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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

FOLETTI Jean- Marc

FRANKEL Diane

FROMONOT Julien

GASTALDI Marguerite
GELSI/BOYER Véronique
GIUSIANO Bernard

GIUSTIANO 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

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
(mono-appartenants)
DESNUES Benoit
MARANINCHI Marie
MERHEJ/CHAUVEAU Vicky

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

RUEL Jérome
THOLLON Lionel
THIRION Sylvie

BOYER Sylvie MINVIELLE/DEVICTOR Bénédicte VERNA Emeline
COLSON Sébastien POGGI Marjorie
DEGIOANNI/SALLE Anna POUGET Benoit

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
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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
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PROFESSEURS DES UNIVERSITES et MAITRES DE CONFERENCES DES UNIVERSITES - PRATICIENS HOSPITALIERS
PROFESSEURS ASSOCIES, MAITRES DE CONFERENCES DES UNIVERSITES mono-appartenants

| ANATOMIE 4201 | ANTHROPOLOGIE 20 |
CHAMPSAUR Pierre (PU-PH) ADALIAN Pascal (PR)

LE CORROLLER Thomas (PU-PH)

PIRRO Nicolas (PU-PH) DEGIOANNI/SALLE Anna (MCF)

POUGET Benoit (MCF)
VERNA Emeline (MCF)
GUENOUN-MEYSSIGNAC Daphné (MCU-PH)
LAGIER Aude (MCU-PH) disponibilité | BACTERIOLOGIE-VIROLOGIE ; HYGIENE HOSPITALIERE 4501 |

THOLLON Lionel (MCF) (60eme section) CHARREL Rémi (PU PH)
DRANCOURT Michel (PU-PH)
FENOLLAR Florence (PU-PH)
FOURNIER Pierre-Edouard (PU-PH)

| ANATOMIE ET CYTOLOGIE PATHOLOGIQUES 4203 | NICOLAS DE LAMBALLERIE Xavier (PU-PH)

LA SCOLA Bernard (PU-PH)
CHARAFE/JAUFFRET Emmanuelle (PU-PH) RAOULT Didier (PU-PH) Surnombre
DANIEL Laurent (PU-PH)
FIGARELLA/BRANGER Dominique (PU-PH) AHERFI Sarah (MCU-PH)
GARCIA Stéphane (PU-PH) ANGELAKIS Emmanouil (MCU-PH) disponibilité
XERRI Luc (PU-PH) DUBOURG Grégory (MCU-PH)

GOURIET Frédérique (MCU-PH)
NOUGAIREDE Antoine (MCU-PH)

DALES Jean-Philippe (MCU-PH) NINOVE Laetitia (MCU-PH)

GIUSIANO COURCAMBECK Sophie (MCU PH)

LABIT/BOUVIER Corinne (MCU-PH) CHABRIERE Eric (PR) (64éme section)
MACAGNO Nicolas (MCU-PH)

MAUES DE PAULA André (MCU-PH) LEVASSEUR Anthony (PR) (64&me section)
SECQ Véronique (MCU-PH) disponibilité DESNUES Benoit (MCF) ( 65eme section )

MERHEJ/CHAUVEAU Vicky (MCF) (87éme section)

BIOCHIMIE ET BIOLOGIE MOLECULAIRE 4401 |
ANESTHESIOLOGIE ET REANIMATION CHIRURGICALE ;
MEDECINE URGENCE 4801 BARLIER/SETTI Anne (PU-PH)
GABERT Jean (PU-PH)
ALBANESE Jacques (PU-PH) GUIEU Régis (PU-PH)
BRUDER Nicolas (PU-PH) OUAFIK L'Houcine (PU-PH)
LEONE Marc (PU-PH)
MICHEL Fabrice (PU-PH) BUFFAT Christophe (MCU-PH)
VELLY Lionel (PU-PH) FROMONOT Julien (MCU-PH)
MOTTOLA GHIGO Giovanna (MCU-PH)
BOUSSEN Salah Michel (MCU-PH) ROMANET Pauline (MCU-PH)
GUIDON Catherine (MCU-PH) SAVEANU Alexandru (MCU-PH)
| ANGLAIS 11 | BIOLOGIE CELLULAIRE 4403 |
BRANDENBURGER Chantal (PRCE) retraite mars 2021 ROLL Patrice (PU-PH)

FRAISSE-MANGIALOMINI Jeanne (PRCE)
FRANKEL Diane (MCU-PH)
GASTALDI Marguerite (MCU-PH)
KASPI-PEZZOLI Elise (MCU-PH)
BIOLOGIE ET MEDECINE DU DEVELOPPEMENT LEVY-MOZZICONNACCI Annie (MCU-PH)
ET DE LA REPRODUCTION ; GYNECOLOGIE MEDICALE 5405

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) BONELLO Laurent (PU PH)
TAIEB David (PU-PH) BONNET Jean-Louis (PU-PH)
CUISSET Thomas (PU-PH)
DEHARO Jean-Claude (PU-PH)
BELIN Pascal (PR) (69eme section) FRANCESCHI Frédéric (PU-PH)
RANJEVA Jean-Philippe (PR) (69eme section) HABIB Gilbert (PU-PH)
PAGANELLI Franck (PU-PH)
CAMMILLERI Serge (MCU-PH) THUNY Franck (PU-PH)
VION-DURY Jean (MCU-PH)
BARBACARU/PERLES Téodora Adriana (MCF) (69eme section) | CHIRURGIE VISCERALE ET DIGESTIVE 5202 |
BERDAH Stéphane (PU-PH)
BIOSTATISTIQUES, INFORMATIQUE MEDICALE HARDWIGSEN Jean (PU-PH)
ET TECHNOLOGIES DE COMMUNICATION 4604 MOUTARDIER Vincent (PU-PH)
SEBAG Frédéric (PU-PH)
GAUDART Jean (PU-PH) SIELEZNEFF Igor (PU-PH)
GIORGI Roch (PU-PH) TURRINI Olivier (PU-PH)
MANCINI Julien (PU-PH)
CHAUDET Hervé (MCU-PH) BEGE Thierry (MCU-PH)
DUFOUR Jean-Charles (MCU-PH) BEYER-BERJOT Laura (MCU-PH)
GIUSIANO Bernard (MCU-PH) BIRNBAUM David (MCU-PH)
DUCONSEIL Pauline (MCU-PH)
ABU ZAINEH Mohammad (MCF) (5eme section) GUERIN Carole (MCU PH)
BOYER Sylvie (MCF) (5eéme section) MEGE Diane (MCU-PH)
I CHIRURGIE ORTHOPEDIQUE ET TRAUMATOLOGIQUE 5002 I
ARGENSON Jean-Noél (PU-PH)
BLONDEL Benjamin (PU-PH) | CHIRURGIE INFANTILE 5402 |
FLECHER Xavier (PU PH)
OLLIVIER Matthieu (PU-PH) GUYS Jean-Michel (PU-PH) Surnombre
PARRATTE Sébastien (PU-PH) Disponibilité JOUVE Jean-Luc (PU-PH)
ROCHWERGER Richard (PU-PH) LAUNAY Franck (PU-PH)
TROPIANO Patrick (PU-PH) MERROT Thierry (PU-PH)
VIEHWEGER Heide Elke (PU-PH) détachement
DARIEL Anne (MCU-PH)
| CANCEROLOGIF : RADIOTHERAPIE 4702 | FAURE Alice (MCU PH)
PESENTI Sébastien (MCU-PH)
BERTUCCI Francois (PU-PH)
CHINOT Olivier (PU-PH)
COWEN Didier (PU-PH) I CHIRURGIE MAXILLO-FACIALE ET STOMATOLOGIE 5503 |

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)

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

FOLETTI Jean-Marc (MCU-PH)



I CHIRURGIE THORACIQUE ET CARDIOVASCULAIRE 5103 CHIRURGIE PLASTIQUE,
RECONSTRUCTRICE ET ESTHETIQUE ; BRULOLOGIE 5004

COLLART Frédéric (PU-PH)

D'JOURNO Xavier (PU-PH) CASANOVA Dominique (PU-PH)
DODDOLI Christophe (PU-PH) LEGRE Régis (PU-PH)

FOUILLOUX Virginie (PU-PH)

GARIBOLDI Vlad (PU-PH) BERTRAND Baptiste (MCU-PH)
MACE Loic (PU-PH) HAUTIER/KRAHN Aurélie (MCU-PH)

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

I CHIRURGIE VASCULAIRE ; MEDECINE VASCULAIRE 5104 I

ALIMI Yves (PU-PH)

AMABILE Philippe (PU-PH) EASTROENTEROLOGIE ; HEPATOLOGIE ; ADDICTOLOGIE 5203'
BARTOLI Michel (PU-PH)

BOUFI Mourad (PU-PH) BARTHET Marc (PU-PH)

MAGNAN Pierre-Edouard (PU-PH) DAHAN-ALCARAZ Laetitia (PU-PH)

PIQUET Philippe (PU-PH) GEROLAMI-SANTANDREA René (PU-PH)

SARLON-BARTOLI Gabrielle (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 I
BERBIS Philippe (PU-PH) BEROUD Christophe (PU-PH)
DELAPORTE Emmanuel (PU-PH) KRAHN Martin (PU-PH)
GAUDY/MARQUESTE Caroline (PU-PH) LEVY Nicolas (PU-PH)
GROB Jean-Jacques (PU-PH) NGYUEN Karine (PU-PH)
RICHARD/LALLEMAND Marie-Aleth (PU-PH)
1 DUSI ]
TOGA Caroline (MCU-PH)
COLSON Sébastien (MCF) ZATTARA/CANNONI Hélene (MCU-PH)

BOURRIQUEN Maryline (MAST)
EVANS-VIALLAT Catherine (MAST)

LUCAS Guillaume (MAST) EYNECOLOGIE-OBSTETRIQUE ; GYNECOLOGIE MEDICALE 5403
MAYEN-RODRIGUES Sandrine (MAST)

MELLINAS Marie (MAST) AGOSTINI Aubert (PU-PH)

ROMAN Christophe (MAST) BOUBLI Léon (PU-PH) Surnombre

TRINQUET Laure (MAST) BRETELLE Florence (PU-PH)

CARCOPINO-TUSOLI Xavier (PU-PH)
COURBIERE Blandine (PU-PH)
ENDOCRINOLOGIE ,DIABETE ET MALADIES METABOLIQUES ; CRAVELLO Ludovic (PU-PH)
GYNECOLOGIE MEDICALE 5404 D'ERCOLE Claude (PU-PH)

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



[EPIDEMIOLOGIE, ECONOMIE DE LA SANTE ET PREVENTION 4601 |

HEMATOLOGIE ; TRANSFUSION 4701

AUQUIER Pascal (PU-PH)
BERBIS Julie (PU-PH)
BOYER Laurent (PU-PH)
GENTILE Stéphanie (PU-PH)

LAGOUANELLE/SIMEONI Marie-Claude (MCU-PH)
RESSEGUIER Noémie (MCU-PH)

MINVIELLE/DEVICTOR Bénédicte (MCF)(06eme section)

BLAISE Didier (PU-PH)

COSTELLO Régis (PU-PH)

CHIARONI Jacques (PU-PH)
GILBERT/ALESSI Marie-Christine (PU-PH)
MORANGE Pierre-Emmanuel (PU-PH)
VEY Norbert (PU-PH)

DEVILLIER Raynier (MCU PH)

GELSI/BOYER Véronique (MCU-PH)
LAFAGE/POCHITALOFF-HUVALE Marina (MCU-PH)
LOOSVELD Marie (MCU-PH)

SUCHON Pierre (MCU-PH)

POGGI Marjorie (MCF) (64eme section)

| IMMUNOLOGIE 4703

KAPLANSKI Gilles (PU-PH)
MEGE Jean-Louis (PU-PH)
OLIVE Daniel (PU-PH)
VIVIER Eric (PU-PH)

FERON Francois (PR) (69&me section)

BOUCRAUT Joseph (MCU-PH)
CHRETIEN Anne-Sophie (MCU PH)
DEGEORGES/VITTE Joélle (MCU-PH)
DESPLAT/JEGO Sophie (MCU-PH)
ROBERT Philippe (MCU-PH)

VELY Frédéric (MCU-PH)

MEDECINE LEGALE ET DROIT DE LA SANTE 4603

BARTOLI Christophe (PU-PH)

LEONETTI Georges (PU-PH)
PELISSIER-ALICOT Anne-Laure (PU-PH)
PIERCECCHI-MARTI Marie-Dominique (PU-PH)

TUCHTAN-TORRENTS Lucile (MCU-PH)

BERLAND Caroline (MCF) (1ére section)

| MEDECINE PHYSIQUE ET DE READAPTATION 4905

I MALADIES INFECTIEUSES ; MALADIES TROPICALES 4503

IBENSOUSSAN Laurent (PU-PH)

BROUQUI Philippe (PU-PH)
LAGIER Jean-Christophe (PU-PH)
MILLION Matthieu (PU-PH)
PAROLA Philippe (PU-PH)

STEIN Andréas (PU-PH)

ELDIN Carole (MCU-PH)

VITON Jean-Michel (PU-PH)

| MEDECINE ET SANTE AU TRAVAIL 4602

LEHUCHER/MICHEL Marie-Pascale (PU-PH)

| MEDECINE D'URGENCE 4805

ISARI/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) (66€me section)

NEUROLOGIE 4901

| ONCOLOGIE 65 (BIOLOGIE CELLULAIRE)
ATTARIAN Sharham (PU PH)
CHABANNON Christian (PR) (66&me 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 IFELICIAN Olivier (PU-PH)
DAVID Thierry (PU-PH) PELLETIER Jean (PU-PH)

DENIS Daniele (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) (7éme Section)



| PARASITOLOGIE ET MYCOLOGIE 4502

| PHILOSOPHIE 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 Agnes (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 Jérome (MCF) (69eéme 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)

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

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

IPSYCHOLOGIE - PSYCHOLOGIE CLINIQUE, PCYCHOLOGIE SOCIALE la

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)

ITHERAPEUTIQUE; MEDECINE D'URGENCE; ADDICTOLOGIE 4804 I

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

| REANIMATION MEDICALE ; MEDECINE URGENCE 4802

GAINNIER Marc (PU-PH)
GERBEAUX Patrick (PU-PH)
PAPAZIAN Laurent (PU-PH)
ROCH Antoine (PU-PH)

HRAIECH Sami (MCU-PH)

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

DAUMAS Aurélie (MCU-PH)

UROLOGIE 5204

BASTIDE Cyrille (PU-PH)
KARSENTY Gilles (PU-PH)
LECHEVALLIER Eric (PU-PH)
ROSSI Dominique (PU-PH)

PNEUMOLOGIE; ADDICTOLOGIE 5101
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ABSTRACT

Introduction: Non-life-threatening blunt chest trauma (BCT) admitted in emergency
department (ED) are at risk of acute respiratory failure (ARF) and respiratory
complications during their intensive care unit (ICU) follow-up. They may require a
special focus to adopt specific prophylactic strategies and proper orientation. The aim

of this study was to identify different risk factors for ARF in mild BCT.

Methods: This retrospective, monocentric study from January 2015 to December 2020
included all patients with mild BCT admitted to the ED and managed in ICU for at least
48 hours with spontaneous breathing at admission. Occurrence of ARF was defined
by PaO./FiO> ratio (PaFl) under 200 and need of ventilator support in the first 72 hours
after admission. Using univariate and multivariate analysis, the risk factors of ARF
incidence after BCT were investigated. We also studied the global ability of the TTS
score to predict ARF occurrence by a ROC curve. Finally, we assessed the most

significant and sensitive TTS score threshold.

Results: A total of 190 BCT patients was included and 23.7% of them developed an
ARF. ATTS score greater than 8 was independently associated with early ARF.ATTS
score threshold of 6 significantly predicted the ARF incidence with a sensitivity (91%)
and negative predictor value (94%) in mild BCT. The others risk factors independently
associated with ARF were chronic respiratory disease, high score SOFA and loco

regional analgesia.

Conclusion: A significant amount of risk factors of ARF following mild BCT were
highlighted in our study and must be considered for the proper management of those
patient. It is the first study to enhance that a low TTS score threshold could help the
mass screening and proper orientation of mild BCT. This study provides the basis for
the development of a new risk stratification tool (TTS score) for mild BCT patients who

may develop respiratory complications.



INTRODUCTION

Chest trauma is the most common injury in severe trauma occurring in more than 50%
of cases (1). Isolated chest trauma is rare since more than 80% are associated with
other potentially life-threatening injuries (2).

A high morbi-mortality rate is reported for chest trauma and a 25% mortality rate is
applicable to severe chest trauma (3). After abdominal and brain trauma injuries, it is
the third cause of death in traumatology (4,5).

Chest trauma is characterized by life-threatening conditions initially caused by direct
injury to the lung and related respiratory failure, secondarily by the consequences of
hypoxemia and inflammatory reaction on other organ functions.

Blunt chest trauma (BCT) may be considered as a major issue in traumatology
because of its multiple respiratory complications. Acute Respiratory Failure (ARF)
accounts for most of chest trauma complications. During the past decade, mechanical
invasive ventilation (MIV) was the first-line treatment for such patients. Now, non-
invasive ventilation (NIV) and multimodal analgesia reduce MIV rate in these situations
(1) according the national guidelines (6). Various factors lead to ARF: atelectasis, early
bacterial pneumonia, alveolar hypoventilation and pulmonary inflammation caused by
trauma.

The complexity of chest trauma management can be explained by the diversity of
thoracic injuries, which are mainly bone injuries (ribs, sternal fractures, flail chest),
pulmonary contusions, pneumothoraxes and pleural effusions (or aortic dissection,
cardiac contusion, diaphragm lesion) with other associated injuries.

Clinical presentation of thoracic trauma is heterogenous, ranging from mild to severe
forms. Recently, risk factors of mortality for severe chest trauma have been identified:
age greater than 65, pre-existing cardiopulmonary diseases, three or more rib fractures
(7).

Mild trauma is also associated with a significant morbidity. Thus, initial assessment
may underestimate the severity of the situation and respiratory status may worsen
during the following hours or days after admission.

Currently, abundant inhomogeneous literature about chest trauma exists but very few
concerning mild chest trauma, especially for stable patients without respiratory distress
upon admission, who could benefit from a specific prophylactic management with

proper orientation.



The aim of this retrospective study was to identify different risk factors for ARF
in a large population of BCT without invasive or non-invasive ventilation at emergency
department (ED) admission. This may determine which patient with mild BCT, would
require a higher level of clinical intervention with strict monitoring and an intensive care

unit (ICU) admission.



METHODS

Study design and patients

We performed a retrospective observational monocentric study in a regional university
hospital ICU (La Timone, France).

We collected data over a 5-year period from January 1, 2015 to December 31, 2020.
Every included patient with mild BCT was over 16 years old, admitted to the ED and
managed in ICU for at least 48 hours with spontaneous breathing at admission. In our
cohort, non-life-threatening BCT defined the mild BCT of patients having stable vital
parameters at ED admission and without critical impairment requiring urgent surgery.
A full body computed-tomography scan (CT-scan) was systematically performed.
Exclusion criteria were: mechanically ventilated patients, whether they had been
intubated prior or at ICU admission, patient intubated for other reasons than an acute
respiratory distress during their hospital stay, minor chest trauma (less than 3 isolated
rib fractures or isolated minor hemo-pneumothorax), and penetrating trauma.

We screened eligible patients through the local database using the international
classification of diseases (ICD), named Cora.

The ICD 10th revision codes used were S20.2 for thoracic contusion, S29.8 for other
thoracic injury, S27.3 for other lung injury, S27.0 for pneumothorax, S27.1 for traumatic
hemothorax, S22.3/S22.4 for multiples fractured ribs, and S22.5 for flail chest.

All patients who met the inclusion criteria with such codes were enrolled in the study.
583 patients were screened from database results, 393 patients were excluded and
190 patients were included. Developing an early ARF within the first 72 hours from ED
admission to ICU follow-up were screened. The occurrence of ARF was described by
the association of a PaFI ratio under 200 with the need of ventilator support: high flow
oxygen (HFO), NIV or IMV. Patients requiring ventilator support for another motive than

ARF due to thoracic injury were excluded.

Data collection

The following data were collected from medical files (axigate) of each patient: age,
gender, chronic respiratory diseases (smoking, asthma, chronic obstructive pulmonary
disease (COPD), obstructive sleep apnea (OSA), and restrictive syndrome), cardio-
vascular comorbidities (diabetes, High blood pressure, coronary artery disease

(stented or not), peripheral arterial obstructive disease (PAOD)), body mass index,



anticoagulant/antiplatelet treatment, delay from trauma to hospital admission. From the
CT-scan results, we accurately extracted thoracic lesion assessment: the number of
fractured ribs, presence of flail chest, unilateral or bilateral fractured ribs damage, lung
parenchyma involvement including lung contusion, hemo-pneumothorax, the side of
the injury; and other injuries (abdominal, brain, spinal trauma, orthopedic, pelvic
fracture, skin decay, face trauma).

Different global severity scores were collected by the same investigator within the first
24 hours : simplified acute physiological score Il (8) (SAPS Il) and sequential organ
failure assessment (9) (SOFA) score. Specifically, for chest trauma, we used the injury
severity score (10) (ISS) with the thoracic abbreviated injury score (11) (AlS) and the
thoracic trauma severity score (12)(TTS).

We also included the clinical data at the ED admission and at 48 hours of ICU
admission: respiratory rate (RR) over 20, gas exchange values (pH, PaCO,, PaOy,),
PaO2/FIO- ratio, oxygen support (oxygen flow < 4L/min or > 4L/min, HFO, NIV and
MIV).

For evaluation of pain intensity, we used the numerical rating scale (NRS) at ICU
admission. The type of multimodal analgesia and the presence of a morphine patient-
controlled analgesia (PCA) or a loco-regional analgesia (paravertebral block, serratus
block and epidural catheter) were recorded.

Then, we assessed the patients evolving towards early ARF, and delay between ICU
admission and respiratory distress. Respiratory complications included the occurrence
of pneumonia and/or an acute respiratory distress syndrome (ARDS) requiring prone
position or extracorporeal assistance. The NIV duration, MIV duration, ICU stay
lengths, hospital length of stay and the mortality during hospital stay were also

reported.

Ethics and Statistical analysis

A descriptive analysis was carried out to compare the main characteristics of the
overall sample. Categorical variables are presented as numbers and percentages, and
continuous variables are presented as means + SD. For the categorical variables the
significance of differences was determined by the chi-square test or Fisher’s exact test,
and by the t-test or Mann-Whitney test for continuous variable, as appropriate.

Univariate and multivariate logistic regression were performed on the overall sample



to identify predictors of (IRA=1). Multiple logistic regression models were built. Each
variable was examined by univariate analysis and included in the model when the
P value was lower than 0.20. Odds ratios (OR) and 95% confidence intervals. (95%Cl)
were reported. A two-sided p-value of less than .05 was considered to indicate
statistical significance. Then a receiver operating characteristic (ROC) curve was
drawn to assess the performance of the TTS score on admission in predicting the
occurrence of ARF during the hospitalization. Areas under the ROC curves (AUC) were
expressed with their 95% confidence interval (Cl). Thus, we searched the threshold of
TTS score having the best sensitivity (Se) (i.e. >290%). Specificity, Positive predictive
value (PPV) and negative predictive value (NPV) were also provided. The statistical
analyses were performed using IBM Corp Released 2012. IBM SPSS Statistics for
Windows, Version 21.0. Armonk, NY: IBM Corp.

The data base used for the analysis is, in accordance with the French laws, declared

to the national commission of data processing (CNIL: PADS19-369).



RESULTS

During the five-year study period, 190 BCT patients were screened including
156 (82.1%) men and 34 (17.9%) women. Baseline characteristics of each patient are
summarized in Table 1. A mean age of 51 was reported, ranging from 16 to 95, and
only 26.3 % of patients were under 65 years old. 70 (36.8%) patients had a chronic
respiratory disease, 58 (30.5%) were smokers and 49 (25.8%) patients had
cardiovascular comorbidities. Only 27 (14.2%) patients had a blood-thinning treatment
including 13 (48.1%) with an antivitamin K.

In our mild BCT patients, the mean ISS score, thoracic AlS score, and TTS score were
respectively at 15.9 £+ 6.5, 3.1 + 0.6 and 7.8 + 3.0.

The lesion assessment for each patient is described in Table 2. A total of 173 (91.1%)
patients had fractured ribs including 39 (20.5%) with bilateral damage and 35 (18.4%)
with a flail chest. Similarly, 173 (91.1%) had a lung parenchyma involvement including
lung contusion (57.9%), pneumothorax (66.8%) and hemothorax (55.3%). 155 (82.6%)
patients presented at least another injury.

A total of 45 (23.7%) patients developed an early ARF. The mean delay from ICU
admission to ARF was of 2.38 £ 1.98 days. Table 4 reports the characteristics of the
ARF group and the results for each risk factor associated with the occurrence of ARF
in univariate analysis with the unadjusted odds ratios and their 95% CI.

ARF significant risk factors in univariate analysis encompassed an age greater than
65, comorbidities including a chronic respiratory disease, a history of smoking, and
blood-thinning treatment. Three or more rib fractures, presence of lung contusion and
presence of pneumothorax were also identified. Risk factor scores were significantly
associated with ARF for cutoff values higher than 8 for TTS score, greater than 3 for
thoracic AIS score, and high ISS, SOFA and SAPS Il scores. Finally, the univariate
analysis identified a respiratory rate greater than 20 at admission, an oxygen support
over 4 liters/minute (or HFO), a hypercapnia at admission, a NRS score higher than 4,
the use of morphine PCA and a loco regional analgesia as significant ARF risk factors.
We also investigated which TTS score values below 8 were still significant in chest
trauma patients developing ARF in univariate analysis. Bases on a ROC curve
analysis, an AUC of TTS score at 0.8 (95% CI 0.73-0.88) predicted ARF occurrence in

the overall population. The threshold for the best sensitivity was then assessed from



the same ROC curve analysis. The lowest but still significant TTS score value was 6.
For a cutoff at 6, the sensitivity and specificity were respectively 91.1% and 44.1%.
Likewise, the negative predictor value (NPV) and positive predictor value (PPV) were
respectively 94.1% and 33.6%.

Results of the multivariate logistic regression analysis are outlined in Table 5 with
adjusted odds ratios and 95% CI. Risk factors independently associated with the ARF
incidence included chronic respiratory disease, three or more rib fractures, loco-
regional analgesia, high SOFA score and TTS score higher than 8. Age greater than
65, presence of flail chest, respiratory rate greater than twenty at admission,
hypercapnia at admission and the use of morphine treatment were not independently

associated with the occurrence of ARF.
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DISCUSSION

Our study is the first one to investigate the risk factors of early ARF occurrence in mild
severity BCT admitted in ED.

In our cohort, 23.7% of patients evolved towards an ARF. A TTS score over 8, chronic
respiratory disease, loco-regional analgesia and high SOFA score were independent
risk factors of ARF.

TTS score greater than 8 at ED admission significantly increased the risk of developing
an ARF (OR 3.58, 95%CI 1.15-11.14). Interestingly, TTS score is the only one
considering demographic data such as age and respiratory status (PaFi ratio) in
addition to thoracic injuries. Since Pape and al (12), several studies highlighted that
high TTS score accurately predicted respiratory complications, delayed ARDS,
prolonged mechanical ventilation and mortality (13—16). However, this score is usually
applied on severer patients than in our study. Daurat and al (17) studied the global
ability of the TTS score to predict ARDS. A TTS score of 13-25 was independently
associated with ARDS, and an over 8 TTS score was established as a high sensitivity
threshold for the prediction of ARDS.

Our results are congruent with this TTS score threshold. However, focusing on mild
BCT population, we sought to determine the lowest TTS score significant threshold to
predict the occurrence of ARF. Indeed, the cornerstone of trauma management
consists in a rapid and accurate patient emergency triage. Thus, it was necessary to
acknowledge a new easy thoracic trauma score with higher sensitivity to promptly
screen mild BCT patients at risk of developing an ARF. A TTS score at 6 was the
lowest value still significant to predict ARF incidence with a sensitivity of 91.1% and a
NPV of 94.1% (ROC curve). This result is very useful for our future practice and may
improve the accuracy of thoracic trauma-related complications prediction. These
findings might improve early decision making and appropriate management for a non-
negligible proportion of this specific trauma population. With a NPV over 90%, patients
with TTS score under 6 at ED admission are at low risk of respiratory complication and
might not require ICU care. Thus, the global lesion assessment must be exhaustive
including a thoracic imaging, ideally a CT scan. The experts recommend the use of
thoracic CT scan in case of thoracic injury or thoracic ultrasonography (US) with chest
X-ray (Grade 1+) (6). The combination of both thoracic US and chest X-rays is

recommended at ED admission for thoracic trauma.
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Furthermore, the chronic respiratory disease entity considered COPD, asthma, OAS
and restrictive syndrome. COPD (6.3%) and asthma (5.3%) were the main respiratory
diseases represented in our study and almost half of them (53%) presented an ARF.
Preexisting respiratory disease is clearly established as a morbi-mortality risk factor,
consistently with the results of previous studies (7,18—-21). Subsequently, a careful
questioning of the patient's respiratory history at ED admission including history of
smoking and cardiovascular comorbidities is of the utmost importance. An age greater
than 65 was not find as significant risk factor of ARF in our study which can be
explained by younger patients encountered in the global trauma population. However,
in literature regarding thoracic trauma on elderly, age was significantly associated with
morbi-mortality (22—-24).

Moreover, we found a high SOFA score and loco regional analgesia as independent
risk factors for mild BCT patients developing an ARF.

Discordantly to literature findings, our study revealed that loco regional analgesia was
a significant risk factor of ARF. This observation might result from local practice.
Indeed, in our facility loco regional analgesia may be performed later than in literature
reports and on more severe cases (e.g.. PCA morphine failure). Those data suggests
that loco regional analgesia must be performed early in chest traumas. French
guidelines (6) recommend locoregional anesthesia for patients with severity criteria
(complex or bilateral injuries) or remaining pain after 12 hours of appropriate treatment
based on large pain management literature (21,25-29).

Furthermore, in previous studies a high SOFA and SPAS Il scores predicted severity
and mortality (30,31)(32). Both scores are the most commonly used in our practice.
The initial purpose of the SOFA score was to assess sepsis according to organ failure
(33).

Supporting the use of SOFA score for trauma, a recent American study identified a
higher SOFA score as a significant risk factor of developing an infection after
trauma(34). In our study, mean SOFA score was 3.26 in the ARF group and was an
independent risk factor of ARF (OR 2.52, 95% CI 1.72-3.70). Discrepancies of SOFA
scores (higher in the ARF group) might be explained by a greater severity of patients
in the ARF group. Regarding the severity trauma injury scoring, the ISS score was
already identified as a risk factor of morbidity and mortality in traumatology
(21,23,24,35,36). On univariate analysis, ISS score was statistically significant for ARF

occurrence. However, its significance was not encountered on multivariate analysis.
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This is explained by our population of mild BCT with a low mean ISS similarly between
the non ARF and the ARF group, respectively 15.9 + 6.5 and 17.85 + 7.85.

The present study has several limitations. First, the single-center study design resulted
in a small sample size and patient management depended on local practices. Second,
the risk of error in data collection and missing data are inherent to a retrospective study
design. Selection biases might also have occurred due to our databases and errors
from the investigator completing the coding form on SPSS software. Third, resulting
from the study design and the nature of patients in blunt chest trauma, some variables
were interdependent, potentially leading to a variation in results significance.
Therefore, our results should be interpreted in the light of the above-mentioned

collinearity.
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CONCLUSION

In our study, a TTS score at 6 or higher at ED admission would both predict ARF
occurrence and guide early decision making and management for this specific
population. Orientation and care of thoracic trauma is difficult due to uncertain
evolution towards ARF. Identifying precise risk factor of ARF in those patients would
improve both their orientation and early care. This study may provide the basis for the
development of a new risk stratification tool (TTS score) for the mild BCT patients who
may develop respiratory complications until days after the injury. Further studies are
needed to confirm these results.

Moreover, a TTS score higher than 8, chronic pulmonary disease, high SOFA score
and a loco regional analgesia were independent risks factor for occurrence of ARF.

These results concur with literature.
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TABLES

TABLE 1. Baseline characteristics.

Variables n (%)
Age, years, mean £ SD 51 +18.1
> 65 years old 50 (26.3)
Gender
Males 156 (82.1)
Females 34 (17.9)
BMI, mean + SD 245+4.0
History of smoking 58 (30.5)
Chronic respiratory disease 70 (36.8)
COPD 12 (6.3)
Asthma 10 (5.3)
Obstructive sleep apnea 5(2.6%)
Restrictive syndrome 2(1.1)
Cardiovascular comorbidities 49 (25.8)
High blood pressure 36 (18.9)
Diabetes 17 (8.9)
Coronary artery disease 15 (7.9)
PAOD 2(1.1)
Anticoagulant/antiplatelet treatment 27 (14.2)
Acetylsalicylic acid 13 (48.1)
Other antiplatelet 7 (25.9)
Antivitamin K 2(7.4)
NOAC 4 (14.8)
Others 1(3.7)
Delay from trauma to hospital, days, mean + SD 0.03+0.19
ISS score, mean + SD 159+6.5
Thoracic AlS, mean + SD 3.1+£0.6
TTS score, mean £ SD 7.8+£3.0
SAPS Il score, mean + SD 26.0+£9.7
SOFA score, mean + SD 16+1.6
Respiratory rate > 20 118 (62.1)
Oxygen support at admission
None 22 (11.6)
Nasal oxygen 120 (63.2)
Facial mask 37 (19.5)
HFO 11 (5.8)
pH at admission (62.1%), mean £ SD 7.36 £ 0.05
PaO, at admission, mmHg, mean + SD 100.5 + 511
PaCO; at admission, mmHg, mean + SD 405+6.8
Hypercapnia at admission 28 (14.7)
Pain assessment (NRS), mean + SD 54+19
Analgesia
Step 1 of WHO 5 (2.6)
Step 2 of WHO 61 (32.1)
Non-steroidal anti-inflammatory 27 (14.2)
Morphine-PCA 97 (51.1)
Loco-regional analgesia 38 (20.0)
Serratus block 5 (2.6)
Paravertebral block 5(2.6)
Epidural catheter 28 (14.7)

ARF, acute respiratory failure; OR, odd ratio; 95% CI, 95% confidence interval, BMI, body mass index; COPD, chronic obstructive
pulmonary disease; PAOD, peripheral arterial obstructive disease NOAC, new oral anti-coagulant; TTS, trauma thoracic severity;
AIS, abbreviated injury score; SAPS I, simplified acute physiological score Il; ISS, injury severity score; SOFA, sequential organ
failure assessment; RR, respiratory rate; HFO, high flow oxygen; NRS, numerical rating scale; PCA, patient-controlled analgesia;
WHO. world health oraanization. 15



TABLE 2. Characteristic of thoracic injury and other injury by region.

THORACIC INJURY
Fractured ribs
Bilateral fractured ribs
Number of fractured ribs, mean + SD
Flail chest
Lung parenchyma involvement
Lung contusion
Bilateral lung contusion
Pneumothorax
Bilateral pneumothorax
Hemothorax
Bilateral hemothorax

OTHER
Abdominal
Brain
Orthopedic
Spinal
Face
Pelvic
Urologic
Skin

TABLE 3. Outcomes details and complications.

Occurrence of ARF
Delay from ICU admission to ARF, days, mean + SD
Gas exchanges at 48 hours after ARF
pH, mean + SD
PaO2, mmHg, mean £ SD
PaCO;, mmHg, mean + SD
PaFi ratio
Hypercapnia at 48 hours after ARF
Ventilatory support
HFO
NIV
MIV
NIV duration, days, mean £ SD
MIV duration, days, mean + SD
ARDS management
Prone position
Extracorporeal assistance
Pneumonia
ICU mortality
ICU stay length, median [IQR
Length of hospital stay, median [IQR]

N (%)

173 (91.1)
39 (20.5)
5.3+3.3
35 (18.4)
173 (91.1)
110 (57.9)
34 (17.9)
127 (66.8)
23 (12.1)
105 (55.3)
14 (7.4)

157 (82.6)
58 (30.5)
31 (16.3)
84 (44.2)
63 (33.2)
24 (12.6)
28 (14.7)
2 (1.1)

12 (6.3)

N = 45 (23.7)
2.38 +1.98

7.37 £0.06
83.3+22.2
425+7.2
181 + 69
11/45 (24.4)

5/45 (11.1)
20/45 (44.4)
16/45 (35.5)
4.0+£27
5.0+6.2

6/45 (13.3)
1/45 (2.2)
19/45 (42.2)
2/45 (4.4)

5 [3-8]

10 [6-16]

High flow oxygen (HFO), non-invasive ventilation (NIV), mechanical invasive ventilation (MIV), Acute respiratory failure (ARF),
intensive care unit (ICU), ARDS acute respiratory distress syndrome; PAFI ratio, PaO2/FIO: ratio.
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TABLE 4. Results of univariate analysis: risk factors of ARF in BCT.

Risk factors
Age > 65 years
BMI > 30
Chronic respiratory disease
Smoking
Cardiovascular disease
Blood-thinning treatment
Rib fracture
Three or more rib fractures
Location fractured ribs
Unilateral
Bilateral
Flail chest
Lung contusion
Unilateral lung contusion
Pneumothorax
Hemothorax
Score
TTS >8
TTS >6
Score thoracic AIS 2 3
Score ISS, mean + SD
Score SAPS Il, mean + SD
Score SOFA, mean + SD
RR > 20
Oxygen support
Facial mask
HFO
Hypercapnia at admission
NRS score > 4
Morphine PCA
Loco regional analgesia

ARF (%)
42.4
17.2
53.2
44.7
29.8
12.8
89.4
71.1

66.0
234
234
70.2
51.1
57.4
59.6

66.0
91.1
95.7
17.85 £7.85

32.26 +11.19

3.26 £1.92
85.1

42.6
19.1
25.5
91.5
70.2
34.0

OR

3.06
1.98
2.77
2.55
1.41
7.55
1.49
1.48

1.40
1.83
1.63
1.85
2.04
0.52
1.45

6.95
4.25
8.72
1.05
1.09
2.52
5.43

247
94.5
2.93
3.8

3.03
3.58

95% CI

(1.50-6.25)
(0.59-6.70)
(1.40-5.51)
(1.27-5.11)
(0.67-2.96)
(1.09-52.3)
(0.41-5.46)
(0.73-3.00)

(0.37-5.20)
(0.43-7.65)
(0.72-3.66)
(0.90-3.76)
(0.96-4.35)
(0.26-1.04)
(0.73-2.88)

(3.33-14.5)
(1.78- 10.1)
(1.14-66.1)
(1.00-1.11)
(1.05-1.14)
((1.87-3.40)
(2.16-13.6)

(3.00-203.3)
(7.5-1179.5)
(1.26-6.79)
(1.10-13.1)
(1.47-6.24)
(1.67-7.66)

P value
0.002
NS
0.003
0.008
NS
0.04

NS

NS

NS
NS
NS
0.09
0.06
0.06
NS

0.000
0.001
0.03

0.02

0.000
0.000
0.000

0.003
0.000
0.01
0.03
0.003
0.001

ARF, acute respiratory failure; OR, odd ratio; 95% CI, 95% confidence interval; BMI, body mass index; TTS, trauma thoracic
severity; AlS, abbreviated injury score; SAPS II, simplified acute physiological score Il; SOFA, sequential organ failure

assessment; RR, respiratory rate; HFO, high flow oxygen; NRS, numerical rating scale; PCA, patient-controlled analgesia.
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TABLE 5. Results of multivariate logistic regression analysis.

Risk factor ARF P value
Adjusted OR
(95%Cl)
Significant risk factor
Chronic respiratory disease 6.59 (2.19-19.84) 0.001
Score TTS > 8 3.58 (1.15-11.14) 0.02
Score SOFA 2.52 (1.72-3.70) 0.000
Loco-regional analgesia 6.99 (2.10-23.27) 0.002

Non-significant risk factor (adjusted for the
significant variable)

Age 1.75 (0.58-5.27) 0.31
RR > 20 3.47 (0.98-12.32) 0.05
Three or more rib fractures 0.41 (0.11-1.42) 0.16
Flail chest 0.78 (0.21-2.81) 0.70
Hypercapnia at admission 3.09 (0.89-10.67) 0.07
Morphine PCA 1.31 (0.45-3.85) 0.61

ARF, acute respiratory failure; OR, odd ratio; TTS, trauma thoracic severity; SOFA, sequential organ failure assessment;
RR, respiratory rate; PCA, patient-controlled analgesia.
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FIGURES

Figure 1. ROC curve of TTS score for predicting the occurrence of ARF.
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ABBREVIATIONS

BCT:
ICU:
ARF:
MIV:
NIV:
ED:
ICD:
HFO:
COPD:
OSA:
PAOD:
CT-scan:
SAPS Il
SOFA:
ISS:
AlS:
TTSS:
RR:
NRS:
PCA:
ARDS:
OR:
Cl:
ROC:
AUC:
PAFI:
NPV:
PPV:

blunt chest trauma

intensive care unit

acute respiratory failure
mechanical invasive ventilation
noninvasive ventilation

emergency department

international classification of disease
high flow oxygen

chronic obstructive pulmonary disease
obstructive sleep apnea

peripheral arterial obstructive disease
computed-tomography scan
simplified acute physiological score |l
sequential organ failure assessment
injury severity score

abbreviated injury score

thoracic trauma severity score
respiratory rate

numerical rating scale
patient-controlled analgesia

acute respiratory distress syndrome
odds ratio

confidence interval

receiver operating characteristic
areas under the ROC

PaO2/FiO2

negative predictive value

positive predictor value
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ANNEXES

1. Thoracic trauma severity (TTS) score(12).

Pa0,/Fi0, Rib fracture Contusion Pleural involvement Age (years) Points
>400 0 None None <30 0
300-400 1-3 1 lobe Pneumothorax 30-41 1
200-300 4-6 unilateral 1 lobe bilateral or 2 lobes unilateral Unilateral HT or HPT 42-54 2
150-200 -3 bilateral <2 lobes bilateral HT or HPT bilateral 55-70 3
<150 Flail chest >2 lobes bilateral Tension pneumothorax >70 5

All categories have to be added to achieve a score ranging from 0 to 25. HT, haemothorax; HPT, hemopneumothorax.

2. Injury severity score (ISS) (and Thoracic abbreviated injury scale (AlIS) score)(10).

SCORE AIS SEVERITY REGION

0 Aucune Téte et cou

1 Mineur Face

2 Modérée Thorax

3 Sérieuse Abdomen, pelvis
4 Sévere Extrémités, bassin
5 Critique (survie incertaine) Peau et tissu mou
6 Maximale / Fatale

3. Sequential organ failure assessment (SOFA) score(9).

Défaillance Variables Score
RESPIRATION Aucune

Rapport PAFI si supports ventilatoires <400 +/- ventilation assistée

< 300 +/- ventilation assistée

< 200 et ventilation assistée

< 100 et ventilation assistée

CARDIOVASCULAIRE Aucun
PAM < 70 mmHg
Catécholamines en gamma’/kg/min Dopa < ou = 5 ou dobutamine

Dopa > 5 ou Adrénaline/noradrénaline < ou = 0.1 pg/kg/min

Dopa > 15 ou adrénaline/noradrénaline > 0.1ug/kg/min

NEUROLOGIQUE 15
Glasgow 13-14
10-12
6-9
<6
COAGULATION Normale
Plaquettes X 10*3/mm3 <150
<100
<50
<20
HEPATIQUE Normale
Mg/L (umol/l) 12-19 (20 - 32)

20 -59 (33 -101)

60 — 119 (102 — 204)

>120 (>204)

REIN Normale

Créatinine (mg/I ou pmol/l) ou diurése 12-19 (110 -170)

20 —34 (171 - 299)

35— 49 (300 — 440) ou Diurése < 500ml/j
> 50 (> 440) ou < 200 ml/j

W N = Of & W[ N = O] B W N =] O B W] N =] Of B W N = O A W N = O




4. Simplified acute physiological score 1I(8) (SAPS II).

Paramétres Variables Score
Motif admission Médecine 6
Chirurgie urgente 8
Chirurgie programmée 0
Maladie chronique Aucune 0
Cancer métastasé 9
Maladie hématologique 10
SIDA 17
Age (années) Inférieur a 40 0
40a59 7
60 a 69 12
70a74 15
75a79 16
Supérieur ou égal 18
Température Inférieur a 39° 0
Supérieur ou égal a 39° 3
Score de Glasgow 14 -15 0
11-13 5
9-10 7
6-8 13
Inférieur a 6 26

Pression artériel systolique

Supérieure ou égale a 200 mmHg

100 — 199 mmHg

70 — 99 mmHg

Inférieur a 70 mmHg

w

Fréquence cardiaque

Supérieure ou égale a 160

120 - 159

70-119

40-69

Inférieure a 40

-

Rapport PaO2/FiO2 si VM ou CPAP

Supérieur ou égal 200

100 - 199

Inférieur a 100

-

Diurése (L/24h)

Supérieure ou égale a 1L

0.5 0.999L

Inférieur a 0.5L

-

Urée sanguine

Inférieure @ 10 mmol/l

10 — 29.9 mmol/l

Supérieure ou égale a 30 mmol/l

o

Leucocytes

Supérieurs ou égal a 20.000/mm3

1.000 a 19.000/mm3

Inférieurs a 1.000/mm3

N

Kaliémie

3a4.9mEq/

Inférieure @ 3 mEq/l ou supérieure ou égale a 5 mEq/|

Natrémie

125 a 144 mEqg/l

Supérieure ou égale a 145 mEq/|

Inférieure a 125 mEq/I

HCO:3 -

Supérieur ou égal a 20 mEq/I

15 a 19 mEq/l

Inférieur @ 15mEq/|

Bilirubine

Inférieure a 68.4 umol/l

68.4 & 102.5 ymol/l

Supérieure a 102.6 pmol/l

©| | O O W| O O =| Of W| O =| O W| = O O = &| Of =] Ol O] = V| O & N| = O] O N
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RESUME

Introduction : Les traumatismes thoraciques (TT) non graves admis au déchoquage
présentent un risque d'insuffisance respiratoire aigué (IRA) et de complications
respiratoires durant leur suivi en unité de soins intensifs (USI). lls nécessitent une
attention particuliére pour adopter des stratégies prophylactiques spécifiques et une
orientation adéquate. L'objectif de cette étude était d'identifier les différents facteurs de

risque d'IRA chez les TT légers.

Méthode : Cette étude rétrospective et monocentrique de janvier 2015 a décembre 2020
ainclus tous les patients ayant un TT lIéger admis aux urgences et pris en charge en USI
pendant au moins 48 heures avec une respiration spontanée a l'admission. La survenue
d'une IRA a été définie par un rapport PaO/FiO, (PaFl) inférieur a 200 et la nécessité
d'une assistance ventilatoire dans les 72 premieres heures aprés l'admission. Les
facteurs de risque de survenue d’'une IRA aprés un TT étaient étudiés par une analyse
univariée et multivariée. Nous avons également étudié la capacité globale du score TTS
a prédire la survenue d'une IRA par une courbe ROC. Enfin, nous avons évalué le seull

le plus significatif et le plus sensible du score TTS.

Résultats : Un total de 190 patients atteints de TT a été inclus et 23,7% d'entre eux ont
développé une IRA. Un score TTS supérieur a 8 était indépendamment associé a une
IRA précoce. Un seuil de score TTS de 6 prédit significativement l'incidence de I''RA
avec une sensibilité de 91% et une valeur prédictive négative de 94% dans le cas d'un
TT léger. Les autres facteurs de risque indépendamment associés a I'lRA étaient la

maladie respiratoire chronique, un score SOFA élevé et I'analgésie locorégionale.

Conclusion : Notre étude a mis en évidence un nombre important de facteurs de risque
d'IRA a la suite d'un TT léger et ces facteurs doivent étre pris en compte pour une prise
en charge adéquate de ces patients. C'est la premiére étude a mettre en évidence qu'un
seuil bas de score TTS pourrait aider au dépistage de masse et a l'orientation adéquate
des TT légers. Cette étude fournit la base pour le développement d'un nouvel outil de
stratification du risque (score TTS) pour les patients atteints de TT |éger qui peuvent

développer des complications respiratoires.

Mots-clés : insuffisance respiratoire aigué, traumatisme thoracique, facteurs de risque.
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