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ABSTRACT

Background. Cirrhosis for biliary atresia (BA) is associated with risk of gastrointestinal
bleeding (GB) from gastroesophageal varices due to portal hypertension. Primary pro-
phylaxis of GB is controversial in children who are candidates for liver transplantation
(LT). The aim of the study was to define the management of gastroesophageal varices and
to identify the benefit of primary prophylaxis for GB in BA children waiting for LT.
Methods. A retrospective single-center study including all BA children listed for LT in
2008e2016. Clinical, endoscopical, and biochemical data were analyzed.
Results. Of 82 children, 50 (61%) did not receive primary prophylaxis and did not pre-
sent any episode of bleeding, 16 (19.5%) underwent primary prophylaxis, and 16 (19.5%)
presented spontaneous GB and received secondary prophylaxis. Children without primary
prophylaxis and GB were younger than patients with primary prophylaxis and those with
GB (7.7 years [range, 4.1e37.9 years] vs 11.2 years [range, 5.1e43 years]; P ¼ .03 vs 10.7
years [range, 6.9e39.9 years], respectively; P ¼ .004). Seventy-five percent of GB occurred
in children older than 8 months. Fifteen (93.8%) children with GB presented esophageal
varices (grade III ¼ 10 [62.5%]) and 10 (62.5%) required endoscopic treatments,
consisting mainly of sclerotherapy. Median time to LT was similar for children with or
without bleeding (2 months [range, 0e17.7 months] vs 2.2 months [0e17.9 months],
respectively; P ¼ .89). After 45.5 months (range, 13.7e105.5 months) of follow-up, the
overall patient survival was 97.6%. At the intention-to-treat analysis, the survival rate
was 100% for patients without bleeding episode and 87.5% for children with GB (P ¼ .16).
Conclusions. Despite the risk of GB being not clinically predictable in children with BA
waiting for LT, our experience suggests that primary prophylaxis of GB might be unnec-
essary in children younger than 6 months, while it should be considered in older children.
Thus, the occurrence of GB does not delay the timing of transplantation.
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BILIARY atresia (BA) is a progressive fibro-obliterative
cholangiopathy presenting only in infancy with a

prevalence ranging from 1 in 5000 to 18,000 newborns [1].
The hepatoportoenterostomy (HPE), also known as Kasai
procedure, provides a means of relieving extrahepatic biliary
obstruction to permit bile flow; however, it is not a curative
procedure [2,3]. Despite HPE being performed in a timely
fashion, advancing fibrosis of the liver is associated with
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portal hypertension (PH) in a significant number of patients
after successful HPE [4]. The development of PH, which is
the commonest complication of end-stage liver disease
(ESLD), has a significant impact on the pretransplant health
and post-transplant outcomes of children with BA and
ESLD [5,6]. Gastrointestinal bleeding (GB) from esopha-
geal and gastric varices is the most serious consequence of
PH causing significant morbidity [7,8]. Therefore, liver
transplantation (LT) is ultimately required for BA patients
with severe PH during childhood [9].
For adult cirrhotic patients, gastroesophageal varices

screening is recommended during the pre-LT evaluation.
The primary prophylaxis of bleeding with either b-blockers
or both esophageal varices band ligation (EVBL) and
esophageal sclerotherapy (EST) is routinely performed
[10,11]. However, there is no consensus for this practice in
children because of lack of high-quality evidence favoring
prophylactic treatment of PH. Moreover, which patients
with BA should undergo screening endoscopy for varices
remains unclear.
Herein, we report our experience on BA children with

ESLD and PH listed for LT, focusing on the management of
gastroesophageal varices in pediatric LT candidates.

MATERIAL AND METHODS
Study Design

A retrospective single-center study was conducted analyzing all
children with BA and PH listed for LT between January 2008 and
January 2016 at the Bambino Gesù Children Hospital IRCCS of
Rome. The aim of this study was to define the management of
gastroesophageal varices in BA children who are LT candidates and
to identify the risk factors for spontaneous GB.

Demographic characteristics of BA children who are LT
candidates included sex, age at the time of inscription on LT
waiting list, previous HPE procedure, Pediatric End-Stage Liver
Disease (PELD) score, presence of ascites and splenomegaly,
reverse portal vein flow at the abdominal ultrasonography scan,
and cholangitis episodes (defined as a pyrexia illness not attrib-
uted to other sources, treated with intravenous antibiotics).
Biochemical data such as blood platelet count, international
normalized ratio, serum total bilirubin, and albumin level were
also collected at the time of LT evaluation. Occurrence of
spontaneous GB, defined as hematemesis with or without asso-
ciated melena treated with red blood cell transfusion, was
recorded. Complications after GB were evaluated as well as GB
recurrence, which was considered if episodes of GB reoccurred
after commencing endoscopic treatment.

Gastrointestinal Endoscopy Management

During the observation period at our institution, gastroesophageal
varices surveillance by upper gastrointestinal endoscopy was not
mandatory for children with BA and PH as primary prophylaxis.
Thus, upper gastrointestinal endoscopic procedure was performed
as primary prophylaxis in selected children older than 6 months
according to patient’s clinical status. All children who presented a
spontaneous GB were treated according to the GB protocol con-
sisting of upper gastrointestinal endoscopy within 72 hours form the
bleeding, red blood cell transfusion if hemoglobin was < 8 mg/dL,
intravenous antibiotics, and octreotide infusion during the period of
active bleeding; after the first bleeding, patients received secondary
prophylaxis for varices surveillance.

The endoscopic findings were recorded and graded as follows:
(1) number and grade of esophageal varices according to the Paquet
classification [12] (grade I: when varices were flattened by insuf-
flation; grade II: when varices were not flattened by insufflation, but
were separated by healthy mucosa; grade III: when varices were not
flattened by insufflation and were confluent and obstructing the
lumen); (2) presence of red wale markings on the esophageal
mucosa [13]; (3) presence of gastric varices along the cardia
(gastroesophageal varices 1 and gastroesophageal varices 2) [14];
(4) presence of portal hypertensive gastropathy. As per our center’s
protocol, patients presenting grade III varices at the endoscopy
received endoscopic intervention. The endoscopic treatment of
esophageal varices included EVBL or EST. Gastrointestinal
endoscopy was performed under general anesthesia or midazolam
sedation (0.2e0.3 mg/kg). Each endoscopy was performed or
supervised by 2 senior pediatric endoscopists, and the criteria of
recording the endoscopic findings did not change throughout the
study period. Informed consent of the parents was obtained before
each endoscopic procedure.

Statistical Analysis

Data were collected from a prospectively consecutive database
(Microsoft Access 2.0; Microsoft Corporation, Redmond, Wash,
United States). Patient characteristics and clinical data are shown
(wherever applicable) as either median (range) or mean (SD).
Univariate data were analyzed using the Mann-Whitney test and
Fisher exact test. A P value < .05 was considered significant.
Normal distribution continuous data were analyzed by parametric
test (t test). Survival rate and bleeding-free survival were analyzed
using the Kaplan-Meier method. For overall survival the start of
follow-up was the date of listing for LT and the end of follow-up
was the date of death or of the last information. For bleeding-
free survival, the start of follow-up was the date of the listing for
LT and the end of follow-up was the date of spontaneous GB
episode. Cox regression was used for the multivariate analysis. The
program used for statistical analysis was SPSS 13.0 (Chicago, Ill,
United States) for Windows.
RESULTS
Study Population

Of 155 children listed for LT at our institution during the
study period, 82 (52.9%) patients (48 [58.5%] female, me-
dian age 8.6 months [range, 4.1e43 months]) were affected
by BA and PH and were enrolled in the study. Demographic
and clinical characteristics of the study population at the
time of listing for LT are summarized in Table 1.
During the observational period, 50 (61%) children did

not receive primary prophylaxis for GB and did not present
any episode of GB (group 1), 16 (19.5%) children under-
went primary prophylaxis for GB (group 2), and 16 (19.5%)
children presented spontaneous GB and underwent upper
gastrointestinal endoscopy after the bleeding episode
(group 3) (Fig 1).
Patient characteristics of the 3 groups at the time of LT

listing are detailed in Table 2. Children who did not receive
primary prophylaxis for GB were significantly younger
(group 1: 7.7 years [range, 4.1e37.9 years]) than patients



Table 1. Overall Characteristics of Children With Biliary
Atresia and Portal Hypertension at the Time of Listing for

Liver Transplantation

Variables Values

No. of patients 82
Age (range), mo 8.6 (4.1e43)
Weight (range), kg 7.3 (4.4e21)
Sex, No. (female, %) 48 (58.5)
Portoenterostomy procedure, No. (%) 60 (73.2)
Splenomegaly, No. (%) 80 (97.6)
Reversed portal flow at US, No. (%) 32 (39)
Cholangitis episode, No. (%) 22 (26.8)
Ascites, No. (%) 60 (73.2)
PELD score (range) 22 (1e45)
Total bilirubin (range), mg/dL 13.5 (0.8e34)
Platelets (range), � 103/L 179 (18e654)
Albumin (range), g/dL 3.1 (2.3e4.2)
INR (range) 1.36 (0.9e2.9)
Endoscopy for primary prophylaxis after

listing, No. (%)
16 (59)

Abbreviations: INR, international normalized ratio; LT, liver transplant; PELD,
Pediatric End-Stage Liver Disease; US, ultrasonography.
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who underwent primary prophylaxis (group 2: 11.2 years
[range, 5.1e43 years]; P ¼ .03) and those who presented a
spontaneous GB (group 3: 10.7 years [range, 6.9e39.9
years]; P ¼ .004). Moreover, children without primary
prophylaxis and GB episode had lower body weight at the
time of listing for LT (7 kg [range, 4.5e17 kg] in group 1 vs
10 kg [range, 6.1e20 kg] in group 2 [P <.001] vs 8.9 kg
[range, 4.7e30 kg] in group 3 [P ¼ .03]). No difference was
found between the 3 groups in terms of sex, previous HPE
procedure, episodes of bacterial cholangitis, PELD score,
presence of ascites, splenomegaly, and reversed portal flow
on the Doppler ultrasonography, while biochemical tests
showed lower level of serum total bilirubin and interna-
tional normalized ratio in children who experienced GB
(group 3).

Clinical Outcomes and Endoscopic Management

During the study period, 16 (19.5%) children listed for LT
experienced spontaneous GB at a median age of 12.5
months (range, 7.4e43 months). Of note, 12 (75%)
Fig 1. Study population. Abbreviations: GB, gastrointestinal
bleeding; LT, liver transplantation.
patients presented a spontaneous GB after 8 months of
age, and only 1 (6.3%) patient did so before 6 months of
age (Fig 2).
After the bleeding episode, all patients were admitted to

the hospital and received medical treatment consisting of red
blood cell transfusion if hemoglobin was< 8 g/dL, octreotide
infusion, and intravenous antibiotic; when hemodynamic
stabilization was ensured, all children underwent upper
gastrointestinal endoscopy within 3 days (range, 1e5 days)
from the bleeding episode. All patients recovered from the
bleeding episode; 7 (43.8%) children with spontaneous GB
required intensive therapy unit admission.
At the first endoscopy performed after the GB episode,

esophageal varices were found in 15 (93.8%) patients, of
which grade III esophageal varices were observed in 10
(62.5%) cases, red wale markings in 8 (50%) cases, and signs
of active bleeding in 4 (25%) cases (Table 3). Endoscopic
treatmentwas performed in 10 (62.5%)patients, consisting of
sclerotherapy and banding in 8 (50%) and 2 (12.5%) cases,
respectively. Portal hypertensive gastropathy was observed in
13 (81.3%) patients, and gastric varices along the cardia in
was observed in 5 (31.3%) children.
After the first endoscopy, all children underwent

secondary prophylaxis with a median number of 2 endo-
scopic sessions (range, 1e5 sessions) for each patient
before LT. Four (25%) children presented a second
spontaneous bleeding before the next protocol endoscopy:
at the subsequent endoscopy, all of them showed portal
hypertensive gastropathy, associated with grade III varices
and red wale markings in 2 cases (treated by sclerother-
apy) and gastric varices along the cardia in 2 cases; all
patients recovered without major sequel from the second
bleeding episode.
Sixteen (19.5%) children listed for LT received upper

gastrointestinal endoscopy as primary prophylaxis at a
median age of 14.3 months (range, 7e43 months). In this
group, esophageal varices were found in 8 (50%) cases
(Table 3); grade III varices and red wale markings were
observed in 3 (18.8%) patients, who were treated by
sclerotherapy (n ¼ 2 [12.5%]) and banding (n ¼ 1 [6.3%]).
The median number of endoscopies for primary prophylaxis
was 1 (range, 1e6). No complications were observed in
children who underwent endoscopy for primary prophylaxis.
Only 1 patient who started the primary prophylactic pro-
tocol for GB presented a spontaneous bleeding before the
next session of endoscopy: at the endoscopy, esophageal
varices grade III with red wale marking were found and
treated by sclerotherapy, with subsequent recovery of the
patient from the bleeding episode.
Patient Survival and Intention-to-Treat Analysis

After a median follow-up of 45.5 months (range, 13.7e105.5
months), the overall patient survival was 97.6%. Except 1
patient who died while on the waiting list, all children
(98.8%) received LT within a median time of 2.1 months
(range, 0e17.9 months) from LT listing. The median time



Table 2. Patient Characteristics Classified on Gastrointestinal Bleeding Prophylaxis at Listing for Liver Transplantation.

Variables

No Primary
Prophylaxis
(Group 1)

Primary Prophylaxis
(Group 2)

Spontaneous GB,
Secondary Prophylaxis

(Group 3)
P Value
1 vs 2

P Value
1 vs 3

P Value
2 vs 3

No. of patients 50 16 16 - - -
Age (range), mo 7.7 (4.1e37.9) 11.2 (6.1e43) 10.7 (6.9e39.9) .03* .004* .62
Weight (range), kg 7 (4.5e17) 10 (6.1e20) 8.9 (8e30) <.001* .03* .63
Sex, No. (female, %) 29 (58) 7 (43.8) 12 (75) .39 .25 .15
Portoenterostomy procedure, No. (%) 36 (72) 11 (68.8) 13 (81) >.99 .48 .15
Splenomegaly, No. (%) 49 (98) 15 (93.8) 16 (100) .43 >.99 >.99
Reversed portal flow at US, No. (%) 17 (34) 6 (37.5) 9 (56.3) >.99 .14 .48
Cholangitis episode, No. (%) 12 (24) 5 (31.3) 5 (31.3) .75 .74 >.99
Ascites, No. (%) 38 (76) 12 (75) 10 (62.5) >.99 .34 .70
PELD score (range) 23 (1e45) 20 (6e38) 17 (2e43) .14 .12 .83
Total bilirubin (range), mg/dL 14.6 (4.1e34) 14.1 (5.1e25) 8.8 (0.8e22.5) .43 <.001* .02*
Platelets (range), � 103/L 189 (18e546) 126 (65e654) 175 (69e488) .24 .68 .58
Albumin (range), g/dL 3.1 (2.3e4) 3.2 (2.4e3.5) 3.3 (2.6e4.2) .84 .02* .09
INR (range) 1.4 (1e2.9) 1.3 (1e2.8) 1.2 (0.9e1.8) .69 .12 .10
Time from listing to LT (range), mo 1.8 (0e17.9) 5.3 (0.1e14.4) 2 (0.1e17.7) .03* .17 .84

Characteristics of children with biliary atresia and portal hypertension classified on gastrointestinal bleeding prophylaxis.
Abbreviations: GB, gastrointestinal bleeding; INR, international normalized ratio; LT, liver transplantation; PELD, Pediatric End-Stage Liver Disease; US,

ultrasonography.
*P < .05.
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from listing to LT was similar for children who experienced
a spontaneous GB and for those who did not bleed
(2 months [range, 0e17.7 months] vs 2.2 months [range,
0e17.9 months]; P ¼ .89) (Fig 3).
The intention-to-treat analysis showed that the patient

survival from the time of listing for LT to the last follow-up
Fig 2. Bleeding-free survival. Kaplan-Meier survival estimates
the bleeding-free survival in children with biliary atresia and portal
hypertension. More than 50% of children presented at least 1
episode of spontaneous bleeding after 12 months of age. Chil-
dren who underwent primary prophylaxis were excluded from
the Kaplan-Meier survival.
was 100% for patients who did not experience spontaneous
GB and did not have primary prophylaxis as well as for
those who underwent primary prophylaxis and 87.5% for
children who presented a spontaneous GB (P ¼ .16) (Fig 4).
During the observational period, 1 patient died of multi-
organ failure caused by bacterial sepsis while waiting for LT
Table 3. Endoscopic Findings Recorded in Children With Biliary
Atresia And Portal Hypertension.

Variables
Endoscopy

for GB

Endoscopy
for Primary
Prophylaxis

P
Value

No. of patients 16 16 -
Endoscopic pattern, No. (%)

-Esophageal varices 15 (93.8) 8 (50) .02*
Grade I 1 (6.3) 4 (25) .33
Grade II 4 (25) 1 (6.3) .33
Grade III 10 (62.5) 3 (18.8) .03*

-Esophageal red wale
markings

8 (50) 3 (18.8) .14

-Gastric varices along the
cardia

5 (31.3) 3 (18.8) .69

-Portal hypertensive
gastropathy

13 (81.3) 10 (62.5) .15

Endoscopic treatment, No. (%) 10 (62.5) 3 (18.8) .03*
-Sclerotherapy 8 (50) 2 (12.5) .02*
-Banding 2 (12.5) 1 (6.3) .60

No. of endoscopic sessions 2 (1e5) 1 (1e6) .17
Bleeding before the next

endoscopic session, No. (%)
4 (25) 1 (6.3) .33

Bleeding requiring ITU
admission, No. (%)

7 (43.8) 0 (0) .007*

Data refers to endoscopic findings observed in children with biliary atresia and
portal hypertension at the first endoscopy performed after spontaneous
gastrointestinal bleeding and in children who underwent endoscopy as primary
prophylaxis.
Abbreviations: GB, gastrointestinal bleeding; ITU, intensive therapy unit; N,

number; LT, liver transplant.
*P < .05.



Fig 3. Time from listing to liver transplantation. The median time
from the inscription on the LT waiting list and the time of trans-
plant in children with biliary atresia and portal hypertension
with or without spontaneous gastrointestinal bleeding. Abbrevia-
tion: LT, liver transplantation.
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after 12 days from spontaneous GB at the age of 9 months.
One 7-month-old infant with no previous HPE underwent
urgent LT after 1 GB episode and died of medical and
surgical complications related to multidrug bacterial infec-
tion 3 months after LT.
The univariate and multivariate analysis did not identify

any statistically significant factors predictive of GB in chil-
dren with BA and PH.
Fig 4. Intention-to-treat analysis for children with biliary atresia
and portal hypertension. Kaplan-Meier survival estimates the
overall probability of patient survival in children with biliary atresia
and portal hypertension from the time of listing for liver transplant
to the last follow-up. Children were classified according to
gastrointestinal bleeding occurrence. Abbreviations: GB, gastro-
intestinal bleeding; LT, liver transplantation.
DISCUSSION

LT had a profound impact on the health care evolution of
children with ESLD, and it represents the most effective
treatment for many patients with chronic liver failure from a
variety of causes. BA is the most common indication for LT
in children, representing more than 50% of cases in most
series. The usual investigations for potential LT recipients
include a wide range of medical, social, laboratory, and
radiologic investigations. The aim of this process is to
enable staging of the primary diagnosis, the assessment of
comorbidities, and the identification of technical and/or
surgical challenges for LT in order to optimize the overall
outcomes and avoid potential complications [15e19]. The
management of PH in children with BA waiting for LT
represents a crucial point for pediatric hepatologists and
transplant surgeons.
Many adult studies highlight advantages in performing

upper gastrointestinal endoscopy in the pre-LT assessment
as relevant gastroesophageal varices pathology might impact
the patient selection and management before LT [16e18]. In
a series of adult LT candidates, the rate of gastroesophageal
varices was up to 64% at the pre-LT endoscopy; however,
banding ligation was realized in only 7.6% of patients and
22% were started on b-blocker treatment [16].
In children, the management of PH remains poorly

studied, and the use of b-blocker therapy for primary pro-
phylaxis of variceal hemorrhage is controversial and not
convincingly effective [10]. In childhood, the mortality of a
first esophageal variceal bleeding is extremely low and the
morbidity is not well known [10]. Therefore, many pediatric
hepatology centers favor endoscopic secondary prophylaxis
of child with variceal hemorrhage over primary prophylaxis,
which brings more debate.
Unlike in adults, in children with BA and PH who are LT

candidates, there is a lack of data on the benefit and efficacy
of upper GB prophylaxis because of the absence of ran-
domized controlled trials and the difficulty of the endo-
scopic procedure in very small children (< 10 kg),
particularly for EVBL. To date, only 1 published study
focused on the endoscopic evaluation of esophageal varices
in children with ESLD under LT evaluation [19].
Our study was based on very small BA children with

advanced ESLD and an overall clear indication for LT due
to the presence of liver decompensation at the time of
evaluation (median PELD score, 21 [range, 1e45]). During
the study period, we observed that 20.5% of children had at
least 1 episode of GB after listing for LT. Children
presenting spontaneous GB were older than those without
GB episode, which was expected considering the progressive
course of ESLD. Moreover, 75% of children presented a
gastrointestinal bleeding after 8 months of life, while only
2% did so before 6 months of age.
The laboratory and clinical characteristics at the time of

listing for LT were similar for patients with and without GB,
except for the serum bilirubin level, which was lower in the
bleeding group and could be related to the progressive
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worsening of PH in BA patients with good or partial bile
drainage after HPE. Compared with the recent study of Ng
et al [19], we did not find any difference of the prothrombin
time and the association between severity of synthetic
dysfunction and PH. Furthermore, the PELD score, as risk
indicator of severity and mortality for liver disease, was
slightly lower in children who presented a spontaneous
bleeding compared with those who did not.
To avoid unnecessary endoscopy, especially in low-risk

patients, many studies have been carried out to identify
noninvasive factors that may predict the presence of
gastroesophageal varices [20e22]. Thus, the number of
noninvasive tools for gastroesophageal varices has been
growing rapidly over the years, including biochemical,
clinical, and ultrasonography parameters [23,24]. However,
in our series we did not find difference in variables such as
platelet count, spleen measure, and reversal flow in portal
vein.
In the current report, 39% of children underwent

gastrointestinal endoscopy, which were event-driven in 50%
of cases. Children undergoing endoscopy for primary
prophylaxis and after spontaneous GB showed similar de-
mographic characteristics; however, the incidence of
esophageal varices and the need for treatment were signif-
icantly different. In our series, esophageal varices were
present in 87.5% of patients who underwent upper gastro-
intestinal endoscopy for spontaneous GB and in 50% of
children who underwent endoscopy for primary prophylaxis.
The endoscopic treatment was performed in 62.5% of
patients who had event-driven endoscopy compared with
only 19% of children in the primary prophylaxis group. In
our center the 2 main endoscopic therapeutic interventions
for varices consisted of EVBL or EST. Although EST pro-
vides an effective treatment for esophageal varices [25,26], it
has been associated with possible complications including
rebleeding at a rate of 20% to 30% and sclerosant-induced
esophageal injury that may cause ulceration, bleeding,
perforation, or strictures [27,28]. On the other hand, EVBL
is superior to EST both in terms of efficacy and safety,
especially in the pediatric population [27]; however, its
feasibility is limited in small children (less than 10e15 kg or
less than 3 years of age) because the banding devices posi-
tioned on endoscopes could be too large to pass through the
esophagus of a child of this size [29].
In the last years, several authors focused on the role of

routine endoscopic surveillance for esophageal varices and
on the benefit of prophylactic sclerotherapy in very small
children with BA in order to reduce the risk of GB and
achieve esophageal varices eradication before LT
[25,30,31], which represents a crucial factor for BA children
with severe PH because the intraoperative upper GB
occurrence during the anhepatic phase could be a dramatic
event with high risk of mortality.
Despite a recent report showing that pre-emptive endo-

scopic treatment seems to be effective and well tolerated in
young children and that it could help delay LT [25,30,31],
clear evidence of the benefit of performing a primary
prophylaxis in small BA children has not been demonstrated
yet. In our experience, we did not perform primary pro-
phylaxis in children younger than 6 months; except for 1
child, they did not experience GB before LT and had an
uneventful outcome after transplant. The choice not to
perform primary prophylaxis in very small children was
driven mainly by the fact that the endoscopic treatment is
often very difficult because of the low body weight; more-
over, in very small children the median time to LT is
generally limited, as confirmed in our results. In this specific
setting of very small candidates for LT (< 6 months), who
often are clinically poor and fragile because of long-term
hospitalization for deep coagulopathy, refractory ascites,
or severe infections, we still miss clear evidence supporting
primary prophylactic therapy. A full eradication protocol
might be difficult to achieve and even more difficult to
maintain; thus, it is questionable whether endoscopic
surveillance in very small candidates is mandatory pre-LT
because the transplant represents the only radical treat-
ment toward both ESLD and its related complications. As
stated in previous studies, we need to weigh the risks and
benefits of multiple procedures in a nonbleeding child who
never bled, when varices have a high chance of recurring,
and transplant is sometimes imminent [32,33]. In 2014,
the American Association for the study of Liver Disease, the
American Society of Transplantation, and the North
American Society for Pediatric Gastroenterology, Hepatol-
ogy and Nutrition published their joint guidelines for the
evaluation of pediatric patients for LT for which screening
endoscopy for gastroesophageal varices is not recom-
mended [15].
Recently, Ng et al published the only report on the

relevance of endoscopy in children with PH secondary to
ESLD awaiting LT [19]. However, their results failed to
provide definitive conclusions on the role of prophylactic
pre-LT endoscopy and how it could improve outcome in
terms of prevention of bleeding pre-LT. In our analysis we
were able to show that the overall survival was similar for
patients with and without primary endoscopic prophylaxis
and also for patients who underwent endoscopy for spon-
taneous GB bleeding. Thus, 2 patients with GB died, 1 prior
to LT and the other after LT; in both cases, the fatal
outcome was caused by complications related to severe
nosocomial multidrug resistant bacteria infection rather
than as the direct consequence of GB. However, 1 patient
acquired multidrug-resistant bacteria during his hospital
admission for bleeding management.
Our data confirmed that in BA children the overall

death after the first variceal bleeding is infrequent, which
has been estimated up to 2% to 5% in literature [34,35].
These data should be taken into consideration for the
decision to perform a surveillance and eradication for
esophageal varices vs an LT at an earlier stage. In our
series we observed that children experiencing spontaneous
GB underwent LT after a similar median time as those who
did not experience GB, without any delaying associated
with the bleeding event. In our center we perform
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secondary endoscopic prophylaxis after a first variceal
bleed, with prompt listing for LT for those children in
whom hepatic decompensation is present (failed Kasai
procedure).
This study has several limitations, mainly consisting of its

retrospective nature, the lack of systematic endoscopic pri-
mary prophylaxis for GB, and the low numbers of patients.
In conclusion, our experience suggests that primary

prophylaxis of GB might be unnecessary in very small
(< 6 months) candidates for LT, while it should be
considered in older children, because GB is a dramatic
event for such small and fragile patients. The occurrence of
GB in children awaiting LT does not seems to delay the
timing of transplant if children are under close surveillance
by the transplant center, which is needed to ensure good
outcomes. Our results emphasize the need for future
research in pediatric liver disease, ideally randomized
controlled trials or multicenter prospective studies able to
collect large data in order to determine whether the risk/
benefit ratio truly favors pre-LT endoscopic primary pro-
phylaxis in small BA children who have never experienced
a variceal hemorrhage.
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