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Introduction	
-Many	physiologic	abnormalities	in	acute	and	
chronic	liver	failure	exist	
-Many	hemodynamic	alterations	during	
transplantation	(Wasson,	2017)	
-Fluid	management	is	an	important	facet	of	
anesthetic	management	
-Adult	liver	transplant	studies	show	an	
association	between	liberal	fluid	
administration	and	postoperative	respiratory	
complications	and	duration	of	mechanical	
ventilation	(Carrier	2020)	
	
-Aims:	
Evaluate	association	between	volume	of	
intraoperative	fluid	and	the	following:	
			Primary	outcome:	duration	of	postoperative	
mechanical	ventilation			
			Secondary	outcomes:	ICU	and	hospital	length	
of	stay	
			Exploratory	outcomes:	volume	of	
postoperative	fluid	and	maximum	
postoperative	vasoactive-inotropic	score		
(VIS)	
	
Methods	
-Multicenter,	retrospective	cohort	study	
-Data	extracted	from	electronic	medical	record		
-Included	children	having	liver	transplant	from	
2010	to	2021	(see	Consort	diagram	for	
exclusions)	
	

Results	
Primary	outcome	(duration	of	mechanical	ventilation	after	
liver	transplant,	hours)	stepwise	linear	regression	
 
 
 
 
 
 
 
	
	
	
	
Secondary	and	exploratory	outcomes	stepwise	linear	
regression	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Post	hoc	analysis	
-Patients	extubated	in	OR	excluded	
					Duration	of	postoperative	ventilation	still	
independently	associated	with	intraoperative	
fluid	administration	(r2=0.143,	estimate	+	SE	
[95%	CI]	1.22	+	0.55	[0.14,2.30]	hr	for	every	1	
mL/kg/h	of	fluid	administration,	p=0.03)	
	
Discussion	
-Fluid	amounts	during	pediatric	liver	transplant	
may	increase	duration	of	postoperative	
ventilation	
-Need	prospective	studies	to	confirm	
-Should	we	be	seeking	accurate	predictors	of	
fluid	responsiveness	in	this	patient	population?	
	
	

Definitions 	 																												Consort	Diagram	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Baseline,	intraoperative,	and	postoperative	characteristics	of	the	study	population.	
 
	

	
	
	
	
	
	
	
	
	
	
	
	
Unless	otherwise	indicated,	data	are	presented	as	median	(IQR)	or	n	(%).		
MELD,	model	for	end	stage	liver	disease,	patients	12	years	and	older.	PELD,		
pediatric	end	stage	liver	disease,	patients	younger	than	12	years.	

Intraoperative		 		 		
Split	liver	transplant	 43	(15.03%)	 0	(0.00)	
Duration	of	surgery,	h	 5.81	(4.77,	

6.68)	
0	(0.00)	

Blood	loss,	mL	 200.0	(100.0,	
400.0)		

35	(12.24)	

Red	blood	cell	administration,	mL	kg-1	 15.31	(6.02,	
31.97)		

0	(0.00)	

Plasma	administration,	mL	kg-1	 0.0	(0.0,	13.66)		0	(0.00)	
Platelet	administration,	mL	kg-1	 0.0	(0.0,	1.85)		 0	(0.00)	
Cryoprecipitate	administration,	mL	kg-1	 0.0	(0.0,	0.0)		 0	(0.00)	
Total	intraoperative	blood	product	
administration,	mL	kg-1	

20.06	(8.87,	
45.16)	

0	(0.00)	

Prothrombin	or	fibrinogen	concentrate	
administration	

1	(0.35%)	 0	(0.00)	

Cold	ischemia	time,	min,	mean	(SD)	 312.86	
(132.74)	

81	(28.32)	

Warm	ischemia	time,	min,	mean	(SD)	 46.18	(18.96)	 26	(9.09)	
Fluid	administration,	mL	kg-1	h-1	 12.54	(8.70,	

16.86)	
0	(0.00)	

Maximum	vasoactive-inotropic	score	 13.00	(7.50,	
22.00)		

0	(0.00)	

Time	hypotensive,	%	of	anesthesia	time	 5.00	(0.73,	
14.56)		

2	(0.70)	

Postoperative	 		 		
Duration	of	mechanical	ventilation,	h	 10.76	(0.00,	

35.38)	
0	(0.00)	

ICU	length	of	stay,	d	 4.28	(2.71,	
6.77)	

0	(0.00)	

Hospital	length	of	stay,	d	 13.59	(9.83,	
21.06)	

0	(0.00)	

Fluid	administration	in	first	24	h,	mL	kg-1	h-1	 2.88	(2.03,	
4.01)	

0	(0.00)	

Maximum	vasoactive-inotropic	score	 4.0	(0.0,	11.75)		0	(0.00)	
Maintenance	of	open	abdominal	incision	
after	surgery		

73	(25.52%)	 0	(0.00)	

Hepatic	artery	thrombosis	 29	(10.14%)	 0	(0.00)	
Portal	vein	thrombosis	 11	(3.85%)	 0	(0.00)	

Characteristics	 Value		 Missing	data	
(%)	

Baseline	 		 		
Age,	y	 2.63	(1.17,	9.31)		 0	(0.00)	
Sex,	female		 144	(50.35%)	 0	(0.00)	
Weight,	kg	 14.05	(9.02,	

28.05)		
0	(0.00)	

Race	
			White	
			Black	
			Other	

		
150	(52.45%)	
49	(17.13%)	
86	(30.07%)	

1	(0.35)	

Major	chronic	conditions	
			Prematurity	
			Chronic	lung	disease	
			Congenital	heart	disease	
			Chronic	kidney	disease	

		
31	(10.84%)	
12	(4.20%)	
19	(6.64%)	
14	(4.90%)	

0	(0.00)	

Biologic	PELD	score,	mean	(SD)	
			1a	designation	
			1b	designation	

21.67	(16.94)	
20	(8.51)	
38	(15.02)	

58	(24.68)	

Biologic	MELD	score,	mean	(SD)	
			1a	designation	
			1	b	designation	

23.23	(12.40)	
8	(15.69)	
2	(3.92)	

13	(25.49)	

Indication	for	liver	transplant		
			Fulminant	liver	failure	
			Acute	liver	failure		
			Chronic	liver	failure	
			Hepatoblastoma	
			Inborn	error	of	metabolism	

		
20	(6.99%)	
17	(5.94%)	
194	(67.83%)	
24	(8.39%)	
31	(10.84%)	

0	(0.00)	

Portal	hypertension		 163	(56.99%)	 0	(0.00)	
Pre-transplantation	ICU	admission	 67	(23.43%)	 0	(0.00)	
Pre-transplantation	mechanical	ventilation	 22	(7.69%)	 0	(0.00)	
Previous	solid	organ	transplantation	 14	(4.90%)	 0	(0.00)	
Preoperative	hemoglobin,	g	dL-1,	mean	(SD)	 10.28	(2.28)	 1	(0.35)	

Total	intraoperative	fluid	
administration	

Total	fluids	=	crystalloid	(mL)	+	[5%	
albumin	(mL)*1.5]	
Volume	indexed	to	weight	(kg)	and	
duration	of	anesthesia	(anesthesia	
start	to	stop,	hours)	

Duration	of	mechanical	ventilation	 Anesthesia	stop	time	to	extubation	
If	extubated	in	OR,	defaulted	to	
zero	hours	

ICU	length	of	stay		 ICU	admission	time	after	transplant	
to	ICU	discharge	

Hospital	length	of	stay	 ICU	admission	time	after	transplant	
to	hospital	discharge	

Vasoactive	inotropic	score	(VIS)		 dopamine	dose	(ug/kg/min)	+		
dobutamine	dose	(ug/kg/min)	+		
(100*epinephrine	dose	[ug/kg/
min])	+		
(10*milrinone	dose	[ug/kg/min])	+		
(10,000*vasopressin	dose	[U/kg/
min])	+		
(100*norepinephrine	dose	[ug/kg/
min])	

Intraoperative	time	hypotensive	 Durations	of	all	episodes	of	
intraoperative	hypotension	(MAP	<	
70%	of	baseline)	summed	
Divided	by	duration	of	anesthesia	
Reported	as	a	percentage	of	
anesthesia	time		
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		 Estimate	+	
Standard	Error		
(95%	CI)	

	p	value	 R2	 Units/Reference	
for	Estimate	

Intraoperative	fluid	
administration	

0.86±0.42	
(0.03,1.69)		

0.04	 0.161	 1	mL	kg-1	h-1	

Center	
			Children’s	Health	
Dallas	(reference)	
			Children’s	Hospital	of	
Philadelphia	
			Riley	Hospital	for	
Children	

		
		
	
-12.10±7.23	
(-26.34,2.13)	
-33.42±7.80	
(-48.79,-18.06)	

		
		
	
0.09	
	
0.001	

		 		

Open	abdominal		
incision	after	surgery	

36.11±7.31	
(21.73,50.50)	

0.001	 		 		

*Only	variables	with	significant	p	values	are	shown,	R2	value	applies	to	all	listed	
variables.	ICU,	intensive	care	unit.	MELD,	model	for	end	stage	liver	disease,	patients	
12	years	and	older.	PELD,	pediatric	end	stage	liver	disease,	patients	younger	than	12	
years.	


