasoconstrictors, such as somatostatin and its 
analogues, in patients with acute variceal hemorrhage. [2] 
These vasoactive agents are typically given for 2-5 days, 
which could mitigate the increase in splanchnic blood flow 
caused by early feeding. It is also possible that early nutrition 
increases serum protein and oncotic pressure enough to 
balance the hydrostatic pressure behind ascites development. 
[22] In addition, the AASLD guidelines recommend antibiotic 
prophylaxis in acute variceal hemorrhage, usually with
ceftriaxone for 5-7 days, [2] which could affect the lack of
significant difference in rates of infection after EVL between
the early and delayed feeding groups.

This meta-analysis has the following strengths: 
performance of a systematic literature search with inclusion 
of all RCTs that met well-defined inclusion criteria, 
careful exclusion of redundant studies, and low levels of 
heterogeneity in our study. However, our meta-analysis had 
several limitations. First, the sample size was small, due to 
the limited data available in published literature. Second, 
the studies in our meta-analysis defined early and delayed 
feeding differently (Table 1) in terms of timing, which 
could have impacted our results. Third, we were unable to 
perform a subgroup analysis based on severity of esophageal 
varices due to lack of specific data available. Two of the three 
included studies reported the severity of esophageal varices 
in their patients, with the majority classified as size F2 varices 
(medium and tortuous). (Table 1) However, data outcomes in 
patients with F2 and F3 varices (large and occupying >33% 
of the esophageal lumen) were not reported. [16,18] Fourth, 
our study is susceptible to selection bias, which is inherent to 
meta-analysis, although every effort was made to conduct a 
comprehensive review of the literature.

In conclusion, early feeding is safe and associated with a 
decreased length of hospital stay in patients after undergoing 
EVL for esophageal varices. However, larger randomized 
controlled trials are needed to better evaluate the risks and 
benefits of early enteral feeding after EVL, as well as in 
specific patient populations, such as those with large F3 
varices.
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