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Graphical abstract

Multicenter study of 536 outpatients with cirrhosis undergoing EBL:
Bleeding is uncommon and unrelated to INR/PLT or transfusion of blood products

* Fresh frozen plasma (FFP) administered at the discretion of the physician if INR was >1.5
** PLT were transfused at the discretion of the physician if platelet count <50 x 109/L
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17 received FFP* (16%)
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2 received FFP

105
16 received FFP

PLT <50
n = 85
24 received PLT** (28%)

6 (8%)
4 received PLT

79
20 received PLT

Patients who bled had significantly higher Child-Pugh and MELD scores compared to non-bleeders

EBL=endoscopic band ligation

Highlights Lay summary

� Multicenter analysis of prophylactic administration

of blood products in 536 outpatients with cirrhosis
undergoing EBL.

� The prophylactic transfusion protocol was only
followed in 16% and 28% of procedures with high
INR and/or low platelets, respectively.

� Post EBL-bleeding occurred in 26 patients – 4.8% of
patients and in 2.2% of procedures.

� Patients that bled had higher Child-Pugh and MELD
scores compared to those that did not bleed.

� There was no clear relationship between post-EBL
bleeding and the baseline INR/platelet count
before the procedure.
https://doi.org/10.1016/j.jhepr.2021.100363
Patients with chronic liver disease or cirrhosis and
enlarged veins (varices) of the esophagus that can
potentially bleed commonly need an endoscopy to
treat these varices with elastic rubber bands (endo-
scopic band ligation). Some patients have low platelet
counts or prolonged coagulation tests. This analysis of
4 centers evaluated the use of prophylactic adminis-
tration of blood products in outpatients with cirrhosis
undergoing endoscopic band ligation. The results
showed that bleeding after band ligation is uncom-
mon and that if bleeding occurs it does not seem to be
related with coagulation tests or the administration of
blood products to prevent bleeding after band ligation
of esophageal varices.
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Background & Aims: Prophylactic administration of platelets and fresh frozen plasma (FFP) has been recommended in pa-
tients with cirrhosis with low platelets and/or prolonged international normalized ratio (INR) without scientific evidence to
support this practice. In this analysis, we evaluated the use of prophylactic administration of blood products in outpatients
with cirrhosis undergoing endoscopic band ligation (EBL).
Methods: This is a multicenter retrospective analysis of consecutive EBL procedures in patients with cirrhosis at 4 hospitals in
Spain from 01/2010-01/2017. FFP and/or platelet transfusion were given at the discretion of the physician if INR was >1.5 and/
or platelet count <50x109/L. Patient demographics, endoscopic findings, bleeding events after EBL, and the use of prophylactic
FFP or platelets were recorded.
Results: A total of 536 patients underwent 1,472 EBL procedures: 72% male; main etiology HCV and alcohol (72%); median
MELD score 11; Child-Pugh A/B/C (59/33/8%). EBL procedures were performed for primary (51%) or secondary (49%) pro-
phylaxis. A median of 2 procedures per patient were performed.1-4 FFP and/or platelets were administered in 41 patients
(7.6%). The prophylactic transfusion protocol was followed in 16% and 28% of procedures with high INR and/or low platelets,
respectively. Post-EBL bleeding occurred in 26 out of 536 patients (4.8%) and in 33 out of 1,472 procedures (2.2%). Bleeding
was due to post-EBL ulcers in 21 patients and due to band dislodgment in 5. In 6 patients, bleeding occurred within 24 hours
and in the remaining patients it occurred within 2 weeks after EBL. In those that bled, 7 met criteria for transfusion (2 for FFP
and 5 for platelets), of whom only 1 received FFP and 4 received platelets; the remaining 19 patients did not meet criteria for
transfusion. There was no association between INR or platelet count and bleeding events. Univariate and multivariate analysis
revealed that Child-Pugh and MELD scores were risk factors for post-EBL bleeding.
Conclusions: The incidence of post-EBL bleeding is low and is associated with advanced liver disease. Post-EBL bleeding was
not related to baseline INR/platelet count and most outpatients with post-EBL bleeding did not meet criteria for prophylactic
transfusion.
Lay summary: Patients with chronic liver disease or cirrhosis and enlarged veins (varices) of the esophagus that can
potentially bleed commonly need an endoscopy to treat these varices with elastic rubber bands (endoscopic band ligation).
Some patients have low platelet counts or prolonged coagulation tests. This analysis of 4 centers evaluated the use of pro-
phylactic administration of blood products in outpatients with cirrhosis undergoing endoscopic band ligation. The results
showed that bleeding after band ligation is uncommon and that if bleeding occurs it does not seem to be related with
coagulation tests or the administration of blood products to prevent bleeding after band ligation of esophageal varices.
© 2021 The Authors. Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords: acute variceal bleeding; cirrhosis; MELD score; Child Score; endoscopic band ligation; esophageal varices; primary prophylaxis; secondary prophylaxis; post-band
ligation ulcer; gastrointestinal bleeding; fresh frozen plasma; platelets; platelet transfusion.
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Introduction
Variceal hemorrhage is a major cause of morbidity and mortality
in patients with cirrhosis. It occurs in up to 25–40% of patients
with cirrhosis and each episode is associated with up to a 20%
risk of mortality, with an increased risk of repeated episodes of
bleeding if no prevention measures are provided.1,2 Endoscopic
band ligation (EBL) is considered a first-line therapy for the
control of acute variceal bleeding. In addition, EBL along with
beta-blockers is always recommended as a measure of secondary
prophylaxis of variceal bleeding. EBL is also commonly used as
primary prophylaxis of variceal bleeding when beta-blockers are
contraindicated or not tolerated.2,3 A serious complication of this
procedure is major bleeding due to post-ligation ulcer, which
usually occurs 1 to 2 weeks after the procedure. Published data
indicates that the incidence of this complication ranges between
1.5%–10%.4-8 In most cases post-EBL ulcer bleeding requires
hospitalization and blood transfusions; mortality rates in this
setting can be as high as 50%.9

Advanced liver disease with high Child-Pugh and model for
end-stage liver disease (MELD) score and presence of ascites are
described risk factors for post-EBL ulcer bleeding.4-8 Bleeding
risk assessment is a well-established practice in the clinical
evaluation of patients with liver disease. However, none of the
commonly used tests are considered reliable for predicting
bleeding risk in patients with cirrhosis that undergo EBL. Con-
ventional tests, such the prothrombin time or international
normalized ratio for prothrombin time (INR) and activated par-
tial thromboplastin time do not correlate with procedure-related
bleeding in patients with cirrhosis.10 Extremely low platelet
counts (between 5,000-10,000/ll) may correlate with the risk of
bleeding; however, there is limited data to support this
contention.11 Although not widespread, some centers use pre-
procedure cut-offs to determine whether to administer fresh
frozen plasma (FFP) and platelets before an EBL in patients with
cirrhosis with an INR >−1.5 and platelet count <−50,000/ll. These
cut-offs are empirically used but there is no evidence-based
rationale for this practice given that the use of blood products
to reach a normal coagulation value does not seem to be asso-
ciated with less bleeding complications in patients with
cirrhosis.10 In addition, the vast majority of bleeding episodes
occur >24 hours after the procedure rendering the use of blood
products of limited value for the prevention of bleeding. There
are no established methods of preventing post-EBL ulcer
bleeding and FFP and platelet transfusion do not seem to prevent
bleeding episodes and confer a benefit in these patients.

Since transfusions of FFP and platelets may increase the risk
of adverse events (infection, anaphylactic reaction, etc) and even
the risk of bleeding due to portal pressure elevation from
excessive volume expansion with plasma this practice has been
called into question by several publications.10,12-14 Therefore, the
aim of this study was to analyze the prevalence and character-
istics of post-EBL ulcer bleeding and examine the role of pro-
phylactic blood product transfusion in this setting.
Patients and methods
We retrospectively reviewed the medical records of consecutive
outpatients with cirrhosis who underwent a scheduled EBL for
primary and secondary prophylaxis from 01/2010-01/2017 at 4
centers in Spain: Hospital Clinic, Barcelona, Universitari Mutua
de Terrassa, Consorci Sanitari de Terrassa and Corporació Sani-
tària Parc Taulí. Patients with EBL and active variceal bleeding
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were excluded. Approval to carry out this study was granted by
the Institutional Review Board of all the participating centers.

Varices were classified as small or large according to AASLD
guidelines.1 The EBL procedure was performed in standard fashion
as described elsewhere.3 The banding procedurewas performed by
experienced endoscopists duringwithdrawal of the endoscope and
after aspiration of air and fluids of the stomach. The bands were
placedwith the same device (4 or 6 Shooter Universal SaeedMulti-
Band Ligator, Cook Medical, or Speedband Superview Super 7,
Multiple Band Ligator Kit Boston Scientific). The endoscopes used
were adult gastroscope type Olympus GIF 160 (Olympus Medical
Systems, Hamburg, Germany).

Following EBL, proton pump inhibitors (PPIs) were adminis-
tered for at least 7 days in all patients. Patients received sedation
with propofol using a target-controlled infusion system (Frese-
niusVial; Chemin de Fer, Beziers, France) or a titrated dose of
propofol. Patients with primary prophylaxis did not receive non-
selective beta-blockers, whereas those undergoing secondary
prophylaxis were administered non-selective beta-blockers
(propranolol, nadolol, or carvedilol) at the discretion of the
treating physician. Patients were observed for at least 4-6 hours
after the procedure. Food intake was allowed 6-12 hours
following the endoscopic procedure. Standard blood tests and
coagulation assays were assessed in all patients before proced-
ure. The recommended transfusion protocol was the same in all
centers and given at the physician’s discretion. A transfusion of
FFP (15 ml x kg) was administered if INR was >−1.5 and 1 pool of
platelets was administered if the platelet count was <−50 x 109/L.

Protocol compliance was defined as blood product transfusion
depending on the coagulation values. Bleeding was defined as any
episode of fresh hematemesis >2 hours after EBL, drop in hemo-
globin levels >2 g/L, and/or melena.15 It was considered early if it
occurred within 24 hours and as late if it occurred after 24 hours.
A severe complication was defined as hemodynamic instability or
blood product requirement. Patients were followed for 4 weeks
after the procedure. Post-EBL bleeding was managed as an
episode of acute variceal bleeding according to guidelines.1,2,15
Statistical analysis
The main analysis was performed per patient. However, analysis
per procedures was also performed. Analysis of continuous var-
iables was expressed as median and interquartile range. The chi-
square test or the Fisher�s exact test was used for qualitative or
dichotomized variables, and the Mann-Whitney test for contin-
uous variables. Variables with statistical significance (p <0.05)
were selected for inclusion in a logistic regression model. A 2-
tailed p <0.05 was taken as representing statistical significance.
All analyses were performed with the SPSS version 25 software
(Chicago, IL).
Results
A total of 536 patients underwent 1,472 EBL sessions between
2010 and 2017. The number of patients included by every insti-
tution was as follows: Hospital Clinic of Barcelona 401, Hospital
Universitario Mutua de Terrassa 56, Consorcio Sanitario de Ter-
rassa 25, and Corporación Sanitària Parc Taulí 54 patients. The
median procedure per patient was 2.1-4 The baseline character-
istics are described in Table 1. Primary prophylaxis was the
indication in 51% of procedures, and secondary prophylaxis in
49%.
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Table 1. Baseline characteristics of 536 patients that underwent 1,472 EBL
procedures.

Age (years) 61 (52–70)
Sex (M/F) 384/152
Child score 6 (5–8)
Child class A, B, C (%) 59/33/8
MELD 11 (8–14)
Etiology: HCV, alcohol, other (%) (40,31,29)
Primary prophylaxis/Secondary prophylaxis (%) 51/49
Creatinine (mg/dl) 0.8 (0.7–1.1)
Bilirubin (mg/dl) 1.3 (0.8–2.0)
INR 1.26 (1.15–1.42)
Platelets x 109/L 91 (60–126)
APTT (seconds) 31 (28–34)
Fibrinogen (g/L) 2.6 (2–3.6)
Transfusion pre-procedure n (%)

Any blood product 37 (6.9)
FFP 18 (3.4)
Platelets 24 (4.5)

Bleeding n (%) 26 (4.8)
Early (within 24 hours) 5 (0.9)
Late (within 15 days) 21 (3.9)

APTT, activated partial thromboplastin time; EBL, endoscopic band ligation; FFP, fresh
frozen plasma; INR, international normalized ratio; MELD, model for end-stage liver
disease.
Twenty-six patients (4.8%) experienced bleeding after EBL:
bleeding was early in 6 patients (1.1%) and late in 20 (3.5%). An
analysis per procedure showed that bleeding occurred in 33/
1,472 (2.2%). Bleeding was due to post-EBL ulcers in 21 patients
(late) and due to band dislodgment in 5 (early complications).
There was no association of post-EBL bleeding with the first or
last procedure in a sequence of bandings.

As described in Fig. 1, a total of 108 patients had INR >−1.5 and
85 patients had a platelet count <−50,000/ll. FFP was adminis-
tered to 18 patients (3.4%) and platelets were administered in 24
patients (4.5%); 2 patients received both FFP and platelets. Only
16% (17/108) of those that met criteria were transfused with FFP
and 28% (24/85) of those that met criteria received platelet
transfusion. A small proportion of those with an elevated INR
(2.7%; n = 3) and low platelets (7%; n = 6) had post-EBL bleeding.
In those that bled after EBL, only 7 met criteria for transfusion (2
for FFP and 5 for platelets). Of these, 1 with elevated INR received
FFP and 4 received platelet transfusion. Of note, 8 patients out of
108 had an INR >2.5; only one of them underwent transfusion
and bled. Fifteen patients out of 108 had a platelet count
Bleeding

n Yes N

INR ≥1.5 108 n = 3
2.7%

FFP transfusion 1

No FFP transfusion 9

Platelet
≤50x109/L 85 n = 6

7%

Platelet transfusion 2

No platelet transfusion 6

Fig. 1. Patients with INR >−1.5 and platelet counts <−50,000/ll and the number of
frozen plasma; INR, international normalized ratio.
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<30,000; none of them bled. Of the 26 patients that bled after
EBL, 19 did not meet criteria for transfusion.

We performed a univariate analysis per patient and per pro-
cedure to determine the relationship between bleeding and
transfusion. As shown in Table 2, the univariate analysis per
patient showed that MELD, Child-Pugh score and transfusion
were risk factors for post-EBL bleeding. However, the multivar-
iate analysis did not reveal that Child-Pugh class, MELD score,
prophylactic transfusion or any other variables were significant
risk factors. When the analysis was performed per procedure
(Table 3), similar results were found showing MELD, Child-Pugh
score and transfusion as risk factors for post-EBL bleeding. Pa-
tients that bled had higher Child-Pugh and MELD scores
compared to those that did not bleed (p = 0.03 and p = 0.02,
respectively). We selected the most relevant variables for the
multivariate analysis per procedure and found that the MELD
score was an independent risk factor for bleeding (Table 4).

All 26 patients with post-EBL bleeding were treated with
vasoconstrictors (somatostatin/terlipressin), intravenous PPIs,
and prophylactic antibiotics (norfloxacin or ceftriaxone) for 7
days. A gastroscopy was performed in all patients within 12–24
hours after admission to the hospital. Endoscopic therapy was
performed with sclerotherapy in 6 and with band ligation in 6
patients. In the remaining cases no endoscopic therapy was
performed. Two out of the 26 patients (7.7%) (both Child-Pugh C
class) died within 6 weeks due to multiorgan failure.
Discussion
In this analysis we evaluated the role of prophylactic adminis-
tration of blood products in outpatients with cirrhosis under-
going EBL. To our knowledge this is the largest analysis
evaluating the role of prophylactic transfusion of blood products
in patients with cirrhosis and esophageal varices undergoing
endoscopic band ligation. Our results demonstrated that the
commonly used cut-offs for transfusion of FFP and platelets were
only followed in 16% and 28% of procedures with high INR and/or
low platelets, respectively. In addition, there was no association
between INR or platelet count and bleeding events. These results
reflect on the regular clinical practice for EBL in patients with
cirrhosis in different hospitals and that current practice for all
types of invasive procedures is not the same in all centers and is
not equally adopted by all practitioners. For instance, current
Bleeding n, %

umber Yes (n =  26) No (n = 510)

7 (16%) 1 16

1 (84%) 2 89

4 (28%) 4 20

1 (72%) 2 59

patients who bled and who underwent prophylactic transfusions. FFP, fresh
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Table 2. Univariate analysis of risk factors for bleeding after EBL in patients (n = 536) with cirrhosis.

Post-EBL bleeding (n = 26) No post-EBL bleeding (n = 510) p value

Age (years) 61 (49–68) 61 (52–70) 0.55
Sex (M/F) 20/6 364/146 0.65
Child-Pugh score 7 (6–8) 6 (5–8) 0.07
Child-Pugh class A,B,C (%) 2.8/7.9/7.3 97.2/92.1/92.7 <0.03
MELD score 13 (10–14) 11 (8–14) <0.02
Etiology: HCV, alcohol, other (%) (38/31/31) (41/30/29) 0.84
Creatinine (mg/dl) 0.93 (0.7–1.2) 0.8 (0.7–1.1) 0.25
Bilirubin (mg/dl) 1.60 (0.8–2.3) 1.3 (0.8–2.0) 0.75
INR 1.30 (1.1–1.4) 1.26 (1.1–1.4) 0.75

INR >−1.5 (%) 3 (11) 105 (20)
Platelets x109/L 73 (53–112) 91 (60–126) 0.27

Platelets <−50x10
9/L (%) 6 (23) 79 (15)

APTT (seconds) 31 (29–38) 31 (28–34) 0.27
Transfusion, n (%)

Any blood product 5 (19.2) 32 (6.3) <0.02
FFP 1 (3.8) 17 (3.3) 0.59
Platelets 4 (15.4) 20 (3.9) <0.02

APTT, activated partial thromboplastin time; EBL, endoscopic band ligation; FFP, fresh frozen plasma; INR, international normalized ratio; MELD, model for end-stage liver
disease. p values in bold denote statistical significance. Data expressed as median (25-75%) for continuous variables, or n (%) for categorical variables.

Table 3. Univariate analysis of risk factors for bleeding after EBL procedures (n = 1,472).

Post-EBL bleeding, n = 33 (2.2%) No post-EBL bleeding n = 1,439 (97.8%) p value

Age (years) 61 (49–68) 61 (52–70) .0.79
Child-Pugh score 7 (6–8) 6 (5–8) 0.07
Child-Pugh class A,B,C (%) 39/ 48 / 13 67/28/5 <0.001
MELD score 13 (10–14) 11 (8–14) 0.01
Etiology: HCV, alcohol, other (%) (37/30/33) (39/28/33) 0.84
Primary /secondary prophylaxis 6/15 (29/71%) 497/656 (43/57%) 0.26
Creatinine (mg/dl) 0.9 (0.6–1.3) 0.8 (0.7–1.0) 0.17
Bilirubin (mg/dl) 1.3 (0.7–2.3) 1.2 (0.8–1.8) 0.78
INR 1.3 (1.2–1.4) 1.23 (1.1–1.4) 0.10

INR>−1.5 (%) 5 (15) 243 (16)
Platelets x109/L 92 (54–126) 91 (58–126) 0.57

Platelets <−50x10
9/L (%) 8 (24) 235 (16)

APTT (seconds) 33 (29–38) 30 (28–33) 0.05
Band session (first/repeated) 5/16 (24/76%) 145/948 (13/82%) 0.20
Transfusion, n (%)

Any blood product 6 (18.2) 89 (6.2) 0.006
FFP 2 (6.1) 28 (1.9) 0.09
Platelets 5 (15.2) 74 (5.1) 0.01

APTT, activated partial thromboplastin time; EBL, endoscopic band ligation; FFP, fresh frozen plasma; INR, international normalized ratio; MELD, model for end-stage liver
disease. p values in bold denote statistical significance. Data expressed as median (25-75%) for continuous variables, or n (%) for categorical variables.

Research article
Interventional Radiology guidelines recommend FFP transfusion
for INR thresholds of less than 1.5–1.8 and 2.0–3.0 for high and
low bleeding risk procedures, respectively16; that said, these
thresholds are based upon expert opinion and are not validated
by adequate clinical trials. The AGA and AASLD practice guidance
state that these INR thresholds are not supported by evi-
dence.10,17 In this regard, the results of this analysis are in line
Table 4. Multivariate analysis of risk factors for bleeding after EBL pro-
cedures (n = 1,472).

OR 95% CI p value

MELD 1.09 0.10–1.15 0.006
Etiology: HCV, alcohol, other (%) 1.25 0.79–1.98 0.33
Platelet count x109/L 1.00 1.00–1.00 0.83
APTT (seconds) 1.04 0.95–1.13 0.34
INR 0.67 0.23–1.68 0.40
Transfusion pre-procedure

FFP 0.52 0.09–2.87 0.45
Platelets 0.37 0.12–1.14 0.08

APTT, activated partial thromboplastin time; EBL, endoscopic band ligation; FFP, fresh
frozen plasma; INR, international normalized ratio; OR, odds ratio; MELD, model for
end-stage liver disease.
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with those of the Gastroenterology and Hepatology societies as
we showed that there was no clear relationship between these
test parameters and post-EBL bleeding.10,17

Studies in the last decade indicate that chronic liver disease is
not associated with an increased risk of bleeding.18-21 In fact,
both pro- and anti-hemostatic pathways are altered and thus
patients with cirrhosis are considered to have a rebalanced
coagulation state; therefore, it is challenging to determine if
there is an increased risk of bleeding or of developing throm-
bosis.18 Laboratory measures of coagulation in cirrhosis, such as
the INR, prothrombin time or the activated partial thrombo-
plastin time, are considered inadequate and in most cases can
mislead the clinician because they only evaluate a portion of the
hemostasis system and do not take into consideration other
factors. The use of prophylaxis based on traditional measures of
hemostasis prior to EBL is not recommended.10,18 Some experts
state that platelet count values <50,000/ll may be associated
with higher risk of bleeding and platelet transfusion could be
considered before high-risk procedures on a case-by-case basis.17

Current guidance suggests taking an individualized approach to
patients with cirrhosis and thrombocytopenia prior to
4vol. 3 j 100363



procedures owing to the lack of data on the safety and efficacy of
transfusions.10 FFP is not recommended by any of the current
guidelines or position papers since it does not reduce bleeding
risk and may be associated with adverse events such as further
volume expansion.12-14,10,17,18

The whole blood tests known as “viscoelastic tests” which
include thromboelastography (TEG), rotational thromboelas-
tometry (ROTEM) have been shown to be useful to guide trans-
fusion in patients with cirrhosis that are actively bleeding during
liver transplant and undergoing invasive procedures, but their
ability to predict bleeding remains unknown.22,23 From a clinical
standpoint, the main input of ROTEM/TEG in patients with liver
disease is the negative predictive value. These tests are not
routinely used in endoscopy units and we did not use them in
our analysis. More information from prospective studies is
needed to determine if these tests can predict bleeding after EBL
in patients with cirrhosis.

Post-EBL bleeding occurred in 26 patients out of 536 patients
(4.8%) and in 33 out of 1,472 procedures (2.2%), which is in
keeping with previous reports.4-8 In most cases bleeding was due
to post-EBL ulcer. An important finding in our series was that in
those that bled after EBL, only 7 met criteria for transfusion and
of these only 1 received FFP and 4 platelet transfusion; the
remaining patients did not meet criteria for transfusion. There
was no significant association between INR or platelet count and
bleeding events on the multivariate analysis. That said, the uni-
variate analysis (Table 2) did reveal that patients that received
platelets had a higher tendency of bleeding compared with those
that did not receive platelet transfusions (15% vs. 4%). Univariate
and multivariate analysis revealed that Child-Pugh and MELD
scores were risk factors for post-EBL bleeding. Of note, we
JHEP Reports 2021
performed the multivariate analysis with and without the INR,
and the results remained unchanged. Etiology was included in
the multivariate analysis because most of the patients had un-
derlying HCV or alcohol. Taken together our findings also reso-
nate with those of a recent meta-analysis that showed
coagulation parameters like the INR fail to serve as a significant
correlate for periprocedural bleeding events among patients
with cirrhosis.24

The current study has some limitations. First, it comprises a
retrospective review of 4 centers and thus a prospective and longer
assessment of the adverse events after EBL was not performed.
Second, the studywas not specifically designed to evaluate the role
of prophylactic transfusion in patients with cirrhosis and EBL,
rather it is an analysis and reflection of daily practice and the lack of
data relating to endoscopic findings and operator experience is an
important limitation. Thus, the use of prophylactic blood products
was at the discretion of the clinicians and did not follow specific
protocols or guidance. Third, the focus was on bleeding after EBL
and other adverse events (i.e. anaphylactic reactions or lung injury
after transfusion) were not recorded. Fourth, acute variceal
bleeding was not evaluated and the reason for this was the het-
erogeneity of factors (vasoconstrictors, infections, intensive care
unit stay, etc) that occur in this setting. Finally, although our results
confirm data from other centers,7,8 these results require validation,
although our analysis included 4 centers.

In conclusion, the results of this study confirm that the inci-
dence of post-EBL bleeding and early bleeds is low and is asso-
ciated with advanced liver disease; the commonly used cut-offs
for transfusion of FFP and platelets were only followed in less
than one-third of procedures; and, there was no association
between INR or platelet count and bleeding events.
Abbreviations
EBL, endoscopic band ligation; FFP, fresh frozen plasma; INR, interna-
tional normalized ratio; MELD, model for end-stage liver disease.
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