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Long-term prophylactic intravenous antibiotics after Kasai
portoenterostomy for biliary atresia do not reduce the risks of
post-operative cholangitis, a retrospective study
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Background: Postoperative cholangitis (PC) is the most common and serious complication of biliary
atresia (BA) patients post-Kasai portoenterostomy (KPE). The duration of prophylactic intravenous
antibiotics (IVA) after KPE varies with no clear consensus. We conducted a retrospective cohort study to
explore the effects of IVA duration on preventing post-operative cholangitis and analyze the risk factors for
cholangitis and short-term prognosis.

Methods: All patients diagnosed with BA and received KPE in Guangzhou Women and Children’s
Hospital in 2018, were included in this study. The patients received prophylactic IVA after KPE. Firstly,
the patients were divided into two groups based on the presence or absence of PC (PC and NPC group).
The correlation between PC and the IVA duration was analyzed, followed by a comparison of short-term
prognosis, outcome, and other risk factors between the groups. Next, the patients were divided based on the
median IVA duration of 11 days (long IVA and short IVA group), followed by a comparison of the incidence
of PC, short-term prognosis, outcome, and other risk factors between the two groups.

Results: Totally 89 patients were included in this study. Amount them, eleven patients who were lost during
follow-up, were excluded from the study. The prophylactic IVA duration of the PC (n=52) and NPC (n=25)
groups was 12.628.5 and 13.0+4.5 days, respectively (P=0.79). Further, the jaundice clearance rate of the two
groups was similar (PC: 31/52, NPC: 13/25, P=0.53). There was no difference in the incidence and frequency
of cholangitis between the short (n=42) and long (n=35) IVA groups (27/42, 25/35, P=0.51), and the duration
of IVA had no effect on jaundice clearance (24/42, 20/35, P=1.00). The short IVA group had a significantly
shorter hospital stay than the long TVA group (16.25.1, 25.3+8.3, P=8.95x10™). Patients undergoing KPE at
an older age were at a higher risk of cholangitis (NPC: 60.6=19.7, PC: 72.3+17.8, P=0.01).

Conclusions: A long duration of IVA after KPE for BA may not be necessary. Early diagnosed patients
had timely surgery had a lower incidence of PC. Our findings may help in promoting the scientific use of

antibiotics and reducing the LHS.
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Introduction

Biliary atresia (BA) is the most common cause of obstructive
jaundice in infants. It manifests as progressive obstruction
of both the intrahepatic and extrahepatic bile ducts, leading
to cholestasis and hepatic fibrosis. The incidence ranges
from 1:5,000 to 1:19,000 of live births (1). Currently,
Kasai portoenterostomy (KPE) is the preferred treatment
for BA. However, there have been cases where even after
KPE, patients still developed progressive liver fibrosis
and eventually required liver transplantation. If untreated,
progressive liver cirrhosis can lead to death by the age of
two years.

Postoperative cholangitis (PC) is the most common and
serious complication of KPE, occurring in 40% to 93% of
patients’ post-surgery (2). Although the mechanism of PC
has not been fully established, limited evidence indicates
that PC is mainly caused by poor bile drainage, ascending
bacterial infection, intestinal microecological changes, and
certain other factors. The occurrence and frequency of PC
are closely related to the prognosis of BA. Several studies
have shown that the earlier cholangitis occurs after KPE,
the worse the prognosis is (3). Furthermore, the occurrence
of PC is related to the native liver survival rate (NLSR) (4).

Pediatric surgeons have been taking active measures
to prevent PC after KPE, including long bile limb
reservation (10 cm/kg) and anti-reflux valve construction (5).
The prophylactic use of intravenous antibiotics (IVA)
after surgery is a common practice; however, there is no
consensus on which antibiotic is the most appropriate or
the duration it should be withheld. Most medical centers
prefer a broad-spectrum antibiotic cover of gram-negative
bacilli and enterococci (6). The 2018 Chinese Medical
Association (CMA) BA treatment consensus suggest using
IVA for at least two weeks after KPE; however, there is
currently no high-level evidence to support this protocol
(7,8). The CMA consensus about IVA preventing PC is
based on a prospective non-randomized clinical controlled
trial published in 2003 by Meyers et /. (9). In this trail, the
authors used IVA for 8-12 weeks to prevent infection risks
caused by the steroids, however, they did not compare the
incidence of PC between groups in their trail and made no
comments on the effect of long term IVA. Internationally,
some centers in the United States withhold IVA until the
patient begins feeding (usually 48 hours after the surgery)
and then subsequently convert IVA to long-term oral
antibiotics (10). On the other hand, Meyers et al. suggested
8-12 weeks’ IVA after KPE would improve bile flow (9).
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In European centers, IVA is used during the perioperative
period (11). However, in some Japanese centers,
postoperative IVA continues for a relatively long time, up to
a few weeks or more (12).

There is limited information on the relationship between
the duration of postoperative IVA and the incidence of
PC after KPE in BA patients. Long-term prophylactic
postoperative IVA not only prolongs the hospital stay,
but also increases the risk of antibiotic resistance, Is it the
longer, the better? We conducted a retrospective cohort
study to explore the effects of IVA duration on preventing
post-operative cholangitis after KPE and analyze the
risk factors for cholangitis and short-term prognosis.
We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/tp-21-309).

Methods
Patients

This is a retrospective cohort study. All patients with BA
treated by KPE surgery at the Guangzhou Women and
Children’s Medical Center (GWCMC) between January
Ist, 2018, and December 31st, 2018, were included. The
patients included were followed up for one year or until the
endpoint (liver transplantation or death), patients failed to
follow the protocol or lost during follow-up were excluded.
All the operations were performed by the same medical
team in the same manner: the triangular cord was dissected
to the liver capsule behind the portal vein at both corners,
a 10 cm/kg bile limb was constructed with a 5-cm anti-
reflux valve which was created by sewing the input and bile
limb together at the mesentery and contralateral mesentery
margins with 5-0 non-absorbable polypropylene sutures.
Patients were followed in clinic and by phone call. During
the first 6 months, patients visit the BA clinic once a month,
after the first 6 months, they were connected by third party
social media software privately or by phone call and visit
clinic every 6 months. Written informed consent for each
patient was signed by at least one parent, and the study
was approved by the Ethics Committee of Guangzhou
Women and Children’s Medical Center (ID of the approval:
[2020]01701). The study conformed to the provisions of
the Declaration of Helsinki (as revised in 2013). GWCMC
is the South China National Medical Center, shares the
second largest BA population in China mainland. Leading
professors in GWCMC participates in the preparation of
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CMA BA expert consensus.

Diagnosis of PC

PC was diagnosed if the clinical manifestations met both of
the following criteria: (I) a complete blood count suggesting
bacterial infection (high C-reactive protein levels, and/
or an increased count or percentage of neutrophils) or the
presence of fever (body temperature higher than 37.5 °C)
that could not be explained by other reasons; (II) a light
stool color and/or abrupt recurrence or increase in clinical
jaundice with increased direct bilirubin. The occurrence of
PC, frequency of PC, and time interval (days) from KPE
to the first onset of PC was recorded during the follow-up
period.

Prophylactic use of IVA

Postoperative IVA administration was withheld between
3 and 48 days, depending on the clinical course and
attending surgeon. The same protocol was implemented
for all patients. One therapeutic dose of third-generation
cephalosporin (cefoperazone-sulbactam, CPZ-S) was
administered intravenously to the patients 30 min before
KPE. If surgery extended beyond 3 hours, the patient
would receive an additional dose of CPZ-S. After surgery,
CPZ-S was combined with the intravenous administration
of metronidazole, which lasted for a certain number of days.
After withdrawal of IVA, oral antibiotics that consisted of
cefaclor alternating with sulfamethoxazole once a week
were administered to the patients. Oral antibiotics were
continued for six months post-KPE.

Patient groups and statistical analyses

Firstly, the patients were divided into two groups based on
PC occurrence: a cholangitis group (PC group) and a non-
cholangitis group (NPC group). The mean duration of
prophylactic IVA in the groups was compared. Further, the
patients were regrouped based on the median IVA duration
of 11 days (long IVA group, >11 days; short IVA group,
<11 days). The incidence of PC, frequency of PC, and
interval from KPE to the first onset of PC were compared
for these two groups. Other factors such as age at KPE,
length of hospital stay (LHS), jaundice clearance rate (JCR),
mortality, liver transplantation rate (LTR), and native
liver survival rate (NLSR) were also analyzed. Jaundice
clearance was defined by total bilirubin (TBiL) <25 pmol/L.
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Persistent JC was defined by TBiL remaining <25 pmol/L
at the end of the follow-up.

Data are presented as the mean = standard error or
percentage. Categorical data were analyzed by the chi-
square test or Fisher exact test, and continuous data were
analyzed by unpaired ¢-tests or nonparametric tests (the
Mann-Whitney test). All analyses were performed with
GraphPad Prism version 6.00 for Windows (GraphPad
Software, San Diego, California, USA). Data signifies
significance with P<0.05.

Results
Outcomes

A total of 89 patients diagnosed with BA underwent KPE
during the study period. Of these patients, 77 cases were
followed up for one year or until the endpoint (liver
transplantation or death), while 11 cases were lost, and these
latter cases were excluded from the study. The mean age on
admission and at KPE was 61.0+20.0 and 68.9+18.3 days,
respectively. The IVA duration after KPE ranged from 3 to
49 days (13.4+6.6 days). The mean LHS was 21.2+9.9 days.
During the one-year follow-up, PC occurred in 68% of the
patients (52/77). The average interval between the KPE and
onset of the first PC was 65.9+44.7 days, ranging from 7 to
187 days, with a median of 60 days. The mean frequency
of PC was 3.0£2.3 episodes, ranging from 1 to 10 episodes,
with a median of 2.5 episodes. The JCR at the end of three
months was 57% (44/77), and the persistent JCR was 48%
(37/77). The TBIL of these patients was normal at the end
of the follow-up period. By the end of the follow-up, a
total of 19 patients had received liver transplantation (LT'R:
24.7%), and the average age at liver transplantation was
8.1+3.2 months. Two patients died during the follow-up.
The overall 1-year NLSR was 72.7%.

Risk factors for PC
The age of the patient on admission and at KPE, LHS, IVA

duration, short-term outcomes, and long-term outcomes
were compared between the PC group (n=52) and NPC
group (n=25) (Table 1). The mean duration of prophylactic
IVA was 12.6x8.5 and 13.0+4.5 days for the PC and NPC
groups, respectively, and this difference was not statistically
significant (P=0.79). However, patients in the NPC group
were significantly younger than those in the PC group both
on admission (54.2+20.3 vs. 64.2+20.2, P=0.05) and at KPE
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Table 1 Comparisons between the NPC and PC groups

Clinical features NPC (n=25) PC (n=52) P

Age on admission (days) 54.2+20.3 64.2+20.2 0.05
Age at Kasai (days) 60.6+19.7 72.3+17.8 0.01
LHS (days) 18.0+6.7 21.4+8.5 0.08
IVA duration (days) 12.6+8.5 13.0+4.5 0.79
JC 13 31 0.53
Persistent JC 12 25 0.99
LTx 6 13 0.20
Death 1 1 0.89
NLSR 72.0% 73.1% 0.92

Italic P values indicate statistically significant. IVA, intravenous
antibiotics; LHS, length of hospital stay; PC, postoperative
cholangitis; NPC, No postoperative cholangitis; JC, jaundice
clearance; LTx, liver transplantation; NLSR, native liver survival
rate.

(60.6£19.7 vs. 72.3x17.8, P=0.01). The LHS, short-term
outcomes, and long-term outcomes showed no differences
between the two groups.

Effect of the duration of prophylactic IVA

Patients were divided into short IVA (n=42) and long IVA
(n=35) groups based on the median duration of 11 days of
IVA (Tuble 2). There were no statistical differences in the
incidence of PC (27/42 vs. 25/35, P=0.51), KPE to first PC
interval (57.6£39.2 vs. 75.4+49.2, P=0.16), or the frequency
of PC (3.0+2.5 vs. 2.9+2.1, P=0.86) between the two groups.
Age on admission, age at KPE, and the outcomes also
showed no differences. The LHS was significantly shorter
in the short IVA group than in the long IVA group (16.2+5.1
vs. 25.3+8.3, P=9.0x10™). Then the patients were divided in
short (n=51) or long IVA group (n=26) based on the 14 days
of IVA according to the CMA BA consensus (Tuble 3).
Same as above, there were no statistical differences in the
incidence of PC (32/51 vs. 20/26, P=0.2), KPE to first PC
interval (60.1+44.4 vs. 75.8+44.4, P=0.23) or the frequency
of PC (3.2+2.4 vs. 2.7£2.1, P=0.42) between the two groups.
Age on admission, age at KPE, and the outcomes also
showed no differences.
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Table 2 Comparisons between the short and long IVA groups

(divided based on the median duration of 11 days of IVA)

Clinical features (51S1h3;t(:1v=/-4\1 2) & 1":2? (Ir:/i:; 5) P
Age on admission (days) 61.4+20.7 60.4+20.9 0.83
Age at Kasai (days) 67.7+20.2 69.4+17.9 0.70
LHS (days) 16.2+5.1 25.3+8.3  9.0x10°
Occurrence of PC 27 25 0.51
KPE to 1st PC (days) 57.6+39.2 75.4+49.2 0.16
Frequency of PC 3.0£2.5 2.9+2.1 0.86
JC 24 20 1.00
Persistent JC 21 16 0.71
LTx 12 7 0.38
Death 1 1 0.89
NLSR 69.0% 771% 0.43

Italic P value indicates statistically significant. IVA, intravenous
antibiotics; LHS, length of hospital stay; PC, postoperative
cholangitis; JC, jaundice clearance; LT, liver transplantation;
NLSR, native liver survival rate.

Table 3 Comparisons between the short and long IVA groups
(divided based on the 14 days IVA according to the CMA BA

consensus)

Clinical features (<18:3;t (L\iﬁ 2) 1":‘2? (::/=A2 6) P
Age on admission (days) 59.7+21.6 63.3+18.8 0.47
Age at Kasai (days) 66.6+20.0 72.2+17.1 0.22
LHS (days) 17.2+6.5 26.4+7.6  5.2x107
Occurrence of PC 32 20 0.2
KPE to 1st PC (days) 60.1+44.4 75.8+44.4 0.23
Frequency of PC 3.2+2.4 2.7+2.1 0.42
JC 27 17 0.18
Persistent JC 24 13 0.81
LTx 16 3 0.06
Death 1 1 0.62
NLSR 67.0% 84.6% 0.09

Italic P value indicates statistically significant. IVA, intravenous
antibiotics; LHS, length of hospital stay; PC, postoperative
cholangitis; JC, jaundice clearance; LTx, liver transplantation;
NLSR, native liver survival rate.
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Discussion

PC is the most common complication after KPE in
patients with BA; it can alter the short-term and long-term
outcomes. Many studies have examined the risk factors of
cholangitis development in patients with KPE. Ernest van
Heurn et al. suggested that cholangitis may be related to bile
outflow, where the risk of early cholangitis was significantly
higher in patients with partial postoperative bile flow
compared to those with good or poor postoperative bile
flow (2). Li et al. found incidences of cholangitis were
closely related to the preoperative nutritional status of
patients. Patients with malnutrition were more susceptible
to the development of early cholangitis, and the episodes
of cholangitis were more frequent (13). Various preventive
measures have been taken against the occurrence of PC;
one such common practice is the prophylactic use of IVA
after KPE surgery. However, there is no consensus on
either the most favorable antibiotic or the duration of its
administration. The related protocols vary dramatically in
different centers (9,11,12).

In this retrospective study, short-term postoperative
prophylactic IVA was not a risk factor for PC occurrence.
The IVA duration in the PC group was not significantly
different compared to that of the NPC group. Liu ez 4l
compared 119 PC patients and 61 NPC patients in
their study; they also found that IVA duration was not
significantly different between PC vs. NPC groups, early
vs. late PC groups, or single vs. recurrent PC groups (14).
In the present study, when the patients were regrouped
into long-term and short-term IVA groups based on the
11-day median cut-off, the PC incidence was similar in
both groups. This finding also indicates that a short IVA
duration is not related to an increase in PC occurrence. The
2018 Tokyo Guidelines on antimicrobial therapy for acute
cholangitis and cholecystitis suggest that antibiotics should
not be used for more than 4-7 days even after severe bile
tract infection. This suggestion is based on the evidence that
prolonged use of antibiotics does not decrease the risk of
recurrent infection (15). Furthermore, prolonged antibiotic
administration will alter the intestinal flora composition,
creating a potential risk of bile infection. As a result of these
findings, the appropriateness of long-term prophylactic IVA
after KPE should be reconsidered.

According to the results of our study, the incidence of
cholangitis is related to patient age at the time of surgery;
the older the patient at the time of KPE, the higher the
incidence of cholangitis. Many studies have reported that
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the patient’s age at the time of surgery is a significant
factor influencing the surgical outcome (16). Kasai et al.
have reported a better surgical outcome in infants younger
than 60 days of age (17). Data from the Japanese Biliary
Atresia Registry show an inverse correlation between the
age at portoenterostomy and JCR (18). Limited studies
have demonstrated the relationship between age at
surgery and cholangitis. Liu ez /. determined that older
patients undergoing surgery had a higher risk of recurrent
cholangitis. In their study, a larger body mass before KPE,
which might also indicate an older patient, served as a risk
factor for cholangitis (14). Usually, an older patient could
be expected to have a greater degree of liver fibrosis, which
could lead to incomplete bile drainage, thus increasing the
risk of PC. However, the underlying mechanism of this
aspect needs further targeted research.

The prognostic indicators in the short- and long-
term IVA groups are similar in our study. This finding
suggests that short-term administration of IVA may not
only be effective but also have no adverse effect on patient
outcomes. Additionally, the LHS was significantly shorter
in the short-term IVA group than in the long-term group.
Therefore, a short-term IVA protocol may be a more
cost-effective and efficient strategy in the postoperative
management of BA and more beneficial for patients and
their families.

The present study had several limitations. First, the
sample size of this study is relatively small, so negative results
on IVA-PC relationship may be due to the lack of statistical
power. Second, it was a relatively short-term follow-up for
patients with BA. Therefore, we needed further follow-up
for our surviving patients to valid to long-term result. Third,
the study was conducted in a single center, the conditional
outcome might not be generalizable to the majority of
patients with BA in whole country. Future research should
consider utilizing data from multiple centers.

Conclusions

This study showed no difference in the incidence,
frequency, and time of onset of cholangitis between the
short and long IVA groups. Also, the duration of IVA did
not affect jaundice clearance and NLSR. Furthermore,
older patients had a higher risk of cholangitis. Based on
these findings, it is recommended that the duration of
IVA and shortening of the LHS should be attempted.
The risk of PC may be reduced through early diagnosis
and timely KPE.
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