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Introduction
• Conventional	anticoagulation
• Heparin	dose:	300-400U/kg
• ACT:		400-480	sec
• ACT	test	every 20-30	minutes

• Heparin	neutralization
• Protamine	dose:	ratio	1:1	(protamine:heparine)
• ACT	test	after	~ 5	minutes
• Baseline	ACT
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Why	change	a	winning	formula…?

• Affects	ACT	test:
• Hemodilution,	Hypothermia,	Drugs,	Platelets,	etc.

• ACT	is	not	specific	to	heparin	concentration
• Individual variations
• Heparin	sensibility/resistance

• Heparin	PK/PD	=	complex
• Protamine:
• Non	specific	affinity
• Reactions
• Anticoagulation	effect

• Since	2009,	new	standards	by	the	FDA…
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Heparin	crisis	timeline
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Anita	Y	et	al.	(2016)
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Hepcon/HMS	device
• Heparin	dose-response	curve
• Weight/Height
• Gender
• CPB	priming	volume
• Heparin	dose	in	prime

• ACT
• Heparin	concentration
• Protamine	dose
• Automatic	pooling
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«A	personalized	dose	regimen»
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«ACT	in	no	longer	enough»
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VS.

Does the	use	of	Hepcon HMS	compared to	ACT	allow the	
reduction of	blood loss and	blood transfusions	in	cardiac

surgery with cardiopulmonary bypass?

Research	question



Methods
Research	strategy	(MEDLINE)
• P:	Elective	patients	who	need	cardiac	surgery	on	CPB	(CABG			
and/or	valves)

• I:	Hepcon HMS	use
• C:	Standard	ACT	use	only
• O:	Blood	loss	and	blood	transfusions
• S:	RCT,	prospective	and	observational	

• Exclusions:	Emergency,	clotting	factors	deficiency	or	
hemostatic	disorders,	OPCABG,	other	device	than	HMS,	other	
language	than	English	or	French.
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Methodology
Research	strategy (MEDLINE)
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Studies	characteristics

• 12	studies
• 6	RCTs
• 4	prospective	and	randomised
• 1	observational	and
comparative

• 1	not	mentioned

• 1002	patients
• HMS	n=504
• ACT	n=498 14



Results
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Results

• 9/12	studies	=	no	significant	difference
• 2/12	studies=	more	blood	loss	in	ACT	group
• Noui et	al.(2012)	:	HMS	(804	± 29	mL)	and	ACT	(1416	± 1103	
mL)

• Vonk et	al.(2014)	:	HMS=12%	and	ACT=42%

• 1/12	studies=	more	blood	loss	in	HMS	group
• Hoenicka et	al.(2015)	:	HMS	420	mL(337.5-605)	and	ACT	345	
mL(230-482.5)	
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Hepcon HMS	Plus	use	does not	
reduce postoperative blood loss



Results

• 8/12	studies=	no	significant	difference
• 2/12	studies=more	transfusions	in	ACT	group
• Pappalardo et	al.(2006)	:	HMS	(0%)	and	ACT	(27,3%)
• Noui et	al.(2012)	:	HMS=11	units(4	patients)	and	ACT=32	units	
(11	patients) (p=0,054)

• 2/12	studies=	N/A
• Shigeta	et	al.	(1999)	excluded	transfused	patients
• Vonk et	al.	(2014)	no	transfusion	result
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Hepcon HMS	Plus	does not	reduce the	
need for	blood transfusions



Results

• 8/12	studies=	N/A
• 3/12	studies=	Heparin	rebound	but	no	difference	
between	groups

• 1/12	study=	No	heparin	rebound
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Heparin rebound



Discussion	and	conclusions

1. Postoperative	blood	loss	=	no	difference
2. Blood	transfusions	=	no	difference
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HMS	vs.	ACT



Discussion	and	conclusions
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HMS	vs.	ACT



Discussion	and	conclusions
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HMS	vs.	ACT



Future	work

• Research protocol
• P:	CABG	or/and	valves	on	CPB
• I:	HMS	Plus
• C:	ACT
• O:	Blood	loss and	transfusion
• S:	RCT
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N=

ICU	follow-
up	with
HMS



Next	steps!

• Ethic	committee	approbation

• Recruitment	(n=150	per	group)

• Collect	the	data

• Analysis

• Write	an	article

31=>	Publish in	Nature!!
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Thank	you!
Questions?
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Weakness	of	the	review

• Pubmed research	only
• GRADE	approach
• Bias	in	the	studies
• ACT	target
• Heparin/protamine	dose
• T°C	on	CPB
• ATS	use

• Thromboelastography 34


