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Objectives

Understand	the	technical	considerations	
for	providing	therapeutic	plasma	exchange

Be	familiar	with	the	basic	principles	of	
prescribing	therapeutic	plasma	exchange

Understand	considerations	for	the	use	of	
therapeutic	plasma	exchange	in	children	



Quick	Poll	of	the	Room

Raise	your	hand	if	you….
• Prescribe	plasma	exchange
• If	you	prescribe	plasma	exchange,	you	prescribe	it	
more	than	once	a	month
• You	take	care	of	adults	and	children	in	your	
practice
• You	primarily	take	care	of	adults	in	your	practice
• You	primarily	take	care	of	children	in	your	practice



Why	you	should	feel	great	that	you	woke	
up	before	7	am	to	come	to	this	talk!

• The	World	Apheresis	
Association	apheresis	
registry	contains	data	
from	>	140,000	pheresis	
procedures	conducted	in	
12	different	countries
• Aim:	give	an	update	on	
indications,	type,	and	
number	of	procedures	
and	adverse	events



What	is	Therapeutic	Plasma	Exchange?
An	extracorporeal	treatment		
that	removes	patient	plasma	

with	replacement	with	
allogenic	or	autologous	

plasma

Properties	of	the	target	
molecule	increasing	the	
efficiency	of	plasma	

exchange

Large	with	a	molecular	
weight	of	>15,000	Daltons

Long	half-life	

Distribution	in	the	
intravascular	space



Technical	Considerations

Centrifugal Membrane-Based

Cervantes	CE	et	al.	AJKD	2023



The	Prescription
• The	main	indication	for	

plasma	exchange:	TTP
• The	preferred	

anticoagulant:	acid	citrate	
dextrose

• Adverse	events	occurred	
in	2.7%	of	cases

Priming:	
• If	the	priming	volume	exceeds	10%	of	

the	blood	volume,	RBC	priming	
should	be	considered

• BW	<	10	kg

Anticoagulation:
• Citrate	is	preferrable	and	most	the	commonly	

cited:
• Circuit	level	ionized	calcium	<	0.35	

mmol/L
• Systemic	ionized	calcium	1.0-1.2	mmol/L



The	Prescription

Generally,	exchange	with	1-1.5	plasma	volume	in	a	single	treatment

Estimated	total	blood	volume	in	adults	(L)	=	weight	(kg)	x	0.065

Estimated	total	blood	volume	in	children	(L)=	weight	(kg)	x	0.08

Total	plasma	volume	(L)	=	Total	blood	volume	x	(1-hematocrit)

A	single	volume	exchange	will	lower	plasma	macromolecule	levels	by	~65-70%	

An	exchange	equal	to	1.4	times	the	plasma	volume	will	lower	plasma	levels	by	75%



Methods	to	Provide	CRRT	+	Plasma	exchange
• In	a	series • In	parallel

Foglia et	al.	Blood	Purif,	2021
Eding et	al.	Ped	Care,	2011

• Interrupt	CRRT,	perform	plasma	exchange	through	
the	same	access	and	restart	CRRT	after	plasma	
exchange	is	over

• Use	2	areas	of	vascular	access,	2	machines	
simultaneously

• Tandem



Tandem	CRRT	+	Plasma	Exchange

Foglia et	al.	Blood	Purif,	2021



Tandem	CRRT	+	Plasma	Exchange

Foglia et	al.	Blood	Purif,	2021



Considerations	for	Plasma	Exchange	in	Children
The	American	Society	for	Apheresis	Indications	for	plasma	exchange	are	
developed	for	adult	patients

Clinical	conditions	where	the	benefit	of	plasma	exchange	has	been	published	in	
children:
• Thrombocytopenia-associated	multi-organ	failure	(TAMOF)	and	sepsis
• Liver	failure
• Neurologic	conditions	
• Hemolytic	uremic	syndrome
• Post	solid-organ	rejection

Surviving	sepsis	campaign	in	Children	2020:

• “We	cannot	suggest	for	or	against	the	use	of	PLEX	in	children	with	septic	shock	or	other	sepsis-
associated	organ	dysfunction	with	TAMOF”



Considerations	for	Plasma	Exchange	in	Children

• Thrombocytopenia	and	new-onset	organ	failure	of	> 3	organs
• Retrospective	cohort	analysis	of	patients	with	TAMOF	at	3	PICUs	in	
Turkey	comparing	those	that	received	TPE	and	those	that	did	not
• Inclusion:	platelet	count	<100	x	103/µ/L,	Organ	Failure	Index	Score	> 3
• n=42

47.6%	of	patients	meeting	these	criteria	had	AKI	requiring	CRRT





• Observational	 longitudinal	cohort	study	including	81	
children	with	sepsis-induced	thrombocytopenia	–
associated	multiple	organ	failure

• Compare	outcomes	in	those	that	received	therapeutic	
plasma	exchange	(TPE)	to	those	that	did	not

Fortenberry	et	al.	PCCM	2018



Fortenberry	et	al.	PCCM	2018

TPE	was	associated	with	a	decrease	in	organ	
dysfunction	and	lower	28	day	all	cause	
mortality

57% of patients on CRRT



Multivariable	Regression	for	MAKE-90

Characteristic	(n=284) Adjusted	OR	(95%	CI);	
P-Value

Baseline	Serum	
Creatinine

1.30	(0.79-2.13);	0.31

Chronic	Kidney	Disease 7.51	(0.94-59.73);	0.06
PELOD-2	Score	at	CKRT	
Initiation

1.10	(1.02-1.19);	0.02

Therapeutic	Plasma	
Exchange	During	CRRT	
Course

0.35	(0.20-0.60);	<0.001

MRSA	During	ICU	
Admission

1.87	(0.71-4.91);	0.21

In	a	propensity	adjusted	multivariable	
logistic	regression	(n=210)	à
adjusted	OR	(95%	CI):	0.31	(0.16-0.59)



Plasma	Exchange	in	Pediatric	Liver	
Failure
• Clear	protein-bound	toxins,	pro-inflammatory	molecules	and	
prothrombotic	mediators
• American	Society	of	Apheresis:

• Use	in	liver	failure:	Category	III	Recommendation
• Fulminant	liver	failure	with	hemolysis	in	Wilson’s	Disease:	Category	I	
Recommendation

• We	use	TPE	to	improve	the	coagulation	profile
• Exchange	1.5	times	the	patient’s	calculated	blood	volume	on	day	1	
followed	by	a	single	volume	exchange	on	subsequent	days
• There	is	no	clear	evidence	in	children	regarding	high	volume	vs	
standard	volume	plasma	exchange



• N=35	children	with	dengue-
associated	acute	liver	failure	and	
shock
• Combined	plasma	exchange	and	
CRRT	was	associated	with	
improvements	in	encephalopathy,	
liver	transaminases,	coagulation	
profiles	and	blood	lactate	and	
ammonia	levels

PCCM	2023



Conclusions

The	use	of	plasma	exchange	is	growing	both	in	pediatric	and	adult	
populations

Plasma	exchange	may	be	necessary	in	critically	ill	patients,	some	of	
whom	may	also	require	CRRT

The	use	of	tandem	techniques	 for	plasma	exchange	and	CRRT	can	
increase	the	ease	of	therapy

There	may	be	utility	in	pediatric	MODS/Sepsis
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