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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
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and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
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applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.
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updated or withdrawn.
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Appendices

Appendix A — Review protocols

Review protocol for non-pharmacological management of memory and cognitive problems

ID

Field

Content

0. PROSPERO registration number CRD42021244943

1. Review title For adults with MS, including people receiving palliative care, what is the clinical
and cost effectiveness of interventions for memory and cognitive problems?

2. Review question For adults with MS, including people receiving palliative care, what is the clinical
and cost effectiveness of non-pharmacological interventions for memory and
cognitive problems?

3. Objective To determine the most clinically effective nhonpharmacological intervention for
managing memory and cognitive problems in people with multiple sclerosis.

4. Searches

The following databases will be searched from inception:

e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews (CDSR)

e Embase

e MEDLINE
e PsycINFO
¢ Epistemonikos

Searches will be restricted by:
¢ Date limitations: none

e English language studies
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e Human studies
¢ Validated study filters for systematic reviews and RCTs

The searches may be re-run 6 weeks before the final committee meeting, and
further studies retrieved for inclusion if relevant.

The full search strategies will be published in the final review.

Medline search strategy to be quality assured using the PRESS evidence-based
checklist (see methods chapter for full details).

5. Condition or domain being studied Multiple sclerosis

6. Population Inclusion:
Adults (218 years) with MS, including people receiving palliative care.
Exclusion:
Children and young people (<18 years).

7. Interventions Multi-domain cognitive/neuropsychological rehabilitation

e Brain Training Apps such as luminosity

¢ Neuropsychological intervention for example neuropsychological
Compensatory Training (NCT)Computer aided ‘Cognifit Personal Coach
for cognition

e MS-Rehab computerised tool
e Psychoeducation

e Insight and awareness (typically termed as 'metacognitve training or
metacognitive strategies')

Speed of information processing
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e Time Pressure Management Training (TPM)
Attention and Working Memory

e CogMed Working Memory Training

e Attention Process Training (APT)

e Computer aided RehaCom module ‘Divided Attention’ for attention
Memory

e External compensatory strategies

e Errorless Learning Techniques

o Personal assistant apps

e Computer aided RehaCom module ‘memory and Attention’

e Computer aided (VILAT-G 1.0) training for memory

e Story memory technique (SMT)

e Computer aided memory retraining programme (SCRP)
Executive Function

e Goal Management Training (GMT)

e Problem Solving Training

e Computer aided RehaCom module ‘Plan a Day’ for organization and

planning
¢ Interventions for apathy
Cognition

e Social Cognition Training
e Cognitive rehabilitation programmes
e Psychotherapy/councelling relating to cognitive impairment

Interventions aimed at improving language

e Retraining type approaches

e Compensatory type approaches (for example, use of communication aids)
Interventions aimed improving perception
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e Psychoeducation
e Retraining type approaches (repeated practice on identifying specific
objects/patterns)
Compensatory type approaches (for example, labelling objects)

Combinations may be included as most rehabilitation programmes with a clinician
(rather than computerised focus) will be multi-factorial as they will take into
account the whole presentation rather than just focus on one part.

Report who gave the intervention and whether individual or group

8. Comparator e Interventions will be compared to each other, placebo/sham, or usual care.
o Waiting list control
e Supportive therapy (dedicated time with a supportive clinician)

9. Types of study to be included Systematic reviews of RCTs and RCTs will be considered for inclusion.
Published NMAs and IPDs will be considered for inclusion.

10. Other exclusion criteria

Non-English language studies.

Cross over trials will be excluded as many interventions are around learning
where it would not be possible to do a cross-over trial as the information cannot
be ‘unlearned’

We consider RCT data to be the best evidence for reviews of interventions. In
addition, the surveillance review and GC have highlighted the existence of
relevant RCTs in this area. Therefore, if no RCT data is available observational
data will not be considered due to the risk of confounding variables influencing the
study results, reducing our confidence in the overall results of the review.
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Conference abstracts will be excluded because they are unlikely to contain
enough information to assess whether the population matches the review
question. or enough detail on outcome definitions, or on the methodology to
assess the risk of bias of the study.

11.

Context

This review will inform the update of the following recommendations in CG 186:

1.5.31 Be aware that the symptoms of MS can include cognitive problems,
including memory problems that the person may not immediately recognise or
associate with their MS.

1.5.32 Be aware that anxiety, depression (see the NICE guideline on depression
in adults with a chronic physical health problem), difficulty in sleeping and fatigue
can impact on cognitive problems. If a person with MS experiences these
symptoms and has problems with memory and cognition, offer them an
assessment and treatment.

1.5.33 Consider referring people with MS and persisting memory or cognitive
problems to both an occupational therapist and a neuropsychologist to assess
and manage these symptoms.

12.

Primary outcomes (critical outcomes)

All outcomes are considered equally important for decision making and therefore
have all been rated as critical.

e Objective Measures

o Cognitive functions, such as memory, attention, executive functions,
processing speed, for example, symbol digit modality test (SMDT)

e Subjective Measures

o Health-related Quality of Life, for example EQ-5D, SF-36, Leeds MS
quality of life scale, MS Impact Scale.

o Patient-reported outcomes, for example symptoms, activities.(for
example Canadian Occupational Performance measure, Cognitive
failure questionnaire, perceived deficits questionnaire

o Self-efficacy/self-management (MS self-efficacy scale
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Functional Measures

o Medication management/ adherence to medication
o Mood

o Fatigue (MS fatigue scale includes cognition (perhaps include this- if
score reported separately?)

o Activities of daily living (ADL).

Vocational Measures

o Employment
o Training
o Social engagement

o Relationship satisfaction/ Impact on carers.

Engagement Measures
o Completion/adherence rates
o Acceptability

o Satisfaction

Validated measures will be prioritised. If no evidence is available, non-validated
may be considered.

Follow up:

e  3-6 months (minimum of 3 months but can include 1-3 months and
downgrade)

e >6 months — 1 year (data from >1 year follow up may be included but will be
downgraded)
10
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14. Data extraction (selection and coding) All references identified by the searches and from other sources will be uploaded

into EPPI reviewer and de-duplicated. 10% of the abstracts will be reviewed by
two reviewers, with any disagreements resolved by discussion or, if necessary, a
third independent reviewer. The full text of potentially eligible studies will be
retrieved and will be assessed in line with the criteria outlined above.

A standardised form will be used to extract data from studies (see Developing
NICE guidelines: the manual section 6.4).

10% of all evidence reviews are quality assured by a senior research fellow. This
includes checking:

e papers were included /excluded appropriately

a sample of the data extractions

correct methods are used to synthesise data

a sample of the risk of bias assessments

Disagreements between the review authors over the risk of bias in particular
studies will be resolved by discussion, with involvement of a third review author
where necessary.

Study investigators may be contacted for missing data where time and resources
allow.

15. Risk of bias (quality) assessment Risk of bias will be assessed using the appropriate checklist as described in

Developing NICE guidelines: the manual.
The following checklist will be used according to study design being assessed:
o Systematic reviews: Risk of Bias in Systematic Reviews (ROBIS)

¢ Randomised Controlled Trial: Cochrane RoB (2.0)

16. Strategy for data synthesis Pairwise meta-analyses will be performed using Cochrane Review Manager

(RevManb5). Fixed-effects (Mantel-Haenszel) techniques will be used to calculate
risk ratios for the binary outcomes where possible. Continuous outcomes will be
analysed using an inverse variance method for pooling weighted mean
differences.
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To maximise the amount of data for meta-analysis, where multiple scales have
been used for an outcome such as mobility, fatigue or spasticity, the most
commonly reported ones across studies will be extracted and meta-analysed with
priority given to those included in CG 186. Where available, outcome data from
new studies will be meta-analysed with corresponding data included in CG 186.

Heterogeneity between the studies in effect measures will be assessed using the
I? statistic and visually inspected. An I? value greater than 50% will be considered
indicative of substantial heterogeneity. Sensitivity analyses will be conducted
based on pre-specified subgroups using stratified meta-analysis to explore the
heterogeneity in effect estimates. If this does not explain the heterogeneity, the
results will be presented pooled using random-effects.

GRADEpro will be used to assess the quality of evidence for each outcome,
taking into account individual study quality and the meta-analysis results. The 4
main quality elements (risk of bias, indirectness, inconsistency and imprecision)
will be appraised for each outcome. Publication bias is tested for when there are
more than 5 studies for an outcome.

The risk of bias across all available evidence was evaluated for each outcome
using an adaptation of the ‘Grading of Recommendations Assessment,
Development and Evaluation (GRADE) toolbox’ developed by the international
GRADE working group http://www.gradeworkinggroup.org/

Where meta-analysis is not possible, data will be presented, and quality assessed
individually per outcome.

If sufficient data is available, meta-regression or NMA-meta-regression will be
conducted.

WinBUGS will be used for network meta-analysis, if possible, given the data
identified.

17. Analysis of sub-groups Subgroups that will be investigated if heterogeneity is present:

e According to type (relapsing remitting MS, secondary progressive MS, and
primary progressive MS)
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e According to disability (EDSS <6 and EDSS =6)
e Severity of cognitive impairment (mild/moderate/severe)
o Disease modifying treatment status (currently using and not currently using)
e Mood disorders (presence or absence)
e Computerised vs clinician led
e Group vs individual

18. Type and method of review Intervention
O Diagnostic
O Prognostic
O Qualitative
O Epidemiologic
O Service Delivery
O Other (please specify)

19. Language English

20. Country England

21. Anticipated or actual start date October 2020

22. Anticipated completion date July 2022

23. Stage of review at time of this submission Review stage Started Completed
Preliminary searches [ [
Piloting of the study selection [ [
process
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Formal screening of search results | [ [
against eligibility criteria
Data extraction [ [
Risk of bias (quality) assessment [ [
Data analysis [ [
24, Named contact 5a. Named contact
National Guideline Centre
5b Named contact e-mail
MultipleSclerosisUpdate @nice.org.uk
5e Organisational affiliation of the review
National Institute for Health and Care Excellence (NICE) and the National
Guideline Centre
25. Review team members

From the National Guideline Centre:

Dr Sharon Swain [Guideline lead]

Dr Saoussen Ftouh [Senior systematic reviewer]
Nicole Downes [Systematic reviewer]

Sophia Kemmis Betty [Senior health economist]
Lina Gulhane [Information specialist]

Emma Clegg [Information specialist]

Kate Ashmore [Project Manager]
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26. Funding sources/sponsor This systematic review is being completed by the National Guideline Centre which

receives funding from NICE.

27. Conflicts of interest All guideline committee members and anyone who has direct input into NICE

guidelines (including the evidence review team and expert withnesses) must
declare any potential conflicts of interest in line with NICE's code of practice for
declaring and dealing with conflicts of interest. Any relevant interests, or changes
to interests, will also be declared publicly at the start of each guideline committee
meeting. Before each meeting, any potential conflicts of interest will be
considered by the guideline committee Chair and a senior member of the
development team. Any decisions to exclude a person from all or part of a
meeting will be documented. Any changes to a member's declaration of interests
will be recorded in the minutes of the meeting. Declarations of interests will be
published with the final guideline.

28. Collaborators Development of this systematic review will be overseen by an advisory committee

who will use the review to inform the development of evidence-based
recommendations in line with section 3 of Developing NICE guidelines: the
manual. Members of the guideline committee are available on the NICE website.

29. Other registration details

30. Reference/URL for published protocol

31. Dissemination plans NICE may use a range of different methods to raise awareness of the guideline.

These include standard approaches such as:
¢ notifying registered stakeholders of publication
¢ publicising the guideline through NICE's newsletter and alerts

e issuing a press release or briefing as appropriate, posting news articles on the
NICE website, using social media channels, and publicising the guideline within
NICE.

32. Keywords
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33. Details of existing review of same topic by same authors
34. Current review status 0 Ongoing
O Completed but not published
O Completed and published
O Completed, published and being updated
O Discontinued
35.. Additional information
36. Details of final publication

www.nice.org.uk
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1 Health economic review protocol

Revneyv All questions — health economic evidence

question

Objectives To identify health economic studies relevant to any of the review questions.
Search e Populations, interventions and comparators must be as specified in the clinical
criteria review protocol above.

o Studies must be of a relevant health economic study design (cost—utility analysis,
cost-effectiveness analysis, cost—benefit analysis, cost—-consequences analysis,
comparative cost analysis).

e Studies must not be a letter, editorial or commentary, or a review of health
economic evaluations. (Recent reviews will be ordered although not reviewed. The
bibliographies will be checked for relevant studies, which will then be ordered.)

e Unpublished reports will not be considered unless submitted as part of a call for
evidence.

e Studies must be in English.

Search A health economic study search will be undertaken using population-specific terms

strategy and a health economic study filter — see appendix B below. For questions being
updated, the search will be run from 2014, which was the cut-off date for the
searches conducted for NICE guideline CG186.

Review Studies not meeting any of the search criteria above will be excluded. Studies
strategy published before 2005, abstract-only studies and studies from non-OECD countries
or the USA will also be excluded.

Studies published after 2005 that were included in the previous guideline will be
reassessed for inclusion and may be included or selectively excluded based on their
relevance to the questions covered in this update and whether more applicable
evidence is also identified.

Each remaining study will be assessed for applicability and methodological limitations
using the NICE economic evaluation checklist which can be found in appendix H of
Developing NICE guidelines: the manual (2014).2

Inclusion and exclusion criteria

e If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’, then it will
be included in the guideline. A health economic evidence table will be completed,
and it will be included in the health economic evidence profile.

e If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’, then it
will usually be excluded from the guideline. If it is excluded, then a health economic
evidence table will not be completed, and it will not be included in the health
economic evidence profile.

e If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or
both then there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and
quality of the available evidence for that question, in discussion with the guideline
committee if required. The ultimate aim is to include health economic studies that are
helpful for decision-making in the context of the guideline and the current NHS
setting. If several studies are considered of sufficiently high applicability and
methodological quality that they could all be included, then the health economist, in
discussion with the committee if required, may decide to include only the most
applicable studies and to selectively exclude the remaining studies. All studies
excluded on the basis of applicability or methodological limitations will be listed with
explanation in the excluded health economic studies appendix below.

The health economist will be guided by the following hierarchies.
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N —

Setting:
e UK NHS (most applicable).

e OECD countries with predominantly public health insurance systems (for example,
France, Germany, Sweden).

e OECD countries with predominantly private health insurance systems (for example,
Switzerland).

¢ Studies set in non-OECD countries or in the USA will be excluded before being
assessed for applicability and methodological limitations.

Health economic study type:

e Cost-utility analysis (most applicable).

e Other type of full economic evaluation (cost—benefit analysis, cost-effectiveness
analysis, cost—-consequences analysis).

e Comparative cost analysis.

e Non-comparative cost analyses including cost-of-illness studies will be excluded
before being assessed for applicability and methodological limitations.

Year of analysis:

e The more recent the study, the more applicable it will be.

e Studies published in 2005 or later (including any such studies included in the
previous guideline) but that depend on unit costs and resource data entirely or
predominantly from before 2005 will be rated as ‘Not applicable’.

o Studies published before 2005 (including any such studies included in the previous
guideline) will be excluded before being assessed for applicability and
methodological limitations.

Quality and relevance of effectiveness data used in the health economic analysis:

e The more closely the clinical effectiveness data used in the health economic
analysis match with the outcomes of the studies included in the clinical review the
more useful the analysis will be for decision-making in the guideline.
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1 Appendix B — Literature search strategies
This literature search strategy was used for the following review:

e The clinical and cost effectiveness of non-pharmacological interventions for memory
and cognitive problems for adults with MS, including people receiving palliative care.

The literature searches for this review are detailed below and complied with the methodology
outlined in Developing NICE guidelines: the manual.?

For more information, please see the Methodology review published as part of the
accompanying documents for this guideline.

o~N OO W N

B.4 Clinical search literature search strategy

10  Searches were constructed using a PICO framework where population (P) terms were

11 combined with Intervention (1) and in some cases Comparison (C) terms. Outcomes (O) are
12  rarely used in search strategies for interventions as these concepts may not be well

13  described in title, abstract or indexes and therefore difficult to retrieve. Search filters were
14  applied to the search where appropriate.

15 Table 1: Database date parameters and filters used
Database Dates searched Search filter used

Medline (OVID) 1946 — 08 September 2021 Randomised controlled trials
Systematic review studies

Exclusions (animal studies,

letters, comments, children)
Embase (OVID) 1974 — 08 September 2021 Randomised controlled trials

Systematic review studies

Exclusions (animal studies,
letters, comments, conference
abstracts, children)

The Cochrane Library (Wiley) Cochrane Reviews to 2021 None

Issue 9 of 12

CENTRAL to 2021 Issue 9 of Exclusions (Conference

12 abstracts & clinical trials)
PsycINFO (Ovid) Inception — 08 September 2021 Randomised controlled trials

Systematic review studies

Exclusions (conference
abstracts & clinical trials)

Epistemonikos (The Inception to 08 September Systematic Reviews
Epistemonikos Foundation) 2021 Exclusions (Cochrane
Reviews)
16
17  Medline (Ovid) search terms
1. exp Multiple Sclerosis/
2 ((multiple or disseminated) adj2 scleros®).ti,ab.
3. encephalomyelitis disseminata.ti,ab.
4 MS.ti.
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5. Myelitis, Transverse/

6. transverse myelitis.ti,ab.

7. or/1-6

8. letter/

9. editorial/

10. news/

11. exp historical article/

12. Anecdotes as Topic/

13. comment/

14. case report/

15. (letter or comment*).ti.

16. or/8-15

17. randomized controlled trial/ or random®.ti,ab.

18. 16 not 17

19. animals/ not humans/

20. exp Animals, Laboratory/

21. exp Animal Experimentation/

22. exp Models, Animal/

23. exp Rodentia/

24, (rat or rats or mouse or mice or rodent*).ti.

25. or/18-24

26. 7 not 25

27. limit 26 to English language

28. (exp child/ or exp pediatrics/ or exp infant/) not (exp adolescent/ or exp adult/ or exp
middle age/ or exp aged/)

29. 27 not 28

30. exp Memory/ or exp Memory Disorders/ or exp Cognition/ or exp Cognition disorders/
or Attention/ or Extinction, Psychological/ or exp Mental processes/ or Neurocognitive
disorders/

31. Neuropsychology/ or Language/ or exp Speech/ or Problem solving/ or Mathematics/ or
exp Learning/ or exp Thinking/ or exp Psycholinguistics/

32. (cogniti* or neuropsychol* or neurocogniti* or memor™ or learn* or perceptual or attenti*
or information process* or language or visuopat® or visuoconstruct® or problem solving
or reason* or execut* or metacognit* or think* or judging or judgement).ti,ab.

33. or/30-32

34, Rehabilitation/ or Therapeutics/ or Therapy, computer-assisted/ or exp
Neuropsychological Tests/

35. Remedial teaching/ or "Recovery of function"/ or Exercise/ or exp *Counseling/

36. (rehabilit* or restitut* or remediat* or restorat* or retrain* or train* or recover* or treat*
or guid* or instruct® or teach* or stimulat* or exerci* or counsel* or therap* or intervent*
or manag* or computer* tool* or computer* aid* or computer* app* or mobile app* or
phone app* or smartphone app*).ti,ab.

37. or/34-36

38. 33 and 37

39. Cognitive Behavioral Therapy/ or Reminder systems/

40. neurorehab®.ti,ab.

41. ((percept* or neurocogniti* or attention* or cogniti* or memory or memories or
scanning) adj3 (train* or re-train* or retrain* or rehabilit* or interven* or therap*)).ti,ab.

Multiple Sclerosis:
(December 2021)
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42, ((metacogniti* or cogniti* or compensat* or memory) adj2 strateg*).ti,ab.

43, ((brain or metacogniti*) adj2 (train* or re-train* or retrain* or rehabilit*)).ti,ab.

44, (psychoeducat* or psych educat®).ti,ab.

45, ((memory or memories) adj2 (aid* or prompt* or reminder*)).ti,ab.

46. (apathy adj2 interven®).ti,ab.

47. or/38-46

48. (Luminosity or Cognifit or 'time pressure management' or CogMed or 'Attention
Process Training' or RehaCom or 'Divided Attention' or 'Story memory technique' or
'story technique™* or 'Problem Solving' or ‘Goal Management Training' or "VILAT-G' or
'day plan™ or 'daily plan™).ti,ab.

49. 47 or 48

50. 29 and 49

51. randomized controlled trial.pt.

52. controlled clinical trial.pt.

53. randomi#ed.ti,ab.

54. placebo.ab.

55. randomly.ti,ab.

56. Clinical Trials as topic.sh.

57. trial ti.

58. or/51-57

59. Meta-Analysis/

60. exp Meta-Analysis as Topic/

61. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

62. ((systematic* or evidence*) adj3 (review™ or overview®)).ti,ab.

63. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

64. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

65. (search* adj4 literature).ab.

66. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

67. cochrane.jw.

68. ((multiple treatment™ or indirect or mixed) adj2 comparison*).ti,ab.

69. or/59-68

70. 50 and (58 or 69)

1  Embase (Ovid) search terms

1. exp *Multiple Sclerosis/

2. ((multiple or disseminated) adj2 scleros*).ti,ab.

3. encephalomyelitis disseminata.ti,ab.

4. MS.ti.

5. myelitis/

6. transverse myelitis.ti,ab.

7. or/1-6

8. letter.pt. or letter/

9. note.pt.

10. editorial.pt.

Multiple Sclerosis:
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11. (conference abstract or conference paper).pt.

12. case report/ or case study/

13. (letter or comment™).ti.

14. or/8-13

15. randomized controlled trial/ or random®.ti,ab.

16. 14 not 15

17. animal/ not human/

18. nonhuman/

19. exp Animal Experiment/

20. exp Experimental Animal/

21. animal model/

22. exp Rodent/

23. (rat or rats or rodent* or mouse or mice).ti.

24, or/16-23

25. 7 not 24

26. (exp child/ or exp pediatrics/) not (exp adult/ or exp adolescent/)

27. 25 not 26

28. limit 27 to English language

29. exp *Memory/ or exp *Memory Disorder/ or exp *Cognition/ or exp *Cognitive defect/ or
*Attention/ or *Reinforcement/ or exp *Mental function/ or *Disorders of higher cerebral
function/

30. *Neuropsychology/ or *Language/ or exp *Speech/ or exp *Problem solving/ or
*Mathematics/ or exp *Learning/ or exp *Thinking/ or exp *linguistics/

31. (cogniti* or neuropsychol* or neurocogniti* or memor* or learn* or perceptual or attenti*
or information process* or language or visuopat* or visuoconstruct* or problem solving
or reason* or execut* or metacognit* or think* or judging or judgement).ti,ab.

32. or/29-31

33. *Rehabilitation/ or *Therapy/ or *Computer assisted therapy/ or exp
*Neuropsychological test/

34. exp *Teaching/ or *Convalesence/ or exp *Exercise/ or exp *Counseling/

35. (rehabilit* or restitut* or remediat* or restorat* or retrain* or train* or recover* or treat*
or guid* or instruct® or teach* or stimulat* or exerci* or counsel* or therap* or intervent*
or manag* or computer* tool* or computer* aid* or computer* app* or mobile app* or
phone app* or smartphone app*).ti,ab.

36. or/33-35

37. 32 and 36

38. *Cognitive Therapy/ or exp *Cognitive Behavioral Therapy/ or “Reminder systems/

39. neurorehab®.ti,ab.

40. ((percept* or neurocogniti* or attention* or cogniti* or memory or memories or
scanning) adj3 (train* or re-train* or retrain* or rehabilit* or interven™ or therap*)).ti,ab.

41, ((metacogniti* or cogniti* or compensat* or memory) adj2 strateg®).ti,ab.

42. ((brain or metacogniti*) adj2 (train* or re-train* or retrain* or rehabilit*)).ti,ab.

43. (psychoeducat* or psych educat®).ti,ab.

44, ((memory or memories) adj2 (aid* or prompt* or reminder*)).ti,ab.

45. (apathy adj2 interven®).ti,ab.

46. or/37-45

47. (Luminosity or Cognifit or 'time pressure management' or CogMed or 'Attention
Process Training' or RehaCom or 'Divided Attention' or 'Story memory technique' or
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'story technique™* or 'Problem Solving' or 'Goal Management Training' or 'VILAT-G' or
'day plan*' or 'daily plan*').ti,ab.

48. 46 or 47

49. 28 and 48

50. random®.ti,ab.

51. factorial®.ti,ab.

52. (crossover™ or cross over®).ti,ab.

53. ((doubl* or singl*) adj blind*).ti,ab.

54. (assign* or allocat* or volunteer™ or placebo*).ti,ab.

55. crossover procedure/

56. single blind procedure/

57. randomized controlled trial/

58. double blind procedure/

59. or/50-58

60. systematic review/

61. meta-analysis/

62. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

63. ((systematic* or evidence™*) adj3 (review* or overview*)).ti,ab.

64. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

65. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

66. (search* adj4 literature).ab.

67. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

68. cochrane.jw.

69. ((multiple treatment™ or indirect or mixed) adj2 comparison*).ti,ab.

70. or/60-69

71. 49 and (59 or 70)

1 Cochrane Library (Wiley) search terms

#1. MeSH descriptor: [Multiple Sclerosis] explode all trees

#2. ((multiple or disseminated) NEAR/2 scleros*):ti,ab

#3. encephalomyelitis disseminata:ti,ab

#4. MS:ti

#5. MeSH descriptor: [Myelitis, Transverse] this term only

#6. transverse myelitis:ti,ab

#7. (or #1-#6)

#8. MeSH descriptor: [Memory] explode all trees

#9. MeSH descriptor: [Memory Disorders] explode all trees

#10. MeSH descriptor: [Cognition] explode all trees

#11. MeSH descriptor: [Cognition Disorders] explode all trees

#12. MeSH descriptor: [Attention] this term only

#13. MeSH descriptor: [Extinction, Psychological] this term only

#14. MeSH descriptor: [Mental Processes] explode all trees

#15. MeSH descriptor: [Neurocognitive Disorders] this term only

#16. MeSH descriptor: [Neuropsychology] this term only
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#17. MeSH descriptor: [Language] this term only

#18. MeSH descriptor: [Speech] explode all trees

#109. MeSH descriptor: [Problem Solving] this term only

#20. MeSH descriptor: [Mathematics] this term only

#21. MeSH descriptor: [Learning] explode all trees

#22. MeSH descriptor: [Thinking] explode all trees

#23. MeSH descriptor: [Psycholinguistics] this term only

#24. (cogniti* or neuropsychol* or neurocogniti* or memor* or learn* or perceptual or attenti*
or information process™ or language or visuopat® or visuoconstruct* or problem solving
or reason” or execut* or metacognit* or think* or judging or judgement):ti,ab

#25. (or #8-#24)

#26. MeSH descriptor: [Rehabilitation] this term only

#27. MeSH descriptor: [Therapeutics] this term only

#28. MeSH descriptor: [Therapy, Computer-Assisted] this term only

#29. MeSH descriptor: [Neuropsychological Tests] this term only

#30. MeSH descriptor: [Remedial Teaching] this term only

#31. MeSH descriptor: [Recovery of Function] this term only

#32. MeSH descriptor: [Exercise] this term only

#33. MeSH descriptor: [Counseling] this term only

#34. (rehabilit* or restitut* or remediat* or restorat* or retrain* or train* or recover* or treat*
or guid* or instruct® or teach* or stimulat* or exerci* or counsel* or therap* or intervent*
or manag* or computer* tool* or computer* aid* or computer* app* or mobile app* or
phone app* or smartphone app*):ti,ab

#35. (or #26-#34)

#36. #25 and #35

#37. MeSH descriptor: [Cognitive Behavioral Therapy] this term only

#38. MeSH descriptor: [Reminder Systems] this term only

#39. neurorehab*:ti,ab

#40. ((percept* or neurocogniti* or attention* or cogniti* or memory or memories or
scanning) near/3 (train* or re-train* or retrain* or rehabilit* or interven™ or therap*)):ti,ab

#41. ((metacogniti* or cogniti* or compensat* or memory) near/2 strateg*):ti,ab

HA2. ((brain or metacogniti*) near/2 (train* or re-train* or retrain* or rehabilit*)):ti,ab

#H43, (psychoeducat* or psych educat®):ti,ab

#H44. ((memory or memories) near/2 (aid* or prompt* or reminder*)):ti,ab

#45, (apathy near/2 interven®):ti,ab

#46. (or #36-#45)

#47. (Luminosity or Cognifit or 'time pressure management' or CogMed or 'Attention
Process Training' or RehaCom or 'Divided Attention' or 'Story memory technique' or
'story technique* or 'Problem Solving' or 'Goal Management Training' or 'VILAT-G' or
'day plan* or 'daily plan*'):ti,ab

#48. #46 or #47

#49. #7 and #48

#50. conference:pt or (clinicaltrials or trialsearch):so

#51. #49 not #50

1 PsycINFO (Ovid) search terms
1. exp Multiple Sclerosis/
2. ((multiple or disseminated) adj2 scleros*).ti,ab.
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3. encephalomyelitis disseminata.ti,ab.

4., MS.ti.

5. *myelitis/

6. *demyelination/

7. transverse myelitis.ti,ab.

8. or/1-7

9. Case report/

10. letter/

11. exp Mice/

12. exp Rodents/

13. exp Animals/ not (exp Human Males/ or Human Females/)

14, (rat or rats or mouse or mice or rodent*).ti,ab.

15. or/9-14

16. 8 not 15

17. limit 16 to English language

18. First posting.ps.

19. 16 and 18

20. 17 or 19

21. exp cognition/ or exp cognitive development/ or exp cognitive impairment/ or exp
cognitive processes/ or information processing model/ or metacognition/ or need for
cognition/ or exp comprehension/ or concentration/ or exp concept formation/ or exp
decision making/ or naming/ or exp problem solving/ or exp thinking/

22. neuropsychology/ or exp memory/ or exp memory disorders/ or exp learning/ or exp
attention/ or exp visual perception/ or exp language/ or exp mathematical ability/ or exp
awareness/

23. (cogniti* or neuropsychol* or neurocogniti* or memor* or learn* or perceptual or attenti*
or information process™ or language or visuopat® or visuoconstruct* or problem solving
or reason* or execut* or metacognit* or think* or judging or judgement).ti,ab.

24, or/21-23

25. exp rehabilitation/ or exp training/ or exp "recovery (disorders)"/ or exp treatment/ or
exp cognitive techniques/ or exp intervention/ or exp counseling/ or rehabilitation
counseling/ or exp Computer assisted therapy/

26. exp teaching/ or exp exercise/ or exp neuropsychological rehabilitation/

27. (rehabilit* or restitut* or remediat* or restorat* or retrain* or train* or recover* or treat*
or guid* or instruct” or teach* or stimulat* or exerci* or counsel* or therap* or intervent*
or manag* or computer* tool* or computer* aid* or computer* app* or mobile app* or
phone app* or smartphone app*).ti,ab.

28. or/25-27

29. 24 and 28

30. *Cognitive Therapy/ or exp *Cognitive Behavioral Therapy/ or *Reminder systems/

31. neurorehab®.ti,ab.

32. ((percept* or neurocogniti* or attention* or cogniti* or memory or memories or
scanning) adj3 (train* or re-train* or retrain* or rehabilit* or interven* or therap*)).ti,ab.

33. ((metacogniti* or cogniti* or compensat* or memory) adj2 strateg*).ti,ab.

34, ((brain or metacogniti*) adj2 (train* or re-train* or retrain* or rehabilit*)).ti,ab.

35. (psychoeducat* or psych educat®).ti,ab.

36. ((memory or memories) adj2 (aid* or prompt* or reminder*)).ti,ab.

37. (apathy adj2 interven®).ti,ab.
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38. (Luminosity or Cognifit or 'time pressure management' or CogMed or 'Attention
Process Training' or RehaCom or 'Divided Attention' or 'Story memory technique' or
'story technique™* or 'Problem Solving' or 'Goal Management Training' or 'VILAT-G' or
'day plan*' or 'daily plan*').ti,ab.

39. or/30-38

40. 29 or 39

41. 20 and 40

42, exp Clinical Trial/

43. randomi*.ti,ab.

44, ((clinical* or control*) adj3 trial*).ti,ab.

45. ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mask®)).ti,ab.

46. Placebos/ or placebo®.ti,ab.

47. ((crossover or cross-over or cross over) adj2 (design* or stud* or procedure* or
trial*)).ti,ab.

48. or/42-47

49, "review"/ or review.pt. or review.ti.

50. (systematic or evidence™ or methodol* or quantitativ*).ti,ab.

51. 49 and 50

52. Meta-Analysis/

53. (meta-analy* or metanaly* or metaanaly* or meta analy*).ti,ab.

54. ((systematic* or evidence* or methodol* or quantitativ*) adj3 (review* or
overview*)).ti,ab.

55. ((pool* or combined or combining) adj2 (data or trials or studies or results)).ti,ab.

56. (systematic* or meta*).pt. or (literature review or meta-analysis or systematic
review).md.

57. or/52-56

58. 41 and (48 or 51 or 57)

1  Epistemonikos search terms

1. (advanced_title_en:(multiple sclerosis) OR advanced_abstract_en:(multiple sclerosis))
AND (advanced_title_en:((memory OR cognition OR cognitive neurocognitive OR
neurocognition)) OR advanced_abstract_en:((memory OR cognition OR cognitive
neurocognitive OR neurocognition)))

B.2 Health Economics literature search strategy
3  Health economic evidence was identified by conducting a broad search with the Multiple
4  Sclerosis population. The following databases were searched: NHS Economic Evaluation
5 Database (NHS EED - this ceased to be updated after 31st March 2015), Health Technology
6  Assessment database (HTA - this ceased to be updated from 31st March 2018) and The
7  International Network of Agencies for Health Technology Assessment (INAHTA). Searches
8 forrecent evidence were run on Medline and Embase from 2014 onwards for health
9 economics. Searches for quality-of-life studies were run for general information.
10 Table 2: Database date parameters and filters used
Database Dates searched Search filter used
Medline 01 January 2014 — 07 Health economics studies
September 2021 Quality of life studies

Exclusions (animal studies,
letters, comments, children)
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Database Dates searched Search filter used
Embase 01 January 2014 — 07 Health economics studies
September 2021 Quality of life studies
Exclusions (animal studies,
letters, comments, conference
abstracts, children)
Centre for Research and HTA — 01 January 2014 — 31 None
Dissemination (CRD) March 2018
NHSEED — 01 January 2014 —
March 2015
The International Network of 01 January 2018 — 07 None
Agencies for Health September 2021

Technology Assessment

(INAHTA)

1 Medline (Ovid) search terms

1. exp Multiple Sclerosis/

2. ((multiple or disseminated) adj2 scleros*).ti,ab.

3. encephalomyelitis disseminata.ti,ab.

4, MS.ti.

5. Myelitis, Transverse/

6. transverse myelitis.ti,ab.

7. or/1-6

8. *Demyelinating Diseases/

9. *Demyelinating Autoimmune Diseases, CNS/

10. (Demyelinat* adj2 (syndrome* or disease* or autoimmun®)).ti,ab.

11. (Chronic Cerebrospinal Venous Insufficiency or CCSVI).ti,ab.

12. Venous Insufficiency/cf, co, di, dg, et [Cerebrospinal Fluid, Complications, Diagnosis,
Diagnostic Imaging, Etiology]

13. (Devic* adj (disease or syndrome)).ti,ab.

14, ((clinical* isolat* or radiological* isolat*) adj2 syndrome®).ti,ab.

15. exp Optic Neuritis/

16. ((neuromyelitis or neuritis or neuropapillitis) adj2 (retrobulbar or optic*)).ti,ab.

17. (NMO or NMOSD).ti,ab.

18. or/1-17

19. letter/

20. editorial/

21. news/

22. exp historical article/

23. Anecdotes as Topic/

24, comment/

25. case report/

26. (letter or comment*).ti.

27. or/19-26
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28. randomized controlled trial/ or random®.ti,ab.

29. 27 not 28

30. animals/ not humans/

31. exp Animals, Laboratory/

32. exp Animal Experimentation/

33. exp Models, Animal/

34. exp Rodentia/

35. (rat or rats or rodent* or mouse or mice).ti.

36. or/29-35

37. 18 not 36

38. limit 37 to English language

39. (exp child/ or exp pediatrics/ or exp infant/) not (exp adolescent/ or exp adult/ or exp
middle age/ or exp aged/)

40. 38 not 39

41, Economics/

42, Value of life/

43, exp "Costs and Cost Analysis"/

44, exp Economics, Hospital/

45. exp Economics, Medical/

46. Economics, Nursing/

47. Economics, Pharmaceutical/

48. exp "Fees and Charges"/

49, exp Budgets/

50. budget*.ti,ab.

51. cost™ ti.

52. (economic* or pharmaco?economic*).ti.

53. (price™ or pricing®).ti,ab.

54. (cost* adj2 (effective® or utilit* or benefit* or minimi* or unit* or estimat* or
variable*)).ab.

55. (financ* or fee or fees).ti,ab.

56. (value adj2 (money or monetary)).ti,ab.

57. or/41-56

58. quality-adjusted life years/

59. sickness impact profile/

60. (quality adj2 (wellbeing or well being)).ti,ab.

61. sickness impact profile.ti,ab.

62. disability adjusted life.ti,ab.

63. (gal* or gtime™ or qwb* or daly*).ti,ab.

64. (euroqol* or eq5d* or eq 5%).ti,ab.

65. (gol* or hqgl* or hqol* or h gol* or hrgol* or hr qol*).ti,ab.

66. (health utility* or utility score™ or disutilit* or utility value*).ti,ab.
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