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ABSTRACT

Objectives In the European Union, a new orphan
medicinal product must demonstrate ‘significant

benefit’ over approved medicinal products targeting the
same indication. To demonstrate a significant benefit,
comparisons between the new product and the already
approved medicinal products—either directly by a head-
to-head comparison within a clinical trial or indirectly as
a cross-trial comparison—are necessary. In this study,
we investigate the types of trial designs and statistical
approaches used for demonstrating a significant benefit
of a new orphan medicinal product against approved
comparators used between 2012 and 2022.

Design This is a cross-sectional study based on the
European Medicines Agency's ‘orphan maintenance’
assessment documents between 2012 and 2022. All
documents were manually reviewed to extract structured
data on the following outcome measures:

For every comparison between a new orphan medicinal
product and a comparator used for demonstrating a
significant benefit as part of an orphan maintenance
procedure, we recorded the type and design of the data
source and the type of statistical methodology used for the
comparison.

Results We identified 151 EMA orphan maintenance
procedures with a positive decision that required the
demonstration of a significant benefit. Within these

151 procedures, 418 comparisons between medicinal
products were identified. Indirect comparisons are

the most common approach for comparing the new
orphan medicinal product to a relevant comparator
(44%, 182/418), followed by qualitative comparisons
(39%, 162/418) and direct comparisons (18%, 74/418).
Among the indirect comparisons, naive side-by-side
comparisons are most often used (71%, 129/182),
whereas inferential approaches that adjust for population
differences and quantify the uncertainty of the
comparison are used less often (29%, 53/182). Although
there is no clear time trend in the prevalence of any
specific comparison type, we find that inferential indirect
comparison methods approximately doubled between the
first and second half of the reviewed time frame.

.12 Kristina Larsson,! Theodor Framke, ' Florian Lasch'*

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Strength: This review is not based on a random
sample but includes all EMA orphan maintenance
procedures with a positive outcome between 2012
and 2022.

= Strength: Access to all submitted documentation
from applicants allowed a precise evaluation and
categorisation of the proposed data and methods.

= Limitation: This review focused on EMA orphan
maintenance procedures with a positive outcome,
since applicants mostly withdraw applications be-
fore a negative outcome is concluded and hence fi-

nal data on methods and their evaluation is lacking.

Conclusions Indirect comparisons play an important
role in demonstrating a significant benefit in the
assessment of orphan products. Further work is
needed to evaluate the appropriateness of different
methodologies.

INTRODUCTION
In 2000, the Regulation (EC) No. 141,/2000
on orphan medicinal products became
effective in the European Union (EU). The
legislation was introduced to incentivise the
development of medicinal products in popu-
lations affected by rare diseases. More than 20
years down the line, there is clear evidence
that the EU Orphan Regulation has made
important contributions to the overall devel-
opment of new medicines for rare diseases,
both by improving the environment for
research and development, and by providing
economic incentives to developers. The regu-
lation and the general focus on rare diseases
have brought benefits to patients.

In the EU, rarity is defined as a condition
not affecting more than 5 in 10000 persons.
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An additional requirement is that if ‘satisfactory methods’
to treat the condition are approved, the medicinal
product applied for must be of ‘significant benefit’ to
those affected by that condition.” Any medicinal product
approved in the EU for the condition is generally consid-
ered a satisfactory treatment method.

Significant benefit can be defined either as a clinically
relevant advantage or a major contribution to patient
care. It is assessed in comparison with all products
approved for the therapeutic indication at the time of
both initial orphan designation and marketing authorisa-
tion of an orphan medicinal product. When a pharmaceu-
tical company seeks an orphan designation, it is usually
given at an early time point in the development of the
medicinal product; therefore, only very limited data will
be available, and the assumed significant benefit is often
uncertain. At the time of the marketing authorisation, it
has to be assessed whether the orphan criteria are still
met, that is, ‘maintained’, hence it is called the orphan
maintenance procedure. The Committee for Orphan
Medicinal Products (COMP) is the central body respon-
sible for evaluating applications for (maintenance of)
orphan designation. It consists of one expert from each
EU and European Economic Area (EEA) member state,
as well as three patient representatives and additional
topic experts. The COMP is responsible for evaluating
whether applications fulfil the regulatory requirements
for orphan designation, such as significant benefit.

Criteria for demonstration of a significant benefit

Based on the Commission notice on the application of
Articles 3, 5 and 7 of Regulation (EC) No. 141/2000 on
orphan medicinal products (2016/C 424/03), one of the
following two criteria needs to be fulfilled:

» A ‘clinically relevant advantage’ may be based on:

- improved efficacy for the entire population suffer-
ing from the condition or a particular population
subset or a subset that is resistant to the existing
treatments, or

- a better safety profile or a better tolerability for the
entire population suffering from the condition or
for a particular subset.

» A ‘major contribution to patient care’ may be based
on:

- ease of self-administration, for example, if the new
treatment allows ambulatory treatment instead of
treatment in a hospital only or if it has a significant
impact on convenience of use and reduces treat-
ment burden, or

- significantly improved adherence to treatment due
to a change in pharmaceutical form (eg, modified
release formulation), provided there are docu-
mented difficulties with the existing form and data
showing better clinical outcomes with the new
form.

Drug development in rare conditions faces many chal-
lenges. In particular, difficulties are encountered in
conducting well-powered clinical trials due to the limited

patient population. Even though there is guidance on
how to design and optimally use data from trials in rare
disorders,” * the issue remains that the development of
medicinal products in a small population is challenging
and the same robustness as can be expected from trials
in non-rare diseases might not be feasible.” In principle,
randomised controlled trials (RCTs) of the candidate
orphan medicinal product against all other available
satisfactory methods would provide the highest quality
evidence for establishing a significant benefit. However,
the rarity and heterogeneity of conditions and the
complexity of the treatment algorithms complicate the
demonstration of significant benefit via one or multiple
RCTs.

Therefore, alternative methods like indirect compari-
sons of the new treatment against comparator products
may be used to establish the significant benefit of the new
treatment over the existing comparator products.’

Indirect treatment comparisons (here abbreviated
as IC; in the literature also occasionally abbreviated as
ITC) allow the cross-trial comparison of interventions
that have not been directly compared in the same clin-
ical trial. Fundamentally, an indirect comparison is based
on data from two or more different trials. Importantly,
in this situation, the trials may have included different
patient populations. Various methods exist to compare
the effects observed in different trials. To overcome the
main limitation of data from different trials not being
comparable, various methodological approaches have
been developed for adjusting observed population differ-
ences (eg, different distributions of demographic charac-
teristics). The available methods for indirect comparisons
include simple (unadjusted) methods like the side-by-
side (SBS) comparison, over-adjusted methods like the
matching-adjusted indirect comparison (MAIC)” and
more complex approaches taking into account whole
networks of evidence of available treatments in a given
indication (eg, network meta-analysis [NMA]).8 Meth-
odological approaches have been developed to use only
aggregate data, a mix of aggregate data and individual
patient data (IPD) or only IPD.” In this context, the possi-
bility of assessing or adjusting for the difference between
populations is further determined based on the reports of
the different trials (the set of baseline variables reported
and whether the trial sponsor makes IPD available for
patient-level analyses).

Anecdotal evidence and findings from a recent report
suggested that indirect comparisons have been used more
in recent years in support of the significant benefit at the
time of marketing authorisation for orphan medicinal
products, and that more sophisticated methodologies like
NMAs and MAICs were ."’

To investigate the hypothesis that indirect compar-
ison methods are increasingly used for demonstrating
a significant benefit, we conducted a systematic evalua-
tion of the role of indirect comparisons in the context of
demonstrating significant benefit for orphan medicines
as part of the orphan maintenance decision at the time

2

Windfuhr F, et al. BMJ Open 2024;14:¢086171. doi:10.1136/bmjopen-2024-086171

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold
jooyoasaboysnwseig
V11-Z39 uswiredaq e G20z ‘0T aunr uo /wod fwg-uadolway/:dny woly papeojumoq +Z0z 18quwedsd ¢g Uo T.T980-720z-uadolwag/9eTT 0T Se pays!ignd isiiy :usdo (NG


http://bmjopen.bmj.com/

of marketing authorisation assessment, addressing the

following questions:

1. How many orphan maintenance procedures with a pos-
itive opinion use indirect comparison methodology?

2. Which statistical methods are proposed by applicants
and accepted by the COMP for indirect comparisons?

3. Are there differences between therapeutic areas?

4. Is there a trend over time?

To investigate these questions and to derive a complete
picture of the methodologies used for indirect compar-
ison, we conducted a review of EMA COMP procedures
with positive outcomes in the past 11 years following the
methodology described in the Methods section.

METHODS

Study design and selection of EMA orphan maintenance
procedures

We performed a retrospective cohort study of EMA
maintenance of orphan designation procedures
between 2012 and 2022 in which significant benefit
had to be demonstrated. This scope ensured that all
included orphan maintenance procedures contained
a direct or indirect comparison against competitors
on the market. To obtain an overview of the currently
accepted practice in efficacy comparisons as part of
demonstrating significant benefit, we only included
orphan maintenance procedures from 2012 to 2022
with a positive outcome in our review. More concretely,
all orphan maintenance procedures pertaining to
products with a marketing authorisation date (thus
given a positive opinion by the Committee for Human
Medicinal Products (CHMP), hereafter the date of
the positive opinion is termed ‘birth date’) between
01 January 2012 and 31 December 2022 were selected
from EMA’s internal database of documents. In our
subsequent time-dependent analyses, however, the
date of the COMP decision was used as it better reflects
the timing of the COMP evaluation of each procedure.
Therefore, two orphan maintenance procedures date
back to 2011 in the data set, which are visible in all
plots displaying time as a variable.

Orphan maintenance procedures were included,
irrespective of procedure type (initial marketing
authorisations or extensions of indication) and also
disregarding whether the orphan status was later with-
drawn or whether their marketing exclusivity expired
during the study period. All satisfactory methods
reflect the state at the time of the report irrespective
of later decisions (ie, the outcome of a court case).
The review of the methodology used for demon-
strating significant benefit was based on the applicant’s
submission documents and the scientific assessment
report compiled by the COMP. These COMP reports
(published on the EMA webpage as Orphan Mainte-
nance Assessment Report since 2018), are a summary
of the sponsor-supplied data, as well as the assess-
ment of the data and regulatory considerations by the

committee. If the COMP issued a list of questions on
the significant benefit, this document and the appli-
cant’s response were also reviewed and any additional
relevant comparisons were included in the review.

DATA COLLECTION

Each orphan maintenance procedure may include several

comparisons; therefore, information on two levels needs

to be considered—the procedure level and the compar-
ison level. All documents were manually reviewed to
extract the following information:

On the procedure level, we recorded:

the name of the product under review

the indication of the product under review

the COMP’s opinion

the grounds for this opinion

the number of comparators, defined as any product
identified as a satisfactory method of the respec-
tive procedure. Importantly, when a product was
compared against the standard of care or best avail-
able therapy, ‘best available therapy’ or ‘standard of
care’ was considered as one comparator.

» whether a list of questions regarding the product’s
significant benefit was issued or not.

For each of the comparisons, defined as a comparison
of the product under review against a satisfactory method
(as identified in the report section ‘Criteria for demon-
stration of a significant benefit’), we recorded:

» information on the comparison method and catego-
rised the type of comparison methods (see table 1 for
categories).

» the design of the trial of the orphan drug

» the design of the trial/data source of the comparator

» the COMP’s appraisal of each comparison.

Importantly, because of this data structure, some anal-
yses presented in the Results section represent frequencies
relative to the absolute number of orphan maintenance
procedures, whereas most analyses display frequencies
related to the absolute number of comparisons. Details
on the definition of the comparison, trial designs and
appraisal outcome can be found in online supplemental
material 1.

vyvVvyYVYyYVYYy

Patient and public involvement

Patients or the public were not involved in the design
or conduct of this study. However, the study results were
presented to the COMP, which includes patient repre-
sentatives, and all feedback data received through this
process were incorporated into the manuscript.

Statistical analysis

The data management and statistical analysis of all
collected information was performed with the R soft-
ware,'" using the readxl, lubridate, tidyverse, ggplot2,
scales and reshape2 packages. The main aim of the
data analysis was to quantify the absolute and relative

frequency of the use of different comparison methods,
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Table 1

Occurrence and a short description of all comparison methods identified in the reviewed sample; the chosen

categorisation into five larger categories is reflected in all figures describing the identified comparisons and was chosen to
reflect the most important methodological differences between the comparisons

Short description

Category Method n=418
Quantitative, direct comparisons 74 (18%)
Head-to-head comparison 60
Baseline comparison 14
Quantitative, indirect comparisons 182 (44%)
Side-by-side Simple side-by-side comparison 113
comparisons (n=129,
31%)
Pooled side-by-side comparison 16
Inferential comparison Matching-adjusted indirect 22

with aggregate external
data (n=40, 10%)

comparison

Simulated treatment comparison 8

Bucher method 7
Meta-analysis 1
Network meta-analysis 2
Inferential comparison Matched/weighted comparison 4
with patient-level external
data (n=13, 3%)
Regression 4
Network meta-analysis 5

Qualitative comparison 162 (39%)

Partial overlap in the patient 50
population

Non-preferred treatment 44
Adjunct treatment 47
Unclear 21

both by combining the overall time frame and by year
to investigate time trends. The overall approach to the
analyses is descriptive; no inferential methods were
applied.

RESULTS

General characteristics of the selected EMA orphan
maintenance procedures

Overall, 151 orphan maintenance procedures were
identified matching the inclusion and exclusion
criteria. Within the specified time frame, this was a

Direct comparison of two products as two parallel arms of one study, such as in a
randomised controlled trial

Comparing the outcome of one product measured at the baseline of a study and
the outcome of the other product at the end of the study

Presentation of summary statistics for a variable (eg, objective response rate for

‘response’) by treatment arms. The treatment arms are from separate studies, and

no statistical methods for cross-trial comparisons are applied (eg, the difference
between objective response rates from different studies)

Same as the simple side-by-side comparison, but the effect size from one or more

of the comparators is derived from pooling results from several studies

Comparing individual patient data from the investigational product with aggregate

data from one comparator from another study by means of re-weighting the
individual patient data to match the baseline characteristics of the aggregate
comparator data’

A regression-based approach estimating the effect of an investigational product
based on individual patient data and adjusted for baseline characteristics
compared with aggregate data for the comparator. The approach can have the

additional element of simulation where samples are drawn from the joint covariate

distribution of the aggregate data)'®

Compares two or more products that have the same comparator (eg, placebo) via

indirect adjustment'®

Estimates the effects of two products using aggregate data from at least two
independent studies. The combined (pooled) effect estimate is based on the
weighted average of the independent studies®

Compares more than two products with data from independent studies by
combining direct and indirect evidence, here based on aggregate data®'

Indirect comparison based on matching patient-level data from each patient under

the investigational treatment to data from the control group, or weighting data
from the control group depending on their similarity to the treated patients (often
weighted by the probability to receive the treatment based on several variables

measured in treated and untreated patients) to create a comparable control group

Compares two products based on patient-level data in a regression model (eg,
linear regression or Cox regression)

Compares more than two products with data from independent studies by
combining direct and indirect evidence, here based on individual patient data®’

Instances where there was no complete overlap in indications for two products

Any products marketed as non-preferred treatments, for example, second- or later-
line products, therefore not needing to show improvement over earlier line/preferred

products

Instances in which the investigational product is supposed to be used in
combination with the comparator

All those instances, in which no quantitative comparison could be clearly identified

subset of around 52% (151/297) of all orphan main-
tenance procedures (irrespective of outcome), and
around 78% (151/197) of all orphan maintenance
procedures that received a positive opinion, regard-
less of whether significant benefit had to be demon-
strated or not (see online supplemental material 2 for
more details). Across these 151 orphan maintenance
procedures, between 1 and 10 comparators per proce-
dure (median=3, IQR=2-4; see figure 1) were noted.
In approximately half of all cases, a list of questions
was issued regarding the significant benefit. The final
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Figure 1

positive opinion was based on a clinically relevant
advantage in the majority of orphan maintenance
procedures, but there were also several orphan main-
tenance procedures based on a major contribution to
patient care, as well as on a combination of a clini-
cally relevant advantage and a major contribution to
patient care (see online supplemental material 2 for
an overview).

Using the system organ classes by the medical
dictionary for regulatory activities categories'® for
categorising the disease areas, 40% (60/151) of the
orphan maintenance procedures concerned ‘Blood
and lymphatic system disorders’, making it the most
targeted disease area in the sample. Products for indi-
cations, such as multiple myeloma and diffuse large
B-cell lymphoma, would be found in this category.
This was followed by ‘Congenital familial and genetic
disorders’ with 19% (28/151) of orphan mainte-
nance procedures and ‘Neoplasms benign, malig-
nant and unspecified” with 12% (18/151) of orphan
maintenance procedures, where, for example, cystic
fibrosis and ovarian cancer would be included. Any
other MedDRA categories were subject to eight or less
orphan maintenance procedures (for an overview, see
online supplemental material 3). More broadly, 45%
(68/151) of the orphan maintenance procedures were
based on an oncological indication.

Overall, 418 comparisons were identified across all
the 151 orphan maintenance procedures (median=2,
IQR=1-3, range=1-14). Sixteen different types of
comparison methods were identified, which were cate-
gorised into five broader groups of comparison types
(see table 1).

Regarding the trial designs of the data sources
underlying these comparisons, RCTs represented the
majority of cases with 68% (284/418) of all main trials
and 49% (206/418) of all comparator trials. single-arm
trials (SATs) were the next most frequent type of trial
design and were used as a source in 28% (116/418)
of all main trials and 7% (28/418) of all comparator
trials. For a full overview of trial designs, see online
supplemental material 4.

H o A N
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b) Year

0 ‘III-—--——
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N9 s kb 6 A% 50

c) Number of comparators

(a) Absolute frequency of comparisons, (b) orphan maintenance procedures and (c) comparators per procedure.

Frequency of different comparison methods and development
over time

Indirect comparisons are the most common approach for
comparing the new orphan medicinal product to a rele-
vant comparator (44%, 182/418), followed by qualitative
comparisons (39%, 162/418) and direct comparisons
(18%, 74/418) (see figure 2 and table 1). Among the indi-
rect comparisons, naive SBS comparisons are most often
used (71%, 129/182) whereas inferential approaches
that adjust for population differences or quantify the
uncertainty of the comparison, either using or not using
IPD, are less often used (29%, 53/182).

Comparing the first and second half of the investi-
gated time frame, between 2011 and the end of 2017,
6% (12/212) of the identified comparisons were based
on inferential methods (regardless of the use of IPD),
whereas from January 2018 until December 2022, 20%
(41/206) of the comparisons were based on inferen-
tial methods. When looking at SBS comparisons, 37%
(79/212) were identified in the first half and 24%
(50/206) were identified in the second half of the
reviewed time frame (for an overview, see figure 2c).
Therefore, while the relative frequency of the other
types of quantitative comparisons declined slightly, the
proportion of inferential indirect comparison methods
approximately doubled between the first and second half
of the reviewed time frame.

Acceptance of different comparison methods by the COMP
Generally, the acceptability of a comparison by the COMP
depends on both the comparison method and the data. If
a comparison was accepted, the comparison method was
accepted in the specific situation.

The comparison method with the highest relative
frequency of acceptance was qualitative compari-
sons followed by direct comparisons. Conversely,
the proportion of rejected comparisons was highest
among the indirect comparisons, specifically the infer-
ential methods using aggregate data. However, most
rejections specifically based on the methodological
limitations of the comparison type were observed for
the SBS comparisons (for an overview, see figure 3; for
more details, see online supplemental file 5).
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To explore the appraisal of the different compar-  the same data. We found a higher proportion of indi-
ison methods by the COMP further, we also analysed  rect comparisons and a lower proportion of direct
the number of cases in which the COMP raised a list ~ and qualitative comparisons in orphan maintenance
of questions regarding the significant benefit. A list  procedures with a list of questions (see figure 4, top
of questions is issued if COMP has remaining ques- two panels (a)).
tions concerning the comparisons that are proposed
by the applicant. Following the list of questions, the  Differences between therapeutic areas
applicant prepares a response to these questions for  To investigate potential differences between therapeutic
evaluation, most often with new methods applied to  areas regarding the choice of comparison methods, we

~
o

> 1501

8]

=4

@ 1251

= |

o

® 100

w

o 75

E

o u|

2 50

o N

I -

.| - [
a) ) o 5 5 5

T a 1) I} @
a = @ @ @
E o = =
© 2 £ £ £
o = o o o
@ 5 o o o
5 & 3 2 8
= = o 3
p= © a S S
5 s s &
@ =} = [}
g 5 o b=}
a 5 ®»
13 £
Q =
[&]
=
Z
@
g
E

o, 4 ;
100% COMP Appraisal
90%
r'.:>>' 80% 1 accepted
g 70%4 . rejected method
g)- 60%1 rejected data
WL 50% — ’
Q 40% . rejected both
T 30% . rejected unclear
' ||
r 20%1 . - not considered
- -
unclear
0%- — [ |

b)

Inferential Comparison (IPD)
Direct Comparison
Qualitative Comparison
Side-by-side Comparison

Inferential Comparison (Aggregate Data)

Figure 3 Absolute (a) and relative frequency (b) of the COMP’s appraisal of comparisons. COMP, Committee for Orphan

Medicinal Products; IPD, individual patient data.

6

Windfuhr F, et al. BMJ Open 2024;14:¢086171. doi:10.1136/bmjopen-2024-086171

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

jooyoasaboysnwseig
V11-Z39 uswiredaq e G20z ‘0T aunr uo /wod fwg-uadolway/:dny woly papeojumoq +Z0z 18quwedsd ¢g Uo T.T980-720z-uadolwag/9eTT 0T Se pays!ignd isiiy :usdo (NG


http://bmjopen.bmj.com/

a)
1751

No List of Question 5094

s
=3
=
=

1501

1251
30% 1
1004

20% 1

e |
(.:'I
Relative Fregquency

o
(=]
n

10% 1

Absolute Frequency

0% 1

Open access

M
[=] w
L L

List of Questions 50% 1

1751

1504 40% 1

1251
30% 1
1004

20% 1

Relative Frequency

10% 1

Absolute Frequency

0% 1

T T T T T

Category

Inferential Comparison (IPD)

[ Y T |
o o [=] o
L L n L

20% 1
1751

1504 40% 1

1251
30% 1
1004

20% 1

Relative Frequency

10% 1

Absolute Frequency

0% 1

T T T T T

. Inferential Comparison (Aggregate Data)
. Direct Comparison

Qualitative Comparison
. Side-by-side Comparison

L] wn =~
[=] o (=] (3]
L L n L

o
—

Non-Oncology 50% 1

1757

1501 40% 1

1251
30% 1
1004

20% 1

e |
<.:'I
Relative Frequency

10% 1

Absolute Frequency

0% 1

T T T T T

[ [%2]
w [=]
M 1

04

T T T T T

Figure 4 Absolute (left) and relative frequency (right) of different types of comparisons across two stratifications. a) Orphan
maintenance procedures in which a list of questions regarding the significant benefit was not issued and b) procedures were a
list of questions was issued. c) All oncology procedures compared with d) all non-oncology orphan maintenance procedures.

IPD, individual patient data.

distinguished all reviewed orphan maintenance proce-
dures into oncology and non-oncology orphan mainte-
nance procedures. While other categorisations would
have been interesting to investigate, the distribution of
therapeutic areas and the high proportion of oncology

did not allow meaningful comparisons within the non-
oncology indications.

Non-oncology orphan maintenance procedures were
supported by direct comparisons 2.5 times more often
than oncology orphan maintenance procedures, that
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is, ca. 25% of cases in non-oncology against 10% within
oncology. Investigating the indirect comparison methods
used, in oncology, 50% of the comparisons were SBS
comparisons. In contrast, SBS comparisons made up a
little over 10% of non-oncology orphan maintenance
procedures. The use of inferential indirect comparison
methods, however, was higher in non-oncology orphan
maintenance procedures (for an overview, see figure 4).

Further differences between oncology and non-
oncology orphan maintenance procedures can be seen
regarding the trial design and appraisal of the compar-
ison method. SATs were the basis for comparisons far
more often in oncology orphan maintenance proce-
dures than in non-oncology orphan maintenance proce-
dures (32%, 68/215 SATs for the pivotal trial design in
oncology vs 15%, 30/203 in non-oncology; see online
supplemental files 6 and 7). Yet, RCTs were still the most
used data source for pivotal trials as well as comparator
trials, in both non-oncology and oncology orphan main-
tenance procedures. Looking at the COMP’s appraisal,
our data show that a lower proportion of comparisons was
rejected in oncology orphan maintenance procedures,
particularly among all indirect comparisons (see online
supplemental file 8).

DISCUSSION

This review of orphan maintenance procedures of the
EMA COMP has investigated how a significant benefit
has been demonstrated by applicants. Furthermore, for
the cases where an indirect comparison between the new
product and already licensed products was performed,
we have explored the types of approaches that have been
used.

Overall, a high number of qualitative comparisons were
used to demonstrate significant benefit. The reason for
this observation is the definition of a ‘satisfactory method’
in the orphan regulation, determining the necessary
comparators against which to demonstrate a significant
benefit. Since a satisfactory method must be approved
for an overlapping therapeutic indication, in case of
partial overlaps between the indications of the compar-
ator and the new product, the significant benefit can be
based on these additional patients who cannot be treated
with the approved products. In the oncology setting,
the main drivers of the qualitative assessment are the
approvals in the (last-line) setting where no other prod-
ucts are approved, and the patients have been treated
with the approved products in earlier lines of treatment.
On the contrary, in the non-oncology setting, the quali-
tative comparisons are not driven by treatment lines but
by a partial or no overlap of indications and adjunctive
treatments.

Additionally, we have observed a wide span in the
number of comparators, ranging from 1 to 10 compara-
tors per product, which likely reflects the diverse situation
across therapeutic areas and corresponding variability in
the number of products approved per condition. For

example, in multiple myeloma and cystic fibrosis, there
are numerous medicinal products approved to treat
different aspects and stages of the disease whereas, for
other conditions like cystinosis and myasthenia gravis,
only very few medicinal products are approved at the time
of assessment of a new treatment.

Comparing the type of indirect comparison methods
between oncology and non-oncology indications shows
a notable difference in comparison methods and COMP
appraisal that requires further investigation. While in
oncology, SBS comparisons are the most used method,
for non-oncology products, qualitative comparisons
followed by direct comparisons were most prominent.
Correspondingly, a previous study found that around
one-quarter of all pivotal trials used in EMA approvals
of oncology products 2014-2016 were single-arm trials."
According to our data, the proportion of rejected compar-
isons was lower in oncology compared with non-oncology
indications. For context, prior research investigating the
difference in overall approval rates between oncology
and non-oncology products found that, in EMA proce-
dures between 2009 and 2018, oncology products were
approved marginally less often than non-oncology prod-
ucts.'* Meanwhile, it has also been reported that oncology
products approved by EMA often provide little or no
added benefits,”” though no distinction between orphan
or non-orphan products has been made in the analysis. In
the context of orphan medicinal products, more research
is needed to elucidate whether there might be different
evidentiary standards across indications, or if there are
any differences in the actual added benefits the products
bring.

In the present study, looking at the overall sample
regardless of indication, we also found that more than
25% of the quantitative comparisons were direct compar-
isons. This observation highlights that the rarity of a
disease per se does not prohibit or prevent the conduct
of RCTs.

Evaluating the COMP’s appraisal of different compar-
ison methods shows that qualitative comparisons and
direct comparisons were accepted in most cases, whereas
indirect comparisons were accepted less often. SBS
comparisons were accepted less often as an indirect
comparison method than approaches that adjust for
differences between populations. While the hypothe-
sised overall increase in indirect comparisons could not
be found in the available data, the increase in indirect
comparisons using more sophisticated statistical methods
was partly confirmed. Even though the yearly analysis did
not show a continuous increase between 2011 and 2022,
we have seen that the proportion of indirect comparisons
using inferential statistical methods nearly doubled from
2011-2017 to 2017-2022. Considering that over time
more products have been approved for many rare diseases
and the continued developments in NMA techniques,
the importance of inferential statistical methods for indi-
rect comparisons might further increase in the future.
Also considering the challenges of Health Technology
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Assessment after new medicines have been licensed, our
findings highlight the need for adequate planning of clin-
ical trials that need to meet the requirements of different
decision-makers. The need to conduct indirect compari-
sons should be anticipated at the trial design stage with a
view on how the new trial fits into the evidence network
to ensure that the necessary variables for using statistical
methods for indirect comparisons that adjust for differ-
ences between populations are collected in the trial. On
a general note, in many instances, only aggregate data
were available for the comparator against which the new
orphan medicine needed to be compared. If marketing
authorisation holders would make their data readily
available, this could increase the quality of the indirect
comparisons as it would enable the use of better statistical
methodologies, ultimately facilitating better decisions in
the interest of patients.

For medicinal product licensing in the EU, indirect
comparisons are not only relevant for demonstrating a
significant benefit as part of the orphan maintenance
procedure. In the context of conditional marketing
authorisation through the EMA CHMP, indirect compar-
isons can also play a role in demonstrating a major
therapeutic advantage. After drug licensing, indirect
comparisons play a crucial role in determining the rela-
tive effectiveness of authorised treatments as part of the
health technology assessment. It would be interesting to
explore similarities and differences in the use of indirect
comparison approaches between these different fields of
application.

In conclusion, indirect comparisons already are and
will continue to be an important tool in the assessment
of orphan products’ significant benefit at the time of
marketing authorisation. While health technology assess-
ment bodies regularly use and provide guidance on
indirect comparison methods to compare the relative
effectiveness of a new medicinal product,'® " further work
is needed to understand the appropriateness of indirect
comparison approaches for demonstrating a significant
benefit, guiding the sponsor’s choices and the regulatory
assessment.

In this review, we have only included orphan mainte-
nance procedures with a positive outcome. This choice
was mainly driven by considerations of data accessibility.
Most non-positive COMP opinions result in the applicant
removing the orphan status voluntarily and progressing
with a non-orphan marketing authorisation. Therefore,
these assessments do not reach a conclusion and, in
many cases, no final COMP opinion would have been
documented describing the acceptability of the indirect
comparison methodologies. In addition, in our review
period, only eight orphan maintenance procedures
resulted in a negative opinion, which was considered too
small for meaningful comparisons.

We focused on orphan maintenance decisions of the
COMP; however, indirect comparisons can also play a role
in the initial orphan designations. To derive a complete
picture of the use of indirect comparison for COMP

decisions, it would be interesting to expand this review to
orphan designation decisions in the future. The limited
number of orphan maintenance procedures prevented
the investigation of multiple factors at the same time
(e.g., rarity of the disease, comparison type and COMP
appraisal).

In conclusion, indirect comparisons already are and
will continue to be an important tool in the assessment
of orphan products’ significant benefit at the time of
marketing authorisation. While health technology assess-
ment bodies regularly use and provide guidance on
indirect comparison methods to compare the relative
effectiveness of a new medicinal product,'® " further work
is needed to understand the appropriateness of indirect
comparison approaches for demonstrating a significant
benefit, guiding the sponsor’s choices and the regulatory
assessment.
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