
HAL Id: hal-04190837
https://hal.science/hal-04190837

Submitted on 4 Sep 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - ShareAlike 4.0 International
License

Organizational Impact of Immunotherapies in Advanced
Cancers in France

Valentine Grumberg, Christos Chouaïd, Anne Françoise Gaudin, Christophe
Le Tourneau, Aurélien Marabelle, Isabelle Bongiovanni-Delarozière,

François-Emery Emery Cotté, Isabelle Borget

To cite this version:
Valentine Grumberg, Christos Chouaïd, Anne Françoise Gaudin, Christophe Le Tourneau, Aurélien
Marabelle, et al.. Organizational Impact of Immunotherapies in Advanced Cancers in France. JCO
global oncology, 2023, 9, �10.1200/GO.23.00026�. �hal-04190837�

https://hal.science/hal-04190837
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://hal.archives-ouvertes.fr


Original Reports | Health Services Research

Organizational Impact of Immunotherapies in Advanced
Cancers in France
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ABSTRACT

PURPOSE In 2020, the French National Authority for Health (Haute Autorité de Santé)
published a methodologic guide called organizational impact (OI) cartography
to define and structure assessment of the OI of health technologies. As im-
munotherapies are associated with extended survival and improved quality of
life in advanced cancer, we aimed to identify OIs that immunotherapies had on
health care systems and professionals. To our knowledge, we suggest the first
implementation for OI assessment on the basis of the cartography.

METHODS A literature reviewwas conducted, and interviewswith health care professionals
(HCPs) were performed to identify OIs of immunotherapies. They were asked if
immunotherapies hadOIs classified into threemacrocriteria, namely, impact on
the care process (six criteria), impact on capacities and skills required (six
criteria), and impact on society (four criteria). If an OI was mentioned for a
criterion, information on its impact (minor/moderate/major) and its timingwas
collected. We considered that an OI existed when 75% of HCPs mentioned an
impact for a given criterion.

RESULTS Overall, 27 HCPs were interviewed. For 12 of 16 criteria, most HCPs mentioned
an impact, whereas the literature identified impacts for 11 criteria. Four criteria
(skills and transfer between HCPs, scheduling capabilities, and social rela-
tionship) had consensus amongHCPs and a high impact; two criteria (rhythmor
care duration, working/living conditions) showed consensus but a moderate
impact; two criteria (funding and scheduling capabilities cross-structure) had a
high impact but no consensus. For eight criteria (as environment or inequity),
there was no consensus and moderate impact.

CONCLUSION The introduction of immunotherapies for advanced cancer has had an important
OI in France, regarding capacities and skills. Further research using qualitative
analysis of interviews will provide more information regarding OI.

INTRODUCTION

With 18.1 million new cases diagnosed and 9.6million deaths
per year, cancer is one of the major public health challenges
in many countries.1 Cancer incidence will grow over time.2 At
this time, more than 40% of patients with cancer are eligible
for immune checkpoint inhibitor (ICI) treatment.3 These
treatments have rapidly become the standard of care inmany
indications. ICIs double the proportion of patients achieving
durable response compared with the previous standard of
care (25% v 11%).4 Between 2014 and 2020, ICIs allowed us to
gain 23,788 life years and 18,369 quality-adjusted life years
compared with the previous standard of care at the pop-
ulation treated level in France.5 By improving survival, ICIs
have also strongly modified the management of patients
with advanced cancers and have had an important budget

impact. To date, the overall organizational impact (OI) of this
new therapeutic class for the health care systemhas not been
investigated.

In France, all new treatments that have received marketing
authorization are evaluated by the Haute Autorité de Santé
(HAS), the National Health Technology Agency (HTA), to
determine price and reimbursement status. The assessment
is composed of an evaluation of the actual benefit (AB) and
the clinical added value (CAV) of the health technology by
Transparency Committee (TC). An economic evaluation
regarding the methodology of the cost-effectiveness anal-
ysis can be performed by the Economic and Public Health
Committee (CEESP). The AB rating determines the degree of
reimbursement, whereas the CAV and CEESP opinions are
used for price negotiation. Until recently, an OI could be
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mentioned or claimed in the dossiers submitted to the HAS
for the assessment of the AB, but no methodology on how to
assess the potential OI was published.6 For this reason, this
aspect has rarely been documented.

In December 2020, the HAS published an OI cartography
(OIC) for health technology assessments.7 In this document,
the HAS sought to clarify the aspects associated with the OI
of health technologies. An OI is defined as an effect, con-
sequence, result, or repercussion created by the health
technology on the characteristics and functioning of an
organization or a set of organizations involved in the care or
life pathway of users. To this end, the OIC helps to identify
and structure the OIs according to the perspective of dif-
ferent actors, with a classification on the basis of three
macrocriteria. To date, no information on how this insti-
tutional tool is used in health technology assessments has
been published.

Based on the OIC consecutive steps published by the HAS, the
objectives of this study were to use the OIC to assess in a
structured manner the OI and to apply it on ICIs used for the
management of advanced cancers have had on the health care
system, onhealth careprofessionals (HCPs) andpatients since
their introduction based on literature review and interviews.

METHODS

Organizational Impact Cartography—Description

According to the HAS, an OI is evaluated through three
consecutive steps: the global context of the assessment, the
description of the OI using three macrocriteria and 16
subcriteria included in the cartography, and the identifica-
tion of the actors concerned. The process used to assess the
OI of immunotherapies is given in detail in Figure 1.

The first step aims to describe the global context of the
technology under assessment. This part documents if the
health technology evaluated either creates a new paradigm
or modifies medical care as clinically relevant alternatives
already exist.

The second part of the OIC is the classification of each
possible impact according to the subcriteria and macro-
criteria. The cartography is constituted of the following three
macrocriteria: (1) impact on the care process, (2) impact on
the capabilities and skills required of HCPs and patients to
implement the care process, and (3) impact on the society
and the community. Within each of thesemacrocriteria, four
to six subcriteria are defined (Fig 1—step 2).

Regarding macrocriterion 1 relative to the care process, the
OIC identifies six subcriteria exploring the impact on process
evolution, the quantity or type of staff involved, the material
or digital resources, and the quality and safety of the en-
vironment where the process takes place.

For the evaluation of the impact on the capabilities and skills
required of HCPs and patients to implement the care process
(macrocriterion 2), there are six criteria related to skills and
knowledge, scheduling, working and living conditions, and
funding.

Finally, for macrocriterion 3 relative to the societal and
community impact, the OIC evaluates whether the tech-
nology might have an impact on the community in terms of
health and safety, on social inequalities or accessibility of
care, on social or work relationships in terms of society as a
whole, and on the environmental footprint.

The third step aims to specify which stakeholders (if any) are
concerned by an IO.

CONTEXT

Key Objective
To understand how to assess the organizational impact (OI) of health technologies on the basis of the cartography
published by the Haute Autorité de Santé (HAS) and to identify OIs related to immunotherapies in advanced cancers.

Knowledge Generated
If immunotherapies have improved survival prognosis in multiple cancers, this therapeutic class has also had an OI on
health care. They have increased treatment duration affecting resource utilization and had a major impact on the ca-
pabilities and skills required from health care professionals to implement the care process.

Relevance
To our knowledge, this is the first published work on OI in France using the cartography of the HAS. Health technology
assessment should integrate OI analyses to understand overall consequences of innovative treatments. These analyses
will help to optimize long-term health care organization.

2 | © 2023 by American Society of Clinical Oncology

Grumberg et al

Downloaded from ascopubs.org by 193.51.24.15 on September 4, 2023 from 193.051.024.015
Copyright © 2023 American Society of Clinical Oncology. See https://ascopubs.org/go/authors/open-access for reuse terms.



Data source: Transparency opinion
  Medical need
  Clinically relevant alternative

Treatments included: immunotherapies (anti-PD1/anti–PD-L1)
  Atezolizumab
  Durvalumab
  Nivolumab
  Pembrolizumab

Indications: lung cancer, renal cell carcinoma, urothelial carcinoma, squamous 
head and neck cancer, melanoma, Hodgkin lymphoma

Is a
conventional
care solution

available?

A. Yes
The technology transforms the
existing paradigm of care:
  Medical need met,
  Existence of relevant 
    alternative

B. No
The technology creates a
paradigm of care:
  Unmet medical need,
  Lack of relevant alternative

Step 1: Assessment of the context of use of the therapy

Steps 2 and 3: Macrocriteria, criteria (2) and involved stakeholders (3)

  Skills and expertise (2.1)
  Share and transfer of skills (2.2)
  Scheduling and planning capabilities for health services (2.3)

Scheduling and planning capabilities between structures (2.4)
Working and living conditions (2.5)
Terms, nature, or sources of funding (2.6)

Macrocriterion 2: Impact on capabilities and skills

Macrocriterion 1: Impact on the care process

  Time before the initiation (1.1)
  Process rhythm or duration (1.2)
  Chronology or content (1.3)

Quantity or type of human resource involved (1.4)
Material or digital resources (1.5)
Quality and safety of the environment (1.6)

Structure of the cartography:

Macrocriterion 3: Impact on society and the community

  Health and safety of the community (3.1)
  Inequalities and accessibility (3.2)

Social or work relationships or in society (3.3)
Environmental footprint (3.4)

A: Literature review

Google scholar/PubMed/Embase/Web of Science algorithm:
(Organizational [title/abstract] OR organisational [title/abstract] AND impact [title/abstract] OR aspects [title/abstract] AND immunotherapies [title/abstract]

OR immune-checkpoint inhibitors [title/abstract] OR atezolizumab [title/abstract] OR durvalumab [title/abstract] OR nivolumab [title/abstract] OR
pembrolizumab [title/abstract]) AND France

Google scholar/PubMed/Embase/Web of Science/Google: targeted search on the basis of organizational impact cartography of the HAS 

B: Interviews

Stakeholder identificationImpact identification

Yes No
Criterion 1.1
Criterion 1.2
….

Data interpretation

Is there an impact?

Patient associationsPhysicians/nursesPatients

HospitalPharmacistsInformal caregivers

Care services associati

Yes No Don’t know

When?Weight

FIG 1. Organizational impact assessment process.
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Step 1: Global Assessment of the Context of the Use
of Immunotherapies

To document this part, a review of all TC opinions of im-
munotherapies, which are indicated in advanced cancers in
France (atezolizumab, durvalumab, nivolumab, and pem-
brolizumab, in monotherapy or in combination), was per-
formed from 2014 (first ICI availability) until July 2021 in the
following indications: Hodgkin lymphoma (HL), melanoma
in adjuvant and metastatic settings, non–small-cell lung
cancer (NSCLC), renal cell carcinoma, small-cell lung cancer,
squamous cell carcinoma of head and neck, and urothelial
carcinoma. On the basis of themedical need and the presence
of relevant alternatives for each indication, the context is
classified into one of two categories: (1) the immunotherapy
changes the paradigm of care or (2) the immunotherapy
creates a paradigm of care (Fig 1—step 1).

Steps 2 and 3:Macrocriteria and Subcriteria to Assess the
OI and Involved Stakeholders

Literature Review

For the scientific literature, PubMed database and confer-
ence proceedings for European Societies for Medical On-
cology and French guidelines are searched. For other
information, we perform searches on the Google platform
and on websites of French regional and national health
authorities, patients’ associations, and hospitals. Newspaper
articles and French government publications are reviewed.

In the targeted literature review, all publications presenting
at least one organizational change listed in the OIC are re-
trieved. All descriptions of impact are then classified in the
relevant criterion.

Interviews

Through the literature review, we identify the categories of
actors potentially affected by the introduction of ICIs.
Authors publishing on organizational change since the
introduction of ICIs, ICI pathway or outcomes, and pa-
tients’ association representatives are contacted by e-mail
to propose a semistructured interview. Interviewees are
asked whether someone else could be interested in the
project or who should be interviewed (Fig 1—step 2). A
target of at least 25-30 interviews is set to be representative
of French metropolitan areas and HCPs and patients, with
an opportunity to stop when information saturation is
reached.

During the interviews, each person is asked if ICIs had an
impact on each of the criteria included in the OIC. If they
declare an impact, theymust specify the period of the impact
(ie, during the treatment introduction period [learning
phase] or routine practice or both) and rank the impact as
minor, moderate, and major. They have the opportunity to

give their perspective and, for HCPs, the perspective of their
patients (Fig 1—step 2).

Data and Statistical Analyses

For the literature review, an impact on a criterion is defined
when at least one publication mentioned it.

For the interviews, a quantitative analysis is first performed
to estimate the percentage of HCPs and patients interviewed
mentioning an impact. A consensus on impact is defined
when at least 75% of the HCPs and patients mentioned an
impact for any individual criterion.8-10 Second, the impact is
weighted as follows:minor impact5 1, moderate impact5 2,
and major impact 5 4. An overall mean weight for each
criterion is then calculated. The overall impact is also
compared between categories of stakeholders (eg, physi-
cians v nonphysicians). In the absence of a robust method to
quantify a significant difference, a difference in impact count
or weight between HCP categories of ≥30% is considered
relevant. The second quantitative analysis focused on the
timeframe of the impact to determine whether the impact
occurs during the learning phase or in routine practice. The
consensus to choose the period is fixed when at least 75%
mentioned an impact.8-10

Using the literature and interviews, a qualitative analysis of
the mentioned impact is performed.

RESULTS

Step 1: Assessment of the Context

The results of the 24 TC opinions are summarized in Table 1.
For all opinions, clinically relevant alternatives already existed
before the introduction of the OIC, except for durvalumab. On
the basis ofmedical needdefinedaspoorly ornot covered, ICIs
have created a new standard of care in four cases: durvalumab
in NSCLC, nivolumab in adjuvant melanoma and HL, and
pembrolizumab in adjuvantmelanoma. For all other opinions,
ICIs have transformed the existing paradigm of care.

Steps 2 and 3: Macrocriteria, Subcriteria,
and Stakeholders

Literature Review

The literature review identified 58 publications or articles
focusing on a potential OI according to the OIC criteria
(Appendix Table A1). Impacts were observed for all three
macrocriteria, concerning 11 of the 16 subcriteria. Publications
explicitly mentioned no impact of the ICIs on one criterion
(environmental footprint).15-17 No publication was identified
for four criteria (1.1, 1.5, 1.6, and 3.1). HCPs publishing on OI or
mentioned in publications were physicians (oncologists,
specialists, immunologists, and general practitioners), phar-
macists, nurses, and patient associations.
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Interviews

Overall, 27 interviews were conducted. HCPs and patients’
association representative were from most French regions
and mostly women (56%). Most stakeholders were physi-
cians (56%), specializing in oncology (n5 6), lung medicine
(n 5 2), urology or nephrology (n 5 1), dermatology (n 5 2),
and immunology (n5 3), and one general practitioner. Other
stakeholders were pharmacists (n 5 6), nurses (n 5 3), or
patient association representatives (n5 3). HCPs included in
the study worked in hospital, home care facilities, regional
health care institutions, or academic societies.

There was a consensus on impact between the interviewees for
a quarter of the criteria (n 5 6 of 16). A quarter of the criteria
have had a high impact according to weighting (n 5 6 of 16).

Four criteria (health care stakeholders’ skills [2.1], transferred
skills between health care stakeholders [2.2], scheduling
capabilities [2.3], and social relationship [3.3]) achieved high
consensus andwere rated ashaving ahigh impact; two criteria
(rhythm or care duration [1.2], working/living conditions
[2.5]) achieved high consensus with a moderate impact. Two

criteria (funding and scheduling capabilities cross-structure)
were considered to have a high impact, but no consensus was
achieved. For eight criteria, there was no consensus and
impact was rated as moderate (Fig 2). A consensus of impact
occurring in both periods was observed for half the criteria
(Appendix Table A2).

Stakeholders’ categories perception differed for three cri-
teria. Most physicians considered that there was an OI on the
quality and safety of the environment (criterion 1.3) andon the
context in which the process takes place (criterion 1.6),
whereas this was not the case for nonphysician stake-
holders (Fig 3). On the contrary, most nonphysician
stakeholders more frequently identified an OI on the terms,
nature, or source of stakeholder funding and on the envi-
ronmental footprint.

Comparison Between the Literature Review and
the Interviews

The interviews enabled us to identify OI for more criteria
than the literature review. The main differences concerned
the impact on the care process.

TABLE 1. Context Assessment of the Organizational Impact for Immunotherapies

Treatment Indication
Clinically Relevant Alternatives

to Immunotherapies
Medical Need

Covered

Atezolizumab11 2L NSCLC Yes Partially

Atezolizumab 1 chemotherapy11 1L non-squamous NSCLC Yes Partially

1L SCLC Yes (few) Partially

Durvalumab12 Locally advanced NSCLC No Not

Nivolumab13 Adjuvant melanoma Yes Poorly

Advanced melanoma Yes Partially

HL Yes (few) Not

2L non-squamous NSCLC Yes Partially

2L squamous NSCLC Yes Not specified

2L RCC Yes Partially

2L SCCHN Yes Partially

Nivolumab 1 ipilimumab13 Advanced melanoma Yes Partially

1L RCC Yes Partially

Pembrolizumab14 Adjuvant melanoma Yes Poorly

Advanced melanoma Yes Partially

HL Yes Partially

2L NSCLC Yes Partially

1L NSCLC Yes Partially

1L SCCHN Yes Partially

2L urothelial Yes Partially

Pembrolizumab 1 chemotherapy14 1L non-squamous NSCLC Yes Partially

1L squamous NSCLC Yes Partially

1L SCCHN Yes Partially

Pembrolizumab 1 axitinib13 1L RCC Yes Partially

NOTE. Avelumab and cemiplimab were not included in the analysis as they were not reimbursed before 2022.
Abbreviations: HL, Hodgkin lymphoma; NSCLC, non–small-cell lung cancer; RCC, renal cell carcinoma; SCCHN, squamous cell carcinoma of head
and neck; SCLC, small-cell lung cancer.
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Regarding the criteria with a high impact and/or consensus
(Table 2), interviews enabled us to capture more information
on the OI of ICIs except for the scheduling and planning
capacities for health care services (2.3). Both sources agreed

on the impact on scheduling and planning because of in-
creased treatment duration (until disease progression or with
a stopping rule; 1.2) and service saturation (1-day admission
and pharmacy production; 2.3). Interviews mentioned the

Times before initiation

Process pace or duration

Timing or content 

Staff involved
Material, product, digital resources

Quality/safety

Health care stakeholders skills 
Shared and transfered skills between
health care stakeholders

Scheduling/planning capabilities 

Scheduling/planning capabilities between structures 

Working/living 
conditions 

Funding 
Health and safety 

Inequalities 

Social/work relationship

Environmental footprint 
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Macrocriterion 1: Process impact

Macrocriterion 2: Capabilities and skills impact

Macrocriterion 3: Society or community impact

Consensus

FIG 2. Percentage and weight of impacts. Seventy-five percent of actors mentioning an impact corresponds to consensus. Impact weight
of ≥3 corresponds to high impact.

Physicians (n = 15)

Nonphysicians (n = 12)

0%

25%

50%

75%

100%

1.1: Time before
process initiation

1.2: Process
duration and rhythm

1.3: Chronology or
content

1.4: Human
resources involved

1.5: Material or
digital resources

1.6: Quality and
safety of the
environment

Impact on the care process

0%

25%

50%

75%

100%

2.1: Skills and expertise
required

2.2:  Share and transfer
of skills and expertise

2.3: Scheduling and
planning capabilities for

health services

2.4: Scheduling and
planning capabilities
between structures

2.5: Working and living
conditions

2.6: Terms, nature or
sources' funding

Impact on the capabilities and skills

0%

25%

50%

75%

100%

3.1: Health and safety of
the community

3.2: Inequalities and
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3.3: Social or
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3.4: Environmental
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community

FIG 3. Percentage of impact per health care stakeholders’ category.
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impact on resources in pharmacy services (2.3) caused by
increased patient flow and incubator saturation. On the other
hand, the literature review identified the difference in ca-
pabilities between hospital center to copewith saturation. The

adverse events caused by immunotherapies also affected the
resources needed. For example, interviews mentioned the
increased duration of pharmacovigilance dossier manage-
ment and difficulty in predicting the treatment duration of

TABLE 2. Organizational Impact Identified From the Literature and the Interviews for Criteria With Consensus or High Impact

Criteria
Information Only in the

Literature Information Only in the Interviews Information in Both Sources

1.2: Modifies process pace or duration Unknown stability duration
of ICIs

Increased duration of pharmacovigilance
case management

Increased duration of production
Unpredictability of treatment duration by

ICIs

Treatment duration modification
(increased)

Frequency of administration
modification (indication-
dependent)

Optimal duration unknown
Management of AE duration

2.1: Modifies the stakeholder’s required skills
(knowledge, know-how, and social skills),
and expertise associated with the delivery or
provision of care

APN profession creation Expensive treatment inventory
management

New training for professionals
New AEs management training
Creation of expert networks
Therapeutic education for patients

2.2: Modifies the ability to share and transfer
skills, knowledge, and know-how with other
stakeholders

None Patients’ experience to enrich other
patients’ knowledge

Knowledge split with general
practitioners (less involved in
management of patients with cancer)

Creation of expert networks
Coordination for AE management
Involvement of more stakeholders
Skills transfer (AE management,

patient follow-up) from hospital to
city or home hospitalization
facilities

Skills transfer between hospital
professionals (oncologist,
specialist, APN)

2.3: Modifies scheduling and planning
capacities for health care services or the
patient or informal caregiver

Only cancer centers and
universities can handle
with reorganization

None Increase of treatment duration (until
progression)

Saturation of 1-day admission
services

Need to reorganize services (1-day
admission)

Increase of treatment production
(incubator saturation)

2.4: Modifies scheduling and planning
capabilities between care structures or
combinations of stakeholders

None Hospitalization at home facilities (if
differentiated of 1-day admission
services)

Follow-up by specialists in university
hospital while treatment
administration in local hospital for
some patients

Interdepartmental or hospital networks of
experts

Community health care stakeholders less
involved

Patient transfer between hospitals
for AEs management

2.5: Modifies stakeholder’s working conditions
or living conditions

Quality of life: cognitive
aspects

Quality of life:
psychological aspects

Long-term quality-of-life
evaluation is required

Diversification of home hospitalization
facilities

Toxicity management (on-call duty
required)

Mandatory training
HCPs working conditions (hope for

patients but overload)

Improved quality of life of patients/
living conditions

Possible return to work for patients

2.6: Modifies the terms, nature, or source of
stakeholders’ funding

Market access
agreements

Pathway nurse funding
Major cash investment for hospital
Difficulty in forecasting expenses

(broadening of indications)
Complex management of all financing

methods

Early access programs
Derogatory financing sources
Home hospitalization allowance

3.3: Impact in social or work relationships or in
terms of society as a whole

Quality of life: cognitive
aspects

Quality of life:
psychological aspects

Long-term quality-of-life
evaluation is required

Less visible toxicities
Improved social and family relations
Inter-HCP relationships
Integration of the patient into society

Societal impact
Perception of cancer/hope
Return to work

Abbreviations: AE, adverse event; APN, advanced practice nurse; HCP, health care professional; ICIs, immune checkpoint inhibitors.
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ICIs (1.2). Moreover, the transfer of patients between
hospitals for treatment or adverse events management
(2.4) was identified in both sources. In interviews, HCPs
also mentioned the impact for patients since they are
principally followed by specialists in university hospitals,
whichmay differ from the hospital where their treatment is
administered. The introduction of ICIs has affected the
knowledge and expertise of the HCPs. Indeed, both sources
mentioned the need for training of HCPs and patients
caused by new types of adverse events (2.1) and the transfer
of knowledge between hospital HCPs (2.2).

DISCUSSION

To our knowledge, this study provides for the first time an
assessment of the OI of immunotherapies on the basis of the
cartography developed by the HAS. Immunotherapies have
transformed patient management in most cases.

Immunotherapies have had a strong OI, especially on the
criteria related to the capabilities and skills required to
implement the care process, all of which achieved consensus
or were defined as high impact. Given the increased number
of ICI indications, their effectiveness at prolonging survival,
and the increased treatment duration until progression
(or according to a stopping rule), the number of patients
treated with ICI has increased over time.18,19 In France, be-
tween 2019 and 2020, the number of patients treatedwith ICI
increased by more than 40%.19 The increased patients flow
has had a major impact on the volume of treatments to be
produced in hospital pharmacies and led to a saturation of
outpatient hospitalization services. Consequently, some
hospital centers have implemented amonitoring program to
optimize treatment production and organization of outpa-
tient services. In parallel, experimentations with dose and
schedule optimization and home treatment administration
have been implemented.20-22

ICIs are associated with specific immune-related side ef-
fects.23 More than half of patients treated will experience an
acute or delayed adverse event (AE), sometimes chronically
(up to 40%).24-27 Given the nature of AEs associated with
ICIs, oncologists and specialists have needed further training
to liaise with immunologists to manage these AEs appro-
priately. HCPs have had to create expert networks rapidly to
share knowledge affecting collaboration between care
structures or services (2.4). In France, there are at least 16
multidisciplinary consultation meetings and 25 expert
networks for AE management.28 The outcome of these
meetings should be shared widely to implement current
guidelines.29,30

Apart from the impact on duration (1.2) and relationships
(3.3), for the criteria related to the process of care (MC1)
and to societal impact (MC3), no consensus was obtained
and their impact was considered mild or moderate. The
significant impact on capacity and skills might be
explained by the panel interviewed. Certain criteria such as

social inequalities (3.2)31 or the environmental footprint
(3.4)32 may merit expert evaluation by specialists in these
domains.

The main limitation of this study is related to knowledge of
the OIC. Until the time of writing, the HAS has not published
any guidelines regarding the method for criteria selection
and how the results should be exploited, questioning the
acceptability by the HAS of the methodology reported in this
study. Moreover, the representativeness of each stakeholder
category is questionable. However, physicians (almost half
the sample) are the professionals most frequently dealing
with immunotherapy and our findings were in general
comparable between physicians and nonphysicians for 13
criteria. Therefore, for certain criteria such as funding, social
inequalities, or the environmental footprint, relevant expert
opinion should be considered in further analyses. Further-
more, HCPs did not have a thorough knowledge of the OIC in
terms of composition and interpretation of the criteria but
were interested to participate in the study that had probably
biased or affected their answers. Although the HAS guide-
lines were designed to assess the OI of individual drugs or
health technologies in each indication or setting, we ex-
plored the OI of a therapeutic class across all indications. As a
result, our study did not capture any specificities that may
exist within individual immunotherapies or individual
indications. However, evaluating a therapeutic class as a
whole also provides relevant information. For example, the
expansion of indications for ICIs is the reason why the
saturation of 1-day admission capacity is highlighted
(criterion 2.3). We believe that evaluation of OI by thera-
peutic class should also be considered by the health au-
thorities to have a comprehensive view of the impact of drug
access. To our knowledge, this is the first study exploring
how to conduct an OI impact assessment on the basis of the
OIC prepared by the French HAS. In addition to a targeted
literature review, semistructured interviews with 27 health
care stakeholders enabled a broad spectrum of the different
facets of patient management to be explored.

OI assessments are of growing importance for HTA, and both
European Network33 and the National Institute for Health and
Care Excellence have shown interest in the question. In
particular, the scale of OI assessments needs to be discussed.
However, organization systems are specific for each country,
and even within individual countries, there are multiple
differences between hospitals. Questions remain on how the
assessment of OI should be made. This study showed that a
consensus on the impact of a criterion is not the only feature
that should be considered important or relevant but that the
magnitude of the impact also needs to be taken into account.
Moreover, assessment of the OI of individual drugs in indi-
vidual indicationsmayunderestimate amajorOI causedby the
multiplication of indications for certain drugs.

In conclusion, a literature review and interviews should be
considered for OI assessment. The introduction of ICI has
had a major OI in France, especially regarding capacities and
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skills of health care stakeholders. For hospital outpatient
services, we recommend an assessment of incoming patient
flow and of the treatment duration of ICI by indication to
estimate the required resources better. To prevent saturation

of outpatient services, dose or schedule optimization and
home treatment should be more widely considered. Finally,
to enrich knowledge on AEs, the findings of expert networks
should be more widely shared.
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Honoraria: Amgen, Bristol Myers Squibb, MSD, AstraZeneca, Boehringer
Ingelheim, Novartis, Pfizer, Takeda, Roche, Janssen Oncology
Consulting or Advisory Role: Roche, MSD, Bristol Myers Squibb,
AstraZeneca
Research Funding: AstraZeneca (Inst), Bristol Myers Squibb (Inst), MSD
(Inst), Takeda (Inst), Pfizer (Inst), Novartis (Inst), Roche (Inst), Pierre Fabre
(Inst)
Travel, Accommodations, Expenses: AstraZeneca, Roche, Pfizer, MSD,
Bristol Myers Squibb, Boehringer Ingelheim

Anne-Françoise Gaudin
Employment: Bristol Myers Squibb

Christophe Le Tourneau
Honoraria: Novartis, Bristol Myers Squibb, MSD, Merck Serono, Roche,
Nanobiotix, GlaxoSmithKline, Celgene, Rakuten Medical
Consulting or Advisory Role: Amgen, MSD, Bristol Myers Squibb, Merck
Serono, AstraZeneca, Nanobiotix, GlaxoSmithKline, Roche, AstraZeneca
Travel, Accommodations, Expenses: MSD, Bristol Myers Squibb,
AstraZeneca
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12. Haute Autorité de Santé: Durvalumab assessment. https://www.has-sante.fr/jcms/pprd_2982846/fr/imfinzi-durvalumab
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14. Haute Autorité de Santé: Pembrolizumab assessment. https://www.has-sante.fr/jcms/pprd_2982864/fr/keytruda-pembrolizumab
15. European Medicines Agency: Tecentriq. https://www.ema.europa.eu/en/documents/assessment-report/tecentriq-epar-public-assessment-report_en.pdf
16. European Medicines Agency: Opdivo. https://www.ema.europa.eu/en/documents/assessment-report/opdivo-epar-public-assessment-report_en.pdf
17. European Medicines Agency: Keytruda. https://www.ema.europa.eu/en/documents/assessment-report/keytruda-epar-public-assessment-report_en.pdf
18. Legoupil C, Debieuvre D, Marabelle A, et al: A microsimulation model to assess the economic impact of immunotherapy in non-small cell lung cancer. ERJ Open Res 6:00174-02019, 2020
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69. Centre Hospitalier Universitaire de Toulouse. Cancérologie: le succés de la nouvelle organisation. https://www.chu-toulouse.fr/IMG/pdf/chu_toulouse_trait_union_156_avec_liens.pdf
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APPENDIX 1. ORGANIZATIONAL IMPACT OF
IMMUNOTHERAPIES IN ADVANCED CANCERS IN FRANCE

TABLE A1. Sources From the Literature Review

Macrocriteria Criteria Sources

1 1.1

1.2 Cairns et al34

Couraud et al35

Danson et al36

Denis et al37

Dubois et al38

Escudier et al39

Ferreira et al40

Friedlaender et al41

Kourie et al42

Livre Blanc43

Rabeau et al44

Robert et al21

Wilkinson et al45

1.3 Cahier des charges46

Laparra et al47

Pages et al48

1.4 Cahier des charges46

Ministère des solidarités et de la
santé49

Pages et al48

Réseau régional de cancérologie
Onco-occitanie50

1.5

1.6

2 2.1 Afic51

Champiat et al52

Denis et al37

ESMO53

Galvez et al54

Hospices civils de Lyon55

Institut Gustave Roussy56

Kotecki57

Kostine et al58

Kourie and Klastersky59

Lena and Ricordel60

Livre Blanc43

Moro-Sibilot et al61

Prise en charge du cancer par
l’immunothérapie62

Réseau régional de cancérologie
Onco-occitanie50

Robert63

2.2 Blanc64

Cancéropole Lyon Auvergne
Rhône-Alpes65

Champiat et al52

Coudert et al28

Créquit et al66

Denis et al37

Galvez54

Kourie and Klastersky59

Livre Blanc43

Robert67

Sicard and Veron63

Tree et al68

2.3 Cairns et al34

Center Hospitalier Universitaire de
Toulouse69

Denis et al37

(continued in next column)

TABLE A1. Sources From the Literature Review (continued)

Macrocriteria Criteria Sources

Kotecki57

Kourie et al42

Livre Blanc43

2.4 Coudert et al28

Denis et al37

Kourie et al42

Livre Blanc43

2.5 CHU Liège70

Castel and Joly71

Chouäıd et al72

Cotté et al73

Domnariu et al74

Eseadi et al75

Kaufman et al76

McFarland77

2.6 Ceyrac et al78

Ministère des solidarités et de la
santé79

Sénat80

3 3.1

3.2 Académie Nationale de Médecine81

Denis et al37

Le Figaro82

Livre Blanc43

3.3 Bigay-Gamé et al83

Castel and Joly71

CHU Liège70

Cotté et al73

Domnariu et al74

Eseadi et al75

Fondation ARC pour la recherche sur
le cancer84

Le Figaro85

Park et al86

3.4 European Medicines Agency15,17,87
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TABLE A2. Period of the Impact

Macrocriteria Criteria Mentioned Impact, n

Impact Period, %

Learning Phase Routine Phase Both Phases

1 Impact on the care process 1.1 Modifies times before initiation of the
process

11 9 36 55

1.2 Modifies process pace or duration 24 8 25 67

1.3 Modifies timing or content 19 11 11 79

1.4 Modifies the number or type of staff
involved in the process:
quantitative view of human
resources

17 0 29 71

1.5 Modifies the type or frequency of use
of products, devices, materials,
equipment, infrastructure, and
information systems used in the
process: view in terms of material
of digital resources

17 13 13 75

1.6 Modifies the quality and safety of the
environment or context in which
the process takes place

14 7 29 64

2 Impact on the capabilities and skills
required of stakeholders to
implement the care process

2.1 Modifies the stakeholder’s required
skills (knowledge, know-how, and
social skills) and expertise
associated with the delivery or
provision of care

25 24 0 76

2.2 Modifies the ability to share and
transfer skills, knowledge, and
know-how with other stakeholders

24 8 4 88

2.3 Modifies scheduling and planning
capacities for health care services
or the patient or informal caregiver

21 0 24 76

2.4 Modifies scheduling and planning
capabilities between care
structures or combinations of
stakeholders

18 17 17 67

2.5 Modifies stakeholder’s working
conditions or living conditions

24 4 17 79

2.6 Modifies the terms, nature, or source
of stakeholders’ funding

13 0 38 62

3 Impact on the society and the
community

3.1 Impact on community in terms of
health and safety

13 8 15 77

3.2 Impact on social inequalities or
accessibility of care

18 28 0 72

3.3 Impact in social or work
relationships or in terms of society
as a whole

21 0 5 95

3.4 Impact on environmental footprint 13 15 15 69
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