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Abstract

Background: Patients with hard-to-treat or rare cancers and those not responding to standard-of-care (SoC) treatment have unmet needs.
Limited access to novel drugs is an increasing additional challenge. In 2003, the Danish government adopted a Health Act to ensure that treat-
ment of patients with life-threatening disease could be reevaluated by independent experts. The Danish Health Authority (DHA) set up an Expert
Advisory Panel to provide advice on possibilities for further treatment of patients, including treatment not approved nationally. A few years later,
clinical units were established that could offer unestablished treatment to patients by referral from the Panel. The treatment was first reimbursed
by the Government and later by regional authorities.

Materials and methods: e present the structure, workflow, and impact of the Health Act for 21 years for patients with cancer. Annual reports
from the DHA were the primary data source.

Results: 11 034 cases from 9603 cancer patients were evaluated by the Panel from 2003 to 2023, representing a median of 372 unique cases
yearly. In 53%, the Panel advised on further treatment in Denmark, and of these, 56% were recommended nationally nonapproved treatment,
21% SoC treatment or workup, and 19% clinical trial participation. In 4.5% of cases, advice was given on treatment abroad. A significant decline
in admissions to the Panel from a peak of 1167 patients in 2008 to 3-400 yearly from 2012 to 2017 followed the conversion of nonapproved
treatments to SoC practice. A shift in drug reimbursement, independent of Panel advise, reduced the clinical impact and explained the further
decline observed in admissions lately to only 51 patients in 2023.

Conclusions: This unique national scheme provided early access to treatment for patients with no further SoC options and facilitated the
introduction of new cancer treatments, initiation of clinical trials, and establishment of trial units in the country. The scheme may be adapted to
other countries with a public healthcare system. Results of the current report indicate that impact is dependent on delivering clinical units and
reimbursement associated with the recommended treatment.

Key words: second opinion of treatment; drug reimbursement; experimental treatment; regulatory drug approval; equal drug access; clinical trial units.

Implications for Practice

Unmet medical needs in patients with resistant tumors and limited access to novel drugs are frequent challenges in cancer healthcare.
Following a Governmental Health Act, the Danish Health Authority set up an Expert Panel to advice on treatment of patients with life-
threatening diseases and no further standard-of-care (SoC) possibilities. A total of 11 034 cases from 9603 cancer patients were evaluated
from 2003 to 2023. In 53% of cases, the Expert Panel advised on further treatment in Denmark. Of these, 56% were recommended
nationally nonapproved treatment, 21% SoC treatment, and 19% trial participation. In 4.5%, advice was given on treatment abroad. This
unique initiative provided early access to novel drugs and facilitated initiation of clinical trials and establishment of trial units. Results
indicate that impact is dependent on delivering clinical facilities and associated reimbursement of recommended treatment.
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Introduction

Although most patients with incurable cancer can be offered
evidence-based treatment throughout their course of disease,
medical needs are unmet in hard-to-treat or rare cancers and
in patients not responding to standard treatment.' Restricted
access to novel drugs is an additional challenge, with a grow-
ing number of proven efficient but expensive pharmaceuti-
cals being marketed but lacking national reimbursement or
implementation.?

In Denmark, oncological treatment is provided by public
hospitals and is free of charge for patients. Introduction of new
antineoplastic drugs has historically been driven by oncolo-
gists, and reimbursement of expensive treatment regimens
was decided by governmental committees including medical
experts.® Since 2017, the approval of new drugs in Denmark
has been regulated by the Danish Medicines Council (DMC),
run by the hospital administrators in 5 Danish Regions.*’
Applications can solely by filed by the industry. The DMC
reviews available data and negotiates the price of treatment
based on an assessment of cost-benefit according to the
method of Quality Adjusted Life Years (QUALY).%¢ Although
all cancer drugs evaluated by DMC was already approved
by the European Medicines Agency (EMA), in a recent sta-
tus, 40% of applications were not grated reimbursement.”
Moreover, the time to decision was on average more than 20
weeks.” Several EMA-approved drugs were not evaluated as
the producer did not apply or subsequently withdrew submit-
ted applications.®

In 2003, the Danish government adopted a Health Act
(Supplementary Appendix) to secure that the treatment
of patients with life-threatening disease could be reevalu-
ated by independent experts. As a result, the Danish Health
Authority (DHA) set up an Expert Advisory Panel, in the fol-
lowing denoted “the Panel.” The Panel should provide advice
about the possibilities of treatment for individuals with
life-threatening disease, including treatment not approved
nationally. An Executive Order issued in 2017 and updated
in 2019 (Supplementary Appendix), limited the Health Act
to include only patients who had exhausted their standard-
of-care (SoC) options. The same year, a consensus paper on
the prioritization of the use of medicines adopted by all par-
ties in the Parliament ensured equal access to drugs, including
those rejected by DMC as SoC, provided that the treatment
was justified by a specific assessment on an individual basis
(Supplementary Appendix). Whether this consensus agree-
ment has worked in practice is currently subject to debate.’

Here, we present the infrastructure and resulting effects of
the Danish Governmental Health Act for expert review over a
period of more than 2 decades. As cases referred to the Panel
almost exclusively concerned medical treatment of patients
with malignant solid tumors, the few nonmalignant cases
(1%), surgical or hematological cases, were not included in
this report.

Methods

Patient referral

As determined by the Health Act, the treating physician
can seek advice by the Panel if the patient suffers from a
life-threatening disease. The clinical case is submitted to DHA
with a complete presentation of the medical history, including
relevant extracts of the medical record such as radiological,
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pathological, molecular, and laboratory records. The patients
are informed by a personal letter from DHA confirming the
referral, and the DHA assesses whether referrals are complete
and fall within the scope of the Executive Order of the Health
Act before the request for advice is sent to the Panel.

The Expert Advisory Panel

The permanent members of the Panel are clinicians with
comprehensive research and expertise in treating cancer. The
Panel had for the first 13 years only 2 permanent members
but was later expanded to up to 4 clinical oncologists, and up
to 3 hematologists and 2 surgeons. In addition, the DHA may
appoint ad hoc members with specific knowledge to evalu-
ate rare cases. Permanent members are recruited nationwide
and are currently appointed by the DHA for a period of 2
years that may be extended. The members must yearly present
a satisfactory Conflicts of Interest (COI) declaration that is
published on the home page of DHA.!°

Units for experimental oncological treatment
Clinical units—named “Experimental Units”—were estab-
lished in 2005 at 6 major oncological Departments as a large
number of patients were recommended treatment that could
not be adapted within the existing frames. Together the Units
established early access programs and clinical trials of rele-
vance for patients evaluated by the Panel. One of the units
evolved to become a dedicated phase 1 trial unit, located at
Rigshospitalet, Copenhagen.!!

Government

The organization of the infrastructure as it was from 20035 is
illustrated in Figure 1. Based on referrals, treatment-emergent
medical needs were identified by the Panel and discussed in an
Executive Committee. The Committee was headed by DHA
with participation of all members of the Panel, the Danish
Medicines Agency (DMA), and Heads of the Experimental
Units. If the Executive Committee agreed upon an unmet
medical need, the Experimental Units could immediately
establish new treatments with an optimal geographical dis-
tribution. Patient referral to the Experimental Units required
either prior review and approval of individual cases by the
Panel or fulfillment of eligibility criteria specified by the Panel.
Treatment in the Units was reimbursed, and administrative
tasks were supported by a grant per patient, initially provided
by the government and, from 2007, by Danish Regions.

Panel decisions

For the case assessment, the Panel includes all available sci-
entific information such as published clinical studies, reports
from health authorities including European Medicines Agency
(EMA) and US Food and Drug Administration (FDA), lectures
and abstracts from scientific conferences, trials in progress,
and clinical experience. If deemed necessary, the Panel obtains
additional advice from national or international experts. One
of the Panel members makes a preliminary evaluation which
is reviewed by at least one other member. In difficult cases or
in cases with discrepant opinion, a consensus is sought among
all members.

On a case-by-case basis, the Panel assesses whether avail-
able evidence is sufficient to recommend a specific treatment
for the patient and whether the expected effect of treatment
outweighs risks and potential side effects. The Panel can
advise on any treatment modality including but not limited
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Figure 1. The scheme for Expert Advisory Panel review and treatment in Experimental Units. The application for review of a patient's case is prepared
by the treating physician and sent to the Danish Health Authority who reviews the application according to the Executive Order of the Governmental
Health Act. If approved, the application is forwarded to the Expert Advisory Panel for assessment. Emergent medical needs, identified by the Panel
based on cases reviewed, are discussed in the Coordinating Committee, and by agreement, one or more of 6 Experimental Units establish the

treatment.

to medical treatment, surgery, or radiotherapy. Treatment
abroad may be suggested in the absence of relevant treatment
in Denmark. Decisions are categorized prospectively by mem-
bers of the Panel.

The Panels’ response is submitted to the treating
Department who has the final authority to decide whether
to follow the advice and is responsible for seeking reim-
bursement. Furthermore, the attending physician assesses
the patients’ current clinical condition and comorbidities
and decides whether the patient is eligible. Similarly, based
on shared decision, weighting information about benefit and
risks, the patient can assess whether he/she consents to the
proposed treatment.

Data source

The primary data source of this report is annual reports pub-
lished online by DHA (Supplementary Appendix). Reports
are based on prospectively registered information on patients’
characteristics, administrative data, and panel advice. A copy
of the database used is provided in Supplementary database.

Ethics

This study is based on publicly available reports. No permis-
sion from authorities or patients is required for such studies
in Denmark.

Results

Case characteristics

A total of 11 034 cases were evaluated by the Panel in a
21-year period from 2003 to the end of 2023. Of these 1431
(13%) were reassessments and 9603 were unique cases.
Patients referred had a median age of 59 years (range, 1-90

years), equally distributed across genders. Per year, the median
number of unique cases evaluated was 372. Figure 2 shows a
rapid increase in annual cases from 2003 to a peak in 2008
where 1167 unique cases were evaluated. The number of cases
declined thereafter to a plateau of 3-400 cases in 2012-2017
followed by a further decrease to a minimum of 51 cases in
2023. Registered from 2017 and onward, an additional 241
cases were referred but rejected by the DHA, representing
17% of cases these years. The reason for administrative rejec-
tion was requests for evaluation of treatment already estab-
lished as SoC in the majority of cases (Supplementary Table
S1). In total, 89% of cases were referred by physicians used at
oncological departments. The distribution of primary tumor
types of patients referred varied with year of referral, reflect-
ing diagnosis-dependent changing treatment opportunities
(Supplementary Figure S1).

Panel advises and treatment

Figure 3 illustrates the number of primary Panel advises dis-
tributed according to categories per year of referral. The rela-
tive distribution is shown in Supplementary Figure S2. In the
early years, a clear majority of advises recommended non-
reimbursed treatments with a peak of 601 cases in 2006. In
20035, Experimental Units were established and 370 patients
were referred to the 6 Units this year. The numbers treated
in the Experimental Units peaked in 2008 with 693 patients
but declined to 107 in 2011. With the initiation of a range
of clinical trials and early access programs conducted at the
Experimental Units and increased national approval of novel
drugs, the numbers of advice of nonreimbursed treatments
declined drastically concurrently with an increase in advices
endorsing treatments suggested by the referring physician and
suggestions on further SoC treatment or work up. In the same
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Figure 2. The number of new patient cases assessed by the Expert Advisory Panel (black bars), and the number of cases reassessed (gray bars) per
year (2003-2023). Note: Number of reassessed cases not registered years 1-3.
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Figure 3. Cumulative numbers of primary advice given by the Expert Advisory Panel per year of referral, distributed according to advice categories.
Color codes according to type of primary advise: light blue, treatment abroad; orange, nonreimbursed treatment; dark blue, suggested treatment
endorsed; green, no further suggestions; yellow, further standard-of-care treatment, further investigations, or second opinion of treatment suggested;
and gray, advise on treatment in a clinical trial.
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period, advice on treatments delivered abroad decreased sub-
stantially and remained a rare advice throughout the rest of
the period.

In the 21-year period, the majority of patients (53%) were
advised on further treatment in Denmark. Of these, 56 % were
recommended nationally nonapproved treatment, 21% SoC
treatment or work up, and 19% trial participation. In a total
of 42% of cases, no further suggestions on treatment were
provided. The entity could be divided into an equal number
of cases for whom the Panel endorsed the treatment suggested
by the referring physician, and cases where no further treat-
ment could be suggested.

A total of 425 (4.5%) patients were advised on treatment
abroad. Of these, 60% were advised on treatment with drugs
that were not reimbursed in Denmark, and 40% were advised
on clinical trial participation. Treatment abroad was provided
in European countries, Japan, and the USA. Seven patients
were advised on SoC treatment not available in Denmark
from 2007 to 2011. Thereafter, no cases were evaluated by
the Panel as this kind of treatment was then approved directly
by the DHA.

Turnaround time

The average turnaround time from application received to
Panel answer was returned was 11 days (range in yearly aver-
age, 7-18 days). On average, 80% of answers were returned
within 2 weeks (yearly range, 62%-92%). The processing
time was extended mainly if supplementary medical informa-
tion was required or if Panel specialists of more than 1 spe-
cialty or additional expert knowledge outside the Panel was
needed (data not shown).

Discussion

To our knowledge, this governmental initiative offering cen-
tralized expert committee-advice on treatment of individual
patients is unique to Denmark. It has inspired a similar ini-
tiative in Norway beginning in 2022'> and may be adapted
to other countries with a public healthcare system. Although
this 21-year report demonstrates the continuous use of the
scheme, with ~ 15 500 people dying from cancer yearly in the
nation,'® the fraction of cases referred to the Panel is small,
ranging from 7.5% at its peak in 2008 to 0.3% in 2023. The
recent drastic fall in use seems paradoxical and potential rea-
sons for variation over time in the referral pattern are dis-
cussed below.

Although the purpose of the governmental Health Act is
to review cases on an individual basis, the initiative has his-
torically had an important impact on oncology in Denmark
in general. In particular, the establishment of geographically
widespread Experimental Units with new treatments being
suggested by the Executive Committee and patients’ eligi-
bility being determined by the Panel, immediately resulted
in an accelerated access to novel anticancer drugs. From the
patients’ perspective, the initiative had important implica-
tions, as those referred to treatment at the Experimental Units
had no further standard treatment options at that time.

For example, patients with metastatic renal cell carcinoma
(RCC) could be treated with tyrosine-kinase inhibitors (TKD’s)
from 2006, although the first positive phase Ill-results were
published in January 2007."%'5 In a review of 1073 RCC-
patients treated at the Experimental Units, it was shown
that introduction of TKI’s was accompanied by an improved

survival of the diseased population compared with historical
controls.'® Sorafenib and sunitinib for RCC were established
as SoC in Denmark in 2009. Similarly, following trial results
presented at the Annual Meeting of the American Society of
Clinical Oncology in June 2007,"7 patients with advanced
hepatocellular carcinoma (HCC) could be offered sorafenib
from August the same year. A retrospective assessment of all
76 cases treated at the Experimental Units until 2009 showed
poor survival outcome of HCC patients with impaired liver
function or poor PS."® The treatment was in 2009 implemented
as SoC in Denmark and recommended in the national guide-
line only for fit patients. In July 20035, positive results of erlo-
tinib targeting EGFR in unselected patients with non-small
cell lung cancer (NSCLC) were published.” Erlotinib was
first offered to Danish patients selected by clinical and histo-
logical characteristics by referral to centers abroad and later
to the Experimental Units in Denmark. In a cohort study of
488 Danish patients, molecular reassessment showed efficacy
of the treatment confined to patients with tumors harboring
EGFR mutations,? supporting international data.?! Erlotinib
was established as SoC in Denmark in 2007 for patients with
EGFR-mutated NSCLC. In 2007-2008, most patients recom-
mended treatment abroad were referred to Basel, Switzerland,
for treatment of neuroendocrine tumors with peptide receptor
radiation therapy.?? A retrospective review of the 69 patients
treated showed an objective response rate of 24% and stable
disease in 62%,? and from 2008, PPRT was introduced in
Denmark at 2 centers. Proof of survival benefit was, however,
first established 9 years later.?*

The initiative promoted early access to an additional range
of emerging novel treatments (year of published pivotal data
in parenthesis) including imatinib for gastrointestinal stromal
tumor (GIST) (2002),%° platinum and pemetrexed for meso-
thelioma (2003),%° docetaxel for castration-resistant pros-
tatic cancer (2004),>” adjuvant platinum and vinorelbine for
NSCLC (2005),%® sunitinib for GIST (2006),> cetuximab
for colorectal cancer (2007),’° everolimus®' and sunitinib??
for pancreatic neuroendocrine tumors (2011), pazopanib for
sarcomas (2012),% taxanes for platinum-resistant gastro-
esophageal cancer (2012),%% nilotinib for GIST (2012),%
regorafenib for GIST?” and colorectal cancer®® (2013), and
trabectedin for sarcomas (2016).%° Finally, early access to
ipilimumab was provided by the Experimental Units antici-
pating the revolution of immune check point inhibitors for
treatment of malignant melanoma (2011). Common to
most of these treatments, they were judged to provide bene-
fit to patients by FDA and EMA and were later approved as
SoC by Danish authorities. However, in an assessment of the
clinical benefit of solid tumor drugs in 135 noncurative indi-
cations that were EMA-approved between January 2009 and
October 2020, only 28.9% and 15.6% met the Magnitude
of Clinical Benefit (MCB) criteria of the original and adapted
ESMO-MCBS framework (scores 4-5), respectively, indicat-
ing substantial clinical benefit.*!

The initiative also facilitated the first certified phase 1 trial
unit in Denmark!! and boosted the initiation of investigator-
initiated clinical trials established to treat patients with med-
ical needs as determined by the Executive Committee. These
included Panel-endorsed trials of stereotactic body radio-
therapy* and phase I- and II-studies of first-line treatment of
biliary tract carcinomas,”* platinum-resistant ovarian can-
cer,¥ chemo-refractory upper gastrointestinal cancers,* third-
line treatment of colorectal cancer,” second-line treatment



of pancreatic cancer (NCT01042028) and gliomas,* and
hepatic intra-arterial chemotherapy for liver metastases.**
Most of these trials contributed with significant knowledge
to the oncologic community, but none proceeded to phase III.

A significant decline in admissions to the Panel from a peak
in 2008 followed the national approval of many new treat-
ments as well as some were introduced in earlier lines of
therapy.’! The further drop in referrals observed from 2020
coincides with a shift toward a more restricted practice in drug
reimbursement. The rapid increase in drug expenses®? has led
to restrictions to reimburse the use of EMA-approved drugs,
including several with high-level evidence of benefit.’>** Thus,
due to the lack of reimbursement, more patients may no longer
be offered the treatment suggested by the Panel, limiting the
role of the Health Act. A new challenge has evolved through
increased use of molecular testing of cancer patients in search
of predictive markers for precision medicine.”>*¢ Drugs for tar-
geted treatment are often based on low level of evidence due to
rarity of specific variants’” and are often not reimbursed when
approval is based on QUALY.*® Hence, while unregistered
targeted treatment of unproven efficacy may be available to
patients in clinical trials,” patients who harbor targets drug-
gable by EMA- or FDA-approved drugs may not be offered
treatment. Similar paradoxes are recognized in other health-
care systems,® and alternative solutions to secure treatment
access for precision medicine are urgently needed.®!

The strength of this study is the reporting on a unique gov-
ernmental initiative of early access to treatment by centralized
expert case review that may inspire similar initiatives. Due to
regulatory restrictions, we lack data on whether advises were
followed as well as data on outcome of suggested treatments,
including compliance, efficacy, and toxicity. However, studies
of specific cohorts have been published as referenced above.
As the MCB of most newly approved cancer therapies is low
even in patients selected for clinical trial participation,*' real-
world data on efficacy and tolerability of novel drugs in unse-
lected populations are highly warranted.®?

In conclusion, we present the structure and prospectively
collected data from 21 years of a national governmental ini-
tiative offering centralized expert-panel review of individual
cases of cancer patients with exhausted SoC and reimbursed
treatment options. More than 10 000 cases were evaluated by
the Expert Panel, and in 53% of these, advise for additional
treatment was given, including advise on early access to non-
reimbursed drugs. Historically, the initiative contributed to
the uncovering of medical needs, facilitated introduction of
novel anti-cancer regimens, and contributed to the establish-
ment of phase I trial units and investigator-driven clinical tri-
als. While the usefulness of the scheme is today challenged by
altered governance of reimbursement, in some aspect’s history
repeats as access to modern drugs is increasingly restricted.
Searching for solutions to current issues of accessibility of
expensive drugs to treat cancer patients, a revitalization of
the described scheme could be considered. The present report
indicates that impact is highly dependent on delivering clin-
ical units providing novel treatments and a close connection
between medical advice and reimbursement as well as sys-
tematic follow-up of results should be mandatory in future
initiatives.
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