N

N

Hémophagocytose hépatique et impact pronostique du
HScore chez des patients d’oncohématologie

Pierre-Nicolas Bris

» To cite this version:

Pierre-Nicolas Bris. Hémophagocytose hépatique et impact pronostique du HScore chez des patients
d’oncohématologie. Sciences du Vivant [g-bio]. 2021. dumas-03367586

HAL Id: dumas-03367586
https://dumas.ccsd.cnrs.fr/dumas-03367586
Submitted on 6 Oct 2021

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://dumas.ccsd.cnrs.fr/dumas-03367586
https://hal.archives-ouvertes.fr

/'@ 1 ) ]€ £ f
=L 0 R h s
& \ Aix-Marseille Université

patients d'oncohématologie

Hémophagocytose hépatique et impact pronostique du HScore chez des

THESE

Présentée et publiquement soutenue devant
LA FACULTE DES SCIENCES MEDICALES ET PARAMEDICALES
DE MARSEILLE
Le 28 Septembre 2021
Par Monsieur Pierre-Nicolas BRIS
Né le 18 fevrier 1994 a Poissy (78)
Pour obtenir le grade de Docteur en Médecine

D.E.S. de MEDECINE INTENSIVE - REANIMATION NR

Membres du Jury de la These :

Monsieur le Professeur PAPAZIAN Laurent Président
Monsieur le Professeur GAINNIER Marc Assesseur
Monsieur le Docteur (MCU-PH) HRAIECH Sami Assesseur
Monsieur le Docteur (MCU-PH) DEVILLIER Raynier Assesseur
Madame le Docteur BISBAL Magali Directeur
Monsieur le Docteur GALICIER Lionel Assesseur



meé I3 nAat i

Aix+Marseille Université

FACULTE DES SCIENCES MEDICALES & PARAMEDICALES

Doyen
Vice-Doyen aux affaires générales

Vice-Doyen aux professions paramédicales

Conseiller
Assesseurs :

aux études
a la recherche

pour le secteur NORD

VVVYVYYY

aux masters

Chargés de mission :

» sciences humaines et sociales

relations internationales
DU/DIU

YV V VY

DPC, disciplines chirurgicales

a l'unité mixte de formation continue en santé

Groupements Hospitaliers de territoire

DPC, disciplines médicales & biologiques

Pr. Georges LEONETTI
Pr. Patrick DESSI

Pr. Philippe BERBIS
Pr. Patrick VILLANI

Pr. Kathia CHAUMOITRE
Pr. Jean-Louis MEGE

Pr. Justin MICHEL

Pr. Stéphane BERDAH

Pr. Jean-Noél ARGENSON
Pr. Pascal ADALIAN

Pr. Pierre LE COZ

Pr. Stéphane RANQUE
Pr. Véronique VITTON
Pr. Frédéric CASTINETTI
Dr. Thomas GRAILLON

ECOLE DE MEDECINE

Directeur

Chargés de mission
= PACES — Post-PACES

= DFGSM
= DFASM
= DFASM

=  Préparation aux ECN

= DES spécialités

= DES stages hospitaliers
= DES MG

= Démographie médicale
= Etudiant

Pr. Jean-Michel VITON

Pr. Régis GUIEU

Pr. Anne-Laure PELISSIER

Pr. Marie-Aleth RICHARD

Pr. Marc BARTHET

Dr Aurélie DAUMAS

Pr. Pierre-Edouard FOURNIER
Pr. Benjamin BLONDEL

Pr. Christophe BARTOLI

Dr. Noémie RESSEGUIER
Elise DOMINJON

Cabinet du Doyen — 25.02. 2020 (GL/HB)



Aix+Marseille Université

Directrice

Chargés de mission

1¢" cycle
28me cycle

ECOLE DE DE MAIEUTIQUE

Madame Carole ZAKARIAN

Madame Estelle BOISSIER
Madame Cécile NINA

ECOLE DES SCIENCES DE LA READAPTATION

Directeur

Chargés de mission

Monsieur Philippe SAUVAGEON

Masso- kinésithérapie 1°" cycle : Madame Béatrice CAORS
Masso-kinésithérapie 2¢™me cycle : Madame Joannie HENRY
Mutualisation des enseignements : Madame Géraldine DEPRES

ECOLE DES SCIENCES INFIRMIERES

Directeur

Chargés de mission

Chargée de mission
Chargé de mission

Monsieur Sébastien COLSON

Madame Sandrine MAYEN RODRIGUES
Monsieur Christophe ROMAN

Cabinet du Doyen — 25.02. 2020 (GL/HB)



PROFESSEURS HONORAIRES

MM AGOSTINI Serge
ALDIGHIERI René
ALESSANDRINI Pierre
ALLIEZ Bernard
AQUARON Robert
ARGEME Maxime
ASSADOURIAN Robert
AUFFRAY Jean-Pierre
AUTILLO-TOUATI Amapola
AZORIN Jean-Michel
BAILLE Yves
BARDOT Jacques
BARDOT André
BERARD Pierre
BERGOIN Maurice
BERLAND Yvon
BERNARD Dominigque
BERNARD Jean-Louis
BERNARD Jean-Paul
BERNARD Pierre-Marie
BERTRAND Edmond
BISSET Jean-Pierre
BLANC Bernard
BLANC Jean-Louis
BOLLINI Gérard
BONGRAND Pierre
BONNEAU Henri
BONNOIT Jean
BORY Michel
BOTTA Alain
BOTTA-FRIDLUND Danielle
BOURGEADE Augustin
BOUVENOT Gilles
BOUYALA Jean-Marie
BREMOND Georges
BRICOT René
BRUNET Christian
BUREAU Henri
CAMBOULIVES Jean
CANNONI Maurice
CARTOUZOU Guy
CAU Pierre
CHABOT Jean-Michel
CHAMLIAN Albert
CHARPIN Denis
CHARREL Michel

mm  DEVRED Philippe

DJIANE Pierre
DONNET Vincent
DUCASSOU Jacques
DUFOUR Michel
DUMON Henri
ENJALBERT Alain
FAUGERE Gérard
FAVRE Roger

FIECHI Marius
FARNARIER Georges
FIGARELLA Jacques
FONTES Michel
FRANCES Yves
FRANCOIS Georges
FUENTES Pierre
GABRIEL Bernard
GALINIER Louis
GALLAIS Hervé
GAMERRE Marc
GARCIN Michel
GARNIER Jean-Marc
GAUTHIER André
GERARD Raymond
GEROLAMI-SANTANDREA André
GIUDICELLI Sébastien
GOUDARD Alain
GOUIN Frangois
GRILLO Jean-Marie
GRIMAUD Jean-Charles
GRISOLI Frangois
GROULIER Pierre
HADIDA/SAYAG Jacqueline
HASSOUN Jacques
HEIM Marc

HOUEL Jean

HUGUET Jean-Francois
JAQUET Philippe
JAMMES Yves

JOUVE Paulette
JUHAN Claude

JUIN Pierre

KAPHAN Gérard
KASBARIAN Michel
KLEISBAUER Jean-Pierre
LACHARD Jean



MM

CHAUVEL Patrick
CHOUX Maurice
CIANFARANI Francois
CLAVERIE Jean-Michel
CLEMENT Robert
COMBALBERT André
CONTE-DEVOLX Bernard
CORRIOL Jacques
COULANGE Christian
CURVALE Georges
DALMAS Henri

DE MICO Philippe
DELPERO Jean-Robert
DESSEIN Alain
DELARQUE Alain
DEVIN Robert

MICHOTEY Georges
MIRANDA Francois
MONFORT Gérard
MONGES André
MONGIN Maurice
MUNDLER Olivier
NAZARIAN Serge
NICOLI René
NOIRCLERC Michel
OLMER Michel
OREHEK Jean
PAPY Jean-Jacques
PAULIN Raymond
PELOUX Yves
PENAUD Antony
PENE Pierre

PIANA Lucien
PICAUD Robert
PIGNOL Fernand
POGGI Louis
POITOUT Dominique
PONCET Michel
POUGET Jean
PRIVAT Yvan
QUILICHINI Francis
RANQUE Jacques
RANQUE Philippe
RICHAUD Christian
RIDINGS Bernard
ROCHAT Hervé
ROHNER Jean-Jacques
ROUX Hubert

LAFFARGUE Pierre
LAUGIER René

LE TREUT Yves

LEVY Samuel

LOUCHET Edmond
LOUIS René

LUCIANI Jean-Marie
MAGALON Guy
MAGNAN Jacques
MALLAN- MANCINI Josette
MALMEJAC Claude
MARANINCHI Dominique
MARTIN Claude

MATTEI Jean Frangois
MERCIER Claude

METGE Paul

VANUXEM Paul
VERVLOET Daniel
VIALETTES Bernard
WEILLER Pierre-Jean



ROUX Michel

RUFO Marcel

SAHEL José

SALAMON Georges
SALDUCCI Jacques
SAMBUC Roland

SAN MARCO Jean-Louis
SANKALE Marc
SARACCO Jacques
SARLES Jacques
SARLES - PHILIP Nicole
SASTRE Bernard
SCHIANO Alain
SCOTTO Jean-Claude
SEBAHOUN Gérard
SEITZ Jean-Frangois
SERMENT Gérard
SOULAYROL René
STAHL André
TAMALET Jacques
TARANGER-CHARPIN Colette
THIRION Xavier
THOMASSIN Jean-Marc
UNAL Daniel

VAGUE Philippe
VAGUE/JUHAN Iréne



M.

2008
le Professeur

Mme le Professeur

M.
M.
M.

=L

LT LKL

=T LLLLLLL(LXL

=T L

le Professeur
le Professeur
le Professeur

2009

. le Professeur
. le Professeur

2010

. le Professeur

2011

. le Professeur
. le Professeur
. le Professeur

2012

. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

2013

. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

2014

. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

EMERITAT

LEVY Samuel
JUHAN-VAGUE Iréne
PONCET Michel
KASBARIAN Michel
ROBERTOUX Pierre

DJIANE Pierre
VERVLOET Daniel

MAGNAN Jacques

DI MARINO Vincent
MARTIN Pierre
METRAS Dominique

AUBANIAC Jean-Manuel
BOUVENOT Gilles
CAMBOULIVES Jean
FAVRE Roger

MATTEI Jean-Francois
OLIVER Charles
VERVLOET Daniel

BRANCHEREAU Alain
CARAYON Pierre

COZZONE Patrick

DELMONT Jean

HENRY Jean-Francois

LE GUICHAOUA Marie-Roberte
RUFO Marecel

SEBAHOUN Gérard

FUENTES Pierre
GAMERRE Marc
MAGALON Guy
PERAGUT Jean-Claude
WEILLER Pierre-Jean

31/08/2011
31/08/2011
31/08/2011
31/08/2011
31/08/2011

31/08/2011
31/08/2012

31/12/2014

31/08/2015
31/08/2015
31/08/2015

31/08/2015
31/08/2015
31/08/2015
31/08/2015
31/08/2015
31/08/2015
31/08/2015

31/08/2016
31/08/2016
31/08/2016
31/08/2016
31/08/2016
31/08/2016
31/08/2016
31/08/2016

31/08/2017
31/08/2017
31/08/2017
31/08/2017
31/08/2017



LT XL =LKL

LT LKL

LT LKL

=T L

2015
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

2016
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

2017
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

2018
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

2019
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

COULANGE Christian
COURAND Francois
FAVRE Roger
MATTEI Jean-Francois
OLIVER Charles
VERVLOET Daniel

BONGRAND Pierre
BOUVENOT Gilles
BRUNET Christian
CAU Pierre
COZZONE Patrick
FAVRE Roger
FONTES Michel
JAMMES Yves
NAZARIAN Serge
OLIVER Charles
POITOUT Dominique
SEBAHOUN Gérard
VIALETTES Bernard

ALESSANDRINI Pierre
BOUVENOT Gilles
CHAUVEL Patrick
COZZONE Pierre
DELMONT Jean
FAVRE Roger
OLIVER Charles
SEBBAHOUN Gérard

MARANINCHI Dominique
BOUVENOT Gilles
COZZONE Pierre
DELMONT Jean

FAVRE Roger

OLIVER Charles

BERLAND Yvon
CHARPIN Denis
CLAVERIE Jean-Michel
FRANCES Yves

CAU Pierre

COZZONE Patrick
DELMONT Jean

31/08/2018
31/08/2018
31/08/2016
31/08/2016
31/08/2016
31/08/2016

31/08/2019
31/08/2017
31/08/2019
31/08/2019
31/08/2017
31/08/2017
31/08/2019
31/08/2019
31/08/2019
31/08/2017
31/08/2019
31/08/2017
31/08/2019

31/08/2020
31/08/2018
31/08/2020
31/08/2018
31/08/2018
31/08/2018
31/08/2018
31/08/2018

31/08/2021
31/08/2019
31/08/2019
31/08/2019
31/08/2019
31/08/2019

31/08/2022
31/08/2022
31/08/2022
31/08/2022
31/08/2020
31/08/2020
31/08/2020



=LKL

LT LLLLLLZLLLZLZLZLELEL

. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

2020
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur
. le Professeur

FAVRE Roger
FONTES Michel
MAGALON Guy
NAZARIAN Serge
OLIVER Charles
WEILLER Pierre-Jean

DELPERO Jean-Robert
GRIMAUD Jean-Charles
SAMBUC Roland
SEITZ Jean-Francois
BERLAND Yvon
CHARPIN Denis
CLAVERIE Jean-Michel
FRANCES Yves
BONGRAND Pierre
COZZONE Patrick
FAVRE Roger

FONTES Michel
NAZARIAN Serge

31/08/2020
31/08/2020
31/08/2020
31/08/2020
31/08/2020
31/08/2020

31/08/2023
31/08/2023
31/08/2023
31/08/2023
31/08/2022
31/08/2022
31/08/2022
31/08/2022
31/08/2021
31/08/2021
31/08/2021
31/08/2021
31/08/2021



Honoris causa

1967
MM. les Professeurs DADI (ltalie)
CID DOS SANTOS (Portugal)
1974
MM. les Professeurs MAC ILWAIN (Grande-Bretagne)
T.A. LAMBO (Suisse)
1975
MM. les Professeurs O. SWENSON (U.S.A)
Lord JJWALTON of DETCHANT (Grande-Bretagne)
1976
MM. les Professeurs P. FRANCHIMONT (Belgique)
Z.J. BOWERS (U.S.A)
1977
MM. les Professeurs C. GAJDUSEK-Prix Nobel (U.S.A))
C.GIBBS (U.S.A)
J. DACIE (Grande-Bretagne)
1978
M. le Président F. HOUPHOUET-BOIGNY (Cbte d'lvoire)
1980
MM. les Professeurs A. MARGULIS (U.S.A)
R.D. ADAMS (U.S.A)
1981
MM. les Professeurs H. RAPPAPORT (U.S.A)
M. SCHOU (Danemark)
M. AMENT (U.S.A))
Sir A. HUXLEY (Grande-Bretagne)
S. REFSUM (Norvége)
1982
M. le Professeur W.H. HENDREN (U.S.A))
1985
MM. les Professeurs S. MASSRY (U.S.A))
KLINSMANN (R.D.A))
1986
MM. les Professeurs E. MIHICH (U.S.A)

T. MUNSAT (U.S.A)
LIANA BOLIS (Suisse)
L.P. ROWLAND (U.S.A.)



1987
M. le Professeur

1988
MM. les Professeurs

1989
M. le Professeur

1990
MM. les Professeurs

1991
MM. les Professeurs

1992
MM. les Professeurs

1994
MM. les Professeurs

1995
MM. les Professeurs

1997
MM. les Professeurs

1998
MM. les Professeurs

1999
MM. les Professeurs

P.J.DYCK (U.S.A)

R. BERGUER (U.S.A)

W.K. ENGEL (U.S.A)

V. ASKANAS (U.S.A)

J. WEHSTER KIRKLIN (U.S.A)
A. DAVIGNON (Canada)

A. BETTARELLO (Brésil)

P. MUSTACCHI (U.S.A)

J.G. MC LEOD (Australie)
J. PORTER (U.S.A)

J. Edward MC DADE (U.S.A.)
W. BURGDORFER (U.S.A)

H.G. SCHWARZACHER (Autriche)
D. CARSON (U.S.A)
T. YAMAMURO (Japon)

G. KARPATI (Canada)
W.J. KOLFF (U.S.A)

D. WALKER (U.S.A))
M. MULLER (Suisse)
V. BONOMINI (ltalie)

C. DINARELLO (U.S.A)

D. STULBERG (U.S.A)

A. MEIKLE DAVISON (Grande-Bretagne)
P.I. BRANEMARK (Suéde)

O.JARDETSKY (U.S.A)

J. BOTELLA LLUSIA (Espagne)



2000
MM. les Professeurs

2001
MM. les Professeurs

2002
MM. les Professeurs

2003
M. le Professeur
Sir

2004
M. le Professeur

2005
M. le Professeur

2006
M. le Professeur

2007
M. le Professeur

D. COLLEN (Belgique)
S. DIMAURO (U.S. A)

D. SPIEGEL (U. S. A.)
C.R.CONTI (US.A)

P-B. BENNET (U. S. A)
G. HUGUES (Grande Bretagne)
J-J. O'CONNOR (Grande Bretagne)

M. ABEDI (Canada)
K. DAI (Chine)

T. MARRIE (Canada)
G.K. RADDA (Grande Bretagne)

M. DAKE (U.S.A)

L. CAVALLI-SFORZA (U.S.A)

A. R. CASTANEDA (U.S.A)

S. KAUFMANN (Allemagne)



PROFESSEURS DES UNIVERSITES-PRATICIENS HOSPITALIERS

AGOSTINI FERRANDES Aubert
ALBANESE Jacques
ALIMI Yves

AMABILE Philippe
AMBROSI Pierre
ANDRE Nicolas
ARGENSON Jean-Noél
ASTOUL Philippe
ATTARIAN Shahram
AUDOUIN Bertrand
AUQUIER Pascal
AVIERINOS Jean-Frangois
AZULAY Jean-Philippe
BAILLY Daniel
BARLESI Fabrice
BARLIER-SETTI Anne
BARLOGIS Vincent
BARTHET Marc
BARTOLI Christophe
BARTOLI Jean-Michel
BARTOLI Michel
BARTOLOMEI Fabrice
BASTIDE Cyrille
BENSOUSSAN Laurent
BERBIS Philippe
BERBIS Julie

BERDAH Stéphane
BEROUD Christophe
BERTUCCI Frangois
BLAISE Didier

BLIN Olivier

BLONDEL Benjamin
BONIN/GUILLAUME Sylvie
BONELLO Laurent
BONNET Jean-Louis
BOUBLI Léon Surnombre
BOUFI Mourad

BOYER Laurent
BREGEON Fabienne
BRETELLE Florence
BROUQUI Philippe
BRUDER Nicolas

BRUE Thierry

BRUNET Philippe
BURTEY Stéphane
CARCOPINO-TUSOLI Xavier
CASANOVA Dominique
CASTINETTI Frédéric
CECCALDI Mathieu
CHAGNAUD Christophe
CHAMBOST Hervé
CHAMPSAUR Pierre
CHANEZ Pascal
CHARAFFE-JAUFFRET Emmanuelle
CHARREL Rémi
CHAUMOITRE Kathia
CHIARONI Jacques
CHINOT Olivier

CHOSSEGROS Ciyrille
COLLART Frédéric
COSTELLO Régis
COURBIERE Blandine
COWEN Didier
CRAVELLO Ludovic
CUISSET Thomas

DA FONSECA David
DAHAN-ALCARAZ Laetitia
DANIEL Laurent

DARMON Patrice

DAVID Thierry

D'ERCOLE Claude
D'JOURNO Xavier
DEHARO Jean-Claude
DELAPORTE Emmanuel
DENIS Daniéle

DISDIER Patrick

DODDOLI Christophe
DRANCOURT Michel
DUBUS Jean-Christophe
DUFFAUD Florence
DUFOUR Henry

DURAND Jean-Marc
DUSSOL Bertrand

EBBO Mikaél

EUSEBIO Alexandre
FABRE Alexandre
FAKHRY Nicolas
FELICIAN Olvier
FENOLLAR Florence
FIGARELLA/BRANGER Dominique
FLECHER Xavier
FOUILLOUX Virginie
FOURNIER Pierre-Edouard
FRANCESCHI Frédéric
FUENTES Stéphane
GABERT Jean

GABORIT Bénédicte
GAINNIER Marc

GARCIA Stéphane
GARIBOLDI Vlad
GAUDART Jean
GAUDY-MARQUESTE Caroline
GENTILE Stéphanie
GERBEAUX Patrick
GEROLAMI/'SANTANDREA René
GILBERT/ALESSI Marie-Christine
GIORGI Roch

GIOVANNI Antoine
GIRARD Nadine
GIRAUD/CHABROL Brigitte
GONCALVES Anthony
GRANEL/REY Brigitte
GRANVAL Philippe
GREILLIER Laurent

GROB Jean-Jacques

GUED Eric



PROFESSEURS DES UNIVERSITES-PRATICIENS HOSPITALIERS

PAGANELLI Franck ROCHE Pierre-Hugues
PANUEL Michel Surnombre ROCH Antoine
PAPAZIAN Laurent ROCHWERGER Richard
PAROLA Philippe ROLL Patrice

PARRATTE Sébastien Disponibilit¢ ~ ROSSI Dominique
PELISSIER-ALICOT Anne-Laure ROSSI Pascal

PELLETIER Jean ROUDIER Jean

PERRIN Jeanne SALAS Sébastien

PETIT Philippe SARLON-BARTOLI Gabrielle
PHAM Thao SCAVARDA Didier
PIERCECCHI/MARTI Marie-Dominiq SCHLEINITZ Nicolas
PIQUET Philippe SEBAG Frédéric

PIRRO Nicolas SIELEZNEFF Igor

POINSO Frangois SIMON Nicolas

RACCAH Denis STEIN Andréas

RANQUE Stéphane TAIEB David

RAOULT Didier Surnombre THOMAS Pascal

REGIS Jean THUNY Franck
REYNAUD/GAUBERT Martine TREBUCHON-DA FONSECA Agnes
REYNAUD Rachel TRIGLIA Jean-Michel
RICHARD/LALLEMAND Marie-AlethTROPIANO Patrick
RICHIERI Raphaélle TSIMARATOS Michel

PROFESSEUR DES UNIVERSITES

ADALIAN Pascal
AGHABABIAN Valérie
BELIN Pascal
CHABANNON Christian
CHABRIERE Eric
FERON Francois
LE COZ Pierre
LEVASSEUR Anthony
RANIJEVA Jean-Philippe
SOBOL Hagay

PROFESSEUR CERTIFIE

BRANDENBURGER Chantal retraite mars 2021
FRAISSE-MANGIALOMINI Jeanne

PROFESSEUR DES UNIVERSITES ASSOCIE a MI
REVIS Joana
PROFESSEUR DES UNIVERSITES MEDECINE GEN

GENTILE Gaétan

PROFESSEUR ASSOCIE DE MEDECINE GENERALE .

GUIDA Pierre



PROFESSEURS DES UNIVERSITES-PRATICIENS HOSPITALIERS

GUIEU Régis

GUIS Sandrine

GUYE Maxime

GUYOT Laurent

GUYS Jean-Michel Surnombre
HABIB Gilbert
HARDWIGSEN Jean
HARLE Jean-Robert
HOUVENAEGHEL Gilles
JACQUIER Alexis
JOURDE-CHICHE Noémie
JOUVE Jean-Luc
KAPLANSKI Gilles
KARSENTY Gilles
KERBAUL Francgois détachement
KRAHN Martin
LAFFORGUE Pierre
LAGIER Jean-Christophe
LAMBAUDIE Eric

LANCON Christophe

LA SCOLA Bernard
LAUNAY Franck
LAVIEILLE Jean-Pierre

LE CORROLLER Thomas
LECHEVALLIER Eric
LEGRE Régis
LEHUCHER-MICHEL Marie-Pascale
LEONE Marc

LEONETTI Georges

LEPIDI Hubert

LEVY Nicolas

MACE Loic

MAGNAN Pierre-Edouard
MANCINI Julien

MEGE Jean-Louis

MERROT Thierry
METZLER/GUILLEMAIN Catherine
MEYER/DUTOUR Anne
MICCALEF/ROLL Joélle
MICHEL Fabrice

MICHEL Gérard

MICHEL Justin

MICHELET Pierre

MILH Mathieu

MILLION Matthieu

MOAL Valérie

MORANGE Pierre-Emmanuel
MOULIN Guy
MOUTARDIER Vincent
NAUDIN Jean

NICOLAS DE LAMBALLERIE Xavier
NICOLLAS Richard
NGUYEN Karine

OLIVE Daniel

OLLIVIER Matthieu
OUAFIK L'Houcine
OVAERT-REGGIO Caroline
PADOVANI Laetitia

DRH Campus Timone MAJ 01.09.2020



PROFESSEURS DES UNIVERSITES-PRATICIENS HOSPITALIERS

TURRINI Olivier

VALERO René
VAROQUAUX Arthur Damien
VELLY Lionel

VEY Norbert

VIDAL Vincent

VIENS Patrice

VILLANI Patrick

VITON Jean-Michel

VITTON Véronique
VIEHWEGER Heide Elke détachement
VIVIER Eric

XERRI Luc



AHERFI Sarah

ELDIN Carole

ANGELAKIS Emmanouil (disponibilité) FAURE Alice

ATLAN Catherine (disponibilité)
BEGE Thierry

BELIARD Sophie
BENYAMINE Audrey
BERTRAND Baptiste
BEYER-BERJOT Laura
BIRNBAUM David
BONINI Francesca
BOUCRAUT Joseph
BOULAMERY Audrey
BOULLU/CIOCCA Sandrine
BOUSSEN Salah Michel
BUFFAT Christophe
CAMILLERI Serge
CARRON Romain
CASSAGNE Carole
CERMOLACCE Michel
CHAUDET Hervé
CHRETIEN Anne-Sophie
COZE Carole

CUNY Thomas

DADOUN Frédéric (disponibilité)
DALES Jean-Philippe
DARIEL Anne

DAUMAS Aurélie
DEGEORGES/VITTE Joélle
DELLIAUX Stéphane
DESPLAT/JEGO Sophie
DEVILLIER Raynier
DUBOURG Grégory
DUCONSEIL Pauline
DUFOUR Jean-Charles

ABU ZAINEH Mohammad
BARBACARU/PERLES T. A.
BERLAND Caroline

BOYER Sylvie

COLSON Sébastien
DEGIOANNI/SALLE Anna

FOLETTI Jean- Marc

FRANKEL Diane

FROMONOT Julien

GASTALDI Marguerite
GELSI/BOYER Véronique
GIUSIANO Bernard

GIUSTANO COURCAMBECK Sophie
GONZALEZ Jean-Michel
GOURIET Frédérique

GRAILLON Thomas

GUERIN Carole

GUENOUN MEYSSIGNAC Daphné
GUIDON Catherine

GUIVARCH Jokthan
HAUTIER/KRAHN Aurélie
HRAIECH Sami

KASPI-PEZZOLI Elise

L'OLLIVIER Coralie
LABIT-BOUVIER Corinne
LAFAGE/POCHITALOFF-HUVALE Marina
LAGARDE Stanislas

LAGIER Aude (disponibilité)
LAGOUANELLE/SIMEONI Marie-Claude
LEVY/MOZZICONACCI Annie
LOOSVELD Marie

MAAROUF Adil

MACAGNO Nicolas

MAUES DE PAULA André

MEGE Diane

MOTTOLA GHIGO Giovanna
NINOVE Laetitia

NOUGAIREDE Antoine

(mono-appartenants)
DESNUES Benoit
MARANINCHI Marie

MERHEJ/CHAUVEAU Vicky
MINVIELLE/DEVICTOR Bénédicte
POGGI Marjorie

POUGET Benoit

PAULMYER/LACROIX Odile
PESENTI Sébastien
RADULESCO Thomas
RESSEGUIER Noémie
ROBERT Philippe

ROBERT Thomas

ROMANET Pauline
SABATIER Renaud
SARI-MINODIER Iréne
SAVEANU Alexandru

SECQ Véronique (disponibilité)
STELLMANN Jan-Patrick
SUCHON Pierre

TABOURET Emeline

TOGA Caroline

TOGA Isabelle

TOMASINI Pascale
TOSELLO Barthélémy
TROUSSE Delphine
TUCHTAN-TORRENTS Lucile
VELY Frédéric

VION-DURY Jean
ZATTARA/CANNONI Héléne

MAITRES DE CONFERENCES DES UNIVERSITES

RUEL Jérome
THOLLON Lionel

THIRION Sylvie
VERNA Emeline

MAITRE DE CONFERENCES DES UNIVERSITES DE MEDECINE GENERALE

CASANOVA Ludovic

MAITRES DE CONFERENCES ASSOCIES DE MEDECINE GENERALE a MI-TEMPS

BARGIER Jacques
CALVET-MONTREDON Céline
FORTE Jenny
JANCZEWSKI Aurélie
NUSSLI Nicolas
ROUSSEAU-DURAND Raphaélle



THERY Didier

MAITRE DE CONFERENCES ASSOCIE a MI-TEMPS
BOURRIQUEN Maryline
EVANS-VIALLAT Catherine

LAZZAROTTO Sébastien

LUCAS Guillaume

MATHIEU Marion

MAYENS-RODRIGUES Sandrine
MELLINAS Marie
ROMAN Christophe
TRINQUET Laure



ESSEURS DES UNIVERSITES et MAITRES DE CONFERENCES DES UNIVERSITES - PRATICIENS HOSPITA|
PROFESSEURS ASSOCIES, MAITRES DE CONFERENCES DES UNIVERSITES mono-appartenants

| ANATOMIE 4201

| ANTHROPOLOGIE 20 |

CHAMPSAUR Pierre (PU-PH)
LE CORROLLER Thomas (PU-PH)
PIRRO Nicolas (PU-PH)

GUENOUN-MEYSSIGNAC Daphné (MCU-PH)
LAGIER Aude (MCU-PH) disponibilité

THOLLON Lionel (MCF) (60eéme section)

ADALIAN Pascal (PR)

DEGIOANNI/SALLE Anna (MCF)
POUGET Benoit (MCF)
VERNA Emeline (MCF)

I BACTERIOLOGIE-VIROLOGIE ; HYGIENE HOSPITALIERE 4501 I

CHARREL Rémi (PU PH)
DRANCOURT Michel (PU-PH)
FENOLLAR Florence (PU-PH)
FOURNIER Pierre-Edouard (PU-PH)

| ANATOMIE ET CYTOLOGIE PATHOLOGIQUES 4203

JNICOLAS DE LAMBALLERIE Xavier (PU-PH)

CHARAFE/JAUFFRET Emmanuelle (PU-PH)
DANIEL Laurent (PU-PH)
FIGARELLA/BRANGER Dominique (PU-PH)
GARCIA Stéphane (PU-PH)

XERRI Luc (PU-PH)

DALES Jean-Philippe (MCU-PH)

GIUSIANO COURCAMBECK Sophie (MCU PH)
LABIT/BOUVIER Corinne (MCU-PH)
MACAGNO Nicolas (MCU-PH)

MAUES DE PAULA André (MCU-PH)

SECQ Véronique (MCU-PH) disponibilité

LA SCOLA Bernard (PU-PH)
RAOULT Didier (PU-PH) Surnombre

AHERFI Sarah (MCU-PH)

ANGELAKIS Emmanouil (MCU-PH) disponibilité
DUBOURG Grégory (MCU-PH)

GOURIET Frédérique (MCU-PH)

NOUGAIREDE Antoine (MCU-PH)

NINOVE Laetitia (MCU-PH)

CHABRIERE Eric (PR) (64&me section)
LEVASSEUR Anthony (PR) (64eme section)

DESNUES Benoit (MCF) ( 65eéme section )
MERHEJ/CHAUVEAU Vicky (MCF) (87eme section)

BIOCHIMIE ET BIOLOGIE MOLECULAIRE 4401 |

ANESTHESIOLOGIE ET REANIMATION CHIRURGICALE ;
MEDECINE URGENCE 4801

IBARLIER/SETTI Anne (PU-PH)

ALBANESE Jacques (PU-PH)
BRUDER Nicolas (PU-PH)
LEONE Marc (PU-PH)
MICHEL Fabrice (PU-PH)
VELLY Lionel (PU-PH)

BOUSSEN Salah Michel (MCU-PH)
GUIDON Catherine (MCU-PH)

GABERT Jean (PU-PH)
GUIEU Régis (PU-PH)
OUAFIK L'Houcine (PU-PH)

BUFFAT Christophe (MCU-PH)
FROMONOT Julien (MCU-PH)
MOTTOLA GHIGO Giovanna (MCU-PH)
ROMANET Pauline (MCU-PH)
SAVEANU Alexandru (MCU-PH)

| ANGLAIS 11

| BIOLOGIE CELLULAIRE 4403 |

BRANDENBURGER Chantal (PRCE) retraite mars 2021
FRAISSE-MANGIALOMINI Jeanne (PRCE)

ROLL Patrice (PU-PH)

FRANKEL Diane (MCU-PH)
GASTALDI Marguerite (MCU-PH)
KASPI-PEZZOLI Elise (MCU-PH)

BIOLOGIE ET MEDECINE DU DEVELOPPEMENT

ET DE LA REPRODUCTION ; GYNECOLOGIE MEDICALE 5405

ILEVY-MOZZICONNACCI Annie (MCU-PH)

METZLER/GUILLEMAIN Catherine (PU-PH)
PERRIN Jeanne (PU-PH)

| BIOPHYSIQUE ET MEDECINE NUCLEAIRE 4301

| CARDIOLOGIE 5102 |

GUED] Eric (PU-PH)

AVIERINOS Jean-Francois (PU-PH)



GUYE Maxime (PU-PH)
TAIEB David (PU-PH)

BELIN Pascal (PR) (69éme section)
RANJEVA Jean-Philippe (PR) (69eéme section)

CAMMILLERI Serge (MCU-PH)
VION-DURY Jean (MCU-PH)

BARBACARU/PERLES Téodora Adriana (MCF) (69eéme section)

BONELLO Laurent (PU PH)
BONNET Jean-Louis (PU-PH)
CUISSET Thomas (PU-PH)
DEHARO Jean-Claude (PU-PH)
FRANCESCHI Frédéric (PU-PH)
HABIB Gilbert (PU-PH)
PAGANELLI Franck (PU-PH)
THUNY Franck (PU-PH)

| CHIRURGIE VISCERALE ET DIGESTIVE 5202 |

BERDAH Stéphane (PU-PH)

BIOSTATISTIQUES, INFORMATIQUE MEDICALE
ET TECHNOLOGIES DE COMMUNICATION 4604

HARDWIGSEN Jean (PU-PH)
MOUTARDIER Vincent (PU-PH)

GAUDART Jean (PU-PH)
GIORGI Roch (PU-PH)
MANCINI Julien (PU-PH)

CHAUDET Hervé (MCU-PH)
DUFOUR Jean-Charles (MCU-PH)
GIUSIANO Bernard (MCU-PH)

ABU ZAINEH Mohammad (MCF) (5eéme section)
BOYER Sylvie (MCF) (5eéme section)

SEBAG Frédéric (PU-PH)
SIELEZNEFF Igor (PU-PH)
TURRINI Olivier (PU-PH)

BEGE Thierry (MCU-PH)
BEYER-BERJOT Laura (MCU-PH)
BIRNBAUM David (MCU-PH)
DUCONSEIL Pauline (MCU-PH)
GUERIN Carole (MCU PH)
MEGE Diane (MCU-PH)

I CHIRURGIE ORTHOPEDIQUE ET TRAUMATOLOGIQUE 5002 I

ARGENSON Jean-Noél (PU-PH)

BLONDEL Benjamin (PU-PH)

FLECHER Xavier (PU PH)

OLLIVIER Matthieu (PU-PH)

PARRATTE Sébastien (PU-PH) Disponibilité
ROCHWERGER Richard (PU-PH)
TROPIANO Patrick (PU-PH)

| CHIRURGIE INFANTILE 5402CHIRURGIE INFANTILE 5402 |

GUYS Jean-Michel (PU-PH) Surnombre

JOUVE Jean-Luc (PU-PH)

LAUNAY Franck (PU-PH)

MERROT Thierry (PU-PH)

VIEHWEGER Heide Elke (PU-PH) détachement
DARIEL Anne (MCU-PH)

IROLOGIE ; RADIOTHERAPIE 4702CANCEROLOGIE ; RADIOTHERAPJFAURE Alice (MCU PH)

BERTUCCI Francois (PU-PH)
CHINOT Olivier (PU-PH)
COWEN Didier (PU-PH)
DUFFAUD Florence (PU-PH)
GONCALVES Anthony PU-PH)
HOUVENAEGHEL Gilles (PU-PH)
LAMBAUDIE Eric (PU-PH)
PADOVANI Laetitia (PH-PH)
SALAS Sébastien (PU-PH)
VIENS Patrice (PU-PH)

SABATIER Renaud (MCU-PH)
TABOURET Emeline (MCU-PH)

PESENTI Sébastien (MCU-PH)

[FACIALE ET STOMATOLOGIE 5503CHIRURGIE MAXILLO-FACIALE A

CHOSSEGROS Cyrille (PU-PH)
GUYOT Laurent (PU-PH)

FOLETTI Jean-Marc (MCU-PH)



| CHIRURGIE THORACIQUE ET CARDIOVASCULAIRE 5103

CHIRURGIE PLASTIQUE,

COLLART Frédéric (PU-PH)
D'JOURNO Xavier (PU-PH)
DODDOLI Christophe (PU-PH)
FOUILLOUX Virginie (PU-PH)
GARIBOLDI Vlad (PU-PH)
MACE Loic (PU-PH)

THOMAS Pascal (PU-PH)
TROUSSE Delphine (MCU-PH)

RECONSTRUCTRICE ET ESTHETIQUE ; BRULOLOGIE 5004

CASANOVA Dominique (PU-PH)
LEGRE Régis (PU-PH)

BERTRAND Baptiste (MCU-PH)
HAUTIER/KRAHN Aurélie (MCU-PH)

I CHIRURGIE VASCULAIRE ; MEDECINE VASCULAIRE 5104

ALIMI Yves (PU-PH)

AMABILE Philippe (PU-PH)

BARTOLI Michel (PU-PH)

BOUFI Mourad (PU-PH)

MAGNAN Pierre-Edouard (PU-PH)
PIQUET Philippe (PU-PH)
SARLON-BARTOLI Gabrielle (PU PH)

EASTROENTEROLOGIE ; HEPATOLOGIE ; ADDICTOLOGIE 5203

BARTHET Marc (PU-PH)
DAHAN-ALCARAZ Laetitia (PU-PH)
GEROLAMI-SANTANDREA René (PU-PH)
GRANDVAL Philippe (PU-PH)

VITTON Véronique (PU-PH)

I HISTOLOGIE, EMBRYOLOGIE ET CYTOGENETIQUE 4202 I

LEPIDI Hubert (PU-PH)

PAULMYER/LACROIX Odile (MCU-PH)

GONZALEZ Jean-Michel ( MCU-PH)

| DERMATOLOGIE - VENEREOLOGIE 5003

| GENETIQUE 4704 |

BERBIS Philippe (PU-PH)

DELAPORTE Emmanuel (PU-PH)
GAUDY/MARQUESTE Caroline (PU-PH)
GROB Jean-Jacques (PU-PH)
RICHARD/LALLEMAND Marie-Aleth (PU-PH)

BEROUD Christophe (PU-PH)
KRAHN Martin (PU-PH)

LEVY Nicolas (PU-PH)
NGYUEN Karine (PU-PH)

| DUSI

COLSON Sébastien (MCF)

BOURRIQUEN Maryline (MAST)
EVANS-VIALLAT Catherine (MAST)
LUCAS Guillaume (MAST)
MAYEN-RODRIGUES Sandrine (MAST)
MELLINAS Marie (MAST)

ROMAN Christophe (MAST)
TRINQUET Laure (MAST)

TOGA Caroline (MCU-PH)
ZATTARA/CANNONI Hélene (MCU-PH)

[GYNECOLOGIE-OBSTETRIQUE ; GYNECOLOGIE MEDICALE 5403

AGOSTINI Aubert (PU-PH)

BOUBLI Léon (PU-PH) Surnombre
BRETELLE Florence (PU-PH)
CARCOPINO-TUSOLI Xavier (PU-PH)
COURBIERE Blandine (PU-PH)

ENDOCRINOLOGIE ,DIABETE ET MALADIES METABOLIQUES ;
GYNECOLOGIE MEDICALE 5404

ICRAVELLO Ludovic (PU-PH)
D'ERCOLE Claude (PU-PH)

BRUE Thierry (PU-PH)
CASTINETTI Frédéric (PU-PH)
CUNY Thomas (MCU PH)



IPIDEMIOLOGIE, ECONOMIE DE LA SANTE ET PREVENTION 460} HEMATOLOGIE ; TRANSFUSION 4701 |
AUQUIER Pascal (PU-PH) BLAISE Didier (PU-PH)
BERBIS Julie (PU-PH) COSTELLO Régis (PU-PH)
BOYER Laurent (PU-PH) CHIARONI Jacques (PU-PH)
GENTILE Stéphanie (PU-PH) GILBERT/ALESSI Marie-Christine (PU-PH)
MORANGE Pierre-Emmanuel (PU-PH)
VEY Norbert (PU-PH)
LAGOUANELLE/SIMEONI Marie-Claude (MCU-PH) DEVILLIER Raynier (MCU PH)
RESSEGUIER Noémie (MCU-PH) GELSI/BOYER Véronique (MCU-PH)
LAFAGE/POCHITALOFF-HUVALE Marina (MCU-PH)
MINVIELLE/DEVICTOR Bénédicte (MCF)(06eme section) LOOSVELD Marie (MCU-PH)
SUCHON Pierre (MCU-PH)
POGGI Marjorie (MCF) (64eme section)
| IMMUNOLOGIE 4703
MEDECINE LEGALE ET DROIT DE LA SANTE 4603 |
KAPLANSKI Gilles (PU-PH)
MEGE Jean-Louis (PU-PH) BARTOLI Christophe (PU-PH)
OLIVE Daniel (PU-PH) LEONETTI Georges (PU-PH)
VIVIER Eric (PU-PH) PELISSIER-ALICOT Anne-Laure (PU-PH)
PIERCECCHI-MARTI Marie-Dominique (PU-PH)
FERON Francois (PR) (69éme section)
TUCHTAN-TORRENTS Lucile (MCU-PH)
BOUCRAUT Joseph (MCU-PH)
CHRETIEN Anne-Sophie (MCU PH) BERLAND Caroline (MCF) (1ére section)
DEGEORGES/VITTE Joélle (MCU-PH)
DESPLAT/JEGO Sophie (MCU-PH)
ROBERT Philippe (MCU-PH)
VELY Frédéric (MCU-PH)
| MEDECINE PHYSIQUE ET DE READAPTATION 4905 |
I MALADIES INFECTIEUSES ; MALADIES TROPICALES 4503 IBENSOUSSAN Laurent (PU-PH)
VITON Jean-Michel (PU-PH)
BROUQUI Philippe (PU-PH)
LAGIER Jean-Christophe (PU-PH)
MILLION Matthieu (PU-PH) | MEDECINE ET SANTE AU TRAVAIL 4602 |

PAROLA Philippe (PU-PH)
STEIN Andréas (PU-PH)

ELDIN Carole (MCU-PH)

LEHUCHER/MICHEL Marie-Pascale (PU-PH)

| MEDECINE D'URGENCE 4805

[SARI/MINODIER Iréne (MCU-PH)

KERBAUL Francois (PU-PH) détachement
MICHELET Pierre (PU-PH)

MEDECINE INTERNE ; GERIATRIE ET BIOLOGIE DU
VIEILLISSEMENT ; ADDICTOLOGIE 5301

BONIN/GUILLAUME Sylvie (PU-PH)
DISDIER Patrick (PU-PH)

DURAND Jean-Marc (PU-PH)
EBBO Mikael (PU-PH)
GRANEL/REY Brigitte (PU-PH)
HARLE Jean-Robert (PU-PH)
ROSSI Pascal (PU-PH)
SCHLEINITZ Nicolas (PU-PH)

BENYAMINE Audrey (MCU-PH)



| MEDECINE GENERALE 5303 | NEPHROLOGIE 5203

GENTILE Gaétan (PR Méd. Gén. Temps plein) BRUNET Philippe (PU-PH)
BURTEY Stépahne (PU-PH)
CASANOVA Ludovic (MCF Méd. Gén. Temps plein) DUSSOL Bertrand (PU-PH)

JOURDE CHICHE Noémie (PU PH)
GUIDA Pierre (PR associé Méd. Gén. a mi-temps) retraite au 25/09/2(MOAL Valérie (PU-PH)

BARGIER Jacques (MCF associé Méd. Gén. A mi-temps) ROBERT Thomas (MCU-PH)
CALVET-MONTREDON Céline (MCF associé Méd. Gén. a temps plein)
FORTE Jenny (MCF associé Méd. Gén. A mi-temps)

JANCZEWSKI Aurélie (MCF associé Méd. Gén. A mi-temps) | NEUROCHIRURGIE 4902

NUSSLI Nicolas (MCF associé Méd. Gén. A mi-temps)

ROUSSEAU-DURAND Raphaélle (MCF associé Méd. Gén. A mi-temps) DUFOUR Henry (PU-PH)

THERY Didier (MCF associé Méd. Gén. A mi-temps) (nomination au 1,FUENTES Stéphane (PU-PH)
REGIS Jean (PU-PH)

| NUTRITION 4404 JROCHE Pierre-Hugues (PU-PH)
SCAVARDA Didier (PU-PH)

DARMON Patrice (PU-PH)
RACCAH Denis (PU-PH) CARRON Romain (MCU PH)
VALERO René (PU-PH) GRAILLON Thomas (MCU PH)

ATLAN Catherine (MCU-PH) disponibilité
BELIARD Sophie (MCU-PH)

MARANINCHI Marie (MCF) (66eme section)

NEUROLOGIE 4901

| ONCOLOGIE 65 (BIOLOGIE CELLULAIRE)
ATTARIAN Sharham (PU PH)
CHABANNON Christian (PR) (66eme section) AUDOIN Bertrand (PU-PH)
SOBOL Hagay (PR) (65eme section) AZULAY Jean-Philippe (PU-PH)
CECCALDI Mathieu (PU-PH)
EUSEBIO Alexandre (PU-PH)
| OPHTALMOLOGIE 5502 JFELICIAN Olivier (PU-PH)
DAVID Thierry (PU-PH) PELLETIER Jean (PU-PH)

DENIS Daniéle (PU-PH)
MAAROUF Adil (MCU-PH)

| PEDOPSYCHIATRIE; ADDICTOLOGIE 4904

DA FONSECA David (PU-PH)
POINSO Francois (PU-PH)

| OTO-RHINO-LARYNGOLOGIE 5501 |
GUIVARCH Jokthan (MCU-PH)
DESSI Patrick (PU-PH) PHARMACOLOGIE FONDAMENTALE -
FAKHRY Nicolas (PU-PH) PHARMACOLOGIE CLINIQUE; ADDICTOLOGIE 4803
GIOVANNI Antoine (PU-PH)
LAVIEILLE Jean-Pierre (PU-PH) BLIN Olivier (PU-PH)
MICHEL Justin (PU-PH) MICALLEF/ROLL Joélle (PU-PH)
NICOLLAS Richard (PU-PH) SIMON Nicolas (PU-PH)

TRIGLIA Jean-Michel (PU-PH)

RADULESCO Thomas (MCU-PH)
BOULAMERY Audrey (MCU-PH)

REVIS Joana (PAST) (Orthophonie) (7eme Section)

| PARASITOLOGIE ET MYCOLOGIE 4502 | PHILOSPHIE 17




RANQUE Stéphane (PU-PH)

CASSAGNE Carole (MCU-PH)
L'OLLIVIER Coralie (MCU-PH)
TOGA Isabelle (MCU-PH)

LE COZ Pierre (PR) (17éme section)

MATHIEU Marion (MAST)

PHYSIOLOGIE 4402

| PEDIATRIE 5401

ANDRE Nicolas (PU-PH)
BARLOGIS Vincent (PU-PH)
CHAMBOST Hervé (PU-PH)
DUBUS Jean-Christophe (PU-PH)
FABRE Alexandre (PU-PH)
GIRAUD/CHABROL Brigitte (PU-PH)
MICHEL Gérard (PU-PH)

MILH Mathieu (PU-PH)
OVAERT-REGGIO Caroline (PU-PH)
REYNAUD Rachel (PU-PH)
TSIMARATOS Michel (PU-PH)

TOSELLO Barthélémy (MCU-PH)

BARTOLOMEI Fabrice (PU-PH)

BREGEON Fabienne (PU-PH)

GABORIT Bénédicte (PU-PH)
MEYER/DUTOUR Anne (PU-PH)
TREBUCHON/DA FONSECA Agnés (PU-PH)

BONINI Francesca (MCU-PH)
BOULLU/CIOCCA Sandrine (MCU-PH)
DADOUN Frédéric (MCU-PH) (disponibilité)
DELLIAUX Stéphane (MCU-PH)

LAGARDE Stanislas (MCU-PH)

RUEL Jéréme (MCF) (69éme section)
THIRION Sylvie (MCF) (66&me section)

| PSYCHIATRIE D'ADULTES ; ADDICTOLOGIE 4903

BAILLY Daniel (PU-PH)
LANCON Christophe (PU-PH)
NAUDIN Jean (PU-PH)
RICHIERI Raphaélle (PU-PH)

CERMOLACCE Michel (MCU-PH)

CHOLOGIE - PSYCHOLOGIE CLINIQUE, PCYCHOLOGIE SOCIAL

ASTOUL Philippe (PU-PH)
BARLESI Fabrice (PU-PH)
CHANEZ Pascal (PU-PH)

GREILLIER Laurent (PU PH)
REYNAUD/GAUBERT Martine (PU-PH)
16

AGHABABIAN Valérie (PR)

LAZZAROTTO Sébastien (MAST)

TOMASINI Pascale (MCU-PH)

| RADIOLOGIE ET IMAGERIE MEDICALE 4302

| RHUMATOLOGIE 5001

BARTOLI Jean-Michel (PU-PH)
CHAGNAUD Christophe (PU-PH)
CHAUMOITRE Kathia (PU-PH)
GIRARD Nadine (PU-PH)

JACQUIER Alexis (PU-PH)

MOULIN Guy (PU-PH)

PANUEL Michel (PU-PH) surnombre
PETIT Philippe (PU-PH)

VAROQUAUX Arthur Damien (PU-PH)
VIDAL Vincent (PU-PH)

STELLMANN Jan-Patrick (MCU-PH)

GUIS Sandrine (PU-PH)
LAFFORGUE Pierre (PU-PH)
PHAM Thao (PU-PH)
ROUDIER Jean (PU-PH)

IHERAPEUTIQUE; MEDECINE D'URGENCE; ADDICTOLOGIE 480]

PNEUMOLOGIE; ADDICTOLOGIE 5101

AMBROSI Pierre (PU-PH)
VILLANI Patrick (PU-PH)

DAUMAS Aurélie (MCU-PH)



| REANIMATION MEDICALE ; MEDECINE URGENCE 4802 |

GAINNIER Marc (PU-PH) | UROLOGIE 5204
GERBEAUX Patrick (PU-PH)

PAPAZIAN Laurent (PU-PH) BASTIDE Cyrille (PU-PH)

ROCH Antoine (PU-PH) KARSENTY Gilles (PU-PH)

LECHEVALLIER Eric (PU-PH)
HRAIECH Sami (MCU-PH) ROSSI Dominique (PU-PH)



Remerciements

Professeur Papazian : pour m’avoir accompagné tout au long de mes études. En effet, je suis passé a
de multiples reprises dans votre service au cours de mon externat puis pendant 1’internat, en tant
qu’interne de la spécialité. Merci de m’avoir donné envie d’étre réanimateur. Je suis trés honoré que
vous ayez accepté d’étre le président de mon jury.

Professeur Gainnier : pour votre accompagnement ¢galement a plusieurs périodes de ma formation,
votre bienveillance, votre enseignement et votre pédagogie, qui m’auront donné envie de choisir cette
spécialité puis de poursuivre dans celle-ci. Votre participation a mon jury m’honore.

Magali : pour toute ton aide pour ce travail avec une supervision permanente qui m’aura grandement
facilité la tdche. Merci également pour ta bonne humeur et cette ambiance de travail qui aura rendu
agréable la réalisation de cette thése.

Sami : pour ta pédagogie, ta bienveillance et ta rigueur qui m’auront été fort utiles alors que je
débutais mon internat. Je te remercie également pour toute I’aide et le soutien que tu m’auras apportés
a de multiples reprises au cours de mon internat

Raynier : pour votre aide précieuse pour la réalisation de cette thése, notamment en ce qui concerne les
statistiques. Merci également pour votre accessibilité au cours de nos différentes entrevues.

Docteur Galicier : pour votre expertise apportée a ce travail, pour ce temps que vous nous avez
accordé. Je suis trés honoré que vous ayez accepté de participer & mon jury.

A ma famille et particuliérement mes chers parents, qui m’ont permis de mener a bien ces longues
études.

A Audrenne, sur qui j’ai pu compter tout au long de ces études.

A tous mes amis rencontrés avant 1’université et a ceux qui le sont devenus au cours de ces études,
merci pour tous ces moments que nous avons partages. Je ne vous citerai pas, de peur d’oublier des
noms (et parce que je suis déja en retard pour rendre ma thése donc on ne va pas perdre plus de temps)
mais je ne vous oublierai pas.

Enfin, je tiens a remercier particulierement Colombe Saillard pour son expertise, son aide précieuse et
indispensable a la rédaction de ce travail.



Table des matiéres

RESUME . ......ooomoiiieeeeee oo 2
ABSTRACT ... 3
LIST OF ABBREVIATIONS ...t 4
INTRODUCTION........ooomiiiioiieeeeeeeeeeee e 5

METHODS ... 7

RESULTS......cooooiieeeeeeeeee et s e e e 10
DISCUSSION ..o 13
CONCLUSION ..o 16
REFERENCES ... 17
TABLES . .......oomiimieoeeeeeeeeeeeeee e 21

FIGURES. ... ettt et s s et e s e neesaneeas 26



Hepatic hemophagocytosis and prognostic impact of HScore in

oncohematology patients with hepatic dysfunction

Résumé

Introduction

La dysfonction hépatique chez le patient d’oncohématologie est fréquente, grave et de causes
multiples. L’analyse anatomopathologique hépatique peut aider au diagnostic. L’atteinte
hépatique au cours d’une lymphohistiocytose hémophagocytaire (LHH) est I’'une des causes
possibles.

Les objectifs étaient de caractériser les patients d’oncohématologie présentant une
hémophagocytose hépatique (HH), d’étudier la présence d’une LHH en utilisant le HScore et
de déterminer I’impact pronostique de cette HH.

Matériel et méthode

Cette ¢tude rétrospective monocentrique a inclus des patients d’oncohématologie pour
lesquels une biopsie hépatique a été réalisée pour dysfonction hépatique entre 2016 et 2019.
Nous avons comparé 2 groupes en fonction de la présence d’'une HH sur I’histologie
hépatique. Dans le groupe HH, nous avons comparé les patients avec ou sans diagnostic de
LHH en utilisant le HScore avec un seuil de 169. La survie globale a été calculée en utilisant
la méthode de Kaplan-Meier.

Résultats

Parmi les cent seize biopsies, 65 retrouvaient de I’HH et 33 d’entre elles avaient un HScore
supérieur a 169 faisant suspecter une LHH. Les principaux diagnostics histologiques associés
a PHH était la maladie du greffon contre 1’hote (55.4%), des signes d’infection hépatique
(32.3%) et le syndrome d’obstruction sinusoidal (9.2%). La présence d’une HH était corrélée
avec une ¢lévation des enzymes hépatiques moins marquée (ASAT et ALAT a 66 et 74UI/L
vs 166 et 198UI/L p<0.001), des cytopénies plus marquées, un score SOFA plus élevé (7 vs 5,
p=0.009), et un HScore plus élevé (174 vs 119, p<0.0001). L’analyse du sous-groupe LHH,
comparé au sous-groupe sans LHH, a montré une ferritinémie plus élevée (5728 vs 3038
ng/L, p=0.005), des cytopénies plus marquées, la présence plus fréquente d’une
hémophagocytose médullaire (73.9% vs 27.3%, p=0.005), un score SOFA plus élevé (8 vs
5.5, p=0.0029) et un HScore plus ¢élevé (200 vs 127, p<0.0001). L’HH ¢tait associée avec un
pronostic plus sévere (survie a 1 an a 35% vs 58% p=0.026), aggravé par le diagnostic de
LHH (survie a 1 an a 24% vs 50% p=0.019 si HH sans LHH)

Conclusion

L'hémophagocytose hépatique aggrave le pronostic des patients d’oncohématologie. Le
diagnostic précoce d’'une LHH est nécessaire et le HScore apparait étre un bon outil
diagnostique. De futurs travaux sont nécessaires afin de déterminer la stratégie diagnostique
et thérapeutique optimale pour la dysfonction hépatique et la LHH en oncohématologie.



Abstract

Purpose

Acute liver dysfunction (ALD) is common and associated with an increased mortality in
patients with hematological malignancies. Liver biopsy is useful for ALD diagnosis. Liver
involvement of hemophagocytic lymphohistiocytosis (HLH) is one of the possible etiologies.
The objectives were to characterize patients with ALD and hepatic hemophagocytosis (HH),
to assess the impact of HLH diagnosis using HScore in patients with HH, and to assess the
prognosis of HH on outcome in onco-hematology patients.

Methods

We conducted a retrospective and monocentric study. We included patients with
hematological malignancies who underwent liver biopsy between 2016 and 2019 for acute
liver dysfunction. Two groups were compared according to the presence of hepatic
hemophagocytosis on liver biopsy. In patients with hepatic hemophagocytosis, we analyzed
patients according to HScore HLH criteria, with a defined threshold of 169. Overall survival
was calculated using the Kaplan Meier method.

Results

Hundred and sixteen biopsies were performed, 65 found HH. Among them, 33 had a HScore
higher than 169, suggesting a HLH. Main histological diagnoses associated with HH were
GVHD (55.4%), signs of associated infection (32.3%) and sinusoidal obstruction syndrome
(9.2%). Presence of HH was statistically associated with lower increases of liver enzymes
(AST and ALT: 66 and 74UI/L vs 166 and 198UI/L p<0.001), more important cytopenias,
higher SOFA score (7 vs 5, p=0.009), and higher HScore (174 vs 119, p<0.0001). Analysis of
HLH subgroup versus no HLH subgroup showed higher ferritin level (5728 vs 3038 pg/L,
p=0.005), more important cytopenias, more frequent diagnosis of medullar hemophagocytosis
(73.9% vs 27.3%, p=0.005), higher SOFA score (8 vs 5.5, p=0.0029) and higher HScore (200
vs 127, p<0.0001). HH group had a poorer prognosis (one-year overall survival: 35% vs 58%
p=0.026), even more if a HLH was diagnosed (one-year overall survival: 24% vs 50% if HH
without HLH, p=0.019).

Conclusions

Hepatic hemophagocytosis impacts prognosis in patients with underlying hematological
malignancy. Early recognition of HLH is crucial and HScore appears as a useful tool. Future
studies are needed, to pave the way for guidance on optimal systematic diagnostic strategy
and therapeutic approach of ALD and HLH in hematology patients.
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Introduction

Acute liver dysfunction (ALD) is common in patients with hematological malignancies. Its
occurrence is difficult to determine as the definition of hepatic dysfunction varies widely
across studies, either defined by hyperbilirubinemia or elevated transaminases, with different
thresholds!***,  Moreover, hepatic dysfunction is underestimated and infrequently

investigated®.

Many situations can lead to ALD in this population. The causes can be infections, sepsis,
treatments including chemotherapy (Cytarabine, high-dose Methotrexate or Asparaginase)®’,
targeted therapies®, immunoconjugate antibodies’, immunotherapies'’, hematopoietic stem
cell transplantation (HSCT) procedure®, antibiotics, antifungals and immunosuppressive
therapies!!, responsible of drug-induced liver injury. Etiologies can also be related to the
underlying malignancy, specific tumoral infiltration'?, or complications such as tumor lysis
syndrome'®, hepatic graft-versus-host disease (GVHD)'", sinusoidal obstruction syndrome
(SOS)'%, post-transfusional iron overload'®, prolonged parenteral nutrition!’, underlying
chronic liver disease decompensation'® or hemophagocytic lymphohistiocytosis (HLH)'.
Causes of hepatic dysfunctions are often multifactorial and represent a diagnostic and

therapeutic challenge.

ALD appears to impact outcome and total serum bilirubin level is the main criteria used in
severity assessment scores to define liver injury severity in intensive care unit (ICU)
patients?®. ALD is associated with increased hospital mortality 3.

Etiological diagnosis of ALD etiology in hematology patients is difficult as clinical,
biological and radiological findings are frequently nonspecific. ALD etiology remained
undetermined in 73% of patients in a recent study’. There are no systematic guidelines for the
diagnostic approach of hepatic failure and the role of liver biopsy in this context is under-

evaluated. Liver biopsy can provide evidence of hepatic hemophagocytosis (HH)".



Hemophagocytic lymphohistiocytosis (HLH) or hemophagocytic syndrome is an acute life
threatening hyperinflammatory syndrome. HLH is a result of highly stimulated lymphocytes
and macrophage/monocytes leading to highly active but ineffective immune response?!,
which can lead to multi-organ failure??. HLH is usually classified into primary and secondary
(or reactive) forms caused by malignancy, infections (bacterial, fungal and viral), rheumatic
diseases and autoimmune diseases, mainly in the setting of underlying immunosuppression.
Diagnosis of HLH can be challenging since there are no specific clinical, biologic, or
pathologic features. Several diagnostic criteria sets or scores have been proposed to help for
HLH diagnosis such as the 9-variables HScore for secondary HLH in adults*}. Diagnostic
approach is crucial for optimal therapeutic management, as early administration of
corticosteroids or etoposide may improve survival®,

Data are scarce concerning liver involvement in HLH. Significance and prognostic of
hemophagocytosis in liver biopsy is poorly understood. Cases of cholestasis and fulminant
hepatic failure have been reported2®. A study of 30 cases of hepatic manifestations of
hemophagocytic syndrome was reported in 2001, characterizing histological features of
hepatic involvement in the hemophagocytic syndrome. Hepatic lesions were characterized by
non-specific sinusoidal dilatation with hemophagocytosis and in 50% of the patients by
alterations specific to the underlying condition?’”. More recently, a series of 12 patients with
hepatic sinusoidal hemophagocytosis found in liver biopsy was reported, half of them meeting
HLH-2004 diagnostic criteria, with 67% mortality rate 5.

Our study aimed to investigate the prognostic impact of liver involvement of
hemophagocytosis in patients with hematological malignancy presenting with ALD. The
objectives were to characterize patients with ALD and hepatic hemophagocytosis, to assess

the impact of HLH diagnosis using HScore in patients with hepatic hemophagocytosis (HH),



and to assess the prognosis of hepatic hemophagocytosis (HH) on outcome in onco-

hematology patients.

Material and Methods

Patients’ selection

We conducted a retrospective single center study in our institution (Institut Paoli Calmettes,
Marseille, France), an adult cancer-reference center. All patients with hematological
malignancy who underwent liver biopsy during their hospital stay between June 2016 and
December 2019 were included. Liver biopsy indication relied on liver biomarkers
abnormalities (hyperbilirubinemia, elevated transaminases and/or cholestasis) in the absence
of evident diagnosis after routine biological exams or when several diagnostic hypotheses
were suspected. Liver biopsy was percutaneous or transjugular in case of significant
coagulopathy or severe thrombopenia, abundant ascites or if measurement of hepatic venous
pressure gradient was needed. Exclusion criteria were obstructive causes on hepatic
ultrasound, viral hepatitis reactivation (HBV, HCV) and outpatient liver biopsies. This study

was approved by our Institutional Review Board.

Definitions and data collection

Clinical and biological data were retrospectively collected. The following data were collected:
age, gender, underlying malignancy, disease status, performance status®, comorbidity
according to Charlson comorbidity index’’, previous anti-tumoral and immunosuppressive
treatments, history of allogenic transplantation, clinical and biological characteristics at day 0
(DO) which was the day of liver biopsy, sepsis-related organ failure assessment score

(SOFA)? at DO, hospitalization in hematology ward or in the ICU, pathology findings of liver



biopsy, histological diagnosis and HScore?® (http://saintantoine.aphp.fi/score/). For HScore
calculation, hepatic hemophagocytosis was rated as an organ infiltration, similarly to bone
marrow hemophagocytosis. Bone marrow hemophagocytosis relied on a bone marrow
examination from 7 days before to 7 days after liver biopsy. We considered viral reactivation
for Epstein-Barr Virus (EBV) and Cytomegalovirus (CMV) if a replication detected by

polymerase chain reaction (PCR) occurred from 7 days before to 7 days after the biopsy.

Liver biopsy procedure

Percutaneous liver biopsies were ultrasound guided, performed by experienced radiologists or
gastroenterologists, using semi-automatic systems to obtain hepatic samples, the biopsy
device Coaxial TemnoEvolutionTM, Care fusion which is a 18-gauge needle-catheter.
Transjugular liver biopsies were performed by interventional radiologists. A 14-gauge
catheter was placed in internal jugular vein under ultrasound guidance. A cannula from a
Liver Access and Biopsy set (Cook, Bloomington, Indiana) inserted through the catheter, was
positioned in the selected hepatic vein. A 19-gauge core biopsy needle was then delivered
through the cannula into the hepatic lobe, and biopsy specimens were obtained under
fluoroscopic guidance. Biopsy samples were immediately placed in formalin for histologic
analysis. In patients managed in the ICU who rapidly died before liver biopsy while it was

indicated, a post-mortem biopsy was performed, after family information and agreement.

Histological analyzes

Liver biopsies were reviewed by two different expert pathologists. Analyses consisted of

standard staining (hematoxylin erythrosine, HES), Masson trichrone for the assessment of



fibrosis and special stains and immunohistochemical according to etiological hypothesis.
Perls staining showed ferric overload, and Grocott's staining showed the presence of spores
and mycelial filaments. GVHD was characterized by CD8 + lymphocytic cholangitis lesions
associated with dystrophic lesions of the bile duct epithelial lining of the vanishing bile duct
syndrome type without neo-ductular neogenesis. Sinusoidal obstruction syndrome was
characterized by sinusoidal congestion with confluent or non-confluent centrilobular
hepatocyte necrosis. Hepatic hemophagocytosis was defined by hyperplasia of the Kuppfer
cells (massive expansion of highly activated histiocytes) in the hepatic sinusoids, associated
with erythrophagocytosis. Additional immunohistochemestry staining with antibody CD163
may be helpful in hepatic hemophagocytosis diagnosis. Ischemic cholangiopathy was
characterized by a polymorphic inflammatory infiltrate rich in neutrophils, a marked
demarcation of portal spaces and especially dystrophic epithelial lesions of vascular bile
ducts, associated with neoductular neogenesis and sometimes cholangiolitis with biliary
thrombi. It also associates aspects of cholestatic hepatitis with double expression of a biliary
and hepatocyte phenotype of the hepatocytes of the border blade. The hypothesis of drug
toxicity was proposed, after considering all the treatments administered to the patient, and
consultation of possible liver lesions induced by them on the "livertox" website. Immune-
allergic or autoimmune hepatitis was characterized by severe interface hepatitis associated
with centrilobular involvement and the presence of endotheliitis lesions, and plasma cell
involvement with inflammatory infiltrate. The presence of neutrophils and micro abscesses in
the lobule associated with confluent necrosis suggested infection of the hepatic parenchyma.
The presence of mycelial filaments and / or spores was considered as a suspected hepatic
fungal infection. Anti-HSV and anti-CMV immunostaining with nuclear positivity and
cytopathic effect was indicative of viral HSV or CMV infection, whereas Fluorescence In Situ

Hybridization technique with EBER probe showed evidence of active EBV infection.



Hepatosiderosis was evaluated according to the Searle/Scheuer’! classification and fibrosis by

analogy to the METAVIR system™.

Statistical analysis

Characteristics and outcome of patients were compared according to the presence of hepatic
hemophagocytosis on liver biopsy. In patients with hepatic hemophagocytosis, we analyzed
patients according to HScore HLH criteria, with a defined threshold of 169 (<169 or >169).
Qualitative variables were described by numbers and percentages and compared using Chi-
square test. Quantitative data were described by their median value and interquartile range
(IQR) and compared using Mann-Whitney U test. Overall survival (OS) was calculated using
the Kaplan Meier method, starting at the time of liver biopsy and Log-rank test was used for
statistical comparison. Patients with post-mortem liver biopsy were not included in survival
analysis. For patients who had several liver biopsies over time, OS was computed from the
most recent one. Statistical significance was defined by a p-value < 0.05. Statistical analyses

were performed using the software ‘R.

Results

Between June 2016 and December 2019, 3127 patients were hospitalized in our institution,
including 448 who underwent allogenic stem cell transplantation. One hundred and sixteen
hepatic biopsies were performed on 110 patients as represented in the flow chart (Figure 1).
Seventy-six were transjugular biopsies. Forty were percutaneous, including 9 postmortem
biopsies in critically ill patients. Among these 116 biopsies, 65 revealed hepatic

hemophagocytosis, of which 33 met HScore HLH diagnostic criteria.
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Patients’ characteristics according to hepatic hemophagocytosis

Patients’ characteristics are described in Table 1. Among the 116 biopsies, HH was diagnosed
in 65 biopsies and absent in 51 biopsies. In patients with HH, 78.5% of patients were male,
median age was 59 (45-66). The most frequent underlying malignancies were acute myeloid
leukemias (36.9%), myelodysplastic syndromes (18.5%), myeloproliferative neoplasms
(16.9%) and non-Hodgkin lymphoma (12.3%). Half of patients were in complete or partial
remission and 78.5% had a history of allogenic transplantation, with a majority of reduced
intensity conditioning. More than 60% were still under immunosuppressive treatments. The
main clinical features were weight gain (40%), hepatomegaly (43%), fever (33.8%), sepsis
(46.2%), ascites (27.7%) and jaundice (15.4%). Median hepatic biomarkers were as
following: aspartate aminotransferase 66 UI/L, alanine aminotransferase 74 UI/L, alkaline
phosphatase 202 UI/L, GGT 197 UI/L and bilirubinemia 83 pmol/L. Triglycerides were 2.3
g/L and ferritin 4927 pg/L. CMV and EBV reactivations were diagnosed in blood samples in
16.9% and 10.8% respectively. Pathology analyses founded mostly iron overload (67.7%),
fibrosis  (49.2%), steatosis (20%) and sinusoidal congestion (4.6%). Hepatic
hemophagocytosis was frequently associated with GVHD (55,4%), histological signs of
associated infection (32.3%) defined by a viral hepatitis or an acute lobular hepatitis or a
fungal infection, and SOS (9.2%). Median SOFA score was 7 (5-10) and 40% patients
required ICU management. HLH diagnosis was suspected in 29.2% of cases by the clinician.
Median HScore was 174 (129-200) in patients with HH. When comparing to patients with no
HH, the statistically significant differences were found on biological hepatic biomarkers,
hematology blood test, histological signs of associated infection, SOFA score and HScore
(174 vs 119, p<0.0001). Figure 2 represents HScore according to the presence of hepatic

hemophagocytosis. With a threshold of 169, positive predictive value for the presence of
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hepatic hemophagocytosis according to HScore was 77% and negative predictive value was

56%.

Patients with hepatic hemophagocytosis characteristics according to HScore

Patients characteristics are described in Table 2. HLH diagnosis was retained if HScore >169.
Demographic characteristics were similar between both groups. Interestingly, 100% of
patients with HScore >169 received chemotherapy the month preceding liver biopsy and
>80% were allo-HSCT recipients. The main biological and pathologic statistically differences
between the 2 groups were ferritin level (5728 vs 3038 ug/L, p=0.005), platelet count (12 vs
22 G/L, p=0.002), neutrophils count (1.4 vs 3.6 G/L, p=0.05), bone marrow
hemophagocytosis (73.9% vs 27.3%, p=0.005), severity score (SOFA score 8 vs 5.5,
p=0.0029) and HScore (200 vs 127, p<0.0001). Seventeen patients had a HScore higher than

169 without histological component of HScore.

Long-term outcome

Figure 3 illustrates outcome of patients with or without HH in the whole cohort. One-year
overall survival (OS) was 35% in patients with HH, significantly lower compared to 58% in
patients with no HH (p=0.026).

Figure 4 shows 1-year OS in patients with HH according to the HScore threshold. In patients
with HScore >169, 1-year OS was 24% compared to 50% in patients with HScore <169

(p=0.019).
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Discussion

Our study aimed to investigate the meaning and prognostic impact of liver involvement of
hemophagocytosis in 110 patients with hematological malignancy presenting with ALD who
benefited from liver biopsy. Sixty-five biopsies found HH, of which 33 met HScore HLH
diagnostic criteria. Forty percent of patients were critically ill requiring ICU admission.
HScore was significantly higher in patients with HH. One-year overall survival was poorer in

patients with HH versus not and even more when HLH HScore criteria were fulfilled.

Few studies focused on hepatic dysfunction from any causes in patients with hematological
malignancies. Van de Louw and al.* found an occurrence of 20% for hepatic dysfunction in
critically ill hematology patients with significant increase in mortality. Similarly, Bisbal and
al.’ reported the same occurrence in a comparable population, associated with a ICU mortality
twice as high in case of hepatic dysfunction (45% vs 24%). In more than 70% of patients,
there was no determined etiology for the hepatic dysfunction. In our study, only 2 biopsies
(1.7%) brought insufficient samples leading to lack of diagnosis. Data concerning liver
biopsies in patients with hematological malignancies are scarce. Kis** and Ruggiu®* studied
usefulness and safety of transjugular liver biopsy in allo-HSCT patients. Major complications
were under 2% and diagnosis was possible in more than 90% of cases, which is consistent
with our results.

Because hepatic dysfunction worsens the prognosis, absence of diagnosis for this dysfunction
i1s common and liver biopsy is safe, the use of histological analyses should be encouraged and

generalized in case of lack of diagnosis for hepatic dysfunction.

Concerning histological results in the whole cohort, we mainly found 56% of
hemophagocytosis, 55.2% of GVHD, 24.1% of histological signs of associated infection,

14.7% of sinusoidal obstruction syndrome and 10.3% of drug toxicity. In previous studies
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such as those of Kis** or Ruggiu**, GVHD, infectious hepatitis, SOS and drug toxicity were
the most common diagnoses, with rates consistent with our results. The main difference with
previous studies is the presence of hemophagocytosis in more than half of our biopsies. In
Ruggiu and al.* for example, there was no diagnosis of hemophagocytosis among 54
biopsies. In 2019, De Gottardi?® looked for each case of hepatic hemophagocytosis and found
12 cases among 3855 liver biopsies. Included patients had not necessarily an underlying
hematological malignancy. There are also few case-reports of patients with hepatic failure and
then multi organ failure with a diagnosis of HLH and hemophagocytosis found in liver
biopsies®>?®  Since data are scarce concerning HH, its clinical meaning is difficult to
understand. In the first place, presence of HH can be related to HLH diagnosis, as organ

involvement.

Diagnosis of HLH can be challenging. HScore was developed to help to diagnose HLH with 9
nine clinic-biological items. However, population used to validate HScore was completely
different from our patients as they were neither critically ill patients, nor patients with
hematological malignancies®’. Indeed, these patients have more frequently cytopenias,
splenomegaly, fever related to the underlying disease or treatments, which can affect
diagnostic performance of HScore. In our study, 40% of our patients required ICU

management.

Many studies evaluated diagnosis performance of HScore in the ICU context. Diagnosis of

1.3% reported good

HLH according to HScore or to experts was compared. Knaak and a
diagnosis performance in ICU with a cut-off of 169 for HScore with a sensitivity of 100% and
a specificity of 94.1%. Recently, Valade and al.*® studied performances of HScore by
comparing patients hospitalized in ICU with severe HLH versus patients without HLH but

with hematological malignancies. Diagnostic performance remained excellent in this

population. In our study, we calculated HScore and retained HLH diagnosis if HScore was
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>169. We also considered HH as organ involvement, similarly to bone marrow
hemophagocytosis. Our main result was a one-year mortality rate 1.5 times higher for HLH
subgroup. This result shows that, even in a population of critically ill hematologic patients
with all patients presenting histological evidence of hemophagocytosis, HScore appears as a
good tool to distinguish very different groups of patients in terms of disease severity. It is
concordant with previous studies analyzing diagnosis performance of HScore. This seems to
demonstrate that HScore remains interesting to confirm or reject HLH diagnosis in our

population.

The implications of our study are therefore numerous. First, liver biopsy is safe and useful for
ALD diagnosis in oncohematology patients. In addition, HLH is a little-known diagnosis for
ALD which can be common in this specific population. It can be suggested by the presence of
hepatic hemophagocytosis, which needs to be sought. Nine patients (27.3%), in whom no
bone marrow aspiration was performed or with no medullar hemophagocytosis, would not
have fulfilled HLH criteria diagnosis without liver biopsy. Furthermore, HScore appears as a
good tool for HLH diagnosis even in hematology and ICU patients with ALD and its use
should be encouraged in this population. This diagnosis of HLH could involve introduction of

specific treatments, such as etoposide.

We acknowledge some limitations of our study. First, its retrospective design prevents some
analyses, for example the determination of risk factors for hemophagocytosis in overall
population of patients with hematological malignancies. It can also be limited by patient’s
heterogeneity, including allo-HSCT recipients or not. Moreover, our study was conducted in a
highly-specialized hematology and allogenic hematopoietic stem cell transplantation center,
which can question the generalization of our results. Nevertheless, to the best of our

knowledge, there is no data available on this topic.
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Conclusion

Hepatic hemophagocytosis impacts prognosis in patients with underlying hematological
malignancy. It deserves to be investigated in case of liver abnormalities in the absence of
etiological diagnosis. Early recognition of HLH is crucial and HScore appears as a useful tool.
Future studies are needed, to pave the way for guidance on optimal systematic diagnostic
strategy and therapeutic approach of ALD and HLH in hematology patients. Collaborative
and multidisciplinary clinical and research networks are crucial both to improve our
understanding to develop diagnostic strategies and adapted therapeutic options, as well as

prevention of liver injury.
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Tables

Table 1. Patients’ characteristics according to hepatic hemophagocytosis (n=116)

HH (n=65) No HH (n=51) p
Gender (male) 51 (78,5%) 29 (56,9%) 0,02
Age (years) 59 [45-66] 58 [48-65,5] 0,99
Performans status >1 at DO 50 (76,9%) 33 (64,5%) 0,21
Charlson comorbidity index >2 43 (66,2%) 34 (66,7%) 1
Underlying malignancy 0,19
Acute myeloblastic leukemia 24 (36,9%) 20 (39,2%)
Acute lymphoblastic leukemia 4 (6,2%) 8 (15,7%)
Chronic lymphocytic leukemia 1 (1,5%) 0
Myelodysplastic syndrome 12 (18,5%) 2 (3,9%)
Myeloproliferative neoplasm 11 (16,9%) 9 (17,6%)
Hodgkin lymphoma 3 (4,6%) 2 (3,9%)
Non-Hodgkin lymphoma 8 (12,3%) 5(9,8%)
Multiple myeloma 1(1,5%) 4 (7,8%)
Bone marrow failure 1(1,5%) 1 (2%)
Disease status
Complete remission 29 (44,6%) 24 (47,1%) 0,94
Partial remission 4 (6,2%) 6 (11,8%) 0,46
Progression 12 (18,5%) 9 (17,6%) 1
Unknown 19 (29,2%) 13 (25,5%) 0,81
Previous treatment
Chemotherapy the month before biopsy 63 (96,9%) 50 (98%) 1
Allo-HSCT patients 51 (78,5%) 35 (68,6%) 0,32
Conditioning regimen for allo-HSCT
patients
Reduced intensity conditioning regimen 23 (35,4%) 15 (29,4%) 0,63
Reduced toxicity conditioning regimen 20 (30,8%) 14 (27,5%) 0,85
Sequential intensified conditioning regimen 11 (16,9%) 6 (11,8%) 0,61
Ongoing Immunosuppressive treatment at
Day 0
Any immunosuppressive agent* 41 (63,1%) 31 (60,8%) 0,95
Corticosteroids 22 (33,8%) 12 (23,5%) 0,31
Ciclosporin 26 (40%) 25 (49%) 0,43
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Clinical features at Day 0
Ascites

Weight gain

Hepatalgy

Hepatomegaly

Skin or gastro-intestinal GVHD
Jaundice

Fever

SepsisT

Ongoing antimicrobial treatment

Biological characteristics at Day 0
Aspartate aminotransferase (UI/L)
Alanine aminotransferase (UI/L)
Total Bilirubinemia (umol/L)
Ferritin (ng/L)

Alkaline phosphatase (UI/L)
Gamma glutamyltranspeptidase (UI/L)
Triglycerides (g/L)

Prothrombin Time (%)

Leucocytes (G/L)

Platelets (G/L)

Hemoglobin (g/dL)

Lactate dehydrogenase (UI/L)
Fibrinogen (g/L)

Serum creatinine (umol/L)
Procalcitonin (pg/L)

Patients with neutrophils<0.5G/L
Patients with CMV reactivation
Patients with EBV reactivation
Bone marrow hemophagocytosis

Hepatic lesions on liver biopsy
Sinusoidal congestion

Iron overload (scheuer's classification>1)

Hepatic steatosis (>30%)
Hepatic fibrosis (score> F1)

Histological diagnosis
Hemophagocytosis
GVHD

Histological signs of associated infection

Suspected fungal infection
HSV2 hepatitis

18 (27,7%)
26 (40%)

14 (21,5%)
28 (43,1%)
15 (23,1%)
10 (15,4%)
22 (33,8%)
30 (46,2%)
47 (72,3%)

66 [23-145]
74 [31-156]

83 [41-169]

4927 [2840-6353]
202 [96-417]

197 [100-461]
2,3[1,8-3.4]

74 [61-82]

2,3 [0,2-4,6]

15 [9-30]

8,8 [7,8-9,7]

229 [174-368]
3,9 [2,9-5,4]

80 [57-116]

1,5 [0,5-6,7]

27 (41,5%)

11 (16,9%)

7 (10,8%)

23/45 (51,1%)

3 (4,6%)
44 (67,7%)
13 (20%)

32 (49,2%)

65 (100%)
36 (55,4%)
21 (32,3%)
9 (13,8%)
0

13 (25,5%)
16 (31,4%)
14 (27,5%)
19 (37,2%)
13 (25,5%)
4 (7,8%)

13 (25,5%)
15 (29,4%)
28 (54,9%)

166 [48-595]
198 [63-532]

49 [19-162]

3387 [2220-6186]
230 [117-397]
231 [79-623]

2,6 [1,6-3,5]

78 [47-90]

5,3 (1,1-8,6]

44 [13-118]

9,2 [8,4-10,3]
320 [207-515]
3,7 [2,6-4,3]

74 [59-122]
2,1[0,7-8,8]

14 (27,5%)

7 (13,7%)

8 (15,7%)

7/24 (29,2%)

2 (3,9%)
23 (45,1%)
7 (13,7%)
19 (37,3%)

0
28 (54,9%)
7 (13,7%)
1 (2%)

1 (2%)

0,96
0,44
0,6

0,66
0,93
0,34
0,44
0,1

0,08

0,0005
0,001
0,08
0,15
0,41
0,81
0,86
0,67
0,003
0,001
0,046
0,049
0,23
0,85
0,99
0,17
0,83
0,61
0,13

0,03
0,55
0,31

0,035
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EBER probe positivity 6 (9,2%) 1 (2%)

Acute lobular hepatitis 8 (12,3%) 5(9,8%)
Sinusoidal obstruction syndrome 6 (9,2%) 11 (21,6%) 0,23
Drug toxicity 3 (4,6%) 9 (17,6%) 0,048
Tumoral infiltration 4 (6,2%) 6 (11,8%) 0,46
Ischemic cholangitis 4 (6,2%) 3 (5,9%) 1
Autoimmune or immunoallergic hepatitis 1(1,5%) 4 (7,8%) 0,23
Severity scores and presence in ICU at D0
SOFA score without bilirubin level 4 [3-7] 3[1,5-5] 0,005
SOFA score 7 [5-10] 5[2-8] 0,0087
ICU stay 26 (40%) 15 (29,4%) 0,32
Suspicion of HLH
HScore 174 [129-200] 119 [72-155] <0,0001
HLH diagnosis suspected by clinician 19 (29,2%) 0 (0%) <0,0001

HH: Hepatic hemophagocytosis, Allo-HSCT: allogenic hematopoietic stem cell transplantation,
GVHD: Graft versus host disease, CMV: Cytomegalovirus, EBV: Epstein-barr virus, SOFA:
sequential organ failure assessment score, ICU. intensive care unit, HLH: hemophagocytic
lymphohistiocytosis. ¥ Corticosteroids, Ciclosporin and/or Mycophenolate Mofetil. T any ongoing
infection according to the physician

Table 2. Patients’ characteristics according to HScore in hepatic hemophagocytosis group

(n=65)

HScore > 169 (n=33)

HScore <169 (n=32) P

Gender (male)

Age (years)

Performans status >1 at DO
Charlson comorbidity index >2

Underlying malignancy
Acute myeloid leukemia
Acute lymphoblastic leukemia
Chronic lymphocytic leukemia
Myelodysplastic syndrome
Myeloproliferative neoplasm
Hodgkin lymphoma
Non-Hodgkin lymphoma
Multiple myeloma

Bone marrow failure

27 (81,8%)
56 [45-66]
31 (93,9%)
21 (63,6%)

11 (33,3%)
2 (6,1%)
1 (3%)
4 (12,1%)
7(21,2%)
3(9,1%)
4. (12,1%)
0
1 3%)

24 (75%)

59 [46-64]
19 (59,4%)
22 (68,8%)

13 (40,6%)
2 (6,3%)
0
8 (25%)
4 (12,5%)
0
4 (12,5%)
1 (3,1%)
0

0,7
0,98
0,003
0,86

0,27
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Disease status
Complete remission
Partial remission
Progression
Unknown

Previous treatment
Chemotherapy the month before biopsy
Allo-HSCT patients

Conditioning regimen for allo-HSCT
patients

Reduced intensity conditioning regimen

Reduced toxicity conditioning regimen

Sequential intensified conditioning regimen

Ongoing immunosuppressive treatment at

Day 0

Any immunosuppressive agent*
Corticosteroids

Ciclosporin

Clinical features at Day 0
Ascites

Weight gain

Hepatalgia

Hepatomegaly

Skin or gastro-intestinal GVHD
Jaundice

Fever

SepsisJr

Ongoing antimicrobial treatment

Biological characteristics at Day 0
Aspartate aminotransferase (UI/L)
Alanine aminotransferase (UI/L)
Total bilirubinemia (umol/L)
Ferritin (ng/L)

Alkaline phosphatase (UI/L)
Gamma glutamyltranspeptidase (UI/L)
Triglycerides (g/L)

Prothrombin Time (%)

Leucocytes (G/L)

Platelets (G/L)

Hemoglobin (g/dL)

16 (48,5%)
2 (6,1%)
6 (18,2%)
8 (24,2%)

33 (100%)
27 (81,8%)

16 (48,5%)
9 (27,3%)
4(12,1%)

21 (63,6%)
9 (27,3%)
13 (39,4%)

12 (36,4%)
15 (45,5%)
9 (27,3%)
18 (54,5%)
5(15,2%)
5(15,2%)
16 (48,5%)
21 (63,6%)
26 (78,8%)

76 [30-162]
76 [32-231]
69 [41-162]

5728 [4037-7197]

218 [93-402]
179 [89-539]
2,41,8-3,4]
68 [54-80]
1,4 [0,1-2,9]
12 [8-24]
8,6 [8-9]

13 (40,6%)
2 (6,3%)
6 (18,8%)

11 (34,4%)

30 (93,8%)
24 (75%)

7 (21,9%)
11 (34,4%)
7 (21,9%)

20 (62,5%)
13 (40,6%)
13 (40,6%)

6 (18,8%)
11 (34,4%)
5 (15,6%)
10 (31,3%)
10 (31,3%)
5 (15,6%)
6 (18,8%)
9 (28,1%)
21 (65,6%)

60 [20-99]
67 [26-128]
86 [39-176]

3038 [1653-5659]
189 [101-417]
213 [133-391]

1,9 [1,5-3,1]
76 [67-88]
3,6 [0,3-6,1]
22 [11-52]
8,9 [7,7-10]

24

0,7

0,53

0,46
0,73

0,047
0,73
0,47

0,19
0,51
0,4
0,998
0,21

0,023
0,009
0,36

0,2
0,62
0,97

0,005
0,68
0,87

0,2
0,08
0,05
0,02
0,45



Lactate dehydrogenase (UI/L)
Fibrinogen (g/L)

Serum creatinine (umol/L)
Procalcitonin (pg/L)

Patients with neutrophils<0.5G/L
Patients with CMV reactivation
Patients with EBV reactivation
Bone marrow hemophagocytosis

Hepatic lesions on liver biopsy
Sinusoidal congestion

Iron overload (scheuer's classification>1)
Hepatic steatosis (>30%)

Hepatic fibrosis (score> F1)

Histological diagnosis
Hemophagocytosis
GVHD
Histological signs of associated infection
Suspected fungal infection
EBER probe positivity
Acute lobular hepatitis
Sinusoidal obstruction syndrome
Tumoral infiltration
Drug toxicity
Autoimmune or immunoallergic hepatitis

Severity assessment at Day 0
SOFA score without bilirubin level
SOFA score

ICU stay

Suspicion of HLH
HScore
HLH diagnosis suspected by the clinician

242 [202-368]
3,3 [2,2-4,8]
86 [51-126]
2,2 [0,5-16]
13 (39,4%)

6 (18,2%)
5(15,2%)
17/23 (73,9%)

1 3%)

24 (72,7%)
5(15,2%)
15 (45,5%)

33 (100%)
18 (54,5%)
12 (36,4%)
5(15,2%)
3(9,1%)
4 (12,1%)
4 (12,1%)
2 (6,1%)
0
0

5 [4-8]
8 [6-10]
16 (48,5%)

200 [190-237]
12 (36,4%)

224 [150-366]

4,6 [3,3-5,5]
79 [57-95]
1,3 [0,5-5,4]
14 (43,8%)
5 (15,6%)
2 (6,3%)
6/22 (27,3%)

2 (6,3%)
20 (62,5%)
8 (25%)
17 (53,1%)

32 (100%)
18 (56,3%)
9 (28,1%)
4 (12,5%)
3 (9,4%)
4(12,5%)
2 (6,3%)
2 (6,3%)
3 (9,4%)
1 (3,1%)

3 [2,8-6,3]
5,5 [4-9]
10 (31,3%)

127 [95-150]
7(21,9%)

0,36
0,08
0,59
0,63
0,92

0,45
0,005

0,98
0,54

0,5
0,71

0.66

0.7

0.23
0.96

0,01
0,029
0,24

<0,0001
0,31

HH: Hepatic hemophagocytosis, Allo-HSCT: allogenic hematopoietic stem cell transplantation,
GVHD: Graft versus host disease, CMV: Cytomegalovirus, EBV: Epstein-barr virus, SOFA:
sequential organ failure assessment score, ICU.: intensive care unit, HLH: hemophagocytic
lymphohistiocytosis. * Corticosteroids, Ciclosporin and/or Mycophenolate Mofetil. + any ongoing

infection according to the physician
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Figures

3127 patients with
hematological malignancies

144 liver biopsies performed

h 4

116 biopsies analyzed

(23 outpatient liver biopsies

excluded

65 biopsies with hepatic
hemophagocylosis

51 biopsies with no hepatic
hemophagocytosis

33 biopsies with a 32 biopsies with no
diagnosis of HLH diagnosis of HLH

Figure 1: Flow chart. HLH: Hemophagocytic lymphohistiocytosis
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Figure 2: Box plot: HScore according to hepatic hemophagocytosis (HH).
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Figure 3: Overall survival of patients according to hepatic hemophagocytosis (HH).

LB: liver biopsy, OS: Overall survival.
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Figure 4: Overall survival of patients with hepatic hemophagocytosis according to HScore.

LB: liver biopsy, OS: Overall survival.
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Figure S. A. Standard Hematoxylin and Eosin Stain: kuppfer cell hyperplasia framed. B.
Standard Hematoxylin and Eosin Stain: erythrophagocytosis (the end of the arrow shows red
blood cells trapped by macrophages). C. Staining Perls allows the detection of heminic iron in
kuppfer cells (framed). D. Immunohistochemestry: anti-CD163 shows kuppfer cells increase
in number and plump.
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€6 Au moment d'étre admis(e)
a exercer la médecine, je promets
et je jure d’étre fidéle aux lois

de I’honneur et de la probité.

Mon premier souci sera de rétablir, de préserver ou de promouvoir
la santé dans tous ses éléments, physiques et mentaux,
individuels et sociaux.

Je respecterai toutes les personnes, leur autonomie et leur volonté, sans
aucune discrimination selon leur état ou leurs convictions. J'interviendrai
pour les protéger si elles sont affaiblies, vulnérables ou menacées dans
leur intégrité ou leur dignité. Méme sous la contrainte, je ne ferai pas
usage de mes connaissances contre les lois de 'humanité.

J’informerai les patients des décisions envisagées, de leurs raisons
et de leurs conséquences.

Je ne tromperai jamais leur confiance et n’exploiterai pas le pouvoir
hérité des circonstances pour forcer les consciences.

Je donnerai mes soins a lI'indigent et a quiconque me les demandera.
Je ne me laisserai pas influencer par la soif du gain ou la recherche
de la gloire.

Admis(e) dans l'intimité des personnes, je tairai les secrets qui me seront
confiés. Recu(e) a I'intérieur des maisons, je respecterai les secrets
des foyers et ma conduite ne servira pas a corrompre les moeurs.

Je ferai tout pour soulager les souffrances. Je ne prolongerai pas
abusivement les agonies. Je ne provoquerai jamais la mort délibérément.

Je préserverai I'indépendance nécessaire a 'accomplissement

de ma mission. Je n‘entreprendrai rien qui dépasse mes compétences.
Je les entretiendrai et les perfectionnerai pour assurer au mieux

les services qui me seront demandés.

J’apporterai mon aide a mes confréres ainsi qu’a leurs familles
dans l'adversité.

Que les hommes et mes confréres m'accordent leur estime
si je suis fidéle a mes promesses; que je sois déshonoré(e) et méprisé(e)

si j'y manque. ,,

www.conseil-national.medecin.fr




