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

l BACTERIOLOGIE-VIROLOGIE ; HYGIENE HOSPITALIERE 4501

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

l ANATOMIE ET CYTOLOGIE PATHOLOGIQUES 4203

|NICOLAS DE LAMBALLERIE Xavier (PU-PH)

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

XERRI Luc (PU-PH)

DALES Jean-Philippe (MCU-PH)

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

MAUES DE PAULA André (MCU-PH)

SECQ Véronique (MCU-PH)

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

AHERFI Sarah (MCU-PH)

ANGELAKIS Emmanouil (MCU-PH) disponibilité octobre 2018
DUBOURG Grégory (MCU-PH)

GOURIET Frédérique (MCU-PH)

NOUGAIREDE Antoine (MCU-PH)

NINOVE Laetitia (MCU-PH)

CHABRIERE Eric (PR) (64éme section)
LEVASSEUR Anthony (PR) (64éme section)
DESNUES Benoit (MCF) ( 65éme section )
MERHEJ/CHAUVEAU Vicky (MCF) (87éme section)

BIOCHIMIE ET BIOLOGIE MOLECULAIRE 4401

ANESTHESIOLOGIE ET REANIMATION CHIRURGICALE ;
MEDECINE URGENCE 4801

BARLIER/SETTI Anne (PU-PH)

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

GUIDON Catherine (MCU-PH)

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

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

ANGLAIS 11

| BIOLOGIE CELLULAIRE 4403

BRANDENBURGER Chantal (PRCE)

ROLL Patrice (PU-PH)

GASTALDI Marquerite (MCU-PH)
KASPI-PEZZOLI Elise (MCU-PH)
LEVY-MOZZICONNACCI Annie (MCU-PH)

BIOLOGIE ET MEDECINE DU DEVELOPPEMENT
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)

GUYE Maxime (PU-PH)

MUNDLER Olivier (PU-PH) Surnombre
TAIEB David (PU-PH)

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

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

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

AVIERINOS Jean-Francois (PU-PH)
BONELLO Laurent (PU PH)
BONNET Jean-Louis (PU-PH)
CUISSET Thomas (PU-PH)
DEHARO Jean-Claude (PU-PH)
FRANCESCHI Frédéric (PU-PH)
HABIB Gilbert (PU-PH)

PAGANELLI Franck (PU-PH)
THUNY Franck (PU-PH)

CHIRURGIE DIGESTIVE 5202

BIOSTATISTIQUES, INFORMATIQUE MEDICALE
ET TECHNOLOGIES DE COMMUNICATION 4604

CLAVERIE Jean-Michel (PU-PH) Surnombre
GAUDART Jean (PU-PH)
GIORGI Roch (PU-PH)

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

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

BERDAH Stéphane (PU-PH)
HARDWIGSEN Jean (PU-PH)
SIELEZNEFF Igor (PU-PH)

BEYER-BERJOT Laura (MCU-PH)

CHIRURGIE GENERALE 5302

DELPERO Jean-Robert (PU-PH)
MOUTARDIER Vincent (PU-PH)
SEBAG Frédéric (PU-PH)
TURRINI Olivier (PU-PH)

BEGE Thierry (MCU-PH)
BIRNBAUM David (MCU-PH)



l CHIRURGIE ORTHOPEDIQUE ET TRAUMATOLOGIQUE 5002 JGUERIN Carole (MCU PH)

ARGENSON Jean-Noél (PU-PH) | CHIRURGIE INFANTILE 5402 |
BLONDEL Benjamin (PU-PH)
CURVALE Georges (PU-PH) GUYS Jean-Michel (PU-PH)
FLECHER Xavier (PU PH) JOUVE Jean-Luc (PU-PH)
PARRATTE Sébastien (PU-PH) Disponibilité LAUNAY Franck (PU-PH)
ROCHWERGER Richard (PU-PH) MERROT Thierry (PU-PH)
TROPIANO Patrick (PU-PH) VIEHWEGER Heide Elke (PU-PH)
FAURE Alice (MCU PH)
OLLIVIER Matthieu (MCU-PH) PESENTI Sébastien (MCU-PH)

l CANCEROLOGIE ; RADIOTHERAPIE 4702 ]

BERTUCCI Frangois (PU-PH) | CHIRURGIE MAXILLO-FACIALE ET STOMATOLOGIE 5503 |
CHINOT Olivier (PU-PH)

COWEN Didier (PU-PH) CHOSSEGROS Cyrille (PU-PH)

DUFFAUD Florence (PU-PH) GUYOT Laurent (PU-PH)

GONCALVES Anthony PU-PH)

HOUVENAEGHEL Gilles (PU-PH) FOLETTI Jean-Marc (MCU-PH)

LAMBAUDIE Eric (PU-PH)
SALAS Sébastien (PU-PH)
VIENS Patrice (PU-PH)

SABATIER Renaud (MCU-PH)
TABOURET Emeline (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 Dominigue (PU-PH)
DODDOLI Christophe (PU-PH) LEGRE Régis (PU-PH)

GARIBOLDI Viad (PU-PH)

MACE Loic (PU-PH) BERTRAND Baptiste (MCU-PH)
THOMAS Pascal (PU-PH) HAUTIER/KRAHN Aurélie (MCU-PH)

FOUILLOUX Virginie (MCU-PH)
GRISOLI Dominigue (MCU-PH)
TROUSSE Delphine (MCU-PH)

l CHIRURGIE VASCULAIRE ; MEDECINE VASCULAIRE 5104

GASTROENTEROLOGIE ; HEPATOLOGIE ; ADDICTOLOGIE 5201 ]

ALIMI Yves (PU-PH)

AMABILE Philippe (PU-PH) BARTHET Marc (PU-PH)
BARTOLI Michel (PU-PH) BERNARD Jean-Paul (PU-PH)
BOUFI Mourad (PU-PH) BOTTA-FRIDLUND Danielle (PU-PH) Surnombre
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)
GRIMAUD Jean-Charles (PU-PH)
| HISTOLOGIE, EMBRYOLOGIE ET CYTOGENETIQUE 4202 |SEITZ Jean-Francois (PU-PH)

VITTON Véronique (PU-PH)
LEPIDI Hubert (PU-PH)

GONZALEZ Jean-Michel ( MCU-PH)
ACHARD Vincent (MCU-PH) disponibilité

PAULMYER/LACROIX Odile (MCU-PH) | GENETIQUE 4704 |
| DERMATOLOGIE - VENEREOLOGIE 5003 |BEROUD Christophe (PU-PH)
KRAHN Martin (PU-PH)
BERBIS Philippe (PU-PH) LEVY Nicolas (PU-PH)
GAUDY/MARQUESTE Caroline (PU-PH) MONCLA Anne (PU-PH)
GROB Jean-Jacques (PU-PH) SARLES/PHILIP Nicole (PU-PH)

RICHARD/LALLEMAND Marie-Aleth (PU-PH)

NGYUEN Karine (MCU-PH)

I DUSI ]TOGA caroline (MCU-PH)
ZATTARA/CANNONI Héléne (MCU-PH)

COLSON Sébastien (MCF)

ENDOCRINOLOGIE ,DIABETE ET MALADIES METABOLIQUES ;
GYNECOLOGIE MEDICALE 5404

BRUE Thierry (PU-PH)

CASTINETTI Frédéric (PU-PH)
CUNY Thomas (MCU PH) GYNECOLOGIE-OBSTETRIQUE ; GYNECOLOGIE MEDICALE 5403 ]
l EPIDEMIOLOGIE, ECONOMIE DE LA SANTE ET PREVENTION 4601

AGOSTINI Aubert (PU-PH)

AUQUIER Pascal (PU-PH) BOUBLI Léon (PU-PH)

BOYER Laurent (PU-PH) BRETELLE Florence (PU-PH)
GENTILE Stéphanie (PU-PH) CARCOPINO-TUSOLI Xavier (PU-PH)
SAMBUC Roland (PU-PH) Surnombre COURBIERE Blandine (PU-PH)
THIRION Xavier (PU-PH) CRAVELLO Ludovic (PU-PH)

D'ERCOLE Claude (PU-PH)
BERBIS Julie (MCU-PH)
LAGOUANELLE/SIMEONI Marie-Claude (MCU-PH)
RESSEGUIER Noémie (MCU-PH)

MINVIELLE/DEVICTOR Bénédicte (MCF)(06&me section)
TANTI-HARDOUIN Nicolas (PRAG)



| IMMUNOLOGIE 4703

| HEMATOLOGIE ; TRANSFUSION 4701

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

FERON Francois (PR) (69éme 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)

BOUCAULT/GARROUSTE Frangoise (MCF) 65éme 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) (64éme section)

l MEDECINE LEGALE ET DROIT DE LA SANTE 4603

BARTOLI Christophe (PU-PH)

l MALADIES INFECTIEUSES ; MALADIES TROPICALES 4503

|LEONETTI Georges (PU-PH)

BROUQUI Philippe (PU-PH)
LAGIER Jean-Christophe (PU-PH)

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

MILLION Matthieu (MCU-PH)

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

TUCHTAN-TORRENTS Lucile (MCU-PH)

BERLAND/BENHAIM Caroline (MCF) (1ére section)

MEDECINE D'URGENCE 4805

KERBAUL Frangois (PU-PH)
MICHELET Pierre (PU-PH)

MEDECINE INTERNE ; GERIATRIE ET BIOLOGIE DU
VIEILLISSEMENT ; MEDECINE GENERALE ; ADDICTOLOGIE 5301

BENSOUSSAN Laurent (PU-PH)

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

DURAND Jean-Marc (PU-PH)
FRANCES Yves (PU-PH) Surnombre
GRANEL/REY Brigitte (PU-PH)
HARLE Jean-Robert (PU-PH)

ROSSI Pascal (PU-PH)
SCHLEINITZ Nicolas (PU-PH)

EBBO Mikael (MCU-PH)
GENTILE Gaétan (MCF Méd. Gén. Temps plein)

ADNOT Sébastien (PR associé Méd. Gén. a mi-temps)
FILIPPI Simon (PR associé Méd. Gén. a mi-temps)

BARGIER Jacques (MCF associé Méd. Gén. A mi-temps)

BONNET Pierre-André (MCF associé Méd. Gén a mi-temps)
CALVET-MONTREDON Céline (MCF associé Méd. Gén. a temps plein)
GUIDA Pierre (MCF associé Méd. Gén. a mi-temps)

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

VITON Jean-Michel (PU-PH)

MEDECINE PHYSIQUE ET DE READAPTATION 4905

l MEDECINE ET SANTE AU TRAVAIL 4602

LEHUCHER/MICHEL Marie-Pascale (PU-PH)

BERGE-LEFRANC Jean-Louis (MCU-PH)
SARI/MINODIER Irene (MCU-PH)

l NEPHROLOGIE 5203

BERLAND Yvon (PU-PH) Surnombre
BRUNET Philippe (PU-PH)

BURTEY Stépahne (PU-PH)
DUSSOL Bertrand (PU-PH)

JOURDE CHICHE Noémie (PU PH)
MOAL Valérie (PU-PH)

NUTRITION 4404

| NEUROCHIRURGIE 4902

DARMON Patrice (PU-PH)
RACCAH Denis (PU-PH)
VALERO René (PU-PH)

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

MARANINCHI Marie (MCF) (66éme section)

DUFOUR Henry (PU-PH)
FUENTES Stéphane (PU-PH)
REGIS Jean (PU-PH)

ROCHE Pierre-Hugues (PU-PH)
SCAVARDA Didier (PU-PH)

CARRON Romain (MCU PH)
GRAILLON Thomas (MCU PH)

NEUROLOGIE 4901

ONCOLOGIE 65 (BIOLOGIE CELLULAIRE)

CHABANNON Christian (PR) (66éme section)
SOBOL Hagay (PR) (65&me section)

ATTARIAN Sharham (PU PH)
AUDOIN Bertrand (PU-PH)
AZULAY Jean-Philippe (PU-PH)
CECCALDI Mathieu (PU-PH)
EUSEBIO Alexandre (PU-PH)

FELICIAN Olivier (PU-PH)
PELLETIER Jean (PU-PH)



OPHTALMOLOGIE 5502

| PEDOPSYCHIATRIE; ADDICTOLOGIE 4904

DENIS Daniéle (PU-PH)
HOFFART Louis (PU-PH) Disponibilité
MATONTI Frédéric (PU-PH) Disponibilité

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

OTO-RHINO-LARYNGOLOGIE 5501

DESSI Patrick (PU-PH)

FAKHRY Nicolas (PU-PH)

GIOVANNI Antoine (PU-PH)

LAVIEILLE Jean-Pierre (PU-PH)

MICHEL Justin (PU-PH)

NICOLLAS Richard (PU-PH)

TRIGLIA Jean-Michel (PU-PH)

DEVEZE Arnaud (MCU-PH) Disponibilité

REVIS Joana (MAST) (Orthophonie) (7éme Section)

PHARMACOLOGIE FONDAMENTALE -
PHARMACOLOGIE CLINIQUE; ADDICTOLOGIE 4803

BLIN Olivier (PU-PH)

FAUGERE Gérard (PU-PH) Surnombre
MICALLEF/ROLL Joélle (PU-PH)
SIMON Nicolas (PU-PH)

BOULAMERY Audrey (MCU-PH)

PARASITOLOGIE ET MYCOLOGIE 4502

RANQUE Stéphane (PU-PH)

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

PHILOSPHIE 17/

LE COZ Pierre (PR) (17éme section)

MATHIEU Marion (MAST)

PEDIATRIE 5401

ANDRE Nicolas (PU-PH)
CHAMBOST Hervé (PU-PH)

DUBUS Jean-Christophe (PU-PH)
GIRAUD/CHABROL Brigitte (PU-PH)
MICHEL Gérard (PU-PH)

MILH Mathieu (PU-PH)

REYNAUD Rachel (PU-PH)

SARLES Jacques (PU-PH)
TSIMARATOS Michel (PU-PH)

COZE Carole (MCU-PH)

FABRE Alexandre (MCU-PH)
OVAERT Caroline (MCU-PH)
TOSELLO Barthélémy (MCU-PH)

| PHYSIOLOGIE 4402

BARTOLOMEI Fabrice (PU-PH)

BREGEON Fabienne (PU-PH)

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

BARTHELEMY Pierre (MCU-PH)

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

REY Marc (MCU-PH)

RUEL Jéréme (MCF) (69éme section)

PSYCHIATRIE D'ADULTES ; ADDICTOLOGIE 4903

| THIRION Sylvie (MCF) (66&me section)

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

PSYCHOLOGIE - PSYCHOLOGIE CLINIQUE, PCYCHOLOGIE SOCIALE 16

AGHABABIAN Valérie (PR)

PNEUMOLOGIE; ADDICTOLOGIE 5101

RADIOLOGIE ET IMAGERIE MEDICALE 4302

BARTOLI Jean-Michel (PU-PH)
CHAGNAUD Christophe (PU-PH)
CHAUMOITRE Kathia (PU-PH)
GIRARD Nadine (PU-PH)
GORINCOUR Guillaume (PU-PH)
JACQUIER Alexis (PU-PH)
MOULIN Guy (PU-PH)

PANUEL Michel (PU-PH)

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

ASTOUL Philippe (PU-PH)

BARLESI Fabrice (PU-PH)

CHANEZ Pascal (PU-PH)

CHARPIN Denis (PU-PH) Surnombre
GREILLIER Laurent (PU PH)
REYNAUD/GAUBERT Martine (PU-PH)

MASCAUX Céline (MCU-PH)
TOMASINI Pascale (MCU-PH)

REANIMATION MEDICALE ; MEDECINE URGENCE 4802

| THERAPEUTIQUE; MEDECINE D'URGENCE; ADDICTOLOGIE 4804

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)

RHUMATOLOGIE 5001

| UROLOGIE 5204

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

BASTIDE Cyrille (PU-PH)
KARSENTY Gilles (PU-PH)
LECHEVALLIER Eric (PU-PH)
ROSSI Dominique (PU-PH)
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soins intensifs ; jespére que tu sais a quel point je t’'apprécie et te remercie pour tes
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Al'ensemble du service des maladies infectieuses du Pr Brouqui pour m’avoir initiée au monde
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(trio de choc).

Au Docteur Marion Sallee (aka « The savior ») que j'ai eu la chance de c6toyer aux soins
intensifs de néphrologie. Je te remercie pour ton enseignement et ta faculté a me pousser a
faire toujours mieux. Et merci aux infirmieres et infirmiers des soins (en particulier : Mathilde,
Anais, Héléne, Christine et Samia), pour nous permettre de travailler dans la bonne humeur.

A mes ainés (co-internes des débuts puis CCA) : Guilhem, Clarissa, Maité, Florence, Manon,
Lucie, Romain, Guillaume, Micka. Merci pour tous vos conseils et pour m’avoir appris les
traditions ancestrales de la néphrologie Marseillaise. Mention toute particuliere pour le Dr
Manon Laforét et le Dr Florence Daviet ! Manon, jespére que ¢a n’a pas été trop dur de
m’avoir comme premiere interne en tant que CCA. Merci pour ton aide et ta présence
rassurante pendant ce semestre ensemble. Par contre j’ai une question tres importante : A
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(j’apprécie le fait que tu me suives dans ce genre de galére) et de ne pas critiquer mon go(t
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A l’équipe de la réanimation médicale de I'Hopital Européen pour ces 6 mois qui m’ont ouvert
de nouveaux horizons. Un grand merci a chacun d’entre vous pour votre bienveillance, votre



apprentissage et votre soutien. Au Dr Jérome Allardet-Servent (maitre de la qualité et de la
PCT : check!), au Dr Lucas Benarous (pour tous tes conseils, ta présence dans les moments de
guestionnement et ta capacité a travailler malgré tes 2 heures de sommeil quotidien a la
maison), au Dr Matthias Castanier (pour ces gardes de chat noir, ces soirées HE mémorables
et ces relations privilégiées avec I'équipe MAQUET), au Dr Laurence Delapierre (aka « Master »
pour ta patience et tes ondes positives lors des poses de sous-claviére), au Dr Anne Lepidi
(pour nous avoir fait réver lors de ces voyages par procuration), au Dr Jean-Marie Seghboyan,
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ABSTRACT:

Background: The development of immune checkpoints inhibitors has been a turning point in
the treatment for advanced melanoma, but their use is associated with immune-related
adverse events (IrAEs). Renal IrAEs have rarely been reported with the anti-programmed
death receptor-1 (anti-PD1) antibodies Nivolumab and Pembrolizumab. We aimed to evaluate
the incidence of acute kidney injury (AKI) in a monocentric real-life cohort of patients treated

with anti-PD1 for advanced melanoma.

Methods: Retrospective collection of clinical charts and comprehensive biological data of all
the patients treated for an advanced melanoma in the University Hospital of Marseille
(France) with Nivolumab or Pembrolizmab between 2014 and 2018. Patients treated with
Ipilimumab were excluded. Acute kidney injury (AKI) was defined by the rise in creatinine at
least 1.5 times from baseline or upper limit of normal. Overall survival, survival without AKI,

and impact of AKI on survival were analyzed. Risk factors for death and for AKI were identified.

Results: 239 were included. The median overall survival was 13.4 months. During the follow-
up, 41 (17%) patients had at least one episode of AKI (grade 1-2 for most patients) and one of
them required emergency dialysis. Patients with AKI were more likely to display baseline
Chronic Kidney Disease (CKD), to be treated with RAAS inhibitor, to have received ipilimumab
prior to anti-PD1 therapy and they had received more cycles and higher cumulated doses of
anti-PD1 than patients without AKI. The main cause of AKI was pre-renal, and only 4 patients
(1.7%) developed an acute interstitial nephritis (AIN); 8% of patients developed a chronic
kidney disease (CKD). Extra-renal IrAEs were more frequent (52% of patients). The occurrence
of AKI did not impact overall survival. In multivariate analysis, the overall mortality was lower
in overweight and obese patients (respectively, HR=0.61 (p=0.015) and HR=0.52 (p=0.04)) and
higher in patients treated with Proton Pump Inhibitors (PPI) (HR=1.825, p=0.005) or
corticosteroids (HR=1.593, p=0.043).

Conclusion: AKI is not rare in patients treated with anti-PD1 for advanced melanoma, but is
mostly pre-renal with only 1.7% of patients with a characteristic renal IrAE. Survival is not
altered by AKI in this population with a poor vital prognosis. Overweight and obesity were
protective in this cohort whereas treatments with PPl and corticosteroids were associated

with impaired survival.



1-INTRODUCTION

Melanoma is a cutaneous malignancy responsible for 1783 deaths in France in 2017 (1). Its
incidence has increased in the past years and about 132 000 news cases are diagnosed each
year worldwide according to the World Health Organization. The development of immune
checkpoints inhibitors has been a turning point in the treatment for advanced melanoma, in
particular with the use of ipilimumab (anti-CTLA4) and anti-PD1 antibodies (2,3). The anti-PD1
antibodies Nivolumab and Pembrolizumab are IgG4 humanized antibodies directed against
the programmed death receptor-1 protein. They were approved by the FDA in 2014 (4) and
later in Europe (2015) for the treatment of advanced, unresected or metastatic melanoma. In
comparison with Ipilimumab, they have shown a better and longer efficiency with less side
effects in clinical trials (5—8). More recently they were also approved as an adjuvant therapy
for stage lll high risk resected melanoma (9,10). The aim of immunotherapy is to restore the
natural anti-tumoral response of the immune system. Thus, by unbalancing the immune
system, they can be responsible for immune related adverse events (IrAEs) which are
described as side effects related to a supposed immunological effect of the drugs (11,12).
Among these IrAEs, renal adverse events were rare in clinical trials, but their incidence in real

life could be higher than previously reported (13).

The aim of this study was to determine the incidence of renal adverse events in a real-life
cohort of patients treated with anti-PD1 for advanced melanoma, to identify the causes of
acute kidney injury (AKI) and to evaluate the impact of AKI on overall survival. As secondary
endpoints, we aimed to identify risk factors for mortality and for AKI in this population, and to

report the overall incidence of IrAEs.

2 — METHODS & PATIENTS

a - Patients’ screening: We retrospectively screened, from the onco-pharmacological

database of our institution (Assistance Publique-Hopitaux de Marseille), all patients treated
by immune checkpoints inhibitors from January 2014 to February 2018. We selected patients
for whom the indication was “melanoma”, aged > 18 years, treated with Nivolumab or
Pembrolizumab. Treatment indications were stage IV melanoma or unresected stage Il

melanoma according to the American Joint Committee on Cancer classification. We excluded



patients included in clinical trials comprising a protocol therapy versus placebo, as well as

patient treated with Ipilimumab. We obtained an initial cohort of 343 patients (Figure 1).

b- Data collection: For every patient, clinical data collected included: age, gender, body

mass index (BMI), comorbidities (diabetes, hypertension, dyslipidemia, smoking, history of
auto immune disease, hemopathy, chronic kidney disease (CKD)), and baseline prescribed
medications (non-steroidal anti-inflammatory drugs (NSAID), renin-angiotensin-aldosterone
system (RAAS) inhibitors, allopurinol, diuretics, corticosteroids, proton pump inhibitor (PPI)).
These data were collected from their digital medical records. Data concerning the
immunotherapy were collected from the Onco-pharmacological database: number of line,
name of the immune checkpoints inhibitor, cumulated doses (mg), number of cycles. Serum
creatinine (umol/L) and estimated glomerular filtration rate (eGFR) (using the CKD-EPI or
MDRD formula) were collected from the hospital laboratory and the patient’s personal

laboratory.

c- Definitions: AKI was defined by a rise in serum creatinine of at least 1.5 times from
baseline or upper limit of normal. The grade of injury was defined according to the National
Cancer Institute Common Terminology Criteria for adverse event (1). CKD was defined as a
baseline eGFR <60ml/min/1,73m2 using the CKD-EPI or MDRD formula. Causes of AKI were
classified as obstructive (post-renal), pre-renal, and intrinsic. Intrinsic AKIl, documented by
renal biopsy in some patients, comprised acute interstitial nephritis (AIN), acute tubular
necrosis (ATN), glomerular diseases and vascular diseases. Hemopathy was defined as any
type of blood disease (begin or malignant) at any status (active or remission). Auto-immune
disease was defined as any type of illness that occurs when the body tissues are attacked by
its own immune system. Extra-renal IrAEs were defined as auto-immune-like side effects
associated with the immunotherapy (included side effects affecting the skin, the
gastrointestinal tract, the endocrine system, the lung, the articular system and others). The

last follow-up was the date of death or the last visit of the patient.

d- Statistical analysis: To describe the population, we used effectives and percentages

for qualitative variables, means, medians and interquartile range for continuous variables. The
association between qualitative variables was performed using Fisher’s exact tests and the

comparisons of continuous variables were performed using Mann-Whitney tests. To analyze



overall survival, AKl-free survival, and a composite outcome merging the two events, the
Kaplan-Meier method was used to estimate the median survival and its 95% Confidence
interval (Cl). We used a log-rank test for univariate comparison of survival and Cox regression
models to estimate hazard ratio (HR) and 95% CI. Then multiple Cox regression model was
used to test the effect of covariates after adjustment for potential confounders. The effect on
overall survival of the occurrence of AKI was tested considering it as a time-dependent
covariate. A p-value of 5% or lower was considered to be statistically significant. All statistical
analyses were performed using IBM SPSS Statistics 20.0 (IBM Inc., New York, USA) except the
effect of AKI (time-dependent covariate) tested using the rms package for R 3.5.2 (The R

Foundation for Statistical Computing Platform, Vienna, Austria).

e - Ethics approval: This retrospective study was approved by the institutional review

board of the Assistance Publique-Hopitaux de Marseille (AP-HM, approval number 2018-84)

prior to any data collection.

3 - RESULTS
a - Patients:

We analyzed retrospectively 239 of the 343 patients. Among the 104 patients who were
excluded (Figure 1): 73 had a combination therapy comprising anti-PD1 and Ipilimumab
(n=28), an IDO inhibitor (n=29), Urelumab (n=9), Talimogene (n=5), Dabrafenib (n=1), or an
anti-LAG3 antibody (n=1); 17 patients were treated by anti-PD1 for an indication other than
melanoma; 1 patient was included in a clinical trial of anti-PD1 versus placebo; 5 were
followed-up in another center; finally, 8 patients were excluded for a lack of data. The baseline
characteristics of the 239 patients analyzed are summarized in Table 1. The median follow-up

was 352 days from the first day of treatment to the last follow-up.

b - Renal adverse events:

At least one episode of acute kidney injury (AKI) occurred in 41/239 patients (17%). Of these
41 patients, 9 (22%) suffered from CKD prior to the initiation of the immunotherapy. Baseline
characteristics of these 41 patients, and comparison with patients who did not develop AKI,

are summarized in Table 2. Patients with AKI were more likely to display baseline CKD



(p=0.0071), to be treated with RAAS inhibitor (p=0.0362), to have received ipilimumab prior
to anti-PD1 therapy (p=0.0030) and they had received more cycles (p<0.0001) and higher

cumulated doses (p=0.0037) of anti-PD1 than patients without AKI.

The median follow-up in the 41 patients with AKI was 588 days (IQR [209;822]). The interval
from the initiation of anti-PD1 antibodies to the occurrence of AKI ranged from 3 to 763 days,
with a median of 65 days (IQR [41;218]). Because only surviving patients could develop AKI,

further analysis on the risk factors for AKI were analyzed in patients censored for death.

A unique episode of AKl occurred in 25/239 (10.5%) patients, while 16/239 (6.7%) had at least
2 episodes. Only the first episode of AKI was studied for every patient (included diagnosis and
medical management when available). Most patients presented non-severe AKI: grade 1 for
25/41 (61%), grade 2 for 12/41 (29%). Only 2 (5%) patients developed a grade 3 AKI, and 2
(5%) a grade 4 AKI which required emergency dialysis in 1 patient. The causes of AKl could be
determined for 22 patients: 11 were pre-renal AKI; 4 were related to a supposed acute
interstitial nephritis (AIN), among which 1 was confirmed by a kidney biopsy; 4 were consistent
with acute tubular necrosis (ATN); 1 had nephrosclerosis lesions on kidney biopsy; 2 were

related to urinary tract obstruction. The cause of AKI remained undetermined in 19 cases.

The medical management of AKI required discontinuation of the anti-PD1 therapy in 11/41
patients, including 4 cases where immunotherapy was not reintroduced. A course of
corticosteroid was administered to 7 patients. At the end of the immunotherapy, 20 patients
had developed CKD (stage 3 of the KDIGO classification for 17). Among the 9 patients with
prior CKD, only one, who displayed stage 4 CKD (diabetic kidney disease and unique congenital
kidney) before immunotherapy, reached end-stage renal disease (ESRD) and started chronic

dialysis 1 month after the last injection of anti-PD1.

¢ - Overall survival and risk factors for death

The median overall survival in the 239 patients (Figure 2A) was 13.4 months (95%Cl: 8.3-18.5).
One hundred and fifty-three (64%) patients died during the study period. Importantly, the
occurrence of AKI (when considered as a time-dependent covariate) did not impact overall

survival with a hazard ratio of 1.26 (p=0.32).
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In univariate analysis, overall survival was not influenced by gender (p=0.761), by age at the
beginning of treatment (>= 65 versus < 65 years, p=0.830), by comorbidities such as CKD
(p=0.740), diabetes (p=0.854), hypertension (p=0.188), by treatment with non-steroidal anti-
inflammatory drugs (NSAID) (p=0.448), allopurinol (p=0.934), diuretics (p=0.585), RAAS
inhibitors (p=0.524), or by the type of anti PD1 (Nivolumab versus Pembrolizumab, p=0.805).

On the contrary, overall survival differed according to the number of line of anti-melanoma
therapy (first line or more), to the BMI (<18.5 vs 18.5-24.9 vs 25-29.9 vs >=30 kg/m2) and to

the baseline prescription of proton pump inhibitors (PPl) and corticosteroids, as shown in

Figure 3.
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Figure 3. Kaplan Meier overall survival curve in patients treated for a metastatic melanoma with anti-
PD1 antibodies (Nivolumab or Pembrolizumab), univariate Cox regression analysis: 3A. Anti-PD1: line
number of treatments. 3B. BMI. 3C. Corticosteroids as a baseline treatment. 3D. PPI as a baseline
treatment.

In univariate analysis, treatment with anti-PD1 antibodies as a second line at least was
associated with an increased risk of mortality compared to treatment with anti-PD1 as a first
line therapy (HR=1.58, 95%Cl: 1.11-2.25, p=0.012). There was a lower risk of mortality in
patients with a BMI 25-29.9 kg/m? (p=0.008) or with a BMI >30 kg/m? (p=0.027) compared to
patients with a normal BMI 18.5-24.9 kg/m?. Treatment with PPl and corticosteroids at
baseline was associated with an increased risk of mortality, with respectively HR=1.95 (95%Cl:

1.41-2.71, p<0.0001) for PPI, and HR=2.15 (95%Cl: 1.51-3.06, p<0.001) for corticosteroids.

In multivariate analysis, after adjustment for gender, age and number of lines of treatment,
overweight and obesity (BMI 25-29.9 kg/m? and BMI >30 kg/m? respectively) were still
identified as protecting factors with a lower risk of mortality compared to patients with a
normal BMI, with HR=0.61 (95%Cl: 0.409-0.909, p=0.015) for overweight and HR=0.52 (95%Cl:
0.279-0.971, p=0.04) for obese patients. As well, when adjusted with gender, age, number of

lines and BMI, treatment with PPl and corticosteroids at baseline were still identified as



independent risk factors of mortality, with respectively HR = 1.825 (95%Cl: 1.196-2.783,
p=0.005) for PPl and HR=1.593 (95%Cl: 1.015-2.501, p=0.043) for corticosteroids. Finally,
treatment with anti-PD1 antibodies as a second line at least, when adjusted, was not

statistically significant anymore.

d - Occurrence of AKl in surviving patients

In patients censored for death, the mean survival without AKI (Figure 2B) was 26.4 months
(95%Cl: 23.5-29.2). Survival without AKI was not influenced by gender (p=0.869), age (>= 65
vs < 65 years, p=0.211), comorbidities such as diabetes (p=0.138), hypertension (p=0.210),
treatment with NSAID (p=0.293), allopurinol (p=0.149), diuretics (p=0.148), type of anti-PD1
antibody (p=0.948), BMI (p=0.982) or the number of lines of treatment (p=0.951). Baseline
treatment with RAAS inhibitors (Figure 4A) and previous chronic kidney disease (Figure 4B)
were associated with reduced survival without AKI. Baseline treatment with corticosteroids
(Figure 4C) and PPI (Figure 4D) were also associated with a reduced survival without AKI in
univariate analysis. There was a 2.8-fold increase in the risk of AKl in patients with previous
CKD (HR 2.82, 95% Cl: 1.34-5.91, p=0.006) and a 2-fold increase in the risk of AKl in patients
treated with RAAS inhibitors (HR 1.98, 95%Cl: 1.07-3.66, p=0.031).
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Figure 4. Kaplan Meier survival curve considering the occurrence of AKl in patients treated for a metastatic melanoma
with anti-PD1 antibodies (Nivolumab or Pembrolizumab), univariate Cox regression analysis: 4A. ACE inhibitors or AlIRA.
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e - Composite primary outcome (AK| or death)

When considering a composite primary outcome (AKI or death), the median survival without
AKI (Figure 2C) was 4 months (95%Cl: 2.5-5.6). The number of lines of treatment (1 versus >=2,
p=0.017) (Figure 5A), the BMI <25kg/m? (p=0.002 vs BMI 25-29.9 and p=0.044 vs BMI >30)
(Figure 5B), and the baseline treatment with corticosteroid (p<0.0001) (Figure 5C) or PPI
(p<0.0001) (Figure 5D) were identified as risk factors for this composite outcome in the

univariate cox regression analysis.



5A.

0,87

0,64

-
>
1
>

p=0.016

Censored

+=>1  Censored

5B.

o |}

<185
[18.5-24.9)
[25-29.9)

—M1>=30

+<18.5-
+-[185-24.9}

[25-26.9). [—Censored
+->=30-

04 L *h‘ 0,4 N“
b X

0,01

T
00

T T
50,00 60,00

0,0

T T
00 10,00

T T
50,00 60,00

5C. 5D.

1,07 ~—~ NoCs 1.0 {‘ 1 NoPPI
s PPI

{ No CS-censored \ #~  NoPPlcensored

\ cs-Censored ! PPI-Censored
0,8 \\ osd | \

L\ \ \
0,61 —
X 1 06 =
i p=0.000 L p=0.000
N, Rt
0,4 \»L, 0,4+ t\“*ﬂ
L B
0.2 027 +
4+

0,01 0.0

T T T T T T T T T T T T T T

00 10,00 20,00 30,00 40,00 50,00 60,00 00 10,00 20,00 30,00 40,00 50,00 60,00

Figure 5. Kaplan Meier survival curve considering a composite primary outcome (AKI or death) in patients treated for a
metastatic melanoma with anti-PD1 antibodies (Nivolumab or Pembrolizumab), univariate Cox regression analysis: 5A.
Anti-PD1: line number of treatments. 5B. BMI. 5C. Corticosteroids as a baseline treatment 5D. PPI as a baseline treatment

f - Immune related adverse events (IrAEs):

Data concerning extra-renal adverse events were available for 225/239 patients from the
cohort. Among them, 117 (52%) presented at least one extra-renal immune related adverse
event (IrAE). The 3 most common IrAEs were cutaneous (32%), gastro-intestinal (25.8%) and
endocrine (12%). Other IrAEs were respiratory (4.4%), and rheumatological (4%). Skin
reactions comprised pruritus (22.7% of patients), vitiligo (13.3%) and rash (6.7%). Gastro-
intestinal side effects comprised diarrhea (19.6% of patients) and colitis (3.1%). Endocrine
disorders comprised thyroiditis, hypophysitis and diabetes mellitus. Among the 41 patients

who developed AKI, 29 (72.5%; one missing data) also presented an extra-renal IrAE.



4 - DISCUSSION

In this monocentric cohort of 239 patients treated for advanced melanoma by anti-PD1
immunotherapy, the median overall survival was 13.4 months. The main objective of this work
was to determine the real-life incidence of AKI in this population, and to evaluate the impact
of AKI on survival and organ damage (CKD). While AKI occurred in 17% of patients, most
episodes were non-severe (grade 1 or 2), with only one patient requiring emergency dialysis,
and only 8.8% of patients from the cohort ended-up with CKD. The main identified cause of
AKI was pre-renal, and acute interstitial nephritis occurred in 4 patients only (1.7%). Patients
treated with RAAS blockers, and patients with baseline CKD, were more likely to experience
an episode of AKI. Importantly, the occurrence of AKI did not impact overall survival in this
population. Independent risk factors for death were normal BMI (versus overweight or obese
patients), and the baseline prescription of proton-pump inhibitors (PPI) and corticosteroids.
Of note, non-renal immune-related adverse events occurred in 52% of patients from this

cohort.

The incidence of AKI in the present cohort, although higher than that reported in anti-PD1
clinical trials in advanced melanoma (<3% for Nivolumab (5,6,9) and 2-7% for Pembrolizumab
(7,8)), is in accordance with other real life cohorts, with unselected patients (13—15). In this
retrospective study, all laboratory data, which comprised a systematic dosage of serum
creatinine, were analyzed. This allowed a sensitive detection of AKI, taking into account
asymptomatic and mild episodes of AKIl. Moreover, 10% of patients suffered from CKD prior
to the beginning of immunotherapy, which was a risk factor for AKI, as previously reported

(16).

Limited data is available in the literature to evaluate the safety and efficacy of immunotherapy
in patients with CKD. Herz et al. described a small cohort of patients with a stage 3 CKD treated
for metastatic melanoma, without further deterioration of their kidney function (17). One case
of accelerated decline in renal function was reported in a CKD patient treated for lung
adenocarcinoma with Nivolumab, but he had previously received a combined chemotherapy

regimen comprising cisplatin (18).

The most common pathological lesions described in the literature for renal IrAEs related to

anti-PD1 are acute interstitial nephritis (AIN) (19,20) and lupus-like immune complex



glomerulonephritis (21,22). IgA nephropathy (23) and nephrotic syndrome due to focal
segmental glomerulosclerosis (24) have also been reported with Nivolumab, and more
recently AIN associated with glomerular lesions (25). Apart from these renal IrAEs, common
causes of AKI are also encountered in patients treated with anti-PD1, like acute tubular
necrosis (ATN) (26), pre-renal and obstructive AKI. Pre-renal AKI was the main cause of AKl in

the present cohort, possibly favored by gastro-intestinal IrAEs (diarrhea and colitis).

In the literature, the time range of AKI onset in patients treated with anti-PD1 is wide, ranging
from 2 days (27) to 10 months, usually between 3-6 months (13,15,19,21). Delayed AKI,
occurring after the last dose of anti-PD1, has also been described (13,19). In the present
cohort, the interval from initiation of anti-PD1 antibodies to AKI was broad as well, ranging

from 3 to 763 days, with a median of 65 days.

Regarding the medical management of AKI (grade 2 and more), oral corticosteroid therapy
and discontinuation of immunotherapy are currently recommended in patients with no
evidence of pre-renal AKI or urinary obstruction (28). The FDA recommends to monitor
patients for elevated serum creatinine prior to and periodically during the treatment with anti-
PD1, and to administer corticosteroids at a dose of 1-2 mg/kg/day (prednisone equivalent)
followed by corticosteroid taper for life-threatening (grade 4) serum creatinine elevation, or
a dose of 0.5-1 mg/kg/day (prednisone equivalent) followed by corticosteroid taper for severe
(grade 3) or moderate (grade 2) serum creatinine elevation. Immunotherapy should be

permanently discontinue in case of grade 4 AKI, and withhold for grade 3 and 2 AKI (29).

Median overall survival of patients from the present cohort was comparable with that
reported in clinical trials (5-8). Age was not associated with survival, as previously described
(30). An improved survival was observed in overweight and obese patients, as described in a
meta-analysis published in 2018 (31). In this meta-analysis, obesity was associated with a 36%
reduction in mortality in patients treated for metastatic melanoma, in particular in male
patients treated with immunotherapy or targeted therapy (versus chemotherapy) (31).
Several hypotheses have been raised to explain this potential protective effect of obesity. The
metabolic and immune dysfunction associated with obesity could be responsible for a chronic
stimulation and dysregulation of T cells (32). This chronicinflammatory state of obese patients
could modify their response to immunotherapy (33), as could their particular gut microbiome

(34-37).



Another interesting finding of this work is that baseline treatments with PPl (37.5% of
patients) and corticosteroids (23.3% of patients) were associated with a reduced survival.
The possible deleterious effect of PPl in patients treated with anti-PD1 for melanoma has been
suggested once before, in the abstract of a retrospective study of 140 patients treated with
ipilimumab alone or in combination with nivolumab (38). The authors suggested that the
reduced survival benefit of anti-PD1 observed with PPl might be related to modified
inflammatory and immune responses (38). No such association of PPI prescription with
mortality was observed in two others retrospectives studies, conducted in patients with
different types of cancers (21% with melanoma) (39,40) treated with anti-PD1 or PDL-1
therapy (39) or anti-CTLA-4 (40). The proportion of patients treated with PPl in clinical trials
from the literature is not notified, and no analysis was conducted regarding their potential
association with outcomes. The association of PPl with mortality observed in the present work
could be biased, PPl being potentially prescribed to more fragile patients, or to patients
treated with corticosteroids. In this study, 76% of the patients treated with corticosteroids
had PPl as a baseline treatment as well and 47% of them treated with PPl had corticosteroids,
so it could be possible that these two factors are mutually dependant. Yet, this work calls for
the evaluation of PPI therapy in future clinical trials of immunotherapy, at least in patients
treated for melanoma.

The worse outcome of patients treated with corticosteroids has not been reported before in
melanoma, but has been observed in patients treated with immunotherapy for non-small-cell
lung cancer (NSCLC). Thus, Arbour et al. reported in 2018 that the use of corticosteroids at the
initiation of PDL-1 blockade was associated with worse outcomes in two independent cohorts
of patients treated for NSCLC (41). The same negative impact was described in patients
exposed to corticosteroids during the first cycle of nivolumab (42). In the present cohort,
almost a quarter of patients were receiving corticosteroids at the beginning of anti-PD1
therapy, with a wide range of doses. Although corticosteroids may reduce the immune
activation on which relies the efficacy of immunotherapy, these patients could also have
presented a more severe melanoma, or a lower tolerance to treatment. Indeed, the two main
indications for corticosteroids in this cohort were: brain metastasis (69%) and/or a history of
a previous IrAE (64%, mostly related to Ipilimumab). The specific effect of corticosteroids on
the outcome of patients treated with anti-PD1 for advanced melanoma is thus uncertain, and

this question will not be answered with this work.



Non-renal IrAEs, although frequently reported in medical charts of patients from the present
cohort (52%) may have been underestimated in this work, due to its retrospective nature. In
clinical trials, IrAEs occurred in 78% of patients treated with Pembrolizumab (10) and 74-97%
of patients treated with Nivolumab (5,9). As reported in the literature, skin reactions were
the most common IrAEs, followed by diarrhea (11). A past history or current flare of extra-
renal IrAE has been described as a risk factor for immunotherapy-related AIN (19), and could
warrant a closer monitoring of renal function in these patients. Here, because episodes of AKI
were mostly pre-renal, we suggest that extra-renal IrAEs, especially gastro-intestinal, should
lead to the suspension of other drugs favoring AKI, such as RAAS inhibitors or diuretics. This
study was not meant to test whether non-renal IrAEs could be a predictor for better outcome,
as described recently in the literature (43,44). True renal IrAE (e.g., acute interstitial nephritis)

was a rare event (1.7%), and globally, AKI did not impact overall survival.

The main strength of this study is its comprehensiveness regarding baseline characteristics
and renal follow-up. Although it was a retrospective work, few data were missing. The
systematic longitudinal gathering of serum creatinine, from the hospital laboratory and from
the patients’ laboratory, as part of the close monitoring of immunotherapy, allowed the
detection of every episode of AKI in this cohort. Another strength of this work is its focus on
patients with advanced melanoma, who displayed few comorbidities, as opposed to patients
with broncho-pulmonary cancers for instance, in whom associated cardio-vascular burden
could have been a confounding factor on the occurrence of AKI. The main limitation of this
study is that not all episodes of AKI were treated with the intervention of a nephrologist, and

that in many cases, the cause of AKI remained uncertain.
5 - CONCLUSION

In this real-life cohort study of patients treated with Nivolumab or Pembrolizumab for
advanced melanoma, 17% of patients experienced at least one episode of AKI, but only 1.7%
of patients had a characteristic renal irAE. The occurrence of AKI did not influence overall
survival in this population with a poor vital prognosis, and CKD was not a problematic burden.
Overweight and obesity were protective in this cohort. Treatments with PPl and
corticosteroids were associated with impaired survival. The proper role of PPl and

corticosteroids on patients’ outcome remains an unanswered question. The growing use of



anti-PD1 in less severe forms of melanoma in the future could also unveil a long-term impact

of AKI episodes.
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Tables and figures legends:

Table 1. Baseline characteristics of the final cohort of 239 patients (NA: not available, missing
data).

Table 2. Baseline characteristics of the two groups: AKI versus control (NA: not available,
missing data).

Figure 1. Flowchart

Figure 2. Kaplan Meier Survival curve in patients treated for a metastatic melanoma with anti-
PD1 antibodies (Nivolumab or Pembrolizumab); N=Number of patients at risk.
2A. Overall survival; 2B. Survival considering the occurrence of AKI; 2C. Survival considering a
composite primary endpoint (AKI or death).

Figure 3. Kaplan Meier overall survival curve in patients treated for a metastatic melanoma
with anti-PD1 antibodies (Nivolumab or Pembrolizumab), univariate Cox regression analysis:
3A. Anti-PD1: line number of treatments. 3B. BMI. 3C. Corticosteroids as a baseline treatment.
3D. PPl as a baseline treatment.

Figure 4. Kaplan Meier survival curve considering the occurrence of AKl in patients treated for
a metastatic melanoma with anti-PD1 antibodies (Nivolumab or Pembrolizumab), univariate
Cox regression analysis: 4A. ACE inhibitors or AIIRA. 4B. Chronic kidney disease 4C.
Corticosteroids as a baseline treatment 4D. PPl as a baseline treatment.

Figure 5. Kaplan Meier survival curve considering a composite primary outcome (AKI or death)
in patients treated for a metastatic melanoma with anti-PD1 antibodies (Nivolumab or
Pembrolizumab), univariate Cox regression analysis: 5A. Anti-PD1: line number of treatments.

5B. BMI. 5C. Corticosteroids as a baseline treatment 5D. PPI as a baseline treatment.
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Figure 1. Flowchart
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N= 343

Nivolumab : N=196

Pembrolizumab : N= 147

placebo (N=82), Anti-CTLA-4
(N=149)

Excluded : Combination of
immunotherapies (N=73),
other indication than

Final cohort : N= 239
Nivolumab : N=121

Pembrolizumab: N=118

melanoma (N=17), Follow-up
outside Marseille (N=5),
Clinical trial (N=1), Missing
data (N=8)
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Table 1: Baseline characteristics of the final cohort of 239 patients (NA: not available, missing data).

Gender :
- Male
- Female
Age (years) :
- Mean (range)
- Median [IQR]
BMI (kg/m2) :
- Mean (range)
- Median [IQR]
Hypertension

Diabetes
Dyslipidemia

Autoimmune Disease

Hemopathy

Chronic Kidney Disease (CKD)
CKD stage Ill
CKD stage IV
Serum creatinine (umol/L)
- Mean (range)
- Median [IQR]
eGFR (ml/min/1,73m2)
- Mean (range)
- Median [IQR]
Smoking

RAAS inhibitor

PPI (Proton Pump Inhibitor)
Allopurinol

NSAID

Diuretics

Corticosteroid

Corticosteroid daily dose (mg)
- Mean (range)
- Median [IQR]
Melanoma staging (AJCC)
- 111B
- 1c
- \%
Anti-PD1 used
- Nivolumab
- Pembrolizumab
N cycles of anti-PD1
- Mean (range)
- Median [IQR]
Cumulated doses of anti-PD1 (mg) :
- Mean (range)

N =239

132/239 (55.2%)
107/239 (44.8%)

66.2 (23-89)
68 [58.5;77]

25 (16-47)

24 [22;27]
98/232 (42%)
NA : 7/239 (2.9%)
27/233 (11.6%)
NA : 6/239 (2.5%)
55/233 (23.6%)
NA : 6/239 (2,5%)
34/233 (14.6%)
NA : 6/239 (2.5%)

10/233 (4.3%)
NA : 6/239 (2.5%)
23/239 (9.6%)
22/23
1/23

79 (35-261)
75 [66 ;86]

82 (22-127)
84 [70 ;94,25]
81/226 (36%)

NA : 13/239 (5.4%)
68/232 (29.3%)
NA : 7/239 (2.9%)
86/232 (37%)
NA : 7/239 (2.9%)
2/232 (0.9%)
NA : 7/239 (2.9%)
12/231 (5.2%)
NA : 8/239 (3.3%)
35/232 (15.1%)
NA : 7/239 (2.9%)
54/232 (23.3%)
NA : 7/239 (2.9%)

45 (5-240)
40 [20;42.5]

2/239 (0.8%)
13/239 (5.4%)
224/239 (93.7%)

121/239 (50.6%)
118/239 (49.4%)

16 (1-76)
8 [4;22.5]

3117 (80-16980)

ﬂ



Previous lines of treatment:

Median [IQR]

Targeted therapy

Ipilimumab

1420 [622.5;4272.5]

82/230 (35.6%)
MD : 9/239 (3.8%)
60/229 (26.2%)
MD : 11/239 (4.6%)



Table 2. Baseline characteristics of the two groups: AKI versus control (NA: not available, missing

data).

Gender:
- Male
- Female

Age (years):
- Mean (range)
- Median [IQR]

BMI (kg/m2):
- Mean (range)
- Median [IQR]

Hypertension

Diabetes
Dyslipidemia
Autoimmune Diseases

Hemopathy

CKD
- CKD stage Ill
- CKD stage IV

Smoking

RAAS inhibitors
PPI (Proton Pump Inhibitor)

Allopurinol
NSAID

Corticosteroid

Corticosteroid daily dose (mg):

- Mean (range)
- Median [IQR]

Diuretics

Melanoma staging (AJCC) :
- 111B
- 1nc
- \%
Anti-PD1 used :
- Nivolumab
- Pembrolizumab
N cycles of anti-PD1:
- Mean (range)
- Median [IQR]

Cumulated doses of anti-PD1 (mg):

- Mean (range)
- Median [IQR]

AKI Group (N=41)

18/41 (44%)
23/41 (56%)

68.3 (40-86)
71 [61;77)

25 (18-38)
25 [22.7;27.2]
21/40 (52.5%)

NA: 1/41 (2.4%)
7/40 (17.5%)
NA: 1/41 (2.4%)

7/40 (17.5%)
NA: 1/41 (2.4%)

10/40 (25%)
NA: 1/41 (2.4%)
2/41 (4.9%)
NA: 0/41 (0%)
9/41 (22%)
8/9
1/9
16/40 (40%)
NA: 1/41 (2.4%)
18/41 (44%)
NA: 0/41 (0%)
20/41 (49%)
NA: 0/41 (0%)
1/41 (2.4%)
NA: 0/41 (0%)
4/41 (9.7%)
NA: 0/41 (0%)
12/41 (29.3%)
NA: 0/41 (0%)

28.4 (10-40)
20 [20;40]
10/40 (25%)
NA: 1/41 (2.4%)

0 (0%)
3/41 (7.3%)
38/41 (92.7%)

22/41 (53.7%)
19/41 (46.3%)

24 (1-67)
17 [7;40]

4678 (95-14660)
2820 [1300;9940]

No AKI Group (N=198)

109/198 (55%)
89/198 (45%)

65.7 (23-89)
68 [57.2;77]

25 (16-47)

24 [22;27]
77/192 (40.1%)
NA: 6/198 (3%)
20/193 (10.4%)

NA: 5/198 (2.5%)

48/193 (24.9%)
NA: 5/198 (2.5%)

24/193 (12.4%)
NA: 5/198 (2.5%)
8/192 (4,2%)
NA: 6/198 (3%)
14/198 (7.1%)
14/14
0/14
65/186 (35%)
NA: 12/198 (6%)
50/191 (26.2%)
NA: 7/198 (3.5%)
67/191 (35.1%)
NA: 7/198 (3.5%)
1/191 (0.5%)
NA: 7/198 (3.5%)
8/190 (4.2%)
NA: 8/198 (4%)
42/191 (22%)
NA: 7/198 (3.5%)

46.8 (5-240)
40 [20;60]
25/191 (13.1%)
NA: 7/198 (3.5%)

2/198 (1%)
10/198 (5%)
186/198 (94%)

99/198 (50%)
99/198 (50%)

14.2 (1-76)
7 [4;19.75]

2717 (80-16980)
1245 [571.2;3396.5]

0.2296
0.2226

0.5480

0.1623

0.2739
0.4142

0,050

0.69
0.0071

0.5875

0.0362
0.1116

0.3228
0.2337

0.3149
0.1227

0.0859

0,7267

0.7328
<0,0001

0.0037
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Previous lines of treatment:

Targeted therapy

Ipilimumab

11/39 (28.2%)
NA: 2/41 (4.9%)
17/38 (44.7%)
NA: 3/41 (7.3%)

71/191 (37.2%)
NA: 7/198 (3%)
43/190 (22.6%)
NA: 8/198 (4%)

0.3599

0.0030
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Abreviations

Anti-PD1 Anti-Programmed Death receptor-1
AKI Acute Kidney Injury

IrAEs Immune-related Adverse Events

ICI Immune Checkpoints Inhibitors

FDA Food and Drug Administration

oS Overall Survival

BMI Body Mass Index

CKD Chronic Kidney Disease

NSAID Non-Steroidal Anti-Inflammatory Drugs
RAAS Renin-Angiotensin-Aldosterone System Inhibitor
PPI Proton Pump Inhibitor

eGFR Estimated Glomerular filtration Rate
AIN Acute Interstitial Nephritis

ATN Acute Tubular Necrosis

Cl Confidence Interval

HR Hazard Ratio

IQR Inter quartile Range

ESRD End-Stage Renal Disease

NSCLC Non-Small-Cell Lung Cancer

ﬂ



SERMENT D'HIPPOCRATE

Au moment d’étre admis(e) a exercer la médecine, je promets et je jure
d’étre fideéle aux lois de I'honneur et de la probité.

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

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

Jinformerai les patients des décisions envisagées, de leurs raisons et de
leurs conséguences.

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

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

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

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

Je préserverai l'indépendance nécessaire a |'accomplissement de ma
mission. Je n’entreprendrai rien qui dépasse mes compétences. Je les
entretiendrai et les perfectionnerai pour assurer au mieux les services qui
me seront demandés.

J'apporterai mon aide a mes confréres ainsi qu‘a leurs familles dans
I'adversité.

Que les hommes et mes confreres m’accordent leur estime si je suis fidele
a mes promesses ; que je sois déshonoré(e) et méprisé(e) si j'y manque.
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