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Costs of orphan medicinal products: 2
longitudinal analysis of expenditure in Wales

Yankier Pijeira Perez'®, Eifiona Wood'® and Dyfrig A Hughes'"

Abstract

Background The Orphan Regulation ((EC) No 141/2000) has successfully redirected private and public investment
towards previously neglected areas through incentives, regulatory obligations and rewards. However, the growth in
the number of licensed orphan medicinal products (OMPs) has led to concerns about increased costs. The aims were
to investigate the trend in the costs of OMPs to the National Health Service in Wales, to attribute costs of medicines
within and outside periods of marketing exclusivity, and estimate the contribution of individual medicines to the
overall costs of OMPs,

Methods Expenditure on OMPs in Wales was analysed between the 2014/15 and 2019/20 financial years using data
on prescriptions dispensed in primary care, secondary care, and specialised commissioned services. OMP spend was
calculated as a proportion of total medicines expenditure, whether it was incurred during, or outside the marketing
exclusivity period (MEP), and by therapeutic area and medicine.

Results Overall spend on OMPs and all medicines increased from £32 m to £82 m, and from £1,030 mto £1,198 m,
respectively, with the proportion of spend on OMPs more than doubling from 3.1% to 6.9% per annum. Average
year-on-year growth in the costs of OMPs was 21%, compared to 2% for other medicines. Costs following MEP expiry
contributed significantly to overall OMP costs, increasing from £8 m to £30 m, corresponding to an increase from 24%
to 37%. Treatments for ‘malignant disease and immunosuppression; ‘nutrition and blood'and the ‘respiratory system'’
accounted for 90% of all OMP spend. Half of total OMP annual expenditure was on just 4 medicines in 2014/15,
increasing to 8 in 2019/20.

Conclusions Both the number of OMPs and the amount spent on OMPs in Wales has increased over time, possibly as
a consequence of favourable licensing conditions, permissive health technology assessment policies and dedicated
funding.

Keywords Orphan Drugs, Drug costs, Costs analysis, health economics
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Introduction

Favourable European regulatory conditions have made
the orphan medicinal product (OMP) market an attrac-
tive prospect. This is evidenced by the increasing num-
bers of OMPs authorised over the two decades since
the regulations came into effect [1]. By September 2021,
the European Commission had designated 1,824 prom-
ising drugs with orphan status and authorised 204 for
marketing. Indeed, the proportion of novel authorised
medicines for rare disease indications appears to be
disproportionately high relative to the burden of preva-
lent chronic diseases. In 2019, for instance, seven of the
30 new active substances recommended for marketing
authorisation by the European Medicines Agency were
OMPs [2].

The small markets associated with rare diseases typi-
cally result in higher drug prices [3] which, together
with weaker clinical evidence compared to non-orphan
medicines [4], has led to concerns about their cost-
effectiveness, and has impacted on patient access across
many European countries [5-7]. Decision-making bod-
ies are consequently challenged by the quandary of
making high-cost medicines available to treat few indi-
viduals often with incremental cost-effectiveness ratios
that exceed thresholds for approval [8-10]. However,
health technology and reimbursement organisations
are generally cognisant that a strict utilitarian approach,
which promotes the greatest gain for the greatest num-
ber of patients, would introduce inequity of access for
patients with rare conditions [11-13].

These factors combined has led to a steady but sig-
nificant upward trend in the availability, prescribing and
therefore total costs of OMPs internationally. Added to
which are concerns that OMPs are associated with higher
returns on investment and profitability for their manu-
facturers [14]. An analysis from 2010 projected that the
costs of OMPs across Europe, as a proportion of total
pharmaceutical expenditure, would be expected to pla-
teau in the decade to 2020 [15], but expenditure has in
fact increased at a compound annual growth rate of 16%
over this period [16]. The costs to European Union mem-
ber states’ health systems for reimbursing OMPs between
2000 and 2017 totalled about €20-25 billion [17]. More
detailed evidence from individual countries corroborate
the observed increases in costs. In Sweden and France,
for instance, OMPs represented 2.7% and 3.2% of total
pharmaceutical expenditure, respectively, in 2013 [18];
and in Bulgaria, between 2014 and 2016, OMPs repre-
sented 9% of the National Health Insurance Fund spend
on medicines [19]. Cost pressures have been exacerbated
by a lack of generic competition upon expiry of market
exclusivity. Of 70 medicines with expired orphan status,
less than 20% faced generic or biosimilar competition
[20].
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Within the UK, the publicly funded National Health
Service (NHS) provides comprehensive healthcare to
all its citizens. The service is administered separately
by each constituent country. NHS Wales serves 3.1 mil-
lion people and is organised into 7 health boards which
provide emergency services and a range of primary, sec-
ondary, and specialist tertiary care. Health boards have a
legal requirement to make available, within 60 days, med-
icines that have been recommended for use in the NHS
by the National Institute for Health and Care Excellence
(NICE) and the All Wales Medicines Strategy Group
(AWMSQG) [21]. The £80 million New Treatments Fund
for Wales [22] meets the costs of new medicines for the
first year, after which health boards are obliged to fund
treatments within existing budgets. Both NICE and the
AWMSG operate policies that provide more flexibility
around the decision-making parameters for highly spe-
cialised technologies and “ultra-orphan” medicines,
which account for a subset of OMPs used to treat dis-
eases with a prevalence of <1 per 50,000 [21, 23]. For the
period between 2002 and 2014, orphan and ultra-orphan
medicinal products were less likely to be approved than
non-orphan medicinal products (59% and 73% versus
81%, respectively) [24]; whereas following the introduc-
tion of the AWMSG rare diseases policy in 2015, all 9
OMPs, and 5 of the 7 ultra-orphans were recommended
for use in NHS Wales [25].

The aim of the present analysis was to investigate the
trend in the costs of OMPs to NHS Wales, categorised
by broad therapeutic areas and according to expenditure
against primary, secondary, or specialist commissioned
budgets. Furthermore, the analysis attributed costs to
medicines within and outside periods of marketing exclu-
sivity and identified the contribution of individual OMPs
to the overall costs.

Methods

Data on primary care prescribing of medicines between
the 2014/15 and 2019/20 financial years were obtained
from the Comparative Analysis System for Prescribing
Audit (CASPA) database, which records all prescrip-
tions issued outside of hospitals in Wales. Secondary
care expenditure on medicines was based on hospital
pharmacy summary dispensing data and obtained from
the Medicine Usage (Medusa) database for the financial
periods 2009/10 to 2019/20. Data on the cost of specialist
commissioned medicines between 2014/15 and 2019/20
were obtained directly from the Welsh Health Specialised
Services Committee (WHSSC), which is responsible for
the planning of specialised and tertiary services on behalf
of Health Boards. These three data sources provided a
complete, nationwide compilation of expenditure on all
medicines in Wales.
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OMPs were identified from the European Medicines
Agency [26] and cross-checked against the Orphanet
database [27]. Medicines that were used to treat rare dis-
eases prior to 2000, when new legislation [28] for desig-
nation of orphan medicines was introduced, and those
without formal orphan drug status were not included.
Authorisation and expiry dates based on the market
exclusivity period (MEP) of each orphan medicine were
recorded to ensure correct identification of orphan status
as of 30 June 2020 [26]. The orphan indication(s) of each
medicine was noted and categorised according to legacy
chapters of the British National Formulary (BNF) [29].
This is a broad classification based on organ/system/dis-
ease that was used widely in the UK until 2017.

Expenditure data from the primary care, secondary
care and specialised services datasets were matched with
the OMP dataset. In order to determine which medicines
to include as OMPs, a variety of approaches were applied
to ensure appropriate categorisation of the medicinal
product as orphan or non-orphan. Firstly, branded OMPs
were cross-matched and included. Secondly, medicines
listed by generic name were identified on a case by case
basis according to the information available in the data-
sets and assessed for OMP status. This included a review
of BNF codes for primary care data, hospital department
cost codes for secondary care data (e.g. for differentiat-
ing a paediatric orphan formulation from an adult non-
orphan listing), and formulation type (e.g. distinguishing
an orphan medicine eye-drop formulation and a non-
orphan non-eye-drop formulation).

Data were analysed descriptively to compare the total
NHS Wales expenditure on OMPs (the sum of CASPA,
MEDUSA and WHSSC figures) with total pharmaceuti-
cal expenditure, in terms of absolute and relative increase
over time. Additional analyses considered orphan
drug expenditure by broad therapeutic area and the
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contribution of individual orphan products to the total
costs of OMPs.

All the data were analysed using RStudio Version
1.3.1093, © 2009-2020 RStudio, PBC.

Results
The number of OMPs with marketing approval has
increased steadily, from 60 medicines for 83 indica-
tions in 2009/10 to 115 medicines for 147 indications by
2019/20.

Medicines expenditure

For the period where complete data were available,
between 2014/15 and 2019/20, the total expenditure on
all medicines in Wales increased from £1.031 billion to
£1.198 billion, whilst OMP expenditure increased from
£32 million to £82 million (Table 1). As a proportion
of total pharmaceutical spend, expenditure on OMP
increased from 3.1% to 6.9% per annum during this
period (Fig. 1). Overall growth in medicines expenditure
was 16%, yet growth observed in non-OMPs was less, at
12%, compared with OMPs which grew by 154%. Aver-
age year-on-year growth for all non-OMPs was 2%, com-
pared to 21% for OMPs.

The majority of OMP expenditure was observed in
secondary care and specialist commissioned health-
care. Between 2014/15 and 2019/20, total secondary
care expenditure on OMP (both within and outside their
MEP) increased from £18.3 million to £55.9 million, cor-
responding to an increase from 6% to 13% of second-
ary care medicine spend. Expenditure on all medicines
in primary care remained static (upper and lower range
between 2014/15 and 2019/20: £728 million to £748 mil-
lion) with OMPs accounting for a reducing proportion
of overall spend, from £5.0 million (0.7%) in 2014/15 to
£2.7 million (0.4%) in 2019/20 (Table 1). Expenditure on
pharmaceutical spend in specialised healthcare services

Table 1 NHS Wales expenditure on all medicines and orphan medicinal products, by source and financial period

Financial Total expenditure (£, millions) Orphan expenditure (£, millions)
period Second-  Primary Specialist Total Second- Pri- Specialist Total
ary Care  Care Commissioned ary Care mary Commissioned
Care

2009/10 209.00 - - 209.00 8.74 - - 8.74
2010/11 22662 - - 22662 9.52 - - 9.52
2011/12 241.06 - - 241.06 10.97 - - 10.97
2012/13 250.63 - - 250.63 12.19 - - 12.19
2013/14 275.20 - - 275.20 14,57 - - 14.57
2014/15 293.63 727.87 9.21 1,030.70 18.34 5.03 9.00 3237
2015/16 322.82 74423 11.51 1,078.56 21.05 524 11.13 3742
2016/17 363.52 72411 13.71 1,101.34 2857 540 1337 4734
2017/18 370.13 726.27 15.82 1,112.22 33.30 346 15.56 5233
2018/19 394.46 709.92 19.62 1,12400 4587 3.01 19.48 68.35
2019/20 427.12 74751 23.85 1,198.48 5593 2.69 23.71 82.33
(-) Expenditure data from CASPA and WHSSC for primary care and specialist commissioned medicines were not available prior to 2014/15
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Fig. 1 Orphan medicinal product expenditure between 2014/15 and 2019/20 as a percentage of the total spend on medicines, and by prescribing

source

Table 2 Orphan medicinal product expenditure within and outside marketing exclusivity period

Total spend, £, million (nhumber of unique OMPs)

Secondary Care Primary Care Specialist Commissioned Total spend
Financial period ~ Within MEP  Outside MEP ~ Within MEP  Outside MEP  Within MEP  Outside MEP  Within MEP  Outside MEP
2009/10 6.76 (41) 1.98 (1) 6.76 (41) 1.98 (1)
2010/11 7.05 (43) 247 (1) 7.05 (43) 247 (1)
2011/12 8.47 (45) 2.50(2) 847 (45) 250 (2)
2012/13 10.16 (46) 2.03 (4) 10.16 (46) 2.03 (4)
2013/14 11.21 (44) 3.36(8) 11.21 (44) 336 (8)
2014/15 14.92 (47) 342 (9) 1.80 (21) 323(3) 7.74(26) 1.26 (6) 24.46 (57) 791(11)
2015/16 17.27 (47) 3.78(13) 1.89 (21) 3.35(6) 9.39(31) 1.74(7) 28.55 (60) 8.87(16)
2016/17 23.20 (55) 537(17) 2.08 (23) 332(9) 1129 (32) 2.08(11) 36.57 (67) 10.77 (21)
2017/18 27.07 (57) 6.24 (23) 147 (19) 1.99 (11) 13.26 (36) 2.30(14) 41.80 (69) 10.53 (27)
2018/19 3386 (61) 12.01 (30) 1.34(15) 1.66 (14) 9.85(33) 9.63(13) 45.05 (70) 23.30(35)
2019/20 3748 (64) 1845 (39) 1.22(15) 147(15) 13.18 (38) 10.53 (16) 51.88(72) 30.45 (44)

(-) CASPA and WHSSC data not available prior to 2015/15
MEP marketing exclusivity period

more than doubled between 2014/15 and 2019/20 (from
£9 million to £24 million) of which nearly all (98%) was
accounted for by OMPs.

End of marketing exclusivity period

Expenditure on OMPs increased over time, regardless of
marketing exclusivity status (Table 2). Between 2014/15
and 2019/20, the number of OMPs within their market-
ing exclusivity period increased from 57 to 72 whilst
the number of those which were beyond this period

quadrupled from 11 to 44. Whilst total spend within
MEP remained higher than outside MEP, spend on OMP
once exclusivity had expired increased from £7.9 million
in 2014/15 to £30.5 million in 2019/20, accounting for an
increasing proportion of orphan drug spend, from 24 to
37% during this period; this increase is driven by notably
higher expenditure outside of MEP since 2018/19.
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Expenditure by BNF chapter

For the period 2014/15 to 2019/20, 90% of OMP spend
could be attributed to three disease areas—£148.9 million
(47%) attributed to ‘malignant disease and immunosup-
pression; £98.0 million (31%) to ‘nutrition and blood; and
£40.2 million (13%) to ‘respiratory’ (Fig. 2). The propor-
tion of orphan drug spend by BNF chapter during this
period also increased, from 15% to 21% for ‘malignant
disease and immunosuppression, and from 11% to 28%
for ‘nutrition and blood’

Expenditure by OMP

Four medicines accounted for 50% of total OMP annual
expenditure in 2014/15 and 2015/16. This increased
to 5 in 2016/17, 6 in both 2017/18 and 2018/19, and 8
medicines in 2019/20 (Fig. 3). Since 2014/15, 60% of
total OMP spend can be attributed to 10 medicines—
eculizumab, lenalidomide, ivacaftor, imatinib, ibruti-
nib, nilotinib, azacitidine, sunitinib, daratumumab and
romiplostim (Table 3). Of these, seven fall under the BNF
‘malignant disease and immunosuppression’ category,
two (eculizumab and romiplostim) are used to treat
‘nutrition and blood’” disorders and one (ivacaftor) is for
the ‘respiratory system’

2014-15
Eve-|
Gastro-intestinal S_vSiEm“
Endocrine system-|
Central nervous system-1l
Musculoskeletal and joint diseases -1
Cardiovascular system -l
infections - Il
Respiratory system-
Nutrition and blood - N
Malignant disease and immunosuppression - NG

0.0 0.1 0.2 03 04 05

2016-17

Gastro-intestinal system-|
Eye-
Musculoskeletal and joint diseases -|
Central nervous system
Endocrine system
Cardiovascular system
infections - Il
Respiratory system - NG_
Nutrition and blood - I
Malignant disease and |mmunosuppressmn-_

0.0 0.1 02 03 04 05

British National Formulary (BNF) chapter

Musculoskeletal and joint diseases -
Gastro-intestinal system -
Endocrine system -
Central nervous system -
Cardiovascular system -
Infections -
Respiratory system -
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0.0 0.1 02 0.3 0.4 05

Proportional spend
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Discussion

Over the period of observation, the number of OMPs
approved for marketing by the European Medicines
Agency has increased steadily, with a corresponding
year-on-year increase in expenditure by NHS Wales.
Within the time period for which the complete dataset
was available, between 2014/15 and 2019/20, the pro-
portion of spend on OMP increased from 3% to 7% of all
expenditure on pharmaceutical products. The year-on-
year growth in expenditure on OMPs was considerably
higher than non-OMP (21% vs. 2%). OMP expenditure is
primarily associated with medicines categorised for the
treatment of ‘malignant disease and immunosuppression,
‘nutrition and blood’ and the ‘respiratory system’ Of note,
however, is the skewness of costs, with more than half of
total orphan drug expenditure being attributed to just 4
medicines (increasing to 8 by 2019/20). Expenditure on
these products increased both in absolute terms, and
notably so as a proportion of total spend on OMP since
2018/19, in the period following expiration of MEP.

Our findings are consistent with an analysis across
eight European countries which identified that the OMP
share of total pharmaceutical expenditure has increased
each year since 2000, rising to 7.2% in 2017 [16]. In
Wales, we found this increase to occur predominantly in
secondary care and specialist commissioned services and
could be attributed to the high prices of treatments for

Endocrine system-

Musculoskeletal and joint diseases
Gastro-intestinal system -
Central nervous system -
Cardiovascular system -

Infections
Respiratory system -

Nutrition and blood

Eye-

Gastro-intestinal system -
Musculoskeletal and joint diseases -
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|
|
|
)
[ |
i |
=
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0.0
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Fig. 2 Proportion of orphan medicinal product expenditure by marketing exclusivity status, BNF category, and by financial period
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Table 3 Expenditure on the top 10 orphan medicinal products (by total cost) for the periods 2009/10-2019/20, and 2014/15-2019/20

Expenditure 2009/10 to 2019/20°

Expenditure 2014/15 to 2019/20

Orphan medicine Cost (£) (% total orphan spend) Orphan medicine Cost (£) (% total orphan spend)
lenalidomide 49,997,279 13.29 eculizumab 48,037,137 15.00
eculizumab 48,060,011 12.78 lenalidomide 36,455,058 11.39
ivacaftor 34,026,394 9.05 ivacaftor 32,887,314 10.27
imatinib mesilate 26,171,612 6.96 imatinib mesilate 18,411,191 5.75
sunitinib malate 18,899,422 5.02 ibrutinib 12,053,813 3.77
nilotinib 13,092,369 348 nilotinib 11,401,227 3.56
azacitidine 12,976,966 345 azacitidine 9,922,398 3.10
ibrutinib 12,053,813 3.20 sunitinib malate 8,376,401 262
romiplostim 8,052,131 214 daratumumab 7,614,869 238
daratumumab 7,614,869 2.02 romiplostim 6,659,175 2.08

@ CASPA and WHSSC data not available prior to 2014/15

specialist populations, alongside favourable regulatory
conditions, HTA processes that allow for more flexibility
in approving orphan medications and dedicated fund-
ing to improve short-term access. Earlier projections,
indicating that the costs of orphan drugs across Europe
would reach a peak of 4.6% in 2016 followed by a lev-
elling off to between 4% and 5% to 2020 [15], have not
been observed in Wales; although a later analysis of OMP
expenditure across 8 European countries indicated that
the relative spending on OMPs has increased over the
last 20 years [16]. These percentages are, of course, also
dependent on the growth in non-OMP costs.

Our analysis has strengths in considering all prescrip-
tion medicines issued in Wales, at least for the financial
years 2014/15 to 2019/20. However, there were limita-
tions, most notably the absence of data on prescribing
volumes. While total costs are a function of the number
of approved OMP and their respective clinical indica-
tions, volume of use and unit prices, we could only be
confident in the small contribution of unit price varia-
tions to changes in overall costs. An analysis of volume
might have also assisted in identifying trends in pre-
scribing habits of non-OMPs relative to OMPs, and any
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changes in clinical practice as a result of the increasing
availability of OMPs.

The expenditure data supporting the analysis was based
on hospital prices which are subject to purchasing agree-
ments and may differ to the published list price. Further-
more, rebates associated with patient access schemes that
are subsequently reimbursed by manufacturers were not
captured in the analysis. Given this, and the confidential
nature of the pricing agreements between NHS Wales
and suppliers which may include discounts, rebates and
risk-sharing schemes, a pragmatic approach to not take
inflation into account was followed, but this could also be
considered a limitation within the analysis.

Finally, the costing method required identification of
certain OMPs by reference to specific cost centres, such
as those with an alternative, non-orphan indication. This
approach is reliant on accurate cost centre charging by
pharmacies and consequently may be subject to a small
margin of error but is unlikely to meaningfully impact
our findings.

The continued high cost of OMPs beyond the MEP has
been a driver for the continued year-on-year increase in
their costs, linked to the high barriers to market entry for
competitor generic or biosimilar medicines [20]. While
there is recognition that the 10-year market exclusivity
period may not be fully justified for certain OMPs [17],
it would require reform of the orphan drugs legislation
to promote competition upon expiry of MEP to facilitate
a reduction in prices. It is unclear whether the planned
revisions to the Orphan Regulation (Regulation (EC) No
141/2000) [30] will be transposed into UK law.

Our research findings, that prescribing is becoming
increasingly directed towards treating rare conditions
(defined by a prevalence of <1 in 2,000) with expensive
treatments, corresponds with the findings of Mestre-
Ferrandiz et al. [16]. Whether this current trend contin-
ues, in light of changes to the regulatory landscape in the
UK [31], and is sustainable, especially in the context of
orphan advanced therapy medicinal products, remains
to be seen. Nonetheless it relates to the greater flexibil-
ity in HTA policies for rare disease medicines [32], with
dedicated funding aimed to promote rapid access result-
ing in medicines benefiting a few patients accounting
for a growing proportion of spend on pharmaceutical
products overall [33]. This has implications in the wider
debate around societal preferences for the expensive
treatment of rare diseases in relation to the notion of
maximising health production [34, 35].

Conclusions

This first, comprehensive analysis of orphan medi-
cine expenditure in a UK setting identified that both
the number of OMPs and the amount spent on OMPs
has increased over time, primarily associated with new
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treatments for malignancies and haematological condi-
tions. This trend may be attributed to the introduction
of favourable licensing conditions afforded to OMP as
well as the rising costs associated with highly specialised
treatments.

Acknowledgements

The authors would like to thank Helen Adams, Betsi Cadwaladr University
Health Board and Stuart Davies, Sian Lewis and Sandra Tallon at Welsh Health
Specialised Services Committee for their contribution in sourcing the data for
this report.

Authors’ contributions

YPP, EW, DH made substantial contributions to the conception and design

of the work; the acquisition, analysis, and interpretation of data; the drafting
of the work and revising it critically for important intellectual content; and
gave final approval of the version to be published. YPP, EW, DH agree to be
accountable for all aspects of the work in ensuring that questions related to
the accuracy or integrity of any part of the work are appropriately investigated
and resolved.

Funding
Funded by Betsi Cadwaladr University Health Board. DH is recipient of Health
and Care Research Wales Senior Research Leader award.

Data Availability

Data on orphan medicinal products are available from resources available in
the public domain, and which are referenced in the article. Data on NHS Wales
expenditure on orphan and all medicinal products are available from https://
whssc.nhs.wales and https://dhcw.nhs.wales subject to third part restrictions.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication

All the authors provide final approval of the version to be published, and
agree to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

Competing interests
YPP has a contract of employment with Betsi Cadwaladr University Health
Board. DH and EW have no conflicts of interest to disclose.

Received: 24 September 2021 / Accepted: 19 October 2023
Published online: 01 November 2023

References

1. European Medicines Agency. Medicines. 2020. https://www.ema.europa.eu/
en/medicines/ Accessed 2 July 2021.

2. European Medicines Agency. Human medicines highlights 2019. https://
www.ema.europa.eu/en/documents/report/human-medicines-high-
lights-2019_en.pdf Accessed 2 July 2021.

3. EvaluatePharma® Orphan Drug. Report 2019. https.//www.evaluate.com/
sites/default/files/media/download-files/EvaluatePharma_Orphan_Drug_
Report_2019.pdf Accessed 2 July 2021.

4. Pontes C, Fontanet JM, Vives R, Sancho A, Gomez-Valent M, Rios J, Morros
R, Martinalbo J, Posch M, Koch A, Roes K, Oude Rengerink K, Torrent-Farnell
J, Torres F. Evidence supporting regulatory-decision making on orphan
medicinal products authorisation in Europe: methodological uncertainties.
Orphanet J Rare Dis. 2018;13(1):206.

5. Zamora B, Maignen F, O'Neill P, Mestre-Ferrandiz J, Garau M. Compar-
ing access to orphan medicinal products in Europe. Orphanet J Rare Dis.
2019;14(1):95.


https://whssc.nhs.wales
https://whssc.nhs.wales
https://dhcw.nhs.wales
https://www.ema.europa.eu/en/medicines/
https://www.ema.europa.eu/en/medicines/
https://www.ema.europa.eu/en/documents/report/human-medicines-highlights-2019_en.pdf
https://www.ema.europa.eu/en/documents/report/human-medicines-highlights-2019_en.pdf
https://www.ema.europa.eu/en/documents/report/human-medicines-highlights-2019_en.pdf
https://www.evaluate.com/sites/default/files/media/download-files/EvaluatePharma_Orphan_Drug_Report_2019.pdf
https://www.evaluate.com/sites/default/files/media/download-files/EvaluatePharma_Orphan_Drug_Report_2019.pdf
https://www.evaluate.com/sites/default/files/media/download-files/EvaluatePharma_Orphan_Drug_Report_2019.pdf

Pijeira Perez et al. Orphanet Journal of Rare Diseases

22.

(2023) 18:342

Stawowczyk E, Malinowski KP, Kawalec P, Bobinski R, Siwiec J, Panteli D,
Eckhardt H, Simoens S, Agusti A, Dooms M, Pilc A. Reimbursement status and
recommendations related to Orphan Drugs in European Countries. Front
Pharmacol. 2019;10:1279.

Deticek A, Locatelli |, Kos M. Patient Access to Medicines for Rare Diseases in
European Countries. Value Health. 2018;21(5):553-60.

Coté A, Keating B. What is wrong with orphan drug policies? Value Health.
2012;15(8):1185-91.

Hughes-Wilson W, Palma A, Schuurman A, Simoens S. Paying for the Orphan
Drug System: break or bend? Is it time for a new evaluation system for payers
in Europe to take account of new rare Disease treatments? Orphanet J Rare
Dis. 2012;7:74.

Gammie T, Lu CY, Babar ZU. Access to Orphan Drugs: a Comprehensive
Review of legislations, regulations and policies in 35 countries. PLoS ONE.
2015;10(10):20140002.

Kanavos P, Nicod E. What is wrong with orphan drug policies? Suggestions
for ways forward. Value Health. 2012;15(8):1182-4.

Drummond MF, Wilson DA, Kanavos P, Ubel P, Rovira J. Assessing the eco-
nomic challenges posed by orphan Drugs. Int J Technol Assess Health Care.
2007,23(1):36-42.

Denis A, Mergaert L, Fostier C, Cleemput |, Simoens S. Issues surrounding
orphan Disease and orphan drug policies in Europe. Appl Health Econ Health
Policy. 2010;8(5):343-50.

Hughes DA, Poletti-Hughes J. Profitability and market value of Orphan Drug
companies: a retrospective, propensity-matched case-control study. PLoS
ONE. 2016;11(10):e0164681.

Schey C, Milanova T, Hutchings A. Estimating the budget impact of orphan
medicines in Europe: 2010-2020. Orphanet J Rare Dis. 2011;6:62.
Mestre-Ferrandiz J, Palaska C, Kelly T, Hutchings A, Parnaby A. An analysis of
orphan medicine expenditure in Europe: is it sustainable? Orphanet J Rare
Dis. 2019;14(1):287.

European Commission. Joint evaluation of Regulation (EC) No 1901/2006

of the European Parliament and of the Council of 12 December 2006 on
medicinal products for paediatric use and Regulation (EC) No 141/2000 of
the European Parliament and of the Council of 16 December 1999 on orphan
medicinal products. https://ec.europa.eu/health/sites/health/files/files/pae-
diatrics/docs/orphan-regulation_eval_swd_2020-163_part-1.pdf Accessed 2
July 2021.

Hutchings A, Schey C, Dutton R, Achana F, Antonov K. Estimating the budget
impact of orphan Drugs in Sweden and France 2013-2020. Orphanet J Rare
Dis. 2014;9:22.

Iskrov GG, Jakovljevic MM, Stefanov RS. Budgetary impact of Medicinal thera-
pies for Rare Diseases in Bulgaria. Folia Med (Plovdiv). 2018,60(1):79-91.
Marselis D, Hordijk L. From blockbuster to nichebuster: how a flawed
legislation helped create a new profit model for the drug industry. BMJ.
2020;370:m2983.

Varnava A, Bracchi R, Samuels K, Hughes DA, Routledge PA. New Medicines
in Wales: the all Wales Medicines Strategy Group (AWMSG) Appraisal process
and outcomes. PharmacoEconomics. 2018,36(5):613-24.

Welsh Government. Welsh Health Circular The New Treatment Fund—Access
to medicines recommended by the National Institute for Health and Care
Excellence (NICE) and the All-Wales Medicines Strategy Group (AWMSG).

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

Page 8 of 8

2017. https://gov.wales/sites/default/files/publications/2019-07/the-new-
treatment-fund.pdf Accessed 2 July 2021.

All Wales Medicines Strategy Group. AWMSG appraisal process for a medicine
for a rare disease. 2019. https://awmsg.nhs.wales/files/appraisal-process/
awmsg-appraisal-process-for-a-medicine-for-a-rare-disease-pdf-500kb
Accessed 2 July 2021.

Routledge PA, Williams A, Samuels K, Spears R, Hughes DA. Health technol-
ogy appraisal and access to medicines; experience of the All Wales Medicines
Strategy Group, 2002-2014. From the 283P Queen Elizabeth Il Conference
Centre London, Pharmacology; 2015: Proceedings of the British Pharmaco-
logical Society. http://www.pa2online.org/abstracts/vol13issue3abst283p.pdf
Accessed 2 July 2021.

Varnava A, Rind S, Bracchi R, Samuels K, Routledge PA, Hughes D. Access to
High-Cost Medicines in Wales. In Equitable access to High-Cost Pharmaceuti-
cals (Ed. Zaheer-Ud-Din Babar). Academic Press. 2018.

European Commission. EU Union Register of Medicinal Products—Public
Health. https://ec.europa.eu/health/documents/community-register/html/
index_en.htm Accessed 2 July 2021.

Orphanet. Lists of medicinal products for rare diseases in Europe. 2020.
Orphanet Report Series. https://www.orpha.net/orphacom/cahiers/docs/GB/
list_of_orphan_drugs_in_europe.pdf Accessed 5 July 2020.

European Medicines Agency. Orphan designation: Overview. https://www.
ema.europa.eu/en/human-regulatory/overview/orphan-designation-over-
view Accessed 2 July 2021.

Joint Formulary Committee. British National Formulary. Edition 73. London:
BMJ Group and Pharmaceutical Press; 2017.

European Commission. Medicines for children and rare diseases: Commission
launches a public consultation. 2021. https://ec.europa.eu/health/human-
use/paediatric-medicines/20210510_news_en Accessed 2 July 2021.
Medicines and Healthcare products Regulatory Agency. Guidance—Orphan
medicinal products. 2021. https.//www.gov.uk/qguidance/orphan-medicinal-
products-in-great-britain Accessed 2 July 2021.

All Wales Medicines Strategy Group. Appraisal process for medicines devel-
oped for rare diseases. 2019. https://awmsg.nhs.wales/make-a-submission/
make-a-submission-pharmaceutical-industry/submit-for-awmsg-appraisal/
invisible/appraisal-process-for-medicines-developed-for-rare-diseases/
Accessed 2 July 2021.

Champion AR, Lewis S, Davies S, Hughes DA. Managing access to advanced
therapy medicinal products: challenges for NHS Wales. Br J Clin Pharmacol.
2021,87(6):2444-9.

Bourke SM, Plumpton CO, Hughes DA. Societal preferences for funding
Orphan Drugs in the United Kingdom: an application of Person Trade-Off and
Discrete Choice experiment methods. Value Health. 2018;21(5):538-46.
Zimmermann BM, Eichinger J, Baumgartner MR. A systematic review of moral
reasons on orphan drug reimbursement. Orphanet J Rare Dis. 2021;16(1):292.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://ec.europa.eu/health/sites/health/files/files/paediatrics/docs/orphan-regulation_eval_swd_2020-163_part-1
https://ec.europa.eu/health/sites/health/files/files/paediatrics/docs/orphan-regulation_eval_swd_2020-163_part-1
https://gov.wales/sites/default/files/publications/2019-07/the-new-treatment-fund.pdf
https://gov.wales/sites/default/files/publications/2019-07/the-new-treatment-fund.pdf
https://awmsg.nhs.wales/files/appraisal-process/awmsg-appraisal-process-for-a-medicine-for-a-rare-disease-pdf-500kb
https://awmsg.nhs.wales/files/appraisal-process/awmsg-appraisal-process-for-a-medicine-for-a-rare-disease-pdf-500kb
http://www.pa2online.org/abstracts/vol13issue3abst283
https://ec.europa.eu/health/documents/community-register/html/index_en.htm
https://ec.europa.eu/health/documents/community-register/html/index_en.htm
https://www.orpha.net/orphacom/cahiers/docs/GB/list_of_orphan_drugs_in_europe.pdf
https://www.orpha.net/orphacom/cahiers/docs/GB/list_of_orphan_drugs_in_europe.pdf
https://www.ema.europa.eu/en/human-regulatory/overview/orphan-designation-overview
https://www.ema.europa.eu/en/human-regulatory/overview/orphan-designation-overview
https://www.ema.europa.eu/en/human-regulatory/overview/orphan-designation-overview
https://ec.europa.eu/health/human-use/paediatric-medicines/20210510_news_en
https://ec.europa.eu/health/human-use/paediatric-medicines/20210510_news_en
https://www.gov.uk/guidance/orphan-medicinal-products-in-great-britain
https://www.gov.uk/guidance/orphan-medicinal-products-in-great-britain
https://awmsg.nhs.wales/make-a-submission/make-a-submission-pharmaceutical-industry/submit-for-awmsg-appraisal/invisible/appraisal-process-for-medicines-developed-for-rare-diseases/
https://awmsg.nhs.wales/make-a-submission/make-a-submission-pharmaceutical-industry/submit-for-awmsg-appraisal/invisible/appraisal-process-for-medicines-developed-for-rare-diseases/
https://awmsg.nhs.wales/make-a-submission/make-a-submission-pharmaceutical-industry/submit-for-awmsg-appraisal/invisible/appraisal-process-for-medicines-developed-for-rare-diseases/

	﻿Costs of orphan medicinal products: longitudinal analysis of expenditure in Wales
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Results
	﻿Medicines expenditure
	﻿End of marketing exclusivity period
	﻿Expenditure by BNF chapter
	﻿Expenditure by OMP

	﻿Discussion
	﻿Conclusions
	﻿References


