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Abstract

Background and Aims: Patients with biliary atresia (BA) 
are prone to hepatic decompensation, which might eventu-
ally lead to death. This study aimed to identify the pos-
sible risk factors affecting in-hospital death in BA patients 
in China. Methods: We collected data from the Hospital 
Quality Monitoring System, a national inpatient database. 
All patients aged up to 2 years old with a diagnosis of BA 
were included. The subjects were divided to three groups, 
including Kasai portoenterostomy (KP), liver transplanta-
tion (LT), and no surgery. Logistic regression with Firth’s 
method was performed to identify potential influencing var-
iables associated with in-hospital death. Results: During 
the year 2013 to 2017, there were 14,038 pediatric admis-
sions with a diagnosis of BA. The proportion of in-hospital 
death in pediatric BA admissions was 1.08%. Compared 
with patients under six months, there was a higher risk of 
in-hospital death for children aged six months to 1 year 
and 1–2 years old. Clinical signs, including cirrhosis, var-
iceal bleeding, and hepatic encephalopathy, were signifi-
cantly associated with the risk of in-hospital death. In no 
surgery group, compared to those in Beijing and Shanghai, 
BA patients admitted in other districts had a lower risk of 
in-hospital death (OR=0.39, 95% CI: 0.21, 0.70). However, 

in the LT group, patients admitted in other districts had a 
higher risk of in-hospital death (OR=9.13, 95% CI: 3.99, 
20.87). Conclusions: In-hospital survival remains unsatis-
factory for pediatric BA patients with severe complications. 
Furthermore, more resources and training for BA treatment, 
especially LT, are essential for districts with poor medical 
care in the future.
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Introduction

Biliary atresia (BA) is a rare progressive obstructive cholan-
giopathy of intrahepatic or extrahepatic bile ducts with un-
known pathogenesis, leading to cholestasis and cirrhosis in 
children.1–4 BA is the most common cause of end-stage liver 
disease in children and is even fatal in the first two years of 
life if untreated.5,6 The incidence of BA varies from 1:7,000 
to 1:19,000 worldwide and has been more common in Asia 
than in the USA and Europe.7–11

To date, there is no curative drug therapy for BA patients. 
Since the development of Kasai portoenterostomy (KP) in 
1959 helped restore bile flow, the survival rate has been 
improved markedly.12 However, that disease would deterio-
rate in most patients even after the KP and finally progress 
to hepatic decompensation, which requires frequent hospi-
talizations.13–15 Liver transplantation (LT) has been another 
treatment option since 1967, and BA has gradually become 
the most common indication for LT in childhood.16 Now, se-
quential treatment with an initial KP followed by LT for BA 
patients with end-stage liver disease has been the accepted 
standard therapy.6 The 10-year survival rates are currently 
more than 85%.17
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2017. The month of hospital discharge was divided into four 
groups: winter (December–February), spring (March-May), 
summer (June-August), and autumn (September–Novem-
ber). Surgical procedures and other variables including 
disease-related clinical manifestations were identified by 
ICD-10 codes, respectively (see details in Supplementary 
Tables 1 and 2). On the basis of surgical procedures, the 
subjects were classified into three groups, including no sur-
gery, KP, and LT. The clinical outcome of interest was in-
hospital death.

Ethical approval

Despite significant progress in surgical techniques, there 
are still challenges in the clinical management of BA. BA 
children often suffer portal hypertension and end-stage liver 
disease before LT. It has been reported that 30–40% of BA 
patients have esophageal/gastric varix, and about 10–25% 
go through variceal bleeding after KP.18,19 Variceal bleeding 
is the leading cause of death in children with portal hyper-
tension.20 Other severe conditions, including infection and 
encephalopathy, could result in a poor prognosis. Further-
more, inadequate medical care and economic situation have 
been reported to be associated with BA morbidity and clini-
cal outcome.21,22 Therefore, optimal BA management and 
medical care improvement might be pivotal to reducing BA-
related death.

With evidence of higher waitlist mortality than older chil-
dren,23 children below 2 years of age have been consid-
ered a more vulnerable group. Until now, previous studies 
were conducted in one or few medical centers and therefore 
lacked data about the general profile of BA in China. There-
fore, we used data from a nationwide database to provide 
comprehensive epidemiological information of BA patients 
among those below two years of age in China. We further 
assessed the effects of possibly influential factors on in-hos-
pital death for BA patients.

Methods

Data source

This study was based on the Hospital Quality Monitoring 
System (HQMS), a mandatory patient-level registration da-
tabase of the standardized electronic inpatient discharge 
records in China, under the administration of the Bureau 
of Medical Administration and Medical Service Supervision, 
National Health and Family Planning Commission of the Peo-
ple’s Republic of China.24–26 The HQMS collected data from 
tertiary- and second-class hospitals in 31 provinces. More 
than 300 variables on the front page of patient medical re-
cords, including demographic information, surgery, and di-
agnosis (one primary/principal diagnosis and 13 secondary 
diagnosis), are automatically submitted to HQMS with qual-
ity control when health care providers complete the data. 
The diagnosis was coded based on the International Clas-
sification of Diseases, revision 10 (ICD-10) coding system, 
and text description.

Population selection

Based on data analysis, we found that children less than 2 
years old accounted for 93.69% of all hospitalizations for BA 
patients. We only included pediatric patients under two years 
with a primary or secondary diagnosis of BA in the HQMS 
database between 2013 and 2017. These patients were iden-
tified via the following ICD-10 diagnosis codes (Q44.301, 
Q44.200, Q44.201 in the National Edition; Q44.201, 
Q44.202, Q44.203 in the Beijing Edition; Q44.301, Q44.200, 
Q44.200x003, Q44.201 in the Clinical Edition).

Variables

Demographic characteristics such as age, sex, nationality, 
type of admission, length of stay, hospitalization charges, 
geographic location of family and admitted hospital, and 
hospital level were collected from the database. For each 
admitted hospital, caseloads for BA were calculated as the 
total number of discharges with BA diagnosis during 2013–

Data collection and analysis were performed following the 
ethical standards of the Helsinki Declaration. The study was 
approved by the Ethics Committee of Beijing Friendship 
Hospital, Capital Medical University (Approval ID: 2019-P2-
154-01).

Statistical analysis

Continuous variables with highly skewed distribution are 
expressed as the median and interquartile range (IQR). 
Categorical variables are presented as frequency and per-
centage (%). Due to a low proportion of in-hospital death, 
univariable and multivariable logistic regression with Firth’s 
method was performed to assess the associations between 
the potentially influential factors and in-hospital death. All 
statistical analyses were performed using SAS software ver-
sion 9.4 (SAS Institute Inc., Cary, NC, USA), with a two-
tailed level of significance set at 0.05. A forest plot was 
depicted using R version 3.5.0 (forestplot package).

Results

Demographics and burden of BA hospitalization

During the period from 2013 to 2017, there were a total of 
14,038 admissions for BA patients under 2-years-old. The 
basic demographics are presented in Table 1. The median 
age was 2.2 months. Percentages of male (50.09%) and 
female (49.91%) patients were nearly equal. There were 10 
times or more Han Chinese than minority patients, though 
there was a high proportion of patient with missing data. 
More pediatric BA patients were admitted in hospitals in 
spring (26.79%) and summer (25.41%). Most of pediatric 
BA patients (92.67%) were hospitalized in tertiary class A 
hospital. The median of hospital stay was 13.0 days (IQR: 
6.0–20.0), and the total cost of each hospitalization was 
RMB 14,129.64 (IQR: 5,537.95–33,281.35). Over 70% BA 
patients were admitted to hospital through routine, fol-
lowed by nearly 20% through emergency or referral. The 
percentage of in-hospital death among all admissions for 
BA patients was 1.08% (n=151), and causes of death were 
shown in Supplementary Table 3.

Cross-district attendance for BA in China

As shown in Figure 1A, the hospitals in Shanghai, Beijing 
and Chongqing received 91.48%, 85.24% and 62.6% of 
pediatric BA patients from other districts, respectively. And 
up to 100.00% of pediatric BA patients resided in Tibet 
went to the hospitals in other districts, followed by Gansu 
(89.72%), Anhui (86.41%) and Inner Mongolia (86.18%; 
Fig. 1B).
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Subgroup analysis according to the procedure during 
hospitalization

As shown in Table 2, 1,573 (11.21%) admissions under-
went the KP, and 706 (5.03%) admissions underwent LT. 
The median age of patients undergoing LT was 7.2 months, 
which was statistically greater than those without surgery 
and undergoing the KP. All LTs were performed in tertiary 
class A hospitals, and up to 95.61% of LTs were performed 
in hospitals which received more than 100 admissions for 
BA during the five-year period. A majority of LTs (89.52%) 
were performed in Beijing and Shanghai, and over 72% of 
admissions underwent KPs in other provinces or districts. 
The in-hospital death in the LT group reached to 5.10% 
(n=36), much higher than that in the KP group (0.70%) 
and non-surgery group (0.88%).

Up to 37.96% of individuals undergoing LT were diagnosed 
with cirrhosis. Variceal bleeding was observed in 4.82% of 
pediatric patients undergoing LT, more than three times that in 
those undergoing no surgery (1.40%) and those undergoing 
the KP (0.57%). A relatively low incidence (3.26%) of hepatic 
encephalopathy was noted in those undergoing LT. The inci-
dence of encephalopathy was lower in those not undergoing 
LT (lower than 1% both in non-surgery and KP group, Table 2).

Univariable and multivariable analysis of in-hospital 
death in all BA patients

Univariable analysis showed that pediatric patients aged 
under one year but over 6 months (OR=7.77, 95% CI: 
5.49, 10.99), and those over 1 year but under 2 years of 
age (OR=2.50, 95% CI: 1.53, 4.09) had higher in-hospital 
death than those under 6 months of age. Compared with in-
dividuals who were routinely admitted, patients admitted via 
emergency or referral had a higher risk of in-hospital death 
(OR=1.59, 95% CI: 1.11, 2.27). BA patients admitted in 
other districts had lower risk of in-hospital death than those 
in Beijing and Shanghai (OR=0.72, 95% CI: 0.52, 0.99). Pa-
tients undergoing LT had a higher risk of in-hospital death 
than those who did not undergo surgery (OR=6.07, 95% CI: 
4.13, 8.92). Severe clinical manifestations including cirrho-
sis (OR=3.24, 95% CI: 2.33, 4.49), hepatic encephalopa-
thy (OR=17.08, 95% CI: 9.13, 31.95) and variceal bleeding 
(OR=16.68, 95% CI: 10.75, 25.88) were associated with a 
higher risk of in-hospital death (Table 3).

Age, type of admission, LT surgery and severe clinical fea-
tures were also significantly associated with in-hospital death 
in multivariable analysis. Moreover, multivariable analysis 
showed that pediatric patients had a higher risk of death in 

Table 1.  Demographic characteristics and burden of BA patients under 2 years of age

Variable N (%)/Median (IQR)

Age (month) 2.2 (1.3–5.0)

Sex

    Male 7,031 (50.09%)

    Female 7,007 (49.91%)

Nationality

    Han 8,149 (58.05%)

    Others 695(4.95%)

    Missing 5,194 (37.00%)

Season

    Spring 3,761 (26.79%)

    Summer 3,567 (25.41%)

    Autumn 3,351 (23.87%)

    Winter 3,359 (23.93%)

Length of stay (days) 13.0 (6.0–20.0)

Hospital level

    Tertiary class A hospital 13,009 (92.67%)

    Tertiary class B hospital 1,028 (7.32%)

    Second class hospital 1 (0.01%)

Type of admission

    Emergency or Referral 2,983 (21.25%)

    Routine 10,094 (71.90%)

    Other 961 (6.85%)

Total costs (RMB) 14,129.64 (5,537.95–33,281.35)

In-hospital death

    Yes 151 (1.08%)

    No 13,887 (98.92%)

IQR, interquartile range.
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hospitals which had received less than 100 BA patients dur-
ing the five-year period (OR=1.65, 95% CI: 1.03, 2.66).

Univariable analysis of BA patients in the KP group

Because of few in-hospital deaths (n=11), only univariable 
regression was used to assess the associations between de-
mographic factors, clinical features and in-hospital death. 
The results showed that there was a higher risk of in-hospital 
death in individuals with variceal bleeding (OR=54.58, 95% 
CI: 10.61, 280.84) than in those without variceal bleeding. 
As no hepatic encephalopathy occurred in the KP group, the 
effect of this complication on in-hospital death could not 
be evaluated. All other factors had no statistical association 
with the risk of in-hospital death (data not shown).

Multivariable analysis of BA patients in the non-sur-
gery and LT groups

Among patients without surgery, patients aged under 1 year 
but over 6 months (OR=5.54, 95% CI: 3.47, 8.84), and those 
aged more than 1 year but less than 2 years (OR=2.19, 95% 
CI: 1.17, 4.09) had a higher risk of in-hospital death than 
those at less than 6 months of age. BA patients had a higher 
risk of death in hospitals which had received less than 100 
pediatric BA patients during the five-year period (OR=2.35, 
95% CI: 1.26, 4.38). Similarly, there was a higher risk of in-
hospital death in patients admitted via emergency or referral 
(OR=1.99, 95% CI: 1.28, 3.10). Compared with those in Be-
ijing and Shanghai, BA patients admitted in other districts or 
provinces had lower risk of in-hospital death (OR=0.39, 95% 
CI: 0.21, 0.70). A statistically higher risk of in-hospital death 
was observed in individuals with cirrhosis (OR=1.62, 95% 
CI: 1.01, 2.60), hepatic encephalopathy (OR=8.01, 95% CI: 
3.67, 17.51) and variceal bleeding (OR=7.81, 95% CI: 4.39, 
13.88; Fig. 2).

It is noteworthy that in the LT group, the results showed 
that BA patients admitted in other districts had higher risk 
of in-hospital death than those in Beijing and Shanghai 
(OR=9.13, 95% CI: 3.99, 20.87). However, no significant 

association was found between other demographic and clin-
ical features, and the risk of in-hospital death (Fig. 2).

Discussion

This is the first nationwide study to assess the disease bur-
den of BA hospitalization in China. It included 14,038 ad-
missions for pediatric patients under 2 years of age with 
a diagnosis of BA between 2013 and 2017. We found that 
age, caseloads for BA, type of admission, and the presence 
of severe complications, including cirrhosis, hepatic enceph-
alopathy, and variceal bleeding, were associated with in-
hospital death. Moreover, BA patients who underwent LT in 
hospitals of economically developed cities or districts might 
have a lower risk of in-hospital death.

Previous studies demonstrated that children below two 
years of age have higher mortality than older children, and 
50–75% of children with BA require LT in the first 2 years.23 
Therefore, patients less than 2 years of age were chosen as 
the target study population. Our study observed the sea-
sonal predominance of hospitalization in spring and summer 
(March to August), similar to Korea27 and Japan.28 Regard-
ing the medical cost, the median direct medical costs for 
BA patients in Canada were $4,210 per year, much higher 
in those who underwent LT.29 In the USA, children under-
going LT accumulated $458,059 in costs per patient.30 As 
this study showed, the median medical cost was 14,129.64 
RMB for each BA hospitalization in China, and with the ex-
tra expenses on cross-district traveling and accommodation 
with frequent hospitalizations, many families have to face a 
weighty financial burden.

KP has been the most common surgical procedure to im-
prove the survival of BA patients with native liver.31 Age at 
the time of KP has been considered an important prognostic 
factor in the children after Kasai surgery.26,27 Previous stud-
ies showed that in infants who underwent the KP within 
60 days of life, 57–90% had successful restoration of bile 
flow, while the rate dropped to <20% if the procedure was 
performed after 90 days of life.32–34 In the USA, the median 
age at the timing of the KP was 63 days (IQR, 47, 76).35 The 
data in our study showed that KP was performed at 0.17 

Fig. 1.  Cross-district attendance of BA. (A) The percentage of the hospitals in different districts which received BA pediatric patients from other districts. (B) The 
percentage of BA pediatric patients from different districts who went to the hospitals in other districts.
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years (approximately 62 days; IQR 0.08, 0.19), earlier than 
the data from 2006 to 2012 in a single-center report from 
mainland China (73.5 days).36 The small sample size might 
contribute to the insignificant association between the tim-
ing of KP and in-hospital death. The other possible explana-
tion was that the timing of KP does not affect in-hospital 
prognosis but on relatively long-term outcomes.

Although KP does improve survival for BA patients, up to 
50–75% of BA patients ultimately require LT in the first two 

years of life.23,37,38 In our study, the median age at LT was 
0.60 years (approximately 7 months) from 2013 to 2017, 
which was less than 9.6 months reported in a nationwide 
investigation from 1996 to 2013 in mainland China.39 This 
phenomenon may be explained by the fact that grafts from 
living donors have been increasingly used in China, with 
more than 70%.39 Living donor liver transplantation (LDLT) 
has been the primary choice for pediatric recipients. There-
fore, the shortage of donor organs has a limited effect on 

Table 2.  Demographics and clinical features of patients based on subgroup analysis

Variable Non-surgery 
(n=11,759)

KP
(n=1,573)

LT
(n=706) P

Age (month) 2.2 (1.2–4.9) 2.0 (1.0–2.3) 7.2 (5.9–9.8) <0.001a

Sex 0.002b

    Male 5,960 (50.68%) 756 (48.06%) 315 (44.62%)

    Female 5,799 (49.32%) 817 (51.94%) 391 (55.38%)

Level of hospital <0.001c

    Tertiary class A hospital 10,817 (91.99%) 1,486 (94.47%) 706 (100.00%)

    Tertiary class B hospital 941 (8.00%) 87 (5.53%) 0 (0%)

    Second class hospital 1 (0.01%) 0 (0%) 0 (0%)

Caseloads for BA <0.001b

    ≥100 9,046 (76.93%) 1,403 (89.19%) 675 (95.61%)

    <100 2,713 (23.07%) 170 (10.81%) 31 (4.39%)

Type of admission <0.001b

    Routine 8,343 (70.95%) 1,225 (77.88%) 526 (74.50%) <0.001b

    Emergency or referral 2,578 (21.92%) 231 (14.69%) 174 (24.65%)

    Other 838 (7.13%) 117 (7.44%) 6 (0.85%)

Nationality <0.001b

    Han 6,797 (57.80%) 1,134 (72.09%) 218 (30.88%)

    Others 490 (4.17%) 203 (12.91%) 2 (0.28%)

    Missing 4,472 (38.03%) 236 (15.00%) 486 (68.84%)

District <0.001b

    Beijing/Shanghai 4,610 (39.20%) 425 (27.02%) 632 (89.52%)

    Others 7,149 (60.80%) 1,148 (72.98%) 74 (10.48%)

In-hospital death <0.001b

    No 11,655 (99.12%) 1,562 (99.30%) 670 (94.90%)

    Yes 104 (0.88%) 11 (0.70%) 36 (5.10%)

Severe complications

Cirrhosis <0.001 b

    No 9,960 (84.70%) 1,278 (81.25%) 438 (62.04%)

    Yes 1,799 (15.30%) 295 (18.75%) 268 (37.96%)

Hepatic encephalopathy <0.001b

    No 11,698 (99.48%) 1,573 (100.00%) 683 (96.74%)

    Yes 61 (0.52%) 0 (0%) 23 (3.26%)

Variceal bleeding <0.001b

    No 11,594 (98.60%) 1,564 (99.43%) 672 (95.18%)

    Yes 165 (1.40%) 9 (0.57%) 34 (4.82%)

aWilcoxon rank-sum test. bChi-square test. cFisher’s exact test. KP, Kasai portoenterostomy; LT, liver transplantation.
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the wait time for BA children. In addition, transplantation 
techniques, especially for younger children, have gradually 
improved in recent years. Our study showed the percentage 
of in-hospital death is 5.10% among the LT group. As nearly 
60% of deaths in 1-year-old patients occurred during the 
first 14 days after transplantation,23 our data indicated a 
slight improvement of in-hospital prognosis compared with 
a previous study.39 Thus, a more favorable outcome for LT 
in BA children has been observed in China recently.

Cirrhosis is a leading cause of death in BA patients.23 
Moreover, severe complications of cirrhosis, including var-
iceal bleeding and encephalopathy, usually lead to a poor 
prognosis.11,38,40–42 Generally, indications for LT in BA pa-
tients include failed KP with no effective biliary drainage, 
progressive manifestations of portal hypertension, and re-
current cholangitis following KP.6,38,43 In addition, our study 

found that variceal bleeding was significantly associated 
with in-hospital death in the KP group, while this association 
was not statistically significant in the LT group. These find-
ings suggested that for BA children who had already devel-
oped progressive cirrhosis and its complications, LT might 
be the optimal treatment option without KP as a “bridge” to 
reduce the risk of in-hospital death.

Our study showed that hospitals with more BA admis-
sions were associated with a lower risk of in-hospital death. 
Previous studies have also suggested that the experience 
of a medical center in BA management and the surgeons’ 
experience are significant modifiable factors related to pa-
tients’ outcomes.44,45 Another result of our study which de-
serves attention is the absolute predominance of tertiary 
class A hospitals among the hospitals included, especially 
for the LT group. Due to the technical difficulties, the pedi-

Table 3.  Univariable and multivariable analyses of in-hospital death for all BA patients (n=14,038)

Univariablea Multivariablea

OR P OR P

Age

    <6 months 1.00 1.00

    6-<12 months 7.77 (5.49, 10.99) <0.001 3.66 (2.39, 5.59) <0.001

    12-<24 months 2.50 (1.53, 4.09) <0.001 1.75 (1.04, 2.94) 0.037

Sex

    Male 1.00 1.00

    Female 1.10 (0.80, 1.52) 0.554 0.97 (0.69, 1.35) 0.847

Caseloads for BA

    ≥100 1.00 1.00

    <100 1.39 (0.97, 2.00) 0.074 1.65 (1.03, 2.66) 0.039

Type of admission

    Routine 1.00 1.00

    Emergency or referral 1.59 (1.11, 2.27) 0.012 1.65 (1.14, 2.38) 0.009

    Other 1.38 (0.76, 2.50) 0.289 1.20 (0.48, 3.00) 0.696

District

    Beijing/Shanghai 1.00 1.00

    Others 0.72 (0.52, 0.99) 0.045 0.90 (0.57, 1.42) 0.640

Surgery

    Non-surgery 1.00 1.00

    Kasai portoenterostomy 0.82 (0.45, 1.51) 0.527 1.33 (0.69, 2.58) 0.392

    Liver transplantation 6.07 (4.13, 8.92) <0.001 2.63 (1.64, 4.21) <0.001

Cirrhosis

    No 1.00 1.00

    Yes 3.24 (2.33, 4.49) <0.001 1.74 (1.19, 2.55) 0.004

Hepatic encephalopathy

    No 1.00 1.00

    Yes 17.08 (9.13, 31.95) <0.001 4.89 (2.43, 9.87) <0.001

Variceal bleeding

    No 1.00 1.00

    Yes 16.68 (10.75, 25.88) <0.001 6.27 (3.78, 10.40) <0.001

aLogistic regression with Firth’s method. BA, biliary atresia.
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Fig. 2.  The effects of the potentially influencing factors on in-hospital death of BA patients in the non-surgery group and LT group. 
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atric LT procedure requires a higher level of medical care 
and more skilled, experienced surgeons. Thus, a remark-
able preference for cross-district hospitalizations was ob-
served in Shanghai and Beijing, which were deemed as with 
better medical care in China. Our study also showed that 
BA patients in the non-surgery group admitted in Beijing 
and Shanghai had higher in-hospital death than other dis-
tricts. This phenomenon can be explained by that patients 
in critical condition tended to be admitted or referred to 
advanced hospitals in first-tier cities for treatment. In con-
trast, patients who underwent LT in these two cities had 
lower death rates. The reasonable explanation was that Bei-
jing and Shanghai have more LT centers according to the 
China Liver Transplant Registry (http://www.cltr.org/) and 
more skilled and experienced doctors than other districts. 
Therefore, it contributed to a higher success rate for sur-
gery and more comprehensive perioperative care in these 
cities. Finally, the study suggested that the unbalanced dis-
tribution of health resources related to BA in China should 
be concerned and would be further addressed to improve 
the prognosis of BA children.

However, this study has some potential limitations. First, 
although quality control was performed, case identification 
relied totally on ICD-10 codes, which might contribute to 
the incomplete inclusion of BA patients. Second, all patient 
information was extracted from the front page of patients’ 
medical records without several clinical data, such as the 
value of transaminase, total bilirubin, blood ammonia, pedi-
atric end-stage liver disease score and ultrasound findings, 
which might also be associated with in-hospital death of 
BA. Moreover, the prevalence and treatment varied across 
different countries, limiting our results’ generalizability. De-
spite these limitations, the main advantage of this study 
is the large sample size of BA patients from a nationwide 
database. In addition, the study would help us better un-
derstand the overall hospitalization burden of BA in China 
among children below two years of age and identify specific 
factors for the prognosis of pediatric BA patients.

Conclusions

In-hospital survival remains unsatisfactory for pediatric BA 
patients. Moreover, unbalanced distribution of health re-
sources related to BA treatment, especially LT, exists in Chi-
na. In addition, LT could guarantee the in-hospital outcome 
of severe BA patients with serious complications. Improving 
the accessibility to LT and professional training in underde-
veloped areas in the future might be crucial for improving 
the prognosis of BA patients.
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