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Abstract
Objectives:	Acute‐on‐chronic	liver	failure	(ACLF)	is	an	acute	decompensation	of	cir‐
rhosis	complicated	by	other	organ	failure	and	is	associated	with	increased	mortality	
and	morbidity.	ACLF	has	not	been	studied	in	children	with	biliary	atresia	(BA),	which	
is	the	commonest	indication	for	pediatric	liver	transplantation	(LT)	worldwide.	This	
study	aims	to	evaluate	ACLF	and	outcomes	in	children	with	BA	while	awaiting	de‐
ceased	donor	LT.
Methods:	This	was	a	subanalysis	of	the	dataset	from	a	prospective	cohort	study	of	
patients	aged	0‐18	years	who	underwent	portoenterostomy	for	BA	and	were	listed	
for	LT	at	King's	College	Hospital,	London,	between	1999	and	2003.	Outcomes	 in‐
cluded	the	development	of	ACLF,	mortality,	and	complications.
Results:	Ninety‐nine	(41	male)	children	were	included,	and	follow‐up	was	10	[6.0‐15.0]	
years.	A	total	of	20/99	children	developed	ACLF.	ACLF	was	associated	with	increased	
mortality	while	awaiting	LT	 (20%	vs	4%;	P	=	0.03).	There	were	no	associations	be‐
tween biochemical parameters at listing and death. Increased bilirubin levels 
3	months	 post‐portoenterostomy	 was	 predictive	 of	 development	 of	 ACLF	
(AUROC	=	0.72,	P	<	0.01).	Age	at	LT	and	time	on	the	waiting	 list	 in	 the	ACLF	sub‐
group	were	both	lower	compared	to	the	non‐ACLF	group	(P	>	0.05).	Sepsis	and	gas‐
trointestinal	 bleeding	 were	 the	 commonest	 precipitants	 of	 ACLF.	 Complications	
included	ascites,	hepatic	encephalopathy,	and	hepatorenal	syndrome;	the	ACLF	sub‐
group required multisystem support and longer intensive care unit stay.
Conclusions:	ACLF	in	children	with	BA	awaiting	deceased	donor	LT	carries	increased	
mortality	and	morbidity.	This	warrants	stratification	of	patients	for	earlier	wait‐listing	
and	prioritization	for	LT.
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1  | INTRODUC TION

BA	 is	 an	 obliterative	 cholangiopathy	 that	 occurs	 in	 up	 to	 1	 in	
6000‐18	000	children.1,2	Clearance	of	 jaundice	 following	portoen‐
terostomy	is	achieved	in	55%‐60%	of	infants	in	England	and	Wales	
although	the	majority	will	still	need	LT	within	10	years.3‐5	About	70%	
of	patients	who	undergo	successful	portoenterostomy	(post‐opera‐
tive	bilirubin	<50	μmol/L	at	6	months)	will	develop	fibrosis	and	cirrho‐
sis,	particularly	 in	cases	with	 recurrent	cholangitis.6	Complications	
of	cirrhosis,	including	portal	hypertension,	ascites,	variceal	bleeding,	
and	ACLF,	become	an	indication	for	LT.	In	the	United	Kingdom,	BA	
is	the	commonest	indication	for	pediatric	LT7 and transplantation is 
carried	out	at	three	national	liver	centers.	Entry	onto	the	waiting	list	
is an individual institutional multidisciplinary team decision as there 
are	no	specific	national	guidelines.

ACLF	 is	 recognized	 to	 be	 a	 distinct	 condition	 in	 adults,	where	
there	is	an	acute	decompensation	of	chronic	liver	disease,	often,	but	
not always preceded by a precipitating event and leading to organ 
failure.8,9	There	are	different	definitions	for	the	diagnosis	of	ACLF	
in adults.10,11

The	following	criteria	for	adults	were	described	by	the	CANONIC	
study	and	will	be	used	for	the	remainder	of	this	paper:	an	acute	de‐
compensation	of	liver	disease,	associated	with	increased	one	month	
mortality	 (>15%)	 and	 complicated	 by	 organ	 failure	 including	 de‐
ranged	liver	or	kidney	biochemistry,	coagulopathy,	hepatic	enceph‐
alopathy,	hypotension,	and	hypoxia	as	defined	by	the	Chronic	Liver	
Failure‐sepsis‐related	organ	failure	assessment	(CLIF‐SOFA)	score.10

The	 prevalence	 of	 ACLF	 has	 been	 reported	 to	 be	 around	
22.6%‐30%	 in	 adults.11	 ACLF	 is	 associated	with	 significantly	 in‐
creased	 mortality,	 with	 90‐day	 rates	 in	 adults	 with	 ACLF	 of	
50%‐90%.11,12	Although	there	is	a	paucity	of	research	evaluating	
ACLF	in	children,	prognosis	seems	equally	poor—short‐term	mor‐
tality	rates	are	reported	to	be	20%‐59%.13,14	However,	 there	are	
no	data	available	in	children	from	the	Western	world	on	ACLF	in	
general	and	BA	in	particular.

The	aims	of	this	study	were	to	describe	ACLF	in	the	context	of	BA	
and	characterize	its	outcome	and	management	in	children	requiring	LT.

2  | METHODS

This	 was	 an	 opportune	 analysis	 of	 a	 preexisting	 dataset	 from	 a	
prospective	cohort	study	evaluating	the	use	of	biomarkers	of	 in‐
flammation	in	children	with	BA.15	As	part	of	that	study,	the	authors	
had	the	opportunity	to	interrogate	the	database	for	the	incidence	
of	 ACLF	 in	 a	 prospective	 manner.	 Participants	 aged	 0‐18	years	
who	had	undergone	portoenterostomy	at	King's	College	Hospital,	
London	 (KCH)	 and	were	 subsequently	 listed	 for	deceased	donor	
LT	 at	KCH	between	1999	 and	 2003	were	 included.	 The	 dataset	
was	collected	for	the	purposes	of	audit	for	service	development;	
therefore,	ethical	approval	was	not	required	by	our	institution.

Baseline	 data	 at	 1,	 3,	 and	 6	months	 after	 portoenterostomy,	 at	
listing	and	LT,	were	recorded.	Data	collection	included	demographic	

characteristics,	liver	and	renal	function,	INR,	serum	albumin,	total	con‐
jugated	bilirubin,	platelet	count,	and	PELD	score	at	the	time	of	listing.

Primary	 outcomes	 were	 the	 development	 of	 ACLF,	 precipi‐
tating	 factors	 and	 complications.	 ACLF	 was	 defined	 as	 acute	 de‐
compensation	of	cirrhosis	with	evidence	of	organ	 failure	 including	
hyperbilirubinemia,	renal	failure,	hepatic	encephalopathy,	deranged	
coagulation,	and	cardiovascular	or	respiratory	failure	as	defined	by	
the	CLIF‐score	 (Table	1).10	At	our	 center,	 patients	presenting	with	
ACLF	were	 listed	 for	 transplantation	within	a	7‐	 to	10‐day	period;	
therefore,	timing	of	ACLF	is	equivalent	to	timing	from	Kasai	to	wait‐
listing.	Other	outcome	measures	included	mortality,	requirement	for	
assisted	ventilation,	CVVH,	time	to	LT,	and	length	of	stay	in	the	PICU	
post‐LT.

Data	are	shown	as	median	and	interquartile	range.	Chi‐square	
and	 Fisher's	 exact	 tests	 were	 used	 for	 categorical	 data,	 Mann‐
Whitney	U	tests	were	used	for	investigating	associations	in	contin‐
uous	data,	and	binomial	logistic	regression	was	used	for	evaluating	
the	association	of	 independent	variables	to	ACLF.	Cox	regression	
analysis was used to investigate variables associated with death. 
Discriminatory	 powers	 were	 assessed	 with	 ROC	 curve	 analysis.	
PPV	and	NPV	were	calculated.	The	level	of	significance	was	preset	
at P	<	0.05.	 Statistical	 analyses	were	 conducted	 using	 SPSS	 (ver‐
sion	22.0,	IBM).

3  | RESULTS

3.1 | Participants

Ninety‐nine	 (41	male)	 children	were	 included	 in	 the	 study,	with	 a	
median	follow‐up	time	of	10.0	[6.0‐15.0]	years.	Age	at	portoenter‐
ostomy	was	2.4	 [1.8‐4.1]	months.	Age	at	 listing	was	7.0	 [5.0‐12.5]	
months.	A	total	of	43/99	children	underwent	LT	within	6	months	of	
portoenterostomy.

At	3	months	after	portoenterostomy,	71/99	(72%)	were	identified	
with	an	unsuccessful	procedure	(bilirubin	>50	μmol/L).	At	the	time	of	
LT	listing,	92/99	(93%)	had	a	bilirubin	level	greater	than	50	μmol/L.

A	total	of	20/99	children	 (20%,	10	male)	developed	ACLF	and,	
in	line	with	local	practice	at	our	center,	were	listed	within	7‐10	days	
of	diagnosis.	A	total	of	79/99	(31	male)	were	listed	for	transplanta‐
tion	 and	did	 not	 develop	ACLF.	Of	 the	79	 children	without	ACLF,	
72/79	had	a	bilirubin	greater	 than	50	μmol/L	at	 listing,	3/79	were	
listed	with	hypersplenism	 (splenomegaly	>9	cm	and	platelet	 count	
<150	×	109/L)	and	2/79	with	cholangitis.

Variable Organ failure cutoff

Liver	failure Bilirubin	≥12	mg/dL	or	205	μmol/L

Renal	failure Creatinine	≥3.5	mg/dL	or	use	of	RRT

Hepatic	encephalopathy West	Haven	grade	3‐4

Clotting	abnormalities INR	≥2.5

Cardiovascular	failure Use	of	vasopressors

Respiratory	failure PaO2/FiO2	≤200

TA B L E  1  Organ	failure	in	ACLF	according	to	the	CLIF‐score11
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3.2 | ACLF

Median	 bilirubin	 at	 3	months	 after	 portoenterostomy	 was	 signifi‐
cantly	 higher	 in	 children	 who	 later	 developed	 ACLF	 compared	 to	
those	who	did	not	 (216	vs	115	μmol/L,	P	<	0.05;	Table	2),	with	an	
AUROC	of	0.72	 (P	<	0.05)	 (Figure	1).	The	optimum	bilirubin	cutoff	
was	 252	μmol/L,	 which	 had	 50%	 sensitivity,	 82%	 specificity,	 42%	
PPV,	and	13%	NPV	for	predicting	ACLF.

This	 trend	 was	 still	 present	 at	 the	 time	 of	 listing	 (P = 0.12; 
Table	2).	ACLF	was	significantly	associated	with	an	increased	INR	at	
6	months	 post‐portoenterostomy	 (1.04	 vs	 1.29,	P	<	0.01;	 Table	 2),	
and	at	the	time	of	listing	for	LT	(1.2	vs	1.8,	P	<	0.001;	AUROC	0.87,	
P	<	0.01;	Figure	2).

PELD	 score	 at	 listing	 was	 significantly	 higher	 in	 patients	 with	
ACLF	(124	vs	68;	P	<	0.01;	Table	2),	with	an	AUROC	of	0.85	(P < 0.01; 
Figure	2).	The	optimal	cutoff	points	at	listing	were	1.50	for	INR	and	

78.6	 for	PELD,	with	 the	 following	 sensitivity,	 specificity,	PPV,	 and	
NPV:	 INR—80%,	 86%,	 59%,	 94%;	 PELD—85%,	 66%,	 39%,	 95%.	
Platelets	at	LT	were	significantly	lower	in	those	with	ACLF	(Table	2).

Median	age	at	portoenterostomy	was	71	[60‐88]	days	in	children	
who	developed	ACLF	and	73	[55‐147]	days	for	children	who	did	not	
(P	=	0.48).	A	 total	 of	 13/20	 children	with	ACLF	were	 transplanted	
within	6	months	of	portoenterostomy.	Although	age	at	wait‐listing,	
time	on	the	waiting	 list,	and	age	at	LT	were	 lower	 in	patients	with	
ACLF,	 none	 of	 these	 parameters	 reached	 statistical	 significance	
(Table	2).

3.3 | Mortality

Overall,	 15	 children	 died—4/20	 (20%)	 children	 with	 ACLF	 and	
3/79	 (4%)	 children	 without	 ACLF	 died	 before	 LT	 (P = 0.03; 
Table	3).	After	transplantation,	a	further	child	without	ACLF	and	

Characteristics
Total patients 
(n = 99)

Patients without 
ACLF (n = 79)

Patients with 
ACLF (n = 20) P value

3	months	post‐portoenterostomy

Bilirubin	(μmol/L) 142	[42‐255] 115	[26‐212] 261	[138‐414] 0.01

Albumin	(g/L) 36	[32‐41] 38	[32‐42] 35	[33‐37] 0.11

INR 1.07	[0.98‐1.29] 1.06	[0.98‐1.26] 1.12	[0.9‐1.53] 0.25

Sodium	(mmol/L) 137	[135‐140] 138	[135‐140] 137	[133‐139] 0.28

6	months	post‐portoenterostomy

Bilirubin	(μmol/L) 73	[12‐234] 90	[12‐227] 31	[11‐302] 0.90

Albumin	(g/L) 36	[31‐40] 36	[32‐40] 34	[31‐41] 0.84

INR 1.07	[0.98‐1.3] 1.04	[0.97‐1.23] 1.29	[1.10‐1.95] <0.01

Sodium	(mmol/L) 137	[136‐139] 137	[136‐140] 137	[135‐139] 0.51

Listed	for	LT

Bilirubin	(μmol/L) 230	[146‐306] 223	[146‐283] 256	[141‐428] 0.12

Albumin	(g/L) 31	[27‐35] 32	[27‐36] 30	[28‐33] 0.25

INR 1.26	[1.07‐1.5] 1.2	[1.03‐1.36] 1.8	[1.5‐2.08] <0.01

Sodium	(mmol/L) 136	[133‐138] 136	[133‐138] 136	[133‐141] 0.36

Platelets	(×109/L) 181	[119‐232] 191	[125‐257] 136	[104‐223] 0.14

PELD	score 73	[56‐96] 68	[47‐85] 124	[85‐176] <0.01

At	LT

Bilirubin	(μmol/L) 298	[173‐439] 266	[154‐397] 444	[305‐583] 0.03

Albumin	(g/L) 31	[28‐34] 32	[28‐34] 30	[25‐37] 0.16

INR 1.38	[1.17‐1.83] 1.3	[1.15‐1.53] 2.25	[1.8‐2.5] <0.01

Sodium	(mmol/L) 136	[133‐139] 136	[134‐138] 134	[130‐140] 0.64

Platelets	(×109/L) 143	[87‐226] 161	[95‐244] 100	[65‐143] 0.04

Timing	of	LT

Kasai	to	wait‐listing	
(mo)

4.0	[1.0‐8.0] 4.5	[1.0‐8.8] 3.5	[1.3‐5.8] 0.91

Age	at	LT	(mo) 11.1	[7.7‐17.1] 12.0	[7.7‐17.3] 8.8	[6.3‐13.8] 0.20

Time	on	waiting	list	
(mo)

2.6	[1.5‐4.7] 2.7	[1.6‐4.8] 1.9	[1.0‐4.2] 0.36

Data	given	as	median	and	interquartile	range.	Bilirubin	represents	total	conjugated	serum	bilirubin.

TA B L E  2  Baseline	characteristics	for	
children	with	and	without	ACLF	after	
Kasai	portoenterostomy	at	various	time	
points
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7/20	children	with	ACLF	died.	Overall	time	to	death	after	LT	was	
5.4	months	[range:	0‐5.3	years].	Age	at	death	was	lower	in	children	
with	 ACLF—1.5	years	 in	 children	without	 ACLF	 and	 0.8	years	 in	
children	with	ACLF.	Of	the	baseline	biochemistry,	only	a	minimal	
difference	 in	serum	sodium	at	3	months	was	significantly	associ‐
ated	with	death	(138	[136‐140]	mmol/L	 in	children	who	survived	

vs	 136	 [131‐137]	mmol/L	 in	 children	 in	 died;	 P < 0.05).	 Survival	
was not statistically associated with baseline characteristics at 
listing	(P	>	0.05).

3.4 | Complications

The	 commonest	 precipitating	 factors	 for	 ACLF	were	 sepsis	 (45%)	
and	gastrointestinal	bleeding	(40%).	A	total	of	9/20	cases	with	ACLF	
developed	sepsis.	Viral	causes	were	identified	in	4/9	cases	of	sepsis,	
one	case	each	had	Parainfluenza	and	Rhinovirus,	CMV,	Influenza	A,	
and	Adenovirus;	 bacterial	 causes	were	 identified	 in	 4/9,	 including	
Streptococcus pneumonia,	Staphylococcus epidermis,	Enterococcus fae-
calis,	Pseudomonas aeroginosa;	and	fungal	infection	was	identified	in	
one	child	(Candida albicans).	The	following	organisms	were	isolated	
in	 the	 five	children	with	ACLF	who	died:	Streptococcus pneumonia,	
Influenza	A,	CMV,	Adenovirus,	and	Candida albicans.

The	commonest	complications	of	ACLF	were	ascites	(8/20),	he‐
patic	 encephalopathy	 (4/20),	 and	 hepatorenal	 syndrome	 (3/20).	 A	
total	 of	 10/20	 cases	 required	bipap	 ventilation	 and	4/20	 required	
CVVH.	ACLF	was	associated	with	a	longer	interval	in	PICU	post‐LT	
(7	[3‐26]	days	vs	2	[2‐5]	days;	P	<	0.01).

4  | DISCUSSION

ACLF	carries	significant	mortality	in	adults	and	there	is	an	increased	
awareness	of	its	occurrence	and	complications.	However,	it	has	not	
been	characterized	within	the	pediatric	population	 in	the	Western	
world.	Therefore,	 implications	on	management,	 including	timing	of	
LT,	may	not	be	appropriately	considered.

F I G U R E  1  ROC	curve	for	bilirubin	at	3	mo	after	Kasai	
portoenterostomy	in	the	prediction	of	developing	ACLF	in	children	
before	LT.	AUROC	=	0.72	(P	<	0.01)

F I G U R E  2  ROC	curve	for	INR	(green	
line)	and	PELD	score	(blue	line)	in	the	
prediction	of	ACLF	in	children	at	time	of	
listing	for	LT.	AUROC	=	0.85	(PELD)	and	
0.87	(INR)	(P	<	0.01)
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This	is	the	first	study	to	describe	ACLF	in	children	with	BA	await‐
ing	LT.	Our	results	show	that	mortality	is	five	times	greater	in	those	
who	developed	ACLF	before	receiving	a	transplant.	Bilirubin	levels,	
INR,	and	PELD	scoring	may	help	to	stratify	children	at	risk	of	devel‐
oping	ACLF	and	optimize	timing	of	transplantation.

Mortality	 associated	 with	 ACLF	 is	 largely	 attributable	 to	 mul‐
tiorgan	 failure	with	 or	without	 sepsis.	 The	 “Predisposition,	 Injury,	
Response,	Organ”	model	by	Jalan	et	al8 suggests that a precipitating 
event	causing	injury	in	the	context	of	predisposing	factors	can	lead	
to	a	generalized	inflammatory	response	and	organ	failure.	 Immune	
over‐activation	results	 in	a	relative	deficit	and	inefficient	reactions	
to	microorganisms.	 This	 explains	 the	 greater	 propensity	 to	 sepsis	
seen	 in	ACLF	compared	 to	 chronic	 cirrhosis.	Additionally,	 children	
diagnosed	with	a	failed	portoenterostomy	procedure	within	the	first	
year	are	at	higher	risk	of	sepsis	and	bacteremia;	therefore,	suspected	
infection	requires	particularly	prompt	treatment.16‐18

Although	the	increased	mortality	and	morbidity	associated	with	
ACLF	 apply	 to	 any	 chronic	 liver	 disease,	 they	have	not	 previously	
been	demonstrated	in	this	specific	population.

In	our	population,	increased	bilirubin	at	3	months	post‐portoen‐
terostomy	was	 associated	with	 subsequent	development	of	ACLF.	
This	association	lends	weight	to	the	case	to	consider	early	LT	in	chil‐
dren	with	evidence	of	jaundice	at	3	months	after	portoenterostomy.	
Our	 data	 did	 not	 find	 a	 statistical	 difference	 in	 time	 on	 the	wait‐
ing	list;	however,	the	median	time	was	lower	in	children	with	ACLF	
which	could	suggest	an	institutional	prioritization	(1.9	vs	2.7	months;	
P	=	0.36).	Younger	 children	may	have	 to	wait	 longer	 for	 a	 suitable	
graft	size	because	of	their	smaller	weight;	therefore,	the	degree	of	
prioritization	on	our	institution	waiting	list	may	be	underestimated	
because	children	with	ACLF	are	listed	at	a	younger	age.

In	the	UK,	there	 is	no	algorithm	for	prioritization	at	 listing;	pa‐
tients are evaluated on an individual basis according to institutional 
practice,	with	no	standardized	use	of	clinical	scoring	systems.	The	
PELD	score	is	widely	utilized	in	the	United	States	for	organ	allocation	
by	the	United	States	Organ	Network19,20	but	is	not	formally	followed	
in	the	UK.	It	has	been	shown	to	be	less	effective,	a	prognostic	marker	
in	BA	cases	because	it	incorporates	albumin	and	patient	weight—fluid	
therapy	or	intravenous	infusions	could	be	confounding	variables.21 
Additionally,	current	liver	disease	scores	are	limited	predictors	of	the	
clinical	course	of	ACLF	because	end‐organ	failure	is	a	greater	factor	
determining outcome.8

The	SOFA	score	and	INR	have	promising	predictive	powers	for	
mortality	 in	 children	 with	 ACLF	 due	 to	 hepatitis	 A	 (sensitivities,	
specificities,	and	NPVs	were	76%‐100%,	and	the	PPVs	were	45%).11 
However,	extrapolation	of	this	to	our	population	is	difficult	due	to	

different	disease	etiologies,	hepatitis	A	 is	not	prevalent	 in	the	UK,	
where	the	commonest	indication	for	pediatric	LT	is	BA—the	clinical	
picture	of	ACLF	may	therefore	differ	 in	 the	UK	because	of	demo‐
graphic	variation.	A	minimal	difference	in	serum	sodium	at	3	months	
post‐Kasai	procedure	was	the	only	statistical	association	with	death	
in	children	 in	this	study	(138	vs	136	mmol/L;	P	<	0.05)—this	differ‐
ence	is	not	clinically	significant	as	it	is	minimal	and	within	the	phys‐
iological range.

Interestingly,	 bilirubin	 at	 3	months	 post‐Kasai	 procedure	 was	
significantly	 higher	 in	 children	with	ACLF;	 however,	 there	was	 no	
difference	 at	 6	months.	 As	 almost	 half	 the	 cohort	 underwent	 LT	
within	6	months	of	Kasai	procedure,	this	may	explain	why	bilirubin	
at	6	months	is	not	statistically	associated	with	ACLF.	Liver	function	
in	children	with	ACLF	may	have	initially	been	worse;	however,	there	
was	a	non‐significant	trend	toward	earlier	 transplantation	 in	ACLF	
so	therefore	it	is	likely	the	6‐month	bilirubin	may	be	post‐operative	
and	therefore	improved.

Small	study	size	and	low	outcome	rates	limit	the	power	of	this	
study.	 Our	 data	 provide	 preliminary	 evidence	 in	 favor	 of	 strati‐
fying	 patients	 into	 risk	 categories.	 Prospective	 studies	 evaluat‐
ing	 predictive	 scores	 in	 this	 population	 are	 required	 to	 identify	
high‐risk	groups	to	appropriately	tailor	follow‐up	and	aid	robust,	
objective	prioritization	 for	pediatric	LT.	Another	 limitation	 is	 the	
historic	 nature	 of	 data	 used	 for	 this	 study—firstly,	 current	 out‐
comes	of	Kasai	procedures	and	LT	may	have	 improved	since	this	
cohort,	secondly,	there	was	a	paucity	of	data	detailing	the	use	of	
intensive	care	support	including	parenteral	nutrition,	invasive	pro‐
cedures,	and	ventilation	settings.	Finally,	the	nature	of	this	cohort	
study	data	collection	and	the	indolent	presentation	of	ACLF	make	
it	difficult	to	investigate	predictive	markers	at	specific	time	points	
before	onset	of	disease.

This	is	the	first	study	looking	at	ACLF	in	children	awaiting	LT	in	
the	Western	world.	Our	results	describe	the	prevalence	and	nature	
of	ACLF	in	children,	as	a	distinct	entity	to	an	acute	decompensation	
and	 the	 progressive	 course	 of	 liver	 cirrhosis.	 The	most	 significant	
finding	is	the	increased	mortality	associated	with	ACLF.	This	creates	
a	persuasive	argument	for	prioritizing	children	with	ACLF	or	factors	
predictive	of	ACLF	for	LT.

5  | CONCLUSION

A	 substantial	 proportion	 of	 children	with	 BA	 develop	ACLF	while	
awaiting	LT,	with	higher	mortality	and	morbidity	rates	than	children	
without	 ACLF.	 ACLF	 is	 statistically	 associated	 with	 biochemical	

Total (n = 99)
Children without 
ACLF (n = 79)

Children with 
ACLF (n = 20) P value

Died	(%) 15	(15%) 10	(13%) 5	(25%) 0.19

Age	at	time	of	
death	(y)	[IQR]

1	[0.45‐3.2] 1.5	[0.4‐4.6] 0.8	[0.7‐0.8] 0.81

Death	pre‐LT 7	(7%) 3	(4%) 4	(20%) 0.03

TA B L E  3  Mortality	in	children	with	and	
without	ACLF	after	Kasai	
portoenterostomy
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parameters	and	the	PELD	score—further	work	is	required	to	evalu‐
ate	the	use	of	predictive	risk	factors	to	closely	monitor	children	at	
risk	of	developing	ACLF.
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