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ANNEE UNIVERSITAIRE 2020 - 2021

PERSONNEL ENSEIGNANT

Professeurs des Universités - Praticiens Hospitaliers

PU-PH de classe exceptionnelle

ALRIC Pierre S;lsigﬁfii:e) vasculaire;  médecine  vasculaire  (option chirurgie
BACCINO Eric Meédecine 1égale et droit de la santé

BASTIEN Patrick Parasitologie et mycologie

BEREGI Jean-Paul Radiologie et imagerie médicale

BLAIN Hubert ggii:;li:’eaiirg;r;eloig ig;ériatrie et biologie du vieillissement, médecine
BOULOT Pierre Gynécologie-obstétrique ; gynécologie médicale

CAPDEVILA Xavier Anesthésiologie-réanimation et médecine péri-opératoire

CHAMMAS Michel Chirurgie orthopédique et traumatologique

COLSON Pascal Anesthésiologie-réanimation et médecine péri-opératoire

COMBE Bernard Rhumatologie

COSTES Valérie Anatomie et cytologie pathologiques

COTTALORDA Jérome Chirurgie infantile

COUBES Philippe Neurochirurgie

COURTET Philippe Psychiatrie d’adultes ; addictologie

CRAMPETTE Louis Oto-rhino-laryngologie

CRISTOL Jean Paul Biochimie et biologie moléculaire

CYTEVAL Catherine Radiologie et imagerie médicale

DE LA COUSSAYE Jean Emmanuel Meédecine d'urgence

Médecine interne ; gériatrie et biologie du vieillissement, médecine

DE WAZIERES Benoit . . :
générale, addictologie
DELAPORTE Eric Maladies infectieuses ; maladies tropicales
DEMOLY Pascal Pneumologie ; addictologie
DOMERGUE Jacques Chirurgie viscérale et digestive
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Chirurgie viscérale et digestive

Chirurgie thoracique et cardiovasculaire

Biologie et Médecine du développement et de la reproduction ;
gynécologie médicale

Meédecine physique et de réadaptation

Anesthésiologie-réanimation et médecine péri-opératoire

Meédecine interne ; gériatrie et biologie du vieillissement,
médecinegénérale, addictologie

Thérapeutique ; médecine d’urgence ; addictologie
Biophysique et médecine nucléaire

Neurologie

Anesthésiologie-réanimation et médecine péri-opératoire
Biochimie et biologie moléculaire

Biochimie et Biologie moléculaire

Physiologie

Dermato-vénéréologie

Oto-rhino-laryngologie

Pédiatrie

Gastroentérologie ; hépatologie ; addictologie

Biologie cellulaire

Chirurgie  vasculaire ; médecine vasculaire (option
médecinevasculaire)

Endocrinologie, diabéte et maladies métaboliques ; gynécologie
médicale

Maladies infectieuses, maladies tropicales
Anesthésiologie-réanimation et médecine péri-opératoire

Cancérologie ; radiothérapie
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TAOUREL Patrice
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PU-PH de 1™ classe

AGUILAR MARTINEZ Patricia
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AVIGNON Antoine
AZRIA David
BAGHDADLI Amaria
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BORIE Frédéric
BOURDIN Arnaud
CAMBONIE Gilles
CAMU William
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CAPTIER Guillaume
CARTRON Guillaume
CAYLA Guillaume
CHANQUES Gérald
CORBEAU Pierre
COULET Bertrand

CUVILLON Philippe

Maladies infectieuses ; maladies tropicales

Radiologie et imagerie médicale
Génétique
Bactériologie-virologie ; hygiéne hospitalic¢re

Cancérologie ; radiothérapie

Hématologie ; transfusion

Gastroentérologie ; hépatologie ; addictologie
Nutrition

Cancérologie ; radiothérapie

Pédopsychiatrie ; addictologie
Gastroentérologie ; hépatologie ; addictologie
Chirurgie viscérale et digestive

Pneumologie ; addictologie

Pédiatrie

Neurologie

Anatomie

Anatomie

Hématologie ; transfusion

Cardiologie

Anesthésiologie-réanimation et médecine péri-opératoire
Immunologie

Chirurgie orthopédique et traumatologique

Anesthésiologie-réanimation et médecine péri-opératoire
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Meédecine physique et de réadaptation
Histologie, embryologie et cytogénétique
Bactériologie-virologie ; hygiéne hospitali¢re
Maladies infectieuses ; maladies tropicales
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Biophysique et médecine nucléaire
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MORANNE Olivier Néphrologie

MOREL Jacques Rhumatologie

NAVARRO Francis Chirurgie viscérale et digestive

NOCCA David Chirurgie viscérale et digestive

PASQUIE Jean-Luc Cardiologie

PERNEY Pascal Meédecine interne ; gériatrie et biologie du vieillissement, médecine
générale, addictologie

PRUDHOMME Michel Anatomie

PUJOL Jean Louis Pneumologie ; addictologie
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PERNEY Pascal

PRUDHOMME Michel
PUJOL Jean Louis
PURPER-OUAKIL Diane
ROGER Pascal

TRAN Tu-Anh

VERNHET Hélene

PU-PH de 2¢éme classe
BOURGIER Céline
CANAUD Ludovic
CAPDEVIELLE Delphine
CLARET Pierre-Géraud
COLOMBO Pierre-Emmanuel
COSTALAT Vincent

DAIEN Vincent
DORANDEU Anne

FAILLIE Jean-Luc

FUCHS Florent

GABELLE DELOUSTAL Audrey
GAUJOUX Viala Cécile
GODREUIL Sylvain
GUILPAIN Philippe

HERLIN Christian

IMMEDIATO DAIEN Claire

Meédecine interne ; gériatrie et biologie du vieillissement, médecine

générale, addictologie

Anatomie

Pneumologie ; addictologie
Pédopsychiatrie ; addictologie
Anatomie et cytologie pathologiques
Pédiatrie

Radiologie et imagerie médicale

Cancérologie; radiothérapie

Chirurgie  vasculaire; = médecine  vasculaire

vasculaire)

(option

Psychiatrie d'Adultes ; addictologie
Meédecine d'urgence

Cancérologie ; radiothérapie
Radiologie et imagerie médicale
Ophtalmologie

Meédecine 1égale et droit de la santé

chirurgie

Pharmacologie fondamentale ; pharmacologie clinique ; addictologie

Gynécologie-obstétrique ; gynécologie médicale
Neurologie
Rhumatologie

Bactériologie-virologie ; hygiéne hospitali¢re

Meédecine Interne, gériatrie et biologie du vieillissement ; addictologie

Chirurgie plastique, reconstructrice et esthétique, brulologie

Rhumatologie
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JACOT William

JEZIORSKI Eric

JUNG Boris

KALFA Nicolas

LACHAUD Laurence

LALLEMANT Benjamin

LE QUINTREC DONNETTE Moglie

LETOUZEY Vincent

LONIJON Nicolas

LOPEZ CASTROMAN Jorge

LUKAS Cédric

MENJOT de CHAMPFLEUR Nicolas

MILLET Ingrid

MURA Thibault

NAGOT Nicolas

OLIE Emilie

PANARO Fabrizio

PARIS Frangoise

PELLESTOR Franck

PEREZ MARTIN Antonia

POUDEROUX Philippe

RIGAU Valérie

RIVIER Frangois

ROSSI Jean Frangois

ROUBILLE Frangois

Cancérologie ; Radiothérapie

Pédiatrie

Médecine intensive-réanimation

Chirurgie infantile

Parasitologie et mycologie

Oto-rhino-laryngologie

Néphrologie

Gynécologie-obstétrique ; gynécologie médicale

Neurochirurgie

Psychiatrie d'Adultes ; addictologie

Rhumatologie

Radiologie et imagerie médicale

Radiologie et imagerie médicale

Biostatistiques, informatique médicale et technologies de la
communication

Biostatistiques, informatique médicale et technologies de la
communication

Psychiatrie d’adultes; addictologie

Chirurgie viscérale et digestive

Biologie et médecine du développement et de la reproduction ;
gynécologie médicale

Histologie, embryologie et cytogénétique

médecine

Chirurgie vasculaire;  médecine

vasculaire)

vasculaire (option

Gastroentérologie ; hépatologie ; addictologie
Anatomie et cytologie pathologiques
Pédiatrie

Hématologie ; transfusion

Cardiologie
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SEBBANE Mustapha Meédecine d'urgence
SIRVENT Nicolas Pédiatrie
SOLASSOL Jérome Biologie cellulaire
STOEBNER Pierre Dermato-vénéréologie
SULTAN Ariane Nutrition
THOUVENOT Eric Neurologie
THURET Rodolphe Urologie
TUAILLON Edouard Bactériologie-virologie; hygiéne hospitali¢re
VENAIL Frédéric Oto-rhino-laryngologie
VILLAIN Max Ophtalmologie
. Meédecine interne ; gériatrie et biologie du vieillissement, médecine
VINCENT Denis générale, addictologie
VINCENT Thierry Immunologie
WOJTUSCISZYN Anne Endocrinologie-diabétologie-nutrition
PROFESSEURS DES UNIVERSITES
1" classe :

COLINGE Jacques (Cancérologie, Signalisation cellulaire et systémes complexes)
LAOUDJ CHENIVESSE Dalila (Biochimie et biologie moléculaire)

VISIER Laurent (Sociologie, démographie)

PROFESSEURS DES UNIVERSITES - Médecine générale

1" classe :

LAMBERT Philippe

AMOUYAL Michel
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PROFESSEURS ASSOCIES - Médecine Générale
CLARY Bernard

DAVID Michel

GARCIA Marc

PROFESSEURS ASSOCIES - Médecine

BESSIS Didier (Dermato-vénéréologie)

MEUNIER Isabelle (Ophtalmologie)

MULLER Laurent (Anesthésiologie-réanimation et médecine péri-opératoire)
PERRIGAULT Pierre-Frangois (Anesthésiologie-réanimation et médecine péri-opératoire)
QUANTIN Xavier (Pneumologie)

ROUBERTIE Agathe (Pédiatrie)

VIEL Eric (Soins palliatifs et traitement de la douleur)
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ANNEE UNIVERSITAIRE 2020 - 2021

PERSONNEL ENSEIGNANT

Maitres de Conférences des Universités - Praticiens Hospitaliers

MCU-PH Hors classe - Echelon Exceptionnel

RICHARD Bruno

SEGONDY Michel

MCU-PH Hors classe
BADIOU Stéphanie

BOULLE Nathalie
CACHEUX-RATABOUL Valere
CARRIERE Christian
CHARACHON Sylvie
FABBRO-PERAY Pascale

GIANSILY-BLAIZOT Muriel

MCU-PH de 17 classe

BERTRAND Martin
BOUDOUSQ Vincent
BRET Caroline
BROUILLET Sophie
COSSEE Mireille
GIRARDET-BESSIS Anne
LAVIGNE Géraldine
LESAGE Frangois-Xavier
MARTRILLE Laurent

MATHIEU Olivier

Meédecine palliative

Bactériologie-virologie ; hygiéne hospitalic¢re

Biochimie et biologie moléculaire

Biologie cellulaire

Génétique

Bactériologie-virologie ; hygiéne hospitalic¢re
Bactériologie-virologie ; hygiéne hospitalic¢re
Epidémiologie, économie de la santé et prévention

Hématologie ; transfusion

Anatomie
Biophysique et médecine nucléaire

Hématologie biologique

Biologie et médecine du développement et de la reproduction ;gynécologie
médicale

Génétique

Biochimie et biologie moléculaire
Hématologie ; transfusion
Meédecine et Santé au Travail
Meédecine 1égale et droit de la santé

Pharmacologie fondamentale ; pharmacologie clinique ; addictologie
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MOUZAT Kévin Biochimie et biologie moléculaire
PANABIERES Catherine Biologie cellulaire
RAVEL Christophe Parasitologie et mycologie
SCHUSTER-BECK Iris Physiologie
STERKERS Yvon Parasitologie et mycologie
THEVENIN-RENEC¢line Immunologie

MCU-PH de 2™ classe

BERGOUGNOUX Anne Génétique

CHIRIAC Anca Immunologie

DE JONG Audrey Anesthésiologie-réanimation et médecine péri-opératoire
DU THANH Aurélie Dermato-vénéréologie

FITENI Frédéric Cancérologie ; radiothérapie

GOUZI Fares Physiologie

HERRERO Astrid Chirurgie viscérale et digestive

HUBERLANT Stéphanie Gynécologie-obstétrique ; Gynécologie médicale
KUSTER Nils Biochimie et biologie moléculaire

MAKINSON Alain Maladies infectieuses, Maladies tropicales

PANTEL Alix Bactérologie-virologie ; hygiéne hospitali¢re

PERS Yves-Marie Thérapeutique; addictologie

ROUBILLE Camille Meédecine interne ; gériatrie et biologie du vieillissement ; addictologie
SZABLEWSKY Anatomie et cytologie pathologiques
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Maitres de Conférences des Universités - Médecine Générale

MCU-MG de 1 classe
COSTA David

OUDE ENGBERINK Agnés

MCU-MG de 2°™ classe
FOLCO-LOGNOS Béatrice

CARBONNEL Frangois

Matitres de Conférences associés - Médecine Générale
CAMPAGNAC Jérome
LOPEZ Antonio
MILLION Elodie
PAVAGEAU Sylvain
REBOUL Marie-Catherine

SERAYET Philippe

16



de,
MEDECINE

Montpellier-Nimes

Université de Montpellier

FAcuLTE

ANNEE UNIVERSITAIRE 2020 - 2021

PERSONNEL ENSEIGNANT

Maitres de Conférences des Universités

Maitres de Conférences hors classe

BADIA Eric
CHAZAL Nathalie

Maitres de Conférences de classe normale

BECAMEL Carine
BERNEX Florence

CHAUMONT-DUBEL Séverine

DELABY Constance
GUGLIELMI Laurence
HENRY Laurent
HERBET Guillaume
LADRET Véronique
LAINE Sébastien

LE GALLIC Lionel

LOZZA Catherine
MAIMOUN Laurent

MOREAUX Jérome
MORITZ-GASSER Sylvie
MOUTOT Gilles
PASSERIEUX Emilie
RAMIREZ Jean-Marie
RAYNAUD Fabrice
TAULAN Magali

Sciences biologiques fondamentales et cliniques

Biologie cellulaire

Neurosciences

Physiologie

Sciences du médicament et des autres produits de santé
Biochimie et biologie moléculaire

Sciences biologiques fondamentales et cliniques

Sciences biologiques fondamentales et cliniques
Neurosciences

Mathématiques appliquées et applications des mathématiques
Sciences du Médicament et autres produits de santé

Sciences du médicament et autres produits de santé

Sciences physico-chimiques et technologies pharmaceutiques
Sciences physico-chimiques et ingénierie appliquée a la santé
Science biologiques, fondamentales et cliniques
Neurosciences

Philosophie

Physiologie

Histologie

Sciences du Médicament et autres produits de santé

Biologie Cellulaire

17



Université de Montpellier

FACULTE
MEDECINE

Montpellier-Nimes

iii“1 ANNEE UNIVERSITAIRE 2020 - 2021
wllaii

PERSONNEL ENSEIGNANT

Praticiens Hospitaliers Universitaires

BARATEAU Lucie Physiologie

BASTIDE Sophie Epidémiologie, économie de la santé et prévention

CAZAUBON Yoann Pharmacologie fondamentale ; pharmacologie clinique ; addictologie
DAGNEAUX Louis Chirurgie orthopédique et traumatologique

DUFLOS Claire Biostatistiques, informatique médicale et technologies de la communication
GOULABCHAND Radjiv Meédecine interne ; gériatrie et biologie du vieillissement ; addictologie
LATTUCA Benoit Cardiologie

MARIA Alexandre Meédecine interne ; gériatrie et biologie du vieillissement ; addictologie
MIOT Stéphanie Meédecine interne ; gériatrie et biologie du vieillissement ; addictologie
SARRABAY Guillaume Génétique

SOUCHE Frangois-Régis Chirurgie viscérale et digestive
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ABOUKRAT Patrick

AKKARI Mohamed

ALRIC Jérome

AMEDRO Pascal

AMOUROUX Cyril

ANTOINE Valéry

ARQUIZAN Caroline

ATTALIN Vincent

AYRIGNAC Xavier

BADR Maliha

BAIS Céline

BARBAR Saber Davide

BASSET Didier

BATIFOL Dominique

BATTISTELLA Pascal

BAUCHET Luc

BENEZECH Jean-Pierre

BENNYS Karim

BERNARD Nathalie

BERTCHANSKY Ivan

BIBOULET Philippe

BIRON-ANDREANI Christine

BLANC Brigitte

BLANCHARD Sylvie

Année Universitaire 2020-2021

PERSONNEL ENSEIGNANT

PH chargés d'enseignements

BLANCHET Catherine

BLATIERE Véronique

BOBBIA Xavier

BOGE Gudrun

BOURRAIN Jean Luc

BOUYABRINE Hassan

BRINGER-DEUTSCH Sophie

BRINGUIER BRANCHEREAU Sophie

BRISOT Dominique

BRONER Jonathan

CADE Stéphane

CAIMMI Davide Paolo

CARR Julie

CARTIER César

CASPER Thierry

CASSINOTTO Christophe

CATHALA Philippe

CAZABAN Michel

CHARBIT Jonathan

CHEVALLIER Thierry

CHEVALLIER-MICHAUD Josyane

COLIN Olivier

CONSEIL Mathieu

CORBEAU Catherine

COROIAN Flavia-Oana

COUDRAY Sarah

CRANSAC Fréderic

CUNTZ Danielle

DARDALHON Brigitte

DAVID Aurore

DE BOUTRAY Marie

DE LA TRIBONNIERE Xavier

DEBIEN Blaise

DELPONT Marion

DENIS Héléne

DEVILLE de PERIERE Gilles

DJANIKIAN Flora

DONNADIEU-RIGOLE Héléne

FAIDHERBE Jacques

FATTON Brigitte

FAUCHERRE Vincent

FILLERON Anne

FITENI Frédéric

FOURNIER Philippe

GAILLARD Nicolas

GALMICHE Sophie

GENY Christian

GERONIMI Laetitia

GINIES Patrick

GRECO Frédéric

GUEDJ Anne Marie

GUYON Gaél

HENRY Vincent

JAMMET Patrick

JEDRYKA Frangois

JREIGE Riad

KINNE Mélanie

LABARIAS Coralie

LACAMBRE Mathieu

LANG Philippe

LAZERGES Cyril

LE GUILLOU Cédric

LEGLISE Marie Suzanne

LOPEZ Régis

LUQUIENS Amandine

MANZANERA Cyril

MARGUERITTE Emmanuel

MARTIN Lucille

MATTATIA Laurent

MEROUEH Fadi

MEYER Pierre

MILESI Christophe

19



Université de Montpellier

a 1 FacuLTE

i, T) M EDECINE

mﬂin Montpellier-Nimes
MORAU Estelle SASSO Miléne
MOSER Camille SCHULDINER Sophie
MOUSTY Eve SEGURET Fabienne
MOUTERDE Gaél SENESSE Pierre
PANSARD Nicole SKALLI El Medhi
PERNIN Vincent SOLA Christelle

PERRIGAULT Pierre Frangois SOULLIER Camille

PEYRON Pierre-Antoine STOEBNER DELBARRE Anne
PICARD Eric TEOT Luc
PICOT Marie Christine THIRION Marina
PIERONI Laurence VACHIERY-LAHAYE Florence
POQUET Héléne VERNES Eric
PUJOL Sarah-Lise VINCENT Laure
WAGNER Laurent
PUPIER Florence
ZERKOWSKI Laetitia
QUANTIN Xavier
RAFFARD Laurence
RAPIDO Francesca
RIBRAULT Alice

RICHAUD-MOREL Brigitte

RIDOLFO Jérome

RIPART Sylvie

RONGIERES Michel

ROULET Agnes

RUBENOVITCH Josh

SANTONI Fannie

20



REMERCIEMENTS AUX MEMBRES DU JURY

A Monsieur le Professeur Samir JABER,

Je vous remercie de me faire I’honneur de présider le jury de cette thése. Je reste particuliérement
attachée au semestre passé en réanimation dans votre service ou trés tot dans cet internat, vous
m’avez apportée avec pédagogie les bases fondamentales et humaines de notre métier. Je vous
remercie sincérement pour les précieux conseils que vous m’avez prodiguée tout au long de ce

travail, qui je ’espere vous fera honneur.

A Monsieur le Professeur Gérald CHANQUES,

Je vous remercie de me faire I’honneur d’étre membre de ce jury de thése et de m’avoir
accompagnée pour ce travail. C’est avec beaucoup d’attention et d’humilité que j’ai pu discuter
avec vous du vaste sujet qu’est la douleur et de sa prise en charge, domaine dont votre expertise

m’a beaucoup apportée.

A Madame le Docteur Audrey DE JONG,

Je te remercie pour tout. J’ai pu mesurer tout au long de ce travail la chance de t’avoir comme
directrice de thése. Merci de m’avoir fait partager toutes tes connaissances cliniques et statistiques,

avec toujours beaucoup de patience, d’humour et de disponibilité.

21



REMERCIEMENTS A MA FAMILLE

A mes parents, merci pour tout, car ce jour je vous le dois. Merci pour votre soutien infaillible,
qu’il eut été sur les plages sous la pluie lors des compétitions ou lors de ces longs moments d’étude,

votre présence m’a été et restera essentielle.

A toi Maman, merci de veiller sur moi et de faire rayonner notre esprit de famille (plus que 66

dodos avant Noél !). J’espére avoir un jour ton courage et ta force d’esprit.

A toi Papa, au caractére entier et sensible, merci de me soutenir dans toutes les étapes de la vie, je

resterai dans tous les cas ton pti-bout.

A Bruce, la force tranquille, tu ne cesses de m’impressionner par la résilience dont tu fais preuve

au quotidien. Qu’il y ai ou non une distance qui nous sépare, je veillerai toujours sur toi.

A Abdel, merci d’étre présent depuis si longtemps a veiller sur nous en toute discrétion. C’est
toujours avec beaucoup de gaieté que je vous revois avec Bruce enchainer les passes aux raquettes

de plage (plus de 100 non ?) !

A Papy & Mamie, dont la fierté pour leurs petits-enfants n’a pas d’égal, ce moment vous aurait

ému j’en suis certaine.

A Pépé, qui je ’espere revit ses plus doux souvenirs, merci de nous avoir accompagné Bruce et
moi durant toute notre enfance, de la balangoire dans ton jardin en passant par la péche aux

écrevisses.

A Antoine, merci de partager avec moi un quotidien parfois tumultueux mais toujours plein
d’humour. Ta gaité innée ne cessede me fasciner et me charmer. Merci pour ton soutien, merci

pour tout.

22



REMERCIEMENTS AUX AMIS, AUX PROCHES ET A TOUS CEUX QUI
M’ONT ACCOMPAGNEE

A Chloé & Emma, merci pour tous ces semestres de 1’externat passés a vos cOtés, a ces fous-rires,
a ces soirées, a ces nombreuses heures de BU mais également a cette entraide sans faille. Quelques
centaines de kilomeétres nous séparent maintenant et pourtant a chaque retrouvaille tout parait si

fluide comme si nous nous étions quittées la veille. Merci pour votre amitié.

Merci aux copains bordelais : Nacim, Armande, Aliz¢, Charlotte, Marion, Lucile et au tutorat pour

tous les moments inoubliables.

A cet internat incroyable et aux superbes rencontres réalisées durant ces 4 années, un grand merci
a toutes les équipes qui m’ont accueillie. Au-dela de I’apprentissage d’un métier, ce sont des

moments de vies uniques que j’ai pu partager a vos cOtés.

A ce premier semestre nimois, merci au Professeur Cuvillon, a Gérard, Abdel, Nathalie, Alban &

Claire, de nous avoir accueilli avec autant de bienveillance et d’humour.

Et bien sir, merci a Cléa & Marine, mes toutes premieres co-internes, au trio ! Ces mois passés
(et répétés) a vos cotés auront été le plus beau souvenir de mon internat. Merci Cléa pour ta
spontanéité et ta générosité mais également pour toutes ses anecdotes malicieuses dont toi seule a
le secret. Merci Marine pour ton humilité et ta sincérité, sans compter tous ces moments a papoter
et a embéter les autres (méme si tu deviens de moins en moins indulgentes avec mes retards a

vélo).

Nimes aura été¢ aussi synonyme de gastronomie élaborée a base de croissants et cafés (itératifs)
entre chaque pose de péridurale. Merci a Mathieu (promis je ne parlerai pas des conditions
d’évaluation du stage), Gautier, Rose et Jean-Mi (le meilleur adversaire de distance parcourue sur
la journée) pour votre accueil chaleureux, et aux copains Dimitri (le plus doux et barbu des

tempéraments) & Chloé B. (et aux somptueux airBnB marseillais partagés).

23



Au semestre Narbonnais, merci a Pierre & Benoit ainsi qu’a toute 1’équipe pour votre tendre
accueil familial et votre pédagogie bienveillante au cours de ces premiers pas en réanimation. Sans

compter les visites réguliéres de Charlotte, Aurore & Timothée !

Ce semestre m’aura également permis de découvrir mes (presque) voleurs de matelas. A coach
Thomas & a Emilie, merci pour votre amiti¢ sincére et pour ces moments uniques a vos cotés : les
moustiques écrasés dans la kéké mobile en retour de plage, les accidents de ski évités, les parts de

gateau préparées par Emilie.

Sans oublier Hugo ! Au-dela de notre humour commun et de nos chamailleries, ton amiti¢ est
précieuse. Merci de porter de manicre discréte une attention a chacun et d’étre présent lorsqu’on

a besoin de discuter (méme si ¢a fini toujours avec une blague nulle).

A la merveilleuse découverte qu’aura été ce semestre au DAR B : merci a Doudou Valentine pour
ton soutien sans faille et tous tes conseils avisés (premiere thése de ma vie !), a Thomas (avec qui
je continue ’aventure), & Marjorie, a Docteur Rémy et a Arthur & Pierre nos urgentistes préférés.
Sans oublier la fameuse année des « P » en hommage notamment & Paquerette, merci a Yassir et

a Matthieu de nous avoir fait découvrir un versant animalier de la recherche.

Un grand merci a toute 1’équipe paramédicale et aux Professeur Jaber, Professeur Chanques,
Audrey, Fouad, Julie, Matthieu, Fouad, Jean-Marc & Daniel pour tout le temps que vous nous

avez consacre.

Merci au Professeur Perrigault et a ’équipe du DAR C sans oublier I’équipe de co-internes pour
toutes les péripéties vécues ! Merci a M¢lanie pour ta gentillesse et ton soutien tout au long du

semestre, ainsi qu’a Flora, Kevin, Jean-Clément, Rodolphe, Habib et Brigitte.

Merci au Professeur Capdevila et a toute la superbe équipe de Lapeyronie pour ces deux
semestres | Merci a la team ortho : Nathalie, Stéphanie, Philippe, Olivier C., Benjamin, Nikos,
Fabien, Olivier M., Kevin & a la team péd : Chrystelle, Anne-Charlotte, Lucie, Maud, Gabrielle,

Philippe, Olivier, Kevin, Laurent et Julien !

24



A ce dernier semestre & a la team de I’ambiance Dar D, un semestre riche en nouveaux Docteurs et
en émotions. Merci pour tous les bons moments a vos c6tés : Marie (la cardio de la team), Maha
(pour ta gentillesse), Sonia (pour ta douceur), Marwane (finalement tu 1’as acheté ton vélo Décat’),

Mattéo (le Boss), Baptiste, Marine, Cléa, Hugo & Thomas.

Sans oublier Pierre-Baptise, le plus doux et sincére des petits poissons que je connaisse & toujours

¢légant en chemise-chignon ! Accompagné de Mémé, vous respirez la joie de vivre.

Merci également a tous les chefs de nous avoir fait découvrir votre spécialité unique : Marine,
Héléne, Cindé, Aurore, Alexande, Timothée, Aurelien, Florian, Jacob, Philippe, Pierre, José,

Marc, Arthur, Norddine & au Pr Colson.

Et bien stir Lili & Enzo, merci pour votre amitié tellement douce, remplie de bons diners, de soirée
jacuzzi (trop bruyante ?), de bouturage de plantes, de sortie épique (ou pas) en Paddle ! Tellement

hate de continuer a partager ses moments avec vous.

Et bien sir les copains de la promo DESAR 2017 : Chloé R (on se retrouve pour la suite), Eve
(merci pour ta gentillesse), Joris (merci pour ton humilité associée a un humour décapant), Lucas
(Ie plus doux & euphorique), Floréne (merci pour tout ton investissement pour nous), Pauline
(tellement douce, méme sur ton mini-vélo), Yannis & Nicolas (pour votre humour sans limite),
Boris (meilleur choix de ta vie de nous rejoindre), Benjamin (The DJ de la promo) & Adrien (le

plus fort au blind test).

Sans oublier les copains, Arnaud L et nos fous-rires (bientdt les vacances a la Réunion, n’oublies

pas) & Lison (aux moments gouters-repas partagés sur nos transats).

25



L. INTRODUCTION ....ooiiiitiiieitieteeete ettt sttt ettt et ettt sh et te s bt e st et et e bt et etesbeemtenbenbesbeentensens 27
N = T Tl € (01311 TSRS 27
B. Postoperative pain management in liver transplantation..............cccevcerererreieieciesenesese e 28
C. Care for a specific population: patients With ODESILY ........c.cceeverierierieriiirieeeeee e 29
D. Main hypothesis and objective 0f the StUAY ......cccvviriiieieieeeee e 31

II. MATERIALS and METHODS.........ooiiiieee ettt sttt st 32
AL POPUIALION. ...ttt ettt ettt et e et e e eaeete e beesbeetbeeteeabeesbeesaeetaesteebeenseesbenreenreenneans 32
B. Pain management during liver tranSplantation............c..ccecveeeierieriereneseseeeeeeee e see e sne e eneeneeneas 33
LT 11T | 24 1513 -« s OSSR 34
D. Data COIECTION. ...ttt ettt ettt st b st sttt b et ettt ebe s bt ebe et naeneenes 35
B, ENAPOINS...coitiiiiieiiitieie ettt ettt ettt ettt e e st e st e e beetbeeteeebeebeesbesseesseesseenseessesssenseenbeessesrsebeenseesnannes 37
F.  StatiStical @NalySiS .....ccveieieiiieeiecie ettt ettt ettt et e te sttt e st e st et et e se st enseeseeneeneentennenean 38

III. RESULTS Lottt ettt ettt et et ettt et e bt e bt et e bt et e et e e bt ebe e bt enbeenbeenneens 40
N o 2V 31 1a o 1L TSP 40
B, Secondary ENAPOINtS..........ccerierieriiieieieieieie ettt ettt ettt et e senteteereeneeneententenean 41

IV, DISCUSSION ...ttt ettt ettt ettt et et e bt e bt e bt e bt e bt e bt e bt e bt eabeebeenseenteenseens 42

V. CONCLUSION ...ttt ettt ettt ettt et et e e bt e bt e bt e bt e bt e bt e bt ebeeabeeabeenseenseenneens 45

VI. REFERENCES. ... .ottt ettt ettt ettt ettt ettt et e b e bt e bt ebeeteeeeens 46

VL TABLES . ...ttt et ettt ettt et e bt e bt et e bt et e et e e bt eabe e bt ebeeneeenneens 50

VIILFIGURES ...ttt ettt ettt ettt et e bt ettt ettt et e e bt e bt e bt ebeeneenneens 54

IXL APPENDIX ...ttt ettt ettt ettt et et b ettt et et e bt e bt e bttt et e et ens 58

26



OB-Pain : Pain management after liver transplantation

in patients with obesity compared to patients without obesity

I INTRODUCTION

A. Background

Orthotopic liver transplantation is the only curative treatment for acute or chronic end-stage liver

failure of various causes [1, 2].

According to the latest figures from the French Biomedicine Agency, more than 1,300 liver
transplants are performed in France within the 21 expert centers listed throughout the country. The
number of liver transplants has been gradually increasing every year since 2012 with an annual

growth of liver transplantation candidate by 8% [3].

The etiology of liver disease also evolved over the past years with an increasing prevalence of
nonalcoholic fatty liver disease [4, 5]. Since 2014 in France, hepatocellular carcinoma became the
main indication for liver transplantation, with a gradual decrease in viral etiologies such as

hepatitis C due to the widespread use of direct antivirals [3].

In parallel to this ethological evolution, the prevalence of obesity in the population on the liver
transplant waiting list is gradually increasing. These demographic data correlate with a constant
increase in the prevalence of this disease, with an estimated 17% prevalence of obesity in France

in 2019 [6].

Beyond the surgical expertise of this procedure, which requires trained teams in expert centers,
the post-operative stay of the transplanted patient is often performed in intensive care units (ICUs)

in order to prevent and treat immediate and differed complications related to the transplantation

[7].
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B. Postoperative pain management in liver transplantation

One of the main pillars of peri-operative management of liver transplantation is pain management.

Post-operative pain in liver transplantation has been investigated in small sample studies,
comparing liver transplantation with two other abdominal surgeries: cholecystectomy [8] and liver
resection [9]. These two clinical studies demonstrated lower morphine consumption for liver
transplant patients in comparison with cholecystectomy and liver resection with comparable levels

of analgesia.

The main analgesic protocols recommended multimodal analgesia, using nefopam and tramadol,
to avoid the opioid-related side effects including excessive sedation and respiratory depression

[10]. However, morphine remains a rescue therapy for uncontrolled pain.

In addition, a large-scale American study found that pre-liver transplantation opioid use has been
associated with a 20%-50% higher risk of death and graft loss when compared with liver

transplantation recipients without a history of opioid use before transplant [11].

All these data confirm the need for an anticipated and specific pain management protocol for liver

transplant patients.

In our unit, all patients receive the same precise analgesia protocol, based on systematic use of

nefopam and tramadol, and rescue morphine use in case of persistent pain [12].

Liver transplant patients, involving a single surgical model and a single analgesia protocol for all
patients, represent a population of choice for comparing postoperative pain in specific groups of

patients.
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C. Care for a specific population: patients with obesity

Patients with obesity admitted in ICU present specific challenges due to the difficulties of caring
for such patients, including positioning, transport, skin care, intravascular access, diagnostic

imaging, and ventilator weaning [13-15].

During liver transplantation, obesity was associated with an higher risk of mortality, as shown in
the results of the meta-analysis of Barone et al. in 2017 [16], and especially in patients with class

IIT obesity, as also called “very severe” (i.e. with a BMI > 40 kg/m?).

These results were confirmed in other clinical studies reporting a higher risk of mortality in

patients with obesity class II and III (i.e. with a BMI > 35 kg/m?) [17, 18].

It is worth noting that the definition of obesity remains large (i.e. BMI > 30 kg/m?) and that
multiple classes can be distinguished within this pathogenic entity [19] with increased risks of

mortality for classes II and III (i.e. BMI > 35 kg/m?).

In addition, obesity can affect pharmacokinetics (relationship between drug dose and
concentrations in the body) as well as pharmacodynamics (the pharmacologic effect resulting from
a drug’s concentration). This is of potential major significance as most drugs including pain
medications elicit a strong concentration-effect relationship and dosing regimens are developed
without consideration of the pathophysiologic effects of critical illness or obesity on

pharmacokinetics.

Thus the therapeutic margins in patients with obesity remain narrow with an unpredictable
metabolism and particularly in the case of liver transplantation with the risk of graft dysfunction

[19].

Despite all these specificities associated with obesity, no data are currently available about post-

operative pain in patients with obesity after liver transplantation.

Some studies were performed in other surgeries. An experimental study compared sensory
thresholds, pain thresholds and pain tolerance that were assessed between patients eligible for

bariatric surgery and control patients without obesity [20]. Results described higher thresholds and
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lower subjective ratings in patients with obesity, especially in areas with excess subcutaneous fat

tissue.

Other studies support these findings with experimental data related to galanin receptors that may
modulate pain thresholds [21], including the role of B-endorphin [20] and the presence of

exosomes from adipose-derived stem [22].

Finally, a recent study on Analgesia Nociception Index (ANI) for the assessment of pain in
critically ill patients [23] highlighted higher ANI values in patients with obesity. ANI is an
electrophysiological monitoring tool based on the spectral analysis of heart rate variability, which
varies from 0 (minimal parasympathetic tone, maximal stress-response and pain) to 100 (maximal
parasympathetic tone, minimal stress-response and pain). These results of higher ANI values in
patients with obesity could be explained by an impaired regulation of the neurovegetative system

[23], and also by higher pain thresholds in patients with obesity, as detailed above [20].
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D. Main hypothesis and objective of the study

Based on literature data in favor of lower pain levels in patients with obesity, we hypothesized that
patients with obesity had a lower rate of rescue morphine analgesic consumption [24] for

comparable levels of analgesia compared to patients without obesity, after liver transplantation.

Thus, we aimed to compare the rate of patients with rescue morphine analgesic consumption
during the seven post-operative days following liver transplantation between patients without

obesity and patients with obesity.
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I1. MATERIALS and METHODS

A. Population

The study took place in the 16-bed medical-surgical ICU of St Eloi Hospital, a 660-bed teaching

and referral facility of the University of Montpellier in France.

Patients eligible for a liver transplantation were subjected to a multidisciplinary validation
involving gastro-enterologists, surgeons and ICU physicians to validate their registration on the
transplantation waiting list. The allocation of grafts was defined at a national level via the
biomedicine agency according to territorial organization, severity of the disease and
immunological compatibility [3]. After a patient had been allocated a graft, the final validation
was the responsibility of the local medical-surgical team. After each liver transplantation, the

patient was systematically transferred to ICU.

We included all consecutive patients > 18 years old with obesity with the following inclusion

criteria: liver transplantation and post-operative stay in ICU.

Obesity was defined by a Body Mass Index (BMI) > 30 kg/m? [25]. The weight was recorded at

ICU admission, after intraoperative drainage of ascites.

Patients without obesity were selected by chronological matching [26]: for each liver transplant
patient with obesity, the patient without obesity previously transplanted was included in the group

without obesity.

The aim of this chronological matching was to be free of any temporality, including day of

transplantation and medical and surgical team.

We obtained the approval from the ethics committee (Comité Local d’Ethique Recherche,

agreement number: 198711) of the Montpellier University Hospital.

The need for informed consent was waived on the basis that the intervention was a quality

improvement institutional project [27].
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B. Pain management during liver transplantation

The post-operative analgesia protocol for liver transplantation in the ICU of Saint Eloi was based
on an early and adapted multimodal analgesia favoring optimal conditions for extubating [12].
Two molecules, nefopam and tramadol, were systematically introduced to all patients at ICU

admission:

- Nefopam: bolus of 20 mg followed by infusion of 120 mg/24h

- Tramadol: bolus of 100 mg followed by infusion between 300 and 600 mg/24h
Therapeutic adjustments or complete cessation of these drugs were left to the discretion of the
clinician based on multi-daily clinical assessments, using pain scales measured by bedside nurses

[12].

It should be noted that morphine was not routinely used in liver transplant patients. Morphine

could be introduced as a second line treatment in case of uncontrolled pain [12].

The pain assessment scales used were the Numeric Rating Scale (NRS) and the Behaviour Pain

Scale (BPS).

NRS is a self-assessment scale for pain in the communicative patient. It is the most suitable self-
report scale for ICU patients with the lowest failure rate and is the one preferred by patients [12,
28]. The patient chooses a number from 0 “no pain” to 10 that best represents his pain: 0 is "no

pain" where 10 is “the worst pain imaginable”.

BPS is used as the gold standard to measure pain in the population of ICU patients unable to
communicate according to guidelines, especially in the sedated and mechanically ventilated

patient [29, 30].

The BPS is composed of 3 criteria: facial expression, upper limbs and compliance with ventilation.

Each parameter is scored from 1 to 4 by trained staff and results in a score between 3 and 12 [31].

The numerical values of NRS and BPS if NRS was not feasible were used to classify the pain
intensity [12]:
- Moderate pain: NRS value between 4 and 6 inclusive and/or BPS value between 4 and 5
inclusive

- Severe pain: NRS value >6 and/or BPS value >5
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C. Study design

We conducted a retrospective cohort study of prospectively collected data in the medical-surgical
ICU of the University of Montpellier Saint Eloi Hospital between January 2010 and December
2020.

The cohort was divided into 2 groups, one group with obesity and one group without obesity. The

group with obesity was then divided into 2 groups.

We defined two groups of patients with obesity, depending on the stage of obesity [25]:
- Obesity class I, known as moderate: including patients with a BMI between 30 kg/m? and
34.9 kg/m?
- Obesity class II and III, known as severe and very severe: including patients with a BMI >
35 kg/m?, gathering patients with severe obesity known as class II (BMI between 35 kg/m?
and 39.9 kg/m?) and patients with very severe obesity known as class I1I (BMI > 40 kg/m?)

The control group was composed of liver transplant patients without obesity and therefore with a

BMI < 30 kg/m? [25].

The study design included two comparisons. First, the group with obesity was compared with the
group without obesity. Then, the group with obesity class II and III was compared with the group

without obesity.
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D. Data collection

The data were prospectively recorded. The intraoperative anesthetic record was documented using
a point-of-care perioperative clinical information system (eXacto, Mexis S.A., Belgium). These
records were merged with a second database derived from the ICU management system (ICCA,

Philips, France) [32].

Data assessment was carried out by members of the anesthetic and ICU team, and data were

collected in a standardized manner.

For each patient the following data were collected:

- Demographic data: age, gender, weight, height, BMI

- History and comorbidities: alcohol consumption, arterial hypertension, diabetes, chronic
renal failure, chronic pain

- Etiology of liver disease (nonalcoholic steatohepatitis, alcoholic liver disease, viral
hepatitis B, viral hepatitis C, autoimmune hepatitis, fulminant hepatitis, liver retransplants,
mixed and other) and staging cirrhosis by scores (Model for End-Stage Liver Disease
MELD and Child-Pugh)

- Surgical procedure: active sepsis, ascites, anesthetic gas, opioid consumption, blood
transfusion and norepinephrine consumption

- Simplified Acute Physiology Score II (SAPS II), complications (infection and revision
surgery), length of ICU stay, mortality in ICU

- Mortality at Day-28

Regarding the stay in ICU, the follow-up was performed daily up to the first 7 days after the liver

transplantation and include:

- Biological data: hemoglobin (g/dL), platelets (/mm?*), prothrombin (%) and factor V (%),
aspartate transaminase AST (UI/L), alanine transaminase ALT (UI/L), bilirubin total and
conjugated (umol/L), serum albumin levels (g/L)

- Assessment of consciousness and pain: Richmond Agitation Sedation Scale (RASS) [33,

34], delirium according to the Confusion Assessment Method for the ICU (CAM-ICU)
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[35], hepatic encephalopathy clinically defined as by alterations of personality,
consciousness, cognition and motor function [36], NRS [12], BPS [12]

Analgesic consumption [37]: molecules and dosing

Immunosuppression: molecules and dosing

Surgical drains and type (tubular, salem, biliary, other)
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E. Endpoints

The primary endpoint was the rate of rescue morphine analgesic consumption during the first 7

days of ICU stay.

The secondary endpoints included:

- At least one episode of severe pain during the first 7 days of ICU stay, assessed daily until
Day-7

- At least one episode of moderate pain during the first 7 days of ICU stay, assessed daily
until Day-7

- At least one episode of severe or moderate pain during nursing-care during the first 7 days
of ICU stay, assessed daily until Day-7

- Overall consumption of nefopam and tramadol during the first 7 days of ICU stay, in mg/kg
of actual and ideal body weight, assessed daily until Day-7

- RASS levels assessed daily until Day-7

- At least one episode of delirium during the first 7 days of ICU stay, assessed daily until
Day-7

- Number of surgical drains assessed daily until Day-7

- Liver biomarkers of graft recovery: prothrombin and factor V, AST, ALT, bilirubin total
and conjugated assessed daily until Day-7

- Serum albumin levels assessed daily until Day-7

- Complications in ICU: revision surgery and sepsis

- Length of ICU stay

- Mortality in ICU and at Day-28
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F. Statistical analysis

An incidence of 15% of the rescue morphine analgesic consumption was estimated in the post-
operative management of liver transplantation in ICU. To show a 10% absolute reduction of the
rate of rescue morphine analgesic consumption between groups (from 15% to 5%), we calculated
that a number of patients per group of 70 would be needed for the trial to have 80% power to detect
this difference with the use of a two-sided alpha level of 0.025 taking into account that two
comparisons would be performed (group without obesity versus group with obesity, group without
obesity versus group with obesity class II and III). Therefore, we chose to include at least 200
patients in the group without obesity and at least 200 patients in the group with obesity (at least
400 patients overall), estimating that it would allow to include at least 70 patients in the group

with obesity class II and III.

Quantitative data were shown as mean and standard deviation or median and 25"-75% percentiles
according to data distribution. Student’t test (quantitative data) and chi-square test (qualitative

data) were used between group.

As a patient could have several liver transplantations during his lifetime, each eligible stay was

assessed independently.

First, the groups were compared regarding the primary endpoint (rate of patients with rescue
morphine analgesic consumption) using a chi square test. Then, in case of significance in
univariate analysis, to take into account baseline characteristics differences between the groups, a
multivariate logistic regression was performed to provide adjusted results of the primary endpoint,
considering a priori that etiology of cirrhosis, age, diabetes, sex and chronic pain would be
confounding factors. These factors were entered into the multivariate model, and a final model

including only significant variables was computed [27].

Second, the groups were compared regarding the secondary endpoints using a chi square test for
qualitative endpoints (at least one episode of severe pain during the first 7 days of ICU stay

assessed daily until Day-7, at least one episode of moderate pain during the first 7 days of ICU
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stay assessed daily until Day-7, at least one episode of severe or moderate pain during nursing-
care during the first 7 days of ICU stay assessed daily until Day-7, at least one episode of delirium
during the first 7 days of ICU stay assessed daily until Day-7, complications in ICU: revision
surgery and sepsis, and mortality in ICU and at Day-28) or a Student t test or Wilcoxon test for
quantitative endpoints according to their distribution (RASS levels assessed daily until day-7, liver
biomarkers of graft recovery: prothrombin and factor V, AST, ALT, bilirubin total and conjugated
assessed daily until Day-7, serum albumin levels assessed daily until Day-7, number of surgical

drains and length of ICU stay).

For patients with multiple stays for multiple liver transplants, the mortality analysis was done only

on the first stay.

A generalized linear mixed-effects model for repeated measures taking into account the day as a
random effect was performed to compare the overall consumption of nefopam and tramadol during

the first 7 days of ICU stay, in mg/kg of actual and ideal body weight, assessed daily until Day-7.

A p-value of < 0.025 was considered statistically significant, after Bonferroni correction for two
comparisons (group without obesity versus group with obesity and group without obesity versus

group with obesity class II and III).

The statistical analysis was performed by the Medical Statistical Department of the Montpellier
University Hospital with the help of statistical software (SAS, version 9.4; SAS Institute; Cary,
NC) [32].
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III. RESULTS

During the study period, 718 patients had liver transplantation. We included all patients with
obesity, which represent 212 patients (i.e. 29% of all the patients), and 212 patients without obesity
by chronological matching. The patients with obesity were divided into two groups according to
BMI: 142 patients with obesity class I and 70 patients with obesity class II and III. The flow chart
of the study is shown in Figure 1. Among all the patients included, 7 patients were transplanted
twice in our center: 3 patients without obesity, 2 patients with obesity class I and 2 patients with

obesity class II and III.

Demographic and clinical characteristics are found in Table 1. Table 1A compared the group
without obesity with the group with obesity. Table 1B compared the group without obesity and
the group with obesity class II and III. Groups showed significant differences in age, comorbidities

as well as in etiologies of cirrhosis.

There was no significant difference in the MELD and Child-Pugh scores on the day of

transplantation, nor in SAPS II at the admission in ICU.

A. Primary endpoint

The rate of patients with rescue morphine analgesic consumption was 21% in the group without
obesity (44 of 212 patients) and 14% in the group with obesity (29 of 212 patients, p=0.054, Figure
2A).

The rate of patients with rescue morphine analgesic consumption was significantly lower in the
group with obesity class II and III (4 of 70 patients, 6%) than in the group without obesity (44 of
212 patients, 21%, p=0.0037, Figure 2B).

After adjustment on diabetes and alcoholism comorbidities, being in the group with obesity class
IT and III was still significantly associated with rescue morphine analgesic consumption (OR=3.43

(95% CI 1.17-10.1), p=0.025), in comparison with being in the group without obesity.
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B. Secondary endpoints

There was no statistically significant difference between the group without obesity and the group
with obesity, nor with the group with obesity class II and III, regarding the following secondary
endpoints, assessed daily during the first 7 days of ICU stay: at least one episode of severe pain,
at least one episode of moderate pain, at least one episode of severe or moderate pain during

nursing-care (Table 2A and Table 2B) and RASS levels (Appendix 1A and 1B).

Analysis of consumption of nefopam (Figure 3A) and tramadol (Figure 4A) by actual body weight
during the first 7 days in ICU showed significant differences between patients without obesity and

patients with obesity, as with patients with obesity class II and III (p < 0.001).

However, when the comparisons of consumption of nefopam (Figure 3B) and tramadol (Figure
4B) were made by ideal body weight, there was no significant differences between patients without

obesity and patients with obesity, nor with patients with obesity class II and III.

There was no statistically significant difference between patients with obesity and without obesity,
nor with patients with obesity class II and III, regarding the number of surgical drains (Appendix
2A and 2B), the liver biomarkers of graft recovery and serum albumin levels (Appendix 3A and
3B), the complications in ICU, the length of ICU stay and the mortality in ICU and at Day-28
(Table 2A and 2B ).
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IV.  DISCUSSION

In this study aiming to compare the rate of patients with rescue morphine analgesic consumption
during the post-operative management of liver transplantation between patients with and without
obesity, we have shown that the rate of patients with rescue morphine analgesic consumption was

lower for patients with obesity class II and III when compared with patients without obesity.

Several mechanisms may explain these results. The first hypothesis is mechanical and has been
suggested in experimental studies. Price et al. [20] compared sensory thresholds, pain thresholds
and pain tolerance between patients with and without obesity. Their results described higher
thresholds and lower subjective ratings in patients with obesity, especially in areas with excess
subcutaneous fat. This could be explained by the stretching of the skin due to excess fat, which

leads to a decrease in the density of the nerve fibers, and therefore the pain thresholds.

These results are supported by a more recent study evaluating the ability to assess pain of patients
with obesity [38]. The assessment was performed comparatively between patients with and
without obesity who received multiple random thermal and electrical stimuli on the skin, the
intensity of which was between the pain threshold and tolerance. This study found that patients
with severe obesity displayed hypoalgesia to noxious electrical stimuli together with difficulty in
grading experimental noxious thermal and electrical stimuli in between pain threshold and

tolerance.

The second hypothesis relates to an endocrine pattern with a favorable inflammatory environment.
Adipose tissue is highly metabolically active, and visceral adipose tissue has a more deleterious
adipocyte secretory profile resulting in insulin resistance and a chronic low-grade inflammatory

and procoagulant state [19].

At the hormonal level, it has been shown that increased galanin levels and obesity are closely
associated [21]. Galanin has an impact on the pain threshold through the activation of central
GalR1 and peripheral GalR2. The increased galanin levels would lead to a modification of pain

sensitivity in patients with obesity.
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Other signaling pathways have also been described including the role of b-endorphin, an opioid
neuropeptide produced by the pituitary gland involved in pain inhibition with increased

concentration in patients with obesity [20, 39].

The last hypothesis still under study is a central dysregulation, including altered regulation of the
neurovegetative system [23], associated with neuropsychological changes in patients with obesity

[38].

These 3 mechanisms: mechanical, endocrine and dysregulation of the neurovegetative system,
may explain an altered perception associated with lower perceived pain intensities in patients with

severe obesity, leading to a decreased rescue morphine analgesic consumption (Figure 2B).

Whereas the rescue morphine analgesic consumption was reduced in patients with obesity class 11
and III, no difference was observed regarding the nefopam and tramadol consumption in relation
to the ideal body weight. Pharmacokinetics of the molecules are altered during critical illness and
further difficult to predict in patients with obesity [19]. This is of potential major significance as
most drugs elicit a strong concentration-effect relationship and dosing regimens are developed
without consideration of the pathophysiologic effects of critical illness or obesity on
pharmacokinetics [40]. In the present study, the data suggest (Figures 3 and 4) that by adapting
analgesic protocols to the ideal body weight, pain levels were comparable between patients

without and with obesity (Table 2).

The results of the present study can have major impacts worldwide as anticipation of pain
management is a priority considering the potentially impact of opioid use on the risk of death and
graft loss [11, 41]. Reducing opioid prescription is particularly relevant in patients with obesity
considering the increased risk of respiratory depression and sleep apnea in this population [42]. In
the present study, the data suggest that opioid-sparing is possible during liver transplantation, with

pain management protocols adapted to the ideal body weight.
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Our study reinforces the experimental data about the potential protective effect of obesity on pain.
The single surgical model and the use of a systematic analgesic protocol reduced many selection

and confusion biases of observational studies [43].

This study has some limitations. The generalizability of the findings is limited because data were
collected from one institution, and a retrospective design with chronological matching was used.
However, the data were standardized and prospectively collected by the trained nurses and medical
team and the chronological matching allowed to reduce the selections biases, ensuring a similar

surgical and anesthetic team.

Several biases may interfere with the evaluation of pain: the use of high-dose corticosteroids,
denervation of the transplanted organ, and liver dysfunction affecting the metabolism of the
molecules used. Future studies are needed in different surgical and medical models to confirm
these results. It would also be interesting in future studies to compare pain sites in order to assess

the impact of obesity on the intensity and location of pain.
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V. CONCLUSION

Patients with obesity class II and III had a lower rate of rescue morphine analgesic consumption
following liver transplantation for comparable levels of analgesia, in comparison with patients
without obesity. The application of a systemic analgesic protocol based on the ideal body weight

appears to be the most suitable for patients with obesity in ICU.
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VII. TABLES

TABLE 1. Patient characteristics and medical characteristics.

Comparison between patients without obesity and patients with obesity (A), and comparison
between patients without obesity and patients with obesity class II and III (B). Continuous data
are expressed in median [25th-75th percentiles]. In case of missing data, the denominators are

mentioned in the tables.

BMI, Body Mass Index; NASH, nonalcoholic steatohepatitis; SAPSII, Simplified Acute
Physiology Score II; MELD, Model for End-Stage Liver Disease.

A. Patients without obesity and patients with obesity

Patients without obesity = Patients with obesity

n=212 n=212
Age (years) 55 [47-62] 60 [54-65] <0.001
Male Sex % (n) 149 (70%) 166 (78%) 0.059
BMI (kg/m?) 25 [22-27] 32 [31-35] <0.001
Medical background and
comorbidities
Alcohol consumption, n (%) 108 (51%) 145 (68%) <0.001
Arterial hypertension, n (%) 52 (25%) 69 (33%) 0.067
Diabetes, n (%) 34 (16%) 68 (32%) <0.001
Chronic renal failure, n (%) 39 (18%) 22 (10%) 0.019
Chronic pain, n (%) 30 (14%) 38 (18%) 0.29
Etiologies of Cirrhosis
NASH, n (%) 9 (4%) 50 (24%) <0.001
Alcoholic liver disease, n (%) 95 (45%) 137 (65%) <0.001
Viral hepatitis B, n (%) 9 (4%) 9 (4%) 1
Viral hepatitis C, n (%) 46 (22%) 43 (20%) 0,72
Autoimmune hepatitis, n (%) 34 (16%) 14 (7%) 0.0022
Fulminant hepatitis, n (%) 9 (4%) 4 (2%) 0.16
Liver retransplants, n (%) 19 (9%) 7 (3%) 0.015
Mixed, n (%) 25 (12%) 50 (24) 0.0015
Other, n (%) 42 (20%) 14 (7%) <0.001
Stage of cirrhosis
Child-Pugh A, n (%) 40/195 (20%) 49/200 (25%)
Child-Pugh B, n (%) 49/195 (25%) 52/200 (26%) 0.55
Child-Pugh C, n (%) 106/195 (55%) 99/200 (49%)
SAPSII 37 [30-48] 38 [31-45] 0.97
MELD#* 20 [12-28] 19 [13-28] 0.86

*: Missing data, analysis performed on 200 patients in the group patients without obesity and 182
patients in the group patients with obesity.
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B. Patients without obesity and patients with obesity class II and I1I

Patients without obesity Patients with obesity

n=212 class II and II1 p
n=70

Age (years) 55 [47-62] 59 [51-64] 0.20
Male Sex % (n) 149 (70%) 54 (77%) 0.27
BMI (kg/m?) 25 [22-27] 37 [35-39] <0.001
Medical background and
comorbidities
Alcohol consumption, n (%) 108 (51%) 48 (69%) 0.010
Arterial Hypertension, n (%) 52 (25%) 25 (36%) 0.069
Diabetes, n (%) 34 (16%) 23 (33%) 0.0023
Chronic renal failure, n (%) 39 (18%) 7 (10%) 0.099
Chronic pain, n (%) 30 (14%) 8 (11%) 0.56
Etiologies of Cirrhosis
NASH, n (%) 9 (4%) 24 (34%) <0.001
Alcoholic liver disease, n (%) 95 (45%) 45 (64%) 0.0047
Viral hepatitis B, n (%) 9 (4%) 1 (1%) 0.46
Viral hepatitis C, n (%) 46 (22%) 14 (20%) 0.76
Autoimmune hepatitis, n (%) 34 (16%) 5 (7%) 0.062
Fulminant hepatitis, n (%) 9 (4%) 0 (0%) 0.080
Liver retransplants, n (%) 19 (9%) 2 (3%) 0.092
Mixed, n (%) 25 (12%) 20 (29%) <0.001
Other, n (%) 42 (20%) 3 (4%) 0.0021
Stage of cirrhosis
Child-Pugh A, n (%) 40/195 (20%) 16/63 (25%)
Child-Pugh B, n (%) 49/195 (25%) 14/63 (22%) 0.70
Child-Pugh C, n (%) 106/195 (55%) 33/63 (53%)
SAPSII 37 [30-48] 39 [31-49] 0.51
MELD#* 20 [12-28] 18 [13-26] 0.46

*: Missing data, analysis performed on 200 patients in the group patients without obesity and 63
patients in the group patients with obesity class II and III.

51



TABLE 2. Secondary endpoints: analgesia, delirium, complications, length of stay and mortality.

Comparison of presence of at least one episode of severe pain during the first 7 days of ICU stay
assessed daily until Day-7, at least one episode of moderate pain during the first 7 days of ICU
stay assessed daily until Day-7, at least one episode of severe or moderate pain during nursing-
care during the first 7 days of ICU stay assessed daily until Day-7, At least one episode of delirium
during the first 7 days of ICU stay assessed daily until Day-7, complications in ICU: revision
surgery and sepsis, length of ICU stay and mortality in ICU and at Day-28 between patients
without obesity and patients with obesity (A), and between patients without obesity and patients
with obesity class II and III (B). For patients with multiple stays for multiple liver transplants, the

mortality analysis was done only on the first stay.

For patients with multiple stays for multiple liver transplants, the mortality analysis was done only
on the first stay, i.e.: 209 patients in the group without obesity, 208 patients in the group with
obesity and 68 patients in the group obesity class II and III (denominators are mentioned in the

tables). Continuous data are expressed in median [25th-75th percentiles].

A. Patients without obesity and patients with obesity

Patients without obesity  Patients with obesity

n=212 n=212
Analgesia and delirium
assessment
At least one episode of severe o o
pain, n (%) 80 (38%) 75 (35%) 0.61
At least one episode of o o
moderate pain, n (%) 127 (60%) 136 (64%) 038
At least one episode of severe
or moderate pain during 104 (49%) 109 (51%) 0.63
nursing care, n (%)
At least one episode of o o
delirium, n (%) 48 (23%) 66 (31%) 0.049
Complications, length of
stay and mortality
Revision surgery, n (%) 65 (31%) 78 (37%) 0.18
Sepsis, n (%) 69 (33%) 90 (42%) 035
Length of ICU stay 11 [8-16] 11 [8-21] 0.63
Mortality in ICU, n/N (%) 11/209 (5%) 10/208 (5%) 0.84
Mortality at day 28, n/N (%) 7/209 (3%) 5/208 (2%) 0.57
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B. Patients without obesity and patients with obesity class II and I1I

Analgesia and delirium
assessment

At least one episode of severe
pain, n (%)

At least one episode of
moderate pain, n (%)

At least one episode of severe
or moderate pain during
nursing care, n (%)

At least one episode of
delirium, n (%)

Complications, length of
stay and mortality
Revision surgery, n (%)
Sepsis, n (%)

Length of ICU stay
Mortality in ICU, n/N (%)
Mortality at day 28, n/N (%)

Patients without obesity

n=212

80 (38%)

127 (60%)

104 (49%)

48 (23%)

65 (31%)
69 (33%)
11[8-16]

11/209 (5%)

7/209 (3%)

Patients with obesity
class II and III

n=70

26 (37%)

47 (67%)

37 (53%)

20 (29%)

23 (33%)
28 (40%)
12 [8-22]
0/68 (0%)
0/68 (0%)

p

0.93

0.28

0.58

0.31

0.73
0.25
0.15
0.060
0.13
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VIII. FIGURES

FIGURE 1. Flowchart of the study
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FIGURE 2. Primary endpoint: rate of rescue morphine analgesic consumption during the first 7

days of ICU stay.

Comparison of rate of rescue morphine analgesic consumption during the first 7 days of
hospitalization in ICU between patients without obesity and patients with obesity (A), and

comparison between patients without obesity and patients with obesity class II and III (B).
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FIGURE 3. Secondary endpoints: overall consumption of nefopam during the first 7 days of ICU
stay.

Comparison of overall consumption of nefopam during the first 7 days of ICU stay, in mg/kg of
actual (a) and ideal (b) body weight, assessed daily until Day-7 between patients without obesity
and patients with obesity (A), and comparison between patients without obesity and patients with

obesity class II and III (B).
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FIGURE 4. Secondary endpoints: overall consumption of tramadol during the first 7 days of ICU

stay.

Comparison of overall consumption of tramadol during the first 7 days of ICU stay, in mg/kg of

actual (a) and ideal (b) body weight, assessed daily until Day-7, with comparison between patients

without obesity and patients with obesity (A), and comparison between patients without obesity

and patients with obesity class II and III (B).
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IX. APPENDIX

APENDIX 1. Secondary endpoints: RASS levels.

Comparison of RASS levels assessed daily until Day-7 between patients without obesity and

patients with obesity (A), and between patients without obesity and patients with obesity class II

and III (B). Continuous data are expressed in median [25th-75th percentiles].

A. Patients without obesity and patients with obesity

RASS minimum
J1
J2
I3
J4
J5
J6
J7

RASS maximum
J1
J2
I3
J4
J5
J6
J7

Patients without obesity

-1[-4;0]
-1[-1;0]
0[-1;0]
0[-1;0]
0[-1;0]
0[-1;0]
0[-1;0]

Patients with obesity

-1[-5; 0]
0[-2;0]
0[-1; 0]
0[-1; 0]
0[-1; 0]
0[-1; 0]
0[-1; 0]

0[0; 0]
0[0; 0]
0[0; 0]
0[0; 0]
0[0; 0]
0[0; 0]
0[0; 0]

p

0.86
0.95
0.62
0.74
0.073
0.007
0.59

0.031
0.70
0.42
0.35
0.50
0.19
0.60
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B. Patients without obesity and with obesity class II and III

RASS minimum
J1
J2
I3
J4
J5
J6
J7

RASS maximum
J1
J2
I3
J4
J5
J6
J7

Patients without obesity

-1[-4:0]
-1[-1:0]
0[-1;0]
0[-1;0]
0[-1;0]
0[-1;0]
0[-1;0]

Patients with obesity
class II and III

-1[-5;0]
1[-3;0]

0.90
0.49
0.34
0.89
0.18
0.048
0.42

0.007
0.31
0.13
0.28
0.10
0.014
0.18
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APPENDIX 2. Secondary endpoints: number of surgical drains and type (tubular, salem, biliary,
other).

Comparison of number of surgical drains assessed daily until Day-7 between patients without
obesity and patients with obesity (A), and between patients without obesity and patients with

obesity class II and III (B). Continuous data are expressed in median [25th-75th percentiles].

A. Patients without obesity and with obesity

Patients without obesity Patients with obesity p
Tubular drains
J1 2 [1-2] 1[1-2] 0.19
2 2 [1-2] 1[1-2] 0.16
J3 2 [1-2] 1[1-2] 0.17
J4 2 [1-2] 1[1-2] 0.26
J5 2 [1-2] 1[1-2] 0.009
J6 2 [1-2] 1[1-2] 0.039
J7 2 [1-2] 1[1-2] 0.47
Salem probe
J1 1 [1-1] 1[1-1] 0.51
2 1 [1-1] 1[1-1] 0.23
J3 1 [1-1] 1[1-1] 0.24
J4 1 [1-1] 1[1-1] 0.55
J5 1 [1-1] 1[1-1] 0.31
J6 1 [1-1] 1[1-1] 0.88
J7 1[1-1] 1[1-1] 0.94
Biliary drains
J1 1 [1-1] 1[1-1] 0.51
2 1 [1-1] 1[1-1] 0.23
J3 1 [1-1] 1[1-1] 0.24
J4 1 [1-1] 1[1-1] 0.55
J5 1 [1-1] 1[1-1] 0.31
J6 1 [1-1] 1[1-1] 0.88
J7 1[1-1] 1[1-1] 0.94
Other types of drains
J1 1[1-2] 1[1-2] 0.74
2 1[1-2] 1[1-3] 0.74
J3 1[1-2] 1[1-3] 0.54
J4 1[1-2] 2 [1-3] 0.23
J5 1[1-2] 2 [1-2] 0.50
J6 1[1-2] 1[1-2] 0.72
J7 1[1-2] 1[1-3] 0.40
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Total number of drains

J1 4 [3-5] 4[3-5] <0.001
12 4 [3-5] 3 [3-4] 0.006
J3 4 [3-4] 3 [2-4] 0.040
J4 3 [2-4] 3 [2-4] 0.20
J5 3 [2-4] 3 [2-4] 0.019
J6 3 [2-4] 3 [2-4] 0.11
7 3 [2-4] 3 [2-4] 033

B. Patients without obesity and with obesity class II and III

Patients with obesity

Patients without obesity class II and TII p
Tubular drains
J1 2 [1-2] 1[1-2] 0.088
J2 2 [1-2] 1[1-2] 0.13
I3 2 [1-2] 1[1-2] 0.12
J4 2 [1-2] 1[1-2] 0.22
J5 2 [1-2] 1[1-2] 0.017
J6 2 [1-2] 1[1-2] 0.078
J7 2 [1-2] 1[1-2] 0.38
Salem probe
J1 1[1-1] 1[1-1] 0.89
2 1[1-1] 1[1-1] 0.27
I3 1[1-1] 1[1-1] 0.36
J4 1[1-1] 1[1-1] 0.35
J5 1[1-1] 1[1-1] 0.20
J6 1[1-1] 1[1-1] 0.80
J7 1[1-1] 1[1-1] 0.80
Biliary drains
J1 1[1-1] 1[1-1] 0.89
2 1[1-1] 1[1-1] 0.27
I3 1[1-1] 1[1-1] 0.36
J4 1[1-1] 1[1-1] 0.35
J5 1[1-1] 1[1-1] 0.20
J6 1[1-1] 1[1-1] 0.80
J7 1[1-1] 1[1-1] 0.80
Other types of drains
J1 1[1-2] 1[1-3] 0.88
2 1[1-2] 1[1-3] 0.81
I3 1[1-2] 2 [1-3] 0.40
J4 1[1-2] 2 [1-3] 0.18
J5 1[1-2] 1[1-2] 0.92
J6 1[1-2] 1[1-2] 0.99
J7 1[1-2] 1[1-3] 0.72



Total number of drains

I 4[3-5] 4 [3-4] <0.001
12 4[3-5] 4[2-4] 0.038
13 4[3-4] 3 [2-4] 0.058
J4 3 [2-4] 3 [2-4] 031
15 3 [2-4] 3 [2-4] 0.011
16 3 [2-4] 3 [2-4] 0.11
17 3 [2-4] 3 [2-4] 022



APPENDIX 3. Secondary endpoints: liver biomarkers of graft recovery and serum albumin levels.

Comparison of liver biomarkers of graft recovery: prothrombin (%), factor V (%), bilirubin total

and conjugated (umol/L), aspartate transaminase (UI/L), alanine transaminase (UI/L) and serum

albumin levels (g/L) assessed daily until Day-7 between patients without obesity and patients with

obesity (A), and between patients without obesity and patients with obesity class II and III (B).

Continuous data are expressed in median [25th-75th percentiles].

A. Patients without obesity and with obesity

Prothrombin
Admission in ICU
J1
J2
I3
J4
J5
J6
J7

Factor V
Admission in ICU
J1
J2
I3
J4
J5
J6
J7

Total bilirubin
Admission in ICU
J1
J2
I3
J4
J5
J6
J7

Conjugated bilirubin
Admission in ICU
J1

Patients without obesity

50 [41-61]
56 [45-66]
70 [56-81]
77 [65-90]
80 [68-92]
82 [69-94]
81[72-91]
83 [70-94]

37 [28-47]
56 [39-72]
75 [52-102]
91 [66-116]
98 [77-126]
112 [89-139]
120 [93-145]
121 [97-147]

106 [63-186]
102 [55-168]
77 [34-133]
77 [36-130]
74 [35-132]
76 [33-143]
73 [34-135]
67 [33-142]

69 [38-124]
73 [35-113]

Patients with obesity

47 [38-55]
53 [43-64]
69 [55-80]
76 [65-90]
81 [69-91]
82 [70-91]
83 [72-91]
83 [72-94]

33 [25-43]
55 [39-74]
81 [61-101]
95 [76-115]
109 [87-128]
107 [88-136]
122 [95-148]
120 [98-150]

105 [66-177]
99 [59-181]
71 [40-141]
67 [36-131]
67 [37-133]
78 [35-140]
79 [37-160]
71 [35-163]

68 [39-119]
65 [38-132]

p

0.016
0.088
0.34
0.78
0.97
0.98
0.94
0.58

0.019
0.74
0.35
0.25

0.055
0.75
0.47
0.44

0.94
0.83
0.67
0.83
0.93
0.84
0.37
0.55

0.86
0.86
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J2
J3
J4
J5
J6
J7

Aspartate transaminase
Admission in ICU
1
2
J3
J4
J5
J6
J7

Alanine transaminase
Admission in ICU

J1

J2

I3

J4

J5

J6

J7

Serum albumin level
Admission in ICU
J1
J2
I3
J4
J5
J6
J7

57 [23-96]
55 [24-103]
58 [23-105]
56 [22-110]
56 [21-108]
56 [21-112]

661 [373-1278]
465 [296-1059]
267 [149-573]
163 [99-278]
88 [56-167]
62 [38-104]
53 [33-79]
45 [30-81]

448 [232-817]
415 [245-791]
349 [189-669]
296 [156-526]
223 [123-394]
165 [98-297]
139 [84-256]
124 [72-220]

29 [26-31]
31 [29-35]
33 [31-36]
34 [31-38]
34 [30-37]
33 [30-35]
32 [29-35]
31 [29-34]

53 [26-105]
50 [25-100]
53 [24-105]
60 [25-117]
63 [24-131]
54 [23-132]

681 [372-1262]
523 [283-1022]
291 [161-531]
170 [101-293]
101 [70-163]
71 [49-117]
59 [39-93]
51 [35-76]

449 [236-845]
452 [228-816]
361 [180-684]
288 [150-521]
240 [132-413]
203 [115-319]
170 [91-279]
143 [87-221]

29 [26-32]
31 [29-34]
33 [30-36]
34 [31-37]
33 [31-36]
32 [30-35]
31 [28-34]
31 [28-33]

0.81
0.91
0.97
0.72
0.28
0.58

0.99
0.53
0.46
0.39
0.060
0.020
0.045
0.26

0.91
0.90
0.86
0.98
0.41
0.082
0.11
0.26

0.81
0.22
0.15
0.74
0.94
0.24
0.046
0.20
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B. Patients without obesity and with obesity class II and III

Patients without obesity Patients with obesity

class II and III
Prothrombin
Admission in ICU 50 [41-61] 48 [39-55] 0.069
J1 56 [45-66] 50 [43-59] 0.028
2 70 [56-81] 67 [53-80] 0.33
I3 77 [65-90] 76 [63-91] 0.73
J4 80 [68-92] 79 [66-91] 0.52
J5 82 [69-94] 82 [69-92] 0.75
J6 81 [72-91] 81 [72-91] 0.91
J7 83 [70-94] 84 [71-97] 0.48
Factor V
Admission in ICU 37 [28-47] 34 [25-43] 0.13
1 56 [39-72] 52 [38-68] 0.48
2 75 [52-102] 79 [51-98] 0.84
I3 91 [66-116] 91 [67-117] 0.83
J4 98 [77-126] 112 [79-135] 0.30
J5 112 [89-139] 104 [86-141] 0.79
J6 120 [93-145] 122 [95-148] 0.66
J7 121 [97-147] 121 [100-150] 0.37
Total bilirubin
Admission in ICU 106 [63-186] 107 [71-162] 0.86
J1 102 [55-168] 116 [53-203] 0.69
2 77 [34-133] 86 [42-149] 0.25
I3 77 [36-130] 77 [38-145] 0.51
J4 74 [35-132] 83 [40-152] 0.31
J5 76 [33-143] 87 [43-157] 0.26
J6 73 [34-135] 92 [42-161] 0.18
J7 67 [33-142] 89 [45-156] 0.22
Conjugated bilirubin
Admission in ICU 69 [38-124] 69 [41-101] 0.98
J1 73 [35-113] 70 [36-142] 0.59
2 57 [23-96] 60 [29-107] 0.36
I3 55 [24-103] 64 [29-105] 0.45
J4 58 [23-105] 64 [28-119] 0.30
J5 56 [22-110] 66 [27-126] 0.24
J6 56 [21-108] 74 [31-130] 0.12
J7 56 [21-112] 69 [32-117] 0.26
Aspartate transaminase
Admission in ICU 661 [373-1278] 751 [332-1296] 0.85
J1 465 [296-1059] 566 [288-1253] 0.40
2 267 [149-573] 327 [172-597] 0.36
I3 163 [99-278] 168 [101-354] 0.45



J4
J5
J6
J7

Alanine transaminase
Admission in ICU

J1

J2

I3

J4

J5

J6

J7

Serum albumin level
Admission in ICU
J1
J2
I3
J4
J5
J6
J7

88 [56-167]
62 [38-104]
53 [33-79]
45 [30-81]

448 [232-817]
415 [245-791]
349 [189-669]
296 [156-526]
223 [123-394]
165 [98-297]
139 [84-256]
124 [72-220]

29 [26-31]
31 [29-35]
33 [31-36]
34 [31-38]
34 [30-37]
33 [30-35]
32 [29-35]
31 [29-34]

99 [68-166]
72 [51-106]
58 [37-88]
51 [36-80]

479 [209-845]
567 [240-835]
387 [186-684]
302 [145-555]
227 [124-393]
189 [118-324]
168 [91-291]
148 [87-221]

29 [26-31]
30 [28-33]
32 [31-35]
34 [31-37]
33 [31-36]
32 [30-35]
31 [29-34]
30 [28-33]

0.27
0.077
0.19
0.28

0.84
0.40
0.72
0.89
0.81
0.30
0.27
0.36

0.53
0.13
0.17
0.65
0.91
0.66
0.27
0.044
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SERMENT

» En présence des Maitres de cette école, de mes chers condisciples et
devant [effigie d’Hippocrate, je promets et je jure, au nom de ['Etre

supréme, d étre fidele aux lois de [honneur et de la probité dans [exercice
de la médecine.

> Je donnerai mes soins gratuits a ['indigent et n’exigerai jamais un salaire
au-dessus de mon travail.

» Admis (e) dans intérieur des maisons, mes yeux ne verront pas ce qui s’y
passe, ma langue taira les secrets qui me seront confiés, et mon état ne
servira pas a corrompre les meeurs, ni d favoriser le crime.

> Respectueux, (se) et reconnaissant (e) envers mes Maitres, je rendrai d
leurs enfants ['instruction que j ai recue de leurs peres.

» Que les hommes m’accordent leur estime si je suis fidele a mes promesses.
Que je sois couvert (e) d opprobre et méprisé (e) de mes confréres si j'y
mangque.
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OB-Pain : Douleur au décours d’une transplantation hépatique

chez les patients atteints d'obésité par rapport aux patients non atteints d’obésité

Objectif . Comparer le recours a la morphine dans les suites post-opératoires d’une transplantation

hépatique chez les patients atteints ou non d’obésité.

Méthode : Nous avons réalisé une analyse rétrospective de données prospectivement incluses via un
logiciel informatique de janvier 2010 a décembre 2020 incluant I’ensemble des patients ayant eu une
transplantation hépatique et atteints d’obésité. Un groupe contrdle, composé de patients non atteints
d’obésité (Indice de Masse Corporelle IMC < 30 kg/m?), a été défini selon un appariement chronologique
en 1:1. L’étude comportait deux niveaux de comparaisons : le premier comparait les patients non atteints
d’obésité avec les patients atteints d’obésité, la seconde comparait les patients non atteints d’obésité avec
les patients atteints d’obésité classes II et III. Le critére de jugement principal était le taux de patients ayant
recours aux morphiniques au cours des 7 premiers jours en réanimation. Les critéres de jugement
secondaires étaient la survenue au cours des 7 premiers jours en réanimation d’au moins un épisode
douloureux sévére, modéré ou au cours d’un soin, d’un épisode confusionnel, ainsi que la consommation
quotidienne en néfopam et tramadol, I’évaluation quotidienne de la vigilance par le RASS (Richmond
Agitation Sedation Scale), le nombre de drains chirurgicaux, les marqueurs biologiques de récupération
hépatique, puis les complication survenues (sepsis et reprise chirurgicale), la durée de séjour en réanimation

et la mortalité en réanimation et a J28.

Résultats : Deux-cent douze patients non atteints d’obésité (dont 70 patients avec obésité sévere) ont été
appariés avec 212 patients atteints d’obésité. Parmi les patients non atteints d’obésité, 44 (21%) ont eu
recours aux morphiniques. En comparaison, chez les patients atteints d’obésité, 29 (14%) ont eu recours
aux morphiniques (p = 0,054) ; et chez les patients atteints d’obésité classes Il et 111, 4 (6%) ont eu recours
aux morphiniques (p = 0,0037). Aucune différence significative n'a ét¢ observée concernant les critéres de

jugement secondaires.

Conclusion : Les patients atteints d’obésité sévére ont moins recours aux morphiniques apres une
transplantation hépatique que les patients non atteints d’obésité, pour des niveaux de douleur comparables
sous protocole d’analgésie comparable (néfopam et tramadol en posologie adaptée au poids idéal

théorique).

Mots clés: DOULEUR, ANALGESIE, OBESITE, TRANSPLANTATION HEPATIQUE,
REANIMATION



