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Liver cirrhosis 
Detlef Schuppan, Nezam H Afdhal

Cirrhosis is defi ned as the histological development of regenerative nodules surrounded by fi brous bands in 
response to chronic liver injury, which leads to portal hypertension and end-stage liver disease. Recent advances in 
the understanding of the natural history and pathophysiology of cirrhosis, and in treatment of its complications, 
have resulted in improved management, quality of life, and life expectancy of patients. Liver transplantation remains 
the only curative option for a selected group of patients, but pharmacological treatments that can halt progression 
to decompensated cirrhosis or even reverse cirrhosis are currently being developed. This Seminar focuses on the 
diagnosis, complications, and management of cirrhosis, and new clinical and scientifi c developments.

Introduction
Fibrosis describes encapsulation or replacement of injured 
tissue by a collagenous scar. Liver fi brosis results from the 
perpetuation of the normal wound-healing response, 
resulting in an abnormal continuation of fi brogenesis 
(connective tissue production and deposition). Fibrosis 
progresses at variable rates depending on the cause of 
liver disease, environmental factors, and host factors.1–3 
Cirrhosis is an advanced stage of liver fi brosis that is 
accompanied by distortion of the hepatic vasculature. The 
resultant vascular distortion leads to shunting of the portal 
and arterial blood supply directly into the hepatic outfl ow 
(central veins), compromising exchange between hepatic 
sinusoids and the adjacent liver parenchyma—ie, 
hepatocytes. The hepatic sinusoids are lined by fenestrated 
endothelia that rest on a sheet of permeable connective 
tissue in the space of Disse, which also contains hepatic 
stellate cells and some mononuclear cells. The other side 
of the space of Disse is lined by hepatocytes that execute 

most of the known liver functions. In cirrhosis, the space 
of Disse is fi lled with scar tissue and endothelial 
fenestrations are lost, a process known as sinusoidal 
capillarisation.4 Histologically, cirrhosis is characterised by 
vascularised fi brotic septa that link portal tracts with each 
other and with central veins, resulting in hepatocyte 
islands surrounded by fi brotic septa and that are devoid of 
a central vein (fi gure 1). The major clinical consequences 
of cirrhosis are impaired hepatocyte (liver) function, an 
increased intrahepatic resistance (portal hypertension), 
and the development of hepatocellular carcinoma. The 
general circulatory abnormalities in cirrhosis (splanchnic 
vasodilation, vasoconstriction and hypoperfusion of 
kidneys, water and salt retention, increased cardiac output) 
are intimately linked to the hepatic vascular alterations 
and resulting portal hypertension. Cirrhosis and its 
associated vascular distortion are traditionally regarded as 
irreversible but recent data suggest that cirrhosis 
regression or even reversal is possible.5,6 
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Figure 1: Vascular and architectural alterations in cirrhosis
Mesenteric blood fl ows via the portal vein and hepatic artery that extend branches into terminal portal tracts. (A) Healthy liver: terminal portal tract blood runs 
through hepatic sinusoids where fenestrated sinusoidal endothelia that rest on loose connective tissue (space of Disse) allow for extensive metabolic exchange with 
the lobular hepatocytes; sinusoidal blood is collected by terminal hepatic venules that disembogue into one of the three hepatic veins and fi nally the caval vein. (B) 
Cirrhotic liver: activated myofi broblasts that derive from perisinusoidal hepatic stellate cells and portal or central-vein fi broblasts proliferate and produce excess 
extracellular matrix (ECM). This event leads to fi brous portal-tract expansion, central-vein fi brosis and capillarisation of the sinusoids, characterised by loss of 
endothelial fenestrations, congestion of the space of Disse with ECM, and separation or encasement of perisinusoidal hepatocyte islands from sinusoidal blood fl ow 
by collagenous septa. Blood is directly shunted from terminal portal veins and arteries to central veins, with consequent (intrahepatic) portal hypertension and 
compromised liver synthetic function.
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Score	Child-Pugh	

Grade A: 5-6 points
Grade B: 7-9 points
Grade C: 10-15 points

CHILD 
A

• Cirrhose compensée
• Survie à 1 an: 100 %

CHILD 
B

• Cirrhose décompensée
• Survie à 1 an: 80 %

CHILD 
C

• Cirrhose décompensée
• Survie à 1 an: 40 %

Infante Rivard, Hepatology 1987JMARU	CPB	2018	



MELD:	Model	of	End	Stage	Liver	disease	

§  MELD	=	9,57	x	Log	(créaBnine	sérique,	mg/dL)	+	3,78	x	Log(bilirubine,	mg/dL)	
+	11,20	x	Log(INR)	+	6,431)]	
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Figure 2. Le bénéfi ce individuel de la greffe hépatique pour les 
malades cirrhotiques (12). Un cirrhotique avec un MELD compris 
entre 6 et 11 a un risque de décès postgreffe 3,64 fois plus élevé 
que son risque de décès en attente. 
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M i s eau point

un an, les scores attribués aux CHC ont été réduits : T1 = 20 et 
T2 = 24. Ultérieurement, l’exception T1 a été supprimée, dans 
la mesure où ces CHC ne comportent pas de surmortalité, et 
un score de 22 a été attribué aux CHC de grade T2 (11).

Les principaux résultats de l’utilisation du score MELD 
aux États-Unis peuvent être ainsi résumés : un gain global 
de survie a été observé, la mortalité a diminué de près de 
15 % dans l’année suivant l’introduction du score MELD 
(8). Cette mortalité a continué de diminuer au cours des 
3 années suivantes (10). La modélisation suggère que le béné-
fi ce pourrait encore être augmenté à condition de n’inscrire 
que les patients dont le score MELD est supérieur à 15. La 
liste d’attente a diminué de 12 % la première année d’uti-
lisation, pour la première fois, et a continué de diminuer. 
La durée d’attente a également diminué (elle est passée de 
656 à 416 jours depuis l’introduction du score). Ces données 
ne peuvent être expliquées que très partiellement par l’aug-
mentation des prélèvements, et résultent donc très vraisem-
blablement de la mise en place du score MELD. 

Validation de l’utilisation du score MELD pour prédire 
le risque de décès des patients en liste d’attente 
sur les données françaises
Une étude prospective des décès et des retraits de liste 
d’attente pour aggravation de la maladie initiale a été réalisée 
sur la période 2003-2005 afi n d’évaluer l’intérêt du score 
MELD comme facteur prédictif du risque de décès en liste 
d’attente pour les malades pris en charge dans notre pays. 
Toutes les équipes ont contribué à l’enquête, qui nécessi-
tait un recueil de données complémentaires par rapport aux 
données enregistrées dans CRISTAL. Le taux d’exhaustivité 
est voisin de 100 % : 1 793 dossiers reçus pour 1 796 malades 
inscrits sur liste d’attente pendant la période d’inclusion. 
Sur la période d’inclusion, on a observé 108 (6 %) décès ou 
retraits des listes d’attente pour aggravation de la maladie 

initiale. Les taux de décès chez les patients sur liste d’attente 
étaient signifi cativement plus bas pour les malades atteints 
d’hépatocarcinome (4 %). Ils augmentaient avec la sévérité 
de la maladie mesurée par le score de Child, ou par celui 
de MELD pour les cirrhoses. Ce travail montrait que des 
variations signifi catives persistaient d’une équipe à l’autre 
(1 à 11 %) et d’une interrégion à l’autre. 
Cette enquête prospective a permis de valider pour la France 
la valeur du score MELD pour prédire les décès chez les 
patients sur liste d’attente. Elle a montré que, lors de l’ins-
cription sur liste d’attente, 35 % des malades présentant une 
cirrhose isolée avaient un score MELD inférieur à 15. On 
notera que de tels malades ne sont plus inscrits sur liste 
d’attente outre-Atlantique.
L’enquête a également montré que 34 greffes pour cirrhose 
isolée, sans hépatocarcinome, avaient été réalisées moins 
de 3 mois après l’inscription en liste d’attente au profi t de 
malades ayant une cirrhose Child A. Dans tous les cas, il 
existait au même moment au moins un malade présentant une 
cirrhose Child B ou C en attente dans l’interrégion. Dans 65 % 
des cas, un de ces malades présentant un état plus sévère allait 
décéder en attendant la greffe. Par ailleurs, 82 malades atteints 
de cirrhose Child C sont décédés en liste d’attente alors que, 
dans le même temps, 47 malades atteints de cirrhose Child A 
isolée étaient greffés dans la même interrégion. Le raisonne-
ment peut être élargi aux cirrhoses alcooliques Child B, qui 
ne sont pas des indications de greffe de foie au regard des 
recommandations de la Conférence de consensus, ainsi qu’aux 
hépatocarcinomes, qui ont des taux de décès en liste d’attente 
faibles et qui nécessitent beaucoup plus d’être greffés avant 
6 à 8 mois d’attente qu’en moins de 3 mois. 
Ces éléments indiquaient que notre système d’attribution 
des greffons ne permettait pas d’optimiser leur utilisation au 
profi t des malades dont les cas étaient les plus sévères. Ils 
confi rmaient que notre système manquait à la fois d’équité 
et d’effi cacité.

UNE PLATEFORME DE SIMULATION POUR LA CONDUITE 
DU CHANGEMENT

L’ABM et les équipes de TH ont entrepris une vaste réfl exion 
sur ces différents points : améliorer l’outil d’attribution et 
les critères de choix des receveurs en présence d’un greffon 
proposé. Cette réfl exion a conduit à étudier l’intérêt d’un 
score d’attribution des greffons selon différentes modalités 
d’application : nationale d’emblée, ou locale puis nationale. 
Promouvoir une politique d’attribution optimisant le moment 
de l’attribution nécessitait en effet la mise en place d’un 
système d’aide à la décision capable d’identifi er, face à un 
donneur hépatique potentiel, le ou les meilleurs receveurs 
possibles. L’ABM a adapté une plateforme de simulation 
utilisée pour l’attribution des reins (14) afi n d’évaluer les 
différents scénarios de répartition des greffons hépatiques 

Malinchoc M, Hepatology 2000

Prédiction de la mortalité précoce
Attribution des greffons hépatiques

JMARU	CPB	2018	



Une	maladie	systémique	

Cirrhose	

AggravaBon	//	sévérité	cirrhose	
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Sepsis	et	cirrhose	

JMARU CPB 2018

Cirrhose	 Sepsis	x3	 Mortalité	x4	

30% dans le mois
30% dans l‘année

40% des hospitalisations en 
réanimation

Défaillances d’organes plus fréquentes



Pathogénèse	de	la	prédisposiBon	aux	infecBons	bactériennes	des	cirrhoBques	

Strnad	P,		
Nat	rev	Gastro	2017	JMARU	CPB	2018	



• Dérégula(on	de	la	réponse	immunitaire	innée	
-  SurproducBon	de	cytokines	pro-inflammatoires	(TNF-α,	IL-6,	IFN-beta)	 	 		

Gandoura,	Weiss	E.	et	al,	J	Hepatol	2013,	Weiss	et	al.	J	Hepatol	2016	
- 	Déficit	de	producBon	de	la	cytokine	anB-inflammatoire	IL-10	

Coant	N.,	J	Hepatol	2011	

• 	Altéra(on	de	la	réponse	immunitaire	adapta(ve:	
-  DiminuBon	de	l’expression	de	HLA-DR	par	les	monocytes	cirrhoBques	en	
réanimaBon	

Wasmuth	HE.,	J	Hepatol	2005	

-  AltéraBon	de	la	bactéricidie	des	PNN	
Boussif	A.,	J	hepatol	2016	

	

Sepsis	et	cirrhose:	réponse	immunitaire	
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Parmi	les	proposi(ons	suivantes,	laquelle	(lesquelles)	vous	semble(nt)	
exacte(s)?	(Plusieurs	réponses	possibles)	
La	cirrhose	expose	à	un	risque	accru	:	

1-	d’insuffisance	rénale	postopératoire	
2-	de	thrombose	veineuse	postopératoire	
3-	de	sepsis	postopératoire	
4-	d’hémorragie	postopératoire	
5-	d’intubaBon	difficile	
6-	de	dénutriBon	

QuesBon	1	
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46 539 patients dans 498 hôpitaux de 28 pays 
européens 

www.thelancet.com   Vol 380   September 22, 2012 1059

Articles

Lancet 2012; 380: 1059–65

See Comment page 1034

*Members listed in appendix

Barts and The London School of 
Medicine and Dentistry, Queen 
Mary University of London, 
London, UK (R M Pearse MD); 
UCINC, Hospital de São José, 
Centro Hospitalar de Lisboa 
Central, EPE, Lisbon, Portugal 
(Prof R P Moreno PhD); Section 
of Medical Statistics 
(Prof P Bauer PhD), and 
Department of Anaesthesia 
and General Intensive Care 
(Prof P Metnitz PhD), Medical 
University of Vienna, Vienna, 
Austria; IRCCS AOU San 
Martino-IST, Department of 
Surgical Sciences and 
Integrated Diagnostics, 
University of Genoa, Genoa, 
Italy (Prof P Pelosi PhD); 
Charité-Universitaetsmedizin, 
Berlin, Germany 
(Prof C Spies PhD); 
Anaesthesiology and Critical 
Care, University Hospital, Lille, 
France (Prof B Vallet PhD); 
Erasme Hospital, Université 
Libre de Bruxelles, Brussels, 
Belgium (Prof J-L Vincent PhD); 
Department of 
Anaesthesiology, University of 
Bonn, Bonn, Germany 
(Prof A Hoeft PhD); St George’s 
Healthcare NHS Trust, London, 
UK (A Rhodes FRCP); and St 
George’s University of London, 
London, UK (A Rhodes)

Correspondence to:
Dr Rupert Pearse, Adult Critical 
Care Unit, Royal London 
Hospital, London E1 1BB, UK
r.pearse@qmul.ac.uk

See Online for appendix

Mortality after surgery in Europe: a 7 day cohort study
Rupert M Pearse, Rui P Moreno, Peter Bauer, Paolo Pelosi, Philipp Metnitz, Claudia Spies, Benoit Vallet, Jean-Louis Vincent, Andreas Hoeft, 
Andrew Rhodes, for the European Surgical Outcomes Study (EuSOS) group for the Trials groups of the European Society of Intensive Care Medicine 
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Summary
Background Clinical outcomes after major surgery are poorly described at the national level. Evidence of heterogeneity 
between hospitals and health-care systems suggests potential to improve care for patients but this potential remains 
unconfi rmed. The European Surgical Outcomes Study was an international study designed to assess outcomes after 
non-cardiac surgery in Europe.

Methods We did this 7 day cohort study between April 4 and April 11, 2011. We collected data describing consecutive 
patients aged 16 years and older undergoing inpatient non-cardiac surgery in 498 hospitals across 28 European 
nations. Patients were followed up for a maximum of 60 days. The primary endpoint was in-hospital mortality. 
Secondary outcome measures were duration of hospital stay and admission to critical care. We used χ² and Fisher’s 
exact tests to compare categorical variables and the t test or the Mann-Whitney U test to compare continuous variables. 
Signifi cance was set at p<0·05. We constructed multilevel logistic regression models to adjust for the diff erences in 
mortality rates between countries.

Findings We included 46 539 patients, of whom 1855 (4%) died before hospital discharge. 3599 (8%) patients were 
admitted to critical care after surgery with a median length of stay of 1·2 days (IQR 0·9–3·6). 1358 (73%) patients 
who died were not admitted to critical care at any stage after surgery. Crude mortality rates varied widely between 
countries (from 1·2% [95% CI 0·0–3·0] for Iceland to 21·5% [16·9–26·2] for Latvia). After adjustment for 
confounding variables, important diff erences remained between countries when compared with the UK, the country 
with the largest dataset (OR range from 0·44 [95% CI 0·19–1·05; p=0·06] for Finland to 6·92 [2·37–20·27; p=0·0004] 
for Poland).

Interpretation The mortality rate for patients undergoing inpatient non-cardiac surgery was higher than anticipated. 
Variations in mortality between countries suggest the need for national and international strategies to improve care 
for this group of patients.

Funding European Society of Intensive Care Medicine, European Society of Anaesthesiology.

Introduction
More than 230 million major surgical procedures are 
undertaken worldwide each year.1 For most patients, risks 
of surgery are low and yet evidence increasingly suggests 
that complications after surgery are an import ant cause of 
death.2–5 About 10% of patients undergoing surgery in the 
UK are at high risk of complications, accounting for 80% 
of postoperative deaths.2–4 If this rate is applicable 
worldwide, up to 25 million patients undergo high-risk 
surgical procedures each year, of whom 3 million do not 
survive until hospital discharge. Patients who develop 
complications but survive to leave hospital often have 
reduced functional independence and long-term survival.5–8

Despite obvious diff erences in procedure-related and 
patient-related mortality risks, most surgical patients use 
one care pathway, sharing standard facilities for pre-
operative assessment, anaesthesia, operating rooms, post-
anaesthetic recovery, and hospital wards. This approach is 
adequate for most patients but might not meet the needs 
of the small number of patients at high risk of 
complications and death. In the USA, evidence of 
variations in postoperative mortality within health-care 
systems suggest the potential to implement measures that 

improve patient outcomes.9 Low rates of admission to 
critical care for patients at high risk of complications 
undergoing non-cardiac surgery are of particular 
concern,2–4 and might be aff ected by international diff er-
ences in the provision of critical care.10,11 With high volumes 
of surgery under taken, even a low rate of avoidable harm 
will be associated with many preventable deaths.

International comparative data might provide important 
insights into delivery of health care for surgical patients. 
However, little or no data are available describing provision 
of care or outcomes for unselected surgical patients. The 
objective of the European Surgical Outcomes Study 
(EuSOS) was to describe mortality rates and patterns of 
critical care resource use for patients undergoing non-
cardiac surgery across several European nations.

Methods
Study design and participants
We did this European cohort study between 0900 h (local 
time) on April 4, 2011, and 0859 h on April 11, 2011. All 
adult patients (older than 16 years) admitted to 
participating centres for elective or non-elective inpatient 
surgery commencing during the 7 day cohort period were 
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exact tests to compare categorical variables and the t test or the Mann-Whitney U test to compare continuous variables. 
Signifi cance was set at p<0·05. We constructed multilevel logistic regression models to adjust for the diff erences in 
mortality rates between countries.

Findings We included 46 539 patients, of whom 1855 (4%) died before hospital discharge. 3599 (8%) patients were 
admitted to critical care after surgery with a median length of stay of 1·2 days (IQR 0·9–3·6). 1358 (73%) patients 
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with the largest dataset (OR range from 0·44 [95% CI 0·19–1·05; p=0·06] for Finland to 6·92 [2·37–20·27; p=0·0004] 
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Variations in mortality between countries suggest the need for national and international strategies to improve care 
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Introduction
More than 230 million major surgical procedures are 
undertaken worldwide each year.1 For most patients, risks 
of surgery are low and yet evidence increasingly suggests 
that complications after surgery are an import ant cause of 
death.2–5 About 10% of patients undergoing surgery in the 
UK are at high risk of complications, accounting for 80% 
of postoperative deaths.2–4 If this rate is applicable 
worldwide, up to 25 million patients undergo high-risk 
surgical procedures each year, of whom 3 million do not 
survive until hospital discharge. Patients who develop 
complications but survive to leave hospital often have 
reduced functional independence and long-term survival.5–8

Despite obvious diff erences in procedure-related and 
patient-related mortality risks, most surgical patients use 
one care pathway, sharing standard facilities for pre-
operative assessment, anaesthesia, operating rooms, post-
anaesthetic recovery, and hospital wards. This approach is 
adequate for most patients but might not meet the needs 
of the small number of patients at high risk of 
complications and death. In the USA, evidence of 
variations in postoperative mortality within health-care 
systems suggest the potential to implement measures that 

improve patient outcomes.9 Low rates of admission to 
critical care for patients at high risk of complications 
undergoing non-cardiac surgery are of particular 
concern,2–4 and might be aff ected by international diff er-
ences in the provision of critical care.10,11 With high volumes 
of surgery under taken, even a low rate of avoidable harm 
will be associated with many preventable deaths.

International comparative data might provide important 
insights into delivery of health care for surgical patients. 
However, little or no data are available describing provision 
of care or outcomes for unselected surgical patients. The 
objective of the European Surgical Outcomes Study 
(EuSOS) was to describe mortality rates and patterns of 
critical care resource use for patients undergoing non-
cardiac surgery across several European nations.

Methods
Study design and participants
We did this European cohort study between 0900 h (local 
time) on April 4, 2011, and 0859 h on April 11, 2011. All 
adult patients (older than 16 years) admitted to 
participating centres for elective or non-elective inpatient 
surgery commencing during the 7 day cohort period were 

EuSOS: European Surgical Outcomes Study 

Mortalité périopératoire (30 jours postop):  1,4-19%
Complications périopératoires : 14-50%

Ziser et al. Anesthesiology 1999, Teh et al. Gastro 2007, Lin et al. BJS 2013
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Lin et al. Brit Journal Surgery 2013


Analyse fichiers administratifs 2004-2007
24282 cirrhotiques vs 97128 contrôles appariés
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Lin et al. BJS 2013 Ziser et al, Anesthesiology 1999

Foie	
Score	Child,		
Score	MELD,	

Cirrhose	décompensée	

Comorbidités	
Age	
ASA	
BPCO	

Risque	et	degré	
d’urgence	de	la	

chirurgie	

Hypotension		
peropératoire	

Facteurs de risque
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Surmortalité Cirrhose Cirrhose	+	ascite 

Cholécystectomie X	3,	4 X	12 

Colectomie X	3,7 X	14 

Pontage	AC X	8 X	23 

Risque augmenté 

Chirurgie en urgence : Morbimortalité supplémentaire 
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2,800,000 patients sans cirrhose
22,569 patients cirrhotiques (4,214 avec HTP)

Gravité de l’hépatopathie 
quelque soit la chirurgie



CHILD	A/	
MELD<	8	

Ou	Risque	
individuel	prédit	

acceptable	

Chirurgie	
	

VérificaBon	
de	la	prise	en	
charge	et	du	
suivi	hépato	

CHILD	B/	
MELD	8-20	

Ou	Risque	
individuel	prédit	
intermédiaire	

Chirurgie	sous	
Surveillance		
(centre	de	TH)	

	
Bilan	préTH	
préalable	

	

TH	en	urgence	
à	discuter	

CHILD	C/	
MELD	>20	

Ou	Risque	
individuel	prédit	

élevé	

Repousser	la	
chirurgie	si	
possible	

	
Procédure	
«	minimally	
invasive	»	
radiologie	

intervenBonell
e	
	

Anticipation de la stratégie en fonction du risque
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MELD>8:
è +1 pt MELD = 14 % augmentation mortalité à J30 et J90

Mortalité 30 jours Mortalité 90 jours

MELD< 8 :  mortalité périopératoire 6 % 
MELD> 20 :  mortalité périopératoire 50 % 


772 chirurgies majeures
303 chirurgies mineures 
562 « ambulatoires » non opérés
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http://www.mayoclinic.org/meld/mayomodel9.html

Risque individuel
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http://www.mayoclinic.org/meld/mayomodel9.html

MELD

Estimation du risque individuel
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Chirurgie		
programmée	
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Chirurgie urgente 
des complications


- Orthopédique, cardiaque 

- Digestive extra hépatique

- Hépatique 

-  Hernie ombilicale

-  Lithiase biliaire symptomatique

-  Complications chirurgicalesRisque limité si PEC globale 
réfléchie en amont  Risque majeur

Cirrhose	et	chirurgie	



OPTIMISATION	

•  DénutriBon/Sarcopénie/Frailty	
•  DénutriBon	:	FDR	indépendant	de	morbidité	et	mortalité	
postop	
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Sarcopénie	

298  M.  Cornet  et  al.

attempted  to  measure  muscle  thickness  by  computed
tomography  (CT)  and  to  evaluate  the  impact  of  sarcopenia
on  the  prognosis  of  patients  undergoing  operation  for  liver
tumors.  This  update,  based  on  a  review  of  the  literature,
concerns  the  value  and  prognostic  impact  of  sarcopenia  on
the  outcome  of  liver  surgery.  The  current  internationally
validated  definition  of  sarcopenia,  the  methods  of  measure-
ment  and  the  consequences  of  sarcopenia  on  the  outcome
of  liver  resection  are  detailed  in  this  review.

Definition of sarcopenia

‘‘Sarcopenia’’  was  defined  in  1989  as  a  loss  of  skeletal  mus-
cular  mass  [6].  Since  then,  this  purely  qualitative  definition
has  evolved  toward  a  quantitative  and  qualitative  defini-
tion  that  correlates  decreased  muscular  mass  with  reduced
muscular  strength  and  function.  In  2010,  a  European  work-
ing  group  defined  sarcopenia  as  ‘‘progressive  loss  of  skeletal
muscular  mass,  strength  and  function,  increasing  the  risks
of  physical  dependence,  alteration  of  quality  of  life,  and
mortality’’  [7].  This  definition  has  now  been  validated  inter-
nationally  [8].  It  is  important  to  differentiate  sarcopenia  due
to  malnutrition  from  cachexia,  for  which  there  are  precise
diagnostic  criteria.  Both  sarcopenia  and  cachexia  are  related
to  malnutrition.

Malnutrition  is  defined  as  insufficient  protein-energetic
intake  relative  to  the  metabolic  needs  of  the  organism,
measured  by  loss  of  weight,  albuminemia  and  nutritional
status  [9].  Cachexia  classically  associates  anorexia,  progres-
sive  muscle  deterioration  and  wasting  of  fatty  mass  reserves.
In  concrete  terms,  cachexia  is  defined  as  involuntary  loss  of
weight  >5%  in  6  months  or  a  BMI  <20  kg/m2 and  loss  of  weight
>2%  or  sarcopenia  [10].  Sarcopenia  is  defined  as  progressive
loss  of  muscular  mass  [7].

Figure 1. Measurement of the surface area of the two psoas muscles at L3 by computer-tomography and post-treatment software (SYNAPSE
3D [Fujifilm, Japon]) permitting semi-automatic detection of muscles. Example of a 61-year-old sarcopenic patient: she weighs 52 kg with
a height of 162 cm, i.e. BMI of 19.8 kg/m2. The surface area of the two psoas muscles is 12 cm2, i.e. skeletal muscular mass index of
4.6 cm2/m2.

Measurement of sarcopenia by evaluation
of  muscular atrophy by CT scan

The  current  definition  of  sarcopenia  is  based  on  quanti-
tative  (muscular  mass)  and  functional  (muscular  strength
and  function)  criteria.  Currently,  there  is  no  single  tech-
nique  available  that  can  measure  all  these  criteria.  The  first
step  in  defining  a  patient  with  sarcopenia  is  quantitative
and  consists  in  quantifying  the  skeletal  muscular  mass.  This
quantitative  evaluation  is  accomplished  by  different  tech-
niques,  of  which  imaging  has  a  major  part.  Biphototonic
absorptiometry  is  currently  the  technique  of  reference  to
evaluate  the  muscular  mass  (‘‘lean  mass’’)  of  extremities
and  is  related  to  differences  in  attenuation  of  X-rays  as  they
traverse  the  tissues  [11].  Three  different  types  of  tissues
can  be  differentiated:  the  fatty  mass,  the  lean  mass,  and
the  bony  mineral  content.  Sarcopenia  is  evaluated  by  mea-
suring  the  lean  mass  of  the  soft  tissues  of  the  four  limbs
that  can  be  approximated  to  the  muscular  mass  of  the  four
limbs  (called  appendicular  muscular  mass)  [11].  The  skele-
tal  muscular  mass  is  defined  by  the  ratio  of  the  appendicular
muscular  mass  to  the  square  of  height.  The  limits  of  this
technique  are  its  costs,  availability  and  radiation  exposure,
which  means  that  it  is  not  widely  used  in  current  practice.

Computed  tomography  (CT)  provides  excellent  images
of  muscles  and  has  the  advantage  of  being  more  available
than  biphotonic  absorptionmetry.  Sarcopenia  can  be  evalu-
ated  on  an  axial  CT  slice,  at  the  level  of  the  third  lumbar
vertebrae,  by  measuring  the  total  surface  of  the  psoas  mus-
cles  (Figs.  1  and  2) or  that  of  all  the  muscles  present  at
this  level  (external  and  internal  oblique,  transverse,  psoas
and  paravertebral  muscles).  The  skeletal  muscular  mass  is
defined  by  the  ratio  between  the  muscular  surface  area
at  L3  to  the  square  of  height  [12].  Thresholds  have  been
proposed  to  define  sarcopenic  patients.  In  a  recent  study,300  M.  Cornet  et  al.

Figure 2. Measurement of the surface area of the two psoas muscles at L3 by computer-tomography and post-treatment software (SYNAPSE
3D [Fujifilm, Japon]) permitting semi-automatic detection of muscles. Example of a 57-year-old non-sarcopenic patient: he weighs 65.2 kg
with a height of 165 cm, i.e. BMI of 23.6 kg/m2. The surface area of the two psoas muscles is 31.3 cm2, i.e. skeletal muscular mass index of
11 cm2/m2.

sarcopenia  was  defined  by  a  skeletal  muscular  mass,  as
evaluated  on  CT  scan,  of  less  than  38.5  cm2/m2 in  females
and  52.4  cm2/m2 in  males  [13],  but  there  is  no  consen-
sus  in  the  literature  as  to  the  cut-off  (Table  1)  [14—19].
As  well,  different  muscles  have  been  used  (psoas  alone
[20],  or  oblique,  psoas,  and  paravertebral  muscles  [21]).
Understandably,  the  absence  of  a  threshold  for  the  skele-
tal  muscular  mass  index  and  variations  in  the  choice  of
muscle  surfaces  limit  the  current  possibilities  of  compar-
ing  studies  evaluating  the  impact  of  sarcopenia  in  liver
surgery.

Other  quantitative  evaluation  techniques  other  than
absorptiometry  and  imaging  are  possible:  impedanceme-
try,  hydrodensitometry  and  plethysmography  [22];  but  there
are  no  studies  in  the  literature  that  have  used  these  tech-
niques  to  characterize  the  sarcopenic  patient  undergoing
gastro-intestinal  surgery.  Lastly,  in  liver  surgery,  there  are
no  studies  that  currently  use  any  evaluation  method  of
muscular  strength  or  power  to  characterize  the  sarcopenic
patient.

Consequences of sarcopenia

Patients

Six  studies  published  between  2011  and  2014  were  selected
for  this  review  (Table  1) [14—19]. These  studies  include
patients  undergoing  resections  for  colorectal  liver  metas-
tases  (CRLM)  and  for  hepatocellular  carcinoma  (HCC).  It  is
important  to  underscore  that,  in  the  first  subgroup,  liver
parenchyma  can  be  altered  because  of  chemotherapy,  and  in
the  second,  more  than  85%  of  patients  have  cirrhosis.  In  both
of  these  settings,  sarcopenic  and  non-sarcopenic  patients
are  comparable  in  terms  of  cirrhosis  [14,19]  or  pre-operative
chemotherapy  [18]  (Table  2).

Overall post-hepatic morbidity

Sarcopenia  is  an  independent  risk  factor  associated  with
increased  post-operative  morbidity  and  mortality  after
gastro-intestinal  surgery  for  cancer  and  in  particular  after

Table  2 Prevalence  of  patients  with  cirrhosis  or  pre-operative  chemotherapy.

Author,  date  Indications  Sarcopenic  patients  Non-sarcopenic  patients  P

Cirrhosis  (%)  Chemotherapy  (%)  Cirrhosis  (%)  Chemotherapy  (%)

Peng,  2011  CRLM  —  NA  —  NA  NA
van  Vledder,  2012  CRLM  47  46.2  1
Harimoto,  2013  HCC  57  —  50.5  —  0.290
Lodewick,  2014  CRLM  —  NA  —  NA  NA
Voron,  2014  HCC  54.2  —  62  —  0.414
Valero,  2014  HCC/IHC  NA  —  NA  —  NA

CRLM: colorectal liver metastases; HCC: hepatocellular carcinoma; IHC: intrahepatic cholangiocarcinoma; NA: not available.

Surface des 2 psoas en L3 = 31 
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Surface des 2 psoas en L3 = 12 cm2
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Summary  Current  knowledge  indicates  that  malnutrition  increases  the  rate  of  post-operative
complications,  particularly  respiratory  and  infectious,  after  major  surgery.  Almost  all  liver
surgery is  performed  in  patients  with  cancer,  a  factor  that  increases  the  risk  of  malnutrition.
The primary  risk  factors  for  post-operative  complications  are  pre-operative  hypo-albuminemia
and a  body  mass  index  less  than  20  kg/m2.  To  improve  the  prediction  of  complications  in  these
patients, some  teams  have  suggested  measurement  of  muscle  thickness  by  computed  tomogra-
phy. Muscular  mass  can  thus  be  quantified  by  measuring  the  total  surface  of  the  psoas  muscle
or the  total  surface  of  all  muscles  (i.e.  external  and  internal  oblique,  transverse,  psoas  and
paravertebral  muscles)  seen  on  an  axial  CT  slice  at  L3.  As  well,  data  exist  suggesting  that  sar-
copenia is  an  independent  predictive  factor  of  post-operative  morbidity  and  poor  long-term
survival after  resection  for  cancer.  Nonetheless,  the  literature  on  the  subject  is  limited,  there
are no  standardized  definitions  for  sarcopenia,  and  the  need  of  special  software  to  calculate
the surfaces  limits  its  usefulness.  Lastly,  there  are  little  if  any  data  concerning  the  nutritional
or pharmacologic  means  to  treat  sarcopenia.  This  update,  based  on  a  literature  review,  deals
with the  value  and  the  prognostic  impact  of  sarcopenia  in  surgery  for  liver  tumors.  The  cur-
rent definition  of  sarcopenia,  validated  internationally,  the  methods  of  measurement,  and  the
consequences  of  sarcopenia  on  the  outcome  of  liver  resections  are  detailed  in  this  review.
© 2015  Elsevier  Masson  SAS.  All  rights  reserved.

Introduction

Current  knowledge  indicates  that  malnutrition  increases  post-operative  complications,
particularly  respiratory  and  infectious  complications,  after  major  surgery.  Most  liver
surgery  is  performed  in  patients  with  cancer  who  have  increased  risk  of  malnutrition.  The
main  prognostic  factors  for  post-operative  morbidity  and  mortality  found  in  the  literature
are  pre-operative  hypo-albuminemia  [1—4]  and  BMI  less  than  20  kg/m2 [2,5].  To  improve
the  pre-operative  prediction  of  complications  before  liver  surgery,  several  teams  have

∗ Corresponding author.
E-mail address: daniel.azoulay@hmn.aphp.fr (D. Azoulay).
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OPTIMISATION	

•  DénutriBon/Sarcopénie/Frailty	
•  Choix	des	techniques	chirurgicales	

Cholecystectomie	coelio++	
Morbidité postopératoire plus faible 
Morbidité entre 13 et 33 % 
même si Taux de conversion et une fréquence de complications hémorragiques supérieure chez 
un patient cirrhotique par rapport à un patient non cirrhotique	

.
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Hémostase	balancée	mais	plus	instable	

generation in patients with cirrhosis is actually not different from
that of healthy volunteers, provided thrombomodulin was added to
the test mixture.8 Later studies showed that the balanced coagula-
tion potential of cirrhosis is not only explained by a reduction in
both pro- and anticoagulants, but also by a marked resistance to the
inhibitory action of thrombomodulin.52,67

Finally, the fibrinolytic system may also be in balance in
patients with cirrhosis, due to the concomitant decrease of antifi-
brinolytics (antiplasmin, thrombin activatable fibrinolysis inhibi-
tor), and plasminogen,26 but literature on this is not fully consistent
as some authors have reported a hyperfibrinolytic state using assays
presumably assessing overall fibrinolytic potential.68

We postulate that in the “average” patient with liver disease,
overall hemostasis is rebalanced due to concomitant alterations in
both pro- and antihemostatic processes (Figure 2), although routine
laboratory tests of hemostasis suggest a hypocoagulable state. The
rebalanced hemostatic status of patients with liver disease, how-
ever, is probably less stable than the hemostatic balance in healthy
persons. The more precarious hemostatic balance is in part

explained by the reduced weight on both ends of the “hemostatic
balance” because plasma levels of most factors are substantially
reduced. Second, the hemostatic balance is easily disturbed by
complications of the disease including infections and renal failure.
Thus, although the hemostatic balance is preserved, even in
patients with end-stage cirrhosis, in individual patients, the balance
may flip toward either a hypo- or hypercoagulable status, explain-
ing why both bleeding and thrombotic episodes occur in these
patients. However, it has not yet been established whether hemosta-
sis tests such as thrombin generation tests or thromboelastrography
can identify those patients who are at risk for bleeding or
thrombosis. It also may be possible that detailed clinical assess-
ment—for example, by standardized bleeding scores70 or thrombo-
sis risk assessments—could be able to identify those patients who
are at risk for either bleeding or thrombosis, but data on this are
scarce. A clinical score that predicts the occurrence of massive
blood loss during liver transplantation has been developed and
validated.39,71

Most laboratory studies on the hemostatic balance have been
performed in patients with compensated cirrhosis. Whether the
balance remains intact in patients with severe decompensation is
questionable and requires further study.

Clinical evidence for rebalanced hemostasis
in liver disease

Patients with a hypocoagulable state attributed to individual defects
in hemostasis, such as patients with hemophilia, have a relatively
predictable bleeding tendency. Patients with severe hemophilia
without exception experience joint and muscle bleeds, and they
experience severe bleeding complications after trauma or surgical
interventions when the coagulopathy is not resolved by infusion of
factor concentrates. Increasing clinical evidence suggests that in
patients with liver disease, major hemostatic challenges such as
surgical procedures—including liver transplantation—may be per-
formed without bleeding complications, even in the absence of
attempts to correct the apparent coagulopathy.

When liver transplantation first became available as a clinical
procedure in the 1970s, major blood loss occurred, and it was not
uncommon for large amounts of blood products (red cell concen-
trates, FFP, and platelet concentrates) to be transfused in the
perioperative period.72,73 Mean transfusion requirements of 20 to
40 units of red cell concentrates, FFP, and platelet concentrates
have been reported and these major transfusion requirements were
ascribed to defective hemostasis, which even further aggravated
intraoperatively.74 However, during the past 15 years a steady
decline in transfusion requirements has been observed,75 which
may be due to improvements in surgical technique and anesthesio-
logic care, but we will argue that a different approach toward
transfusion of blood products has contributed substantially.

More and more centers report that it is possible to perform liver
transplantation surgery without any requirement for blood transfu-
sion.75-79 Some centers report transfusion-free surgery in well over
50% of patients. Importantly, the extent of the coagulopathy or the
severity of liver failure as assessed by the model of end-stage liver
disease (MELD) score does not predict the proportion of patients
who do require perioperative transfusion.80 We believe that a major
surgical procedure such as liver transplantation would never be
possible in a patient with a true coagulopathic state, such as a
patient with hemophilia, without correction of the coagulopathy
with factor concentrates or blood product transfusion.

Healthy individual

Patient with liver disease

A

B

Hemostatic changes 
promoting thrombosis

• Elevated levels of VWF
• Decreased levels of 
ADAMTS-13

• Elevated levels of FVIII
• Decreased levels of protein 
C, Protein S, antithrombin, 
α2-macroglobulin, and 
heparin cofactor II

• Low levels of plasminogen

Hemostatic changes 
promoting bleeding

• Thrombocytopenia
Platelet function defects 
• Enhanced production of 
nitric oxide and prostacyclin

• Low levels of coagulation 
factors II, V, VII, IX, X, and 
XI
• Vitamin K deficiency
• Dysfibrinogenemia

• Low levels of α2-
antiplasmin, factor XIII, and 
TAFI
• Elevated tPA levels 

Primary hemostasis

Secondary hemostasis

Fibrinolysis

‘Rebalance’

Procoagulants Anticoagulants

Bleeding Thrombosis

Procoagulants Anticoagulants

Bleeding Thrombosis

Renal failure, infection, ….. Altered blood flow, 
endothelial activation, 
…..

Figure 2. The concept of rebalanced hemostasis in patients with liver disease.
In healthy persons (A), hemostasis is in a solid balance. In patients with liver disease
(B and table), concomitant changes in pro- and antihemostatic pathways result in a
“rebalance” in the hemostatic system. Rebalance in the hemostatic system occurs at
the level of primary and secondary hemostasis, and in the fibrinolytic system. This
new balance, however, presumably is less stable compared with the balance in
healthy volunteers, and may thus more easily tip toward either bleeding or thrombo-
sis. Modified from Warnaar et al69 with permission from Wolters Kluwer Health.
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Management of the critically ill patient with cirrhosis:
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Introduction

The occurrence of complications in patients with cirrhosis such
as jaundice, ascites, encephalopathy, infection, renal dysfunction
or variceal bleeding requiring hospitalization alters the natural

history of the disease with an increase in 5-year mortality as high
as 40–50% [1]. A significant proportion of these patients with
acute decompensation require management in the intensive care
unit (ICU) with organ support and have a high rate of in-hospital
mortality. This category of patients with cirrhosis, acute decom-
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turbance of this balance, which leads to either bleeding or throm-
botic episodes (Fig. 5) [132–135]. Pathophysiological conditions
of ACLF that may further disturb cirrhotic hemostatic imbalance
include hemodynamic instability [133,136], endothelial dysfunc-
tion [133], development of endogenous heparin-like substances
due to infection [133,136] and renal dysfunction [137].

Clinical and laboratory tests to assess the risk of bleeding and
thrombosis

Recommendations

1. INR does not provide an adequate assessment of hemostasis in
cirrhosis (2B).

2. We recommend against routine prophylactic use of fresh frozen
plasma (FFP) (1B).

3. We suggest maintaining platelet counts above 50 ! 109/L in the
presence of active bleeding (2C).

4. We recommend a hemoglobin transfusion trigger of 7 mg/dl (1A).
Erythropoietin supplementation does not have a role in the
absence of chronic kidney disease (1B).

5. Viscoelastic testing should be considered during liver transplanta-
tion and other major surgery (cardiac, major trauma). Its role in
the ICU setting or prior to invasive procedures requires further
evaluation (2C).

6. We suggest anticoagulation with unfractionated/low molecular
weight heparin in patients with occlusive portal vein thrombosis
in the absence of bleeding risk factors (2C).

Rationale. Internationalized ratio (INR)/prothrombin time (PT). The
INR is based on the PT which itself depends on the level of proco-
agulant factors I, II, V, VII, and X. It does not account for deficien-
cies of the anticoagulation system (especially low protein C),
which may result in a hypercoagulable state not reflected in pro-
longation of the INR. Together with elevated endothelial-derived
factor VIII, the low protein C causes thrombin generation to be
normal or even high in cirrhosis [132]. Inter-laboratory variation
in the INR in cirrhosis (due to absence of normalization of throm-
boplastins to a standard based on liver disease) makes INR ‘cut-
off’ values of little value [138]. Furthermore, thrombin production
does not improve when normal plasma is transfused despite
improvements in INR [139]. Standard doses of FFP rarely correct
coagulopathy of cirrhosis [133,140], and can be harmful due to
increases in portal pressure during variceal bleeding [141].
Platelet count. Despite thrombocytopenia in cirrhosis, platelet
adhesion in vitro is preserved by increased levels of von
Willebrand factor (decreased ADAMTS13) [133]. Using thrombin
(factor II) production as a surrogate for clot formation, platelet
counts exceeding 50 ! 109/L are associated with adequate
thrombin formation, making this a practical clinical target in
the setting of active bleeding or as prophylaxis prior to proce-
dures [133,142]. However, prophylactic transfusion of a single
adult platelet unit is of marginal benefit in increasing the platelet
count to target levels [143]. Despite laboratory data, there is no
clinical evidence of a definitive threshold that correlates with
increase bleeding risk during surgery (i.e. liver transplant) or
invasive procedures (including liver biopsy).
Hemoglobin targets. A recent study showed that a restrictive
hemoglobin transfusion target (7 mg/dl) was not inferior to a lib-
eral strategy (9 mg/dl), and may have benefits in patients with
Child-Pugh A and B [144]. Endogenous erythropoetin levels are

elevated in cirrhotic patients and correlate with the severity of
portal hypertension [145]. Exogenous erythropoetin stimulates
increased thrombopoiesis and platelet reactivity possibly exacer-
bating the risk of thrombosis [146].
Viscoelastic tests of whole blood coagulation. Viscoelastic tests,
which include thromboelastography (TEG), thromboelastometry
(ROTEM) and sonorheometry, offer a means of assessing the
activity of pro- and anticoagulant pathways as well as providing
a means of recognizing hyperfibrinolysis or premature clot disso-
lution [147]. The tests are in vitro assays and do not account for
the in vivo contributions of the endothelium and blood flow.
Assessment of clotting can be performed in 10–20 min; however,
assessment of fibrinolysis takes 30–60 min [148]. Viscoelastic
testing suggests that hypercoagulability is more prevalent in
patients with cholestatic liver disease, acute liver failure and
non-alcoholic steatohepatitis [149,150]. The management of
patients with hypercoagulability on viscoelastic testing is not
clear; however, pro-coagulants and antifibrinolytics should be
used cautiously in these patients.
Venous thromboembolic disease and anticoagulant therapy.
Increased risks of venous thromboembolic disease (0.5–2% abso-
lute risks) have been demonstrated in cirrhotic patients, espe-
cially in those patients with hypoalbuminemia [151,152]. Rates
of portal vein thrombosis have been reported as approximately
8% per year with morbidity and mortality at one year impacted
by prophylactic anticoagulation [153,154]. Anticoagulation
demonstrates the most utility in patients with more extensive
portal vein and mesenteric thrombosis in the absence of other
risk factors for bleeding [153,155]. Lowmolecular weight heparin
does not appear to increase risk of variceal bleeding [156] and is
likely the safest choice. However it should be considered that it
has an increased clinical effect despite decreased antithrombin
III levels in cirrhotic patients [157].

Bleeding risks for minimally invasive and surgical procedures

Recommendations

1. We suggest transfusion to a platelet count above 50 ! 109/L prior
to minimally invasive procedures (2C).

2. During surgical procedures, viscoelastic testing should be
considered to guide coagulation management (2C).

3. We suggest maintaining fibrinogen levels >1.5 g/L in patients with
significant bleeding or during invasive/surgical procedures (2C).

Rationale. Bleeding rates after minimally invasive proce-
dures in cirrhotic patients have been demonstrated to be low
for paracentesis (0–3.3%) and thoracentesis (2%) [158]. Bleeding
does not appear to correlate with platelet count or INR.
Reported incidence of major bleeding complications after liver
biopsy was between 0.22 and 0.58% with a 0.1% mortality.
Bleeding rates were higher in patients with advanced hepatic
fibrosis and platelet count 660 ! 109/L [159,160]. Transjugular
liver biopsy has been shown to be relatively safe even in those
patients with decreased platelet count or prolonged INR [161].
Risk of bleeding after liver surgery has been shown to correlate
with surgical and hemostatic techniques rather than coagula-
tion parameters [162]. Although the optimal fibrinogen level
is uncertain (normal 2–4.5 g/L), in bleeding/surgical patients,
fibrinogen levels of >1 g/L are recommended [163,164]. More
recent guidelines suggest higher levels (>1.5–2.0 g/L) are bene-
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CORRESPONDENCE

Correction of Hemostatic Abnormalities and Portal Pressure Variations in Patients With Cirrhosis

To the Editor:

We read with great interest the articles by Seijo and Garcia-
Pagan, and Tripodi and Primignani recently published in Hepato-
logy.1,2 We feel that these commentaries address an important and
timely issue in patients with advanced liver disease, as they focus
on the complex problem of hemostatic alterations in patients with
cirrhosis, and on their possible therapeutic management.

Indeed, patients with cirrhosis have a rebalanced coagulation equi-
librium, although this balance is quite feeble and may be tipped either
on the bleeding or on the thrombotic side by the occurrence of infec-
tions, derangement in renal function, and by the performance of inva-
sive maneuvers.3 In order to correct the alterations of hematological
and coagulation parameters, it is common practice among clinicians
to order platelet or plasma transfusions, especially before invasive pro-
cedures.4 A recent survey has shown that, although patients with liver
disease represented 7.7% of the in- and out-patients receiving transfu-
sions, they used 32% of administered plasma and 13% of the plate-
lets.5 These findings are relevant because cirrhosis patients seldom
obtain an adequate correction of thrombocytopenia with platelet
transfusions and numerical improvement in prothrombin time
requires transfusion of at least 2-6 units of fresh-frozen plasma.6,7

We feel that transfusing cirrhosis patients with several units of
plasma to correct alteration in coagulation tests is not useful and
may do harm by triggering portal hypertension-related bleeding. In
fact, in 1974 Zimmon and Kessler8 found that the correlation
between portal pressure and blood volume in cirrhosis patients was
approximately linear. They demonstrated that every 100 mL of
blood volume expansion, in a relatively short period of time, pre-
dicted a mean increase in portal pressure of 1.4 cm H20, equivalent
to !1.03 mmHg. Using data obtained by the Holland and Brooks
study, we found that to reach a target International Normalized
Ratio (INR) value of 1.5 starting from various INR values (Table 1)
required the transfusion of several liters of fresh-frozen plasma, and
predicted an expected increase in portal pressure following transfu-
sions that ranges from 15.5 to 25.8 mmHg.9 Reaching an INR tar-
get often reported as safe for invasive procedures or surgery in liver
disease patients may actually paradoxically trigger bleeding.9

These data clearly show that research in the field of coagulation
and liver disease should be fostered, and that the use of global
coagulation tests such as thromboelastography should be further
investigated as alternative measures in order to improve our man-
agement of patients with cirrhosis.
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Trial Sequence Meta-analysis Can Reject False-Positive Result Calculated
From Conventional Meta-analysis

To the Editor:

We read the article by Mauro Bernardi et al. with great inter-
est.1 The primary endpoints of the meta-analysis were postpara-

centesis circulatory dysfunction (PCD), hyponatremia, and
mortality. This meta-analysis provides evidence that albumin
reduces morbidity and mortality among patients with tense ascites
undergoing large-volume paracentesis, as compared with alternative

Table 1. Calculated Increase in Portal Pressure for Reaching
a Target INR of 1.5

Target INR 5 1.5

Initial INR
Volume

Transfused (L)
Expected Increase in

Portal Pressure (mmHg)

2.0 1.5 15.5
3.0 2.0 20.6
4.0 2.5 25.8

1442
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CorrecBon	prophylacBque	de	la	thrombopénie:	

Des	praBques	diverses…	

AugmentaBon	du	saignement	si	thrombopénie	profonde	

JMARU	CPB	2018	



Wait	and	see	

Pré-procédure	 Post-procedure	Pendant	la	procédure	

Adapté	de	Weeder,	Transfus	Rev	Med	2014	

Restorer	la	volémie	
(monitorage+++)	

Limiter	les	apports	
(monitorage+++)	

Traiter	uniqt	les	saignements	acBfs	
nécessitant	une	hémostase	

Surveillance	T°,	Ca	et	pH	

En	cas	de	saignement	acBf:	PSL	et	ut	hémostaBques	
JMARU	CPB	2018	



S’aider de la thromboelastométrie?

Temps Cinétique

Mesure de l’hémostase globale 
(facteurs pro et anticoagulants, endothélium)

Fermeté Lyse

JMARU	CPB	2018	



1/	DétecBon	plus	précise	et	précoce	des	anomalies	de	l’hémostase	et	
idenBficaBon	de	cibles	thérapeuBques:	OUI	

	

2/	PrédicBon	du	risque	hémorragique?	A	démontrer	

	

3/	Stratégie	d’épargne	transfusionnelle?		

à	DiminuBon	des	PFC	au	profit	du	fibrinogène	

	

Intérêts potentiels de la thromboelastométrie 
chez le patient cirrhotique

Roullet S et al. BJA 2010

Tafur LA et al. BJA 2017

Noval Padillo et al. Transplant Proceed 2010, Roullet et al. LT 2015
Leon-Justel, Clin Chim Acta 2015JMARU	CPB	2018	



Conclusion	

•  Cirrhose	et	chirurgie	=	risque	
•  EvaluaBon	individuelle	du	risque		

•  Discussion	du	projet	médical	à	priori		
•  projet	raisonnable	de	TH	
•  	transfert	pour	avis	spécialisé,	auendre	la	TH?)	

•  Pistes	d’opBmisaBon	
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