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This study  systematically  compares  HTA  recommendations  on a  number  of disease–modifying  therapies
for  patients  with  Relapsing-Remitting  Multiple  Sclerosis.  We  analysed  publicly  available  HTA  reports  for
nine  medicine-indication  pairs  across  seven  OECD  countries  using  a methodological  framework  enabling
systematic  analysis  of  HTA  recommendations.  The  analysis  was  conducted  based  on  a number  of value
dimensions,  including  clinical  and  economic  variables,  as well  as several  other  dimensions  of  value
beyond  cost-effectiveness.  The  material  was  qualitatively  and  quantitatively  coded  following  the  differ-
ent stages  of  HTA  decision-making  process.  Fifty-seven  medicine-indication  pairs  were  assessed  across
the  study  countries.  Of  those,  eight  medicine  indication-pairs  reported  diverging  HTA recommendations.
Although  HTA  recommendations  were  based  on  the  same  evidence  submitted  in most  cases,  significant
variations  were  identified  in interpretation  and acceptance  of evidence  resulting  in different  uncertain-
ties  raised  and  different  ways  of  addressing  them.  Uncertainties  arose  both  in  terms  of  the  clinical  and
vidence uncertainty the  economic  evidence,  including  the  design  of  key  trials  or the data  quality  in  economic  models.  Beyond
costs  and  effects,  additional  dimensions  of value  had  an  impact  in the  direction  of  recommendations,
however  with  different  magnitude  across  countries.  We  show  that there  is  heterogeneity  across  coun-
tries  in  HTA  for  evaluating  DMTs  for  RRMS  with  a lack  of  standardised  methods  in evaluating  clinical  and
economic  evidence  and  the  use of  social  value  judgments  to inform  decision-making.

© 2018  Elsevier  B.V.  All  rights  reserved.
. Background and objectives

Multiple Sclerosis (MS) is a fairly commonneurodegenerative
isease affecting the central nervous system (CNS) in young adults
nd causing permanent disability [1]. MS  affects nearly 2.3 million
eople, has a prevalence of 30/100,000 [2] globally, with prevalence
eing higher in countries further from the equator such as Canada
291/100,000), the UK (203/100,000) and Germany (128/100,000)
2]. MS is also associated with a high direct and indirect cost of ill-
ess, depending on the severity of the disease [3]. Medicines are the
ain cost driver for MS  patients with low disease severity, whereas
he costs relating to productivity losses are associated with a signif-
cant impact on families and society and are the main cost drivers
n later stages of the disease [3].

∗ Corresponding author.
E-mail addresses: e.visintin@lse.ac.uk (E. Visintin), m.tinelli@lse.ac.uk

M.  Tinelli), p.g.kanavos@lse.ac.uk (P. Kanavos).

ttps://doi.org/10.1016/j.healthpol.2018.08.019
168-8510/© 2018 Elsevier B.V. All rights reserved.
The past two  decades have witnessed remarkable advances in
treatment options for MS  with currently eleven disease modifying
therapies (DMTs) being available that have convincingly altered the
short- and medium-term natural history of the disease [4], reduc-
ing the rates of relapse in patients with relapsing-remitting MS
(RRMS), the associated permanent neurological damages and slow-
ing MS  progression [5–10] particularly when treatment is initiated
at early stage [11–13]. DMTs can be costly, however, considering
the increased costs associated with relapse occurrence and increas-
ing disease severity, DMTs have been used early in an attempt
to delay disease progression, ultimately contributing to long-term
medical and societal benefits, including economic savings [14]. The
early accessibility to a wide range of DMTs might provide both alter-
native options for MS  care management to fit patient needs and
secure positive outcomes for patients and society.

Budget constraints across health systems question the overall

financial sustainability and equality in access to care. A fundamen-
tal objective of Health Technology Assessment (HTA) is to address
these concerns and support decision-makers with choices regard-
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ng the services and products that are made routinely available by
ational healthcare systems. In the context of MS, there is a need
o understand how evaluation of DMTs is conducted and which
TA decision-making factors may  result in differential outcomes

mpacting access to these treatments across countries.
This paper systematically compares HTA recommendations on

 sample of DMTs across different countries, in order to understand
he criteria driving value assessments, what might explain any dif-
erences in HTA recommendations and what the policy implications
f such differences might be. Although several studies have inves-
igated the impact of HTA processes across different countries and
iagnoses [15–20], no study has analysed HTA outcomes on MS
MTs. The paper provides a systematic analysis of similarities and
ifferences in HTA recommendations across settings, the reasons
or these, their implications for coverage and draws broader con-
lusions about policy directions based on the results of this analysis.
he results enable general inferences to be drawn about the evi-
ence considered when evaluating MS  DMTs, and highlight the
ey elements that need to be included when appraising chronic
onditions.

. Methods

.1. Analytical framework

The collection and analysis of HTA data were based on a stan-
ardized analytical framework developed and applied to compare
nd evaluate HTA evidence across settings using a mixed methods
pproach [15]. Based on that, the four stages selected to perform
he analysis matched the key components of HTA notably: (1) the
ype of clinical and economic evidence considered across therapeu-
ic options and countries; (2) the interpretation of the clinical and
conomic evidence; (3) the inclusion of social value judgements
nd stakeholder opinion and how they relate to the first two  com-
onents throughout the assessments; and (4) the influence of all
hese elements on the appraisal and the final recommendation.
his multi-stage methodology contributes to identifying: (a) the
ey factors influencing HTA decision-making processes, (b) how
hese factors interact with each other (e.g. stakeholder input and
oncerns raised), and (c) how these factors relate to a certain out-
ome, what determines similarities and differences in appraisals
nd, ultimately, coverage recommendations.

.2. Data sources and inclusion criteria

The data used for this purpose were extracted from publicly
vailable HTA reports available through national HTA agency web-
ites. The MS  medicines considered in this analysis were DMTs used
n the treatment of Relapsing-Remitting-Multiple-Sclerosis (RRMS)
he most common sub-type of the MS  disease affecting about 85% of
eople with MS.  This also included cases of rapidly evolving severe
RES) RRMS affecting 15–20% of people with RRMS [2]. RRMS is
haracterized by clearly defined attacks of new or increasing neu-
ologic symptoms and can be categorized as either active (with
elapses and/or evidence of new MRI  activity) or not active, as well
s worsening (a confirmed increase in disability over a specified
eriod following a relapse) or not worsening. RES-RRMS is charac-
erised by two  or more disabling relapses in one year and evidence
f increasing lesions on two consecutive MRI  scans.

The study countries (England, Scotland, Sweden, France,
ermany, Canada, Australia) were selected based on a number of

riteria, notably whether: (1) they had well-established HTA agen-
ies and processes; (2) they deployed different HTA approaches
clinical and cost-effectiveness analysis or comparative clinical
enefit assessment); (3) they represented a sample of the differ-
y 123 (2019) 118–129 119

ent approaches to HTA (e.g. health service, societal); (4) their HTA
reports were publicly available.

Across all study countries, we identified a single authority
from which we  retrieved the HTA reports, with the exception of
Germany, where two  authorities (one advisory and one regulatory)
were considered. Eight HTA bodies were selected: The Canadian
Agency for Drugs and Technologies in Health (CADTH, Canada);
Haute Autorité de Santé (HAS, France); Institut fuer Qualitaet
und Wirtschaftlichkeit im Gesundheitswesen (IQWiG, Germany);
Gemeinsamer Bundesausschuss (G-BA, Germany); National Insti-
tute for Health and Care Excellence (NICE, England); Scottish
Medicines Consortium (SMC, Scotland); Pharmaceutical Benefits
Advisory Committee (PBAC, Australia); and the Dental and Phar-
maceutical Benefits Agency (TLV, Sweden). In Canada, the Canadian
Agency for Drugs and Technologies in Health (CADTH) was selected
as being representative of the Canadian federal system for pro-
ducing recommendations using comparable criteria and methods
as other agencies in the sample. In the case of Germany we con-
sidered both IQWiG and G-BA; the latter is the critical HTA body
(with a regulatory capability), while the former has advisory capa-
bility and makes a recommendation on the basis of a systematic
and structured report for non-orphan drugs. Across settings the
data retrieved related to the latest or final HTA report for a given
medicine-indication pair and did not include (but accounted for)
likely earlier rejections.

The unit of analysis of the study was the medicine-indication
pair, comprising all the different types of RRMS, including
RES-RRMS. The inclusion criteria for selecting the different
medicine-indication pairs were: (1) the medicine was appraised
by at least four study countries; (2) any recommendation produced
following assessment by an HTA agency was published before 31
July 2017; (3) the assessment across different countries should have
the same indication (e.g. tecfidera has the same indication for the
treatment of active relapsing-remitting multiple sclerosis across all
HTAs); (4) the medicines should have a Marketing Authorization
(M.A.) across all study countries.

2.3. Data extraction, coding and analysis

First, a database was  created to identify and select all suitable
medicine-indication pairs considered in our analysis for the treat-
ment of RRMS. In order to enable comparisons and draw inferences
about the extent to which commonalities and differences existed
among HTAs, a number of parameters were extracted across all
HTA reports to account for and compare the different criteria con-
sidered at each stage of the decision-making process (Table 1). The
extracted parameters were included in a database and comprised
the following: (1) the molecule name; (2) the branded medicine
name; (3) the HTA recommendation issued in each study country
(List (L), List with constraints (LWC), and Do Not List (DNL) or the
level of added benefit for Germany and France, ranging from 1 to 6
and 1 to 5 respectively); if a drug-indication pair was  not submitted
for assessment, the designation Not Assessed (NA) was  applied; (4)
the M.A. date; (5) a number of variables outlining clinical evidence
(e.g. type of clinical evidence, trial design and phase, compara-
tor, type of endpoint); (6) assessment of the clinical evidence by
HTA agencies with particular reference to clinical uncertainties,
particularly those arising from study design, poor data, the size
of the clinical benefit, the relationship of the treatment to cur-
rent clinical practice and population generalisability; (7) a number
of variables outlining economic evidence submitted (e.g. type of
economic model and comparator used); (8) assessment of the eco-

nomic evidence by HTA agencies and, specifically, uncertainties
arising from the model and modelling used, the comparator, the
cost and utility data used, the clinical evidence used in the eco-
nomic model, the clinical assumptions made, and the relationship
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Table 1
The HTA-related parameters recorded in the analysis of RRMS DMTs across seven OECD countries.

Parameters Data recorded

Final recommendation Listing decision (CADTH, NICE, PBAC, SMC, and TLV) or Level of benefit (HAS, IQWIG and G-BA); decisions classified as:
L  (List), LWC  (List with Criteria), DNL (Do Not List); NA (not assessed)

Date of recommendation Date of HTA recommendation
Trial design Pivotal/non-pivotal; Type of design (randomized, non-randomized, observational, etc); Phase (I/II/III/IV/V); Blinding

(double blind/open-label); Comparator (active, placebo, no comparator); Primary/Secondary endpoints; and HRQoL
endpoints

Economic model Type of model (CUA, CMA, CBA or CCA); Comparator

Clinical uncertainties

Study design: comprises all the concerns raised across trial design (blinding, phase and clinical or surrogate endpoints,
length of trial and follow up period, sample size, comparator).
Poor data: comprises all the concerns raised around the lack of long-term data or data for specific population
subgroups.
Size of clinical benefit: comprises all the concerns raised around the magnitude of clinical benefit (e.g. is too little or
confounded by other factors that are not related to the clinical design) the safety information, and the HRQoL data.
Relationship to current clinical practice: The clinical trials included do not reflect the current clinical practice (e.g.
administration route or pre- and concomitant medication or a different use of the resource of the health system)
Population generalisability: all concerns raised around the generalizability of the population used in the clinical
evidence to the country of the HTA body

Economic uncertainties

Model and modelling: comprises concerns around the use of a certain model (cost-minimization or cost-utility etc.) or
the  modelling used (Markov/ partitioned survival model), or the extrapolation technique used for the clinical data.
Comparator: comprises concerns around the comparator used in the economic analysis.
Cost and utility data concerns: concerns around the data used to build the model (e.g. costs and utility values) leading
to  overestimation or underestimation of the ICER.
Clinical evidence used in the economic model: comprises concerns around the suitability of the trial used to populate
the  clinical input in the economic model, the magnitude of the clinical benefit captured and the population included.
Clinical assumptions: concerns around the clinical assumptions used in constructing the economic model (e.g. natural
progression of disease time)
Relationship to current clinical practice: the assumptions around frequency of dosage, resource used by the NHS and
the  concomitant medications used.

Social value
judgements

All the elicited (e.g. human dignity and solidarity principles in Sweden; end-of-life criteria in the UK) and not-elicited
considerations (e.g. the emotional strain put on patient families, administration advantages, financial impact on
patients and their surrounding) made by the HTA body in order to capture the full impact of the disease from a
broader societal perspective.
Chronic/Incurable/ onset in young age Refers to the duration of the disease and the age at onset.
Small population/Rare disease Refers to cases when the rarity of the disease or the orphan status of the drug

were recognised.
Administration route and frequency Refers to the route and the frequency of administration of the treatment.
Unmet need Refers to whether the unmet need for new treatments was recognised (e.g.

few  or no alternatives exist, need for additional treatments).
Social  life Refers to the ability of patients and their families/caregivers to have a normal

social life, including leisure activities.
Financial burden Financial burden created by the disease to patients or families.
Emotional burden Emotional burden created by the disease to patients or families.
Impact on the organization of care The wider impact on the health care system (e.g. administration in hospital

setting or provision of specific testing)
Ethical/equality issues The possible inequalities arising from the reimbursement of the treatment

including those associated with gender, age, race, disability and/or
socioeconomic status.

Stigma The nature of the disease and its impact on patients and their surroundings’
quality of life (e.g. anxiety from the disease leading to social stigma).

Productivity Any information provided about the indirect benefits from the treatment, (e.g.
being able to return to work, improving functional capacities) and also the
ability of carers to perform regular work activities.

Disabling nature Refers to the disabling nature of the disease as well as the capacity of the
treatment to reduce the disability/slow the progression of the disability

Stakeholder input The extent and effect of the involvement of external stakeholders (e.g. patient representatives, clinicians or experts)
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on  the final recommendation.

ource: The authors based on adaptation and enhancement of the conceptual fram

o current clinical practice; and (9) any social value judgements
SVJs) used to inform decision-making, whether these were elicited
e.g. such as the human dignity and solidarity principle in Sweden),
r non-elicited, (e.g. such as emotional strain on families, admin-
stration advantage, financial impact on patients and families). The
nclusion of SVJs in the decision-making process is particularly sig-
ificant in the current context. Clinical and economic evidence is
ften incomplete or of low quality and, therefore, additional fac-
ors, such as clinical, social or ethical parameters are considered
y HTA agencies as relevant elements when considering the cost

ffectiveness of new treatments. Such factors are increasingly been
ncluded in HTA decision-making across countries [4].

Nvivo 11 was used to code the above variables and transfer
he qualitative results into a quantitative Excel file and attribute
 by Nicod and Kanavos [15].

to each code item a number. Each code item was composed by text
segment referring to the relevant concept in the evaluation of a
medicine (e.g. A naïve indirect comparison was recorded under the
code “indirect comparison”) and was incorporated in a macro cate-
gory code (e.g. all the different types of clinical trials were included
under the macro code “clinical evidence”). We  looked for the inci-
dence of each concept (e.g. how many times in a report clinical
uncertainties around clinical benefit were raised and addressed)
across HTA reports and countries and produced the sum of occur-
rences for each concept. By doing this, we  were able to record the

frequency of incidence of a specific code or code group as well as
study associations across code items.

This approach enabled to translate the qualitative value of the
criteria identified into a quantitative system, weigh the relevance
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f specific criteria looking at both specific sub-groups (medicines
r countries) and the whole sample, and build the final datasets
sed for the quantitative analysis. Coding was conducted system-
tically and homogeneously across all medicine-indication pairs,
uch that codes were also comparable across study countries.
he information coded informed three separate analyses: first, a
ualitative analysis to understand the HTA process in each study
ountry; second, a quantitative descriptive analysis to identify
rends across countries; and, third, the triangulation of the qual-
tative and quantitative data complementing the previous two
nalyses and allowing to identify how individual HTA criteria could
nfluence the final recommendation, measure the extent of differ-
nces across cases (in terms of DMTs or countries) and how these
ontributed to explaining different recommendation outcomes.

. Results

.1. RRMS Medicines and HTA recommendations

A total of 11 DMT  medicines were identified, although two
f them, i.e. IFN� 1a IM (Avonex) and IFN� 1a SC (Rebif), were
xcluded from final analysis as they were appraised by three HTA
gencies only. From the sample of nine DMTs considered in this
tudy, natalizumab (Tysabri) was the only treatment indicated for
ES-RRMS (see Table 2).

In total, 56 HTA reports were identified relating to a total of 57
edicine-indication pairs across the study countries (n = 9 for each

f HAS and PBAC; n = 8 for each SMC, NICE and TLV; n = 7 for CADTH;
 = 3 for IQWiG; and n = 5 for G-BA); in the case of NICE, there was

 multiple technology assessment (MTA) of Glatiramer acetate and
FN� 1b SC, therefore a single report assessed 2 medicines. A com-
lete list of the reports with their respective web  link is shown in
ppendix 1 in Supplementary data.

In ten cases (3 each by TLV and PBAC, 2 by CADTH and 1 by
MC  and HAS) HTA bodies produced re-assessments based on a
e-submission by the manufacturer of new prices or new clinical
vidence, which overturned earlier recommendations from DNL to
WC  (8 times) or to L (twice). In four cases re-assessments were
onducted because the economic case was not made by the man-
facturer in earlier submissions (1 by PBAC; 1 by SMC; and 2 by
LV); in three cases re-assessments took place because clinical evi-
ence was insufficient in earlier submissions (2 by PBAC; and 1
y CADTH) rendering a reliable economic evaluation impossible.
inally, in two cases (1 by CADTH and 1 by TLV) the manufac-
urer withdrew the first submission without specifying the reasons
ehind the decision while in one case (HAS) the manufacturer sub-
itted new clinical data for the continuation of the treatment in

he national reimbursed list.
In 68% of cases (n = 39) the studied medicine-indication pairs

eceived a restricted recommendation (LWC), followed by 25%
eceiving a listing recommendation (L). Only 7% were rejected
DNL) across the entire sample. Of the 9 DMTs, three showed oppo-
ite HTA recommendations between the country settings (varying
rom DNL, to LWC  or L), five showed discordant recommenda-
ions, but positive and in the same direction (either LWC  or L), one
ad LWC  recommendations only (daclizumab) (Table 2). The three
pposite recommendations were related to assessments in differ-
nt time periods. IFN� 1b SC was rejected by NICE, PBAC and SMC
nd accepted by HAS and TLV. HAS, SMC  and PBAC assessed the
rug in 2007 whereas NICE and TLV in 2002. Teriflunomide was
ejected by CADTH, accepted by TLV, and accepted with restrictions

y all other agencies, but the time difference between assessments
as less than 12 months. Glatiramer acetate received a rejection

y NICE, was accepted by PBAC and SMC  and was accepted with
estrictions by TLV and HAS. Between NICE and the other agen-
y 123 (2019) 118–129 121

cies there was  a significant time difference (9.5 years with HAS
and 13.5 years with TLV). In 13 out of 30 mildly discordant recom-
mendations (either LWC  or L), one or more economic restrictions
were applied (e.g. PAS by NICE and SMC  or a risk sharing agree-
ment (RSA) by PBAC). Looking at the clinical restrictions applied,
21 were pertaining to a specific clinical subgroup with 19 being the
same across agencies and 16 were pertaining to specialist use. The
longest time difference across mildly discordant recommendations
was seen in the case of alemtuzumab with HAS last assessing the
drug in January 2016 and SMC  firstly assessing it in April 2014 (20
months).

3.2. Clinical evidence

A total number of n = 217 clinical studies (of which 102 involved
a comparator) across nine DMTs and seven countries were identi-
fied that supported HTA submissions. Of these, 40% were phase III
trials, the remainder being indirect comparisons (33%), observa-
tional studies (11%) and phase II trials or trial extensions (8%). HAS
considered the highest number of clinical studies (n = 48), followed
by NICE (n = 42), PBAC (n = 37), SMC  (n = 31) and TLV (n = 20). G-BA
and IQWIG considered only eleven and five clinical studies respec-
tively across the 5 and 3 medicine-indication pairs they examined.
Fig. 1 shows the distribution of the clinical study types across the
study countries.

Of all clinical studies (phase II or phase III), 58% (n = 60) were
placebo-controlled whereas 42% (n = 44) reported a direct com-
parator, such as Beta-interferon therapies or other DMTs therapies
as comparator.

When we  compared the type of evidence used by HTA agen-
cies for the same medicine-indication pair, we  found that across
all medicine-indication pairs agencies considered different clinical
evidence. This had an impact on the final HTA recommendation in
some cases (n = 6 cases out of a total of 56 HTA reports). In the case
of natalizumab the different restrictions applied by HTA agencies
resulted from different forms of clinical evidence. HAS considered
a phase III study (SENTINEL) comparing natalizumab in combina-
tion with beta interferon against beta interferon alone, but this
evidence was  excluded/not considered by NICE and CADTH and was
used as supportive evidence only by SMC  and PBAC. This was  due
to the possibility of progressive multifocal leukoencephalopathy
reported in the SENTINEL trial. By contrast, HAS included this trial
in its evaluation and requested to receive evidence about the con-
ditions of use in concomitant treatments of natalizumab and beta
interferon. CADTH simply acknowledged the harms associated with
natalizumab use (e.g. progressive multifocal leukoencephalopa-
thy) but recognized the unmet need for therapeutic options for
treatment-experienced patients, leading to restrictions for the drug
to be available as third line treatment or for intolerant patients.

3.3. Clinical endpoints

Clinical endpoints were grouped into three types, notably: pri-
mary (e.g. annual relapse rate); secondary (endpoints analyzed
post hoc for which the trial may  not have been powered or
lacked randomization, e.g. percentage change from baseline in
T2-hyperintense lesion volume); and health-related-quality-of-life
(HRQOL), (e.g. Multiple Sclerosis Impact Scale [MSIS-29]). Substan-
tial differences were seen in the cumulative number of clinical
endpoints (as well as in the type) considered by the study countries.
When looking at the overall data reports, HAS included the highest
number of endpoints (n = 166 endpoints across the 9 medicine-

indication pairs: 66% primary, 30% secondary, 4% HRQOL) followed
by NICE (n = 149; 55% primary, 32% secondary, 13% HRQOL), PBAC
(n = 80; 61% primary, 39% secondary), SMC  (n = 75; 45% primary,
45% secondary, 11% HRQOL), CADTH (n = 58; 50% primary, 28% sec-
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Table 2
HTA recommendations for RRMS DMTs across seven OECD countries (January 2002–June 2017).

Molecules name
(branded
name)

HTA Recommendations and associated dates

Australia (PBAC) Canada (CADTH) England (NICE) France (HAS) Germany (IQWiG) Germany (G-BA) Scotland (SMC) Sweden (TLV)

Date Outcome Date Outcome Date Outcome Date Outcome Date Outcome Date Outcome Date Outcome Date Outcome

Alemtuzumab
(Lemtrada)

Jul-14 LWC  Nov-14 LWC  May-14 L Jan-16 ASMR V, 65%
reimbursement
SMR Important

NA NA Sep-16 Added benefit
not proven
(Level V)

Apr-14 L NA*** NA***

Daclizumab
(Zinbryta)

Nov-16 LWC  Jun-17 LWC  Apr-17 LWC  Jan-17 ASMR V 65%
reimbursement
SMR Important

NA NA NA NA Mar-17 LWC  Feb-17 LWC

Dimethyl
fumarate
(Tecfidera)

Jul-13  L Sep-13 LWC  Aug-14 LWC  May-14 ASMR V 65%
reimbursement
SMR Important

Jul-14 Added benefit
not proven
(Level V)

Oct-14 Added benefit
not proven
(Level V)

Jul-14 L Aug-14 LWC

Fingolimod****
(Gylenia)

Mar-11 LWC  Nov-11 LWC  Apr-12 LWC  Jul-11 ASMR IV, 65%
reimbursement
SMR Important

Nov-12 Hint of a minor
added benefit
(Level III)

Mar-13 Hint of a minor
added benefit
(Level III)

Aug-14 LWC  Aug-11 L

Glatiramer
acetate
(Copaxone)

Mar-15 L NA NA Jan-02 DNL** Apr-11 ASMR V, 65%
reimbursement
SMR Important

NA NA NA NA Nov-15 L* Jun-15 LWC

IFN�  1b SC
(Betaferon,
Extavia)

Mar-07 LWC  NA NA Jan-02 DNL** Jul-07 ASMR III, 65%
reimbursement
SMR Important

NA NA NA NA NA NA Jul-02 LWC

Natalizumab*****
(Tysabri)

Nov-07 LWC  Feb-09 LWC  Aug-07 LWC  Jan-07 ASMR III, SMR
Important

NA NA Oct-08 Added benefit
not proven
(Level V)

Aug-07 LWC  Dec-06 L

Peginterferon
beta-1a
(Plegridy)

Nov-14 LWC  Jun-15 LWC  NA NA Apr-15 ASMR IV, 65%
reimbursement
SMR Important

NA NA NA NA Dec-12 L May-15 L

Teriflunomide
(Aubagio)

Jul-13  LWC  Jun-14 DNL Jan-14 LWC  Mar-14 ASMR V, 65%
reimbursement
SMR
Substantial

Jul-13 Added benefit
not proven
(Level V)

Mar-14 Added benefit
not proven
(Level V)

Jan-14 LWC  Jun-16 L

Source: The authors from publicly available HTA reports.
CADTH: Canadian Agency for Drugs and Technologies in Health; HAS: Haute Autorité de Santé; IQWIG: Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen; G-BA: Gemeinsamer Bundesausschuss; NICE: National
Institute  for Health and Care Excellence (NICE); PBAC: Pharmaceutical Benefits Advisory Committee; SMC: Scottish Medicines Consortium; TLV: Dental and Pharmaceutical Benefits Board; L: List; LWC: List with constraints DNL:
do  not list; RRMS: Relapsing-Remitting Multiple Sclerosis; RES-RRMS: Rapidly evolving severe; * abbreviated decision.**The drug were reimbursed through risk-sharing scheme developed by the Department of Health and they
underwent  a Multiple technological assessment (MTA); ***TLV published only a Health-economic assessment; **** Fingolimod is indicated for the treatment of highly active RRMS; ***** Natalizumab is indicated for the treatment
of  Rapidly evolving RRMS; NA: not assessed. Countries are shown in alphabetical order.
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Fig. 1. The types of clinical studies related to RRMS and their contribution to the HTA process across seven OECD countries.
CADTH: Canadian Agency for Drugs and Technologies in Health; HAS: Haute Autorité de Santé; IQWIG: Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen;
G-BA:  Gemeinsamer Bundesausschuss; NICE: National Institute for Health and Care Excellence (NICE); PBAC: Pharmaceutical Benefits Advisory Committee; SMC: Scottish
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ndary, 22% HRQOL), G-BA (n = 64; 45% primary, 34% secondary,
0% HRQOL), TLV (n = 40; 64% primary, 33% secondary, 3% HRQOL)
nd IQWIG (n = 19; 58% primary, 11% secondary, 32% HRQOL). The
iscrepancy in the number of endpoints considered is due to two
ain factors: first, the difference in the number of clinical studies

onsidered; and, second, the number of subgroups considered by
TA agencies. HAS and NICE assessments reported a greater num-
er of subgroup analyses (17 and 15, respectively), compared with
-BA and SMC  reporting respectively only 10 and 6 sub-group anal-
ses, PBAC and CADTH only 5 each, IQWIG only 1 and TLV none; HAS
nd NICE studied a higher number of secondary endpoints: (33 and
7 respectively), compared with PBAC (22); SMC  (18); CADTH (12)
nd TLV (3). In the case of IQWiG the number of endpoints and
ub-group analyses should be considered with caution due to the
ow number of assessments included in the analysis (only 3 drug-
ndication pairs) and the fact that IQWIG in their summary do not
eport all the sub-group analyses required by German regulation
nd this is more extensively done by the G-BA, which is confirmed
y our analysis.

When examining the individual medicine-indication pairs, the
reatest differences in endpoints considered across HTA agencies
as reported for alemtuzumab, with PBAC considering evidence

rom 32 primary endpoints, NICE (22), followed by G-BA, HAS, SMC,
LV and CADTH, reporting only twelve, nine, seven, four and two,
espectively. This difference was related to the different number of
ndirect comparisons considered (5 by PBAC; 3 by NICE and G-BA ;

 by SMC; and 1 by each of HAS and CADTH) leading to an estima-
ion of the co-primary endpoints (onset of sustained accumulation
f disability and relapse rate) with multiple analysis and sub-group
nalysis. Importantly, however, the variation in the number of end-
oints considered did not lead to differences in recommendations
cross HTA agencies, but was associated with the time difference in
ssessing alemtuzumab across HTA agencies as well as the direction
n the recommendation, including restrictions made.

.4. Uncertainties relating to clinical evidence
Table 1 shows the different types of uncertainties raised by
TA agencies; the total number of uncertainties identified was  342
cross the sample, of which trial design (40% of all cases) was  the
ost frequent, followed by the magnitude of the clinical benefit
number of DMT for RRMS assessed by HTA bodies in each of the study countries.

(30%) and the paucity or lack of data (13%). The lack of long-term
data on a technology’s clinical benefits was a key issue commonly
reported by HTA agencies in each assessment. The frequency of
uncertainties varied between HTA agencies as follows: 64 cases for
PBAC (19%); 62 for each of SMC  (18%) and NICE (18%); 42 for HAS
(12%); 35 for CADTH and G-BA (10%) ; 22 for TLV (6%) and 20 for
IQWIG (6%) (Fig. 2).

Sixty-three percent of the uncertainties raised by NICE (39
cases), 36% by SMC  (22) and PBAC (23), 37% by CADTH (12), and
25% by TLV (6) were addressed through various means, such as
the generation of further evidence (24 cases); input from clinical,
patient or other expertise (23 cases); or they were deemed accept-
able (55 cases) in the sense that they did not influence the final
recommendation.

Significant variations existed at medicine-indication pair level
including how uncertainties were addressed to support the HTA
process across countries. In the assessment of alemtuzumab, NICE
and SMC  included the same phase II trial (randomized and rater-
blinded study [CAMMS2233]) to obtain data on effectiveness, safety
and HRQoL, used the same source of clinical evidence to perform
a meta-analysis and compare alemtuzumab with other DMTs for
active RRMS. The inclusion of this meta-analysis led NICE and SMC
to highlight several clinical uncertainties around the trial design
and clinical benefits. Each emerging issue was addressed by the
appropriate NICE committee via consultation with clinical experts
and the outcome was a positive recommendation; SMC, however,
did not address any of the uncertainties in their reporting. Never-
theless, the different strategies in addressing clinical uncertainties
did not seem to have an impact on the final recommendations.

3.5. Economic evidence

A total of 40 reports contained economic models in five coun-
tries (submissions to NICE, SMC, TLV, CADTH and PBAC); cost-utility
analysis was used most often (70%, n = 28), cost-minimization (23%;
n = 9), cost of treatment analysis (3% n = 2) and cost benefit (3%,
n = 1). NICE considered cost-utility analyses only, whereas PBAC,

TLV and SMC  also reported cost-minimization analysis in four
(out of 8), three (out of 8) and two  (out of 8) cases respectively.
CADTH, TLV and PBAC reported one cost analysis each, however for
different medicines (respectively, peginterferon, daclizumab and
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Fig. 2. Type of clinical uncertainties raised and their frequency in HTA reports across seven OECD countries.
CADTH: Canadian Agency for Drugs and Technologies in Health; HAS: Haute Autorité de Santé; IQWIG: Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen;
G-BA:  Gemeinsamer Bundesausschuss; NICE: National Institute for Health and Care Excellence (NICE); PBAC: Pharmaceutical Benefits Advisory Committee; SMC: Scottish
M s the
C

S

t
c
a

a
a
m
m
(
w
b
u
t

H
m
d
e
d
a
a

edicines Consortium; TLV: Dental and Pharmaceutical Benefits Board; N indicate
ountries are shown in alphabetical order.

ource: Authors’ compilations from clinical evidence presented in HTA reports.

eriflunomide). In the G-BA reports the costs for each therapy and
omparator therapy were presented without any further explicit
nalysis.

In each economic analysis more than one medicines were used
s a comparator and a total of 74 comparators were considered
cross the medicine-indication pairs and countries studied. The
ost frequent type of comparator used was another DMT  treat-
ent (55% of cases) and interferons (42% of cases); only in two cases

IFN� 1b SC assessed by PBAC and natalizumab assessed by CADTH)
as ‘no therapy’ used as comparator. Three agencies also reported

udget impact analyses that covered all medicine-indication pairs
nder consideration (PBAC and SMC) or one singular pair (TLV for
eriflunomide).

There were differences in the economic models submitted to
TA agencies in four medicine-indication pairs out of nine, which
ay  have had an impact on the HTA recommendation or its

irection. It is not uncommon for different models to lead to differ-

nt uncertainties; However, even with similar models submitted,
ifferent uncertainties where raised, suggesting that differences
re not only due to evidence preferences but also to different
pproaches in assessing the same evidence. For instance, the eco-
 number of DMT for RRMS assessed by HTA bodies in each of the study countries.

nomic models considered across agencies for fingolimod varied
significantly: from cost-minimization analysis compared to natal-
izumab (TLV and SMC) to cost-utility analysis in comparison with
natalizumab (NICE and PBAC), rendering fingolimod cost-effective,
to cost-effectiveness analysis comparing fingolimod with interfer-
ons (CADTH).

Although TLV and SMC  had a similar cost-minimization model
in their respective HTA reports, the former reported fingolimod to
be cost effective with no restriction, whereas the latter accepted
cost-effectiveness only after the submission of a PAS (simple dis-
count) [21]. A different model was presented to PBAC, where, based
on economic evidence, it was argued that fingolimod was  not
cost-effective (the ICER was beyond the suggested thresholds) and
deferred their recommendation pending further negotiation with
the sponsor, which resulted in a price reduction rendering the ICER
acceptable and recommending fingolimod out-of-session based on
prior authorisation from PBS. CADTH assessed an economic model

with a cost-neutral impact (or a slightly lower price) and deemed
this result to be acceptable.

In the case of teriflunomide, manufacturers submitted a cost-
minimization analyses to SMC  and TLV whereas NICE and CADTH
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Fig. 3. Type of economic uncertainties raised and their frequency in the HTA reports across seven OECD countries.
CADTH: Canadian Agency for Drugs and Technologies in Health; HAS: Haute Autorité de Santé; IQWIG: Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen;
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ource: Authors’ compilations of economic evidence presented in HTA reports.

onsidered similar cost-utility models. TLV and SMC  considered dif-
erent comparators in their analyses (the former used interferon
-b whereas the latter considered both beta-interferon and glati-
amer). Different economic models provided contrasting outcomes
o include either listed with restriction for TLV, SMC  and NICE or
ejected for CADTH.

.6. Assessment of the economic evidence

The assessment of the economic evidence resulted in several
ncertainties (180 cases) raised across the different HTA agencies
s follows: 44% (79 cases) by NICE, 24% (42) by PBAC, 16% (29) by
MC, 13% (24) by CADTH and 3% (6) by TLV.

The most frequently raised uncertainties across countries
elated to data input into each model including utility values,
osts and treatment effects used in the model (30%, 54 cases),
ollowed by issues around treatments’ clinical assumptions (27%,
49 cases), including assumptions on the long-term effects of

edicines, retreatment rates, the discontinuation of treatment, and
he return to a rate of progression equivalent to the natural his-
ory of the disease Fig. 3. Some variation occurred across agencies:
ICE raised a significant number of concerns around the type of
odel and the associated modeling used (e.g. unsuitability of cost-
inimization approach, 19 times); SMC  raised concerns about the

linical evidence on which the model was developed (e.g. the indi-
ect comparison used for the clinical data in the economic model,
2 times); and PBAC and CADTH had reservations about the clini-
al assumptions made in the economic modelling (e.g. the length
f the natural course of the disease, 11 times each).

In some cases, the different assessments of the economic evi-
ence had an impact on the final recommendation, although the
ationale very often differed. When appraising dimethyl fumarate,

MC  and NICE suggested that the medicine would be cost-
ffective only with a PAS (simple discount) [21]. Although TLV
onsidered a similar cost-utility model and presented equiva-
ent cost-effectiveness outcomes compared with SMC  and NICE,
nefits Advisory Committee; SMC: Scottish Medicines Consortium; TLV: Dental and
A bodies in each of the study countries. Countries are shown in alphabetical order.

the motivation behind their final recommendation differed. TLV
stated that, despite the uncertainties around disease progression,
the reduction in the frequency of relapses and disease progres-
sion was  greater than the comparator (interferon b-1-Extavia),
thus resulting in lower costs across Expanded Disability Status
Scale (EDSS) stages and for relapses. The reduction in costs for
the long-term consequences of the disease compensated for the
higher cost of the medicine and the additional treatment required.
However, TLV reported significant concerns around the benefit
of the medicine on disease progression such that a positive rec-
ommendation would be conditional on submission of additional
documentation to ensure cost-effectiveness of dimethyl fumarate
over the long-term, resulting in a LWC  recommendation through
coverage with evidence development (CED). Similarly, in the case
of fingolimod, the requirement of a PAS (simple discount) [21] by
NICE and SMC  has allowed for a positive recommendation (LWC)
on the medicine. In 2011, the manufacturer of fingolimod submit-
ted the first request for evaluation by NICE that rejected fingolimod
approving it only once the manufacturer presented a revised anal-
ysis with a PAS (simple discount) [21].

3.7. Stakeholder input

Input from external stakeholders played an important role in
shaping final recommendations in the majority of the HTA agen-
cies (5 out 7 agencies). Except for of the HTA reports produced by
HAS, G-BA and IQWiG where stakeholders such as patients and clin-
icians are members of the committee and their input is integrated
in the process, input from external stakeholders was considered by
all other HTA agencies and was stated on all their HTA reports (a
total of 41 reports). Looking at the frequencies of stakeholder input,
it included input from clinical experts (69% of all cases), patient

experts (27%) and other stakeholders, such as caregivers and health
economists (4%). Clinician opinion was taken into account by NICE
(for all 8 drug-indication pairs), SMC  (8), CADTH (7) and PBAC (3).
In all of the 9 medicines appraised by SMC, CADTH and PBAC, a



1 h Polic

s
w
t

3

a
t
T
b
a
a

a
p
o
w
m
n
i
r
S
r
t
i
c
m
fi
t
f
h
m
a

4

m
i
o
s
l
t
t
t
d
a

r
r
d
fi
t
c
i
s
t
G
p
d
i
f
u
u

26 E. Visintin et al. / Healt

ubmission from a patient interest group was included, however it
as not clear how these submissions influenced the assessment or

he final outcome.

.8. The importance of social value judgments (SVJ)

Upon examination of the overall HTA reporting in our database,
 total of 341 SVJs were identified (59% relating to disease and 41%
o treatment characteristics) and grouped in 12 categories shown in
able 2. NICE considered the highest number of SVJs (95) followed
y HAS (70), SMC  (69) and CADTH (61). TLV and PBAC considered 26
nd 20 SVJs respectively, whereas G-BA and IQWIG did not consider
ny SVJs explicitly.

The most common disease-related characteristics raised by
ll agencies included: the nature of the disease affecting the
atient and their surroundings (19%, 66 times) and the impact
n patients’ everyday activities (19%, 66) such as the ability to
ork and the autonomy in carrying out normal activities. Com-
only raised treatment-related SVJs were highlighted for unmet

eed for treatments (14%, 48) and the advantages in the admin-
stration mode and the frequency of taking the medicines under
eview (11%; 37). In the latter case the explicit consideration of
VJs had an impact on the final recommendation (in 8 out of 56
eports). For instance, the innovation offered by oral administra-
ion in comparison to the standard care in MS,  usually administered
ntravenously, was considered as easing factor of the low clini-
al benefit identified in the trials, leading to a recommendation of
inor improvement in actual benefit (ASMR level IV in France) for

ngolimod. NICE, SMC  and CADTH considered the oral administra-
ion of the medicine as an positive factor in their recommendations
or dymethyl fumarate, fingolimod, and teriflunomide. Only NICE,
owever, explicitly devoted a section of the deliberations for each
edicine in considering the presence of SVJs and developed guid-

nce to identify and include them in appraisals [22].

. Discussion

By using a conceptual framework enabling the study of sub-
itted evidence and its interpretation by competent authorities

n 7 OECD countries, we have analysed HTA outputs and final rec-
mmendations) on RRMS DMTs and provided an analysis of the
imilarities and differences in HTA decision-making that may  have
ed to differences in coverage recommendations across seven coun-
ries. In evaluating MS treatments, where the burden of disability,
he chronic nature and the onset at young age are key features, a
ransparent and comprehensive HTA process appears to be key in
elivering more efficient use of healthcare resources, together with

 more equitable access to new and effective technologies.
Key findings across a sample of nine DMTs showed differences in

ecommendations across HTA agencies, with completely opposite
ecommendations in three medicine-indication pairs and discor-
ant (but in the same direction and positive) recommendations in
ve medicine-indication pairs. The evidence collected suggests that
he overall heterogeneity in decision-making across HTAs may  be
orrelated with concomitant reasons stemming from differences
n the type of clinical and economic evidence considered, with the
pecific role played by HTA processes in the study countries and
heir respective preferences for evidence. For example, IQWIG and
-BA openly prefer the inclusion of head-to-head studies to sup-
ort the clinical benefit of new medicines, whereas clinical benefit
ata stemming from placebo-controlled trials or indirect compar-
sons are accepted only if they fulfill rigorous scientific standards;
or example, non-adjusted indirect comparisons are considered
nsuitable [23]. This is confirmed by our results, where 54% of all
ncertainties raised by G-BA were related to the design of the clin-
y 123 (2019) 118–129

ical evidence and the associated indirect comparisons presented
by the manufacturer. By contrast, placebo-controlled trials can be
accepted by other HTA agencies but may  carry less gravitas in
appraisals; based on the above, the outcome of those assessments
is often coverage recommendations running in the opposite direc-
tion, as in the case of dimethyl fumarate. This confirms evidence
from other studies in different disease areas [14].

The study results have shown heterogeneity in the inclusion or
acceptance of clinical evidence across HTA agencies, specifically in
the inclusion of indirect comparisons and observational studies,
leading in some cases to differences in the assessment of clinical
benefit. Although indirect analysis did help mitigate the lack of evi-
dence, the robustness of such an approach may  be questionable if
not accurately designed [24]. HTA bodies frequently acknowledge
the inherent uncertainty of indirect comparisons and raise method-
ological concerns around their modelling. In many cases in the
sample, basic principles such as the similarity of treatment effects
or the homogeneity of populations across trials included are still
violated in the models designed by manufaturers. In daclizumab,
the manufacturer presented various Mixed Treatment Compar-
isons (MTC) comparing daclizumab versus a range of DMTs, and
all HTA agencies raised concerns around the modelling of indi-
rect comparisons due to the significant heterogeneity in the trials
used. The statistical methods adopted in indirect comparisons can
be a further source of contestability in submitted economic mod-
els leading to significant uncertainties regarding the data input
for the cost-effectiveness model. Therefore, it appears necessary
to develop clear guidelines for undertaking and reporting indirect
comparisons in order to ensure their quality and respecting the
three basic principles of indirect comparisons (similarity, homo-
geneity, and consistency). Evidence confirms that diverging HTA
recommendations can be a result of variability in the evidence
included in the appraisal, heterogeneity in the interpretation of
included evidence and in the options that different HTA agencies
adopt in dealing with uncertainties [25].

Significant differences were also identified in the detail and
the level of analysis when reporting the same clinical evidence.
The inclusion of patient subgroup analyses stratified by age or by
number of previous therapies (limited to NICE and HAS) could be
explained as an attempt to enable access to expensive innovative
medicines to those subgroups in greater need for whom the ben-
efits would be greater and the ICER would be acceptable. Often,
however, subgroup assessments may  be challenging and the result-
ing treatment effect may  be over-estimated due to smaller sample
sizes [13]. In these circumstances, additional or real world evidence
would constitute a suitable remedy, but this latter option was used
rather sparingly in the MS  context (three observational studies sub-
mitted to CADTH, two to NICE and one each to TLV and SMC) with
the exception of France, which considered 17 observational studies
across the entire sample.

The high level of heterogeneity between subgroup analyses and
the number of trials assessed across countries translated into dis-
parities in the number of endpoints studied. Our results showed
a low number of HRQOL factors reported with only 10% of HRQOL
considered in the entire sample (n = 68 endpoints), highlighting the
need for greater attention on health gain and quality of life data
across HTA agencies, particularly for chronic diseases such as MS
with a profound impact on patients’ and their families’ [26–29].

Economic evidence plays a central role in granting access to
medicines 5 of the 7 study countries. Equally, the possibility of
offering or negotiating a risk sharing agreement as part of the over-
all HTA process seems to increase the probability of a positive

coverage recommendation, albeit with restrictions. The inclusion
of a financial PAS lowering the ICER in England and Scotland could
reverse a recommendation of NICE and SMC  from DNL  to LWC  [18]).
A certain degree of heterogeneity was found in economic models
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onfirming that, in certain instances, different types of economic
odel, had a different impact on the HTA outcome, leading to dif-

erent recommendations as was shown in the case of fingolimod.
oving forward, it might be desirable for HTA agencies to arrive at a

onsensus on the criteria to be applied in economic models, includ-
ng: standard level of acceptability for economic studies, common
conomic comparators, and the inclusion of mitigating factors or
riteria to apply consistently in the evaluation of medicines for dis-
ases with a high societal impact such as MS.  Specifically, due to the
hronic nature of MS,  it is important that economic models, accu-
ately capture the long-term costs and effects associated with the
isease, including indirect costs. Despite clinical trials producing
he best available evidence, and due to stringent selection criteria,
here is a danger that results derived from trial populations may
ot be reflective of the real world MS  population. Consequently,
hose who produce economic models should acknowledge these
iscrepancies in their projections of average economic costs. The
UnetHTA Core Model

®
, despite criticisms for its lack of transfer-

bility [30], has proposed a set of attributes and methods which
ould be used in HTA decision frameworks and it may  be beneficial
o align these attributes and methods across existing HTA frame-
orks. For cost-effectiveness-driven HTA frameworks, these meth-

ds could help modulate ICER thresholds, leaving room to national
gencies to automatically arrive at prices for the assessed inter-
entions. In comparative clinical benefit assessment-driven HTA
rameworks, standard methods would allow to have a consistent
nd accepted understanding of additional clinical benefit, allowing
he product to be reimbursed subject to negotiation on price.

The high costs and, often, marginal clinical benefits of DMTs in
he short-term may  lead to a non-comprehensive evaluation of the
eal magnitude of their benefits, specifically in the long-term [23].
his also raises the question about the possibility of granting special
tatus to medicines for chronic diseases due to the possible impact
hat these could have on quality and length of life of patients as well
s more broadly. Various value frameworks have been developed
ecently, with emphasis in oncology [31], to address this particular
isease area, however other diseases with a large overall budget

mpact are still in need of more refined HTA tools that capture short
s well as long-term effects.

A wide array of considerations and assessments were found
elating to the clinical and economic evidence considered in HTAs
hat are not included in a homogenous way across countries. A
ifferent degree of detail in raising and addressing both, clinical
nd economic evidence concerns was seen with NICE, SMC  and
BAC raising a higher number of concerns around the evidence
han other agencies. Homogeneity was found in the main type of
ncertainties raised, trial design for clinical uncertainties and data

nput for economic uncertainties, highlighting that agencies look at
he same type of key evidence shortfalls. However, significant dif-
erences were found elsewhere with concerns being highlighted in
ome cases, but were completely overlooked in others, for example
oncerns relating to the model and modelling of economic uncer-
ainties. Our results suggest that it might be beneficial to develop
ome consensus and, probably, guidance for the evaluation and
cceptability of clinical and economic evidence necessary to assess
he clinical and cost effectiveness consistently across settings, con-
rming findings elsewhere [15,25].

Our results show common concerns around the absence of long-
erm effectiveness data for DMTs and the relative absence of real
orld evidence (RWE) generation, with the exception of dimethyl

umarate and glatiramer acetate, and exclusive to Sweden, where
he decision was restricted in the first assessment pending the

eneration of effectiveness evidence through CED. Improving the
bservational data collection in composite registries can inform
ngoing HTA processes and potentially facilitate earlier use of DMTs
nd needs to be strengthened; the latter has been found to reduce
y 123 (2019) 118–129 127

accumulation of irreversible long-term damage and decrease the
high socioeconomic burden of the disease [32].

Evidence from the literature confirmed that stakeholders should
be actively engaged by those conducting HTAs to understand and
account for their perspectives at various stages of the HTA pro-
cess and to gather evidence on key value dimensions of medicines
that otherwise might be overlooked [33,34]. Yet, our study showed
that evidence from clinicians, patients and caregivers is routinely
and explicitly considered in some settings (NICE, CADTH and SMC),
whereas such input is considered in a much less systematic and
more ad hoc way  (PBAC and TLV) or is not considered at all (HAS
and IQWIG). Assuming that stakeholder input is important in mak-
ing recommendations that are all-inclusive, it would be desirable
to identify better ways to include standardized stakeholder input
in HTA decision-making.

SVJs are used in varying degrees across countries to inform
decision-making. This is compatible with evidence at system level
[35], however, heterogeneity was found in their consideration,
which, in some cases, clearly impacted the final recommenda-
tion. In order to capture the different dimensions of value of
medicines that have a significant impact on patients and society
it is, therefore, important and equitable to include different ele-
ments of value that go beyond clinical and cost-effectiveness. In
the context of MS,  several studies have indicated that early treat-
ment with DMTs can delay the development of new symptoms
[23–28] whereas treatment delays could lead to the development
of severe and irreversible neurological disability [29,30] leading
to higher disease-management costs. Oncology and rare disease-
specific HTAs seem to be capturing the impact of disease-specific
dimensions (rarity, unmet clinical need, end-of-life criteria, among
others) in better determining willingness to pay [36,37]. The inclu-
sion of these elements allows the prioritization of some treatments
over others, despite their high cost. Although some SVJs seem to
have been included in the assessment of RRMS DMTs, the impact
on families and caregivers is not routinely considered despite its
significance.

Our analysis is not without limitations. First, with the exception
of the German G-BA and the Swedish TLV, which are regulatory
bodies, all other HTA agencies have an advisory role, which practi-
cally means that their recommendations do not constitute coverage
decisions. However, in England, Scotland, Australia and France,
these recommendations are legally binding and, consequently, are
implemented by the respective competent authorities on coverage.
In Canada, CADTH’s recommendations are taken into account by
the provincial drug benefit plans, who are the final decision mak-
ers. The letter may  or may not endorse these recommendations
when it comes to making a coverage decision, although, evidence
suggests that CADTH’s HTA recommendations are usually trans-
lated into coverage decisions at provincial level [38]. Second, there
may  be variable levels of detail in HTA reports across countries and
all the information and discussions that were associated with the
final recommendation may  not be included. However, the analy-
sis, the main reasons and the rationale for final recommendations
were clearly identified in all reports offering a good understanding
of the different decision-making processes. Finally, whereas infor-
mation about the context within which recommendations were
arrived at may  not have been captured, the operating assumption
in our research has been that HTA processes have been transpar-
ent and that publicly available reports adequately capture process,
rationale and decision criteria.

5. Conclusion
In this study, we identified significant heterogeneity in evi-
dence preferences across countries, including the acceptance of
clinical and economic evidence across settings and, specifically,
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he evidence from indirect comparisons, the use of real world evi-
ence and the type of economic model considered. Health care
ystems operate in an ever challenging and constrained resource
nvironment and observe demand for and cost of new technolo-
ies increase steadily. As the pursuit of efficiency and budget impact
ave become key in the assessment of technologies, improvements

n HTA processes are necessary that would enable more equitable
ccess to technologies across countries, together with a more effi-
ient use of healthcare resources. To do so, appropriate guidelines
nd systematic approaches as well as some consensus need to be
eveloped; this is particularly relevant for evidence acceptability,
he inclusion of input from different stakeholders, the incorpora-
ion of social value judgements in a more systematic, rather than
d hoc way, and the wider incorporation of RWE  in what appears
o be a continuous re-assemment of technologies, particularly in
isease areas with a high social impact such as MS.  Our study has
ighlighted significant variations in all the above areas that may  be
esirable to address in the near future.
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