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se connait depuis un moment, ce fut un plaisir cette année COVID ensemble ! Et Samy, mon
petit Sam, quelle bonne décision tu as prise en rejetant les traceurs radioactifs pour rejoindre
la team cancer.

Aux copains, a nos week-ends épicuriens, a I'équipe qui s’agrandit un peu plus chaque
année. A Nanéde, Léa, Aurélie, Jeanne, Fiona, Franck (Flomp ?), Jojo, Ben, Max, Mych. A
Noah, William, Auguste, et la future petite Duplaix. Aux semi-croustillants, a Alexandre Astier
aussi un peu.

Aux Francgois, qui m’'ont adoptée il y a 10 ans. Juju, Manon, Marion, Nono, Momo, Lisou,
Carotte, Gulay, Aline, Lucie, Brutinou, Yann, Machinq, Ced, Clément, Pouchon, Kirsat. Aux
apéros, aux Noéls et nouvel-an, aux bons moments. A nos petites francoises aussi, Elif, 1zia,
Ellie.

A Sarah et Andréa, toujours aux premiéres loges de tous les événements de ma vie, jai
beaucoup de chance de vous avoir trouvé. Je sais que je peux vous faire une confiance
aveugle et que vous répondrez toujours présentes. Vous savez que la réciproque est vraie,
quelle que soit la distance. A Corentin et Guillaume qui supportent nos potins et nos
raleries !

A ma famille

A mes parents, qui ont été et sont toujours un modéle pour moi. Merci de m’avoir donné les
moyens de faire ce qui me tenait a coeur, merci pour les petits plats en P1, pour toutes ces
petites choses que vous faites naturellement et qui m’ont permis de m’épanouir. Merci d’étre
des grands-parents aimants et attentionnés. Vous étes trés objectivement les personnes les
plus incroyables de cette vaste planete. Je vous aime.

A Mamiloue, qui elle aussi m’a poussé a me réaliser. Aux étés a Pornic, a tous nos beaux
souvenirs ensemble. A Papou, aux devoirs de maths que méme la prof ne comprenait pas,
merci de m’avoir rendue curieuse et fait découvrir la culture scientifique, la philosophie.

9



A Papiri et Doumie, qui sont dans mon coeur, et qui je 'espére s'il existe un apreés, sont fiers.
Je pense a vous.

A Pitou, ou Doudou pouét parait-il, & nos 400 coups, je sais que jai pu étre trés, trés pénible,
mais c’était que de 'amour. Je suis trés fiere de toi. Et a Tia Elodie, merci de prendre soin de
mon petit frére, merci d’avoir rejoint notre famille que tu égaies par ta présence solaire.

A Gégé, pas toujours facile entre nous, et méme si tu ne le vois pas toujours, je suis
extrémement fiere de la personne que tu es devenue. Ready to take on the world ! A Martin,
bienvenue chez les fous, ne prends pas peur, on t'aime bien.

A Tonton Yves, Paula et Garance. On est une petite famille mais on se serre les coudes.
A Pascale, une belle-mére en or, une féministe aguerrie, une super mamie.
A Mamie (B.), quel plaisir de vous voir toujours aussi en forme !

A Xavier, merci pour tes conseils avisés, pour ta guidance, merci d’étre ce Papix sur qui on
peut toujours compter. A Marie-Héléne, merci de toujours avoir une petite pensée pour nous,
un geste d’attention.

A Quentin, parti au bout du monde et revenu sur la cote Ouest, & tous tes projets a venir. A
Antoine et Megan, merci de toujours répondre présents sauf en cas d'extréme contrainte
(COVID par exemple), je vous souhaite beaucoup de bonheur a venir.

A la grande famille Fedi: a Christine, Valérie, Pierre-Marie, Stéphane et Amélie, Marie et
Christophe, Seb et Lili, Didi et Amandine, Estelle et Thibault (aux fondues bien dosées, et
aux vacances), Paul et Anne-Sophie, Pierre. Une pensée pour Grand-pére et Jean-Philippe.

A la presque aussi grande famille Salles : Laurence, Christophe, Juliette, Marion, Justine et
Arnaud, Paul-Eloi, Francois. Une pensée pour David.

To my American family, Nancy, Gary, Annie, Mark, Maddie and now Aaron, Andre and Robert.
It all started 15 years ago, | crossed the ocean, and did not know what to expect. | found
friends, family. To all the great times together, past and future. You will always have a place
to stay in France.

A JD, Eliot, Turk, le Dr Cox, qui m’ont accompagné depuis ma toute premiere année de
médecine.

Et enfin, mais pas des moindres.

A Elisa, ma fille, mon soleil. Depuis que tu es née tu as bouleversé ma vie et toutes mes
convictions. Tu me rends extrémement fiére de toi chaque jour, et je t'aime plus que les mots
ne peuvent le dire.

A Arnaud, le seul et l'unique depuis 10 ans déja. A tout ce qu'on a accompli ensemble, et

tout ce qu'il nous reste a faire. A toutes ces années a grandir et vieillir ensemble. Merci d’étre
mon meilleur ami, et merci d'étre ce papa plein d'amour et de patience.
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Serment d’Hippocrate

e serment d’Hippocrate

Texte revu par I'Ordre des médecins en 2012

“ Au moment d’étre admis(e) & exercer la
médecine, je promets et je jure d’étre fidéle aux lois
de I'honneur et de la probiteé.

Mon premier souci sera de réetablir, de préserver ou de promouvoir la
santé dans tous ses eléments, physiques et mentaux, individuels et
SOCIAUX.

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

Jinformerai les patients des décisions envisagees, de leurs raisons et
de leurs conséquences.

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

Je donnerai mes soins a l'indigent et & 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
abusivementles agonies.Je ne provoqueraijamaislamortdeélibérement.

Je préserverai 'indépendance nécessaire d I'accomplissement de ma
mission. Je n'entreprendrai rien qui dépasse mes competences. Je les
entretiendrai et les perfectionnerai pour assurer au mieux les services
qui me seront demandés.

J'apporterai mon aide d mes confreres ainsi qu'd leurs familles dans
ladversité. 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. ”

SECTEUR
SANTE /7,

Université Grenoble Alpes
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Titre et résumé en francais

Impact de la lére vague épidémique de la COVID-19 sur un hopital de jour

pluridisciplinaire de cancérologie.

INTRODUCTION : La propagation rapide de la pandémie de COVID-19 dans le monde
autour de février 2020 a contraint les hopitaux a repenser leurs organisations. En oncologie,
protéger les patients fragiles est devenu un objectif majeur lorsque les preuves ont montré
que cette population était a risque de développer des formes séveres de la maladie. Les
sociétés savantes et les groupes de recherche nationaux ont publié des directives pour
organiser les soins, mais chaque hépital a di prendre des décisions. Cette étude décrit
certains changements opérés au Centre Hospitalo-Universitaire de Grenoble (CHU) pour

faire face a cette crise.

METHODES : Les données de tous les patients venant a I'hépital de jour d'hémato-oncologie
du 16 mars au 22 juin 2020 (début et fin du premier plan de crise au CHU de Grenoble) ont
été collectées. Le critere d'évaluation principal était la description de tous les changements
de traitement apportés aux patients : changement de protocole, report de traitement, arrét du
traitement, passage en hospitalisation a domicile. Les critéres d'évaluation secondaires
étaient d'étudier les facteurs qui ont influencé ces changements ; d’analyser les toxicités
pour les patients ayant changé de protocole ; et d’observer l'impact sur l'activité quotidienne

de I'hopital de jour.

RESULTATS : 211 patients sur 889 (23,7 %) ont eu un changement dans leur traitement,
principalement un changement de protocole (39,8 % de changement de molécules, 12,8 %
de changement de posologie, 8,6 % de changement de galénique), ou un relai en
hospitalisation a domicile (15,2%) pour recevoir leur traitement. Certains types de traitement
comme les inhibiteurs de points de contrble immunitaires ont été plus pourvoyeurs de

modifications que d'autres, principalement des changements de dosage. C’était d’ailleurs le
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seul critére significatif de changements (OR 1,69 ; IC 95%: 1,08 - 2,66). D’autres facteurs liés
a un changement de traitement de maniére non significative étaient certains types de cancer
comme ceux poumon et téte et cou principalement, par rapport aux autres localisations,
avec un OR respectivement a 1,30 (IC 95%: 0,79 — 2,17) et 1,88 (IC 95%: 0,97 - 3,63). Les
patients métastatiques étaient plus susceptibles d'avoir un changement dans leur traitement,
surtout apres une deuxieme ligne de traitement. L'activité a I'hépital de jour a rapidement
chuté juste avant le déclenchement du plan de crise, pour repartir a la hausse fin mai 2020,

avec un total de 5623 venues sur la période.

CONCLUSION : Méme s'il a été publié de nhombreuses recommandations par les sociétés
savantes, les changements ont impacté moins d'un quart de nos patients. Cela peut
s'expliquer par la faible intensité de la premiére vague de la pandémie dans la région
grenobloise, avec une exposition des patients au sein de I'hdpital qui pourrait étre considérée
comme peu importante pour le SARS-CoV-2. Les patients traités par immunothérapie, ou
traités pour un cancer du poumon ou de la téte et du cou semblaient plus susceptibles
d'avoir eu des changements, en lien avec les indications des inhibiteurs de points de contrdle
immunitaires dans ces localisations. Ces modifications ne semblent pas avoir d'impact sur la
tolérance du traitement pour la plupart des patients, mais la question de l'impact sur la survie

subsiste.
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ABSTRACT

INTRODUCTION: The rapid spread of the COVID-19 pandemic worldwide around February
2020 forced hospitals to rethink their organizations. In oncology, protecting fragile patients
became a major goal when evidence showed that this population was at risk for severe forms
of the disease. Learned societies and national committees published guidelines to organize
care, but each hospital had to take decisions. This study describes some of the changes

made in the Grenoble University Hospital to face this crisis.

METHODS: Data from all patients coming to the hemato-oncology day hospital from March
16™ until June 22™ (beginning and end of crisis plan in the Grenoble University Hospital) was
collected. The primary endpoint was the description of all changes in treatment that were
made for the patients: change in protocol, report of treatment, treatment discontinuation, use
of Hospital Care At Home unit. Secondary endpoints were to look at factors that influenced
those changes; analysis of toxicities for the patients who changed protocols; and to look at

the impact on the daily activity of the unit.

RESULTS: 211 of 889 (23,7%) patients had a change in their treatment, mainly a protocol
change (molecule 39,8% of all changes, dosage 12,8%, form 8,6%), or a switch to Hospital
Care At Home (15,2%) to receive their treatment. Some types of treatment like immune
checkpoint inhibitors had more changes than other, mostly change of dosage. This was in
fact the only significant factor for changes in treatment plan (OR 1,69; IC 95%: 1,08 - 2,66).
Although it was not significant, some cancer types seemed to be more likely for treatment
changes: lung and head and neck mainly, compared with the others, OR respectively 1,30
(IC 95%: 0,79 - 2,17) and 1,88 (IC 95%: 0,97 - 3,63). Metastatic patients were more likely to
have a change in their treatment, especially after the second line. The activity dropped
quickly in the day hospital right before the initiation of the crisis plan, to start increasing again

by the end of May 2020, with a total of 5623 came over the period.
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CONCLUSION: Even though there were many recommendations sorted out by learned
societies, changes impacted less than a quarter of our patients. That can be explained by the
low intensity of the first wave of the pandemic in the Grenoble area, with an exposition in
hospital that could be considered not important to SARS-CoV-2. Patients treated with
immunotherapy, or treated for a lung or head and neck cancer seemed more likely to have
had changes, probably in relation with the use of certain protocols such as immune
checkpoint inhibitors. Those changes did not seem to have an impact on the tolerance of the
treatment for most patients, but the question of the impact on the survival remains

unanswered.
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INTRODUCTION

Since December 2019, the world have been affected by the rapid spread of a new

coronavirus, called SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2). The
disease caused by this coronavirus (COVID-19) is potentially responsible for severe
respiratory syndrome such as acute respiratory distress syndrome (ARDS), and can lead to
death (1). During its first wave in France (from the end of February 2020), the disease was
responsible for 104 073 hospitalizations and 29 720 deaths, for over 60 million inhabitants
(2). In this time of exceptional health crisis, lockdown of the population, promotion of medical
teleconsultation, delay of non-urgent care and surgeries have been put in place to limit the
spread of the virus and prioritize COVID-19 care units (3).
The increased risk of SARS-CoV-2 infection with severe form of COVID-19 in cancer patients
was suggested in Chinese series and then confirmed in other countries struck with COVID-
19 such as France (4-7). It became early on a major issue: protecting those frail patients
from being in contact with the virus (8).

But cancer and blood diseases (benign or malignant) require repeated routine care
for most patients. It starts with screening, then surgeries for patients who can benefit from it.
This care also includes outpatient visits to the hospital for injectable anticancer treatments
(cytotoxic chemotherapy, monoclonal antibodies, immune checkpoint inhibitors, targeted
therapies...) or for blood transfusions. It requires regular imaging for disease follow-up, as
well as medical consultations. It is planned weeks, or months in advance, and is determined
according to precise care protocols for anticancer treatments, with a dose-intensity objective
necessary to obtain disease control. The COVID-19 epidemic required the reorganization of
cancer care structures in several countries, in order to limit very high-risk situations (e.qg.
major surgeries and cytotoxic poly-chemotherapy) and recurrent hospital admissions (9).

In this context, on March 13, 2020, the COVID-19 crisis team of the Grenoble
University Hospital (CHUGA) triggered emergency measures called “white plan”, a crisis plan
developed in every French hospital with different measures in case of a significant influx of

patients. For this crisis, hospital authorities required all services to deprogram or postpone
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non-urgent surgical or medical care, except for certain patients including those followed for
onco-hematological diseases. Various recommendations from French experts or learned
societies, but also from Europe and the United States, have been published for the
management of patients followed for solid tumors or blood diseases (10). The
multidisciplinary oncology day hospital unit (DHU) receives patients with all types of cancers,
solid tumors and blood malignancies, for intravenous treatments. The unit was impacted by
these decisions and the medical and paramedical staff mobilized to propose adaptations or
changes in care to avoid hospital admissions and patients’ contamination. Those changes
were based on national and international guidelines, and according to validated practice.

The present study aims to describe all adaptations and modifications of treatments in
the emergency of the pandemic, and if some patients or treatment’s characteristic led to
schedule protocols’ changes. Toxicities data were also collected, when there was a change in
treatment protocol (dosage, molecule, form). Finally, the activity in the DHU was compared
with previous years. The hypothesis was that the management of patients with oncology and
hematology conditions in the CHUGA day hospital unit during the first white plan led to

significant changes, potentially impacting patients’ care.

METHODS

This study is a monocentric, retrospective and prospective study to assess the impact
of the COVID-19 outbreak on the management of cancer patients’ treatments in the onco-
hematology day hospital unit in CHUGA. This is an observational and descriptive study. Data
was collected from the electronic record for all patients age greater than or equal to 18 years
old, admitted for a treatment in the day hospital unit during the first crisis plan, between
March 16 (first hospital comings in the DHU after the crisis plan was declared) and June 22,
2020. Patients who came only for blood transfusions in the DHU were excluded. Institutional
ethical approval was obtained before study started. Patients did not object to the use of their

data.
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The primary end-point was to determine the proportion of practice changes and
describe them, for patients coming in the DHU during the time period mentioned above.
Those changes were of 7 sorts for each patient: change in molecule, change in dosage,
change in form, treatment report, treatment discontinuation, clinical trial discontinuation,
treatment realized in a Hospital Care at Home (HAH) program. The decision to change or
stop treatment was made by each referent physicians, according to regional, national or
international guidelines. The new treatment or dosage respected market authorizations,
validated in previous studies for each indication. Patients were informed of the changes.
Treatment modifications were not made for this study, but regarding each patient’s situation,
and the daily evolution of local COVID-19 situation.

Secondary endpoints were identifying predictive factors for changes in treatment
through demographic characteristics, type of cancer, type of treatment, or line of treatment if
it was a metastatic setting, using univariate and multivariate analysis. Then, describing new
toxicities if the dosage, the form, or the molecule was changed, and if the toxicity made the
physician switch back to previous treatment plan. Finally, studying modification of patients’
comings in the day hospital compared with 2019.

The treatments are referred as: chemotherapy for all intravenous (V) chemotherapy,
targeted therapies for most antibodies (for example, rituximab as anti-CD20; bevacizumab as
anti-VEGF; cetuximab as anti-EGFR; trastuzumab as anti-HERZ2); immunotherapies are
referring to immune checkpoints inhibitors (nivolumab, pembrolizumab, durvalumab and
avelumab according to validated indications in France). There were also combinations of
chemotherapy with targeted therapies (e.g. Folfox and bevacizumab, or revlimid,
daratumumab and dexamethasone for myeloma), and combinations with immunotherapy
(e.g. carboplatin, pemetrexed plus pembrolizumab).

Descriptive statistics were used. Quantitative variables (age) were described by their
median and interquartile range, and qualitative variables by their number and proportion. p
values less than 0.05 were considered as statistically significant. Univariate and multivariate
mixed-effects logistic regressions were used to assess factors associated with changes in

treatment.
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RESULTS

1) Description of the population

The population is described in table 1. There were 889 patients treated in the day hospital
from March 16™ until June 22", representing 5623 came. This population had a median age
of 66 years old. Hematological diseases, gastro-intestinal cancers and lung and chest
cancers were the three major subgroups in frequency; next subgroups were different solid
tumors. In all solid cancer types the following histological subtypes could be found:
adenocarcinomas, epithelial carcinomas, urothelial carcinomas, some neuro-endocrine
tumors (small-cells or not), and mesotheliomas. The types of cancer described as “others”
contained ten carcinomas of unknown primary, two thyroid carcinomas, and one choroid
melanoma. All detailed localizations are described in appendix 1. The vast majority of
patients (77,1%) were in a metastatic setting, and the most frequent treatment was IV
chemotherapy alone (53,1%).
Overall, 211 patients (23,7%; 1C95%: 21,0% - 26,7%) had a change in their treatment
because of the COVID-19 context (primary objective). Among these 889 patients, 54 patients
were included in clinical trials in the control group, and 4 patients in the group with modified

treatment.

2) Description of treatment modifications

When looking at the 211 patients who had a change in their treatment plan (table 2 and 3),
change of the treatment protocol was the most frequent decision (61,2% of cases, 129
patients), divided in new dosage (39,8%), new form (12,8%) or new molecule (8,6%). New
dosage included doubling dosage for immunotherapy, which allowed to double time between
two doses (83,7% changes for patients with immunotherapy); skipped weekly doses (e.g.
protocols with weekly paclitaxel alone or with bevacizumab, D1 and D8 or D15; weekly
gemcitabine D1 and D8 or D1 alone when associated with platin); skipped dose for targeted
therapy combined with IV chemotherapy (cetuximab D1 D10 400 mg/mz?, instead of a weekly

dose of 250 mg/m?). In hematology, the suppression of dexamethasone in treatment
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protocols (for myeloma and lymphoma patients) was also recorded as new dosage, whether
it was with 1V chemotherapy alone or combined with targeted therapies. Overall, new dosage
represented 22,7% of changes for patients receiving IV chemotherapy, and 56,8% for
patients receiving a combination with targeted therapies.

New form of treatment was mostly change from 5FU intravenous to oral capecitabine, alone
or in combination with oxaliplatin, irinotecan and bevacizumab for gastro-intestinal cancers. It
could also be the use of oral instead of IV etoposide (in platin plus etoposide protocols). It
represented in total 18,6% of IV chemotherapy and 24,3% when combined with targeted
therapies changes.

New molecule was for example choosing docetaxel over paclitaxel for adjuvant breast
cancer; it was also a change in protocol for some patients with 5FU associated with
bevacizumab, who switched to capecitabine alone (overall 14,4% for IV chemotherapy,
10,8% when combined with targeted therapies).

The other most frequent change was using HAH to realize intravenous or subcutaneous
treatments. That could be done for patients treated with anti-HER2 therapies, with
bevacizumab (53,6% of HAH changes were for patients with targeted therapies), or with
immune checkpoint-inhibitors (2 patients, 4,1%). Patients under IV chemotherapy were less
candidate because of the risk of allergic reactions or for logistical reasons (except some
patients with gemcitabine alone, which represented 15 patients, 15,5%).

Of note, treatment discontinuation or report represented about 20% of cases, with a minority
on patient's demand. It concerned mainly patients with IV chemotherapy (15 patients,
15,5%).

Other changes represented: for one patient (breast cancer, metastatic, undergoing anti-
HER2 therapy) pursuing previous treatment instead of the inclusion in a clinical trial; two

patients with multiple myeloma for whom autologous stem cells transplantation was delayed.

21



Table 1. Description of the population

Characteristics

Gender, n (%)

Female 412 (46,3)
Male 477 (53,7)
Age, median (11Q) 66 (57-73)
Type of cancer, n (%)
Hematological 215 (24,2)
Gastro-intestinal 184 (20,7)
Lung and chest 182 (20,5)
Gyaecological 150 (16,9)
Head and Neck 59 (6,6)
Genitourinary 55 (6,2)
Neuro-oncology 22 (2,5)
Sarcoma 9 (1,0)
Others 13 (1,5)
Treatment objective n (%)
Metastatic 685 (77,1)
Adjuvant 171 (19,2)
Neo-adjuvant 31 (3,5)
Not mentionned 2(0,2)
Number of lines if metastatic (n=685)
1 376 (54,9)
2 188 (27,4)
3 59 (8,6)
24 62 (9,1)
Type of treatment, n (%)
IV chemotherapy 472 (53,1)
Targeted Therapy 87 (9,8)
Immunotherapy 106 (11,9)
Chemo + Targeted therapy 180 (20,3)
Chemo + Immunotherapy 44 (4,9)
Modification of treatment, n (%)
No 678 (76,3)
Yes 211 (23,7)
Total, n (%) 889 (100,0)
Table 2. Description of treatment changes
Treatment changes
Treatment discontinuation, n (%) 21 (9,9)
Report of the treatment, n (%)
By the oncologist 20 (9,5)
By the patient 6 (2,8)
HAH, n (%) 32 (15,2)
Changes in protocol, n (%)
New dosage 84 (39,8)
New form 27 (12,8)
New molecule 18 (8,6)
Other, n (%) 3(1,4)
Total, n (%) 211 (100)
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Table 3. Details of changes for each type of treatment

Type of treatment

IV chemotherapy, n (%) 97 (100)
New dosage 22 (22,7)
New form 18 (18,6)
New molecule 14 (14,4)
Report of the treatment 11 (11,3)

Treatment discontinuation 15 (15,5)
HAH 15 (15,5)
Other 2(2,1)

Targeted therapy, n (%) 28 (100)
New dosage 0 (0)
New form 0 (0)
New molecule 0 (0)
Report of treatment 9(32,1)

Treatment discontinuation 3(10,7)
HAH 15 (53,6)
Other 1(3,6)

Immunotherapy, n (%) 49 (100)
New dosage 41 (83,7)
New form 0 (0)
New molecule 0(0)
Report of the treatment 4 (8,2)

Treatment discontinuation 24,1
HAH 241
Other 0(0)

Chemo + targeted therapy, n (%) 37 (100)
New dosage 21 (56,8)
New form 9 (24,3)
New molecule 4 (10,8)
Report of the treatment 2 (5,4)

Treatment discontinuation 1(2,7)
HAH 0(0)
Other 0(0)

Total, n 211

3) Univariate and multivariate analysis for practice changing

Compared with the control group (678 patients), no differences in ages or gender were
detected. In fact, when adding a year to the age variable, the OR is 1,01 (IC 95%: 1,00 -
1,03) for trend in modifications, which is not significant. The repartition between types of
cancer was significantly not the same in the two groups (p=0.0003), suggesting strongly that
modifications did not occur at the same rate for each cancer type. Cancer types with the
higher changes rate were: gastro-intestinal (GI) with 23,9% changes, gynecological cancers

(24,7%), lung and chest (31,9%) or Head and Neck squamous cells carcinomas (HNSCC),

35,6% (table 4).
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Assuming Gl cancers as a reference because of the large number of patients in this
group, multivariate analysis showed that lung and chest cancers and HNSCC had a slightly
higher rate of changes even though it was not significant, with an OR of 1,30 (IC 95%: 0,79 -
2,17) and 1,88 (IC 95%: 0,97 - 3,63) respectively (table 5). On the contrary, genitourinary
cancers had significantly lower changes rate (OR 0,30; IC95%: 0,11 - 0,82).

In the treatments described above, changes decisions were more frequent for
immunotherapy (46,2% of all immunotherapy treatments), followed by targeted therapy
(32,2%) and IV chemotherapy (20,6%). The use of immunotherapy as a treatment (alone or
combined with chemotherapy) was a significant factor for treatment modifications in the
multivariate analysis (OR 1,69; IC 95%: 1,08 - 2,66).

There were more changes for metastatic patients (25,1% of them), than adjuvant (19,5%) or
neo-adjuvant (16,1%). But metastatic setting was no major criteria for changes, compared
with adjuvant setting, despite a slight trend (OR 1,10; IC 95%: 0,70 - 1,73 in the multivariate
analysis).

When looking at the metastatic subpopulation, with Gl cancers still being the reference, no
localizations had significantly more changes, but hematological cancers, neuro-oncology and
genitourinary cancers had significantly less changes (OR 0,54 (IC 95%: 0,30 — 0,98), 0,11 (IC
95%: 0,01 - 0,88), 0,31 (IC 95%: 0,11 - 0,85) respectively). Also, changes became
significantly more important after second line of treatment (OR 2,01; IC 95%: 1,33 - 3,05 in

multivariate analysis).
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Table 4. Treatment changes according to patients’ characteristics

Modification
No Yes p value
Gender, n (%) 0,4100 *
Female 309 (75,0) 103 (25,0)
Male 369 (77,4) 108 (22,6)
Age, median (1IQ) 66 (57-73) 67 (58-75) 0,1293 t
Type of cancer, n (%) 0,0003 *
Hematological 177 (82,3) 38 (17,7)
Gastro-intestinal 140 (76,1) 44 (23,9)
Lung and chest 124 (68,1) 58 (31,9)
Gynecological 113 (75,3) 37 (24,7)
Head and Neck 38 (64,4) 21 (35,6)
Genitourinary 50 (90,9) 5(9,1)
Neuro-oncology 21 (95,5) 1(4,5)
Others (include sarcoma) 15 (68,2) 7 (31,8)
Type of treatment, n (%) 2.98E-10 *
IV chemotherapy 375 (79,4) 97 (20,6)
Targeted Therapy 59 (67,8) 28 (32,2)
Immunotherapy 57 (53,8) 49 (46,2)
Chemo + Targeted therapy 143 (79,4) 37 (20,6)
Chemo + Immunotherapy 44 (100) 0 (0)
Treatment objective, n (%) 0,2420 *
Metastatic 513 (74,9) 172 (25,1)
Adjuvant 136 (80,5) 33(19,5)
Neo-adjuvant 26 (83,9) 5 (16,1)
* Chi2 test

T Wilcoxon Test

Table 5. Factors associated with treatment changes

Odds Ratio (IC 95%)

Univariate analysis

Multivariate analysis

Gender
Female
Male
Age
Adding 1 year
Type of Cancer
Gastro-intestinal
Others
Gynecological
Hematological
Neuro-oncology
Head and Neck
Lung and chest
Sarcoma
Genitourinary
Objective of treatment
Adjuvant
Metastatic
Neo-adjuvant
Immunotherapy treatment
No
Yes

1,00
0,88 (0,65 - 1,20)

1,01 (1,00 - 1,02)

1,00

0,95 (0,25 - 3,62)
1,04 (0,63 - 1,72)
0,69 (0,43 - 1,13)
0,15 (0,02 - 1,16)
1,76 (0,94 - 3,31)
1,49 (0,94 - 2,36)
2,55 (0,65 - 9,89)
0,32 (0,12 - 0,85)

1,00
1,37 (0,90 - 2,09)
0,79 (0,28 - 2,22)

1,00
1,81 (1,24 - 2,65)

1,00
0,71 (0,49 - 1,05)

1,01 (1,00 - 1,03)

1,00

0,86 (0,23 - 3,29)
1,03 (0,59 - 1,82)
0,69 (0,42 - 1,14)
0,18 (0,02 - 1,37)
1,88 (0,97 - 3,63)
1,30 (0,79 - 2,17)
2,75 (0,70 - 10,84)
0,30 (0,11 - 0,82)

1,00
1,08 (0,69 - 1,70)
0,73 (0,25 - 2,13)

1,00
1,69 (1,08 - 2,66)
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Table 6. Factors associated with treatment changes in the metastatic setting

Odds Ratio (IC 95%)
Univariate analysis Multivariate analysis

Gender

Female 1,00 1,00

Male 1,04 (0,73 - 1,47) 0,79 (0,52 - 1,20)
Age

Adding 1 year
Type of Cancer

Gastro-intestinal

Others

Gynecological

Hematological

Neuro-oncology

Head and Neck

Lung and chest

Sarcoma

Genitourinary
Number of lines

1

2

3

24

1,01 (0,99 - 1,02)

1,00

0,95 (0,25 - 3,68)
0,71 (0,38 - 1,34)
0,64 (0,36 - 1,13)
0,14 (0,02 - 1,10)
1,76 (0,92 - 3,38)
1,41 (0,87 - 2,29)
2,28 (0,58 — 8,91)
0,35 (0,13 - 0,97)

1,00

1,68 (1,13 - 2,49)
1,46 (0,79 - 2,71)
0,92 (0,48 — 1,78)

1,01 (1,00 - 1,03)

1,00

0,75 (0,19 — 2,99)
0,62 (0,30 - 1,26)
0,54 (0,30 — 0,98)
0,11 (0,01 — 0,88)
1,81 (0,92 - 3,56)
1,44 (0,87 - 2,36)
2,70 (0,68 — 10,74)
0,31 (0,11 - 0,85)

1,00
2,01 (1,33 — 3,05)
1,94 (1,02 — 3,72)
1,40 (0,68 — 2,87)

Modifications : 171 / 684, or 25,0% (IC95% : 21,8% — 28,4%)

4) Management of toxicities due to treatment changes

In the 129 patients with molecule, dosage or form changes, 36 (27,9%) had new adverse
events (table 7). Palmo-plantar syndrome due to capecitabine was the most frequent event
(13 cases), followed by asthenia, other dermatological toxicities and digestive toxicity
(appendix 2). One patient had a grade 4 adverse event, along with 2 other grade 3 events
(vascularitis, kidney failure and pneumonitis just after the first double-dose injection of
nivolumab for a broncho-pulmonar carcinoma), with decision to stop nivolumab. 9 other
patients developed grade 3 adverse events.
Of those 36 patients, 16 (44,4%) had capecitabine instead of 5FU, 11 (30,6%) had double-
dose immunotherapy, 5 (13,9%) had docetaxel instead of weekly paclitaxel, two (5,5%) had
dosage changes in cetuximab, one (2,8%) had suppression of dexamethasone, and one
(2,8%) dosage change in doxorubicine. For 3 patients who had decrease in the dosage of IV
chemotherapy, there were less adverse events, with a diminution or disappearance of

previous adverse events.
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Among all the patients with changes in protocol (129 patients), 20 (15,5%) went back to the
previous treatment, a majority of them (18 patients, 13,9%) because of a new adverse event

(all grades).

Table 7. Treatment tolerance when protocol was changed

Toxicity when protocol changes

No change, n (%) 90 (69,8)
Less adverse events, n (%) 3(2,3)

New adverse events, all grades, n (%) 36 (27,9)
Total, n (%) 129 (100)

5) Impact of the pandemic upon daily activity

The data was compared with the 2018 and 2019 activities. As expected there are
disparities over months, with a trend for increasing activity over years, explained by an
increasing number of patients under treatment (overall increased survival and time of
treatment, increase incidence and prevalence) (figure 1). From March to June 2020, there
was a clear decrease in the number of patients coming every day. The number of comings
then goes back up to a value of 1646 in July 2020, when there were 1563 comings in June
2020. Comparing April 2019 (1463 comings) and April 2020 (1370 comings), there is a clear
impact of the changes in treatment on the activity of the day hospital (-6.35%).
Taking the period from March to June, comparing 2018 and 2019, there is a 2,88%

augmentation in activity; while comparing 2019 and 2020 there is a 1,60% augmentation.

Figure 2 shows a week per week detail of this activity. Week 12 was the first week of
lockdown, and the establishment of the crisis plan in the CHUGA. This activity already
started dropping at week 11. The first month (week 12 until week 16) of the crisis plan had
the largest drop in activity, and then it started increasing again. Overall it represented 5623
admissions over these seventeen weeks. It is to note that weeks 16, 18 and 21 were four-

day weeks, with holidays were the DHU is closed.
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Figure 1. Evolution of the day hospital activity from January 2018 until December 2020

The green line represents the linear trendline, in average patients number. Grey area represent time

period of the crisis plan.
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Figure 2. Evolution of the day hospital activity week per week, from March until June 2020

Red line is the beginning of the crisis plan, green line the end
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DISCUSSION

The COVID-19 pandemic spread quickly worldwide by the month of February 2020,
and led physicians to rethink quickly the whole organization of care especially in the medical
oncology and in the hematology fields (11). It was necessary to anticipate protecting patients
at risk of severe forms of the disease, as well as the potential lack of medical and
paramedical staff, or hospital beds. In oncology and hematology, surgeries were prioritize to
avoid a damaging delay in care (12). But the challenge was how to organize planned care for
the continuity of care, while not exposing patients with repeated inhospital admissions. In
non-oncology units, most non-urgent care was postponed. Units reorganized their activities
to avoid incoming of patients, and to free hospital beds for COVID-19 patients (13). Learned
societies such as ESMO, and cancer research groups in France or Europe edited guidelines
and recommendations early on (10,14,15). Each oncology and hematology learned societies
established guidelines regarding this crisis and cancer patients. For example, French society
of gastroenterology and gastrointestinal oncology (Fédération Frangaise de Cancérologie
Digestive — FFCD) proposed several measures, including postponing non urgent surgeries or
endoscopic procedures; changing intravenous therapies to oral ones; postponing imaging
and medical consultations for follow-ups as much as possible (16). For genitourinary
cancers, the French society GETUG (Groupe d’étude des Tumeurs Uro-Génitales) advised
for example surveillance over adjuvant chemotherapy when possible for localised
seminomas, or postponing local treatment in localised prostate cancer. Postponing
chemotherapy or immunotherapy with immune checkpoint inhibitors when possible or
changing treatment regimen to limit inhospital care was also recommended (17). For lung
and chest cancer, or HNSCC that were considered very high risk of complications from
COVID-19 due to pre-existing conditions and respiratory problems (18-20), the same kind of
recommendations, with the use of double-dose immunotherapy, or considering switching for
maintenance treatment earlier was given (21-23). For blood diseases, the advice was to stop
using dexamethasone when disease was well stabilized, for experts believed it might cause
more severe symptoms of COVID-19, for example in amyloidosis or multiple myeloma

(recommendation of French Intergroup for Myeloma, IFM). They also recommended delaying
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autologous stem cell transplantations (24). For lymphomas, maintenance treatment with
Rituximab could be delayed during the peak of the epidemic. In all these recommendations,
the delay or suspension of clinical trials was often recommended (25). Most
recommendations, or advices to physicians, were made according to expert agreements or
opinions (grade C), because of the lack of data at the time of publication, and the necessity
to take quick measures to limit the risk of COVID-19 for cancer patients.

Since the beginning of the crisis, some studies were published about the reorganization of
cancer care and its impact, in particular for cancer screening (26), imaging (27), clinical trials
(28), surgeries or follow-ups (29). The Gustave Roussy Institute published a simulation of the
potential impact on cancer care of the reorganization of this major French cancer centre. It
showed the accumulation of delays and the possible consequences on patients’ survival over
the years, with part of this impact attributed to treatment modifications (30). In this
emergency situation, each medical team had to take decisions, leaning on the previously
described recommendations. In our institution, medical oncologists or hematologists
balanced those guidelines with the risks for each patients of a change in the treatment (e.g.

capecitabine versus 5FU, for the adverse events) (31).

This study had the main purpose to describe changes that oncologists from the
CHUGA decided for patients’ treatment during the first wave of the pandemic of COVID-19.
Among the patients treated in the day hospital unit during this time, almost a quarter had a
change in their treatment protocol (molecule, dosage, form), discontinued treatment, had a
report of treatment or were referred to the HAH service. Given all recommendations
available, this rate is low. Some hypotheses can be drawn. Firstly, the low numbers of
COVID-19 cases in the region during the first wave: Grenoble and its suburban area has not
been struck by the pandemic like others cities in France. Secondly, physicians were afraid of
new toxicities (e.g. with capecitabine instead of IV 5FU), or an impact on patients’ survival
with a protocol change or discontinuation. Finally, some patients themselves might refuse
modifications, with yet a low rate of patient’s decision to discontinue treatment (2.6% of the
modification population).
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Some cancer types such as lung and chest carcinomas or HNSCC were more likely to have
a change in their treatment (OR of 1,30 (IC 95%: 0,79 - 2,17) and 1,88 (IC 95%: 0,97 - 3,63)
respectively), with a larger use of immunotherapy in those localizations compared with the
others, that showed to be the only significant factor for treatment changes in multivariate
analysis (OR 1,69; IC 95%: 1,08 - 2,66). Maybe it was because changing immune checkpoint
inhibitors to double the dosage was seen as simple and less likely to bring toxicities. Also, as
we saw before, patients with those cancer types were described as having a higher risk for
severe COVID-19, or to develop ARDS. GI cancers that were used as a reference for
analysis since it had one of the largest number of patients, also were in the types of cancer
with the most changes (23,9%). In the gynecological field (change rate of 27,4%), a main
explanation for this rate is the choice of docetaxel q3w over weekly paclitaxel treatments
despite national guidelines in 2016 to avoid docetaxel after series of severe adverse events,
and the use of HAH for targeted therapies administration. Those changes were not
statistically significant in multivariate analysis. On the opposite hand, genitourinary cancers
seemed to have had significantly few changes (9,5%), due to the use of non-adaptable
chemotherapy schedules (e.g. docetaxel in prostate cancer), or the use of non-modifiable
recent combinations in kidney cancer (double immunotherapy or tyrosine kinase inhibitor
plus immunotherapy), with an overall small number of patients with genitourinary cancers in
the DHU. Looking at metastatic patients, no group seemed to have had more changes, with
Gl still being the reference. One explanation is a greater number of Gl cancer patients having
changes than in overall population, with a result of other cancer (hematological, neuro-
oncology and genitourinary) appearing as having significantly less maodifications in their
treatments. Regarding HAH, typically a well-adapted care delivery system for immune
checkpoints inhibitors, anti-HER2 and anti-VEGF therapies, the amount of patients who
benefited from it is low. It could be explained by the will for physicians to have a clinical
evaluation, or to prevent toxicities due to treatments recently introduced for their patients.
Patients also might prefer to be watched in a hospital facility during treatment. It could also
be explained by the incapacity for the Hospital Care at Home program to take over more

treatments.
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Although it was not significant, changes occurred mainly for metastatic patients, after the
second line of treatment. It can be explained by the will to limit loss of chances in the neo-
adjuvant or adjuvant setting, and the frailty of metastatic patients that is often more important
(worst ECOG status...).

When the protocol was changed (129 patients), 27,9% patients had new adverse events,
7,8% with a grade 3 or more. 20 patients, representing 15,5% of all protocol changes,
switched back to previous protocol. Most patients continued with the new protocol, with a
correct tolerance. The use of oral instead of intravenous chemotherapy, mainly in gastro-
intestinal cancers mainly impacted toxicity, with the higher rate of new adverse events,
followed by double-dose immunotherapy (maybe explained by the larger number of patients
in this category).

The treatment changes decisions were taken early on, with a decrease of the DHU activity
that started a week before the crisis plan was activated all over French hospitals (figure 2).
This decrease continued for the first month of the crisis plan, then there was a rebound in the
number of admissions by the month of June 2020. One explanation is that the first wave of
the pandemic in the Grenoble region did not get high numbers (a peak of 255 patients
hospitalized for COVID-19 at the same time in the whole Auvergne-Rhéne-Alpes region in
April 2020, and a total of 3041 deaths during the first wave, with no excess mortality since
week 18) (2), thanks to the lockdown that happened before there were too many cases in the
area. Another explanation in relation with the first one is that surgical activity and screening
activity bounced back before the end of the crisis plan, leading to more new patients coming
in the DHU. Even though the month of April 2020 compared with 2019 sees a clear decrease
in the activity (-6,35%), the activity during the whole crisis time did not decrease enough to
see a diminished rate of comings, compared to the previous years. The observation is that
the activity augmentation was not as important (+2,88% from 2018 to 2019; +1,60% from

2019 to 2020 on the same period).

The strength of this observational study is the prospective method, as we had the

authorization to start inclusions on May the 11", and stopped inclusions at the date of June
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22", Also it is a real-life study that shows the consequences of the first wave of the pandemic
on a large day hospital (889 patients on a three months’ period, with a number of 5623
admissions). Patients’ characteristics are in line with real-life patients from day-hospital units.
Even though some work has been published measuring different consequences of the
COVID-19 crisis on cancer care, to our knowledge very few studied the real-life impact of the
organization of a care unit on cancer patients’ treatments. The results are coherent with other
studies that showed that impact of modifications of cancer care was maybe more important
on screening and major surgeries, rather than on treatment, in other regions of France or
other countries (26,30,32,33). The limits are the monocentric aspect firstly, that cannot show
the impact on different DH units. It only reflects the practice in our center. The number of
changes appears to be too small to draw solid conclusions for factors that impact the
decision to change treatment. It could have been interesting to have physicians’ reasons for
changing or not treatments. Looking at the second and third wave in France, and especially
the Grenoble region that were more aggressive with an explosive humber of hospitalizations
for COVID-19, maybe we would have obtained different results. Finally, there is a lack in
survival data that could have been interesting to analyze the impact of those changes on

patients’ prognosis.

CONCLUSION

This study reflects the application in real-life of recommendations that were made
based on expert opinions mostly, in a crisis situation that required rapid intervention.
Although there was a clear impact on the activity in the day hospital unit, only a quarter of our
patients had changes in their treatment, over a short period of time (<3 months). The only
item that stands out as a factor to change treatment was the use of immunotherapy. We
cannot conclude here on the long-term consequences for those patients, but there was no
important impact on adverse events for most patients. But those adverse events still raise
attention on the use of oral capecitabine and double-dose immunotherapy, with a need for
close check-up on the patients. The first wave of the pandemic in Grenoble and Auvergne-

Rhéne-Alpes did not strike as badly as authorities first thought, making the changes perhaps
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less relevant than in other regions or countries. Still, it gives physicians the experience of
handling a large scale health crisis, for the reorganization of patients’ care.

Seeing as changes in cancer patients’ care pathway has showed impact on several studies,
the attitude of our center to change less than a quarter of patients’ treatments could have
benefited them, in terms of cancer outcomes. It is among the questions that remain: the one
of patients’ survival, and also the impact on the long-term of those changes on daily practice,
with maybe more HAH inclusions for example, in order to improve the influx of patients in the

day hospital unit, with an activity that keeps increasing.
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APPENDIX

Appendix 1. Detailed description of cancer localizations

Type of cancer in the DHU from No Treatment
March to June 2020 modifications modifications
Hematological 177 (82,3) 38 (17,7)
Myeloma 37 30
Waldenstrom's macroglobulinemia 5 0
Lymphoma 84 6
Chronic lymphocytic leukemia 11 0
Chronic myeloid leukemia 6 0
Myelodysplasic syndrome 16 0
Acute lymphocytic leukemia 7 0
Acute myeloid leukemia 6 0
Other 5 2
Gastro-intestinal 140 (76,1) 44 (23,9)
Oesophagus 3 4
Stomach 19 2
Pancreas 24 12
Cholangicarcinoma 12 1
Hepatocellular carcinoma 16 0
Colon 45 19
Rectum 14 4
Anus 1 2
Other 6 0
Lung and chest 124 (68,1) 58 (31,9)
Lung 122 58
Thymoma 2 0
Gynecological 113 (75,3) 37 (24,7)
Breast 80 32
Ovarian 20 4
Endometrial 11 0
Cervix 1 1
Vulva 1 0
Head and Neck 38 (64,4) 21 (35,6)
Genitourinary 50 (90,9) 5(9,1)
Kidney 13 1
Bladder 21 2
Prostate 13 0
Testicle 3 0
Urinary tract 0 2
Neuro-oncology 21 (95,5) 1(4,5)
Glioblastoma 16 1
Other 5 0
Sarcoma 5 (55,6) 4 (44,4)
Others 10 (76,9) 3(23,1)

- Other in hematology represented: one hairy cell leukemia, one thalassemia, two plasmocytomas,
and one axonal sensory neuropathy with lymphoproliferative disorder in the first group. And one

amylosis, one Gaucher's disease in the second group.

- Other in neuro-oncolgy represented: two astrocytomas, two oligodendrogliomas, one

hemangiopericytoma.

- Other in GI cancers represented: three peritoneal mesothelioma, one small intestine, one appendix,

one cholecystocarcinoma
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Appendix 2. Description of all new adverse events in the treatment changes group of patients

Details of adverse events

Asthenia 11 (22,0)
Palmar-plantar erythrodysesthesia syndrome 13 (26,0)
Other dermatological disorders 5 (10,0)
Arthralgia 1(2,0)
Pain 1(2,0)
Vascularitis 1(2,0)
Pneumonitis 2(4,0)
Digestive disorders (nausea, diarrhea) 5 (10,0)
Liver failure 1(2,0)
Neurotoxicity 2 (4,0)
Cardiac disorders 1(2,0)
Kidney failure 1(2,0)
lonic disorders 1(2,0)
Blood formula disorder 2 (4,0)
Infection 3(6,0)
Total number of adverse events 50 (100)
Grade of adverse events, n (%)
1 11 (22,0)
2 27 (54,0)
3 11 (22,0)
4 1(2,0)
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Page de conclusion

THESE SOUTENUE PAR : Natacha DENIS

TITRE :

Impact de la 1ére vague épidémique de la COVID-19 sur un hépital de jour pluridisciplinaire de cancérologie.

CONCLUSION :

La propagation rapide de la pandémie de COVID-19 dans le monde autour de février 2020 a contraint
les hopitaux a repenser leurs organisations. En oncologie, protéger les patients fragiles est devenu un objectif
majeur lorsque les preuves ont montré que cette population était a risque de développer des formes sévéres
de la maladie. Cette étude a pour objectif de décrire les changements opérés au Centre Hospitalo-
Universitaire de Grenoble (CHUGA) pour faire face a cette crise.

Les données de tous les patients venant a I'hépital de jour d'hémato-oncologie du 16 mars au 22 juin
2020 (début et fin du premier plan de crise au CHUGA) ont été collectées. Le critére d'évaluation principal
était la description de tous les changements de traitement apportés aux patients : changement de protocole,
report de traitement, arrét du traitement, utilisation de I'hospitalisation a domicile. Les critéres d'évaluation
secondaires étaient d’étudier les facteurs qui ont pu influencer ces changements ; d’analyser les toxicités
pour les patients ayant changé de protocole ; et d’observer I'impact sur I'activité quotidienne de I'hépital de
jour.

211 patients sur 889 (23 %) ont eu un changement dans leur traitement, principalement un
changement de protocole (molécule, dosage, galénique pour 61,2% d’entre eux), ou un passage en
hospitalisation a domicile (15,2%) pour recevoir leur traitement. Certains types de traitements comme les
inhibiteurs de checkpoints immunitaires ont été plus pourvoyeurs de modifications, principalement de
changement de dosage. C'était d’ailleurs le seul critére significatif de changements (OR 1,69; IC 95%: 1,08 -
2,66). D’autres facteurs liés a un changement de traitement de maniére non significative étaient certains

types de cancer comme ceux poumon et téte et cou principalement, par rapport aux autres localisations,
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avec un OR respectivement a 1,30 (IC 95%: 0,79 - 2,17) et 1,88 (IC 95%: 0,97 - 3,63). Les patients
métastatiques étaient plus susceptibles d'avoir une modification de prise en charge, surtout apres une
deuxiéme ligne de traitement. L'activité a I'h6pital de jour a rapidement chuté juste avant le déclenchement
du plan blanc, pour repartir a la hausse fin mai 2020, avec un total de 5623 venues sur la période.

Méme s'il a été publié de nombreuses recommandations par les sociétés savantes, les changements
ont impacté moins d'un quart de nos patients. Cela peut s'expliquer par la faible intensité de la premiéere
vague de la pandémie dans la région grenobloise, avec une exposition des patients au sein de I'hépital qui
pourrait étre considérée comme peu importante pour le SARS-CoV-2. Les patients traités par
immunothérapie, ou traités pour un cancer du poumon ou de la téte et du cou semblaient plus susceptibles
d'avoir eu des changements, probablement en lien avec les indications de I'immunothérapie dans ces
localisations. Ces modifications ne semblent pas avoir d'impact sur la tolérance du traitement pour la plupart

des patients, mais la question de l'impact sur la survie subsiste.
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