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Abstract

Decision-making for reimbursement and clinical guidelines (CGs) serves differ-
ent purposes although the decision-criteria and required evidence largely over-
lap. This study aimed to assess similarities and discrepancies between health
technology assessment (HTA) reports as compared to CGs for multiple sclerosis
(MS) medicines. All HTA reports and corresponding CGs for MS from the UK,
France, Germany, the Netherlands, Poland, Sweden, and the European Union
were assessed to identify synergies in recommendations for MS medicines (ap-
proved 1995-2020). A content analysis of HTA reports and CGs was performed to
identify similarities and discrepancies in wording of treatment recommendations
across documents. We assessed 132 HTA reports and 9 CGs for 16 MS treatments.
Final recommendations for reimbursement and inclusion in CGs were mostly
similar (90%), albeit with considerable differences in treatment lines and subin-
dications. Since 2010, HTA reports refer to the use of CGs in 42% (55/132) and to
consultations with clinicians in 43% (57/132) of cases. Six of nine CGs referred to
HTA reports and two referred to HTA consultations, in one case having a formal
relation to the HTA organization. CGs referenced pharmacoeconomic studies
(4/9) for costs and cost-effectiveness. To date, not all new HTA recommendations
for MS treatments are included in CGs. Some synergy exists between treatment
recommendations in HTA reports and CGs, although discrepancies were seen in
timelines and in recommended treatment lines and subindications. More stake-
holder dialogue and/or consultation of each other's publications may further im-
prove synergy, facilitate transparency, and enhance patient access.

Study Highlights
WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?

Little is known about synergies between health technology assessment (HTA)
recommendations and clinical practice guidelines, while both HTA organizations
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and guideline developers often derive recommendations from similar evidence,
generated from common underlying data.

WHAT QUESTION DID THIS STUDY ADDRESS?

This study investigated the alignment of processes as well as similarities and dis-
crepancies between treatment recommendations for multiple sclerosis in HTA
reports as compared to clinical guidelines (CGs).

WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?

HTA organizations and clinicians developing guidelines regularly use the con-
clusions from each other's reports, although dialogue was found to be rare.
Additionally, the timing of publication of recommendations was often mis-
aligned, leading to contradicting recommendations. Furthermore, a wide vari-
ety in patient population definitions and treatment line recommendations was
found.

HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR
TRANSLATIONAL SCIENCE?

The study results indicate that there is room for better alignment of HTA recom-
mendations and CGs. Alignment of assessment timelines as well as employing
systematic dialogue between HTA organizations and CG developers may facili-
tate more timely guideline recommendations and therewith earlier patient access.
Alignment on patient definitions may provide more clarity on eligible patients
for prescribing physicians as well as for HTA assessors. Alignment of underlying
data sources and improving information in HTA reports to better contribute to

INTRODUCTION

Health technology assessment (HTA) compares new
health technologies to existing standard of care in order to
inform market access policies and decision-making, usu-
ally for pricing and reimbursement and in some cases for
clinical practice.! HTA recommendations in Europe are
still predominantly made on a national level. Differences
in context (e.g., a country's gross domestic product), scope,
and methodology in each country may cause divergence
in the recommendations.** In the field of multiple sclero-
sis (MS) this divergence clearly exists.*’

Clinical treatment guidelines (CGs) are generally used
as a tool to ensure guidance of evidence-based medicine,
aiming to advance quality of care and increasingly aiming
to treat in a cost-effective manner.® Due to a continuous
increase in healthcare expenditure, researchers focused
on frameworks to incorporate HTA recommendations in
evidence-based treatment practice.”°

Given the similar purpose of informing decision-
making, albeit in a different context, it is no surprise
that the processes of relative effectiveness assessment
(REA) in HTA and CG development contain consider-
able overlap. CGs, however, do not usually use the full

CG development may reduce duplication of effort for both stakeholders.

HTA reports during development.'’ Collaboration and
alignment among HTA organizations and between HTA
and CG developers could prevent duplication of efforts
and facilitate equality in patients’ access to evidence-
based and cost-effective treatments among European
countries.

Initiatives for collaboration among HTA organizations
and between HTA and CGs have emerged. The European
Network for HTA (EUnetHTA) is the largest HTA col-
laboration in Europe, and raised the issue of translating
cost-effectiveness into CGs in 2015 as a methodological
issue that requires further research.'? GINAHTA, a collab-
oration between Guidelines International (G-I-N) and the
International Network of Agencies for HTA (INAHTA), is
a global initiative established in 2015, with the purpose “to
explore common methods and to facilitate collaboration
and sharing of products between the HTA and guideline
communities”."

The appraisal and development of CGs were pre-
ferred services of focus for HTA organizations among
decision-makers in Spain, according to Andradas et al. in
2008."* Additionally, among healthcare providers there
was a wide interest in assessments relevant to clinical
decision-making. The Belgian Health Care Knowledge
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Centre (KCE) and the UK's National Institute for Health
and Care Excellence (NICE) already (co)produce CGs.
However, to our knowledge there is a lack of research
on the synergies between HTA reports and CGs on a
broader scale. Specific knowledge on the interaction be-
tween the two decision-makers, the alignment between
assessments and processes, and the eventual recommen-
dations is still missing.

The field of MS is of particular interest due to the
many developments. Over 10 relatively expensive
disease-modifying treatments for MS have entered the
market in the past decade.' The variety of treatment op-
tions, including different combinations and treatment
sequences, with costly medication requires evidence-
based guidance for neurologists allowing them to make
a personalized treatment decision, while considering the
budgetary constraints. A divergence in HTA recommen-
dations and variation in different CGs may complicate
this decision.'® For this reason, MS is one of the case
studies in the European Commission-funded (H2020)
HTx project.

The HTx project is supported by the European Union
(EU) lasting for 5years from January 2019, with the aim
to create a framework for the next-generation HTA to
support patient-centred, societally oriented, real-time
decision-making on access to and reimbursement for
health technologies throughout Europe.'” As a part of
this project, this study aimed to quantify the similarities
and discrepancies between reports from European HTA
organizations, including their therapeutic and economic
assessment, as compared to CGs for MS of the respective
countries.

METHODS

This study was a document analysis for which we system-
atically extracted data from HTA reports and CGs.'® The
systematic data extraction focused on the references that
are made to the other decision-maker (HTA reports to
CGs and CGs to HTA reports, process synergy), the final
reimbursement recommendations, the recommended
treatment lines and patient populations, and timelines
(outcome synergies).

Country and document selection

Documents from France, Germany, the Netherlands,
Poland, Sweden, and the UK were selected. These
countries are larger jurisdictions, thus there is a large
impact of policies, methods, and guidelines (Germany,
France, Poland, UK). Additionally, these countries have
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pioneering HTA organizations with publicly available
reports, are involved in the development of guidelines
(France, Germany, the Netherlands, UK), or involved
in the HTx project (the Netherlands, UK). We also
aimed for a balanced geographical spread throughout
the EU. Last, all included HTA organizations are di-
rectly or indirectly involved in the country's decision-
making process. All HTA reports for these treatments
were included and were obtained through the websites
of the respective HTA agencies and covered both initial
and reassessments. All publicly available national CGs
for each country were included, after searching for
‘national/country name’, ‘treatment/clinical guideline’,
and multiple sclerosis’ in Google, both in English as
well as in the respective national language. CGs were
included if they evaluated preferably all, but at least the
disease-modifying, therapies for MS and aimed to in-
form treatment practice. A European guideline for MS
treatment and the reports for MS treatments published
by EUnetHTA were additionally included as a compari-
son.'®* Regulatory European public assessment reports
(EPARS) from the European Medicines Agency (EMA)
were collected for the comparison of patient popula-
tions. Table 1 shows the selected HTA organizations and
included CGs.

Treatment selection

All pharmaceuticals in the EU with an approved indica-
tion for MS, including (active) relapsing-remitting MS
(RRMS), relapsing MS, primary progressive MS (PPMS),
(active) secondary progressive MS, and progressive MS,
and an active market authorization in August 2020 were
included. It was assumed that no HTA was performed
for generics, thus they were excluded. Subsequently,
all treatments that had not been assessed by any of the
HTA organizations as well as withdrawn treatments were
excluded.

Data extraction

A data extraction tool was developed based on two steps
(Table S1). The data extraction tool is a structured Excel
file (Excel for Windows, 2012; Microsoft) that helps with
systematically recording the data from all the docu-
ments as well as with version control. Text in German,
French, Dutch, Swedish, and Polish was translated to
English before extraction. First, parameters that could
show the synergies or explain potential differences
were deductively included. To identify outcome-related
synergies, we included the final recommendation
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TABLE 1 Overview of included countries with relevant health technology assessment organizations and clinical guidelines.

Reference to

website for

Country HTA organizations

France Haute Autorité de Santé (HAS) =

Institut fiir Qualitdt und 23
Wirtschaftlichkeit im
Gesundheitswesen (IQWiG)

Der Gemeinsame
Bundesausschuss (G-BA)
The Dutch National Healthcare %
Netherlands Institute (ZIN)

Germany

25

Poland 22

Agency for Health Technology
Assessment and Tariff
System (AOTMIT)

Dental and Pharmaceutical 31

Benefits Agency (TLV)

Sweden

UK National Institute for Health and  *
Care Excellence (NICE)

European 20

European Network for Health
Technology Assessment

(EUnetHTA)

HTA reports

Clinical guidelines Year Reference

HAS, Actes et prestations, affection 2015 z
de longue durée, Sclérose en
plaques

DGN/KKNMS Leitlinie zur 2014 #
Diagnose und Therapie der MS

Nederlandse Vereniging voor 2012 2
Neurologie, Multipele Sclerose

Addendum bij de richtlijn Multiple 2020 28
Sclerose

Leczenie stwardnienia rozsianego 2016 30
Zalecenia Polskiego
Towarzystwa Neurologicznego

Nationella riktlinjer 2016 32

Socialstyrelsen, Vérd vid
multipel skleros och Parkinsons
sjukdom

2019-2021
2019 22

Svenska MS-sillskapet, Lakemedel

National Health Service (NHS)
Treatment Algorithm for
Multiple Sclerosis Disease-
Modifying Therapies

Association of British Neurologists: 2015 36
revised guidelines for
prescribing disease-modifying
treatments in multiple sclerosis

ECTRIMS/EAN guideline on the
pharmacological treatment of
people with multiple sclerosis

2018 19

with corresponding arguments, treatment position-
ing, specified population, and additional restrictions or
comments. The recommendations and corresponding
arguments for the relative and cost-effectiveness as-
sessment were recorded separately. To identify process-
related synergies, we documented the used literature,
the comparator used, references to the other stakehold-
er's documents, or consultation of the other stakeholder,
and the time gap between the publication of the HTA
reports and CGs. Second, the data extraction tool was
piloted with one medicine (fingolimod) and based on
this inductive approach, complemented with the reason
for HTA assessment and the stakeholder initiating the
assessment (the HTA organization, the pharmaceutical
companies, professional organizations, etc.), the reason
for guideline updates and references to pharmacoeco-
nomic studies.

Data for France, Germany, the Netherlands, Sweden,
the UK, and EU were extracted by one author (MAH).
The parameters that were embedded in large texts (refer-
ences to CGs, consulted physicians, the reference to HTA
reports, pharmacoeconomic studies, and consulted HTA
organizations) were extracted using a prespecified search
strategy. A list of general search terms was developed for
each language during the fingolimod pilot, consisting of
the main concepts that described the extracted parameter
(e.g., ‘guideline’, ‘neurologist’, ‘expert’). Two documents
from each country were fully analyzed to verify the search
strategy. The search terms are listed in Tables S2 and S3.
A second author (RAV) duplicated the data extraction for
a small selection of documents (all teriflunomide reports,
n = 8 of 132), after which the results were compared,
and any discrepancies were resolved through discussion.
A third and fourth author checked the extracted data
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for completion, separately for HTA (DMD) and the CGs
(BAJ). The Polish data extraction was performed sepa-
rately by two native Polish authors (AZ, MZ) via a similar
approach.

Data analysis

The data analysis was performed in Excel using descrip-
tive statistics. The comparison of population definitions
between decision-makers was performed per subin-
dication, as often used in clinical trials (i.e., clinically
isolated syndrome, PPMS, RRMS, rapidly-evolving se-
vere (RES) MS, secondary progressive MS, and second-
ary progressive MS with relapses), per treatment line
(first, second, third) and preferences within treatment
lines, as well as per clinical or economic restrictions.’
Qualitatively described cases were used to exemplify the
descriptive statistics. A timeline of all events of market
authorization, HTA assessment, and CG publication

TABLE 2 Overview of the included

and excluded multiple sclerosis
Trade name
treatments.

Betaferon

Avonex

Rebif
Novantrone/Eslep
Copaxone

Tysabri

Extavia

Gilenya

Sativex

Fampyra
Lemtrada
Aubagio
Tecfidera
Plegridy
Mavenclad
Ocrevus
Zinbryta
Mayzent
Zeposia
Kesimpta

Rituxan + generics

ASCPT

was made to visualize any time lags and the synergies in
the final recommendations.

RESULTS
Included MS treatments and documents

Twenty-one treatments for MS were identified, of which
one is used off-label (rituximab). All pharmaceuticals
were approved between 1995 and 2020.°® Five treat-
ments were excluded due to not (yet) being assessed
by any of the HTA organizations at the time of docu-
ment selection (N = 4, cannabidiol, ofatumumab, ozani-
mod, rituximab) or due to withdrawal from the market
(N = 1, daclizumab). Table 2 shows the included treat-
ments (N = 16).

A total of 132 HTA reports were collected for the 16
included MS medicines. These included initial assess-
ments (N = 70), reassessments (N = 51), and assessments

Authorized Type of
Active substance (EMA) treatment
Interferon beta-1b 1995 DMT
Interferon beta-1a 1997 DMT
Interferon beta-1a 1998 DMT
Mitoxantrone 1998 DMT
Glatiramer acetate 2004 DMT
Natalizumab 2006 DMT
Interferon beta-1b 2008 DMT
Fingolimod 2011 DMT
Cannabidiol/delta-9- 2011 Symptomatic
tetrahydrocannabinol

Fampridine 2011 Symptomatic
Alemtuzumab 2013 DMT
Teriflunomide 2013 DMT
Dimethyl fumarate 2014 DMT
Peginterferon betal-a 2014 DMT
Cladribine 2017 DMT
Ocrelizumab 2018 DMT
Daclizumab 2018 DMT
Siponimod 2020 DMT
Ozanimod 2020 DMT
Ofatumumab 20217 DMT
Rituximab Not for MS DMT

Note: Active substances in bold type were included, the substances in light gray were excluded as they
have been withdrawn from the market (daclizumab) or were not assessed by most health technology
assessment organizations (all other).

Abbreviations: DMT, disease-modifying treatment; EMA, European Medicines Agency; MS multiple

sclerosis.
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of the extension of indications (N = 13) (Figure 1). The
majority of these reports gave a positive recommendation,
ranging from 63% to 70% for initial assessments, reassess-
ments, and indication extensions. Most HTA reports were
collected from the Haute Autorité de Santé (HAS, France,
N = 46) as HAS periodically reassesses treatments. Nine
guidelines published between 2014 and 2020 were identi-
fied, of which two were developed in the UK and two in
Sweden.

Final recommendations

A total of 82 comparisons between HTA recommenda-
tions and CGs could be made. In five cases (6%) the CG
recommendations contradicted the recommendation in
HTA reports. Teriflunomide (TF) and dimethyl fuma-
rate (DMF) received a negative recommendation by the
Agency for Health Technology Assessment and Tariff

All MS treatments
21

Included MS treatments
16

Guidelines included

Initial assessments

70

System (AOTMIiT) for clinical and economic reasons,
whereas the CG of the Polish Neurological Society did
recommend its use. AOTMiT concluded that the evidence
for effectiveness was available only for a smaller popula-
tion than it was for comparable treatments. The economic
model was considered methodological unsound (TF)
and the evidence for an added clinical benefit was weak
whereas costs were significantly higher than for compara-
tors (DMF). The CG included TF and DMF as both treat-
ments were considered safe and effective.

Similar contradictions were observed in Germany.
The Deutsche Gesellschaft fiir Neurologie included fam-
pridine (FP), TF, and DMF in their treatment algorithm.
Arguments for inclusion of TF and DMF in the CG fo-
cused predominantly on the safety profile. All treatments
were considered long-term safe and well tolerable. In the
case of FP, the CG concluded on significant effective-
ness for a small subgroup of the population. Conversely,
the Institut fiir Qualitit und Wirtschaftlichkeit im

Excluded MS treatments
5

Not (yet) assessed by HTA
organisation: 4
Withdrawn from market: 1

HTA reports included

Reassessments: 51
6 (12%)

9 ______
(18%)

2 (4%)

Indication extension: 13

FIGURE 1 Overview of the included health technology assessment (HTA) reports and clinical guidelines. The green, yellow, and red

circles represent the HTA reports with a positive, restricted, or negative recommendation, respectively. The color-gradient arrows represent

the HTA reports that turned from negative or restricted to a more positive recommendation, or from a positive or restricted to a more
negative recommendation after reassessment. DE, Germany; EU, European Union; FR, France; HTA, health technology assessment; MS,
multiple sclerosis; NL, the Netherlands; PL, Poland; SE, Sweden; UK, United Kingdom.
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Gesundheitswesen (IQWiG) found no added benefit for
all three of these treatments. Data were considered in-
sufficient for proving effectiveness on hard endpoints
and did not use an appropriate comparator.

One smaller discrepancy was observed for interferons
in the UK. NICE recommended three of four available in-
terferons. Betaferon received a negative recommendation
as it was valued equal to the other assessed interferon -
1b, though at a higher price. NHS England adopted this
recommendation in its treatment algorithm, whereas the
Association of British Neurologists (ABN) CG recom-
mended the use of interferon p-1b generically, without
distinguishing between brands. It is worth noting that the
ABN guideline would be used not only in England, where
both NHS England and NICE recommendations apply,
but also to in other parts of the UK (Scotland, Wales, and
Northern Ireland).

Patient populations

Many minor differences in population definitions could
be noted between the EMA label, HTA reports, and CGs
due to differences in wording. This included the use of
a different definition of ‘treatment line’ and differences
in recommendations for subindications of MS, such as
clinically-isolated syndrome (CIS) or RES MS. As shown
in Figure 2, not many differences were identified between
population definitions for the most prominent subindi-
cations. For the smaller subindications this was more
diverse. Many of the treatments were recommended for
CIS, whereas this was not explicitly included in the EMA
label. For RES MS the opposite was seen. The EMA label
stated use for RES whereas this was not often explicitly
mentioned in CGs.

Positioning of treatments

In total, 74 comparisons of treatment position (i.e., the
line of treatment) could be made. Thirty-three (45%) com-
pared treatment line recommendations were exactly the
same in the HTA report and in the CG. In four cases (5%)
the recommended treatment line started in the same line
and was applied to the same subindication but was ex-
tended to further treatment lines in the CG. An example
is natalizumab in the UK that was recommended by NICE
as a first-line treatment for RES MS. The National Health
Service (NHS) extended this to the use of natalizumab in
the second- and third-line RES MS as well, after failure
of previous treatments. In 30 cases (40%) the recommen-
dations did not differ in terms of the treatment line that
was recommended, though the recommended indication
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was extended. TF in the Netherlands was recommended
by the Dutch National Health Care Institute (ZIN) as
first-line treatment for RRMS. The CG recommended
this treatment for the first line as well, but extended the
indication to CIS and active secondary progressive MS
(SPMS). Eight cases (11%) contained one or both major
differences; five recommendations (7%) differed in indi-
cation and six recommendations (8%) differed in treat-
ment line. For example, ocrelizumab was recommended
by NICE as first-line treatment for PPMS and as second
line treatment for RRMS. The NHS guidance, contrarily,
included ocrelizumab as a first-line treatment for RRMS
and RES MS, but not PPMS. Additionally, fingolimod was
recommended as second-line treatment by NICE whereas
the ABN CG described the use as first-line treatment.

In Germany, all recommended treatment lines were
the same across HTA reports and CGs. However, IQWIG
concluded negatively in all reports, whereas the CG was
positive for these same treatments in this position. This
may be explained by the positive decisions from Der
Gemeinsame Bundesausschuss (G-BA), the reimburse-
ment decision-making body in Germany. Generally, there
was no trend identified where one stakeholder was more
cautious in recommending treatments in its recommenda-
tions than the other.

References in HTA reports

Of 132 HTA reports, only 55 (42%) referred to a CG
(Figure 3). Half the reports that referred to a CG included
multiple CGs often from different countries (N = 30, 54%).
Six of 55 HTA reports (11%) mentioned CGs indirectly by
referring to information that was received from the manu-
facturer or an external stakeholder that referred to CGs.
The CGs were generally used for identification of the ap-
propriate comparator and (diagnostic) start and stop cri-
teria. The use of CGs in HTA seemed to have increased
after 2010. The proportion of HTA assessments referring
to a CG before 2010 was only 5% (N = 1/20), whereas this
proportion was 48% after 2010 (N = 54) and stayed con-
stant over time thereafter. Differences between countries
were more apparent. In France (0%), Germany (29%), and
Sweden (48%), HTA reports mentioned CGs less often as
compared to HTA reports from the Netherlands (86%),
Poland (90%), and the UK (67%).

Furthermore, 43% (N = 57) HTA reports mentioned a
consultation with clinicians or experts. Two-thirds (63%,
N = 36) of these consultations covered topics relevant
to both the therapeutic as well as economic assessment.
One-third of the consultations (30%, N = 17) took place
in a written format, namely the clinicians could provide
written feedback on a draft report. HTA organizations
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FIGURE 2 Comparison of patient population definitions. Each graph visualizes the recommendations per subindication for multiple
sclerosis treatments by the European Medicines Agency (yellow), health technology assessment (HTA) organizations (red), and clinical
guidelines (blue) in the six European countries. Recommendations were clustered into: Not = not recommended; Restricted = positive
recommendations with restrictions; or Full = full positive recommendation. AOTMiT, Agency for Health Technology Assessment and
Tariff System; CG, clinical guideline; CG DE, DGN/KKNMS Leitlinie zur Diagnose und Therapie der MS; CG EU, ECTRIMS/EAN guideline
on the pharmacological treatment of people with multiple sclerosis; CG FR, HAS, Actes et prestations, affection de longue durée, Sclérose
en plaques; CG NL, Nederlandse Vereniging voor Neurologie, Ziektemodulerende Behandeling van Multiple Sclerose bij volwassenen,
Addendum bij de richtlijn Multiple Sclerose; CG PL, Leczenie stwardnienia rozsianego Zalecenia Polskiego Towarzystwa Neurologicznego;
CG SE, Nationella riktlinjer Socialstyrelsen, Vard vid multipel skleros och Parkinsons sjukdom; CG SE 2, Svenska MS-sdllskapet, Likemedel;
CG UK 1, National Health Service Treatment Algorithm for Multiple Sclerosis Disease-Modifying Therapies; CG UK 2, Association of British
Neurologists: revised guidelines for prescribing disease-modifying treatments in multiple sclerosis; CIS, clinically-isolated syndrome; EMA,
European Medicines Agency; HAS, Haute Autorité de Santé; IQWIiG, Institut fiir Qualitdt und Wirtschaftlichkeit im Gesundheitswesen;
NICE, National Institute for Health and Care Excellence; PPMS, primary progressive multiple sclerosis; RES MS, rapidly-evolving severe MS;
RRMS, relapsing-remitting MS; SPMS, secondary progressive MS; SPMS-R, SPMS with relapses; TLV, Dental and Pharmaceutical Benefits

Agency; ZIN, Dutch National Healthcare Institute.

reached out to either individuals (a single expert [52%,
N = 30] or to multiple [39%, N = 22]) or clinician organi-
zations (28%, N = 16) for consultation. Consultations were
used to supplement information from CGs with practical
considerations on the foreseen treatment position, specific
patient populations, and (treatment, costs, prevalence of)
adverse events. Similar to the trend for CG references, dif-
ferences among countries were observed, although within
countries the same strategy was often used for every new
assessment over time.

References in clinical guidelines

Seven of nine guidelines referred to relevant HTA reports
in their respective country (Figure 4). Two of these CGs
also reported consulting HTA representatives, of which
one was developed within the HTA organization (HAS)
and the other by NHS England, which is legally obligated
to fund treatments recommended by NICE. No independ-
ent guideline reported a consultation with HTA repre-
sentatives during the development process. HTA reports
were generally used for their final reimbursement recom-
mendation and the specific patient population to which
this recommendation applies. Four guidelines referred to
pharmacoeconomic studies other than HTA reports. The
pharmacoeconomic studies were used to acquire details
on treatment costs and cost-effectiveness.

Timing of events

Guidelines were updated periodically and included all
relevant treatments at the moment of updating, whereas
treatments were mostly assessed individually by HTA
organizations following their marketing authorization.
Consequently, there was an inevitable gap between

reimbursement and uptake in CGs. In the case of MS,
on average three new treatments were introduced on the
market before a guideline was updated. This represents on
average a lag of 2.6years from market authorization until
treatments are included in guidelines. Reassessments in
HTA, similarly, did not trigger guideline updates as was
exemplified by the case of alemtuzumab in France. The
initial assessment of alemtuzumab by HAS resulted in a
negative advice that was adopted in the HAS CG. Three
positive reassessments in 2016, 2017, and 2018 had not yet
been implemented in the CG at time of this study, mean-
ing that contradicting recommendations existed. Another
timing discrepancy came from the Netherlands where
siponimod was positively assessed by ZIN just before
publication of the CG. Siponimod was not yet included
in the CG, while HTA assessment and CG development
processes had at least partly been done in parallel. A sim-
ilar timing issue was observed in the UK in the case of
peginterferon p-1a. The NHS guidance reported having no
information on this treatment in the treatment algorithm,
and listed it as “pending for NICE recommendation” until
the CG would be revised. An overview events can be found
in the timeline in Figure 5.

DISCUSSION

Our study is the first to compare recommendations in
HTA reports and CGs. It shows that the final recom-
mendations made by both decision-makers were usually
similar, and final HTA recommendations were generally
described in CGs for MS. However, differences were ob-
served in recommended treatment line and patient popu-
lation definition. Additionally, there seemed to be a lack
of systematic consultations between HTA organizations
and CG developers, and time lags were observed between
the publication of HTA reports and updates of CGs.
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FIGURE 3 Health technology assessment reports referring to clinical guidelines and clinician consultations. CEA, cost-effectiveness

analysis; HTA, health technology assessment.
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Relation between HTA assessments
and CGs

Discrepancies in the recommended eligible patient popu-
lations may be explained by the discussion on the defini-
tion of subpopulations within MS.*>* Some argue that
relapsing and progressive forms of MS are two distinct

FIGURE 4 Clinical guidelines
referring to health technology
assessment reports, consultations and
pharmacoeconomic studies. HTA,
health technology assessment; PE,

Pl pharmacoeconomic.

types of the diseases, as often used in trials.** Others argue
that the manifestation of MS evolves over time rather than
consisting of distinct subtypes, as age is an important pre-
dictor for the way MS is manifested and modulates the
frequencies of relapse and thus phenotype presentation.*
Similarly, different definitions of treatment lines may be
used among decision-makers and lead to differences in
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treatment line recommendations. Most CGs and HTA re-
ports, however, seemed to have followed the McDonald
criteria for diagnosis of MS.* The ABN guideline divides
all treatments into moderate and high-efficacy treatments,
representing first and second line.*® For example, fingoli-
mod was characterized ‘moderate’ and thus first-line treat-
ment. NICE concluded on a second-line treatment, as the
first-line options interferon and glatiramer acetate were
considered favorable due to their safety profile. Alignment
on patient definitions may provide more clarity on eligible
patients for prescribing physicians when confronted with
patients in a group with discrepant recommendations, as
well as for HTA assessors, for example, aiming to estimate
eligible patient numbers.

The low rates of consultation between HTA organi-
zations and CG developers in the field of MS may be ex-
plained by a lack of formalized procedures. NICE seemed
to be the only HTA organization that clearly describes
the procedure for involvement of physician experts and
guideline developers on their website.* The lack of de-
scription of consultation events may not necessarily mean
that these do not take place. However, it may indicate that
these consultations may not happen systematically, and it
may be unclear for clinicians and physician expert organi-
zations (e.g., specialist or professional organizations) how
to get involved.

The delay between the publication of HTA reports
and subsequent CG updates as described in our results
may at least partly be explained by the financing struc-
ture of CG development. Updating guidelines may re-
quire funding that is sometimes granted only for an
update relating to multiple treatments. The subsequent
extensive updating process may introduce delays, despite
the potential willingness among clinicians to maintain a
living CG, namely dynamically updated CGs to provide
real-time information to the healthcare provider at the
point of care. MAGIC (‘making GRADE the irresistible
choice’) is a non-profit foundation aiming to “increase
value and reduce waste in healthcare through a digital
and trustworthy evidence ecosystem”. It is one of the first
examples of the trend towards living guidelines through
intuitive and efficient software developed for guideline
developers and users.* Alignment of assessment time-
lines as well as systematic dialogue between HTA orga-
nizations and CG developers may facilitate more timely
guideline recommendations and therewith earlier pa-
tient access. However, the ever-changing healthcare con-
text (e.g., treatment landscape, medical need, knowledge
about safety profiles, healthcare organization, econom-
ical context, etc.) requires that decisions on reimburse-
ment or treatment positioning in guidelines evolve with
the context.** Thus, concordance may not be achieved at
any point in time.

ASCPT

HTA and CGs in relation to the broader
patient access process

Besides HTA organizations and CG developers, regula-
tory bodies also make use of similar underlying data for
decision-making on market authorization. An extensive
review on the synergies between regulatory authorities
and HTA organizations concluded on the importance of
the alignment of evidentiary requirements, for example,
eligible patient populations. We believe that some of the
identified facilitators for alignment in this review may
be extrapolated to include CG developers, such as early
stakeholder dialogue, clear post-authorization data gen-
eration plans, and parallel review procedures.*® These
largely shared evidence requirements were also described
by Woolf and colleagues in a series of article on methods
to develop guidelines.*® Existing early dialogues are usu-
ally limited to only three stakeholders: manufacturers,
regulators, and HTA organizations. Extension of these
dialogues into a quadripartite, giving CG developers a for-
mal role in these dialogues, could help further alignment
of the process including the step from reimbursement
to update in CGs. Early dialogue could facilitate post-
authorization data generation plans for reassessments in
HTA and living guidlelines.*’ Parallel reviews were sug-
gested to increase efficiency in the process, allowing for
earlier patient access. This solution could also be extended
to a simultaneous review for uptake in CGs. Alternatively,
HTA reports may be improved to better contribute to CG
development, as was also attempted by the EMA aiming
to improve the contribution of regulatory assessment re-
ports to HTAs. Alignment of underlying data sources and
improving HTA reports that better support CG developers
could potentially reduce duplication of efforts, since our
results showed that CGs more often refer to peer-reviewed
papers to obtain cost-effectiveness information than to the
relevant HTA reports.

Strengths and limitations of the
present study

A diverse set of countries was considered in our study,
including diversity in size and European region. Our re-
sults showed distinct differences among the countries’
procedures, indicating that our results are not automati-
cally generalizable to other European countries. Available
information was limited to what was actually reported
and published by HTA organizations and CG developers.
Practice might differ from what was reported, for example,
informal moments of contact between HTA organizations
and CG developers might happen without documenta-
tion. This highlights the necessity to confirm our results
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FIGURE 5 Market authorization, health technology assessment (HTA), and clinical guideline (CG) events for multiple sclerosis
(MS) treatments in six countries. A timeline showing the events of market authorization, HTA assessment, and CG publication for MS
treatments in six European countries between 2000 and 2021. ABN, Association of British Neurologists: revised guidelines for prescribing
disease-modifying treatments in multiple sclerosis; ALD, Haute Autorité de Santé Actes et prestations, affection de longue durée, Sclérose
en plaques; DGN/KKNMS, Leitlinie zur Diagnose und Therapie der MS; ECTRIMS/EAN, guideline on the pharmacological treatment
of people with multiple sclerosis; EMA, European Medicines Agency; EU, European Union; HTA, health technology assessment; NHS,
National Health Service Treatment Algorithm for Multiple Sclerosis Disease-Modifying Therapies; NL, the Netherlands; NVN, Nederlandse
Vereniging voor Neurologie, Ziektemodulerende Behandeling van Multiple Sclerose bij volwassenen, Addendum bij de richtlijn Multiple
Sclerose; PSN, Leczenie stwardnienia rozsianego Zalecenia Polskiego Towarzystwa Neurologicznego; Socialstyrelsen, Nationella riktlinjer

Socialstyrelsen, Vard vid multipel skleros och Parkinsons sjukdom; SMSS, Svenska MS-séllskapet, Likemedel; UK, United Kingdom.

with data from other sources such as questionnaires or
interviews.

Data were gathered from a large number of HTA re-
ports which makes the results for the MS case strong. MS
was considered an appropriate example for this analy-
sis due to the divergence in HTA recommendations and
large number of expensive disease-modifying treatments
that rapidly entered the market.*>'* Results may not be
transferable to other indication areas. For example, in the
Netherlands, the treatment pathways for oncology prod-
ucts are coordinated by the BOM committee (Committee
for Assessment of Oncology Products), which is closely
cooperating with the Dutch National Health Care
Institute (ZIN) and updates statements on new treat-
ments regularly.*®

CONCLUSIONS

Despite the regular use of the final recommendations of
CGs by HTA organizations and vice versa, substantial dis-
crepancies were observed in population definitions and
treatment lines of these recommendations and decision-
making processes for MS treatments. This example may
indicate that both HTA organizations and clinicians do
not structurally access each other's knowledge nor may
they respond in a timely manner to each other's recom-
mendations. We propose that more systematic dialogue
between the two stakeholder groups, perhaps as part of
a larger ecosystem, could facilitate increased efficiency
by highlighting the needs for both parties and exchange
in knowledge. Improved synergy may ultimately benefit
timely patient access to the right treatments.
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