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patients a more significant stakeholder in the development 
and regulatory review phases, as well as in the adoption of 
new drugs [4–6].

One example involves the process through which deci-
sions are made regarding which drugs are reimbursed. In 
this process, known as health technology assessment (HTA), 
a variety of stakeholders are frequently involved, from 
pharmaceutical companies to physicians and patients. The 
latter are involved under the assumption that, as intended 
beneficiaries of the technology appraised, they can help 
decision-makers understand broader considerations relating 
to medicines’ value [7]. Within HTA, patients are typically 
represented by what are known as patient organisations.

There is strong consensus in the literature that it is impor-
tant to involve patients’ perspectives in HTA in order to 
build trust and overcome potential ethical issues [6, 8, 9]. 
However, there is some debate over whether patient involve-
ment is actually relevant at the end of the R&D spectrum, 

Introduction

Over the past decades, patient involvement in healthcare 
decision-making has significantly increased, under the 
assumption that patients ought to have a say in decisions 
affecting their care [1]. In the UK, a 2020 independent 
review exposed how patient wellbeing in terms of drug 
safety and efficacy has been neglected [2, 3]. The review 
initiated a change in institutional prioritising and made 
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Abstract
Patient organisations are increasingly involved in HTA. Given this, it is important to understand what these organisations 
contribute and how their voices are accounted for in the decision-making process. This study characterises inputs from 
patient organisations and/or their nominated patient experts in technology appraisals for ultra-rare diseases in England 
and Wales and seeks to understand how these are considered in NICE final recommendations. We thematically analysed 
all HST appraisals completed between January 2022 and August 2024 (N = 15). We appraised inputs from patient organ-
isations’ and experts’ written submissions, the novelty of patient inputs, as well as financial ties between contributing 
organisations and the manufacturer of the technology being appraised. We compared themes identified with those found 
in the Final Evaluation Determination documents to understand how and to what extent patients’ inputs were considered 
in NICE final recommendations. We found that patient submissions mainly focused on disease aspects (54%).  Patients 
raised concerns on access challenges, caregiver burden, and mental health impacts. Most patient themes overlapped with 
manufacturers’ submissions (82%) and doctors’ testimonies (45%), with most novel insights focusing on access issues and 
mental health. Patient organisations reported receiving funding from the technology manufacturer in most appraisals, with 
amounts ranging from £5,000 to £74,113. Approximately half of patient inputs were explicitly mentioned in NICE final 
decision documents, with some considerations being neglected despite being raised by patients. While NICE incorporates 
many issues of importance to patients, there is room for improvement to ensure all aspects patients deem important are 
captured. Further research could pinpoint optimal areas for patient contributions and assess their impact.

Keywords  Patient organisations · Rare diseases · HTA · NICE

Received: 29 April 2024 / Accepted: 28 November 2024
© The Author(s) 2024

How are patient inputs considered in HTA? A thematic document 
analysis of NICE ultra-rare disease appraisals

Arianna Gentilini1,2  · Alina Rana1

1 3

http://orcid.org/0000-0002-6943-6158
http://crossmark.crossref.org/dialog/?doi=10.1007/s10198-024-01748-1&domain=pdf&date_stamp=2024-12-26


A. Gentilini, A. Rana

as it is too late to affect crucial aspects of drug development 
such as clinical trial design and the selection of appropriate 
endpoints [10]. Some authors have also questioned whether 
there is an inherent conflict of interest in involving organ-
isations that rely financially on pharmaceutical companies 
whose drugs are being appraised [11–13]. Others suggest 
that patients, longing for treatment, may tend to view new 
drugs favourably, regardless of the reliability of their effects 
[14].

Patient inputs are particularly important in the context of 
ultra-rare diseases, which are commonly defined as diseases 
that affect up to 1 person in 50,000 and are usually severe, 
genetically acquired and characterised by an early onset [9, 
15–18]. Because of their rarity, these diseases face a num-
ber of challenges at the HTA level, notably a high degree of 
uncertainty around clinical benefit and quality of evidence 
as well as challenges in meeting standard cost-effectiveness 
thresholds [19–22]. In this context, patient inputs are espe-
cially important, as they can fill an evidence gap by pro-
viding insights into aspects not (or partially) captured by 
clinical and economic evidence [21, 23]. In some geograph-
ical settings, medicines targeting ultra-rare diseases undergo 
a different HTA approval process [22]. For example, in Eng-
land and Wales, the HTA body, the National Institute for 
Health and Care Excellence, assesses medicines for ultra-
rare diseases via the Highly Specialised Technology (HST) 
appraisal [24].

Despite the increasing involvement of patient organisa-
tions in HTA, a number of gaps remain in the literature. 
First, there is a high level of uncertainty around the con-
sideration given to their submissions on HTA recommenda-
tions [25]. Second, the methodologies employed thus far to 
assess the consideration that patient inputs receive, such as 
interviews, have often proven inadequate [9, 26–29]. Lastly, 
no study has analysed patients’ inputs in the appraisals of 
medicines for ultra-rare diseases.

This paper builds on the literature on patient involvement 
in HTA to address these gaps and look at how patient organ-
isations and experts representing them figure in this pro-
cess. First, we look at what patient organisations and their 
nominated experts contribute to the NICE HST appraisals, 
assessing the uniqueness of their inputs compared to other 
stakeholders and identifying any financial ties with the man-
ufacturer of the technology under review. Second, we anal-
yse how patients’ inputs are considered by decisionmakers 
by exploring to what extent these are taken into account in 
final NICE recommendations, included in the Final Evalu-
ation Document (FED). Figure 1 illustrates the conceptual 
framework that underpins the analysis, namely the ‘3I’s’ 
framework of interests, ideas and institutions [30]. This pro-
vides us with a lens through which to make sense of the 
findings and enables us to characterise the dynamics at play 

between the various actors involved in the appraisal process. 
When considering HTA processes in a single-payer health-
care system, there are usually two main actors, namely the 
HTA body, which is typically in charge of advising the gov-
ernment on whether to reimburse a technology or not, and 
the pharmaceutical company manufacturing it, wishing to 
gain access to a certain market. However, in deliberative 
HTA processes, such as the one adopted by NICE, other 
stakeholders are consulted, including professional groups, 
clinicians and patient organisations and experts. Broadly 
speaking, interests refer to how stakeholders pursue their 
personal or collective goals in the promotion of policy deci-
sion (e.g., return on investments), ideas are defined as ‘val-
ues and beliefs through which individuals make sense of 
the world’ (e.g., prescriptive approach), while institutions 
include the laws, regulations, and procedural norms that 
shape processes (e.g., stakeholder engagement platforms). 
While discussed individually, these dimensions are interde-
pendent and jointly determine the outcome of the decision-
making process.

This paper contributes to the literature in three main ways. 
First, this is the first paper of its kind to unpack patient con-
tributions to HTA appraisals in ultra-rare diseases. Second, 
this is also the first paper to tackle this topic using docu-
ment analysis, which has the potential to overcome meth-
odological issues around the difference between stated and 
actual behaviours, a common issue in interviews. Finally, 
we contribute to the existing literature by expanding the 
conceptual understanding of the dynamics between patient 
organisations, experts, NICE, and manufacturers during the 
reimbursement decision-making process. NICE was purpo-
sively selected as it has a longstanding history of patient 
involvement, especially in the context of rare diseases, and 
HST appraisals were chosen as they provide a valuable case 
study for assessing ultra-rare disease and ensure consistency 
in document analysis [29, 31].

The rest of the paper is structured as follows. The Litera-
ture review section summarises the evidence on the topic of 
patient involvement in HTA. The Methods and Results sec-
tions describe, respectively, the methodology and the docu-
ments used in the analysis and the study results. Finally, 
the  Discussion section concludes and discusses policy 
implications.

Literature review

There is a growing literature focusing on the involvement of 
patients’ voices in HTA. Studies can be broadly categorised 
in three groups: motives for patient involvement in the HTA 
process (or lack thereof), ways in which this involvement 
take place, and the assessment of their engagement.

1 3



How are patient inputs considered in HTA? A thematic document analysis of NICE ultra-rare disease appraisals

A number of reasons have been laid out as to why 
patients’ perspectives in HTA should be included in HTA 
[8, 9, 36]. Wale and colleagues argue that according to the 
Alma-Ata Declaration, patients have the right to participate 
in the planning and delivery of their health care [37]. Fur-
thermore, they can provide valuable insights to inform HTA 
decision-making, including their experience with the con-
dition, treatment, and unmet needs. Patient involvement in 
the HTA process can lead to better policy outcomes, greater 
transparency, and accountability, and increased public trust 
in the health system [6, 37]. Finally, some argue that a key 
motivation in adopting public and patient involvement in 
drug assessment is to bolster the democratic legitimacy 

of the HTA process [38]. Conversely, some authors have 
pointed out issues that might make patients’ involvement in 
HTA flawed and offer little benefit. Edwards points out that, 
if patients are consulted at the end of the R&D spectrum, 
they are unlikely to affect crucial aspects of drug develop-
ment such as clinical trial design and the selection of appro-
priate patient-reported outcome measures (PROMs) [10]. 
On a similar note, Lynch and Largent discuss how current 
patients who are sick today understandably tend to view 
new promising drugs favourably, regardless of the rigor of 
their trial design and the reliability of their effects [14]. This 
is consistent with the findings of a Canadian study, which 
found that patient organisations providing inputs to funding 

Fig. 1  3I’s framework applied to the reimbursement decision-making 
process. Abbreviations HTA, Health Technology Assessment. Notes 
Adapted from Smith et al. (2014) [30]. Only key stakeholders are 
included and additional layers of complexity, including regulators and 
pricing dynamics, which ultimately impact access, have intention-
ally been omitted from this figure for simplicity. When considering 
interests, the HTA body, such as NICE, is expected to prioritise public 
health needs and allocative efficiency, while the manufacturer return 
on investments and market access. On the other hand, patients – either 
individually of as part of patient organisations – are the designated 
users of the technology being appraised, and, as such, have a vested 
interest in it being reimbursed as a vehicle to improve their own health. 
Similarly, clinicians are guided by the intrinsic altruistic interest of 
seeing their patients have access to potentially effective medicines. 
However, profit motives guiding doctors cannot be ruled out in the 
case of conflicts of interests. Turning to ideas, some HTA agencies, 
such as NICE, might be guided by a pragmatic cost-effectiveness utili-
tarian approach, while others might focus on different priorities, such 
as clinical benefit [32]. Nevertheless, they are broadly guided by a pre-

scriptive approach positing that they act in the interest of the public 
by addressing information asymmetries between innovators and users 
of medicines. Manufacturers, on the other hand, advocate for a more 
flexible regulatory environment supporting innovation and access, 
which, for example, translates into less stringent evidence require-
ments to demonstrate the efficacy of their products, such as a wider 
use of surrogate endpoints and of phase II trials [33]. Patient organisa-
tions and experts may push for broader inclusion of patient perspec-
tives and qualitative evidence in HTA, while clinicians are expected to 
uphold evidence-based approvals. Finally, an example of the institu-
tions domain is the gatekeeping role of NICE to the English and Welsh 
healthcare market, with approximately 60 million potential consumers, 
which confers notable power to the body [34]. In fact, NICE recom-
mendations are binding, and the National Health Service (NHS) is 
legally obliged to fund and resource medicines and treatments NICE 
recommends [35]. Similarly, stakeholder engagement platforms and 
mechanisms, such as public consultations and expert committees, pro-
vide avenues for actors to influence HTA processes within established 
institutional frameworks
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from patient groups [29]. Similarly, Chang et al. estimated 
the association between patient groups’ submissions and 
positive reimbursement decisions from both NICE and the 
Sottish Medicines Consortium, the Scottish HTA body, 
finding no statistically significant results [28]. However, as 
acknowledged by the authors themselves, this approach is 
likely to overlook several important factors that might con-
tribute to coverage decisions [28, 29]. Other studies have 
used interviews to understand how decision-makers incor-
porate patient views [9, 26, 27]. While allowing a more 
granular analysis, interviews can be prone to bias, as inter-
viewees may be part of the HTA committee and hold pre-
conceived notions regarding how patient views should be 
taken into account. As insiders to the system, they may be 
less likely to describe patient inputs as tokenistic. Further-
more, a barrier to using stated preference from interviews 
results in decision-making is that the preferences stated may 
not predict actual behaviour [46]. More specifically, people 
tend to overstate their preferences for so-called moral goods 
or attitudes that show social responsibility [47, 48].

Methods

Study design

The chosen design for this study is a document analysis. We 
thematically analysed the scope, frequency, and intensity 
of patient inputs, defined as inputs from patient organisa-
tions and their nominated experts, associated with 15 HST 
appraisals completed between January 2022 and August 
2024. This timeframe was purposively selected because it 
encompasses more than 50% of the 28 appraisals since the 
program’s inception in 2013, providing a recent snapshot 
of how NICE incorporates patients into its ultra-rare dis-
eases appraisals [49]. This selection also includes all drugs 
assessed since the publication of NICE’s updated manual 
for its four health technology evaluations, including the 
HST pathway, in January 2022 [50].

Patient inputs were categorised according to themes fol-
lowing a deductive/inductive approach. As part of the deduc-
tive component, we reviewed the HTA literature to identify 
papers and themes pertaining to patient inputs or rare disease 
assessment. Two studies, Berglas and colleagues and Nicod 
and Kanavos, met these criteria [23, 51]. The former study 
analyses assessments by the Canadian Agency for Drugs and 
Technologies in Health (CADTH) Drug Expert Committee 
to understand whether and to which extent patient groups’ 
insights are taken into account, while the latter develops a 
framework and identifies key factors that influence cover-
age decisions of orphan drugs – intended as drugs for rare 
diseases – in HTA. These two frameworks were used as a 

decisions almost always expressed a positive view on the 
technology under consideration, regardless of whether they 
had financial ties with the company making the product 
[39]. Additionally, patient organisations and patient experts 
participating in HTA appraisals face significant opportunity-
costs, such as time and financial resources. As a result, only 
particularly motivated or well-funded individuals or organ-
isations tend to take part in this process [6, 8, 25, 40]. Such 
self-selection can have important equity implications, with 
certain disease areas being underserved in terms of repre-
sentation in HTA processes and other stages of research and 
development [8, 12, 41]. Others expressed concern around 
their financial dependency on industry funding [11–13]. 
In a study by Barnes and colleagues, committee members 
expressed their distrust in patient inputs due to potential 
bias and the representation of views from pharmaceuti-
cal companies instead of genuine opinions [42]. Finally, 
some authors highlighted the fact that patients’ testimonies 
are usually subjective and experiential, casting doubts on 
whether they are reflective of the entire patient population 
they wish to represent, and that they likely offer further con-
text and personal insights into the clinical and economic 
evidence already presented by other stakeholders, rather 
than introducing entirely novel perspectives [9, 26, 36, 43].

The involvement of patient organisations and experts in 
the HTA process varies across jurisdictions, influenced by 
cultural, political, and historical factors [44]. Most HTA 
bodies elicit patients’ perspectives during the appraisal 
stage, with the exception of NICE, where patient organisa-
tions and experts are also involved in the scoping stage of 
the appraisals [45]. Patient inputs are commonly delivered 
in the form of written submissions to the HTA committee, 
but they can also take the form of statements made in public 
meetings or hearings, and comments on final recommenda-
tions. Additionally, every jurisdiction involves patients dif-
ferently. For instance, to enhance patient representation, in 
2017, the Haute Autorité de Santé – the French HTA body 
– created an online tool to collect data related to inputs from 
patient organisations, while in England and Wales, NICE 
involves a handful of patient groups and experts [8]. Finally, 
the degree to which patient involvement is institutionalised 
also varies considerably. While NICE has a clear pathway 
for how patient organisations and experts can submit state-
ments and participate in committee meetings, in Germany, 
the G-BA accepts submissions from any external stake-
holder, regardless of whether they are patients or not [43].

Lastly, the literature assessing patients’ involvement 
in HTA processes is modest. Hamilton and colleagues 
attempted to quantitatively assess whether patient inputs 
affected final HTA coverage decisions by comparing the 
proportions of technologies accepted, accepted with restric-
tions and not recommended with and without submissions 
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indicate their ideas. Importantly, we also looked at whether 
themes raised by patients have been discussed by other 
stakeholders, namely, manufacturers and doctors, in indi-
vidual capacity or as part of a professional group. While 
we cannot make definitive statements on whether restating 
issues has a different impact than presenting novel ones, 
documenting whether patient inputs provide new evidence 
or not can help us understand the areas where patient inputs 
are likely to have the biggest impact and whether they are 
aligned with specific stakeholders (and interests). This 
information was extracted from manufacturers’ submissions 
and written statements by doctors and professional organ-
isations through keyword searches. For instance, if patients 
expressed concerns about the challenges faced by children 
affected by the disease in attending school, searches involv-
ing terms like “education” or “school” were conducted. 
Similarly, if patients lamented the lack of treatment options, 
keywords like “unmet need” were used in the search.

An issue emerging from the literature review was the 
potential conflicts of interest between patient organisations 
providing testimonies as part of the technologies’ apprais-
als and pharmaceutical companies, which might affect their 
impartiality [11, 53]. To explore this, we collected the patient 
organisations’ disclosure statements included in NICE com-
mittee papers, where the NICE submission form (question 
4b) asks whether the organisation received any funding 
from the manufacturers of the technology and/or compara-
tor products in the 12 months preceding the submission. 
This analysis allowed us to better understand the effective-
ness of NICE’s disclosure policies and assess whether con-
tributing organisations may have conflicts of interest related 
to the technology or disease area under evaluation.

The recurrence of themes in the FED aims to shed light 
on which aspects, if any, patients are more likely to be per-
ceived as most relevant by the NICE committee in the con-
text of ultra- rare diseases in England and Wales.

The analysis also presents descriptive statistics includ-
ing the disease type, the age of onset, the number of patient 
groups and experts contributing to the HST appraisals in 
scope as well as whether the patient experts were nomi-
nated by patient organisations. Finally, to provide further 
context on the technologies being appraised, we document 
key clinical evidence, such as trial design, phase, and pri-
mary endpoint(s). We also report on the clinical benefit 
assessment ratings given to the drugs in the sample by other 
HTA bodies, namely the German Federal Joint Committee 
(G-BA) and the French Haute Autorité de Santé (HAS), to 
shed light on their clinical value in the therapeutic pathway.

starting point for iterative inductive coding of patient inputs, 
which began with the most recent assessment and worked 
backward, until no new theme could be identified (i.e., satu-
ration). Identified themes were nested within broader cat-
egories, following a tiered system. A higher tier indicates 
increasing specificity of the themes to reflect the evidence 
available from the documents. Both tier 1 and 2 themes can 
be either disease-, technology-, or submission-specific.

Table 1 illustrates the coding structure. Disease-specific 
themes refer to how it is to live or care for someone liv-
ing with the condition (e.g., quality of life, unmet need), 
while technology-specific themes relate to patient experts’ 
view on the technology being appraised (e.g., impact on 
symptoms). To ensure completeness of the study, we also 
included submission-specific considerations from patients. 
These include comments from patient organisations and 
experts on the clinical and economic evidence for the tech-
nology appraised. It is important to note that submission 
specific considerations are included in the table because 
they are explicitly mentioned in the FED but are unlikely 
to be reported in committee papers in the initial submission 
from patient organisations and experts, as these are usu-
ally raised in later oral consultation or technical responses. 
Because of their low frequency, submission-specific inputs 
are not broken down in two tiers.

Next, we compared the themes identified in patient 
organisations and experts’ written submissions in sup-
port of HST appraisals with those found in the FEDs to 
understand whether and to which extent patients’ inputs 
were considered in NICE final recommendations. To do 
this, we followed the methodology proposed by Barlow 
and colleagues, who examined the impact of industry on 
global alcohol policies [52]. Specifically, we looked for any 
instances where the committee explicitly stated that their 
considerations reflected points raised by patient organisa-
tions and patient experts. Two authors (AR, AG) coded the 
data, and one author (AG) blindly re-coded a 30% random 
sample of the HST appraisals to validate the coding from the 
second authors (AR). Any disagreement was discussed until 
consensus was reached.

The data collected was analysed to assess the following 
outcomes of interest: (1) the type, frequency and intensity of 
themes patients contributed to; (2) novelty of patient inputs 
versus inputs from other stakeholders; (3) self-declared 
financial ties between organisations providing submissions 
and manufacturers of the technology under appraisal and/or 
comparators; (4) whether and to what extent patient inputs 
were explicitly mentioned in the FED. The type, frequency 
and intensity of patient inputs in HST appraisals illustrate 
the issues that are of highest importance to patient organ-
isations and experts. Linking to the conceptual framework 
discussed above (Fig.  1), patient inputs are expected to 
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Umbrella theme Tier 1 theme Tier 2 theme Description Examples
Disease-specific Treatment 

options
Unmet need Lack of or few treatments available 

alternatives available
“There is a clear unmet need for this tech-
nology. There no treatment option only 
best supportive care”

Suboptimal treat-
ment pathway

Issues about current treatment path-
ways, such as the fact that treatment 
options are invasive, associated with 
many complications or simply not 
routinely available

“Surgeries carry increased risk to patients 
and are avoided where possible”

Access Access considerations, such as 
equality, socioeconomic barriers, 
access to relevant health services, 
need-based allocation, and benefits 
according to patient subtypes

“We believe that denying children the 
opportunity of a proven lifesaving treat-
ment would demonstrate Inequality and 
inequity”

Current quality 
of life

Physical 
disabilities

Living with the conditions is associ-
ated with physical issues that make 
daily activities complicated

“Children rapidly lose the ability to walk, 
talk, swallow, see, hear and become incon-
tinent; they develop serious muscular and 
skeletal complications”

Mental health Living with the condition is associ-
ated with mental and emotional 
struggles such as anxiety, depression 
etc.

“Mental health issues are abundant in 
affected families”

Daily life, 
social life, and 
education

Living with the condition is associ-
ated with struggles in daily life 
activities which are not problematic 
for healthy people, limited social 
interactions and impacts education 
opportunities such as having friends, 
going to college etc.

“Due to the extensive range of symptoms 
and difficulties experienced by patients, it 
soon becomes impractical for the majority 
of children to attend school”

Carer burden Physical, emotional, and psycho-
logical stress that carers face in 
the carer role, which can have a 
significant impact on their overall 
well-being and quality of life

“Parents have also communicated the 
physical implications of caring for their 
child, due to manual handling, including 
tendinitis, neck pain, back pain, shoulder 
pain and hip pain”

Technology-specific Quality of life 
with technology

Independence No longer dependent upon a care-
giver to receive treatment or for 
basic self-care

“100% of treated patients are able to walk 
independently”

Symptoms Change in specific symptoms, such 
as fatigue, seizure frequency, attack 
severity, ability to breathe, eat, 
sleep, or move

“No pain and muscular skeletal issues in 
treated patients”

Mental health Change in mental health-related 
aspects such as confidence, emo-
tional wellbeing

“Another significant mark of success for 
us has been […] the positive effect which 
the opportunity of treatment has had on 
the patient psyche and mental health”

Cost Change in the cost borne by individ-
ual patients in accessing treatment

“The biggest disadvantage of the treat-
ment was the fact we had to travel abroad 
[…]. There were obvious cost implications 
in having to do this, flights, taxi’s, etc.”

Administration Frequency of 
administration

Number and frequency of pills 
or injections that might affect the 
ability and willingness to continue 
taking medication

“Gene therapy itself is a fairly straightfor-
ward one-off procedure”

Ease of 
administration

Mode of administration of the tech-
nology, such as pills or subcutane-
ous/intravenous injection

“[The drug] is not a pill. It is spending 
four hours a week hooked up to a drip”

Safety Adverse events Side effects of the treatment “A small number of children suffered from 
an infection during the period of reduced 
immune system”

Table 1  Coding structure
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Results

Descriptive statistics

Between January 2022 and August 2024, 15 drugs have 
been assessed via the HST pathway and, therefore, are 
included in the analysis. All technologies but afamelanotide 
(HST 27), which received a negative reimbursement opin-
ion, were approved, either for their entire marketing authori-
sation label or a subset of the licensed population. Table 2 
illustrates the characteristics of technologies assessed via 
the HST pathway. Most of the technologies appraised target 
conditions affecting infants or children, with a smaller sub-
set also addressing adults. Out of the 15 appraisals analysed, 
three involved the re-evaluation of existing guidelines, pri-
marily presenting results from real-world evidence studies 
on clinical effectiveness. The majority of HST appraisals 
had at least one randomised controlled study supporting 
the manufacturer’s submission, but single-arm trials were 
also common for ethical reasons, primarily related to the 
issue of withholding treatment from severely ill patients 
[55]. In cases with a comparator arm, this was non-active, 
comprising of best supportive care or off-label medicines. 
For single-arm trials, comparative effectiveness was based 
on data from natural history cohorts (i.e., registries). The 
number of patients enrolled in the main clinical trials sup-
porting the manufacturers’ submission varied from 9 to 350, 
with higher number collected via observational studies, also 
known as real-world studies. All primary endpoints except 
for asfotase alfa (HST 23) were surrogate, meaning that they 
are not clinically meaningful endpoints, such as survival, but 
are assumed to correlate with them [56]. All drugs included 
in the analysis were assessed in France and Germany, with 
available GBA and HAS reports (see Appendix C for fur-
ther details). Most G-BA ratings were of non-quantifiable 
or minor additional benefit compared to existing treatment 
alternatives. Similarly, according to HAS most drugs show 
important clinical benefit (SMR Important), but varying 
levels of added improvement (ASMR II to V), indicating 

Document selection

This analysis focuses on the initial written submissions 
from patient organisations and their nominated experts 
during the guidance development phase of HST apprais-
als, which are included in NICE’s first committee papers. 
Initial written submissions were chosen as this is where 
patient organisations and experts can highlight their views 
on the technology being appraised, and, conversely from 
oral consultations and responses to comments, they fol-
low a predetermined structure which allows homogeneity 
of analysis [54]. Information on payments to organisations 
submitting statements as part of the appraisal process was 
also retrieved from the initial committee papers, specifically 
from question 4b, where NICE asks organisations: “Has the 
organisation received any funding from the manufacturer(s) 
of the technology and/or comparator products in the last 12 
months?”. Further details on how NICE involves patients in 
its appraisals can be found in Appendix A.

As part of this study, the FED for each HST appraisal 
is also reviewed, which present the committee’s final rec-
ommendations regarding the use of highly specialised 
medicines in England and Wales. For recently published 
guidelines (HST 28, HST 30 and HST 31) FED were not 
available, so final draft guidances were used instead. Ana-
lysing these documents enable us to examine whether and 
to which extent patient inputs are considered in NICE’s final 
recommendations. All documents are publicly available 
from NICE’s website. Data sources consist of the first com-
mittee papers and FEDs, which are publicly available on the 
NICE website in the history section of each HST appraisal. 
Links for the where to find the documents analysed can be 
found in Appendix C.

Documents were downloaded in PDF format throughout 
August 2024, and relevant sections were highlighted. These 
highlighted portions were also recorded in a data extraction 
sheet and analysed in Excel. Links to all documents from 
which data were extracted are available in Appendix C.

Umbrella theme Tier 1 theme Tier 2 theme Description Examples
Submission-specific Clinical 

evidence
The comments pertain the company’s submission, 
NICE or ERG comments regarding the clinical evi-
dence related to the technology assessed (e.g., clinical 
outcomes in trial etc.)

“These are important outcomes for 
patients, however the Beck depression 
inventory is a very poor tool for mea-
suring outcomes as it is not a balanced 
measure of mental health or mood”

Economic 
evidence

The comments pertain the company’s submission, 
NICE or ERG comments regarding the economic 
evidence related to the technology assessed (e.g., eco-
nomic modelling, utility values used etc.)

“From the perspective of the economic 
model, this is primarily due to the chal-
lenge of finding quality of life indicators 
that are measurable within the confines of 
the economic model”

Abbreviations ERG, Evidence Review Group; NICE, National Institute for Health and Care Excellence

Table 1  (continued) 
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The funding was attributed to supporting a range of 
activities, such as organising conferences, setting up real-
world registries, research grants, or providing general sup-
port during the COVID-19 pandemic. However, the level 
of detail provided about these activities varied across the 
reporting from patient organisations.

In one third of the appraisals, the wording in the NICE 
form differed, with patient organisations not being asked 
about financial ties to the pharmaceutical company in ques-
tion 4b of the submission template. Instead, they were asked 
if they had any direct or indirect links with, or funding from, 
the tobacco industry (specifically: ‘Do you have any direct 
or indirect links with, or funding from, the tobacco indus-
try?‘). All organisations reported having no such links.

Types and frequency of patient inputs in written 
submissions

A total of 644 unique patient inputs – intended as theme-
specific statements from both patient organisations and 
experts – were identified in their written submissions in 
support of the 15 HST appraisals assessed (Table 3). Dis-
ease-specific themes were more prevalent than technology-
specific ones, accounting for 345 (54%) and 237 (37%) of 
all themes raised. The remaining 62 (10%) focused on com-
ments related to the company submission.

When looking at tier 1 themes, current quality of life 
was the most frequently discussed in patients’ written sub-
missions (N = 185; 29%), followed by treatment options 
(N = 160; 25%), and quality of life with technology (N = 148; 
23%). The most mentioned tier 2 themes were symp-
toms,  unmet need,  physical disabilities and carer burden, 
each being raised in 10% or 9% of inputs overall. Patients’ 
statements highlighted the lack of treatment options, the 
physical difficulties faced in everyday activities while living 
with the disease, the improvement in symptomatic manifes-
tations due to treatment, and difficulty providing care for the 
child in the absence of institutional supports such as care 
staff at home.

Issues related to suboptimal treatment pathway (N = 53; 
8%) were also frequently raised. Patients explained difficul-
ties in accessing support, getting timely diagnosis, and the 
lack of awareness of conditions amongst the healthcare pro-
fessionals. They also discussed the complexity in existing 
treatment pathways, including multiple, invasive treatments 
or those with significant side effects add to the disease 
burden. Patient organisations and experts also highlighted 
structural barriers in accessing medical and non-medical 
treatment which increased the financial difficulties. Mental 
health issues from the stress of dealing with the condition 
for both carers and patients alike were amongst the con-
cerns raised. Interestingly, clinical evidence (N = 54; 8%) 

a mix of significant to no added value compared to existing 
treatment alternatives.

The number of patient organisations participating in the 
first committee meetings and submitting their written testi-
monies ranged from zero to two, while for patient experts 
it ranged from zero to three. With the exception of the 
setmelanotide and afamelanotide appraisals (HST 21 and 
HST 27), which did not have any written submission from 
patient organisations and patient experts, respectively, all 
patient experts were nominated by patient organisations. 
Most patient organisations contributed to a single appraisal. 
However, some patient organisations participated to mul-
tiple appraisals, likely due to the broader scope of diseases 
supported. For example, The MPS Society and Metabolic 
Support UK participated in four and three different apprais-
als, respectively, followed by Muscular Dystrophy UK, 
which provided an organisational written submission for 
two appraisals.

Financial ties between organisations providing 
submissions and manufacturers of the technology 
under appraisal and/or comparators

To assess financial ties between manufacturers and patient 
organisations providing submissions to NICE, we analysed 
self-reported disclosures regarding funding received from 
manufacturers of the technology under appraisal and/or com-
parator products in the 12 months preceding submission, as 
reported in NICE submission forms. The amounts of fund-
ing disclosed across the 15 appraisals ranged from £5,000 
to £74,112.83 (Table 2). While the question explicitly asked 
for information on funding from both the manufacturer of 
the technology being assessed and its competitors, only one 
organisation, the Children’s Liver Disease Foundation (HST 
17), reported receiving funding from a competitor.

The highest manufacturer funding was reported in ata-
luren’s appraisal (HST 22), where Muscular Dystrophy 
UK and Action Duchenne respectively disclosed receiving 
£64,412 and £60,000 from PTC Therapeutics. The highest 
single funding reported was in the appraisal for onasemno-
gene abeparvovec (HST 24), where Spinal Muscular Atro-
phy UK disclosed receiving £74,113 from Novartis. This 
was followed by the appraisal of birch bark extract (HST 
28), where DEBRA UK reported receiving £71,000 from 
Amryt, the company initially responsible for product devel-
opment and the NICE submission, before being acquired 
by Chiesi in 2023. Other organisations reported smaller 
amounts, such as £5,000 received by ArchAngel MLD 
Trust from Orchard Therapeutics, and £7,250 received by 
the MLD Support Association UK from the same company 
in atidarsagene autotemcel’s appraisal (HST 18).
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also explicitly mentioned in the FED, while the remaining 
(52%) were not (Table 4). Simply put, this means that for 
every patient input that was explicitly referenced to in NICE 
final decision document, there was roughly one that was not 
considered.

Overall, patients’ inputs explicitly mentioned in FEDs 
related to the disease (76%) rather than the technology 
being appraised (19%), with only 6% of submission-specific 
comments being discussed in both written submissions and 
FEDs. When looking more closely, the most frequent tier 1 
patient inputs also explicitly discussed in the FEDs related 
to patients’ current quality of life aspects (53%), while those 
given least consideration were concerns around administra-
tion (1%). The tier 2 disease-specific themes that NICE com-
mittee members explicitly gave the highest consideration to 
were daily life, social life and education, which were pres-
ent in all but one FED. This was closely followed by carer 
burden, mental health, and physical disabilities, which were 
both raised in most of the final recommendations. On the 
other hand, mental health (technology-specific) and costs 
issues were not explicitly considered in any of the FEDs, 
despite being raised in nine and seven of the written sub-
missions, respectively. Finally, the themes of independence 
and frequency of administration have only been explicitly 
mentioned in two of the 15 appraisals, and adverse events 
were mentioned one time. Within submission-specific com-
ments, patients mentioned clinical and economic evidence 
five and three times, respectively, in the appraisals analysed. 
However, patient comments on these topics were referenced 
nine and seven times, respectively, in the final NICE recom-
mendations. While it may seem counterintuitive that the lat-
ter number is higher than the former, this is because patient 
comments on such topics are more likely to be raised during 

was also frequently discussed by patient organisations and 
experts, who raised questions about the limited data on long 
term efficacy of the treatments being considered and the 
overwhelming reliance on data from clinical trials instead 
of real-world-evidence. Furthermore, the outcome measures 
used in the clinical trials were often deemed inadequate in 
accurately capturing the complex nature of the conditions 
and the outcomes of interest to patients, thus falling short 
in comprehensively addressing the disease burden. Con-
versely, comments on the economic evidence and costs were 
raised only 8 times (1%).

Additionally, we analysed whether patient inputs con-
sisted of novel insights or whether they were also raised 
by other stakeholders, namely manufacturers in the origi-
nal submission or doctors and professional organisations in 
their testimonies, respectively (see Appendix B). Overall, 
we found that the majority of the themes raised by patients 
were also discussed by manufacturers (82%) in their appli-
cation submission. Statements from doctors and profes-
sional groups were also overlapping in 45% of instances, 
mostly focused on clinically related themes, such as unmet 
need, adverse events, clinical evidence, and symptoms, with 
issues around mental health and caregiver burden almost 
never raised. Novel patients’ inputs (i.e., which were not 
discussed by other stakeholders) primarily focused on 
access, technology’s impact on mental health, and changes 
in costs for families and patients.

Influence of patients’ inputs in NICE final 
recommendations

Among the themes raised by patient organisations and 
experts in their written submissions, 48% were, on average, 

Table 3  Frequency of themes in patients’ inputs, by tier
Umbrella theme N (%) Tier 1 theme N (%) Tier 2 theme N (%)
Disease-specific 345 (54%) Treatment options 160 (25%) Unmet need 59 (9%)

Suboptimal treatment pathway 53 (8%)
Access 48 (7%)

Current quality of life 185 (29%) Physical disabilities 58 (9%)
Mental health 27 (4%)
Daily life, social life, and education 42 (7%)
Carer burden 58 (9%)

Technology-specific 237 (37%) Quality of life with technology 148 (23%) Independence 38 (6%)
Symptoms 65 (10%)
Mental health 29 (5%)
Cost 16 (2%)

Administration 60 (9%) Frequency of administration 21 (3%)
Ease of administration 39 (6%)

Safety 29 (5%) Adverse events 29 (5%)
Submission-specific 62 (10%) Clinical evidence 54 (8%)

Economic evidence 8 (1%)
Note The frequency is taken as the cumulative number of times each topic has occurred across the appraisals in scope. Percentages are calcu-
lated as the share among the overall number of unique patient inputs (N = 644)
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diseases, which makes the role of patient inputs increasingly 
important in providing the full context of the disease being 
considered [6, 37, 38]. However, in our study, we do not find 
conclusive evidence that patient inputs hold more weight 
where uncertainty around clinical evidence is highest. For 
example, in the appraisal of elosulfase alfa, the committee 
stated that they were “disappointed that the company did 
not provide more robust analyses in its submission”, and 
we found that patient inputs are explicitly acknowledged 
in the FED 53% of the time. These findings might reflect 
the fact that, while patient inputs can provide clarity and 
insights into aspects of the disease, they may also introduce 
an additional element of uncertainty by adding more factors 
for decision-makers to consider. However, it is important to 
note that most of the technologies being appraised via the 
HST route have uncertain evidence and small clinical trials.

Concerns have been raised in the literature about poten-
tial conflicts of interests arising from patients’ involvement 
in HTA processes [12, 13]. First, our results suggest a lack a 
diversity of viewpoints. Specifically, our analysis found that 
a median of one patient organisation and two patient experts 
contributed to each appraisal. This limited representation 
may be attributed to the low prevalence and severity of the 
diseases assessed. For example, in afamelanotide’s appraisal 
(HST 27), the patient organisation providing input could not 
identify a patient expert to submit a statement due to the 
extremely rare nature of the disease under consideration. 
However, it raises questions about whether the experiences 
shared by contributing patients and organisations accurately 
reflect the broader population they aim to represent. Fur-
thermore, certain patient organisations, such as The MPS 
Society, contributed to multiple HST appraisals. This may 
be due to the broad spectrum of diseases covered by these 
organisations and the challenges in recruiting groups focus-
ing on specific diseases assessed. Nevertheless, it could also 
indicate that many smaller patient groups lack the necessary 
financial resources and expertise to participate effectively 
in these appraisals. This potential overrepresentation of a 
few but well-funded patient organisations echoes concerns 
raised by other scholars [6, 8, 25, 40].

Second, regarding the self-reported financial ties between 
patient organisations and the manufacturer of the technolo-
gies being appraised, such ties were found in 8 out of 15 
appraisals, suggesting the presence of conflicts of interests. 
Most organisations reported funding only from the manu-
facturer of the appraised technology, with no disclosure of 
funding from competitors. This may be due to the ultra-rare 
nature of some diseases, where there are no direct competi-
tors, but it could also be a result of misreporting or ambiguity 
regarding what qualifies as a competitor. We also observed 
inconsistent reporting of financial disclosures. In as many as 
one-third (5/15) of the organisational submissions, NICE did 

oral consultations after the discussion of manufacturer clini-
cal and economic evidence, rather than in their initial writ-
ten submissions, as analysed in this study.

Finally, when looking at individual appraisals, the share 
that themes mentioned in patients’ written submission 
explicitly considered in the FEDs ranged from 9 to 73% in 
the appraisals of onasemnogene abeparvovec (HST 24) and 
eladocagene exuparvovec (HST 26), respectively, with a 
median of 53%.

Discussion

This study is the first to analyse and evaluate patient inputs 
to HST appraisals, and in the context of ultra-rare diseases. 
Our analysis finds that patient organisations and experts 
raise a wide range of themes in their inputs to NICE HST 
appraisals. Most of these pertain to disease-specific themes 
such as carer burden, unmet need, and symptoms, indicating 
that their testimonies are primarily based on their experi-
ential accounts of either living with the condition or caring 
for someone with the condition. Patients’ inputs were found 
to overlap with statements from other stakeholders – par-
ticularly manufacturers – in the majority of the cases, with 
most novel inputs clustering around access, technology’s 
impact on mental health, and changes in costs for families 
and patients. Most of the contributing patient organisations 
reported funding from the manufacturer of the technology 
being appraised, ranging from £5,000 to £74,113. On aver-
age, about half of the themes raised in patients’ submission 
were referenced and explicitly attributed to patient organ-
isations and experts in NICE final decisions, indicating that 
the HTA body is integrating patient inputs to some degree. 
However, the range is wide, with instances where issues 
important to patients do not correspond to being considered 
in the FED. Finally, the number of patient organisations 
and experts contributing to HST appraisals ranges between 
zero and three, with all experts being nominated by patient 
organisations and most organisations and expert contribut-
ing to only one appraisal.

Our findings align with the existing literature on the 
topic suggesting that patients contribute with experiential 
data pertaining how it is to live with a particular condition 
[6, 7, 26, 43, 57]. This is consistent with NICE’s decision 
modifiers, previously referred to as social value judgements, 
which are factors that NICE deems important but cannot be 
included in quality-adjusted life years (QALY) estimates. 
In fact, modifiers currently considered by NICE include the 
severity of the condition, which encompasses unmet med-
ical need, and the size of benefit, which applies to HSTs 
exclusively [58]. This also resonates with the challenges 
in gathering economic and clinical evidence in ultra-rare 
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Finally, from an institutional perspective, NICE’s frame-
work for patient engagement tends to limit the diversity 
of patient contributions to a few organizations, potentially 
unrepresentative of the broader population affected by its 
decisions. Additionally, inconsistencies in the disclosure of 
pharmaceutical funding may limit NICE’s ability to identify 
conflicts of interest, which, if unaddressed, could undermine 
the credibility of patient inputs and diminish their impact on 
final recommendations intended to benefit patients.

The study presented here should be viewed in light of its 
limitations. First, the study considers 15 of the most recent 
HST appraisals and therefore might not be representative of 
all HST appraisals. Second, this study has considered the 
initial written submissions only from the first committee 
meeting. This approach was chosen for the sake of compa-
rability across different appraisals and their associated doc-
uments; however, this probably led to some patient inputs 
being overlooked. Third, our methodology only accounted 
for explicit references to patient testimonies in NICE final 
recommendations. As a result, situations where patients’ 
inputs indirectly influenced the committee’s final decision 
or raised issues also discussed by other stakeholders, such 
as doctors, were not considered in our assessment.

Despite these caveats, the findings from our study advance 
our understanding on patient inputs to NICE appraisals and 
how they are considered in final recommendations. Further-
more, we contribute to the existing literature by expand-
ing the conceptual understanding of the dynamics between 
patient organisations, experts, NICE, and manufacturers 
during the reimbursement decision-making process, as well 
as deploying an underused but high-potential methodology 
in the field, namely document analysis. Policymakers should 
consider these results when planning whether and how to 
gauge patients’ inputs in HTA. Specifically, HTA bodies 
might revise their existing guidelines on patient involve-
ment and consider implementing an impact assessment to 
ensure their efforts in capturing patients’ experiences align 
with their intended objectives and are not merely tokenistic. 
Additionally, to improve patient representation and increase 
the trust of committee members in the inputs from patient 
organisations and experts, policymakers should adopt tools 
to ensure the incorporation of a variety of viewpoints and 
reduce the risk of bias from pharmaceutical companies 
funding patient groups, while also ensuring adequate repre-
sentation of patient perspectives.

Building on this study, future research could delve deeper 
into patient inputs for a specific HST appraisal, conducting 
a case study analysis involving a wider range of documents. 
This approach might allow a more profound understand-
ing of whether patient inputs can influence the reimburse-
ment decision, rather than providing information that, while 
acknowledged in NICE’s final decision, primarily enhances 

not request information on industry funding. Instead, patient 
organisations were asked if they had links with the tobacco 
industry. While this is relevant, it should be addressed as a 
separate question rather than an alternative, as this substi-
tution results in inconsistent reporting. Finally, it remains 
unclear how NICE uses this information, including at what 
point these financial relationships can prevent participation 
in the HTA appraisal process, especially considering that the 
absolute value of funding is not informative without context 
regarding the patient organisation’s overall income.

Another issue rarely discussed in the literature, but rou-
tinely faced by HTA bodies, is the opportunity cost asso-
ciated with the reimbursement of certain technologies and 
the impact this has on other patient groups with conditions 
not under consideration. NICE has attempted to address this 
issue by involving the public, including those affected by 
these opportunity costs, through a Citizens’ Council, which 
has now been replaced by a public engagement initiative 
called NICE Listens. However, it remains unclear whether 
these initiatives have an impact on future decisions and 
whether NICE has the resources to ensure meaningful and 
sustained public involvement [59].

Finally, in the evidence analysed, patients raised concerns 
about the limited use of real-world evidence compared to 
clinical trial data. They also criticised some of the outcome 
measures used in trials, deeming them inadequate in captur-
ing the complex nature of the diseases under assessment. 
While it is important for HTA bodies to adapt to the changes 
in clinical development and keep up with the use of real-
world-evidence and of surrogate endpoints, when necessary, 
they must maintain a clear stance in balancing patients’ right 
to access promising medicines without compromising clini-
cal standards in the name of flexibility.

Applying the 3I’s framework helps us make sense of the 
results discussed above. For example, the overlap found 
between patient and manufacturer inputs, suggests that 
patients’ voices (and their interests as defined in the con-
ceptual framework) are aligned with industry as they wish 
to gain faster access to technologies being appraised. How-
ever, this result should be interpreted with caution, as the 
overlap might be spurious and could be attributable to the 
comprehensiveness of manufacturers’ submissions. Turning 
to the ideas dimension, NICE’s integration of patient themes 
suggest that its utilitarian approach favours quantifiable out-
comes that suit economic evaluations. While issues such as 
severity are explicitly addressed in NICE decision modifi-
ers, qualitative aspects like mental health and carer burden 
receive limited attention. Patients, however, often prioritise 
personal experience over statistical precision, highlight-
ing how economic models may overlook factors that affect 
their lives. This suggests NICE’s model might benefit from 
added flexibility to better capture non-clinical impacts. 
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and clinical experts. During this process, patient organisa-
tions are invited to provide submissions, respond to con-
sultations, and nominate patient experts to participate in 
the process [54, 60, 61]. Specifically, the NICE technol-
ogy appraisal process is divided into two stages: scoping 
and guidance development. During the scoping stage NICE 
decides which technologies to assess, and patient organ-
isations can provide inputs through a written consultation 
(scoping consultation) and an oral consultation (scoping 
workshop) [61]. The scoping consultation allows groups 
to provide comments on the draft scope and remit of the 
appraisal, while the scoping workshop provides an opportu-
nity to participate in discussions after written comments are 
received. During the guidance development stage, patient 
organisations can provide a written submission to highlight 
their views on the technology being appraised, which is 
reviewed alongside clinical and economic evidence submit-
ted from the manufacturer, clinical experts and other stake-
holders [54]. Patient organisations are selected to participate 
in the process through two methods: registering interest on 
the NICE website or being invited by NICE. NICE reaches 
out to previous stakeholders or those potentially interested 
in the topic [54]. Contributors may receive up to £400 in 
financial compensation [54].

Patient organisations can also nominate patient experts to 
attend part of the appraisal committee meeting and provide 
written submissions as individuals, not as representatives of 
their nominating organisation. Typically, two patient experts 
are nominated per appraisal, one with broad knowledge 
of the condition, treatments, and outcomes important to 
patients, and one with personal experience of the condition 
and treatment, if possible [62]. However, if no patient organ-
isation takes part to the appraisal, patient expert might not 
be nominated and, therefore, are recruited independently.

Organisational and patient inputs follow a predetermined 
structure and present consultees with questions around the 
following domains: living with the condition, current treat-
ment of the condition in the NHS, advantages of the tech-
nology, disadvantages of the technology, patient population, 
equality and other issues [63]. Finally, the technical team 
can add topic-specific questions if needed.

the committee’s understanding of the condition or technol-
ogy being appraised. Moreover, this analysis could be inte-
grated with older and/or new submissions, providing a more 
comprehensive view of the evolution of patient involve-
ment. Subsequent studies could investigate the financial 
reliance of patient representative organisations on funding 
from manufacturers through external sources and compare 
these values with those declared in NICE forms. Addition-
ally, they could assess whether and how such financial ties 
might bias committee members against the organisational 
submissions. Finally, this study design might be replicated 
across different HTA bodies and jurisdictions to allow inter-
national comparisons and highlight implicit value judg-
ments of committee members and how different systems 
integrate patients’ voices into their appraisals.

Conclusions

Over the past decades, HTA bodies have taken significant 
steps to integrate or consolidate patients’ inputs into their 
processes. The findings of this study highlight that patients 
primarily contribute their experiences of living with diseases, 
offering novel insights into areas such as the burden on care-
givers and the impact of the disease on their mental health. 
For each theme raised by patients and explicitly acknowl-
edged in NICE committee’s final recommendations, one is 
not, indicating room for improvement in NICE’s consider-
ation of patient inputs. Additionally, financial ties between 
patient organisations and manufacturers were disclosed in 
the majority of appraisals, raising questions about poten-
tial industry influence and highlighting the need for greater 
transparency and mitigation strategies. More research is 
needed to examine when and in which areas patient contri-
butions can be more useful, whether diversity of viewpoints 
is accounted for, and how NICE and other HTA bodies can 
streamline their involvement.

Appendix

A.	 Patient organisations’ involvement into NICE process.
As part of its deliberative process, NICE involves all 

key stakeholders in its decision process, including patients 
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B.	 Novelty of patient inputs.

Comparison of patient inputs with statements from other stakeholders
Umbrella 
theme

Tier 1 
theme

Tier 2 theme HST 17 HST 18 HST 19 HST 20 HST 21 HST 22
PO M D/PG PO M D/PG PO M D/PGPO M D/PG PO M D/PG PO M D/PG

Disease-
specific

Treat-
ment 
options

Unmet need ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Suboptimal 
treatment 
pathway

✓ ✓ ✓ ✓ ✓ ✓ ✓ × × ✓ ✓ ✓ ✓ ✓ ✓ ✓ × ×

Access ✓ × × ✓ ✓ × ✓ × ✓ ✓ × ✓ ✓ × × ✓ × ✓
Current 
quality of 
life

Physical 
disabilities

✓ ✓ ✓ ✓ ✓ × ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ×

Mental 
health

✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ × ×

Daily life, 
social 
life and 
education

✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ×

Carer burden ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ ×
Tech-
nology-
specific

Quality 
of life 
with 
technol-
ogy

Independence✓ × × ✓ ✓ × ✓ ✓ ✓ ✓ ✓ × × - - ✓ ✓ ✓
Symptoms ✓ ✓ ✓ ✓ ✓ × ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Mental 
health

× - - ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ × × ✓ × ×

Cost × - - ✓ ✓ × × - - ✓ ✓ × ✓ × × ✓ ✓ ×
Adminis-
tration

Frequency of 
administra-
tion

× - - ✓ ✓ ✓ ✓ × × × - - × - - ✓ × ✓

Ease of 
administra-
tion

✓ × × ✓ ✓ ✓ ✓ × ✓ ✓ ✓ × ✓ × ✓ ✓ × ✓

Safety Adverse 
events

× - - ✓ ✓ ✓ ✓ ✓ ✓ × - - ✓ ✓ ✓ ✓ ✓ ✓

Submis-
sion-
specific

Clinical evidence × - - × - - ✓ ✓ ✓ × - - × - - ✓ ✓ ✓
Economic evidence × - - × - - ✓ ✓ × × - - × - - ✓ ✓ ×

Umbrella 
theme

Tier 1 
theme

Tier 2 theme HST 23 HST 24 HST 25 HST 26 HST 27 HST 28
PO M D/PG PO M D/PG PO M D/PGPO M D/PG PO M D/PG PO M D/PG

Disease-
specific

Treat-
ment 
options

Unmet need ✓ ✓ × ✓ ✓ × ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Suboptimal 
treatment 
pathway

✓ × × ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ × ✓ ✓ × ✓ × ×

Access ✓ ✓ × ✓ × ✓ ✓ ✓ ✓ ✓ × × ✓ × ✓ ✓ × ×
Current 
quality of 
life

Physical 
disabilities

✓ ✓ × ✓ ✓ × ✓ ✓ ✓ ✓ ✓ × ✓ ✓ × ✓ ✓ ✓

Mental 
health

✓ ✓ × × - - ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ ×

Daily life, 
social 
life and 
education

✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ ×

Carer burden ✓ ✓ × ✓ ✓ ✓ ✓ ✓ × ✓ ✓ × ✓ ✓ × ✓ ✓ ×
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Tech-
nology-
specific

Quality 
of life 
with 
technol-
ogy

Independence✓ × × × - - × - - ✓ ✓ × ✓ ✓ × ✓ ✓ ×
Symptoms ✓ ✓ × ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ × ✓ ✓ ✓ ✓ ✓ ✓
Mental 
health

✓ × × × - - × - - × - - ✓ ✓ × × - -

Cost ✓ × × × - - × - - × - - ✓ × × × - -
Adminis-
tration

Frequency of 
administra-
tion

✓ × × ✓ ✓ ✓ ✓ ✓ ✓ × - - ✓ ✓ ✓ × - -

Ease of 
administra-
tion

✓ × × × - - ✓ × ✓ × - - ✓ ✓ ✓ × - -

Safety Adverse 
events

✓ ✓ × ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Submis-
sion-
specific

Clinical evidence ✓ ✓ × ✓ ✓ ✓ × - - ✓ ✓ ✓ × - - × -
Economic evidence × - - ✓ ✓ × × - - × - - × - - × -

Umbrella 
theme

Tier 1 
theme

Tier 2 theme HST 29 HST 30 HST 31
PO M D/PG PO M D/PG PO M D/PG

Disease-
specific

Treat-
ment 
options

Unmet need ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Suboptimal 
treatment 
pathway

✓ ✓ ✓ ✓ ✓ × ✓ ✓ ✓

Access ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Current 
quality of 
life

Physical 
disabilities

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Mental 
health

× - - × - - ✓ ✓ ×

Daily life, 
social 
life and 
education

✓ ✓ × ✓ ✓ × ✓ ✓ ✓

Carer burden ✓ ✓ × ✓ ✓ × ✓ ✓ ✓
Tech-
nology-
specific

Quality 
of life 
with 
technol-
ogy

Independence✓ ✓ × ✓ × × × - -
Symptoms ✓ ✓ ✓ ✓ ✓ × ✓ ✓ ✓
Mental 
health

✓ × × × - - ✓ ✓ ×

Cost ✓ × × × - - × - -
Adminis-
tration

Frequency of 
administra-
tion

× - - ✓ ✓ × ✓ ✓ ×

Ease of 
administra-
tion

✓ ✓ ✓ ✓ ✓ × ✓ ✓ ✓

Safety Adverse 
events

✓ ✓ ✓ ✓ ✓ × × - -

Submis-
sion-
specific

Clinical evidence ✓ × - - × - - × -
Economic evidence × × - - × - - × -

Abbreviations: D, Doctors; M, Manufacturers; PG, Professional groups; PO, Patient organisations
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C.	 Data sources.

HST NICE (Committee papers) NICE (FED or FDG) G-BA ratings HAS ratings (SMR, ASMR)
17 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​

i​d​a​n​c​e​/​h​s​t​1​7​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​1​7​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​d​
o​w​​n​l​​o​a​d​s​/​3​9​-​1​4​6​4​-​5​3​
1​3​/​2​0​2​2​-​0​3​-​0​3​_​A​M​-​R​
L​-​X​I​I​_​O​d​e​v​i​x​i​b​a​t​_​D​-​
7​2​5​_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​s​/​p​_​3​2​9​9​
6​9​6​/​f​r​/​b​y​l​v​a​y​-​o​d​e​v​i​x​i​b​a​t​#​s​m​r​​​​​​

18 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​1​8​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​1​8​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​-​3​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​d​
o​w​​n​l​​o​a​d​​s​/​4​0​​-​1​4​​6​5​-​​7​9​
9​4​/​2​0​2​1​-​1​1​-​0​4​_​A​M​-​R​
L​-​X​I​I​_​A​t​i​d​a​r​s​a​g​e​n​-​a​u​
t​o​t​e​m​c​e​l​_​D​-​6​7​8​_​T​r​G​
_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​​s​/​p​_​​3​2​6​​3​
2​4​​3​/​f​​r​/​l​​i​b​m​e​​l​d​​y​-​p​​o​p​u​l​​a​t​i​​o​n​-​​a​u​t​​o​l​o​​g​u​e​
-​​e​n​​r​i​c​​h​i​e​-​​e​n​-​​c​e​l​​l​u​l​​e​s​-​​c​d​3​4​​-​q​​u​i​-​c​o​n​t​i​e​n​
t​-​d​e​s​-​c​e​l​l​u​l​e​s​-​s​o​u​c​h​e​s​-​p​r​o​g​e​n​i​t​r​i​c​e​s​-​h​e​
m​a​t​o​p​o​i​e​t​i​q​u​e​s​-​t​r​a​n​s​d​u​i​t​e​s​-​e​x​-​v​i​v​o​-​a​v​
e​c​-​u​n​-​v​e​c​t​e​u​r​-​l​e​n​t​i​v​i​r​a​l​-​c​o​d​a​n​t​-​l​e​-​g​e​n​
e​-​d​e​-​l​-​a​r​y​l​s​u​l​f​a​t​a​s​e​-​a​-​h​u​m​a​i​n​e​​​​​​

19 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​1​9​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​1​9​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​
d​o​w​​n​l​​o​a​d​​s​/​9​2​​-​9​7​​5​-​2​​
0​8​5​/​2​0​1​7​-​0​9​-​1​5​_​N​u​t​
z​e​n​b​e​w​e​r​t​u​n​g​_​G​-​B​A​
_​E​l​o​s​u​l​f​a​s​e​-​a​l​f​a​_​D​-​3​
2​0​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​​s​/​p​_​​3​4​4​​8​
5​7​​0​/​f​​r​/​v​​i​m​i​z​​i​m​​-​e​l​o​s​u​l​f​a​s​e​-​a​l​f​a​-​m​u​c​o​p​
o​l​y​s​a​c​c​h​a​r​i​d​o​s​e​-​d​e​-​t​y​p​e​-​i​v​-​a​-​s​y​n​d​r​o​m​
e​-​d​e​-​m​o​r​q​u​i​o​-​a​​​​​​

20 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​2​0​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​2​0​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​d​
o​w​​n​l​​o​a​d​​s​/​4​0​​-​1​4​​6​5​-​​8​2​
3​5​/​2​0​2​2​-​0​2​-​0​3​_​A​M​-​R​
L​-​X​I​I​_​S​e​l​u​m​e​t​i​n​i​b​_​D​-​
7​1​4​_​T​r​G​_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​​s​/​p​_​​3​3​2​​2​
7​8​​1​/​f​r​/​k​o​s​e​l​u​g​o​-​s​e​l​u​m​e​t​i​n​i​b​-​n​e​u​r​o​f​i​b​r​
o​m​e​s​-​p​l​e​x​i​f​o​r​m​e​s​​​​​​

21 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​2​1​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​2​1​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​d​
o​w​​n​l​​o​a​d​​s​/​4​0​​-​1​4​​6​5​-​​9​0​
7​8​/​2​0​2​2​-​1​2​-​0​1​_​A​M​-​R​
L​-​X​I​I​_​S​e​t​m​e​l​a​n​o​t​i​d​e​_​
D​-​8​2​4​_​T​r​G​_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​s​/​p​_​3​4​1​6​
5​7​1​/​f​r​/​i​m​c​i​v​r​e​e​-​s​e​t​m​e​l​a​n​o​t​i​d​e​-​p​o​m​c​​​​​​

22 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​2​2​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​2​2​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​-​2​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​d​
o​w​​n​l​​o​a​d​​s​/​4​0​​-​1​4​​6​5​-​​4​0​
7​2​/​2​0​1​6​-​1​2​-​0​1​_​A​M​-​R​
L​-​X​I​I​_​A​t​a​l​u​r​e​n​_​D​-​2​3​
9​_​T​r​G​_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​s​/​p​_​3​1​1​8​1​
3​4​/​f​r​/​t​r​a​n​s​l​a​r​n​a​-​a​t​a​l​u​r​e​n​​​​​​

23 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​2​3​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​2​3​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​d​
o​w​​n​l​​o​a​d​​s​/​4​0​​-​1​4​​6​5​-​​3​6​
6​2​/​2​0​1​6​-​0​3​-​1​7​_​A​M​-​R​
L​-​X​I​I​_​A​s​f​o​t​a​s​e​-​a​l​f​a​_​
D​-​1​8​8​_​T​r​G​_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​s​/​p​_​3​4​5​5​
9​7​3​/​f​r​/​s​t​r​e​n​s​i​q​-​a​s​f​o​t​a​s​e​-​a​l​f​a​-​h​y​p​o​p​h​o​
s​p​h​a​t​a​s​i​e​​​​​​

24 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​2​4​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​2​4​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​b​
e​w​​e​r​​t​u​n​g​s​v​e​r​f​a​h​r​e​n​/​n​u​
t​z​e​n​b​e​w​e​r​t​u​n​g​/​6​8​9​/​#​b​
e​s​c​h​l​u​e​s​s​e​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​​s​/​p​_​​3​4​4​​2​
9​3​​2​/​f​r​/​z​o​l​g​e​n​s​m​a​-​o​n​a​s​e​m​n​o​g​e​n​e​-​a​b​e​p​
a​r​v​o​v​e​c​-​a​m​y​o​t​r​o​p​h​i​e​-​s​p​i​n​a​l​e​​​​​​

25 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​2​5​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​a​n​c​e​/​h​s​t​
2​5​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​a​p​p​r​a​i​s​a​l​-​d​e​t​e​r​m​i​
n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​
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o​w​​n​l​​o​a​d​​s​/​4​0​​-​1​4​​6​5​-​​7​6​
5​6​/​2​0​2​1​-​0​7​-​0​1​_​A​M​-​R​
L​-​X​I​I​_​L​u​m​a​s​i​r​a​n​_​D​-​6​
2​2​_​T​r​G​_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​s​/​p​_​3​2​6​
6​5​7​8​/​f​r​/​o​x​l​u​m​o​-​9​4​-​5​-​m​g​/​0​-​5​-​m​l​-​l​u​m​
a​s​i​r​a​n​​​​​​

26 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​2​6​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​2​6​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​d​
o​w​​n​l​​o​a​d​​s​/​4​0​​-​1​4​​6​5​-​​9​2​
4​7​/​2​0​2​3​-​0​2​-​0​2​_​A​M​-​R​
L​-​X​I​I​_​E​l​a​d​o​c​a​g​e​n​e​-​E​
x​u​p​a​r​v​o​v​e​c​_​D​-​8​5​6​_​T​r​
G​_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​​s​/​p​_​​3​4​0​​2​
3​7​​8​/​f​​r​/​u​​p​s​t​a​​z​a​​-​e​l​a​d​o​c​a​g​e​n​e​-​e​x​u​p​a​r​v​o​v​
e​c​-​d​e​f​i​c​i​t​-​e​n​-​d​e​c​a​r​b​o​x​y​l​a​s​e​-​d​-​a​c​i​d​e​-​l​-​
a​m​i​n​e​-​a​r​o​m​a​t​i​q​u​e​​​​​​

27 ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​
i​d​a​n​c​e​/​h​s​t​2​7​/​d​o​c​u​m​e​n​t​s​/​c​o​
m​m​i​t​t​e​e​-​p​a​p​e​r​s​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​e​​/​h​s​​
t​2​7​​/​d​o​c​u​m​e​n​t​s​/​f​i​n​a​l​-​e​v​a​l​u​a​t​i​o​n​-​d​e​t​e​r​
m​i​n​a​t​i​o​n​-​d​o​c​u​m​e​n​t​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​g​​-​b​a​​.​d​e​​/​d​
o​w​​n​l​​o​a​d​​s​/​4​0​​-​1​4​​6​5​-​​7​6​
5​2​/​2​0​2​1​-​0​7​-​0​1​_​A​M​-​R​
L​-​X​I​I​_​A​f​a​m​e​l​a​n​o​t​i​d​_​
D​-​6​4​1​_​T​r​G​_​E​N​.​p​d​f​​​​​​

​h​t​t​​p​s​:​/​​/​w​w​​w​.​h​​a​s​-​​s​a​n​​t​e​.​f​​r​/​​j​c​m​s​/​p​_​3​1​9​2​
3​9​6​/​f​r​/​s​c​e​n​e​s​s​e​-​a​f​a​m​e​l​a​n​o​t​i​d​e​​​​​​
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