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Appendix A: Expanded model of illness 
(WHO ICF plus)467,468

A way of describing someone’s situation

People with long-term conditions such as MS may face a large range of changes in, or effects

on, their life. When considering their situation and how it might be analysed and improved, it

is helpful to have a consistent framework or way of categorising the important factors that need

consideration. The World Health Organisation developed their International Classification of

Impairments, Disabilities and Handicaps (ICIDH) in 1980 as a way of classifying the con-

sequences of disease. This was revised and expanded into the International Classification of

Functioning (ICF) in 2001.8
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‘Location’ of Subjective/internal (experience, Objective/external (observations made by, 
description attributions and beliefs of the patient) and implications drawn by, others)

Level of description
(term used)

Organ within person Disease: Label attached by person, Diagnosis: Label attached by others, usually 
(pathology) usually on basis of belief and experience. on basis of investigation.

Person (impairment) Symptoms: Somatic sensation, Signs: Observable abnormalities (absence or 
experienced moods, thoughts etc. change), often elicited explicitly; and deficits 

assumed from observations.

Person in environment Perceived ability: What person feels they Disability/activities: What others note person 
(behaviour/‘activities’) can do and cannot do, and opinion on does do, quantification of that performance 

quality of performance. (not what others think should do).

Person in society Life satisfaction: Person’s judgement or Handicap/participation: Judgement or 
(roles/‘participation’) valuation of their own role performance valuation of important others (local culture) 

(what and how well). on role performance (what and how well).

Context of illness

Personal ‘Personality’: Person’s attitudes, ‘Past history’: Observed/recorded behaviour 
expectations, beliefs, goals, outlook, prior to and early on in this illness.
reasoning style, etc.

Physical Personal importance: Person’s attitude Resources: Description of physical (buildings, 
towards specific people, locations. equipment etc) and personal (carers etc), 

resources available.

Social Local culture: The people and Society: The society lived in and the laws, 
organisations important to person, and duties and responsibilities expected from and 
their culture; especially family and people the rights of members of that society.
in same accommodation.

Totality of illness

Quality of life –summation Contentment: Person’s assessment of Social involvement: Extent of positive 
of effects and reaction to achievement or failure of interaction with society, contributing to social 

important goals; or sense of being a networks.
worthwhile person.

Table A1 Expanded model of illness (WHO ICF plus)



Appendix B: Issues for people with MS 
and their carers14
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Issue Links to recommendations 

Diagnosis

The time diagnosis takes – variation Section 3.3.1 recommends the provision of ready access to a specialist 
in services, from speedy to experiences neurological service for diagnosis. A local implementation point recommends 
of long delays. that guidelines are set for how timescales for the confirmation of a diagnosis will 

be met locally. Diagnosis is primarily based on clinical history and examination – 
further tests to be carried out only if diagnosis in doubt (Section 4.1).

Misdiagnosis and the impact of this on Referral system recommended such that the diagnosis is made by a doctor with 
peoples’ lives. specialist neurological experience (Section 4.1).

Poor communication with or by medical General recommendations on communication are made in Table 2 (Section 3). 
staff at a devastating moment in your life. Specific recommendations on communicating the diagnosis can be found in 

Section 4.2.

Support and information needs

Access to support – the need for Recommendation in Section 3.1.2 to consider the provision of emotional 
immediate access to someone support to the person with MS from the time of diagnosis onwards. 
knowledgeable to talk to at the time of Section 4.2 also deals with immediate needs for support and information – 
diagnosis. ‘the person with MS should be put in touch with or introduced to a skilled 

nurse or other support worker, ideally with specialist knowledge of MS ... and 
counselling experience’.

Importance of a single contact point for Recommendation in Section 3.3.2 states that there should be someone 
people with MS, to provide ongoing within the MS-related services that ensures services are coordinated and 
information and support; provision of collaborative. For the person with MS, they should have access to a person to 
advice and sign-posting to other advice assist in identifying and communicating local information sources and to 
and support services. Could be an MS facilitate access to resources and services needed.
nurse, a GP, generic supporter or key 
worker knowledgeable about MS. Able to 
provide immediate advice and treatment 
in times of crisis. 

Carers identified the need for someone Recommendation to provide an annual review of support needs for people with 
to take responsibility for coordinating all MS who are ‘severely impaired and markedly dependent’, in Section 3.5.
aspects of care, eg organising annual 
review of drugs.

To be in contact with people who look at There are acknowledgements of the need to consider all aspects of a person 
physical disability in the context of the with MS’s situation in the introductions to sections 3, 5 and 6. It is a theme that
whole person, not as problems in isolation. the guideline developers have been committed to, and which runs through the

whole document.

Importance of access to advice on how Recommendations in Section 5.3 includes this. Reference is made to accessing 
to stay in work, including the adaptation specialist advisers and services where necessary in order to stay at work.
of the physical environment.

Table B1 Issues raised through focus groups and interviews

continued
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Appendix B: Issues for people with MS and their carers

Issue Links to recommendations 

Support and information needs
– continued

Important role of voluntary sector Table 2 (Section 3) refers to the provision of information, including national 
recognised, providing access to sources, as does Section 4.2 – in particular recommendation R38.
information.

GP role

People with MS are positive about the This is covered by the two recommendations in Section 3.3.2.
general care provided by GPs, but 
acknowledge a GP isn’t an expert in MS 
(and they need support and information 
themselves) – would like to see a person 
in each practice trained in the needs of 
people with MS.

Hospital services

Patchy provision of neurologists – people Section 3.3.1 recommends that every health commissioning authority should 
with MS often fall through the net. Not ensure its population has ready access to specialist neurological services for 
enough emphasis on the social or practical the initial diagnosis of MS and subsequent symptoms.
side of having MS. Reference to the importance of considering leisure and social interaction is 

made in Section 5.4.

Problems with lack of access to case Importance of information sharing at the interfaces described in Section 3.3.2.
notes and full information at the time of a 
relapse – like starting again each time.

Physical problems mentioned 
specifically by people with MS

There was very little discussion about Sections 5 and 6 deal with these areas. Recommendations about bladder 
specific physical problems associated problems can be found in Section 6.2. Issues around mobility, balance and gait 
with having MS. Participants recognised are dealt with in Sections 5.5 and 6.4. Section 6.15 makes recommendations 
there is no ‘cure’ and were more about dealing with speech problems. Section 6.8 deals with the assessment, 
interested in being able to get on with provision of equipment and referral to specialist ophthalmology clinic where 
their lives. The following were mentioned, necessary, for problems of vision.
but not discussed:
• bladder problems 
• mobility and balance
• gait
• speech
• vision
• hearing.

Table B1 Issues raised through focus groups and interviews – continued

continued
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Issue Links to recommendations 

Psychological problems mentioned 
specifically by people with MS

Cognitive problems. Section 6.10 includes offering a cognitive assessment and specialist advice 
when appropriate.

Frustration/lack of confidence.

Psychological problems mentioned 
specifically by people with MS – continued

Mood swings. Section 6.11 deals with emotionalism and Section 6.12 depression, each of 
which could be factors associated with mood swings.

Depression. This is discussed in Section 6.12.

Isolation. For people with mild-moderate The need for access to support and counselling is referred to in Section 4.2. 
MS this was about having someone to Section 5.4 emphasises the need for people with MS to be supported in 
talk to, with counselling skills. For people maintaining their chosen leisure and social activities.
with more severe MS it was isolation in 
the home and lack of mental stimulation.

Relationships

Problems with relationships with partner – Sections 3, 5.7 and 6.16 all deal with different aspects of this. Support for 
including breakdown or new relationships. carers is a recurring theme.
Family carer feels they become a nurse, 
rather than a partner.

Impact on family life, children – young A recommendation to consider the emotional and physical health of any 
carers carrying out inappropriate tasks, children in the household of a person with MS is included in Section 3.1.4.
including missing school to provide care.

Recognition needed of the immensely Recommendation in Section 3.1.4 (also Section 5).
difficult task of caring, both physically 
and emotionally.

Anxiety within the family and the person This should be dealt with in the information given to people with MS about the 
with MS about possible hereditary disease (Section 4.2).
influences.

Support needs of partners and families Recommendations about the provision of support to family and informal carers
must be recognised – should include are given in Section 3.1.4.
advice and information, counselling and 
access to respite care.

Table B1 Issues raised through focus groups and interviews – continued

continued
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Appendix B: Issues for people with MS and their carers

Issue Links to recommendations 

Respite care

Better information needed on access to Reference to the provision of respite support can be found in Section 3.5 with
and availability of respite care – for person a specific recommendation.
with MS and carer.

Variability in costs and quality of respite 
care highlighted – participants felt there 
was a need for a national benchmark.

Need for a choice in styles and facilities 
of respite care, tailoring to the needs of 
an individual.

Important factors for people with MS in 
respite care – care staff with time to talk 
to residents, treating the person with MS 
as a person.

Treatment

Physiotherapy – highly regarded, but Section 5 (on rehabilitation) and Sections 6.4 and 6.6 (weakness and ataxia) 
strong feeling that continuous provision is relate to physiotherapy interventions.
needed rather than one-off sessions. 
Limited NHS provision criticised. Most 
provision currently in hospital settings – 
very little in the community – often stops 
once at home.

Occupational therapy – long waits for Section 5.7 deals specifically with the provision of equipment adaptations.
assessment and provision of equipment 
criticised. Assessment usually only as a 
result of a hospital admission.

Speech and language therapy – regular Recommendations about dealing with speech and swallowing difficulties can 
treatment not available. be found in sections 6.14 and 6.15.

Importance of adapting support and Throughout the document/recommendations.
provision to individuals’ needs stressed 
throughout.

Need for more MS specialists (all Reference to the need for specific specialist members of a rehabilitation team 
professions) in hospital and the in Section 3.3.1.
community – real anxiety about quality of 
care, particularly from carers.

Source: Focus groups and interviews held with people with MS and their carers in July – September 2001

Table B1 Issues raised through focus groups and interviews – continued



Appendix C: Literature searches

Inclusion criteria

Studies identified by the searches were screened for relevance. Papers considered to be

potentially relevant were ordered and screened for inclusion. Due to time constraints studies

were assessed for relevance and inclusion by one reviewer only. Where any difficulties were

encountered these were resolved by discussion between the two reviewers working on the

project. All papers were assessed for inclusion using the same form and the reviewer made the

decision on whether to include the study based on the criteria listed below.
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Database Date range searched

Cochrane Library Pre Sept 2002

DARE Pre Sept 2002

DARE (admin database) Pre Sept 2002

Current Controlled Trials Pre Sept 2002

National Research Register Pre Sept 2002

Clinical Trials Pre Sept 2002

Inside Conferences 1993 to September 2002

SIGLE 1976 to September 2002

Medline 1966 to September 2002

Embase 1980 to September 2002

Cinahl 1982 to September 2002

PsycINFO 1887 to September 2002

AMED 1985 to September 2002

Table C1 Databases searched

Study design SRs and primary studies of any design

Intervention Any intervention aimed at supporting people wih MS, family members or other 
socially important people

Condition People with MS, stroke, TBI or spinal cord injuries

Outcomes Any outcomes reported

Sections 3.1.1, 3.1.3, 3.2, 3.3, 3.4 and 3.5 were not included in the review process

Table C2 Inclusion criteria for 3.1.2 and 3.1.4
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Appendix C: Literature searches

Study design SRs or diagnostic accuracy studies

Index test Any test used for the initial diagnosis or diagnosis of a subsequent relapse, 
to monitor disease progression, or to determine the sub-type of MS

Reference standard Any reported reference standard was considered acceptable (including patient 
follow-up)

Outcome Studies must report at least sensitivity and specificity, the DOR or a ROC analysis

Population Studies should aim to diagnose patients with MS

Table C3 Inclusion criteria for 4.1 and 4.3

Study design SRs or primary studies of any design

Intervention Any intervention related to the provision of information regarding the condition or 
on how patients should be informed of their diagnosis

Condition Only primary studies conducted with people with MS. SRs for any condition

Outcomes Any outcomes reported

Table C4 Inclusion criteria for 4.2

Study design SRs, RCTs and CCTs

Intervention Any intervention aimed at treating acute worsening, optic neuritis, transverse 
myelitis or reducing disease progression

Condition People with MS

Outcomes Studies must report at least one clinical outcome

Table C5 Inclusion criteria for 4.4 and 4.6

Study design SRs and primary studies of any design

Intervention Any intervention related to the assessment of rehabilitation or disability or which 
aim to alter the environment to maximise independence and safety

Condition People with MS

Outcomes Any outcomes reported by the studies will be considered

Table C6 Inclusion criteria for 4.7.1, 4.7.2, 4.7.3, 5.2, 5.3, 5.4, 5.5, 5.6 and 5.7
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Study design Assessment: SRs and diagnostic accuracy studies
Intervention: SRs, RCTs and CCTs

Intervention Any intervention aimed at treating specific symptoms associated with MS

Condition Only primary studies conducted with people with MS. SRs in relevant conditions for 
symptoms on which there is insufficient MS specific evidence available*

Outcomes Assessment: studies must report at least a diagnostic outcome measure
Intervention: studies must report at least one clinical outcome

*Insufficient MS evidence was available for the 6.2, 6.3, 6.5.2, 6.6, 6.9, 6.11, 6.13, 6.14, 6.15, 6.16, 6.17. Therefore SRs
were included for the relevant conditions

Table C7 Inclusion criteria for Section 6



Appendix D: Searching for health 
economics evidence

Searches and data sources

No study design criteria were imposed a priori as it was already known that little economic

evidence was available, and it was thought best not to restrict the searches at this stage. The

search strategies were designed and implemented by Catherine Beverley, Systematic Reviews

Information Officer in the School for Health and Related Research at the University of Sheffield.

All reviewing was carried out by the health economist. The following databases were searched:

Medline, Embase, the Centre for Reviews and Dissemination (CRD) (including the Database of

Abstracts of Review of Effectiveness (DARE), the NHS Economic Evaluation Database (NHS

EED) and the Health Technology Assessment Database (HTA)), the Office of Health Economics

Health Economic Evaluations Database (OHE HEED) and Econlit. 

s Inclusion assessment

The titles, and where available the abstracts, were screened to assess whether the study met the

following inclusion criteria.

Patients – At least some of the patients had MS. After the initial searches, supplementary searches

in relation to specific questions were carried out, without the requirement that some patients

had MS. 

Economic evidence – The study was an economic evaluation or included information on

resources, costs or specific quality of life measures. Selected quality of life measures were SF-36,

EQ-5D or HUI (in conjunction with EDSS). These measures are the most useful for economic

analysis of outcomes since they can be used to generate utility values in a modelling framework,

and since they are generic measures they are useful for comparative purposes. 

Study design – No criteria for study design were imposed. 

Summary results 

The searches found 464 unique papers. The titles, abstracts and CRD/OHE HEED

commentaries (where available) were reviewed, and 139 potentially useful papers were

identified. The vast majority of these studies included only people with MS, but a small number

make comparisons with other diseases. It was found that:

● 32 studies were solely concerned with quality of life (QoL) and contained no cost or

resource information

● 38 studies were general resource use/cost studies, which consider the cost of MS to society

and/or the individual with MS

● five studies were ‘needs assessments’. 
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s Summary by type

Six systematic reviews (of which four were HTA reports) covered:

● one on treatments for pain and spasticity (HTA)

● one on treatments for fatigue (HTA)

● one on immunomodulatory drugs (HTA)

● one on role of specialist nurses (HTA)

● one on corticosteroids for acute exacerbations 

● one on overview of azathioprine treatment.

Nine economic analyses based on RCTs included:

● three on intrathecal baclofen therapy for spasticity

● three on oral vs intravenous corticosteroids in acute relapses

● one on immunoglobulin in secondary progressive MS

● one on the effect of rehabilitation on disability 

● one on reducing the period of immobilization following pressure sore surgery

● one on the effects of physiotherapy on mobility.

Thirty-eight studies considering the general costs and/or resource use of MS, all based in

Europe, the US or Canada, included:

● 12 on cost of illness (COI) studies (eight using a bottom-up costing method)

● two reviews of COI studies

● a further three studies use bottom-up costing but do not consider a full COI

● 13 cost studies considering indirect costs, as well as direct costs*

● eight studies considering resource use but not including any cost information (of which

five are patient surveys.

Five studies considered needs, specifically unmet needs, and included:

● three patient/carer surveys (from Europe, the UK and the US)

● one review

● one local study in Oxfordshire, which used a variety of data sources including

observational data, audit and interviews. 

Thirty-nine studies considered QoL as measured by the generic instruments outlined above,

and included:

● 32 QoL studies containing no cost or resource data

● one study (a survey in Canada) considering QoL for carers of people with MS

● four studies making comparisons with QoL in other chronic conditions. 
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* ‘Direct costs’ are defined as all the goods, services and other resources that are consumed in the provision of
an intervention, or dealing with side effects linked to the intervention. These costs can be medical and non-
medical and can be incurred by the NHS, by patients and/or their carers and by wider society (eg social
services). ‘Indirect costs’ are the lost productivity suffered by the economy as a result of an individual absence
from work through illness, decreased efficiency or premature death.



Appendix E: Health economics of 
comparing different methods of 
administration of methylprednisolone in 
the treatment of acute relapses in 
multiple sclerosis

Introduction

The group were interested in finding out more about the potential costs and benefits of

different methods of administering high-dose corticosteroids for the treatment of acute relapse.

It is important to note that clinical practice varies widely and this document is based on ‘usual’

treatment, to the extent that it is possible to state what this is.

There is little clinical evidence available in this area. The evidence review (see Section 4.4)

identified four trials comparing methylprednisolone with placebo and two trials comparing oral

with intravenous methylprednisolone. The latter two trials are relevant to the current question

and they were both carried out in the UK; unfortunately they are small and also difficult to

compare given the different regimens used. Neither included any collection or analysis of resource

use data. A further search for economic evidence in this area, which imposed no quality criteria

on studies, found only one relevant paper. This is a survey of 212 consultant neurologists carried

out in March 1997, which questioned them on their use of corticosteroids in the treatment of MS. 

Formal economic modelling which attempts to systematically evaluate costs and benefits is not

possible without relevant clinical data. Instead the costs and benefits of these three methods of

administration were itemised in a way that facilitates comparisons. 

While there are a number of choices of drugs and methods of administration, the focus here

was on the use of methylprednisolone administered in three ways:

● hospital intravenous (inpatient or day case) 

● home intravenous 

● oral.

Background

Hospital administration of intravenous methylprednisolone is the most common treatment for

relapse. In many cases the person with MS will need to be admitted to hospital as a result of the

disability caused by the relapse and in these cases they will usually receive intravenous

methylprednisolone during their hospital stay. Where admission for disability is not necessary,

many people will still be admitted in order to administer intravenous corticosteroids. 

The hospital intravenous category considered here largely refers to inpatient stays, as day case

administration is rare. A recent survey suggested that only 7% of neurologists could offer

administration as day case.462 Admission to hospital is probably more common in those areas
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where specialist neurology units are not available, as there are few alternatives for administering

high dose corticosteroids in these cases. Day case administration (and home intravenous) will

be more common in areas with specialist units. 

It is important to note that the only efficacy information considered here comparing oral and

intravenous methylprednisolone comes from trials where intravenous administration was

offered as a day case by the pharmacy at hospitals with specialist centres. This may not be

representative of the usual method of administration of intravenous methylprednisolone across

England and Wales. 

Home intravenous administration is included here as it was of interest to the group. However,

it is not readily available in most parts of the country. The same survey suggested that only 5%

of neurologists had the facilities to offer home intravenous treatment with

methylprednisolone.462 There is no information on the number of GPs who may be able to

offer this service. 

The survey of neurologists may be misleading as in many parts of the country people experiencing

a relapse will be managed by their GP (who would usually take advice from a neurologist). Once

GP contact is established the care pathway will depend on the GP’s and patient’s experience of MS

and relapse, the GP’s relationship with the patient and local access to neurology services. 

Oral corticosteroids are used by some GPs and some neurologists to treat relapse. 

The Tremlett survey found that 74% of neurologists would recommend oral administration

instead of intravenous methylprednisolone at sometime, although the most popular response

(48%) was for ‘occasional use’ (<25% of cases).462 Oral prednisolone was the most common

treatment, with only 23% recommending oral methylprednisolone. There is no evidence on the

comparative efficacy of prednisolone against methylprednisolone. 

Making comparisons

In the absence of appropriate clinical or economic evidence Table E1 is ‘think piece’ in an effort

to encourage full consideration of potential costs and benefits when different methods of

administration are being compared. 

The potential costs and benefits have been classified under six headings.

s Effectiveness

The methods are compared in relation to their effect on relapse. The only formal comparative

clinical evidence comes from two RCTs comparing oral methylprednisolone with intravenous

administration as a hospital day case;124,125,134 these show equal efficacy. There is no formal

clinical evidence comparing home intravenous administration with either hospital intravenous

or oral administration. Assuming comparable regimens there is probably no reason to expect a

difference in efficacy between home and hospital intravenous administration. However, this

does not take into account potential problems or side effects of treatments. 
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s NHS resources

There is no formal evidence on the NHS resource use involved in any of the methods of

administration. In terms of the pure drug cost, an intravenous course of methylprednisolone

costs just over twice as much as an oral course.6 The costs of intravenous administration are

much higher, especially if they involve an inpatient stay (although the stay may not always be

solely for drug administration). Day case administration is likely to be cheaper than an inpatient

stay, but this facility is probably only available at larger hospitals with specialist services.

Home intravenous administration requires equipment provision and involves staffing costs for

home visits. 

A study in a Toronto teaching hospital which followed 92 patients for 12 months showed that

inpatient administration of methylprednisolone was more expensive than outpatient or home

administration.463 This finding was robust to all sensitivity analysis. However there was no clear

finding on the comparative costs of home against outpatient treatment, and this depended on

assumptions made about the relevant overheads and staff costs. 

s Quality of life 

There is no formal evidence on the effect of alternative methods of methylprednisolone delivery

on quality of life. Positive effects on quality of life would be expected to result from alleviation

of the symptoms associated with relapse. It is also probably reasonable to assume that

intravenous procedures would have a greater adverse affect on QoL than oral administration. It

is usually assumed that QoL is adversely affected by hospital admission, but it is also important

to consider the substantial burden imposed by daily hospital visits. 

Home treatment is likely to be preferred in terms of QoL. An Italian study by Pozzilli et al

comparing a home-based management program with hospital care for MS found a significant

benefit in favour of home-based care for four of the eight dimensions of the SF-36:* general

health, bodily pain, emotional role and social functioning.464

s Patient and carer costs

There is no formal evidence on the patient burden associated with alternative methods of methyl-

prednisolone delivery. The main costs will arise from absence from work which are due to the

relapse itself and also from any costs of drugs or equipment borne by the patient. In addition day

case administration will require travel to hospital which involves time and possibly direct financial

burden. 

s Side effects, tolerability etc

The trials of oral vs intravenous administration reported similar (minor) side effects in both

arms. The risk of infection is greater from intravenous treatment, but it is not clear whether

there may be a greater risk at home or in hospital. 
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* The SF-36 is a generic health-related quality of life instrument that has been used in many studies of multiple
sclerosis treatments and has been shown to be a valid and sensitive measure of QoL in the population of people
with MS. The SF-36 contains 36 items covering eight dimensions of health: general health, bodily pain,
physical functioning, emotional role, physical role, mental health, social functioning and vitality.



It has been argued that oral therapy, being easier than intravenous, might be used more

frequently or courses extended when clinical response is lacking. This increased ‘routine’ use

would increase the chances of corticosteroid-induced side effects. It may also increase the

chances of the therapy being used inappropriately. 

s NHS delivery issues

There is geographical variation in the availability of home-based intravenous treatment and day

case treatment at hospital. Home treatment requires equipment and the availability of appro-

priate staff, while day case treatment requires facilities that are unlikely to be available at DGHs. 

Summary

Many factors should be considered when comparing alternative methods of methyl-

prednisolone delivery and there is little formal evidence on any of these. There is no clearly

dominant treatment in terms of clinical effectiveness or resource use. 
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Oral Hospital IV Home IV

Oral Effectiveness: equal (2 RCTs) Effectiveness: no evidence

NHS resources (no evidence) NHS resources (no evidence)
• lower drug & admin costs* • lower drug & admin costs*
• no hospitalisation • Quality of Life (no evidence)
• Quality of Life (no evidence) • = relief of symptoms?
• = relief of symptoms? • non-invasive vs invasive.
• non-invasive vs invasive 
• higher than if in hospital?

Patient/carer costs (no evidence) Patient/carer costs (no evidence)
• absence from work • absence from work?
• prescription charges? • prescription charges ?

Side effects etc (little evidence) Side effects etc (little evidence)
• equal (‘minor’) • increased routine use?
• increased routine use?

NHS delivery issues (no NHS delivery issues (no evidence)
evidence) • no major issues?
• no major issues? 

Hospital Effectiveness: equal (2 RCTs) Effectiveness: no evidence 
IV

NHS resources (no evidence) NHS resources (no evidence) 
• higher drug & admin costs* • = drug costs? 
• hospitalisation (or day case) • hospitalisation (unless day case)

Quality of life (no evidence) Quality of life (no evidence) 
• = relief of symptoms? • relief of symptoms
• invasive vs non-invasive • hospitalisation (or daily visits)
• hosp. (or daily visits) 

Patient/carer costs (no evidence) Patient/carer costs (no evidence) 
• absence from work • absence from work 
• travel for day case • travel for day case

Side effects/tolerability Side effects/tolerability
• equal (‘minor’) • no evidence
• risk of infection • risk of infection

NHS delivery issues (no evidence) NHS delivery issues (no evidence) 
• Avail. of day case service • availability of day case service 
• appropriateness of bed use • appropriateness of bed use

Home  Effectiveness: no evidence Effectiveness: no evidence
IV

NHS resources (no evidence) NHS resources (no evidence)
• higher drug & admin costs* • = drug costs?
• costs of monitoring • costs of monitoring
• home equipment costs • home equipment costs 

Quality of life (no evidence) Quality of life (no evidence)
• = relief of symptoms? • relief of symptoms
• invasive vs non-invasive • home vs hospital 

Patient/carer costs (no evidence) Patient/carer costs (no evidence)
• absence from work • absence from work

Side effects/tolerability Side effects/tolerability
• risk of infection • risk of infection
• less tendency for routine use?

NHS delivery issues (no evidence) NHS delivery issues (no evidence)
• availability of equipment • availability of equipment 
• staff for home visits • staff for home visits

* Drug costs have been estimated using regimens from Barnes et al134 and drug costs from BNF43 (September 2002).
Intravenous methylprednisolone 1000mg daily for 3 days = £41.31. Oral methylprednisolone 48mg day for 7 days, 24mg day for
7 days, 12mg day for 7 days = £18.48.

Table E1 Comparing methods of administering methylprednisolone (compare row with column)



Appendix F: Economic evidence for 
nuclear magnetic resonance imaging 
scans in the diagnosis of MS

Magnetic resonance imaging (MRI) is a relatively expensive diagnostic technology (costing

approximately £200 per scan*), and a relevant question is whether the benefits of MRI are

worth the additional cost. While safety evaluations indicate that non-contrast MRI is safe for

most people including pregnant women,465 and the procedure is not painful or invasive, many

people find it uncomfortable. Benefits from MRI in diagnosis of MS may arise from the medical

information it provides (which in turn informs disease management) and also from the

potential psychological value of the information to the patient. In addition MRI may reduce the

need for other tests, and in particular the need for EPs, CSF examination and lumbar puncture

has diminished in recent years.466

How might MRI affect care?

In MS the majority of interventions are targeted at symptoms rather than the disease itself, and

the extent to which symptom management is influenced by diagnosis is unclear. A review of

evidence suggested that MRI has had little direct impact on therapeutics or patient

outcomes.465 However, it seem sensible to suggest that errors of diagnosis, delay in diagnosis

and invasive tests will all occur more often if MRI is not carried out (expert opinion). 

The availability of the disease-modifying therapies (DMTs) interferon beta and glatiramer

acetate under the risk-sharing scheme may have implications for the use of MRI in diagnosing

MS. DMTs are available to people with a diagnosis of relapsing-remitting MS (RRMS) or

secondary progressive MS (SPMS) in which relapses are the dominant feature, and who meet

the Association of British Neurologists’ criteria for treatment. It is estimated that between

7,500–9,000 people in England and Wales may be eligible for treatment (approximately 12.5%

to 15% of the estimated total number of people with MS). The ABN criteria are not dependent

on diagnosis via MRI and it is unclear how many of the eligible population would require an

MRI scan to confirm diagnosis before access to treatment (the majority of people will already

have had an MRI scan before this point). 

Nevertheless, in countries where DMTs have been more commonly used than the UK, MRI is

often used to aid the decision on whether to start, stop or modify therapy. This may mean that

the risk-sharing scheme does increase the requests for MRIs.466 The new international panel

criteria which recommends MRI for diagnosis on people with clinically isolated symptoms is

also likely to increase demand for MRI scans.55

Existing cost-effectiveness studies 

Only two studies were identified;93,94 these looked at the targeting and cost-effectiveness of

MRI for people with equivocal neurological symptoms who may have MS. Both studies employ
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decision analytic models, which are particularly valuable in evaluating diagnostic technologies

since they enable modelling of alternative scenarios with their associated costs and benefits

given available information, and they also allow identification of key areas of uncertainty

around clinical utility and cost-effectiveness which can guide future research. Both studies are

by the same authors and represent developments of the same piece of work; only the latest study

is included in the evidence tables.93

This study made good use of information available at the time (early 1990s) and also employed

comprehensive sensitivity analysis to deal with the large amount of uncertainty surrounding the

key model parameters. The study concluded that MRI was not cost-effective in people with low

prior probability of MS (unless the diagnostic information has a very high psychological value

to patients). As the probability of disease increases, further MRI use becomes cost-effective.

Given the fact that this study is relatively old (in an area where the technology is developing)

and that it is based in the US, there is little value in citing specific cost-effectiveness ratios.

Nevertheless, the results do question the usefulness of routine use of MRI in people where the

probability of MS being present is low unless there is a reasonable probability of an alternative

diagnosis that can also be diagnosed using MRI being present. 

The results from both studies revealed that the key areas of uncertainty were the diagnostic

accuracy of MRI and the value of the diagnostic information to patients (over and above the

affect of the test result on disease management); both of these factors will have an important

influence on the cost-effectiveness of the technology. In addition, these studies were carried out

before the availability of the DMTs interferon beta and glatiramer acetate, so they do not take

account of any additional benefit arising from speeding up access to these therapies.

Increasing the relevance of this information 

In an effort to update these cost-effectiveness studies and improve their relevance to our

recommendations, a further comprehensive search was carried out to find economic

information on the use of MRI as a diagnostic technology in MS and other neurological

diseases, ie to identify the potential costs and benefits of MRI. As well as updating the original

search of standard bibliographic databases (and broadening this outside of MS) the new search

also focused on a number of key websites and databases. In addition information was sought

from a number of relevant professional and academic organisations. 

This search (and the review of the clinical evidence) revealed that evidence on the diagnostic

accuracy of MRI had improved very little since the US cost-effectiveness studies of the early

1990s. As a result it was not possible to construct a cost-effectiveness model within the required

time. Furthermore, this model would probably be of little value since it would be characterised

by the same key uncertainties as the earlier work. 

As an alternative to cost-effectiveness modelling (and after taking further advice from some

members of the GDG) the focus was on providing answers to some questions, which may help

to inform our recommendations. 

What proportion of people with (suspected) MS receive an MRI scan at present?

There is no formal data source containing this information. Expert opinion suggests that almost

all people with MS will have had an MRI scan at some point, but it is not clear how many people
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with suspected MS (ie some evidence from clinical tests) will get a scan, or how long they would

have to wait (see below). 

The number of MRI scans carried out for the purpose of diagnosing MS can only be estimated

from incidence figures. There is uncertainty in estimating the current incidence and prevalence

of MS. The HTA systematic review on the natural history and epidemiology of MS, produced

to inform these guidelines,4 cites prevalence of 100–109 per 100,000 and incidence of 3.5 to 3.8

per 100,000. Expert opinion from Alistair Compston and David Miller suggests an incidence of

7 per 100,000. This amounts to around 2,100 to 4,200 first diagnostic scans per year, depending

on which incidence figure you take and assuming that all new cases receive an MRI scan. David

Miller has suggested that as many again are probably done to exclude a diagnosis of MS. 

Despite much concern over extremes in geographical variation there is little formal data on this.

In relation to access to a neurologist, an ABN survey in 1999 and 2001 (www.theabn.
org/ukneuro/acuteneurology.html) asked consultant neurologists how long was the wait until

their next appointment for a routine referral from a general practitioner for any purpose. The

results show waits varying from 13 weeks in North West Thames to 51 weeks in Wales. Some

areas show improvement since 1999, but in others the situation has worsened. 

MRI scanning facilities in the UK are heavily used and if scanners are not used for the purposes

of diagnosing MS, the machinery and staff would almost certainly be involved in scans for other

purposes, so any cost savings from fewer MS scans are unlikely to be realised. However, there is

a true opportunity cost from using a scanner to aid in the diagnosis of MS. 

What is the value of MRI in the diagnosis of relapse?

From the research point of view there appears to be much interest in MRI results as a potentially

more objective outcome measure than EDSS in measuring disease progression. However, it is

not clear how MRI results can be translated into patient-based outcomes (like quality of life)

and evidence on the relationship between MRI and clinical progression is not conclusive. Any

recommendations on the role of MRI in the continued management of MS (ie after diagnosis)

must consider the effect on waiting times for initial diagnostic scans. 

Other important questions for which it was not possible to find information

■ Do patients have lower/higher subsequent treatment costs if they have had more MRIs?

■ Do patients have different rates of disability/relapse/death if they have had more MRIs?

■ Can the cost of an MRI be equated with any clinical gain?
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Additional data needed to 
Clinical presentation make diagnosis Comment

Two or more attacks; None. If tests (MRI scans or CSF analysis) are undertaken and 
objective clinical evidence of are negative extreme caution must be taken before 
two or more lesions. making a diagnosis of MS. Alternative diagnoses must 

be considered. There must be no better explanation for 
the clinical picture.

Two or more attacks; Dissemination in space MRI scan must fulfil criteria for brain abnormality 
objective clinical evidence of demonstrated by MRI. (overleaf).
one lesion.

Two or more MRI-detected lesions Positive CSF: oligoclonal bands detected by established 
consistent with MS plus positive methods, preferably isoelectric focusing, different from 
CSF. any such bands in serum; or by a raised IgG index.

Await further clinical attack 
implicating a different site.

One attack; Dissemination in time MRI scan must fulfil criteria for dissemination of 
objective clinical evidence of demonstrated by MRI. lesions in time (overleaf).
two or more lesions.

Second clinical attack.

One attack; Dissemination in space, MRI scan must fulfil criteria for brain abnormality
objective clinical evidence of demonstrated by MRI scan. (overleaf).
one lesion (mono-
symptomatic presentation; Two or more MRI-detected lesions Positive CSF: oligoclonal bands detected by 
clinically isolated syndrome). consistent with MS plus positive established methods, preferably isoelectric focusing, 

CSF and dissemination in space, different from any such bands in serum; or by a raised 
demonstrated by MRI scan IgG index.
or second clinical attack.

MRI scan must fulfil criteria in the second paragraph of 
the criteria for dissemination of lesions in time (overleaf).

Insidious neurological Positive CSF and dissemination Positive CSF: oligoclonal bands detected by established 
progression suggestive in space, methods, preferably isoelectric focusing, different from 
of MS. demonstrated by any such bands in serum; or by a raised IgG index.

nine or more T2 lesions in brain or
two or more lesions in spinal cord, 
or four to eight brain plus one 
spinal cord lesion.

Abnormal VEP associated with Abnormal visual evoked potential of the type seen in 
four to eight brain lesions, or MS (delay with well preserved wave form).
with fewer than four brain lesions 
plus one spinal cord lesion 
demonstrated by MRI and
dissemination in time, 
demonstrated by MRI.

Continued progression for one year. MRI scan must fulfil criteria shown in criteria for brain 
abnormality (overleaf).

Table G1 Making the diagnosis



Magnetic resonance imaging criteria

s Magnetic resonance imaging criteria for brain abnormality

Magnetic resonance imaging criteria for brain abnormality are based on three of four of the

following:

● one gadolinium-enhancing lesion or nine T2-hyperintense lesions if there is no

gadolinium enhancing lesion

● at least one infratentorial lesion

● at least one juxtacortical lesion

● at least three periventricular lesions.

Note that one spinal cord lesion can be substituted for one brain lesion. Data from Barkhof et al

1999 and Tintore et al 2000.

s Magnetic resonance imaging criteria for dissemination of lesions in time

If a first scan occurs three months or more after the onset of the clinical event, the presence of

a gadolinium-enhancing lesion is sufficient to demonstrate dissemination in time, provided

that it is not at the site implicated in the original clinical event. If there is no enhancing lesion

at this time, a follow-up scan is required. The timing of this follow-up scan is not crucial, but

three months is recommended. A new T2- or gadolinium-enhancing lesion at this time then

fulfils the criterion for dissemination in time.

If the first scan is performed less than three months after the onset of the clinical event, a second

scan done three months or more after the clinical event showing a new gadolinium-enhancing

lesion provides sufficient evidence for dissemination in time. However, if no enhancing lesion

is seen at this second scan, a further scan not less than three months after the first scan that

shows a new T2 lesion or an enhancing lesion will suffice.

Guidelines for the accurate diagnosis of MS according to the McDonald criterias

1) The diagnosis should be made by an experienced clinician with expert knowledge of MS

and similar neurological conditions.

2) The prior probability that the individual has MS depends on factors such as age, ethnicity

and geographical location.

3) Objective evidence of dissemination in time and space of lesions typical of MS is

mandatory, as is the exclusion of other, better explanations for the clinical features.

4) Historical reports of symptoms may suggest previous episodes of demyelination, but

cannot be used without objective evidence to satisfy the requirement of lesions

disseminated in time and space.

5) MS can be diagnosed on purely clinical evidence of lesions separated in time and space.

6) Radiological (MRI) and laboratory evidence is desirable and may be essential where

clinical evidence is insufficient for a secure diagnosis.

7) The choice of investigation will be determined by the clinical situation; for example, a

delayed visual evoked potential is of value in a person with a spinal cord lesion but is of

little value in a person with optic neuritis.
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8) MRI is less useful in older people and in other inflammatory conditions such as acute

encephalomyelitis where its specificity is lower. MRI is not applicable in people with

metallic foreign bodies, pacemakers, etc or in those who cannot tolerate the procedure.

Flow charts for diagnosis of MS using McDonald criteria

s Diagnostic criteria for suspected MS (two or more attacks)

s Diagnostic criteria for suspected MS (monosymptomatic)

Two or more clinical
attacks

with two or more
objective lesions

Brain MR shows dissemination in space

One Gd-enhancing lesion or
• nine T2 hyperintense lesions if no Gd-enhancing 

lesion plus
• one or more infratentorial lesions plus
• one or more juxtacortical lesions plus
• three or more periventricular lesions.

NB: One cord lesion can substitute for one brain lesion.

MS diagnosed

MS diagnosed

Positive CSF
(oligoclonal IgG bands

in CSF and not serum or
elevated IgG index)

Brain MR shows two
or more lesions

consistent with MS

plus

plus

plus

plus

Further clinical attack involving a different site

Two or more clinical
attacks

with one objective
lesion

Single attack
with one

objective lesion

Positive CSF
(oligoclonal IgG

bands in CSF and
not serum or

elevated IgG index)

Brain MR shows
dissemination in space

One Gd enhancing lesion or

• nine T2 hyperintense 
lesions if no Gd enhancing 
lesion plus

• one or more infratentorial 
lesions plus

• one or more juxtacortical 
lesions plus

• three or more periventricular 
lesions.

NB: One cord lesion can
substitute for one brain lesion.

plus

plus plus

plus

Brain MR shows
two or more 

lesions consistent
with MR

Brain MR shows
dissemination in time

One Gd enhancing lesion
demonstrated in a scan
done at least three months
following onset of a clinical
attack at a site different
from attack

or

In absence of Gd-
enhancing lesions at three
month scan, follow-up scan
after an additional three
months showing 
Gd-enhancing lesion or
new T2 lesion.

MS diagnosed



s Diagnostic criteria for suspected MS (single attack)

s Diagnostic criteria for suspected MS (progressive from onset)
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Single
clinical
attack

with two
objective
lesions

plus

plus

Brain MR shows
dissemination in time

One Gd-enhancing lesion
demonstrated in a scan done
at least three months following
onset of a clinical attack at a
site different from attack

or

In absence of Gd-enhancing
lesions at three month scan,
follow-up scan after an
additional three months
showing Gd-enhancing lesion
or new T2 lesion.

MS diagnosed

Second
clinical
attack

No attacks but progression
from onset with one

objective lesion

Positive CSF
(oligoclonal IgG bands in

CSF and not serum or
elevated IgG index)

Brain MR shows
dissemination in space
• by nine T2 hyperintense brain

lesions or
• two or more cord lesions or
• four to eight brain and one

cord lesion or
• positive VEP with four to eight

brain lesions or
• positive VEP with less than

four brain lesions plus one
cord lesion.

plus

plus

plus

plus

Continued progression for one year

Brain MR shows
dissemination in time
One Gd-enhancing lesion
demonstrated in a scan
done at least three months
following onset of a clinical
attack at a site different
from attack
or
In absence of Gd-
enhancing lesions at three
month scan, follow-up scan
after an additional three
months showing 
Gd-enhancing lesion or
new T2 lesion.

MS diagnosed
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Appendix H: Assessments and 
measures

These guidelines do not recommend or even mention specific measures or assessments. A brief

explanation is given in the introduction. This appendix gives a little more information.

However, it must be emphasised that the measures mentioned here are not being recommended

in any way.

First, the reader is reminded of the second paragraph in section 3.2.1:

The process of assessment refers both to the collection and to the interpretation of data

needed to identify problems (screening) and to inform the solutions. The process of

assessment may or may not include measurement, which is the quantification of data

against some metric. In other words, an assessment procedure may be considered to have

two purposes which may be distinct or combined:

● the detection of a phenomenon (ie diagnosis); and,

● the measurement of a phenomenon.

The questions faced are whether we are able to give recommendations that cover:

● how specific impairments or activity limitations should be detected

● how the severity of any impairment or activity limitation should be quantified, for

example when measuring the outcome of an intervention

● what protocols should be used when first seeing a person with MS in order to detect most

common or important difficulties.

In all three cases the first step is to collect data from or about the person with MS, and so the

discussion is primarily concerned with whether or not the guidelines should mention or

recommend specific data collection tools. These are referred to as ‘measures’ or ‘assessments’

interchangeably and loosely. A measure is a way of quantifying something; an assessment is a

process of making a rehabilitation diagnosis through identifying and sometimes quantifying

the presence of various abnormalities. The recommendations have emphasised the need for the

process of assessment, and implied that measurement should be considered. The question is

whether specific tools should be recommended.

The problems

There are several problems, especially in the context of a document that is emphasising the need

to base recommendations on evidence.

The evidence searches undertaken have not been appropriate for making decisions on which

data collection tools to recommend. To give reasonable evidence we would need to search for

evidence on what purposes each tool might be suitable for, how reliable it is, how sensitive to

change if used for that purpose, its diagnostic sensitivity and specificity if used for that purpose,

its feasibility, and its comparative utility with other tools.

For almost all tools only minimal published data are available. Specifically there are very little

comparative data to guide any choice between tools that collect data on the same problem.



However, the number of tools used in research is vast. This appendix includes a list of measures

mentioned in the studies tabulated in the evidence tables. This list is only a small proportion of

the measures used in the totality of MS research. Moreover, in clinical practice a different set of

measures is used (in as far as measures are used at all). The utility, validity etc of most of these

measures is unknown.

It also needs to be recognised that many people hold strong views on what to use and will

anyway disagree with and probably ignore any recommendations. The comments by

stakeholders illustrated the wide variety of opinions on appropriate measures vividly – there

was no agreement by stakeholders on any single measure.

At the same time those without strong views might not use any tools, whatever is

recommended.

In favour of making recommendations

In the guidelines we have suggested repeatedly that specific problems (such as swallowing

difficulties) are identified, but not how. This omission lessens the likelihood of the

recommendations being followed. Many stakeholders suggested that we should include

recommendations, but usually recommended ones that others did not.

Against making recommendations

Although we have not searched systematically for evidence on measures, there is in fact little

useful evidence available and we have not searched for or found the relatively limited available

evidence. Consequently any recommendations made will be arbitrary and will not be agreed.

Therefore it is unlikely that any specific recommendations will be followed, making it unwise

to make them.

We do not have the time or resources to undertake a proper systematic search for evidence even

in one domain, let alone for the whole of neurological rehabilitation. It is wiser to make no

recommendations than to make recommendations that are personal preferences, rather than

based on firm evidence, and likely to be disputed by more people than agree on them.

What is available?

In the process of formulating these guidelines and collating the evidence we have, however,

produced some information.

First, there is a simple list of all the measures used in the research studies referred to in this

document. Many of these measures are untested and few will be useful.

List of measures

The tabulated list of measures is simply set out in order of frequency, with a brief note on some

measures where known. The names given are those abstracted from the original papers, and

some of the measures may have no further data available. To find further details the reader

should identify the study that used the test and read the original paper.

Multiple sclerosis: national clinical guideline for diagnosis and management
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Conclusions

Several conclusions can be drawn from this appendix.

Firstly, future search strategies should focus on investigating:

● validity: what purposes the measure can fulfil (or what measures can fulfil a specific

purpose)

● reliability: how consistent the tool is when used in different circumstances by different

people or in different ways

● sensitivity: what change or difference can it detect

● utility: this is a review of such factors as the time and effort needed to use the measure,

the amount of equipment needed, the training needed by the assessor, and how much the

information gained alters clinical decisions.

Second, a large number of measures have been used, but many only once.

A research programme should be set up to investigate simple measures for routine use,

preferably not limited to MS but covering all neurological conditions.
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Number of 
studies Assessment tool

84 EDSS
13 ADL otherwise unspecified
13 AI (Ambulation Index – Hauser)
13 Ashworth scale
12 SF-36
11 FSS (Fatigue Severity Scale)
10 BDI (Beck Depression Inventory)
8 Alexander score
7 Nottingham health profile
6 9-HPT (Nine Hole Peg Test (manual dexterity))
6 Barthel Index ADL
6 Frenchay activities index – extended ADL
6 Kurtske FSS (EDSS)
5 Rivermead mobility index
5 State Trait Anxiety Inventory (STAI)
4 DSS (Disability Status Scale; precursor to 

EDSS)
4 General Health Questionnaire
4 Incapacity Status Scale
4 POMS (Profile of Mood States)
4 RFSS
4 Scripps NRS (Neurological Rating Scale 

(impairments))
4 FIM (Functional Independence Measure)
4 HADS (Hospital Anxiety and Depression scale)
3 GNDS (Guy’s Neurological Disability Scale)
3 NRS (Neurological Rating Scale Scripps)
2 Berg Balance Test
2 ERP (Evoked Response Potential (EEG))
2 Hamilton Rating Scale
2 London handicap scale
2 MS Symptom Checklist
2 Snellen test
1 Accomodation self-efficacy measure
1 Affect Balance Scale
1 AMB 
1 Anxiety Scale Score (ASQ)
1 Arthritis impact measurement scale
1 ASSS
1 Aulhorn Flicker Test
1 Borg’s post reading (perceived rate of 

exertion)
1 Boyarsky Scale
1 Brief Assessment of Social Engagement and 

Life Satisfaction Index scores
1 Bronx scale
1 CDQ
1 Cerebellar Functional System Score
1 Chalder Fatigue Scale Score
1 Community Integration Score
1 COP Sway Centre of Pressure
1 Cybex flexion score (quadriceps spasticity)
1 Dartmouth Co-Op Chart
1 DRS Disability Rating Scale
1 Environmental status score
1 EQUISCALE
1 Esteem (SES)
1 Everyday memory problems (EMQ)
1 FAMS symptoms (Functional Assessment in MS)
1 Fatigue Impact Scale (FIS)
1 FDS (pyramidal functions and bladder and 

bowel functions)

Number of 
studies Assessment tool

1 Fog scale 
1 Global gait score
1 Gottschalk and Gleser Scale
1 Gulick MS Specific Symptom Scale Score
1 Health Attribution Test
1 Hopkins Verbal Learning Test (HVLT)
1 HRSD
1 Imagery Assessment Tool
1 Independence of activities of daily living (IADL)
1 Jebsen Test of Hand Function (JTHF)
1 Marital adjustment (Marital Adjustment Test – 

MAT)
1 Memory concentration test
1 MFIS score
1 MMPI D-30 scale
1 MMSE (Mini-Mental State Examination)
1 MS self-efficacy function and control sub-

scales
1 MSIS
1 MSPSS (total social support)
1 MSQOL-54
1 MSSE
1 Nottingham Extended ADL index
1 Oxford Handicap Scale Scores
1 PASAT
1 Personality change (NEO-PI, Hogan Empathy 

Scale)
1 Philadelphia Geriatric Center Morale Scale
1 Prose Memory (MAS)
1 Rankin Scale
1 Rehabilitation Institute of Chicago Functional 

Assessment Scale
1 RIC-FAS
1 Rivermead Behavioral Memory Test
1 Rivermead Motor Assessment (gross function, 

leg function, functional assessment)
1 Rosenberg Self-Esteem Scale
1 SDDRE (how essential help with ADL is)
1 SDDRO (help required in the last 24 hours with 

personal care, mobility, household tasks, 
leisure and employment)

1 SDMT written (one of the attention/visuomotor 
search scales)

1 SF-36 
1 SF-54
1 Shiply Institute of Living Scales
1 SOMC (Short Orientation Memory

Concentration Test)
1 Spiral copying
1 SSEP (Somato-sensory evoked potential (EEG))
1 Standardised neurological status
1 Symbol Digit Modalities Test (oral version)
1 Symptom rating questionnaire (patient 

assessment)
1 Symptom Trait Scale (physical symptoms)
1 Tempelaar Social Experience Checklist (SET)
1 Visual Faces Scale Rating (patient rating of pain 

and spasticity)
1 WAIS similarities and WAIS picture arranging

Table H1 Assessment tools used as outcome measures in multiple sclerosis RCTs and CCTs in evidence tables
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These are available at www.rcplondon.ac.uk/pubs/books/ms/

The evidence tables provide full details of the studies identified and critically appraised as part

of the formal systematic review. They are organised according to guideline section, clinical

question and study design.



Appendix J: The scope of the clinical 
guideline

Preamble

The National Institute for Clinical Excellence is responsible for developing, disseminating and

giving advice on the implementation of clinical guidelines to provide advice on best practice for

patients and health professionals in the NHS in England and Wales.

Title

Multiple sclerosis: national clinical guidelines for diagnosis and management in primary and

secondary care.

Summary

The guideline will be relevant to adults of all ages with MS and will cover the full range of care

that should be routinely made available from the NHS, including appropriate use of

mainstream pharmacological, physical therapy, rehabilitative and psychosocial treatments.

Status

This scoping statement has been subject to a period of consultation and discussed with

stakeholders. It has been approved by the Guidelines Advisory Committee and the Institute’s

Guidance Executive and will be posted on the Institute’s website along with details of the

commission and the developers of the guidelines.

Issues and objectives

● Multiple sclerosis is a progressive neurological condition. It has a variable clinical course

and patients present with a variety of problems. They can present with a relapsing-

remitting disorder that, after a variable time course, may evolve to a secondary

progressive disorder. They may also present with a primary progressive disorder

particularly in older patients.

● The guideline will cover a very broad range of care services, and the developers will need

to assess how best to approach this.

● This is an NHS guideline. Although it will comment on the interface with other services,

such as those provided by social services and the voluntary sector, it will not include

services exclusive to these sectors.

● The guideline will incorporate the Institute’s guidance on the use of interferon beta and

glatiramer acetate.
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Inclusions and exclusions

s Disease or condition

The guideline will be relevant to adults of all ages with MS. The guideline should offer best

practice advice on the diagnosis of MS and on the NHS care of patients diagnosed with various

forms of MS. Diagnosis, early management, relapsing-remitting and progressive stages of the

disease should be considered. Severe and advanced stages of the condition, and the

management of rarer symptoms and treatment side effects will also be covered. Supportive and

palliative care will be covered only to the extent that they relate specifically to MS.

s Health care setting and professions

The guideline will cover the care provided by clinicians who have direct contact with and make

decisions concerning the care of patients with MS. It will address the needs of patients and

carers in whatever setting NHS care is provided.

The guideline will need to comment on the way health care services need to interact with

services provided by Social Services and the voluntary sector, but will not seek to guide the

practice of social care or services provided by the voluntary sector.

s Interventions and treatment modalities

The guidelines will cover the full range of care that should be routinely made available from the

NHS, including appropriate use of mainstream pharmacological, physical therapy,

rehabilitative and psychosocial treatments.

These will include:

● the diagnosis of the disease

● pharmacological treatments: the guideline will consider the long established and widely

used drugs such as steroids (various forms) and azathioprine but the brief specifically

excludes evaluation of the interferon betas and glatiramer acetate which are being

appraised by the Institute.

● consideration of alternative treatments that might modify disease progress: although the

evidence base is much weaker for these therapies, many patients use them. By considering

them, the developers will, amongst other observations, be able to point out where more

data may be needed to enable a thorough appraisal of their value.

● prevention of secondary disease processes: including the prevention of pressure sores,

contractures, and of incidental diseases that threaten life (eg ’flu vaccination) as these

pertain to MS. The guideline will take account of the guideline on pressure ulcers.

● management of impairments and disabilities: the following will be considered as they

apply to people with MS:

– anti-spastic treatments

– urinary and bowel problems

– fatigue management

– ataxia and other movement disorders

– visual problems
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– mood/emotions

– swallowing/feeding/diet

– pair/sensory disturbance

– mobility and function posture

● models of care: the guideline will consider evidence on the effectiveness of models of care

required to deliver the recommendations in this guideline.



References

1. Field M, Lohr K. Clinical practice guidelines: directions for a new program. Washington: National Academy

Press, 1990. 

2. Robertson N, Deans J, Fraser M, Compston D. Multiple sclerosis in south Cambridgeshire: incidence and

prevalence based on a district register. Journal of Epidemiology and Community Health 1996;50:274–9.

3. Ford H, Gerry E, Airey C et al. The prevalence of multiple sclerosis in the Leeds Health Authority. Journal

of Neurology, Neurosurgery & Psychiatry 1998;64:605–10.

4. Richards R, Sampson F, Beard S, Tappenden P. A review of the natural history and epidemiology of

multiple sclerosis: implications for resource allocation and health economic models. Health Technology

Assessment 2002;6:18.

5. Freeman JA, Thompson AJ. Community services in multiple sclerosis: still a matter of chance. Journal of

Neurology, Neurosurgery & Psychiatry 2000;69:728–32.

6. Wade DT, Green Q. A study of services for multiple sclerosis. London: Royal College of Physicians, 2001.

7. Kobelt G, Lindgren P, Parking D et al. Costs and quality of life in multiple sclerosis: a cross section

observational study in the UK. Stockholm: Stockholm School of Economics, 2000. 

8. International Classification of Functioning Disability and Health (ICF). Geneva: World Health

Organisation, 2001.

9. National Institute for Clinical Excellence. Information for national collaborating centres and guideline

development groups. London: NICE, 2001.

10. NHS Centre for Reviews and Dissemination. Undertaking systematic reviews of research on effectiveness.

CRD Report No. 4. York: University of York, 2001.

11. Whiting P, Rutjes AWS, Dinnes J et al. The development and validation of methods for assessing the

quality and reporting of diagnostic studies. 32765. Health Technology Assessment 2004;4. 

12. Eccles M, Mason J. How to develop cost-conscious guidelines. Health Technology Assessment

2001;5(16):1–69.

13. Murphy MK, Black NS, Lamping DL et al. Consensus development methods, and their use in clinical

guideline development. Health Technology Assessment 1998;2.

14. Mead J. The experience of people with MS: a report of focus group work to inform the development of National

Clinical Guideline for MS. In Progress.

15. Stroke Unit Trialists’ Collaboration. Organised inpatient (stroke unit) care for stroke. The Cochrane

Library 2002;4.

16. Kersten P, George S, McLellan DL et al. Disabled people and professionals differ in their perceptions of

rehabilitation needs. Journal of Public Health Medicine 2000;22:393–9.

17. Kraft GH, Freal JE, Coryell JK. Disability, disease duration, and rehabilitation service needs in multiple

sclerosis: patient perspectives. Archives of Physical Medicine & Rehabilitation 1986;67(3):164–168.

18. Crawford JD, McIvor GP. Stress management for multiple sclerosis patients. Psychological Reports 1987;61:

423–9.

19. Schwartz CE. Teaching coping skills enhances quality of life more than peer support: results of a

randomized trial with multiple sclerosis patients. Health Psychology 1999;18:211–20.

20. Benedict RHB, Shapiro A, Priore R et al. Neuropsychological counseling improves social behavior in

cognitively-impaired multiple sclerosis patients. Multiple Sclerosis 2000;6:391–6.

21. Langenmayr A, Schottes N. Psychotherapy with multiple-sclerosis patients. Psychological Reports 2000;

86:495–508.

175



22. Crawford JD, McIvor GP. Group psychotherapy: benefits in multiple sclerosis. Archives of Physical

Medicine & Rehabilitation 1985;66:810–3.

23. Miller DK, Wolfe M, Spiegel MH. Therapeutic groups for patients with spinal cord injuries. Archives of

Physical Medicine & Rehabilitation 1975;56:130–5.

24. Kugler J, Kruse B, Poehlau D. Psychoneuroimmunological effects of coping training in patients with

multiple sclerosis. Psychologische Beitrage, Special Issue 2000;42:50–9.

25. Mandel AR, Keller SM. Stress management in rehabilitation. Archives of Physical Medicine & Rehabilitation

1986;67:375–9.

26. Department of Health. The expert patient: a new approach to chronic disease management in the 21st

century. London: DH, 2002.

27. O’Hara L, Cadbury H, De Souza LH, Ide L. Evaluation of the effectiveness of professionally guided self-

care for people with multiple sclerosis living in the community: a randomized controlled trial. Clinical

Rehabilitation 2002;16:119–28.

28. Kauppinen R, Vilkka V, Sintonen H et al. Long-term economic evaluation of intensive patient education

during the first treatment year in newly diagnosed adult asthma. Respiratory Medicine 2001;95:56–63.

29. Rodgers H, Atkinson C, Bond S, Suddes M, Dobson R, Curless R. Randomized controlled trial of a

comprehensive stroke education program for patients and caregivers. Stroke 1999;30:2585–91.

30. van denHeuvel ET, de W, Nooyen-Haazen I, Sanderman R, Meyboom-de J. Short-term effects of a group

support program and an individual support program for caregivers of stroke patients. Patient Education &

Counseling 2000;40:109–20.

31. Mant J, Carter J, Wade DT, Winner S. Family support for stroke: a randomised controlled trial. Lancet

2000;356:808–13.

32. Donnelly C, Carswell A. Individualized outcome measures: a review of the literature. Canadian Journal of

Occupational therapy – Revue Canadienne d Ergotherapie 2002;69:84–94.

33. Stolee P, Zaza C, Pedlar A, Myers AM. Clinical experience with Goal Attainment Scaling in geriatric care.

Journal of Aging and Health 1999;11:96–124.

34. Stolee P, Stadnyk K, Myers AM, Rockwood K. An individualised approach to outcome measurement in

geriatric rehabilitation. Journal of Gerontology – Biological Sciences and Medical Sciences 1999;54:641–7.

35. Wood RL. The Rehabilitation Team. In Greenwood RJ, Barnes MP, McMillan TM, Ward CD (eds).

Handbook of neurological rehabilitation: second edition. Hove: Pscyhology Press, 2003.

36. Enderby P, Wade DT. Community rehabilitation in the United Kingdom. Clinical Rehabilitation 2001;15:

577–81.

37. McMillan TM, Ledder H. A survey of services provided by community neurorehabilitation teams in South

East England. Clinical Rehabilitation 2001;15:582–8.

38. Geddes JML, Chamberlain MA. Home-based rehabilitaiton for people with stroke: a comparative study of

six community services providing co-ordinated, multidisciplinary treatment. Clinical Rehabilitation 2001;

15:589–99.

39. Turner-Stokes L, Williams H, Abraham R, Duckett S. Clinical standards for inpatient rehabilitation

services in the UK. Clinical Rehabilitation 2000;14:468–80.

40. Turner-Stokes L, Williams H, Abraham R. Clinical standards for specialist community rehabilitation

services in the UK. Clinical Rehabilitation 2001;15:611–23.

41. Wade DT. Goal planning in stroke rehabilitation: evidence. Topics in Stroke Rehabilitation 1999;6:37–42.

42. Rudd A, Lowe D, Irwin P et al. National stroke audit: a tool for change? Quality in Health Care 2001;10:

141–51.

43. Shiel A, Burns JPS, Hentry D et al. The effects of increased rehabilitation therapy after brain injury: results

of a prospective controlled trial. Clincial Rehabilitation 2001;15:501–14.

176

Multiple sclerosis: national clinical guideline for diagnosis and management



44. Powell J, Heslin J, Greenwood R. Community based rehabilitation after severe traumatic brain injury: a

randomised controlled trial. Journal of Neurology Neurosurgery and Psychiatry. 2002;72:193–202.

45. The Health Committee. Head injury rehabilitation: third report. London: The Stationery Office, 2001.

47. Patti F, Ciancio MR, Reggio E et al. The impact of outpatient rehabilitation quality of life in multiple

sclerosis. Journal of Neurology 2002;249:1027–33.

48. Craig J, Young CA, Ennis M et al. A randomised controlled trial comparing rehabilitation against standard

therapy in multiple sclerosis patients receiving intravenous steroid treatment. Journal of Neurology,

Neurosurgery & Psychiatry 2003. 

49. Di Fabio RP, Soderberg J, Choi T et al. Extended outpatient rehabilitation: its influence on symptom

frequency, fatigue, and functional status for persons with progressive multiple sclerosis. Archives of

Physical Medicine & Rehabilitation 1998;79:141–6.

50. Freeman JA, Langdon DW, Hobart JC, Thompson AJ. The impact of inpatient rehabilitation on

progressive multiple sclerosis. Annals of Neurology 1997;42:236–44.

51. Solari A, Filippini G, Gasco P et al. Physical rehabilitation has a positive effect on disability in multiple

sclerosis patients. Neurology 1999;52:57–62.

52. http://www.theabn.org/downloads/OPreview9901.pdf. 2003. 

53. Freeman JA. Developing Multiple Sclerosis health-care standards: evidence-based recommendations for

service providers. London: Multiple Sclerosis Society, 2002.

54. Raftery JP, Addington-Hall JM, MacDonald LD et al. A randomized controlled trial of the cost-

effectiveness of a district co-ordinating service for terminally ill cancer patients. Palliative Medicine

1996;10:151–61.

55. McDonald W, Compston A, Edan G. Recommended diagnostic criteria for multiple sclerosis: guidelines

from the international panel on the diagnosis of MS. Annals of Neurology 2001;50:121–7.

56. Solari A, Filippini G, Gagliardi L et al. Interobserver agreement in the diagnosis of multiple sclerosis.

Archives of Neurology 1989;46(3):289–292.

57. Lublin FD, Reingold SC. Defining the clinical course of multiple sclerosis: results of an international

survey. Neurology 1996;46:907–11.

58. Kremenchutzky M, Wingerchuk DM, Baskerville J et al. A study of the course of progression among

different types of multiple sclerosis MS Revue Neurologique 2000;156:35–3787.

59. Morrissey SP, Miller DH, Kendall BE et al. The significance of brain magnetic resonance imaging

abnormalities at presentation with clinically isolated syndromes suggestive of multiple sclerosis. A 5-year

follow-up study. Brain 1993;116(1):135–146.

60. Paolino E, Fainardi E, Ruppi P et al. A prospective study on the predictive value of CSF oligoclonal bands

and MRI in acute isolated neurological syndromes for subsequent progression to multiple sclerosis.

Journal of Neurology, Neurosurgery & Psychiatry 1996;60:572–5.

61. Brex P, Ciccarelli O, O’Riordan J et al. A longitudinal study of abnormalities on MRI and disability from

multiple sclerosis. The New England Journal of Medicine 2002;346:158–64.

62. Lee DH, Vellet AD, Eliasziw M et al. MR imaging field strength: prospective evaluation of the diagnostic

accuracy of MR for diagnosis of multiple sclerosis at 0.5 and 1.5 T. Radiology 1995;194:257–62.

63. Mushlin AI, Detsky AS, Phelps CE et al. The accuracy of magnetic resonance imaging in patients with

suspected multiple sclerosis. The Rochester-Toronto Magnetic Resonance Imaging Study Group. The

Journal of Americal Association 1993;269:3146–51.

64. Dalton C, Brex P, Miszkiel K et al. Application of the New McDonald Criteria to Patients with Clinically

Isolated Syndromes Suggestive of Multiple Sclerosis. Annals of Neurology 2002;52:47–53.

65. Tintore M, Rovira A, Brieva L et al. Isolated demyelinating syndromes: comparison of CSF oligoclonal

bands and different MR imaging criteria to predict conversion to CDMS. Multiple Sclerosis 2001;7:359–63.

177

References



66. Lee K, Hashimoto S, Hooge J. Magnetic resonance imaging of the head in the diagnosis of multiple

sclerosis: a prospective 2 year follow-up with comparison of clinical evaluation, evoked potentials,

oligoclonal banding, and CT. Neurology 1991;41:657–60.

67. Yetkin FZ, Haughton VM, Papke RA et al. Multiple sclerosis: specificity of MR for diagnosis. Radiology

1991;178:447–51.

68. Tumani H, Tourtellotte WW, Peter JB, Felgenhauer K. Acute optic neuritis: combined immunological

markers and magnetic resonance imaging predict subsequent development of multiple sclerosis. The Optic

Neuritis Study Group. Journal of the Neurological Sciences 1998;155:44–9.

69. Rovira A, Brieva L, Montalban X. Isolated demyelinating syndromes: Comparison of CSF oligoclonal

bands and different MR imaging criteria to predict conversion to CDMS. Multiple Sclerosis 2001;7(6):

359–363.

70. Sharief MK, Thompson EJ. The predictive value of intrathecal immunoglobulin synthesis and magnetic

resonance imaging in acute isolated syndromes for subsequent development of multiple sclerosis. Annals

of Neurology 1991;29:147–51.

71. Rovaris M, Rocca MA, Iannucci G et al. Contribution of cervical cord MRI and brain magnetization

transfer imaging to the assessment of individual patients with multiple sclerosis: A preliminary study.

Multiple Sclerosis 2002;8(1):52–58.

72. Ravnborg M, Liguori R, Christiansen P et al. The diagnostic reliability of magnetically evoked motor

potentials in multiple sclerosis . Neurology 1992;42(7):1296–1301.

73. Palmer S, Bradley WG, Chen DY, Patel S. Subcallosal striations: early findings of multiple sclerosis on

sagittal, thin-section, fast FLAIR MR images. Radiology 1999;210:149–53.

74. Offenbacher H, Fazekas F, Schmidt R et al. Assessment of MRI criteria for a diagnosis of MS. Neurology

1993;43:905–9.

75. Gean-Marton AD, Vezina LG, Marton KI et al. Abnormal corpus callosum: a sensitive and specific

indicator of multiple sclerosis. Radiology 1991;180:215–21.

76. Fazekas F, Offenbacher H, Fuchs S et al. Criteria for an increased specificity of MRI interpretation in

elderly subjects with suspected multiple sclerosis. Neurology 1988; 38:1822–5.

77. Brex PA, Miszkiel KA, O’Riordan JI et al. Assessing the risk of early multiple sclerosis in patients with

clinically isolated syndromes: the role of a follow up MRI. Journal of Neurology, Neurosurgery & Psychiatry

2001;70:390–3.

78. Beer S, Rosler KM, Hess CW. Diagnostic value of paraclinical tests in multiple sclerosis: relative

sensitivities and specificities for reclassification according to the Poser committee criteria. Journal of

Neurology, Neurosurgery & Psychiatry 1995;59:152–9.

79. Bashir K, Whitaker JN. Importance of paraclinical and CSF studies in the diagnosis of MS in patients

presenting with partial cervical transverse myelopathy and negative cranial MRI. Multiple Sclerosis 2000;

6(5):312–316.

80. Barr D, Kupersmith MJ, Turbin R et al. Isolated sixth nerve palsy: an uncommon presenting sign of

multiple sclerosis. Journal of Neurology 2000;247(9):701–704.

81. Barkhof F, Filippi M, Miller DH et al. Comparison of MRI criteria at first presentation to predict

conversion to clinically definite multiple sclerosis. Brain 1997;120:2059–69.

82. Kuroda Y, Matsui M, Yukitake M, Kurohara K, Takashima H, Takashima Y et al. Assessment of MRI

criteria for MS in Japanese MS and HAM/TSP. Neurology 1995;45:30–3.

83. Alavian-Ghavanini MR, Jazayeri-Shooshtari SM, Setoudenia S, Alavian-Ghavanini A. Value of

sympathetic skin response in multiple sclerosis. Electromyography & Clinical Neurophysiology 1999;39:

455–9.

84. Cuypers MH, Dickson K, Pinckers AJ et al. Discriminative power of visual evoked potential characteristics

in multiple sclerosis. Documenta Ophthalmologica 1995;90:247–57.

178

Multiple sclerosis: national clinical guideline for diagnosis and management



85. van Dijk JG, Jennekens-Schinkel A, Caekebeke JF et al. What is the validity of an ‘abnormal’ evoked or

event-related potential in MS? Auditory and visual evoked and event-related potentials in multiple

sclerosis patients and normal subjects. Journal of the Neurological Sciences 1992;109: 11–7.

86. Ratnaike S, Kilpatrick T, Tress B et al. Cerebrospinal fluid biochemistry in the diagnosis of multiple

sclerosis. Annals of Clinical Biochemistry 1990;27:195–8.

87. Moulin D, Paty DW, Ebers GC. The predictive value of cerebrospinal fluid electrophoresis in ‘possible’

multiple sclerosis. Brain 1983;106:809–16.

88. Marchetti P, Gutierrez J, Velia P et al. Identification of IgG-specific oligoclonal banding in serum and

cerebrospinal fluid by isoelectric focusing: description of a simplified method for the diagnosis of

neurological disorders. Clinical Chemistry & Laboratory Medicine 1999;37:735–8.

89. Lunding J, Midgard R, Vedeler CA. Oligoclonal bands in cerebrospinal fluid: a comparative study of

isoelectric focusing, agarose gel electrophoresis and IgG index. Acta Neurologica Scandinavica 2000;102:

322–5.

90. Gerson B, Cohen SR, Gerson IM, Guest GH. Myelin basic protein, oligoclonal bands, and IgG in

cerebrospinal fluid as indicators of multiple sclerosis. Clinical Chemistry 1981;27:1974–7.

91. Caroscio JT, Kochwa S, Sacks H et al. Quantitative CSF IgG measurements in multiple sclerosis and other

neurologic diseases. An update. Archives of Neurology 1983;40:409–13.

92. Brasher GW, Follender AB, Spiekerman AM. The clinical value of commonly used spinal fluid diagnostic

studies in the evaluation of patients with suspected multiple sclerosis. American Journal of Managed Care

1998;4:1119–21.

93. Mushlin A, Mooney C, Holloway R et al. The cost-effectiveness of magnetic resonance imaging for patients

with equivoval MS. International Journal of Technology Assessment in Health Care 1997;34.

94. Mooney C, Mushlin AI, Phelps CE. Targeting assessments of magnetic resonance imaging in suspected

multiple sclerosis. Medical Decision Making 1990;10:77–94.

95. Stewart MA. Effective physician-patient communication and health outcomes: a review. Canadian Medical

Association Journal 1995;152:1423–33.

96. Walsh RA, Girgis A, Sanson-Fisher RW. Breaking bad news. 2: What evidence is available to guide

clinicians? Behavioral Medicine 1998;24:61–72.

97. Mushlin AI, Mooney C, Grow V, Phelps CE. The value of diagnostic information to patients with

suspected multiple sclerosis. Archives of Neurology 1994;51:67–72.

98. Koopman W, Schweitzer A. The journey to multiple sclerosis: a qualitative study. Journal of Neuroscience

Nursing 1999;31:17–26.

99. Elian M, Dean G. To tell or not to tell the diagnosis of multiple sclerosis. Lancet 1985;2:27–8.

100. O’Connor P, Detsky AS, Tansey C, Kucharczyk W. Effect of diagnostic testing for multiple sclerosis on

patient health perceptions. Archives of Neurology 1994;51(1):46–51.

101. Forster A, Smith A, Knapp P et al. Information provision for stroke patients and their caregivers. Cochrane

Library 2001.

102. McPherson C, Higginson J, Hearn J. Effective methods of giving information in cancer: a systematic

literature review of randomized controlled trials. Journal of Public Health Medicine 2001;23:227–34.

103. Scott JG, Entwistle V, Sowden A, Watt I. Recordings or summaries of consultations for people with cancer

(Cochrane Review). The Cochrane Library 2001.

104. Young FK, Brooks BR. Patient teaching manuals improve retention of treatment information – a

controlled clinical trial in multiple sclerosis. Journal of Neuroscience Nursing 1986;18:26–8.

105. Petty J. Education programme. 2002. MS Society Conference: Birmingham, 2002. 

106. Baker LM. Sense making in multiple sclerosis: the information needs of people curing an acute

exacerbation. Quality of Health Research 1998;8:106–20.

179

References



107. Phillips KM. Information seeking behaviours of persons with multiple sclerosis. Dissertation Abstracts

International 1986;2035A–6A.

108. Slade A, Tennant A, and Ford H. Report on building bridges for people with multiple sclerosis. Leeds:

Rheumatology and Rehabilitation Research Unit & Department of Neurology, St. James’s, Leeds, 2001.

109. Thompson AJ, Miller D, Youl B et al. Serial gadolinium-enhanced MRI in relapsing/remitting multiple

sclerosis of varying disease duration. Neurology 1992;42(1):60–63.

110. Miller DH, Grossman RI, Reingold SC, McFarland HF. The role of magnetic resonance techniques in

understanding and managing multiple sclerosis. Brain 1998;121:3–24.

111. Ghezzi A, Martinelli V, Tery V et al. Long-term follow-up of isolated optic neuritis: the risk of developing

multiple sclerosis. its outcome, and the prognostic role of paraclinical tests. Journal of Neurology 1999;246:

770–5.

112. Soderstrom M, Ya-Ping J, J Hillert J. Optic neuritis: prognosis for multiple sclerosis from MRI, CSF, and

HLA findings. Neurology 1998;50:708–14.

113. Trauzettel Klosinski S, Aulhorn E. Measurement of brightness sensation caused by flickering light. A

simple and highly specific test for assessing the florid stage of optic neuritis. Clinical Vision Sciences 1987;2:

63–82.

114. Warman RR, Glaser JS. Comparison of optotype contrast sensitivity and visual evoked potentials in optic

nerve disease. Neuro-Ophthalmology 1905;9:5–202.

115. Transverse Myelitis Consortium Working Group. Proposed diagnostic criteria and nosology of acute

transverse myelitis. Neurology 2002;59: 499–505.

116. Tremlett HL, Luscombe DK, Wiles C. Use of corticosteroids in multiple sclerosis by consultant

neurologists. Journal of Neurology Neruosurgery & Psychiatry 1998;65:362–5.

117. Brusaferri CL. Steroids for multiple sclerosis and optic neuritis: a meta-analysis of randomized controlled

clinical trials. Journal of Neurology 2000;247:435–42.

118. Miller DM, Weinstock GB, Bethoux F et al. A meta-analysis of methylprednisolone in recovery from

multiple sclerosis exacerbations. Multiple Sclerosis 2000;6:267–73.

119. Filippini G. Corticosteroids or ACTH for acute exacerbations in multiple sclerosis. Cochrane Library

2001;1–34.

120. Martin E, Kirker J. A controlled trial of ACTH in multiple sclerosis. Journal of the Irish Medical Association

1964;54:146–9.

121. Hoogstraten MC, Minderhoud JM. Long-term effect of ACTH treatment of relapse in multiple sclerosis.

Acta Neurologica Scandinavica 1990;82:74–7.

122. Audit Commission. Fully equipped: the provision of equipment to older or disabled people by the NHS and

social services in England and Wales. London: Audit Commision, 2000. 

123. Oliveri RL, Valentino P, Russo C, Sibilia G, Aguglia U, Bono F et al. Randomized trial comparing two

different high doses of methylprednisolone in MS: a clinical and MRI study. Neurology 1998;50:

1833–6.

124. Alam SM, Kyriakides T, Lawden M, Newman PK. Methylprednisolone in multiple sclerosis: a comparison

of oral with intravenous therapy at equivalent high dose. Journal of Neurology, Neurosurgery & Psychiatry

1993;56:1219–20.

125. Sharrack B, Hughes RA, Morris RW et al. The effect of oral and intravenous methylprednisolone treatment

on subsequent relapse rate in multiple sclerosis. Journal of the Neurological Sciences 2000;173:73–7.

126. Abbruzzese G. ‘Bolus’ methylprednisolone versus ACTH in the treatment of multiple sclerosis. Italian

Journal of Neurological Sciences 1983;2:169–72.

127. Thompson AJ, Kennard C, Swash M et al. Relative efficacy of intravenous methylprednisolone and ACTH

in the treatment of acute relapse in MS. Neurology 1989;39:969–71.

180

Multiple sclerosis: national clinical guideline for diagnosis and management



128. Milanese C, La Mantia L, Salmaggi A et al. Double-blind randomized trial of ACTH versus dexamethasone

versus methylprednisolone in multiple sclerosis bouts. Clinical, cerebrospinal fluid and neuro-

physiological results. European Neurology 1989;29:10–4.

129. Heun R. Intrathecal versus systemic corticosteroids in the treatment of multiple sclerosis: results of a pilot

study. Journal of Neurology 1992;239:31–5.

130. Weiner HL, Dau PC, Khatri BO, et al. Double-blind study of true vs. sham plasma exchange in patients

treated with immunosuppression for acute attacks of multiple sclerosis. Neurology 1989;39:1143–9.

131. Ruutiainen J, Salonen R, Halonen P et al. Treatment of acute exacerbations in early multiple sclerosis:

cyclosporin A or prednisolone? Acta Neurologica Scandinavica 1991;83:52–4.

132. Seland TP, McPherson TA, Grace M et al. Evaluation of antithymocyte globulin in acute relapses of

multiple sclerosis. Neurology 1974;24:34–40.

133. Brochet B. Double blind placebo controlled multicentre study of ginkgolide B in treatment of acute

exacerbations of multiple sclerosis. The Ginkgolide Study Group in multiple sclerosis. Journal of

Neurology, Neurosurgery & Psychiatry 1995;58:360–2.

134. Barnes D, Hughes RA, Morris RW et al. Randomised trial of oral and intravenous methylprednisolone in

acute relapses of multiple sclerosis. Lancet 1997;349:902–6.

135. Wakakura M, Mashimo K, Oono S et al. Multicenter clinical trial for evaluating methylprednisolone pulse

treatment of idiopathic optic neuritis in Japan. Optic Neuritis Treatment Trial Multicenter Cooperative

Research Group (ONMRG). Japanese Journal of Ophthalmology 1999;43:133–8.

136. Trauzettel Klosinski S, Axmann D, Diener HC. The Tubingen study on optic neuritis treatment – a

prospective, randomized and controlled trial. Clinical Visual Sciences 1993;8:385–94.

137. Noseworthy JH, O’Brien PC, Petterson TM et al. A randomized trial of intravenous immunoglobulin in

inflammatory demyelinating optic neuritis. Neurology 2001;56:1514–22.

138. Bowden AN, Bowden PMA, Friedmann AI, et al. A trial of corticotrophin gelatin injection in acute optic

neuritis. Journal of Neurology, Neurosurgery & Psychiatry 1974;37:869–73.

139. Menon V, Sharma M, Sharma P, Chandra M. Retrobulbar kenacort in the treatment of optic neuritis.

Afro-Asian Journal Ophthalmol 1993;12:327–30.

140. Gould ES, Bird AC, Leaver PK. Treatment of optic neuritis by retrobulbar injection of triamcinolone.

British Medical Journal 1977;1:1495–7.

141. Craig J, Young CA, Ennis M et al. A randomised controlled trial comparing rehabilitation against standard

therapy in multiple mclerosis patients receiving intravenous steroid treatment. Journal of Neurology,

Neurosurgery & Psychiatry 2003. 

141a. National Institute for Clinical Excellence. Guidance on beta interferon and glatiramer acetate for the

treatment of multiple sclerosis. Technology appraisal guidance No. 32, January 2002. London: NICE, 2002.

141b. Department of Health. Cost-effective provision of disease modifying therapies for people with multiple

sclerosis. Health Service Circular 2002/004. London: DH, 2002.

141c. National Assembly for Wales. Disease modifying therapies for multipe sclerosis: risk sharing scheme. Welsh

Health Circular (2002)16. Cardiff: NAW, 4 Feb 2002.

142. Rinne UK, Sonninen V, Tuovinen T. Corticotrophin treatment in multiple sclerosis. Acta Neurologica

Scandinavica 1967;43:Suppl 31:185.

143. Boman K, Hokkanen E, Jarho L, Kivalo E. Double-blind study of the effect of corticotropin treatment in

multiple sclerosis. Annales Medicinae Internae Fenniae 1966;55:71–3.

144. Cazzato G, Mesiano T, Antonello R et al. Double-blind, placebo-controlled, randomized, crossover trial of

high-dose methylprednisolone in patients with chronic progressive form of multiple sclerosis. European

Neurology 1995;35:193–8.

181

References



145. Mertin J, Rudge P, Kremer M et al. Double-blind controlled trial of immunosuppression in the treatment

of multiple sclerosis: final report. Lancet 1982;2:351–4.

146. Beretta S, Ciccone A, Pellegrini G. Efficacy of methylprednisolone megadoses in preventing exacerbations

of relapsing remitting multiple sclerosis. Rivista di Neurobiologia 1997;43:389–94.

147. Zivadinov R, Rudick RA, Nasuelli D et al. Effects of IV methylprednisolone on brain atrophy in relapsing-

remitting MS. Neurology 2001;57:1239–47.

148. Solari A, Uitdehaag B, Giuliani G et al. Aminopyridines for symptomatic treatment in multiple sclerosis.

Cochrane Library 2002;1.

149. Carter JL, Stevens JC, Smith B et al. A double blind, placebo-controlled crossover trial of 3,4 diamino-

pyridine in the symptomatic treatment of multiple sclerosis. Annals of Neurology 1993;34:272–3.

150. Rossini PM, Arduini A, Carlesimo GA et al. 4-aminopyridine treatment in chronic progressive multiple

sclerosis: a 6-month double-blind placebo-controlled, cross-over study by AMIT (Aminopyridine Italian

Trial). European Journal of Neurology 1996;3(Suppl 5):91.

151. Polman CH, Bertelsmann FW, de Waal R et al. 4-Aminopyridine is superior to 3,4-diaminopyridine in the

treatment of patients with multiple sclerosis. Archives of Neurology 1994;51:1136–9.

152. Clegg A, Bryant J, Milne R. Disease-modifying drugs for multiple sclerosis: a rapid and systematic review.

Health Technology Assessment (Rockville, Md) 2000;4:1–101.

153. Filippi M, Rovaris M, Rice GP et al. The effect of cladribine on T(1) ‘black hole’ changes in progressive

MS. Journal of the Neurological Sciences 2000;176:42–4.

154. Hartung H, Gonsette R. Mitoxantrone in progressive multiple sclerosis (MS): a placebo-controlled,

randomized, observer-blind European phase III multicenter study – clinical results. Multiple Sclerosis

1998;4:325.

155. Hartung H, Gonsette R, Konig N et al. Mitoxantrone in progressive multiple sclerosis: a placebo-

controlled, double-blind, randomised, multicentre trial. The Lancet 2002;360: 2018–25.

156. De Castro S, Cartoni D, Millefiorini E et al. Noninvasive assessment of mitoxantrone cardiotoxicity in

relapsing remitting multiple sclerosis. Journal of Clinical Pharmacology 1995;35:627–32.

157. van de Wyngaert F, GBeguin C, D’Hooghe MG et al. A double-blind clinical trial of mitoxantrone versus

methylprednisolone in relapsing, secondary progressive multiple sclerosis. Acta Neurol Belg

2001;101:210–6.

158. Goodkin DE, Plencner S, Palmer SJ et al. Cyclophosphamide in chronic progressive multiple sclerosis.

Maintenance vs nonmaintenance therapy. Archives of Neurology 1987;44:823–7.

159. La ML, Eoli M, Salmaggi A et al. Cyclophosphamide in chronic progressive multiple sclerosis: a

comparative study. Italian Journal of Neurological Sciences 1998;19:32–6.

160. Poehlau D, Amoiridis G, Postert T. et al. Intravenous immunoglobulin (IVIG) in the treatment of multiple

sclerosis (MS) – results of a double blind, randomized, placebo controlled pilot study. Journal of Neurology

1996;243:S53–S53.

161. Soerensen PS, Wanscher B, Schreiber K, Blinkenberg M. A double-blind cross-over trial of intravenous

immunoglobulin G in multiple sclerosis: preliminary results. Multiple Sclerosis 1997;3:145–8.

162. Achiron A, Pras E, Gilad R. et al. Open controlled therapeutic trial of intravenous immunoglobulin in

relapsing-remitting multiple sclerosis. Archives of Neurology 1992;49:1233–6.

163. Ring J, Seifert J, Lob G et al. Intensive immunosuppression in the treatment of multiple sclerosis. Lancet

1974;2:1093–6.

164. Miller HG, Foster JB, Newell DJ. et al. Multiple sclerosis: therapeutic trials of chloroquine, soluble aspirin,

and gammaglobulin. British Medical Journal 1963;2:1436–9.

165. Gonsette RE, Demonty L, Delmotte P et al. Modulation of immunity in multiple sclerosis: a double-blind

levamisole-placebo controlled study in 85 patients. Journal of Neurology 1982;228:65–72.

182

Multiple sclerosis: national clinical guideline for diagnosis and management



166. Massaro AR, Cioffi RP, Laudisio A et al. Four year double-blind controlled study of levamisole in multiple

sclerosis. Italian Journal of Neurological Sciences 1990;11:595–9.

167. Cendrowski WS. Therapeutic trial of Imuran (azathioprine) in multiple sclerosis. Acta Neurologica

Scandinavica 1971;47:254–60.

168. Minderhoud JM, Prange AJ, Luyckx GJ. A long-term double-blind controlled study on the effect of

azathioprine in the treatment of multiple sclerosis. Clinical Neurology & Neurosurgery 1988;90:25–8.

169. Patzold U, Hecker H, Pocklington P. Azathioprine in treatment of multiple sclerosis. Final results of a 

4.5-year controlled study of its effectiveness covering 115 patients. Journal of the Neurological Sciences

1982;54:377–94.

170. Sorensen PS, Wanscher B, Szpirt W et al. Plasma exchange combined with azathioprine in multiple

sclerosis using serial gadolinium-enhanced MRI to monitor disease activity: a randomized single-masked

cross-over pilot study. Neurology 1996;46:1620–5.

171. Rudge P, Koetsier JC, Mertin J et al. Randomised double blind controlled trial of cyclosporin in multiple

sclerosis. Journal of Neurology, Neurosurgery and Psychiatry 1989;52(5):559–65. Erratum in: Journal of

Neurology, Neurosurgery and Psychiatry 1989;52(7):932.

172. The-Multiple-Sclerosis-Study-Group. Efficacy and toxicity of cyclosporine in chronic progressive multiple

sclerosis: a randomized, double-blinded, placebo-controlled clinical trial. The Multiple Sclerosis Study

Group. Annals of Neurology 1990;27:591–605.

173. Kappos L, Patzold U, Dommasch D et al. Cyclosporine versus azathioprine in the long-term treatment of

multiple sclerosis—results of the German multicenter study. Annals of Neurology 1988;23:56–63.

174. Neumann JW, Ziegler DK. Therapeutic trial of immunosuppressive agents in multiple sclerosis. Neurology

1972;22:1268–71.

175. Saida T, Igata A, Ohashi Y et al. Treatment of multiple sclerosis with mizoribine: a double-blind, placebo-

controlled clinical study. Multiple Sclerosis 1998;4:325.

176. The-Lenercept-Multiple-Sclerosis-Study-Group-and-The-University-of-British-Columbia-MS/MRI-

Analysis-Group. TNF neutralization in MS: results of a randomized, placebo-controlled multicenter study.

The Lenercept Multiple Sclerosis Study Group and The University of British Columbia MS/MRI Analysis

Group. Neurology 1999;53:457–65.

177. Tubridy N, Behan PO, Capildeo R et al. The effect of anti-alpha4 integrin antibody on brain lesion activity

in MS. The UK Antegren Study Group. Neurology 1999;53:466–72.

178. Miller H, Khan O, Sheremata W et al. A controlled trial of natalizumab for relapsing multiple sclerosis.

The New England Journal of Medicine 2003;348:15–23.

179. Brod SA, Lindsey JW, Vriesendorp FW et al. Ingested IFN-alpha: results of a pilot study in relapsing-

remitting MS. Neurology 2001;11;57(5):845–52.

180. Durelli L, Bongioanni MR, Ferrero B et al. Interferon alpha-2a treatment of relapsing-remitting multiple

sclerosis: disease activity resumes after stopping treatment. Neurology 1996;47:123–9.

181. Knobler RL, Panitch HS, Braheny SL, et a. Systemic alpha-interferon therapy of multiple sclerosis.

Neurology 1984;34 :1273–9.

182. Myhr KM, Riise T, Green-Lilleas FE et al. Interferon-alpha2a reduces MRI disease activity in relapsing-

remitting multiple sclerosis. Norwegian Study Group on Interferon-alpha in Multiple Sclerosis. Neurology

1999;52:1049–56.

183. Nortvedt MW, Riise T, Myhr KM et al. Type I interferons and the quality of life of multiple sclerosis

patients. Results from a clinical trial on interferon alfa-2a. Multiple Sclerosis 1999;5:317–22.

184. AUSTMS Research Group. Interferon-alfa and transfer factor in the treatment of multiple sclerosis: a

double-blind, placebo-controlled trial. Journal of Neurology, Neurosurgery and Psychiatry 1989;52:

566–574.

183

References



185. Skurkovich S, Boiko A, Beliaeva I et al. Randomized study of antibodies to IFN-gamma and TNF-alpha in

secondary progressive multiple sclerosis. Multiple Sclerosis 2001;7:277–84.

186. Bech E, Lycke J, Gadeberg P et al. A randomized, double-blind, placebo-controlled MRI study of anti-

herpes virus therapy in MS. Neurology 2002;36.

187. Gonsette RE, Lissoir F, Medaer R et al. The European Isoprinosine Study in multiple sclerosis. Canadian

Journal of Neurological Sciences 1993;20(Suppl):S130–S130.

188. Mazzarello P, Rocchelli B, Poloni M et al. Isoprinosine in multiple sclerosis treatment: a preliminary study.

Schweizer Archiv fur Neurologie, Neurochirurgie und Psychiatrie 1982;131:175–9.

189. Milligan NM, Miller DH, Compston DA. A placebo-controlled trial of isoprinosine in patients with

multiple sclerosis. Journal of Neurology, Neurosurgery & Psychiatry 1994;57:164–8.

190. Lycke J, Svennerholm B, Hjelmquist E et al. Acyclovir treatment of relapsing-remitting multiple sclerosis.

A randomized, placebo-controlled, double-blind study. Journal of Neurology 1996;243:214–24.

191. Miller AE, Morgante LA, Buchwald LY et al. A multicenter, randomized, double-blind, placebo-controlled

trial of influenza immunization in multiple sclerosis. Neurology 1997;48: 312–4.

192. Mokhtarian F, Shirazian D, Morgante L et al. Influenza virus vaccination of patients with multiple

sclerosis. Multiple Sclerosis 1997;3:243–7.

193. Myers LW, Ellison GW, Lucia M et al. Swine influenza virus vaccination in patients with multiple sclerosis.

Journal of Infectious Diseases 1977;136(Suppl):S546–S554 .

194. Miller HG, Newell DJ, Ridley AR et al. Therapeutic trials in multiple sclerosis: final report on effects of

intrathecal injection of tuberculin (PPD). British Medical Journal 1962;1726–8.

195. Plaut GS. Effectiveness of amantadine in reducing relapses in multiple sclerosis. Journal of the Royal Society

of Medicine 1987;80:91–3.

196. Dubois B, D’Hooghe MB, De Lepeleire K et al. Toxicity in a double-blind, placebo-controlled pilot trial

with D-penicillamine and metacycline in secondary progressive multiple sclerosis. Multiple Sclerosis

1998;4:74–8.

197. Noseworthy JH, O’Brien P, Erickson BJ et al. The Mayo Clinic-Canadian Cooperative trial of sulfasalazine

in active multiple sclerosis. Neurology 1998;51:1342–52.

198. Behan PO, Durward WF, Melville ID et al. Transfer-factor therapy in multiple sclerosis. Lancet 1976;1:

988–90.

199. Collins RC, Espinoza LR, Plank CR et al. A double-blind trial of transfer factor vs placebo in multiple

sclerosis patients. Clinical & Experimental Immunology 1978;33:1–11.

200. Fog T, Pedersen L, Raun NE et al. Long-term transfer-factor treatment for multiple sclerosis. Lancet

1978;1:851–3.

201. Basten A, McLeod JG, Pollard JD et al. Transfer factor in treatment of multiple sclerosis. Lancet 1980;2:

931–4.

202. Wiles CM, Omar L, Swan AV, Sawle G. Total lymphoid irradiation in multiple sclerosis. Journal of

Neurology, Neurosurgery & Psychiatry 1994;57:154–63.

203. Devereux C, Troiano R, Zito G et al. Effect of total lymphoid irradiation on functional status in chronic

multiple sclerosis: importance of lymphopenia early after treatment – the pros. Neurology 1988;38:32–7.

204. Comi G, Rodegher M, Columbo B et al. A double-blind, controlled, randomized phase II study of low-

dose total body irradiation in chronic progressive multiple sclerosis. European Journal of Neurology 1996;3
(Suppl 5):111.

205. Cook SD. Modified total lymphoid irradiation and low dose corticosteroids in progressive multiple

sclerosis. Journal of the Neurological Sciences 1997;152:172–81.

206. Kleijnen J, Knipschild P Hyperbaric oxygen for multiple sclerosis. Review of controlled trials. Acta

Neurologica Scandinavica. 1995;91:330–4.

184

Multiple sclerosis: national clinical guideline for diagnosis and management



207. Oriani G, Barbieri S, Cislaghi G et al. Long-term hyperbaric oxygen in multiple sclerosis: a placebo-

controlled, double-blind trial with evoked potentials studies. Journal of Hyperbaric Medicine 1990;5:237–45.

208. Dworkin RH, Bates D, Millar JH, Paty DW. Linoleic acid and multiple sclerosis: a reanalysis of three

double-blind trials. Neurology 1984;34:1441–5.

209. Noseworthy JH, Wolinsky JS, Lublin FD et al. Linomide in relapsing and secondary progressive MS: Part

I: Trial design and clinical results. Neurology 2000;54:1726–33.

210. Andersen O, Lycke J, Tollesson PO et al. Linomide reduces the rate of active lesions in relapsing-remitting

multiple sclerosis. Neurology 1996;47:895–900.

211. Tan IL, Nijeholt GJ, Polman CH et al. Linomide in the treatment of multiple sclerosis: MRI results from

prematurely terminated phase-III trials. Multiple Sclerosis 2000;6:99–104.

212. Abramsky O, Lehmann D, Karussis D. Immunomodulation with linomide: possible novel therapy for

multiple sclerosis. Multiple Sclerosis 1996;2:206–10.

213. Karussis D, Meiner Z, Lehmann D et al. Treatment of secondary progressive multiple sclerosis with the

immuno-modulator Linomide: results of a double blind placebo controlled study with monthly MRI

evaluation. Neurology 1995;45:A417–A417.

214. Bayard BL, James MA. Hyperimmune bovine colostrum inefficacious as multiple sclerosis therapy in

double-blind study. Journal of the American Dietetic Association 1987;87:1388–90.

215. Goodkin DE, Shulman M, Winkelhake J et al. A phase I trial of solubilized DR2:MBP84-102 (AG284) in

multiple sclerosis. Neurology 2000;54:1414–20.

216. Kappos L, Comi G, Panitch H et al. Induction of a non-encephalitogenic type 2 T helper-cell autoimmune

response in multiple sclerosis after administration of an altered peptide ligand in a placebo-controlled,

randomized phase II trial. The Altered Peptide Ligand in relapsing MS Study Group. Nature Medicine

2000;6:1176–82.

217. Vandenbark AA, Chou YK, Whitham R et al. Treatment of multiple sclerosis with T-cell receptor peptides:

results of a double-blind pilot trial. Nature Medicine 1996;2:1109–15. Erratum appears in Nature Medicine

1997 Feb;3(2):240.

218. Weiner HL, Mackin GA, Matsui M et al. Double-blind pilot trial of oral tolerization with myelin antigens

in multiple sclerosis. Science 1993;259:1321–4.

219. Campbell B, Vogel PJ, Fisher E, Lorenz R. Myelin basic protein administration in multiple sclerosis.

Archives of Neurology 1973;29:10–5.

220. Vamvakas EC. Meta-analysis of clinical studies of the efficacy of plasma exchange in the treatment of

chronic progressive multiple sclerosis. Journal of Clinical Apheresis. 1995;10:163–70.

221. Ghezzi A, Zaffaroni M, Caputo D et al. Lymphocytoplasmapheresis (LPA) in multiple sclerosis: one year

follow up of 6 patients. Italian Journal of Neurological Sciences 1986;7:119–23.

222. Trotter JL, Clifford DB, Montgomery EB et al. Thymectomy in multiple sclerosis: a 3-year follow-up.

Neurology 1985;35:1049–51.

223. Ferguson TB, Clifford DB, Montgomery EB et al. Thymectomy in multiple sclerosis. Two preliminary

trials. Journal of Thoracic & Cardiovascular Surgery 1983;85:88–93.

224. Foster J, Miller H, Newell D, Kinlen L. Multiple sclerosis: a trial treatment with tolbutamide. Lancet

1961;1:915–7.

225. Prineas J, Simpson CA, Newell DJ, Miller H. A therapeutic trial of Atromid in multiple sclerosis. Neurology

1967;17:1185–9.

226. Rostami AM, Sater RA, Bird SJ et al. A double-blind, placebo-controlled trial of extracorporeal

photopheresis in chronic progressive multiple sclerosis. Multiple Sclerosis 1999;5:198–203.

227. Korwin PT, Nocon D, Stankowska CA et al. Experience of Padma 28 in multiple sclerosis. Phytotherapy

Research 1992;6:133–6.

185

References



228. Xi L, Zhiwen L, Huayan W, Yaohua W. Preventing relapse in multiple sclerosis with Chinese medicine.

Journal of Chinese Medicine 2001;66:39–40.

229. Andersen O, Lygner P-E, Bergstrom T et al. Viral infections trigger multiple sclerosis relapses: A

prospective seroepidemiological study. Journal of Neurology 1993;240:417–22.

230. Panitch HS. Influence of infection on exacerbations of multiple sclerosis. Annals of Neurology 1994;36
(Suppl):S25–S28.

231. Gudmundsdottir S. Multiple sclerosis and common viral infections in Iceland. Acta Pathologica et

Microbiologica Scandinavica – Section.B, Microbiology 1979;87:379–84.

232. De Keyser J, Zwanikken C, Boon M. Effects of influenza vaccination and influenza illness on exacerbations

in multiple sclerosis. Journal of the Neurological Sciences 1998;159:51–3.

233. Salvetti M, Pisani A, Bastianello S et al. Clinical and MRI assessment of disease activity in patients with

multiple sclerosis after influenza vaccination. Journal of Neurology 1995;242:143–6.

234. Confavreux C, Suissa S, Saddier P et al. Vaccinations and the risk of relapse in multiple sclerosis: vaccines

in multiple sclerosis study group. New England Journal of Medicine 2001;344:319–26.

235. Ascherio A, Zhang SM, Hernan MA et al. Hepatitis B vaccination and the risk of multiple sclerosis. New

England Journal of Medicine 2001;344:327–32.

236. Confavreux C, Hutchinson M, Hours MM et al. Rate of pregnancy-related relapse in multiple sclerosis.

Pregnancy in Multiple Sclerosis Group. New England Journal of Medicine 1998;339:285–91.

237. Weinshenker BG, Hader W, Carriere W et al. The influence of pregnancy on disability from multiple sclerosis:

a population-based study in Middlesex County, Ontario. Neurology 1989;39:1438–40.

238. Thompson DS, Nelson LM, Burns A et al. The effects of pregnancy in multiple sclerosis: a retrospective

study. Neurology 1986;36:1097–9.

239. Frith JA, McLeod JG. Pregnancy and multiple sclerosis. An Australian perspective. Clinical & Experimental

Neurology 1987;24:1–4.

240. Verdru P, Theys P, D’Hooghe MB, Carton H. Pregnancy and multiple sclerosis: The influence on long

term disability. Clinical Neurology & Neurosurgery 1994;96:38–41.

241. Bader AM, Hunt CO, Datta S et al. Anesthesia for the obstetric patient with multiple sclerosis. Journal of

Clinical Anesthesia 1988;1:21–4.

242. van Oosten BW, Truyen L, Barkhof F, Polman CH. Choosing drug therapy for multiple sclerosis. An

update. Drugs 1998;56:555–69.

243. Bamford C, Sibley W, Laguna J. Anesthesia in multiple sclerosis. Canadian Journal of Neurological Sciences

1978;5:41–4.

244. Kytta J, Rosenberg PH. Anaesthesia for patients with multiple sclerosis. Annales Chirurgiae et

Gynaecologiae 1984;73:299–303.

245. Mohr DC, Goodkin DE, Bacchetti P et al. Psychological stress and the subsequent appearance of new brain

MRI lesions in MS. Neurology 2000;55:55–61.

246. Nisipeanu P, Korczyn AD. Psychological stress as risk factor for exacerbations in multiple sclerosis.

Neurology 1993;43:1311–2.

247. Schwartz CE, Foley FW, Rao SM et al. Stress and course of disease in multiple sclerosis. Behavioral

Medicine 1999;25:110–6.

248. Gasperini C, Grasso MG, Fiorelli M et al. A controlled study of potential risk factors preceding

exacerbation in multiple sclerosis. Journal of Neurology, Neurosurgery & Psychiatry 1995;59:303–5.

249. Sibley WA, Bamford CR, Clark K et al. A prospective study of physical trauma and multiple sclerosis.

Journal of Neurology, Neurosurgery & Psychiatry 1991;54:584–9.

186

Multiple sclerosis: national clinical guideline for diagnosis and management



250. Freeman JA, Langdon DW, Hobart JC, Thompson AJ. The impact of inpatient rehabilitation on

progressive multiple sclerosis. Annals of Neurology 1997;42:236–44.

251. Solari A, Filippini G, Gasco P et al. Physical rehabilitation has a positive effect on disability in multiple

sclerosis patients. Neurology 1999;52:57–62.

252. Guzman J, Esmail R, Karjalainen K et al . Psycho-Social Rehabilitation for Chronic Low Back Pain. The

Cochrane Library 2002;4.

253. Patti F, Ciancio MR, Reggio E et al. The impact of outpatient rehabilitation quality of life in multiple

sclerosis. Journal of Neurology 2002;249:1027–33.

254. Jones L, Lewis Y, Harrison J et al. The effectiveness of occupational therapy and physiotherapy in multiple

sclerosis patients with ataxia of the upper limb and trunk. Clinical Rehabilitation 1996;10:277–82.

255. Sitzia J, Haddrell V, Rice OM. Evaluation of a nurse-led multidisciplinary neurological rehabilitation

programme using the Nottingham Health Profile. Clinical Rehabilitation 1998;12:389–94.

256. Mahler ME. Behavioral manifestations associated with multiple sclerosis. Psychiatric Clinics of North

America. 1992;15:427–38.

257. Makepeace R, Barnes M, Semlyen J, Stevenson J. The establishment of a community multiple sclerosis

team. International Journal of Rehabilitation Research 2001;24:2–141.

258. Feigenson J. The cost-effectiveness of multiple sclerosis rehabilitation: a model. Neurology 1981;31:1316–22.

259. British Society of Rehabilitation Medicine. Vocational rehabilitation: the way forward. London: British

Society of Rehabilitation Medicine, 2000. 

260. LaRocca NG, Kalb RC, Gregg K. A program to facilitate retention of employment among persons with

multiple sclerosis. Work 1996;7:37–46.

261. Rumrill PD, Roessler RT, Cook BG. Improving career re-entry outcomes for people with multiple

sclerosis: A comparison of two approaches. Journal of Vocational Rehabilitation 1998;10:241–52.

262. Rodriguez M, Siva A, Ward J et al. Impairment, disability, and handicap in multiple sclerosis: A

population- based study in Olmsted County, Minnesota. Neurology 1994;44(1): 28–33.

263. Allen K, Blascovich J. The value of service dogs for people with severe ambulatory disabilities. A

randomized controlled trial. Journal of American Medical Association 1996;275:1001–6.

264. Stephens J, DuShuttle D, Hatcher C et al. Use of awareness through movement improves balance and

balance confidence in people with multiple sclerosis: a randomized controlled study. Neurology Report

2002;25:39–49.

265. Wiles CM, Newcombe RG, Fuller KJ et al. Controlled randomised crossover trial of the effects of

phisyotherapy on mobility in chronic multiple sclerosis. Journal of Neurology, Neurosurgery & Psychiatry

2001;70:174–9.

267. Mann WC, Ottenbacher KJ, Fraas L. Effectiveness of assistive technology and environmental internvetions

in maintaining independence and reducing home care costs for the elderly. Archives of Family Medicine

1999;8:210–7.

268. Chan A, Heck CS. The effects of tilting the seating position of a wheelchair on respiration, posture, fatigue,

voice volume, and exertion outcomes in individuals with advanced multiple sclerosis. Journal of

Rehabilitation Outcomes Measure 1999;3:1–14.

269. Rae-Grant AD, Eckert NJ, Bartz S, Reed JF. Sensory symptoms of multiple sclerosis: a hidden reservoir of

morbidity. Multiple Sclerosis 1999;5:179–83.

270. Midgard R, Riise T, Kvale G, Nyland H. Disability and mortality in multiple sclerosis in western Norway.

Acta Neruologica Scandinavica. 1996;93:307–314.

271. Swingler RJ, Compston D. The morbidity of multiple sclerosis. Quarterly Journal of Medicine 1992;

83(300):325–337.

187

References



272. Branas P, Jordan R, Fry-Smith A. Treatments for fatigue in multiple sclerosis. A rapid and systematic

review. Southampton: National Coordinating Centre for Health Technology Assessment Southampton,

NHS R and D HTA Programme Southampton, 2000. 

273. Murray TJ. Amantadine therapy for fatigue in multiple sclerosis. Canadian Journal of Neurological Sciences

1985;12:251–4.

274. Sailer M, Heinze HJ, Schoenfeld MA et al. Amantadine influences cognitive processing in patients with

multiple sclerosis. Pharmacopsychiatry 2000;33:28–37.

275. Geisler MW, Sliwinski M, Coyle PK et al. The effects of amantadine and pemoline on cognitive functioning

in multiple sclerosis. Archives of Neurology 1996;53:185–8.

276. Bass B, Weinshenker BG, Penman M et al. A double-blind, placebo-controlled, randomized trial to

compare the efficacy of cylert (Pemoline) and placebo in the control of fatigue in multiple sclerosis.

Neurology 1990;40(Suppl 1):261.

277. Rammohan KW, Rosenberg JH, Lynn DJ et al. Efficacy and safety of modafinil (Provigil(R)) for the

treatment of fatigue in multiple sclerosis: A two centre phase 2 study. Journal of Neurology, Neurosurgery

& Psychiatry 2002;72(2):179–183.

278. Kraft GH, Freal JE, Coryell JK. Disability, disease duration and rehabilitation service needs in multiple

sclerosis: patient perspectives. Archives of Physical Medicine and Rehabilitation 1986;67:164–8.

279. Hennessy A, Robertson NP, Swingler R, Compston DA. Urinary, faecal and sexual dysfunction in patients

with multiple sclerosis. Journal of Neurology 1999;246:1027–32.

280. McLellan DL, Martin JP, Robers M et al. Multiple Sclerosis in the Southampton District. Southampton:

University of Southampton, 1989. 

281. Berghmans LC, Hendriks HJ, De B RA et al. Conservative treatment of urge urinary incontinence in women:

a systematic review of randomized clinical trials. BJU International 2000;85(3):254–63.

282. Eustice S, Roe B, Paterson J. Prompted voiding for the management of urinary incontinence in adults.

Cochrane Library 2002.

283. Hay-Smith EJC, Bø K, Berghmans LCM et al. Pelvic floor muscle training for urinary incontinence in

women. Cochrane Library 2002.

284. Roe B, Williams K, Palmer M. Bladder training for urinary incontinence in adults. Cochrane Library 2002.

285. Bezerra CA, Bruschini H. Suburethral sling operations for urinary incontinence in women. Cochrane

Library 2002.

286. Herbison P, Plevnik S, Mantle J. Weighted vaginal cones for urinary incontinence. Cochrane Library 2002.

287. Glazener CMA, Cooper K. Anterior vaginal repair for urinary incontinence in women. Cochrane Library

2002.

288. Downs S, Black N. Systematic review of the literature on the effectiveness of surgery for stress incontinence

in women. London: London School of Hygiene and Tropical Medicine, 1996.

289. Harvey MA, Baker K, Wells GA. Tolterodine versus oxybutynin in the treatment of urge urinary

incontinence: a meta-analysis. American Journal of Obstetrics & Gynecology 2001;185:56–61.

290. Shirran E, Brazzelli M. Absorbent products for containing urinary and/or faecal incontinence in adults.

Cochrane Library 2002.

291. Hilton P, Hertogs K, Stanton SL. The use of desmopressin (DDAVP) for nocturia in women with multiple

sclerosis. Journal of Neurology, Neurosurgery & Psychiatry 1983;46:854–5.

292. Eckford SD, Swami KS, Jackson SR, Abrams PH. Desmopressin in the treatment of nocturia and enuresis

in patients with multiple sclerosis. British Journal of Urology 1994;74:733–5.

293. Valiquette G, Herbert J, Maede D’AP. Desmopressin in the management of nocturia in patients with

multiple sclerosis. A double-blind, crossover trial. Archives of Neurology 1996;53:1270–5.

188

Multiple sclerosis: national clinical guideline for diagnosis and management



294. Fredrikson S. Nasal spray desmopressin treatment of bladder dysfunction in patients with multiple

sclerosis. Acta Neurologica Scandinavica 1996;94:31–4.

295. Hoverd PA, Fowler CJ. Desmopressin in the treatment of daytime urinary frequency in patients with

multiple sclerosis. Journal of Neurology, Neurosurgery & Psychiatry 1998;65:778–80.

296. Kinn AC, Larsson PO. Desmopressin: a new principle for symptomatic treatment of urgency and

incontinence in patients with multiple sclerosis. Scandinavian Journal of Urology & Nephrology 1990;24:

109–12.

297. de Seze M, Wiart L, Joseph PA et al. Capsaicin and neurogenic detrusor hyperreflexia: a double-blind

placebo-controlled study in 20 patients with spinal cord lesions. Neurourology & Urodynamics

1998;17:513–23.

298. O’Riordan JI, Doherty C, Javed M et al. Do alpha-blockers have a role in lower urinary tract dysfunction

in multiple sclerosis? Journal of Urology 1995;153:1114–6.

299. Deaney C, Glickman S, Gluck T et al. Intravesical atropine suppression of detrusor hypereflexia in multiple

sclerosis. Proceedings of the International Continence Society 1997;161.

300. Cardozo LD, Stanton SL, Robinson H, Hole D. Evaluation of flurbiprofen in detrusor instability. British

Medical Journal 1980;280:281–2.

301. Klarskov P, Heely E, Nyholdt I et al. Biofeedback treatment of bladder dysfunction in multiple sclerosis. A

randomized trial. Scandinavian Journal of Urology & Nephrology. Supplementum 1994;157:61–5.

302. Vahtera T, Haaranen M, Viramo-Koskela AL, Ruutiainen J. Pelvic floor rehabilitation is effective in

patients with multiple sclerosis. Clinical Rehabilitation 1997;11:211–9.

303. Gajewski JB, Awad SA. Oxybutynin versus propantheline in patients with multiple sclerosis and detrusor

hyperreflexia. Journal of Urology 1986;135:966–8.

304. Hebjorn S. Treatment of detrusor hyperreflexia in multiple sclerosis: a double-blind, crossover clinical

trial comparing methantheline bromide (Banthine), flavoxate chloride (Urispas) and meladrazine tartrate

(Lisidonil). Urologia Internationalis 1977;32:209–17.

305. Weilink G, Essink-Bot M, Van Kerrebroeck P, Rutten F. Sacral rhizotomies and electrical bladder

stimulation in spinal cord injury 2: cost effectiveness and quality of life analysis. Europen Urology 1997;31:

441–6.

306. Nortvedt M, Riise T, Myhr K et al. Reduced quality of life among multiple sclerosis patients with sexual

disturbance and bladder dysfunction. Multiple Sclerosis 2001;7:4–235.

307. National Institute for Clinical Excellence. Infection control: prevention of healthcare associated infection in

primary and community care. NICE Clinical Guideline 2. London: National Institute for Clinical Excellence,

2003. Available from www.nice.org

308. Morton SC, Shekelle PG, Adams JL et al. Antimicrobial prophylaxis for urinary tract infection in persons

with spinal cord dysfunction. Archives of Physical Medicine and Rehabilitation 2002;83:129–38.

309. Jepson R, Milhaljevic L, Craig J. Cranberries for preventing urinary tract infections. The Cochrane Library

2002.

310. Vickrey BG, Shekelle PG, Morton S et al. Prevention and management of urinary tract infections in

paralyzed persons. Rockville, MD: Agency for Health Care Policy and Research, 1999.

311. Saint S, Elmore J, Sullivan S, Emerson S, Koepsell T. The efficacy of silver alloy-coated urinary catheters

in preventing urinary tract infections: a meta-analysis. American Journal of Medicine 1998;105:236–41.

312. Lee B, Buhuta T, Craig J and Simpson J. Methenamine hippurate for preventing urinary tract infections.

Oxford: Cochrane Database of Systematic Reviews 4, 2002. 

313. Saint S, Veenstra D, Sullivan S. The potential clinical and economic benefits of silver alloy urinary

catheters in preventing urinary tract infection. Archives of Internal Medicine 2000;160:2670–5.

189

References



314. Jepson R, Mihaljevic L, Craig J. Cranberries for treating urinary tract infections. The Cochrane Library

2002.

315. Philbrick J, Bracikowski J. Single dose antibiotic treatment for uncomplicated urinary tract infections. Less

for less? Archives of Internal Medicine 1985;145:1672–8.

316. McGuinness SD, Krone R, Metz LM. A double-blind, randomized, placebo-controlled trial of cranberry

supplements in multiple sclerosis. Journal of Neuroscience Nursing 2002;34:4–7.

317. Hinds JP, Eidelman BH, Wald A. Prevalence of bowel dysfucntion in multiple sclerosis. A population

survey. Gastroenterology 1990;98:1538–42.

318. Wiesel P, Norton C, Brazzelli M. Management of faecal incontinence and constipation in adults with

central neurological diseases. Cochrane Library 2002.

319. Gosselink R, Kovacs L, Ketelaer P et al. Respiratory muscle weakness and respiratory muscle training in

severely disabled multiple sclerosis patients. Archives of Physical Medicine & Rehabilitation 2000;81:747–51.

320. Smeltzer SC, Lavietes MH, Cook SD. Expiratory training in multiple sclerosis. Archives of Physical Medicine

& Rehabilitation 1996;77:909–12.

321. Petajan JH, Gappmaier E, White AT et al. Impact of aerobic training on fitness and quality of life in

multiple sclerosis. Annals of Neurology 1996;39:432–41.

322. Wiens ME, Reimer MA, Guyn HL. Music therapy as a treatment method for improving respiratory muscle

strength in patients with advanced multiple sclerosis: a pilot study. Rehabilitation Nursing 1999;24:74–80.

323. Moulin DE, Foley KM, Ebers GC. Pain syndromes in multiple sclerosis. Neurology 1988;38:1830–4.

324. Duncan GW, Shahani BT, Young RR. An evaluation of baclofen treatment for certain symptoms in

patients with spinal cord lesions. A double-blind, cross-over study. Neurology 1976;26:441–6.

325. Sachais BA, Logue JN, Carey MS. Baclofen, a new antispastic drug. A controlled, multicenter trial in

patients with multiple sclerosis. Archives of Neurology 1977;34:422–8.

326. Sawa GM, Paty DW. The use of baclofen in treatment of spasticity in multiple sclerosis. Canadian Journal

of Neurological Sciences 1979;6:351–4.

327. Feldman RG, Kelly HM, Conomy JP, Foley JM. Baclofen for spasticity in multiple sclerosis. Double-blind

crossover and three-year study. Neurology 1978;28:1094–8.

328. Hudgson P, Weightman D. Baclofen in the treatment of spasticity. British Medical Journal 1971;4:15–7.

329. Basmajian JV. Lioresal (baclofen) treatment of spasticity in multiple sclerosis. American Journal of Physical

Medicine 1975;54:175–7.

330. Ordia JI, Fischer E, Adamski E, Spatz EL. Chronic intrathecal delivery of baclofen by a programmable

pump for the treatment of severe spasticity. Journal of Neurosurgery 1996;85:452–7.

331. Bass B, Weinshenker B, Rice GP et al. Tizanidine versus baclofen in the treatment of spasticity in patients

with multiple sclerosis. Canadian Journal of Neurological Sciences 1988;15:15–9.

332. Eyssette M, Rohmer F, Serratrice G et al. Multi-centre, double-blind trial of a novel antispastic agent,

tizanidine, in spasticity associated with multiple sclerosis. Current Medical Research & Opinion

1988;10:699–708.

333. Smolenski C, Muff S, Smolenski KS. A double-blind comparative trial of new muscle relaxant, tizanidine

(DS 103-282), and baclofen in the treatment of chronic spasticity in multiple sclerosis. Current Medical

Research & Opinion 1981;7:374–83.

334. Rinne UK. Tizanidine treatment of spasticy in multiple sclerosis and chronic myelopathy. Current

Therapeutic Research, Clinical and Experimental 1980;28:827–36.

335. Pellkofer M, Paulig M. Comparative double-blind study to investigate efficacy and safety of Baclofen,

Tetrazepam and Tizanidine in spastic motor disturbance of the lower extremities. Medizinische Klinik

1989;84:5–8.

190

Multiple sclerosis: national clinical guideline for diagnosis and management



336. Brar SP, Smith MB, Nelson LM et al. Evaluation of treatment protocols on minimal to moderate spasticity

in multiple sclerosis. Archives of Physical Medicine & Rehabilitation 1991;72:186–9.

337. Cendrowski W, Sobczyk W. Clonazepam, baclofen and placebo in the treatment of spasticity. European

Neurology 1977;16:257–62.

338. Creedon S D. Intrathecal baclofen for severe spasticity: a meta-analysis. International Journal of

Rehabilitation and Health 1997;3:171–85.

339. Penn RD, Savoy SM, Corcos D et al. Intrathecal baclofen for severe spinal spasticity. New England Journal

of Medicine 1989;320:1517–21.

340. The United Kingdom Tizanidine Trial Group. A double-blind, placebo-controlled trial of tizanidine in the

treatment of spasticity caused by multiple sclerosis. Neurology 1994;44(Suppl 9):S70–S78.

341. Knutsson E, Martensson A et al. Antiparetic and antispastic effects induced by tizanidine in patients with

spastic paresis. Journal of the Neurological Sciences 1982;53:187–204.

342. Lapierre Y, Bouchard S, Tansey C et al. Treatment of spasticity with tizanidine in multiple sclerosis.

Canadian Journal of Neurological Sciences 1987;14:513–7.

343. Smith C, Birnbaum G, Carter JL et al. Tizanidine treatment of spasticity caused by multiple sclerosis:

results of a double-blind, placebo-controlled trial. US Tizanidine Study Group. Neurology 1994;44:

S34–S42.

344. Gambi D, Rossini PM, Calenda G et al. Dantrolene sodium in the treatment of spasticity caused by

multiple sclerosis or degenerative myelopathies: a double-blind, cross-over study in comparison with

placebo. Current Therapeutic Research, Clinical and Experimental 1983;33:835–40.

345. Monster AW. Spasticity and the effect of dantrolene sodium. Archives of Physical Medicine & Rehabilitation

1974;55:373–83.

346. Gelenberg AJ, Poskanzer DC. The effect of dantrolene sodium on spasticity in multiple sclerosis. Neurology

1973;23:1313–5.

347. Schmidt RT, Lee RH, Spehlmann R. Comparison of dantrolene sodium and diazepam in the treatment of

spasticity. Journal of Neurology, Neurosurgery & Psychiatry 1976;39:350–6.

348. Cutter NC, Scott DD, Johnson JC, Whiteneck G. Gabapentin effect on spasticity in multiple sclerosis: a

placebo-controlled, randomized trial. Archives of Physical Medicine & Rehabilitation 2000;81:164–9.

349. Mueller ME, Gruenthal M, Olson WL, Olson WH. Gabapentin for relief of upper motor neuron

symptoms in multiple sclerosis. Archives of Physical Medicine & Rehabilitation 1997;78:521–4.

350. Rudick RA, Breton D, Krall RL. The GABA-agonist progabide for spasticity in multiple sclerosis. Archives

of Neurology 1987;44:1033–6.

351. Mondrup, Pedersen E. The clinical effect of the GABA-agonist, progabide, on spasticity. Acta Neurologica

Scandinavica 1984;69:200–6.

352. Basmajian JV, Shankardass K, Russell D, Yucel V. Ketazolam treatment for spasticity: double-blind study

of a new drug. Archives of Physical Medicine & Rehabilitation 1984;65:698–701.

353. Anonymous. A comparative trial of dimethothiazine in spastic conditions. Practitioner 1974;213:101–5.

354. Ade-Hall RA, Moore AP. Botulinum toxin type A in the treatment of lower limb spasticity in cerebral

palsy. Cochrane Library 2002.

355. Hyman N, Barnes M, Bhakta B et al. Botulinum toxin (Dysport) treatment of hip adductor spasticity in

multiple sclerosis: a prospective, randomised, double blind, placebo controlled, dose ranging study.

Journal of Neurology, Neurosurgery & Psychiatry 2000;68:707–12.

356. Lee A, Patterson V. A double-blind study of L-threonine in patients with spinal spasticity. Acta Neurologica

Scandinavica 1993;88:334–8.

357. Hauser SL, Doolittle TH, Lopez BM et al. An antispasticity effect of threonine in multiple sclerosis.

Archives of Neurology 1992;49:923–6.

191

References



358. Perkin GD, Aminoff MJ. A trial of brolitene in the treatment of spasticity. British Journal of Clinical

Pharmacology 1976;3:879–82.

359. Bever CT Jr, Anderson PA, Leslie J et al. Treatment with oral 3,4 diaminopyridine improves leg strength

in multiple sclerosis patients: results of a randomized, double-blind, placebo-controlled, crossover trial.

Neurology 1996;47:1457–62.

360. Wade DT, Robson P, House H et al. A preliminary controlled study to determine whether whold-plant

cannabis extracts can improve intractable neurogenic symptoms. Oxford: Oxford Centre for Enablement,

2002.

361. Ungerleider JT, Andyrsiak T, Fairbanks L et al. Delta-9-THC in the treatment of spasticity associated with

multiple sclerosis. Advances in Alcohol & Substance Abuse 1987;7:39–50.

362. Greenberg HS, Werness SA, Pugh JE et al. Short-term effects of smoking marijuana on balance in patients

with multiple sclerosis and normal volunteers. Clinical Pharmacology & Therapeutics 1994;55:324–8.

363. Killestein J, Hoogervorst EL, Reif M et al. Safety, tolerability, and efficacy of orally administered

cannabinoids in MS. Neurology 2002;58:1404–7.

364. Wassef MR. Interadductor approach to obturator nerve blockade for spastic conditions of adductor thigh

muscles. Regional Anesthesia 1993;18:13–7.

365. Fuller KJ, Dawson K, Wiles CM. Physiotherapy in chronic multiple sclerosis: a controlled trial. Clinical

Rehabilitation 1996;10:195–204.

366. Lord SE, Wade DT, Halligan PW. A comparison of two physiotherapy treatment approaches to improve

walking in multiple sclerosis: a pilot randomized controlled study. Clinical Rehabilitation 1998;12:477–86.

367. Cardini RG, Crippa AC, Cattaneo D. Update on multiple sclerosis rehabilitation. Journal of Neurovirology

2000;6(Suppl 2):S179–S185.

368. Livesley E. Effects of electrical neuromuscular stimulation on functional performance in patients with

multiple sclerosis. Physiotherapy 1992;78:914–7.

369. Nielsen JF, Sinkjaer T, Jakobsen J. Treatment of spasticity with repetitive magnetic stimulation; a double-

blind placebo-controlled study. Multiple Sclerosis 1996;2:227–32.

370. Jones R, Davies Smith A, Harvey L. The effect of weighted leg raises on quadriceps strength, EMG and

functional activities in people with multiple sclerosis. Physiotherapy 1999;85:154–61.

371. MS Society. Symptom management survey. London: MS Society, 1997. 

371a. Beard S, Hunn A, Wight J. Treatments for pain and spasticity in multiple sclerosis: a rapid and systematic

review. Draft HTA report on pain and spasticity.

372. Sampson FC, Hayward A, Evans G et al. The effectiveness of intrathecal baclofen in the management of

patients with severe spasticity. InterTASC Report, 2000. 

373. Turton A. Does use of a daily muscle stretch regime prevent development contractures and muscle

stiffness in stroke patients? National Research Register Issue 1, 2001.

374. Steffen TLM. Low-load, prolonged stretch in the treatment of knee-flexion contractures in nursing home

residents. Physical Therapy 1995;75:886–95.

375. Light K, Nuzik S, Personius W, Barstrom A. Low-load prolonged stretch versus high-load brief stretch in

treating knee flexion contractures. Physical Therapy 1984;64:330–3.

376. Moseley AM. The effect of casting combined with stretching on passive ankle dorsiflexion in adults with

traumatic head injuries. Physical Therapy 1997;77:240–7.

377. Durey A. Etude en double aveugle de l’action decontracturante du neuriplege en comparaison avec un

placebo. (Double blind trial of chlorproethazine against placebo for treatment of muscle contractures.)

Rhumatologie 1988;18:65–73.

378. Fox P, Richardson J, McInnes B et al. Effectiveness of a bed positioning program for treating older adults

with knee contractures who are institutionalized. Physical Therapy 2000;80:363–72.

192

Multiple sclerosis: national clinical guideline for diagnosis and management



379. Hardie RJ, Rothwell JC. ‘Tremor and ataxia’. In Greenwood RJ, Barnes MP, McMillan TM, Ward CD

(eds).  Handbook of Neurological Rehabilitation. Hove: Psychology Press, 2003.

380. Alusi SH, Wotrthington J, Glickman S, Bain PG. A study of tremor in multiple sclerosis. Brain 2001;124:

720–30.

381. Armutlu K, Karabudak R, Nurlu G. Physiotherapy approaches in the treatment of ataxic multiple sclerosis:

a pilot study. Neurorehabilitation & Neural Repair 2001;15:203–11.

382. Schuurman PR, Bosch DA, Bossuyt PM et al. A comparison of continuous thalamic stimulation and

thalamotomy for suppression of severe tremor. New England Journal of Medicine 2000;342:461–8.

383. Rice GP, Lesaux J, Vandervoort P et al. Ondansetron, a 5-HT3 antagonist, improves cerebellar tremor.

Journal of Neurology, Neurosurgery & Psychiatry 1997;62:282–4.

384. Bozek CB, Kastrukoff LF, Wright JM et al. A controlled trial of isoniazid therapy for action tremor in

multiple sclerosis. Journal of Neurology 1987;234:36–9.

385. Alusi SH, Aziz TZ, Glickman S et al. Stereotactic lesional surgery for the treatment of tremor in multiple

sclerosis: a prospective case-controlled study. Brain 2001;124:1576–89.

386. Di Fabio RP, Soderberg J, Choi T et al. Extended outpatient rehabilitation: its influence on symptom

frequency, fatigue, and functional status for persons with progressive multiple sclerosis. Archives of

Physical Medicine and Rehabilitation 1998;79(2):141–6.

387. Bandini F, Castello E, Mazzella L et al. Gabapentin but not vigabatrin is effective in the treatment of

acquired nystagmus in multiple sclerosis: how valid is the GABAergic hypothesis? Journal of Neurology,

Neurosurgery & Psychiatry 2001;71:107–10.

388. Fernandez E, Turk DC. The utility of cognitive coping strategies for altering pain perception: a meta-

analysis. Pain 1989;38:123–35.

389. Morley S, Eccleston C, Williams A. Systematic review and meta-analysis of randomized controlled trials of

cognitive behaviour therapy and behaviour therapy for chronic pain in adults, excluding headache. Pain

1999;80:1–13.

390. Karjalainen K, Malmivaara A, van Tulder M et al. Multidisciplinary rehabilitation for fibromyalgia and

musculoskeletal pain in working age adults. Cochrane Database of Systematic Reviews 2, 2000.

391. Sindhu F. Are non-pharmocological nursing interventions for the managment of pain effective: a meta-

analysis. Nursing 1996;24:1152–9.

392. McQuay H, Tramer MR, Nye B et al. A systematic review of antidepresssants in neuropathic pain. Pain

1996;68:217–27.

393. Fishbain D. Evidence-based data on pain relief with antidepressants. Annals of Medicine 2000;32:305-16.

394. Wiffen P, Collins S, McQuay H et al. Anticonvulsant drugs for acute and chronic pain. The Cochrane

Library 2001;1464–780X.

395. Mc Quay HJ, Carroll D, Jadad A, et al. Anticonvulsant drugs for management of pain: a systematic review.

British Medical Journal 1995;311:1047–52.

396. Mellegers M, Furlan AD, Mailis A. Gabapetin for neuropathic pain: systematic review of controlled and

uncontrolled literature. Clinical Journal of Pain 2001;17:284–95.

397. Furlan AD, Lui P-W, Mailis A. Chemical sympathectomy for neuropathic pain: does it work? Case report

and systematic literature review. Clinical Journal of Pain 2001;17:327–36.

398. Carroll D, Moore R, McQuay H et al. Transcutaneous electrical nerve stimulation (TENS) for chronic

pain. The Cochrane Library 2002;1464–780X.

399. Ernst E. The efficacy of phytodolor for the treatment of musculoskeletal pain: a systematic review of

randomized clinical trials. Natural Medicine Online 2000;3.

400. Ezzo J, Berman B, Hadhazy Victoria A et al. Is acupuncture effective for the treatment of chronic pain? A

systematic review. Pain 2000;5:217–25.

193

References



401. van der Windt D, va der Heijden G, van den Berg SG et al. Ultrasound therapy for musculoskeletal

disorders: a systematic review. Pain 1999;81:257–71.

402. Gam A, Johannsen F. Ultrasound therapy in musculoskeletal disorders: a meta-analysis. Pain 1995;63:

85–91.

403. Gam A, Thorsen H, Lonnberg F. The effect of low level laser therapy on musculoskeletal pain: a meta-

analysis. Pain 1993;52:63–6.

404. Campbell F, Tramer M, Carroll D et al. Are cannabinoids as effective and safe treatment option in the

management of pain: a qualitative systematic review. British Medical Journal 2001;323:13–6.

405. Rao SM, Leo GJ, Bernardin L, Unverzagt F. Cognitive dysfunction in multiple sclerosis. I. Frequency,

patterns, and prediction. Neurology 1991;41:685–91.

406. McIntosh-Michaelis SA, Roberts MH, Wilkinson SM et al. The prevalence of cognitive impairment in a

community survey of multiple sclerosis. British Journal of Clinical Psychology 1991;30:333–48.

407. Jonsson A, Korfitzen EM, Heltberg A et al. Effects of neuropsychological treatment in patients with

multiple sclerosis. Acta Neurologica Scandinavica 1993;88:394–400.

408. Lincoln NB, Dent A, Harding J et al. Evaluation of cognitive assessment and cognitive intervention for

people with multiple sclerosis. Journal of Neurology, Neurosurgery & Psychiatry 2002;72:93–8.

409. Mendoza RJ, Pittenger DJ, Weinstein CS. Unit management of depression of patients with multiple

sclerosis using cognitive remediation strategies: a preliminary study. Journal of Neurologic Rehabilitation

2001;15:9–14.

410. Chiaravalloti ND. Cognitive remediation as treatment for new learning deficits in multiple sclerosis.

International Journal of MS Care 2002;June:11.

411. Feinstein A, Feinstein K, Gray T, O’Connor P. The effects of anxiety on psychiatric morbidity in patients

with multiple sclerosis. Multiple Sclerosis 1997;5:323–6.

412. Schiffer RB, Herndon RM, Rudick RA. Treatment of pathologic laughing and weeping with amitriptyline.

New England Journal of Medicine 1985;312:1480–2.

413. Zorzon M, De Masi R, Nausuelli D et al. Depression and anxiety in multiple sclerosis: a clinical and MRI

study in 95 subject. Journal of Neurology 2001;248:416–21.

414. Mohr DC, Boudewyn AC, Goodkin DE et al. Comparative outcomes for individual cognitive-behavior

therapy, supportive-expressive group psychotherapy, and sertraline for the treatment of depression in

multiple sclerosis. Journal of Consulting & Clinical Psychology 2001;69(6):942–949.

415. Mohr DC, Likosky W, Bertagnolli A et al. Telephone-administered cognitive-behavioral therapy for the

treatment of depressive symptoms in multiple sclerosis. Journal of Consulting & Clinical Psychology

2000;68:356–61.

416. Larcombe NA, Wilson PH. An evaluation of cognitive-behaviour therapy for depression in patients with

multiple sclerosis. British Journal of Psychiatry 1984;145:366–71.

417. Feinstein A, O’Connor P, Gray T, Feinstein K. The effects of anxiety on psychiatric morbidity in patients

with multiple sclerosis. Multiple Sclerosis 1999;5:323–6.

418. Bower P, Richards D, Lovell K. The clinical and cost-effectiveness of self-help treatments for anxiety and

depressive disorders in primary care: a systematic review. British Journal of General Practice 2001;51:

838–45.

419. Pittler MH, Ernst E. Kava extract for treating anxiety. Cochrane Library 2002.

420. Sheard T, Maguire P. The effect of psychological interventions on anxiety and depression in cancer

patients: results of two meta-analyses. British Journal of Cancer 1999;80:1770–80.

421. Calcagno P, Ruoppolo G, Grasso MG et al. Dysphagia in multiple sclerosis – prevalence and prognostic

factors. Acta Neurologica Scandinavica 2002;105:40–3.

194

Multiple sclerosis: national clinical guideline for diagnosis and management



422. Thomas FJ, Wiles CM. Dysphagia and nutritional status in multiple sclerosis. Journal of Neurology 1999;

246:677–82.

423. Cummins C, Marshall T, Burls A. Percutaneous endoscopic gastrostomy (PEG): feeding in the enteral

nutritional of dysphagic stroke patients. Birmingham: University of Birmingham, 1999.

424. Bath PMW, Bath FJ, Smithard DG. Interventions for dysphagia in acute stroke. Cochrane Library 2002.

425. Hartelius L, Svensson P. Speech and swallowing symptoms associated with Parkinson’s disease and

multiple sclerosis: a survey. Folia Phoniatrica et Logopaedica 1994;46:9–17.

426. Hartelius L, Runmarker B, Andersen O. Prevalence and characteristics of dysarthria in a multiple sclerosis

incidence cohort: relaiton to neurological data. Folia Phoniatrica et Logopedica 2000;52:160–77.

427. Greener J, Enderby P, Whurr R. Speech and language therapy for aphasia following stroke. Cochrane

Library 2002.

428. Greener J, Enderby P, Whurr R. Pharmacological treatment for aphasia following stroke. Cochrane Library

2002.

429. Deane KHO, Whurr R, Playford ED et al. Speech and language therapy versus placebo or no intervention

for dysarthria in Parkinson’s disease. Cochrane Library 2002.

430. Deane KHO, Whurr R, Playford ED, et al. Speech and language therapy for dysarthria in Parkinsons

disease: a comparison of techniques. Cochrane Library 2002.

431. Zorzon M, Zivadinov R, Bosco A et al. Sexual dysfunction in multiple sclerosis: a case-control study. I.

Frequency and comparison of groups. Multiple Sclerosis 1999;5:418–27.

432. Wilt TJ, Fink HA, MacDonald R et al. Treatment options for male erectile dysfunction: a systematic review

of published studies of effectiveness. Boston, MA: Management Decision and Research Center, Health

Services Research and Development., 1999.

433. Fink HA, Mac D, Rutks IR et al. Sildenafil for male erectile dysfunction: a systematic review and meta-

analysis. Archives of Internal Medicine 1924;162:1349–60.

434. Ernst E, Pittler MH. Yohimbine for erectile dysfunction: a systematic review and meta-analysis of

randomized clinical trials. Journal of Urology 1998;159:433–6.

435. Burls A, Clark W, Gold L, Simpson S. Sildenfal: an oral drug for the treatment of male erectile dysfunction.

DPHE 12. Birmingham: West Midlands Development and Evaluation Service, Department of Public

Health and Epidemiology, 1998. 

436. The economics of preventing and treating pressure ulcers: a pilot study. Journal of Wound Care 1999;8:

312–6.

437. NHS Centre for Reviews and Dissemination. The prevention and treatment of pressure sores: how

effective are pressure-relieving interventions and risk assessment for the prevention and treatment of

pressure sores? Effective Health Care 1995;16.

438. McGough J. A systematic review of the effectiveness of risk assessment scales used in the prevention and

management of pressure sores. 98. Yale: University of York, 1999. 

439. Cullum N, Deeks J, Sheldon TA et al. Beds, mattresses and cushions for pressure sore prevention and

treatment. The Cochrane Library, 2002;1464–780X.

440. Margolis D, Lewis V. A literature assessment of the use of miscellaneous topical agents, growth factores,

and skin equivalents for the treatment of pressure ulcers. Dermatologic Surgery 1995;21:145–8.

441. Flemming K, Cullum N. Systematic reviews of wound care management (7): low level laser therapy,

therapetuci ultrasound, electrotherapy and electromagnetic therapy for the treatment of chronic wounds.

Health Technology Assessment 2001;5:137–221.

442. Bradley M, Cullum N, Nelson EA et al. Systematic review of wound care management: (2) dressings and

topical agents used in the healing of chronic wounds. Health Technology Assessment 1997.

195

References



443. Ward C, Turpin G, Dewey M et al. Education for people with progressive neurological disorders can have

negative effects: evidence from a randomised controlled trial. Nottingham: Derby City General Hospital,

2001.

444. www.nice.org.uk/clinicalguidelinepressuresoreguidancercn.pdf

445. National Institute for Clinical Excellence. Pressure ulcer prevention. Pressure ulcer risk assessment and

prevention, including the use of pressure-relieving devices (beds, mattresses and overlays) for the

prevention of pressure ulcers in primary and secondary care. NICE Clinical Guideline 6. London: NICE,

2003. Available from www.nice.org. 

446. Tremlett HL, Luscombe DK, Wiles CM. Prescribing for multiple sclerosis patients in general practice: A

case-control study. Journal of Clinical Pharmacy & Therapeutics 2001;26(6):.437–444.

447. Huntley A, Ernst E. Complementary and alternative therapies for treating multiple sclerosis symptoms: a

systematic review. Complementary Therapies in Medicine 2000;8:97–105.

448. Joyce M, Richardson R. Reflexogy can help MS. International Journal of Alternative Complementary

Medicine 1997;15:10–2.

449. Syndulko K, Woldanski A, Baumhelfer RW et al. Acute effects of cooling in multiple sclerosis: pilot study

to compare two cooling garments. Neurology 1995;45(Suppl 4):A351–A351.

450. Coyle PK, Krupp LB, Doscher C et al. Clinical and immunological effects of cooling in multiple sclerosis.

Journal of Neurologic Rehabilitation 1996;10:9–15.

451. Schapiro RT, Petajan JH, Kosich D et al. Role of Cardiovascular Fitness in Multiple Sclerosis: a pilot study.

Journal of Neurologic Rehabilitation 1988;2:43–9.

452. Sutherland G, Andersen MB, Stoove MA. Can aerobic exercise training affect health-related quality of life

for people with multiple sclerosis? Journal of Sport and Exercise Psychology 2001;23:122–35.

453. Mosert S, Kesselring J. Effects of a short-term exercise training program on aerobic fitness, fatigue, health

perception and activity level of subjects with multiple sclerosis. Multiple Sclerosis 2002;8:161–8.

454. Wade D, Young CR, Choudhuri K, Davidson D. A randomised placebo controlled exploratory study of

vitamin B-12, lofepramine, and L-phenylalanine (the ‘Cari Loder regime’) in the treatment of multiple

sclerosis. Journal of Neurology, Neurosurgery & Psychiatry 2002;73:246–9.

455. Wood J, Stell R, Unsworth I et al. A double-blind trial of hyperbaric oxygen in the treatment of multiple

sclerosis. Medical Journal of Australia 1985;143:238–40.

456. Dean G. A double-blind trial with an antidepressant drug, imipramine, in multiple sclerosis. South African

Medical Journal 1969;43:86–7.

457. Mills N, Allen J. Mindfulness of movement as a coping strategy in multiple sclerosis. A pilot study. General

Hospital Psychiatry 2000;22:425–31.

458. Rodgers D, Khoo K, MacEachen M et al. Cognitive therapy for multiple sclerosis: a preliminary study.

Alternative Therapies in Health and Medicine 1996;70–4.

459. Maguire BL. The effects of imagery on attitudes and moods in multiple sclerosis patients. Alternative

Therapies in Health and Medicine 1996;75–9.

460. Liang JF, Dong SL, Yao C, Ni FX. Observation on the therapeutic effectiveness of multiple sclerosis treated

with combination of traditional chinese and western medicine. Liaoning Journal of Traditional Chinese

Medicine 2000;27:221–2.

461. Cathie LM, Sudlow, Counsell CE. Problems with UK government’s risk sharing scheme for assessing drugs

for multiple sclerosis. British Medical Journal, 2003;326:388–392. 

462. Tremlett HL, Luscombe DK, Wiles CM. Use of corticosteroids in multiple sclerosis by consultant

neurologists in the United Kingdom. Journal of Neurology, Neurosurgery & Psychiatry 1998;65:362–5.

463. Robson L, Bain C, Beck S et al. Cost analysis of methylprednisolone treatment of multiple sclerosis

patients. Canadian Journal of Neurological Sciences 1998;25.

196

Multiple sclerosis: national clinical guideline for diagnosis and management



464. Pozzolli C, Brunetti M, Amicosante A et al. Home based management in multiple sclerosis: results of a

randomised controlled trial. Journal of Neurology, Neurosurgery & Psychiatry 2002;73:250–5.

465. Kent D, Haynor D. The clinical efficacy of magnetic resonance imaging in neuroimaging. Annals of

Internal Medicine 1994;120.

466. Personal communication from David Miller, Head of the Department of Neuroinflammation at the

Institute of Neurology.

467. Wade DT, Halligan PW. New wine in old bottles: the WHO ICF as an explanatory model of human

behaviour. Clinical Rehabilitation 2003;17:579–581.

468. Wade DT, de Jong B. Recent advances in rehabilitation. British Medical Journal 2000;320:1385–8.

197

References


