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received MA in oncology were assigned an ATU, to the benefit of 16,927 patients. Thanks
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to the ATU, 25 of 36 drugs (69.4%) were made available early, on average 203 d (95% CI, 76
—330) before FDA approval and on average 428 d (95% CI, 272—583) before EMA approval.
Only three of 36 drugs were approved by the EMA before the FDA, and the average time
lapse between European MA and FDA approval for these 36 drugs was 216 d (95% CI,

140—293).

Conclusion: This article demonstrates that the ATU system allows patients to benefit from
therapeutic innovations before MA in Europe and USA, with full coverage by the healthcare

system.

© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

The cancer incidence continues to rise worldwide. There
were about 18,000,000 new cases in 2018 and about
9,500,000 deaths. Despite therapeutic advances, cancer
has become the leading cause of death since 2004 in
France, with 157,000 deaths in 2018 [1,2]. To cope with
this challenge, societies need to adapt their approach to
cancer prevention and treatment, with changes in the
development and use of innovative antineoplastic drugs
playing an important role. Medical innovation has a
major impact on patient survival and longevity. The
joint assessment of incidence, mortality and survival
shows that real progress has been made in the man-
agement of many cancers. Overall, patient survival
continues to increase, although there is a wide disparity
between countries. Although few studies have addressed
the issue because of the many variables and confounding
factors, the time required for access to treatment ap-
pears to have an impact on survival [3,4].

In the development of a drug, from the laboratory
research phase to the end of clinical trials, it can take
more than 10 years to obtain marketing authorisation
(MA). The MA should guarantee the quality, efficacy
and safety of the product. In addition, there are pro-
cedures for access to the medicinal products market
before the marketing of the medicinal product is
possible. Access to cancer drugs, especially new inno-
vative drugs, varies worldwide and depends on the
country’s economic strength and policy choices based on
scientific evidence and cost-effectiveness. In the Euro-
pean Union (EU), access to new cancer drugs involves
centralised licensing decisions by regulators and then
each country decides on repayment according to its
national healthcare systems. The Committee for Me-
dicinal Products for Human Use of the European
Medicines Agency (EMA) carries out a scientific
assessment of the application and gives a recommen-
dation on whether the medicine should be marketed or
not. However, under EU law, EMA has no authority to
permit marketing in the different EU countries. The
European Commission is the authorising body for all
centrally authorised products, and it takes a legally

binding decision based on EMA’s recommendation.
Once granted by the European Commission, the cen-
tralised MA is valid in all EU Member States as well as
in the following European Economic Area countries:
Iceland, Liechtenstein and Norway [5].

In France, the average time between MA and patient
access to reimbursable drugs is 530 d [6], which has led
to numerous criticisms about delays in access to thera-
peutic innovation compared to other European coun-
tries or those worldwide such as the United States of
America (USA). However, these criticisms do not take
into account the early availability of medicines, well
before MA and reimbursement, via expanded access.
Expanded access, known in France as Autorisation
temporaire d’utilisation (ATU), makes it possible to use,
on an exceptional basis and over a limited but poten-
tially renewable period, a pharmaceutical speciality that
does not have an MA and is not available to patients
through a clinical trial. The purpose of this study is to
analyse the average time for access to antineoplastic
treatments, taking into account ATU, in relation to the
date of US Food and Drug Administration (FDA) and
EMA approval.

2. Methods
2.1. Particularities of the ATU system

ATU was implemented in 1994. The exceptional use of a
medicinal product before its MA is subject to an
authorisation for use granted by the French National
Agency for the Safety of Medicines and Health Products
(ANSM) under the following conditions: specialities are
intended to treat, prevent or diagnose serious or rare
diseases; there is no appropriate treatment available on
the market; their benefit/risk balance in use is presumed
to be positive according to the state of scientific
knowledge; the implementation of the process cannot be
postponed; and the patient cannot obtain the drug
through a clinical trial [7,8].

The ANSM may at any time suspend or withdraw
these authorisations on public health grounds or if the
conditions under which they were granted are no longer
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met. Drugs available under an ATU are not available in
the city pharmacy, as they do not have an MA. Patients
should be allowed to be treated in clinical trials, if they
exist, as a matter of priority, as these exceptional
authorisations are not intended for investigative pur-
poses but rather to produce real-life data before
approval and outside a clinical trial [9].

Currently, ATUs fall under the following three cat-
egories: (1) cohort ATU (ATUc), (2) extension ATU
(ATUc EI) and (3) nominative ATU (ATUn) (Fig. 1).

These three types of ATU are different both in their
modalities and in their place in the life of the future
drug:

- The ATUn, issued to a designated patient, on the initiative
of the prescribing physician and under his or her re-
sponsibility, for a speciality that does not have an MA. The
evaluation is carried out on a case-by-case basis by a clin-
ical assessor, based on the clinical information provided by
the prescriber and the documents provided by the holder of
the exploitation rights. Since 17th September 2019, a one-
stop-shop has been available to professionals, aimed at
ensuring transparent, rapid and equitable access for all
patients throughout the country. The ATUn is issued for a
fixed period, which is specified on the authorisation and
may not exceed 1 year [10,11].

The ATUc, issued at the request of the holder of the
exploitation rights, for a speciality that does not have an
MA, is at an advanced stage of clinical development and
concerns only those drugs for which the benefit/risk ratio is
presumed to be positive. The pharmaceutical company is
required to file an MA application or to undertake to file it
within a set time limit.

The ATUc EI, which allows an ATU to be granted for a
drug that already has an MA in a different indication. This
system was implemented at the beginning of 2019. To
obtain reimbursement via the Social Security, drugs must
be prescribed as part of their MA. The ATUc EI actually
concern medicines that have received an MA for a specific

indication and for which it is desired to extend the indica-
tion. At the time when the ATUc EI begins, the medicinal
product may under no circumstances be prescribed ‘off-
label’ for the indication covered by the extension.

The evaluation of ATUc applications takes an
average of 4 months to complete. The ANSM evaluates
the drug for pharmaceutical quality, safety and efficacy.
This ATU is valid for 1 year and can be renewed if
necessary [12].

As part of the monitoring process and proper use of
the drug, when a situation not in conformity with the
MA is identified, the ANSM may take the opportunity
to develop a temporary recommendation for use
(recommandation temporaire d’utilisation—RTU) when
it identifies an unmet therapeutic need, to regulate pre-
scriptions. The objective is to secure the use of medi-
cines. RTUs are issued for a maximum period of 3 years,
which are renewable. As compared with the ATUc EI,
the RTU is used when the industrial firm cannot or does
not apply for a new MA.

Both ATU and RTU drugs are delivered in hospital
pharmacies only.

When a drug obtains an MA, ANSM determines the
date on which the ATUc ends or from which it will no
longer be possible to obtain the ATU. This date depends
on the date of notification of the MA and the time
required for the pharmaceutical firm to be able to make
the drug available in accordance with its MA. To pre-
vent any disruption in patient care, it is possible to
continue delivering drugs that have benefited from an
ATU by health establishments, along with Social Secu-
rity coverage until the reimbursement or publication of
its price. This so-called ‘post-ATU’ phase begins on the
date the ATU stops (date of MA) and ends when the
price and reimbursement are published in the Official
Journal of the French Republic.
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Fig. 1. The availability of drugs in France. AMM, French marketing authorization; ATU, Autorisation temporaire d’utilisation; ATUc

El, extension of cohort ATU.
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In France, the price of a drug benefiting from an
ATU can be set freely, with no regulation. It is set by
pharmaceutical firms without any evaluation by the
national authorities. Indeed, this compassionate use
system is positioned before the market access procedure
by way of exemption from the MA, but also from the
evaluation by the French National Authority on Health
(HAS) and the price-setting procedure by the indepen-
dent Economic Committee on Health Products (CEPS).
In fact, once MA is obtained, HAS evaluates the drug
for reimbursement and pricing. For this purpose, the
Transparency Commission (CT) evaluates the medical
service rendered (SMR) and the improved medical ser-
vice rendered (ASMR). When the drug claims to be
innovative and may have a significant impact on Social
Security expenditure, the HAS Economic Evaluation
and Public Health Commission (CEESP) evaluates its
efficiency. The National Union of Health Insurance
Funds (UNCAM) then sets the reimbursement rate.
Finally, the price is negotiated between the CEPS and
the pharmaceutical firm based on clinical data and the
HAS evaluation [13].

Initially, pharmaceutical firms made these drugs
available free of charge. Today, thanks to this tariff
freedom, they are permitted to set prices that will serve
as a basis for future price negotiations. However, if the
price set by the CEPS is lower than the amount previ-
ously set by the firm, the firm must pay the difference to
the Social Security. Drugs prescribed as part of an ATU,
whether nominative or cohort, are fully covered by the
Social Security.

This study focused on the quantitative and qualita-
tive expanded access measures (ATUn, ATUc and
ATUc EI) and temporary recommendations for use
(RTU) evaluated and launched by the ANSM over the
last 13 years in oncology. Although the ATU system
started in 1994, we focused on the period between
January 2007 and December 2019 because before this
period, data were very heterogeneous in quality and
therefore could not be used.

2.2. Selection of medicines and data sources

Using data from ANSM, all antineoplastic and endo-
crine medicines in oncology that have benefited from the
ATU system and were authorised between 2007 and
2019 were identified. Medicines that were withdrawn
post-approval, suspended, or refused by EMA or the
ANSM were not included. Generics and biosimilars
were excluded. Furthermore, as haematology is a very
different speciality to medical oncology and involves
different stakes, particularly in terms of analysis of the
risk-benefit ratio, antineoplastic drugs in haematology
were also excluded. The dates of European MAs for
cancer medicines were obtained from the EMA website.
Data on the FDA standard approval, expedited
approval programs (accelerated approval,

breakthrough, fast track and priority review) were
extracted from the FDA website and the FDA novel
drug summaries.

The time a medicine first becomes available (launch)
was defined as the month in which a new medicine was
first procured in either hospital or outpatient settings.
The date of availability may therefore precede the
reimbursement of the drug.

3. Results

Between 1st January 2007 and 31st December 2019,
the ANSM evaluated and assigned in oncology an
ATU to 36 antineoplastic drugs. Of these drugs, six
were immunotherapies (16.7%) and 30 were targeted
therapies (83.3%) (see Fig. 2). Except alpelisib for
which the case is pending, all these drugs received
secondary EMA approval. During the same period, 67
drugs were granted MA in oncology. This means that
more than 50% (53.7%) of the medicines that obtained
an MA were made available early through the ATU
system.

In 13 years, 16,927 French patients were able to
benefit from therapeutic innovations for the treatment
of their cancer within the framework of an ATU, that is,
an average of 1692 patients per year. Among these pa-
tients, 5774 were able to benefit from an ATUn and
11,153 from an ATUc (Fig. 3). Forty-three patients
(0.2%) were less than 18 years old.

The six drugs with the highest number of patients
treated via an ATU were, in order: nivolumab (2660
patients), palbociclib (1774 patients), abiraterone ace-
tate (1629 patients), regorafenib (1205 patients), pem-
brolizumab (1181 patients) and ipilimumab (988
patients). These results can be explained by the fact that
some drugs may have benefited from an ATU in several
indications. This is the case for nivolumab, indicated for
patients with metastatic melanoma or non—small-cell
lung cancer (NSCLC), and regorafenib, indicated for
patients with metastatic colorectal adenocarcinoma or
gastrointestinal stromal tumours. For the other drugs,
this is due to the high prevalence of the target popula-
tion (patients with HR + metastatic breast cancer for
palbociclib, those with castration-resistant metastatic
prostate cancer for abiraterone acetate) and/or a lack of
other effective therapeutic opportunities (patients with
metastatic or locally advanced melanoma for pem-
brolizumab and ipilimumab).

Twenty-six percent of the treatments that were made
available early in the context of ATU have an indication
in the treatment of skin cancers (of which 20% in mel-
anoma) and 20% in NSCLC. Among these ATU drugs,
the most represented classes are immunotherapies (17%)
and targeted therapies acting on the ALK (14%) and
PARP (12%) (Supplemental figure 1).
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We then looked at the timeframes for making the 36
drugs that benefited from an ATU available in the USA,
Europe and France. Although the average time lapse
between European MA and FDA approval for these 36
drugs is 216 d (95% confidence interval [CI] 140—293),
thanks to ATUs, the antineoplastic drugs were made
available in France on average 203 d (95% CI 76—330)
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before their approval by the FDA in the USA and on
average 428 d (95% CI 272—583) before EMA approval.
The mean time from onset to completion of ATUs
(nominative and/or cohort) was 420 d (95% CI
365—673) (Fig. 4). Thanks to ATUs, 25 of the 36
(69.4%) drugs were made available early, even before
FDA approval. Only eleven drugs (30.6%) had access

HATUn
mATUc

Fig. 3. Detail by molecule of the number of patients included in ATUc or having benefited from an ATUn between 1st January 2007 and

31st December 2019. ATUn, nominative ATU.
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after FDA approval. All medicines had early access
before EMA approval. The EMA almost systematically
gave access to medicines after the FDA, as only three
medicines (8.3%) were approved by the EMA before the
FDA.

Some drugs were also approved by the FDA for in-
dications other than those approved by the EMA. For
example, nivolumab (in combination with ipilimumab,
based on the phase I CHECKMATE-142 study) and
pembrolizumab were approved by the FDA for the
treatment of pre-treated, microsatellite instability-
high or deficient mismatch repair, metastatic colorectal
cancer, which was not the case in Europe. Finally, lar-
otrectinib is, to date, the only drug that has been granted
MA in Europe and the USA for patients with NTRK-
fused tumours, regardless of the location of the primary
tumour.
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4. Discussion

Cancer is one of the greatest public health problems in
the world. To fight this scourge, improving the devel-
opment of anticancer drugs and the efficiency of health
systems is a top priority. More effective antineoplastic
treatments must reach patients in a timely fashion and
at affordable prices. Several processes have been devel-
oped by the FDA and EMA to help ensure early access
to promising drugs: fast track FDA, prime EMA, pri-
ority review FDA, accelerated approval FDA, break-
through therapy FDA and conditional approval EMA.
Unfortunately, given the complexity and time-
consuming nature of these regulatory processes, early
access to anticancer drugs remains a challenge [14,15].
To ensure the earliest possible availability of therapeutic
innovations while guaranteeing full reimbursement to
patients, France has had the ATU system in place since
1994, allowing exceptional wuse, after in-depth
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assessment, of innovative antineoplastic treatments
before MA at no cost to the patient, as the drugs are
fully paid for by the Social Security. In this article, our
objective has been to describe the particularities of this
drug availability system, which allows the administra-
tion of a new drug in oncology outside a clinical trial
and before market access, and to outline its impact on
antineoplastic treatments over the last 13 years. This
involves the accessibility and availability of the drugs as
well as systematic affordability due to the system’s
coverage assistance.

Between January 2007 and December 2019, after
exclusion of medicines that had been withdrawn post-
approval, suspended, or refused by the EMA or the
ANSM, as well as generics and biosimilars, 67 drugs
were retained, of which 36 were granted ATU, that is,
54% of the new oncology drugs first approved in the
period for an MA. The absence of ATU for the
remaining drugs is explained by the fact that ATUc are
issued on the initiative of the pharmaceutical company
and ATUn are issued on the initiative of the prescribing
physician. Thus, the main reason for the absence of
ATU for a given drug would be that there has been no
request from either the physician or the pharmaceutical
company. Thirty-six antineoplastic treatments were
eligible for ATUs, allowing 16,927 French people to
benefit from them. This can be considered as a small
number when compared to cancer incidence in France
(382,000 per year [2]), and maybe explained by the fact
that innovation in oncology mainly concerns metastatic/
advanced cancers, at a specific and well-established stage
under precise immunohistochemical and/or molecular
conditions, that clinical trials take priority over ATU,
and that physicians are not sufficiently informed about
the ATU system.

The RTU differs from the ATUextension (ATUex)
by the fact that, in the case of ATUex, the industrial firm
is ready to apply for MA for the indication in question,
whereas in the case of RTU, the industrial firm is not in
the process of applying for MA for the indication in
question. For example, Crizotinib was approved for
ATU from 2010 to 2013 for the treatment of adult pa-
tients with ALK-positive NSCLC. It subsequently
received an MA for the treatment of patients with
locally advanced or metastatic ALK or ROSI1-positive
NSCLC. It now benefits from an RTU, starting from
27th December 2019 and lasts for 3 years, for the
treatment of adult patients with locally advanced or
metastatic NSCLC with a mutation of exon 14 of C-
Met, after at least one line of platinum doublet therapy
with or without immunotherapy, following the results of
the phase II ACSe Crizotinib and METROS trials.
Indeed, there was no therapeutic alternative in this
indication.

EU legislation lays down harmonised rules to ensure
the quality, safety and efficacy of medicines. Medicinal
products can only be marketed in the EU if they have

been granted an MA by the EC or by the competent
national authorities. Directive 89/105/EEC, adopted at
the end of the 1980s, sets out the minimum procedural
requirements to ensure the transparency of national
pricing and reimbursement measures. These re-
quirements include compliance with specific time limits
for individual pricing and reimbursement decisions (90
d for pricing, 90 d for reimbursement or 180 d for
combined decisions) [15]. The average approval time for
drugs in the EU is 418 d [16]. In general, patients in the
USA have access to newer, more effective drugs earlier,
presumably because of the frequent use of expedited
review procedures [17]. In Japan, the approval time has
decreased from 1239 d in 1998 to 531 d in 2002 [18].
Although the reimbursement of antineoplastic drugs did
not usually follow the 180-d recommendation, in
accordance with the directive of the European Parlia-
ment and the Council, the ATU system made these
drugs available to patients well before approval in other
countries [15,19].

Nevertheless, other countries have developed early
access programs, notably the USA. The FDA allows
three types of early access: one for individual patients
when they have a serious, life-threatening condition for
which there is no other treatment option; one for a
patient population when the investigational drug is not
being actively developed; and finally, expanded access
to a large population to bridge the gap between the
completion of clinical trials and marketing approval
[20]. Following accelerated approval, pharmaceutical
companies are required to conduct post-approval
clinical trials to confirm that the drug provides clin-
ical benefit, as predicted by the surrogate end-point.
From 1992 to 2010, the FDA granted accelerated
approval to 35 oncology products for 47 new in-
dications. However, clinical benefit was confirmed in
post-approval trials for 26 of the 47 new indications,
resulting in conversion to regular approval [21]. In
addition, the federal ‘Right to Try’ act was signed into
law on 30th May 2018 to create an additional way,
different from the FDA’s expanded access, for patients
to gain access to an investigational, out-of-study drug,
when the patient, the physician and the manufacturer
all agree on its use. This is the case when a trial is not
available, either because there is no room for recruit-
ment, even when the trial itself is open, or because the
patient cannot meet one or more of the trial’s eligibility
criteria. Eligible drugs are those that are not approved
by the FDA for any indication, have completed a phase
I trial, have an ongoing pivotal trial and have an active
registration plan [22]. The EMA has also developed an
early access program including PRIME (priority med-
icines) combining three different approaches: acceler-
ated assessment, conditional MA and opinion for
compassionate use [23]. Accelerated evaluation is the
rapid assessment of drugs of major public health
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interest, particularly therapeutic innovations. Next,
conditional MA accelerates access to drugs that meet
medical needs (fatal diseases, orphan drugs, emergen-
cies). Finally, compassionate use refers to the use,
under strictly controlled conditions, of an unauthorised
drug in individual patients suffering from a fatal, long-
term or severely debilitating disease for which there is
no effective authorised treatment. Each Member State
coordinates and implements its own compassionate use
program, laying down specific rules and procedures.
The medicinal product may still be in the clinical trial
phase without a clear safety profile and dosage.
Although early access programs appear to provide a
real benefit in terms of public health, their development
is limited by several issues, including the high risk of
safety-related label changes.

Moreover, access to cancer drugs should be regarded
through two perspectives: the first is market access
through clinical trials or approval of the drugs; and the
second is approval of the drugs to be reimbursed or
covered by the medical system of each country. As an
example, American access is usually described as a
favourable system in terms of time to access, but
approval of the drug through the FDA does not mean
that the drug will be covered by specific insurance
(Medicare, or other private insurance). Market access
and coverage by Social Security or private insurance are
clearly two evaluation methods that do not obey the
same evaluation process. Market access is based on an
evaluation of the risk/benefit ratio of a new medication,
while the reimbursement process involves a comparison
of several risk/benefit ratios from several therapeutics
strategies to choose the best one. In France, coverage by
Social Security is independent of the price of the drug
and only depends on the comparison of the benefit/risk
ratios between the different therapeutic alternatives
(relative benefit/risk ratio). The cost-effectiveness ratio is
analysed after the reimbursement decision [24]. Ac-
cording to a recent OECD report, products/indications
are, on average, approved in OECD/EU countries
12—17 months after the first MA, which most often took
place in the USA [19]. Patient access to antineoplastic
drugs varies in Europe, resulting in varying lead times
for MA and drug availability. Indeed, countries have
different healthcare systems, both administratively and
technically. The availability of the drug depends not
only on the date of MA but also and above all on the
date of reimbursement. Two countries are exceptions to
this: England and Germany, where all authorised drugs
are reimbursed by default. Nevertheless, in England,
drug uptake can radically change according to the Na-
tional Institute for Health and Care Excellence evalua-
tion [19]. Another exception is France with its ATU
system allowing early access to medicines before MA
and reimbursement. But beyond the administrative

aspects of each Health Insurance scheme, the difficulty
of access to treatment is also due to other factors: the
growing number of new therapies with various in-
dications, uncertainty about the clinical benefit and the
increasing price of new molecules. Finally, the financial
coverage granted to medicines also differs, thus making
the affordability of antineoplastic therapies highly
diverse among patients [25—30]. A previous study by
Varol et al. reported a launch time of approximately 2
years between 1995 and 2008 versus 4 years before 1995
[31]. The creation of the EMA and harmonisation of
regulatory requirements in OECD countries explain the
reduction in delays. This cooperation between regula-
tory authorities has increased in recent years to minimise
these delays and improve access [25]. However, it does
not guarantee that the new indication will be covered
and be affordable for patients.

In conclusion, this article shows that the ATU system
allows patients to benefit from therapeutic innovations
before MA in different countries, including the USA,
with full coverage. In many countries, the development
of early access programs allows to effectively reduce
drug access times. Improving access to care while as-
suring optimal drug safety still remains a challenge in
oncology.
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