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Compassionate use is a system that provides patients with exceptional access to investigational new drugs to

treat life-threatening diseases that have no effective conventional treatments. The purpose of this study was to
characterize and assess the current status of the compassionate use program’s application in Japan by evaluating
expanded access clinical trials (EACTs) conducted between 2016 and 2021. In this study, a data set containing all
EACTSs, and pivotal clinical trials (PCTs) conducted in Japan between February 2016 and April 2021 was obtained
from the Pharmaceutical and Medical Devices Agency, systemically reviewed, and analyzed. During the 5years since
EACTs began in Japan, out of 2,031 PCTs, 31 EACTs were conducted in Japan. Twenty-four trials (77.4%) of the 31 EACTs
used anticancer drugs and 5 of those trials (16.1%) were conducted in children. Furthermore, we conducted an
EACT survey for drugs with a high degree of social and patient demands as recommended in the EACT notification.
Among the 2,031 PCTs, we found 152 trials with high degree of social and patient demands. Of these, EACT was
implemented in 17 trials (11.2%). Days from the start of the EACT to the submission of new drug applications and
the approval were 9.0 (67.0-56.5) and 208.0 (172.8-308.8) days, respectively. Of the 31 EACTs conducted, 24
(77.4%) drugs have been approved as of August 2021.. This first comprehensive study on EACTs clarified the current
status and issues of Japan’s compassionate use system and the 5years since the program initiated.

Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE
TOPIC:?

M In Japan, this is the first comprehensive study on expanded
access clinical trials (EACTSs).

WHAT QUESTION DID THIS STUDY ADDRESS?

M This study clarified the current status and issues with
EACTs conducted to date.

WHAT DOES THIS STUDY ADD TO OUR
KNOWLEDGE?

M Differences and similarities between the compassionate
use systems in Japan and the United States and the European
Union.

After the discovery of a pharmaceutical product or drug com-
pound, it typically takes at least 10years to conduct nonclinical
and clinical trials, obtain approval from the regulatory authorities
in each region, and launch the procluct.1 The marketing autho-
rization process for new medicines is often time-consuming and
distressing for patients, underscoring the urgent need for mak-
ing promising new drugs available to patients at the earliest time.
Various measures, such as promoting development and shortening
the review period, have been implemented to improve patient ac-

. . 2-6
cess to these new, innovative drugs.

HOW MIGHT THIS CHANGE CLINICAL PHARMA-
COLOGY ORTRANSLATIONAL SCIENCE?

[ It is important to get patients to access really good medicines
as early as possible by solving problems. The authors proposed a
single-patient EACT system.

Compassionate use (CU) is a system that allows unapproved
investigational drugs to be used on a case-by-case basis to treat
serious life-threatening diseases for which existing drugs are in-
effective from an ethical or humane perspective.” CU generally
requires several unique conditions to be met. Implementation in
public systems, such as laws, and the exceptional use of unapproved
investigational drugs under specific conditions are among the pre-
requisites. Furthermore, patients with specific issues, such as those
with serious or life-threatening diseases, those unable to participate
in clinical trials, those for whom no approved alternative drugs are
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available, and those whose self-pay burden is not increased, are in-
cluded in the prcrcquisites.8 In CU, it is also critical that patients’
access to unapproved investigational drugs does not interfere with
the standard clinical trial process required to approve the drugs.9
Other terms for “CU” include “Managed Access, “Expanded
Access;” “Named Patient Supply,” “Special Access,” “Early Access,”
and “Temporary Authorization for Use,” which are regulations
regarding access to investigational drug use for unapproved
medicines.'’

CU has been institutionalized in the United States and Europe
forarelatively long time. The history of the initial discussion on CU
programs led to their initiation, which was the HIV/AIDS crisis
in the 1980s.'' CU was traditionally used in the European Union,
particularly in France and Italy; however, a regulatory framework
was created within the EU’s Legislature in 2004."* This regula-
tory framework described in regulation number EC726/2004 is a
high-level rule in the EU’s legal system.13 Likewise, the US Food
and Drug Administration (FDA) conducts several expanded ac-
cess programs (EAPs)."* The FDA guidelines use administrative
terms, such as “treatment use of investigational new drug” and “ex-
panded access” to explain that this is the same as CU that is com-
monly used in the European Union."® In the United States, the
“emergency use” and “individual patients” mechanisms are used
for single patients in all phases, whereas “intermediate-size patient
population” and “treatment investigational new drug (IND)/pro-
tocol” mechanisms are used for cohort patients. In particular, these
are applicable during or after the clinical trial phase.lé The Right to
Try Act of 2017 promoted the EAPs and encouraged early access
to investigational clrugs.17’18

In Japan, the CU system was established in January 2016 as the
Japanese version of the CU program (J-CU program).19 CU op-
erations began with expanded access clinical trials (EACTs), also
known as “clinical trials conducted from a humanitarian perspec-
tive.” Moreover, a law was enacted in Japan mandating the use of
EACTs for treating life-threatening diseases for which existing
therapeutic drugs are ineffective. EACTs are typically conducted
within a standard clinical trial framework after the enrollment
process in pivotal clinical trials (PCTs) is complete. This practice
reduces the EACT’s interference with the relevant drug develop-
ment process. In addition, four conditions were set as recommen-
dations for CU with high social and patient demands. These four
conditions of high social and patient demands found in the con-
ditions of the rule include drugs for EAPs in the United States,
drugs receiving the Sakigake designation system, drugs for orphan
diseases, and drugs specially requested for development by the
Review Committee on Unapproved Drugs.20 The program’s im-
plementation, which began in 2016, was also meant to promote
drugs that met these four criteria to be considered for EACTs in
Japan. Moreover, all PCTs are submitted to the Pharmaceutical
and Medical Devices Agency (PMDA) as clinical trial notifi-
cations. In the PCTs, the sponsor company decides whether to
conduct EACT: based on the requests from patients and medical
institutions and, if so, notifies the EACT body. There is no need
for PMDA approval; hence, 100% of EACT requests are typ-
ically conducted. Furthermore, unlike the United States and the
European Union, there is no single—patient system or emergency
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CU system in Japan. Given that the trials are conducted following
a process similar to that of the standard clinical trials, this has re-

sulted in several concerns that initiating EACTs would be a lengthy

21
process.

In Japan, however, CU has only been institutionalized for nearly
5 years. Given the lack of comprehensive analyses of its current sta-
tus, it is unclear which steps may improve patient access to prom-
ising new drugs. Based on the abovementioned facts, this study
investigated the characteristics of CU application in Japan by ana-
lyzing EACTs from 2016 to 2021. Furthermore, we propose future
measures for improving implementation issues and optimizing the
current CU procedure.

MATERIALS AND METHODS

Data collection

In this study, we collected all EACTSs conducted to date in Japan after
the “Notification on Implementation of Clinical Trials Conducted for
Humanitarian Purposes (Notification No. 0122-7, January 22, 2016).”"7
Using the Information Disclosure System, a data set containing all
EACTs and PCTs conducted in Japan between February 2016 and April
2021 was obtained directly from the PMDA. This database included all
EACTs and PCTs reported to the PMDA by pharmaceutical companies
as clinical trial notifications and trial information, such as development
codes, target indication, development phase, sponsor name, planned ini-
tiation date, and study period.

Based on EACT and PCT information obtained from the PMDA,
cach trial’s data were investigated using clinical trial registry databases.
These data sets included information such as age, sex, trial eligibility crite-
ria, trial exclusion criteria, end points, patient numbers, country conduct-
ing clinical trials, clinical trial venue, institution numbers, and National
Clinical Trial numbers, Japic Clinical Trials Information, first submitted
date, first posted date, and last posted date.

The clinical trial registry databases used included Clinical Trials.gov,
Japic Clinical Trials Information, UMIN Clinical Trials Registry, and
Japan Medical Association Center for Clinical Trials.

We also collected data on each trial: drug’s generic name, trade name,
date of new drug application (NDA) submission to the PMDA, approval
date in Japan, regulatory review fields for the PMDA,* therapeutic indica-
tion classifications performed according to the Japan Standard Commodity
Classification numbers,”> indications, and disease classification performed
according to the International Classification of Diseases and Related Health
Problems classification* through a publicly available database.

Clinical trial research strategy and selection criteria

First, we matched EACT and PCT data obtained from the PMDA to
identify the clinical trials using EACT within PCTs. Subsequently, we
used the four conditions listed in EACT notification,'? as indicators of
which EACTs should be conducted because of a high level of social and
patient demands. To assess the characteristics of the CU application of
EACTs: in terms of these demands, we matched the clinical trials ex-
tracted for each of the four conditions with the EACT and PCT data.
The clinical trial extraction method for each of the four conditions is
shown below.

1. Drugs for which EAPs intermediate-size IND (protocol) or treat-
ment IND (protocol) are being conducted in the United States®: in
Clinical Trials.gov. We extracted EAPs with an “intermediate-size
IND (protocol)” or “treatment IND (protocol)” conducted in the
United States as of August 31, 2021.

2. Drugs designated under the Sakigake designation system: infor-
mation on designated Sakigake designation drugs as of August 31,

2021, were obtained from the PMDA website.
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3. Orphan discases: drugs that had been designated as an orphan
disease application as of August 31, 2021, were obtained from the
Ministry of Health, Labour, and Welfare (MHLW) website. 2

4. For drugs for which development was requested by the Review
Committee on Unapproved Drugs because of high medical needs,'®
information as of August 31,2021, was obtained from the MHLW
website.

The NDA and approval dates for each drug were obtained from the
PMDA on the drug information website. The start date of EACT was the
planned initiation date in the EACT clinical trial notification.

Data construction and outcomes evaluation

We combined the data on PCTs, EACTs, the four conditions, EACT
timing, and the approval rate. Two authors (M.U. and H.M.) manually
reviewed and retrieved excerpts for the identified information on each
drug, PCT, and EACT. Inconsistencies were resolved through discussion.
Except for cases of no applicable items, this study was prepared following
the guidelines for Strengthening the Reporting of Observational Studies in
Epidemiology.”’ Following that, we developed and analyzed an original da-
tabase based on the collected data and we investigated the suitability of CU
applications in Japan. Of the total number of drugs approved, the approval
rate includes the percentage of drugs used in EACTs until August 31, 2021.

Analysis

We used descriptive statistics to characterize the drugs, EACTs, and
PCTs. The median and interquartile range (IQR) was also used to pres-
ent the descriptive analysis of numerical data. All analyses were con-
ducted using the analytical tools of JMP Pro 15.

RESULTS

Number of PCTs and EACTs

Over a 5-year period, from February 2016 to April 2021, there
were 2031 PCTs for which notifications of starting clinical trials
were submitted to the PMDA in Japan. Moreover, a total of 31
EACTs (26 drugs) were conducted during this time, accounting
for 1.5% of all PCTs. The IQR for the number of trials per year
was 5.5 (IQR: 3.5-6.5)/year. Table 1 shows the total number of
PCTsand EACTs.

Characteristics of EACTs and drugs used in EACTs

Table 2 shows the characteristics of EACTs. The most common
therapeutic area for target discases covered by EACTs was anti-
neoplastic drugs, with 24 trials (77.4%) falling under the cate-
gory of “tumors” according to the International Classification of
Diseases 10 classification and 23 trials (74.2%) falling under the
therapeutic classification code of “other antineoplastic drugs.”
EACTs were also performed in pediatric patients; five trials
(16.1%) included pediatric patients. There were 16 trials (51.6%)
conducted by Japanese domestic companies, 14 (45.2%) by foreign

global companies, and 1 (3.2%) as an investigator-initiated trial for
the sponsor. A detailed list of CU trials conducted during the sur-
vey period is provided in Table S1.

Status of conduct of EACTs with a high degree of social and
patient demands

We reviewed the 2031 PCTs with high social and patient demands
and found 152 trials with high demand. Among them, EACTs were
implemented in 17 trials (11.2%). The contents of each demand
were examined for items listed in “implementation of clinical trials
conducted for humanitarian purposes” as drugs for which thereisa
high degree of social and patient demands for conducting EACTs.
The number of trials conducted was investigated (Table 3).

Of the 25 trials in which PCTs for the same indication were
being conducted in Japan among drugs for which EAPs were being
conducted in the United States, S were EACTs (20.0%).

For “Sakigake designated drugs,” EACTs were conducted for 2
of 16 drugs (12.5%).

Among the 104 drugs designated as orphan drugs, EACTs were
conducted for 16 drugs (15.4%).

Among 31 drugs for which development was requested by the
Review Committee on Unapproved Drugs because of high medi-
cal needs, EACTs were conducted for 0 (0%) of the drugs.

Marketing approval rate of drugs conducting EACTs

As of August 31, 2021, of the 31 EACTs conducted, 24 (77.4%)
drugs had been approved for marketing, 2 (6.5%) drugs are under
reviewing after NDA by the PMDA, and 5 drugs (16.1%) are ei-
ther under development or have been withdrawn (Table S1).

Start time and duration of EACT

We looked at the relationship between EACT initiation and NDA
date for marketing approval in 24 drugs, all of which had EACTs.
Notably, 13 of 24 (54.2%) EACT initiation dates occurred after
the NDA, whereas 10 (41.6%) occurred within 6 months of the
NDA. One EACT was initiated 305 days before the NDA. From
planned EACT initiation to NDA, the median time and IQR
were 9 days (IQR: —67.0 to 56.5) days. The median time between
a planned EACT initiation and approval was 208.0days (IQR:
172.8-308.8). Furthermore, EACTs were set to begin within
1 year of drug approval for 24 of 24 drugs (100%; Figure 1).

DISCUSSION

Although several reports on the result of EACT for individual
drugs have been pmblishcd,zg’29 to the best of our knowledge, this
is the first study that thoroughly investigated CU and EACTs in

Table 1 Number of EACTs and PCTs conducted between 2016 and 2021 in Japan

2016 2017 2018 2019 2020 2021 Total
Expanded access clinical 6 8 4 5 6 2 31
trials
Pivotal clinical trials 765 252 309 279 294 132 2,031
%° 0.8 3.2 1.3 1.8 2.0 1.5 1.5

EACTs, Expanded Access Clinical Trials; PCTs, pivotal clinical trials.
@Ratio of expanded access clinical trials to pivotal trials.
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Table 2 Background of drugs and characteristics of EACTs

Items Number of trials %
Therapeutic indication classification Oncology drugs 23 74.2
Peripheral nervous system 2 6.5
Biological product 2 6.5
Infectious diseases 1 3.2
Blood derivatives 1 3.2
Metabolic disease 1 3.2
Alkylating agent 1 3.2
Disease classification Il Neoplasms 24 77.4
Il Diseases of the blood and certain disorders 1 3.2
involving the immune mechanism
IV Endocrine, nutritional, and metabolic 4 12.9
diseases
VI Diseases of the nervous system 3.2
Unknown 3.2
Age, years >18 15 48.4
12-18years 9.7
2-12years 3.2
0-2years 3.2
Unknown 11 35.5
Sponsor Japanese domestic company 16 51.6
Global company 14 45.2
Investigator-initiated 3.2
High degree of social and patient Expanded access program in the United States 16.1
demands Sakigake designation 6.5
Orphan drug designation 16 51.6
Drugs for development request by MHLW 0 0.0

EACTs, Expanded Access Clinical Trials; MHLW, Ministry of Health, Labour, and Welfare.

Table 3 EACTSs for investigational drugs with high degree of social and patients demands

Number of pivotal

Number of conducting expanded

Number of not conducting expanded

Items clinical trials (%) access clinical trials (%) access clinical trials (%)
High degree of social and patients 152 (100.0) 17 (11.2) 135 (88.8)
demands

Conducting expanded access program in 25 (100.0) 5 (20.0) 20 (80.0)

the United States

Sakigake designation 16 (100.0) 2 (12.5) 14 (87.5)
Orphan drug designation 104 (100.0) 16 (15.4) 88 (84.6)

Drugs for development request by MHLW 31 (100.0) 0 (0) 31 (100.0)

EACTs, Expanded Access Clinical Trials; MHLW, Ministry of Health, Labour, and Welfare.

Japan since the EACT system—the Japanese equivalent of the CU
program (J-CU program)—was established.

In 2013, at the time of introduction of the EACT system, the
following three points were particularly pivotal points for discus-
sion in Japan.30
1. Guaranteeing access to unapproved drugs for patients with

serious life-threatening diseases for which no alternative

therapy is available, following the US and EU systems.

820

2. Establishing an adverse reaction reporting system consider-
ing safety first.

3. Ensuring EACT does not interfere with the conduct of clini-
cal trials necessary for marketing approval of the drug.

It was necessary to strike a balance among the three competing fac-
tors listed above. As such, it was decided that EACTs would not be
established as a separate system and that EACTs would be conducted
under the clinical trial system based on points (1) and (2) above. In
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@ Time from EACT initiation to NDA
(Days)

B3 Time from NDA to Approval
(Days)

1 L s ,
200 400 600 800 1000
Initiation of EACT (Days)

Figure 1 Time from initiation of expanded access clinical trials to
the date of new drug application and approval. Day O of each drug
indicates for planned initiation date of EACT. EACT, Expanded Access
Clinical Trial; NDA, New Drug Application. [Colour figure can be
viewed at wileyonlinelibrary.com]

addition, EACT would not be planned until patient enrollment
of PCTs were completed based on point (3) above. The results of
our study also confirmed that EACT is being implemented in life-
threatening diseases, such as antineoplastic drugs (Table 2), and that
EACT is planned after the implementation of a PCT (Table S1).
As mentioned in the opening section, institutionalization of CU
has a longer history in Europe and the United States than in Japan.
Here, we would like to compare our results in this study with previous
findings of the United States and the European Union. According
to the findings of this study, CU in Japan began in 2016 and 31
EACTs have been conducted by August 2021 and accounting for
1.5% of the total number of PCTs in the United States. The number
of expanded access programs in each year between 2010 and 2013
was between 936 and 1,199 in the United States.' However, there
are no results in the rate of expanded access programs per pivotal

trials. Therefore, it was difficult to determine whether the rate in
Japan was higher or lower, however, the number of EACTs in Japan
was lower than that in the United States. Regarding the character-
istics of EACTs and drugs used in EACTS, the present study sug-
gests that EACTs are being conducted for diseases for which new
therapeutics are required. This is likely because of the need for early
access to investigational drugs, such as those for cancer, pediatric,
and rare diseases, and because unapproved drugs are being provided
for the same indications as in the United States and the European
Union.*! Furthermore, in this study, we attempted to calculate the
EACT implementation rates for four conditions of the high level
of social and patient demands recommended in the notification of
EACT in Japan. Only 20% of the drugs with expanded access in the
United States are implemented in Japan, suggesting that there may
be a difference between Japan and the United States.

Regarding the timing of the start of the EACTs, in our study,
>50% of EACTs began after the NDA was submitted, and all
trials were completed in a short period of < 1year. According to
Puthumana ¢z 4/., in the United States, cohort-type EAPs for 70%
of drugs are started within 6 months before or after the NDA."
It is unknown whether patients are satisfied with the duration of
expanded access to investigational new drugs. It may be necessary
to consider an carlier start in both Japan and the United States'>;
however, the United States has other systems of single-patient ac-
cess. There is a range of opinions from various risk-benefit per-
spectives to start EACTs before obtaining the data from PCTs,
which help define the benefit-risk profile of the drugs with pre-
viously uncertain efficacy and safety. In addition, there may be
notable advantages to starting CU programs at later stages during
clinical development, such as a lower unnecessary risk to the pa-
tients and a higher likelihood of approval. Miller ez 4/. investi-
gated the characteristics of “expanded access” and “CU” programs

Table 4 Comparison of EACTs with CU programs conducted in the United States and Europe

Japan United States Europe
Type Cohort Cohort Cohort
Single patient Single patient (United Kingdom,
France)
System Performed as a clinical trial Separate from clinical trials Separate from clinical trials (Prior
(Administration within 30 days of application to the regulatory authority
application feasible) for each country)
Emergency use system available
Target drugs Investigational products for which Investigational products in the United Investigational products for which
there is high social demand and States marketing authorization will be
pivotal clinical trials have been requested from the EMEA or those
conducted or are ongoing under investigation
Target Serious or life-threatening diseases Serious or life-threatening diseases Serious or life-threatening diseases
patients for which there are no alternative for which there are no alternative for which there are no alternative
treatments treatments treatments
The expected benefit from the study
drug justifies the risk
Period From the completion of enroliment in Cohort: After safety confirmation Cohort (Germany): Until 1year after

pivotal clinical trials until approval

and preliminary efficacy confirmation
until approval
Single patient: From before/after
clinical trials until approval

marketing approval

Does not adversely affect the development of the investigational product (does not adversely affect the progress of clinical trials).

There are reasonable grounds for not being able to participate in clinical trials.

CU, compassionate use; EACTs, Expanded Access Clinical Trials; EMEA, European Medicines Evaluation Agency.
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registered in ClinicalTrials.gov and determined that 76% of drugs
provided through these programs ultimately received FDA mar-
keting approval.32 In contrast, McKee investigated and focused
only on single patient INDs, including individual patient INDs for
emergency use, and thus excluded intermediate-size and treatment
INDs. They reported the approval rate by 5years after the initial
submission of IND was only 33%.% In our findings, we observed
an approval rate of 24 out of 31 (77.4%) for drugs used approved
for EACT in Japan (Figure 1), which is similar to Millar’s study.

Table 4 shows an overview of the comparison of the CU systems
of Japan, the United States, and the European Union. In Japan,
EACTs were only conducted as cohort-type trials, with no CU for
single patients. In contrast, in the United States, the “emergency use”
and “individual patients” mechanisms apply to all phases, account-
ing for >95% of trials, and “intermediate-size patient population”
and “treatment IND” mechanisms are used after the clinical trial
phase, which constitutes < 5% of all EAP trials. 1630 Individual EAPs
in the United States, single-patient CUs in the European Union, or
nominative temporary utilization programs in France can be initi-
ated during the early stages of clinical development. However, in
the United States, treatment INDs and EU Cohort CU can only
be started in the late stages of clinical trials, similar to those of the
Japanese EACT:.' Furthermore, the Japanese system differs from
other countries in that clinical trials are conducted following the
same laws as standard clinical trials. Because EACTs in Japan are
conducted within a standard clinical trial framework, the prepara-
tory procedures, notification to the PMDA, and institutional review
board paperwork will take time to begin, causing additional delays.
Although the clinical trial system is appropriate for delivering and
collecting safety information, it is a barrier to implementation for
medical institutions and pharmaceutical companies. Currently,
companies have no incentives to conduct EACTs in ]apan.21

We assert that a more efficient CU system should be in place to
give patients faster and more flexible access to innovative and novel
investigational drugs. However, the current CU system, which is
expected to be used in emergencies, such as pandemics, was rarely
used in Japan during the coronavirus disease 2019 (COVID-19)
pand<:mic.33’34 It may be necessary to operate a single-patient IND
flexibly and establish a system wherein applications can be submitted
in advance to allow ecarlier start times. This is a complicated problem
not only because of the judgment of eligibility for each patient but
also because of the cost, other resources, and continuing to supply
drugs, and the concern that desperate patients request access with-
out being able to evaluate the data on benefits and risks for these
unapproved compounds. However, it would be necessary to discuss
whether Japan also needs this singe-patient system. In the future, we
hope that by resolving issues arising from the differences and simi-
larities noted in the comparison between the Japanese and EU/US
systems, effective drugs will be made accessible to patients at the
carliest opportunity. In the United States, the Right to Try Act?
encourages sponsors to make investigational medicines available
carlier in the clinical development period, partly because it shields
them from any liability associated with patient injury because of
expanded access. >3 Undeniably, the CU program seeks to strike a
balance between providing patients with access to unapproved drugs

822

and treatments, protecting them from unreasonable toxicity or dan-
ger, and collecting patient safety data from patients as they take new
medications. However, in Japan, we recommend establishinga single-
patient EACT system and implementing an emergency system, like
the CU systems in the United States and the European Union.

This study has the following limitations:

e This is a retrospective survey of published information, not a
prospective study.

e Information was considered based on information from past
and pending EACTs. The EACTs under consideration were
not included in this study. Information on the PCT was
available from PMDA data, which comprised the notification
of the start of PCT by pharmaceutical companies; however, it
did not include completed PCTs.

In conclusion, this first retrospective survey of CU and EACTs
in Japan clarified the current status and character of CU and
EACTs in the Syears since the program’s inception. The J-CU
system has only cohort-type system. Thus, EACTs typically begin
after or around the same time as NDAs, where the duration of
EACTs is limited to < 1year. We will continue to investigate
whether the number of EACTs implemented in Japan is suffi-
cient and whether the start timing is adequate. However, there
is no system for carly access to INDs from early stage in Japan.
For one of the patient access options, we recommend establishing
a single-patient EACT system and implementing an emergency
system from an early phase of clinical development similar to the
CU systems in the United States and the European Union.
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