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Abstract

This review describes the progress made in preparing Cochrane systematic reviews of randomized controlled trials

for Guillain–Barré syndrome (GBS), chronic inflammatory demyelinating polyradiculoneuropathy (CIDP), multifocal

motor neuropathy (MMN) and the demyelinating neuropathies associated with paraproteins. The discovery of anti-

bodies against myelin and axolemmal glycolipids and proteins has not yet replaced the clinicopathological classi-

fication on which treatment trials have been based. Systematic reviews have endorsed the equivalence of plasma

exchange (PE) and intravenous immunoglobulin (IVIg) and the lack of efficacy of steroids in GBS. Systematic reviews

have also endorsed the value of steroids, PE and IVIg in CIDP but randomized controlled trials have only shown

benefit from IVIg in MMN. There is a paucity of evidence concerning the efficacy of treatments in paraproteinaemic

demyelinating neuropathy apartment from small trials showing short-term benefit from PE or IVIg. There is a lack

of good quality controlled trials of immunosuppressive agents in any of these conditions. As the number of treat-

ment trials increases, Cochrane systematic reviews will be an increasingly valuable resource for summarizing

the evidence from randomised controlled trials on which to base clinical practice. They already demonstrate major

deficiencies in the existing evidence base.
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Introduction

Classification

By the turn of the millennium the clinicopathological

features of GBS and related disorders had been recogn-

ized as being more complex than originally envisaged

(Table 1). Professsor P. K. Thomas has been prominent

among those who have advanced knowledge in the

area as the reference list in this review at his Festschrift

will testify (Thomas, 1992). The syndrome described by

Guillain, Barré & Strohl in 1916 is usually due to acute

inflammatory demyelinating polyradiculoneuropathy

(Asbury et al. 1969) but may also be caused by acute

motor and sensory axonal neuropathy (Feasby et al.

1986) or acute motor axonal neuropathy (Hafer-Macko

et al. 1996). The acute inflammatory demyelinating

polyradiculoneuropathy variant may overlap with the

syndrome of ophthalmoplegia, ataxia and areflexia

described by Miller Fisher in 1956 (Fisher, 1956). Formes

frustes of Miller Fisher syndrome occur with ophthal-

moplegia or sensory neuropathy alone. Recurrent

attacks of steroid responsive demyelinating neuro-

pathy described by Austin (Austin, 1958) and P. K. Thomas

(Thomas et al. 1969) and then in large series by the

Mayo (Dyck et al. 1975) and Sydney (Prineas & McLeod,

1976) groups fit into what is now called chronic inflam-

matory demyelinating polyradiculoneuropathy (CIDP)

(Dyck et al. 1992). This in turn is now being split into

subgroups, with a pure motor form, multifocal motor

neuropathy with conduction block (Nobile-Orazio,

2001), and a clinically apparently pure sensory form
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(Oh et al. 1992). The core syndrome is usually a sym-

metrical sensory and motor disorder with proximal and

distal weakness attributed to radiculopathy as well as

neuropathy. However, variants are now being described.

The onset may be focal and affect the cranial nerves

(Waddy et al. 1989) or the upper limbs (Thomas et al.

1996). Persistent asymmetry and conduction block may

occur and such cases have been described as having

multifocal acquired demyelinating sensory and motor

neuropathy (MADSAM) (Saperstein et al. 2000).

Pathogenesis

Changes in classification are beginning to be matched

by advances in understanding the immune mechanisms

underlying inflammatory neuropathies. In Miller Fisher

syndrome 95% of patients have antibodies to ganglio-

side GQ1b. This ganglioside is more abundant in the

ocular motor nerves than other peripheral nerves or

spinal roots. Such a distribution would neatly explain

the distribution of lesions in the clinical syndrome if it

were not for the fact that the optic nerves have a

similar high concentration (Chiba et al. 1997). In a mouse

phrenic nerve diaphragm model, Miller Fisher sera or

IgG antibodies to ganglioside GQ1b will block terminal

motor nerve conduction (Plomp et al. 1999; Buchwald

et al. 2001) and eventually destroy the nerve terminals

in a complement-dependent reaction (O’Hanlon et al.

2001). In acute motor axonal neuropathy, antibodies to

a number of different gangliosides have been discov-

ered but the most interesting so far are those directed

against ganglioside GD1a (Ho et al. 1999). Recently,

Lunn et al. (2000) showed that monoclonal antibodies

directed against this ganglioside label the axolemma of

rat ventral but not dorsal root axons, consistent with

them being the target of the autoimmune reaction in

the human disease. Both acute and chronic inflam-

matory demyelinating polyradiculoneuropathy resemble

experimental autoimmune neuritis which is a predom-

inantly T-cell-mediated disorder which may be elicited

by T-cell responses to any of the peripheral nerve

myelin proteins P0, P2 or PMP22 (Hughes et al. 1999).

Proof that the human diseases are due to autoimmunity

to myelin proteins has not yet been forthcoming but

recently antibody responses to PMP22 have been

shown in GBS and CIDP (Gabriel et al. 2000) and to P0

in CIDP (Yan et al. 2001). In multifocal motor neuro-

pathy antibodies to ganglioside GM1 are often present

but evidence for their role in pathogenesis is lacking

(Nobile-Orazio, 2001). In the demyelinating neuro-

pathy associated with an IgM paraprotein, widely spaced

myelin and antibodies to myelin-associated glyco-

protein, the antibodies probably cause demyelination

(Tatum, 1993) and interfere with Schwann cell axon

signalling causing interference with neurofilament

phosphorylation and axonal shrinkage (Lunn et al.

Table 1 Inflammatory demyelinating neuropathies and related disorders
  

Acute (≤ 4 weeks progressive phase)
Guillain–Barré syndrome (GBS)

acute inflammatory demyelinating polyradiculoneuropathy (AMAN)
acute motor axonal neuropathy (AMSAN)
acute motor and sensory axonal neuropathy

Miller Fisher syndrome
Miller Fisher/GBS overlap syndrome 

acute sensory demyelinating neuropathy 
acute pandysautonomia

Subacute (4–8 weeks progressive phase)
subacute inflammatory demyelinating polyradiculoneuropathy

Chronic (≥ 8 weeks progressive phase)
chronic inflammatory demyelinating polyradiculoneuropathy (CIDP)*
multifocal motor neuropathy with conduction block (MMN)
multifocal acquired motor and sensory neuropathy (MADSAM)
IgM paraproteinaemic demyelinating neuropathy with antibodies to MAG
IgM paraproteinaemic demyelinating neuropathy without antibodies to MAG
IgG/IgA paraproteinaemic demyelinating neuropathy 
solitary or osteosclerotic myeloma with demyelinating neuropathy 
chronic relapsing axonal neuropathy 

*CIDP may be relapsing or progressive; mixed, motor or sensory at onset; involving upper and lower or just upper or lower at onset; 
proximal and distal, distal or proximal at onset.
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2001). Despite these more recent advances, in the

absence of an earlier clear understanding of patho-

genesis, treatment of the inflammatory neuropathies

has had to proceed empirically.

Systematic reviews

Randomized controlled trials are particularly import-

ant tools for assessing the value of treatments in con-

ditions such as GBS in which spontaneous improvement

is usual and CIDP in which the prognosis is variable.

Unless an intervention has a large effect size, clinical

experience and cohort studies of new treatments will

not provide convincing evidence of efficacy. Unfortu-

nately randomized controlled trials vary in quality and

trials of the same intervention in the same condition

may reach conflicting conclusions. Furthermore, the

number of randomized controlled trials being pub-

lished is rising exponentially. By the end of 2001 the

Cochrane CENTRAL register in the Cochrane Library

contained 300 000 references to trials, of which 1500

concerned neuromuscular disease. Coping with this

information explosion is already challenging and will

become even more difficult. Conventional reviews are

subject to bias arising from failure to identify all the

randomized controlled trials, inclusion of flawed trials,

the opinion of the author and sometimes the lack of

rigorous peer review. The Cochrane Collaboration aims

to provide systematic reviews, which avoid these

sources of bias (Egger et al. 2001). The methods are

declared, peer reviewed and published in advance as a

protocol. The search for evidence involves a systematic

search for randomized trials in all languages using the

Cochrane register, which is produced by exhaustively

searching MEDLINE, EMBASE, CINAHL and other data-

bases and by hand-searching. The quality of each trial

is evaluated according to declared standards with

particular attention to qualities such as allocation

concealment, which are known to bias outcomes. Where

appropriate, data from more than one trial can be

combined to summarize the results in a meta-analysis,

a single statistical expression of the efficacy of the

treatment. Reviews are rigorously refereed, revised

and edited before publication on the Cochrane Library.

The Library itself is published quarterly electronically

and incorporates a system for readers to criticise

reviews and for the criticisms and authors’ replies to be

edited and published. Authors of reviews must under-

take to update their reviews at least every 2 years. The

Cochrane Neuromuscular Disease Group has completed

or is preparing reviews of most of the important inter-

ventions for inflammatory demyelinating neuropathy.

While this article will grow old, the Cochrane reviews,

which it references, should not.

Guillain–Barré syndrome

The first treatment tried in GBS was corticosteroids and

the Cochrane review identified six eligible randomized

trials involving 382 participants (Hughes & van der

Meché, 1999). One trial of intravenous methylpred-

nisolone accounted for 243 of the total 382 subjects

studied (63%) (Guillain-Barré Syndrome Steroid Trial

Group, 1993). This trial did not show a significant

difference in any disability-related outcome between the

corticosteroid and placebo groups. In the systematic

review there was no significant difference between

the corticosteroid and control groups for the primary

outcome measure, improvement in disability grade on

a seven-point scale 4 weeks after randomization. The

weighted mean difference of the improvement in the

three trials for which this outcome was available

showed no difference (Fig. 1). The actual figure was

0.01 (95% CI – 0.27 to 0.29) of a grade in favour of the

corticosteroid group. There was also no significant

difference between the groups for the secondary

outcome measures. Consequently, the balance of

evidence does not at present support the use of

steroids in GBS. However, the forthcoming results of a

Dutch trial comparing intravenous methylprednisolone

combined with IVIg to IVIg and placebo will need to

be incorporated in this review when they become avail-

able and could alter this conclusion. It is surprising that

steroids should not be more obviously effective in an

acute inflammatory disorder. They are not particularly

effective in experimental autoimmune neuritis either

(King et al. 1985). It is possible that any beneficial effect

of steroids on the inflammatory reaction is counter-

balanced by an adverse effect of steroids on dener-

vated muscle (Rich et al. 1998; Rich & Pinter, 2001).

The first treatment shown to be beneficial in GBS was

plasma exchange (PE) (Guillain–Barré Syndrome Study

Group, 1985; McKhann et al. 1988). The Cochrane review

identified six eligible trials involving 649 patients

comparing PE to supportive treatment (Raphael et al.

2001). The review showed significant benefit from PE

on all the available outcome measures. In the 585

patients for whom the outcome was available, the



Systematic reviews of treatment, R. A. C. Hughes

© Anatomical Society of Great Britain and Ireland 2002

334

improvement in disability grade after 4 weeks was 0.9

(95% CI 0.6–1.4) of a disability grade more with plasma

exchange than without (Fig. 2). There were also highly

significant differences in favour of PE in time to recover

walking with aid, percentage of patients requiring artificial

ventilation, duration of ventilation, and full muscle

strength recovery and severe sequelae after 1 year.

However, there were more patients with infectious

events and cardiac arrhythmias in the PE than the control

group. The evidence was already sufficient for PE to be

regarded as the standard treatment by the late 1980s.

In 1992 the Dutch reported a trial suggesting that

IVIg was slightly superior to PE for patients with severe

GBS within 2 weeks from the onset of their disease

(van der Meché et al. 1992). The Cochrane review will

shortly be updated to compare four trials involving 495

patients that compared IVIg with PE (Plasma Exchange/

Sandoglobulin Guillain-Barré Syndrome Trial Group,

1997; van der Meché et al. 1992; Bril et al. 1996;

Nomura et al. 2000; Hughes et al. 2001b). There were

no significant differences between these treatments in

improvement in disability grade after 4 weeks and the

95% confidence intervals were so small that they

fulfilled the criteria for equivalence set in one of the

trials (Fig. 3). There were also no significant differences

in time to walk unaided, mortality, or proportion of

patients unable to walk without aid after a year. Since

IVIg is much simpler to administer it has been adopted

as the favoured treatment by most centres. However,

there is no directly relevant evidence to guide treat-

ment of mild GBS, children, Miller Fisher syndrome and

other variants, and disease which presents more than

2 weeks after onset. The standard dose in the trials has

been 0.4 g kg−1 daily for 5 days. Adding IVIg to PE was

not helpful in one large trial (Plasma Exchange/

Sandoglobulin Guillain-Barré Syndrome Trial Group,

1997). There is no trial evidence concerning the efficacy

of a second dose of IVIg. Such treatment is often

offered to those patients who experience a relapse

early after treatment.

These trials have been performed on the populations

of patients with GBS who have mostly had acute

inflammatory demyelinating polyradiculoneuropathy

(Plasma Exchange/Sandoglobulin Guillain-Barré

Syndrome Trial Group, 1997; Hadden et al. 2001). There

is some evidence that patients with pure motor neuro-

pathy benefit more from IVIg than from PE but this

needs confirmation.

Fig. 1 Systematic review of steroid treatment for GBS. Improvement in a seven-point disability grade scale 4 weeks after 
randomization. From Hughes & van der Meché (1999).

Fig. 2 Systematic review of PE treatment for GBS. Improvement in a seven-point disability grade scale 4 weeks after 
randomization. From Hughes et al. (2001b).
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Chronic inflammatory demyelinating 
polyradiculoneuropathy

Steroids are generally considered helpful in CIDP on the

basis of clinical experience. The evidence from clinical

trials is confined to one small early trial (Dyck et al.

1982). The significance of the beneficial result reported

was lost when the results were re-analysed according

to the intention to treat principle (Mehndiratta &

Hughes, 2001). Nevertheless, the authors of several

large series report benefit in about two-thirds of

patients with CIDP. Unfortunately, the doses needed

are often large, treatment has to be prolonged for

months or years and Cushingoid side-effects are

common (van den Bergh, 2001).

Just as in GBS, PE was reported to be beneficial in

CIDP (Gross & Thomas, 1981) and this has been

confirmed in two small randomized trials (Dyck et al.

1986; Hahn et al. 1996a).

Following the observation of apparent benefit from

plasma and then IVIg infusion in a cohort of patients

with CIDP (Vermeulen et al. 1985), four randomized

trials have been performed in IVIg naïve patients. Three

indicated benefit (van Doorn et al. 1990; Hahn et al.

1996b; Thompson et al. 1996; Mendell et al. 2001) and

one no difference from placebo (Vermeulen et al.

1993). The trials involved 113 patients and 145 treat-

ments: two had parallel and two crossover designs,

which complicates meta-analysis. A Cochrane review

concluded that significantly more improvements in

disability occurred within 4 weeks after IVIg than after

placebo (relative risk 3.2, 95% CI 1.7–5.8) (Van Schaik

et al. 2001). Unfortunately, the treatment effect is

short-lived, commonly lasting only 4 weeks and seldom

more than 12 weeks, so that treatment, which is very

expensive, has to be repeated. Dyck and colleagues

undertook a trial comparing PE with IVIg and did not

find a significant difference in the short-term effects of

these treatments (Dyck et al. 1994). Similarly, a trial

comparing IVIg with oral prednisolone also failed to

show a significant difference (Hughes et al. 2001a).

Both these trials were short-term and the long-term

comparative trials needed to decide which of these

treatments is superior seem unlikely to be performed.

About two-thirds of patients respond to each treat-

ment. Steroids may be preferred because they are

much less expensive and more convenient. If patients

do not respond or require unreasonably high or

prolonged doses they may respond to IVIg. Plasma

exchange is more inconvenient and invasive and now

usually only considered as a third option. In patients

with pure motor CIDP steroids may cause worsening and

IVIg is more likely to be effective (Donaghy et al. 1994).

Many different cytotoxic drugs and immunomodu-

latory treatments have been tried in CIDP but there is

little evidence from randomized controlled trials to

guide treatment (van den Bergh, 2001). A single trial

randomized 30 patients to a low (2 mg kg−1) dose of

azathioprine in addition to steroids and showed no

benefit after 4 or 9 months on a range of measures of

impairment and nerve conduction (Dyck et al. 1985). A

single crossover trial of beta interferon 1a 44 µg sub-

cutaneously three times a week for 12 weeks showed no

benefit in 10 patients (Hadden et al. 1999). There have

been anecdotal reports of beneficial treatment with

cyclophosphamide, cyclosporin and mycophenolate

but no randomized trials (Hughes et al. 2001c). This is

unfortunate because CIDP may remit spontaneously

so that controlled trials are essential to assess the value

of proposed new treatments.

Fig. 3 Systematic review of IVIg compared with PE as treatment for GBS. Improvement in a seven-point disability grade scale 
4 weeks after randomization. The values for the standard deviation for the Bril 1996 trial, from which the 95% CI has been 
calculated, were not published and have been imputed. From Hughes et al. (2001b).
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Multifocal motor neuropathy

Multifocal motor neuropathy (MMN) has been distin-

guished from CIDP principally by the distribution of

weakness, predominantly affecting the upper limbs,

absence of sensory impairment, response to IVIg and

not steroids, and persistent partial motor conduction

block (Nobile-Orazio, 2001). It is a moot point whether

MMN is really a separate condition or part of a spec-

trum that includes MADSAM, symmetrical CIDP and

sensory CIDP. From the point of view of treatment the

distinction does seem to be significant because patients

with MMN rarely respond to treatment with steroids

and may worsen. Plasma exchange has also been used

without obvious benefit. On the other hand, the

response to IVIg is as, or more, marked than in CIDP. No

Cochrane review of IVIg is yet available but three small

trials support the general experience that IVIg is effec-

tive (van den Berg et al. 1995; Federico et al. 2000;

Léger et al. 2000). However, the response is not

universal, treatment needs to be repeated, as in CIDP,

and disability progresses despite continued treatment.

As a consequence, many different immunosuppressive

drugs, principally cyclophosphamide, have been tried

in MMN. A Cochrane review has not identified any

randomized trials so that there is no convincing evidence

that any particular immunosuppressive agent is effec-

tive (Umapathi et al. 2001). Randomized controlled

trials to investigate the effect of immunosuppressive

treatment in MMN are sorely needed (European Work-

shop on Multifocal Motor Neuropathy, 2001).

Paraproteinaemic demyelinating neuropathy

Both the paraproteins associated with neuropathy and

the neuropathies associated with paraproteins are het-

erogeneous. This review is particularly concerned with

demyelinating neuropathies and not with the radicu-

lopathies due to myelomatous infiltration and collapse

of vertebrae, neuropathies due to light chain amyloid

deposition or axonal neuropathy. In the treatment of

demyelinating neuropathy associated with Walden-

strom’s macroglobulinaemia or solitary myelomas or

plasmacytomas, treatment of the plasma cell dyscrasia

will take precedence and may be rewarded by improve-

ment of the associated neuropathy. Randomized

controlled trials focused on the peripheral neuro-

pathy have not been performed and are probably

not appropriate. However, patients with monoclonal

gammopathy of undetermined significance (MGUS)

and neuropathy are asymptomatic apart from the symp-

toms of their peripheral neuropathy. The associated

neuropathy is often demyelinating and may be caused

by the antibody activity of the associated paraprotein

(Yeung et al. 1991). A fairly stereotyped clinical picture

of slowly progressive predominantly sensory neuro-

pathy often associated with tremor is the commonest

type and is usually associated with widely spaced

myelin and antibodies to carbohydrate epitopes

on myelin-associated glycoprotein and sulphated

glucuronyl paragloboside (Smith et al. 1983).

In the absence of a more satisfactory classification

it is appropriate to consider the treatment of the

neuropathies associated with an IgM paraprotein separ-

ately from those associated with other paraproteins.

Among those with IgM paraproteins are the patients

with antibodies to myelin-associated glycoprotein and

those with other or no identified antibodies. Reports of

the results of treatment often do not define the nature

of the antibody activity in the patient populations

being treated. The results of treatment with steroids

have been disappointing (Yeung et al. 1991) and rand-

omized trials have not been performed (Lunn & Nobile-

Orazio, 2001). A double blind crossover trial including

17 patients with IgM paraproteins (Dyck et al. 1991)

showed a trend towards more improvement in impair-

ment and compound muscle action potential ampli-

tudes with PE than with sham exchange. There have

been two randomized trials of IVIg in IgM paraprotein-

associated demyelinating neuropathy. Both were cross-

over trials in which IVIg was compared with placebo.

In the first, two of 11 patients showed significant increases

in strength and one other showed improvement in

sensation (Dalakas et al. 1996). The second trial included

22 patients. After 4 weeks, 10 of these had improved

after IVIg and four after placebo and the mean improve-

ment in disability after IVIg was greater than after

placebo (Comi et al. 2002). Immunosuppressive drugs,

including cyclophosphamide, azathioprine, fludarab-

ine, rituximab, chlorambucil, melphalan and cyclosporin,

and autologous stem cell transplantation have all been

used with variable results and no randomized trials

(Lunn & Nobile-Orazio, 2001). A randomized double-

blind placebo-controlled study in 24 patients did not

confirm the efficacy of interferon-alpha suggested by

previous open studies (Mariette et al. 2000).

The evidence concerning treatment of demyelinating

neuropathy associated with IgG or IgA paraproteins is
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less complete than that for any of the other diseases

included in this review. The features of the associated

neuropathy are variable but anecdotal reports suggest

that it may respond to the same treatments as CIDP

(Bromberg et al. 1992; Bleasel et al. 1993; Simmons

et al. 1993). No systematic review of treatment yet

exists. The only randomized controlled trial is the trial

of PE already mentioned (Dyck et al. 1991) in which 20

patients with IgG or IgA paraproteins showed a

significantly greater reduction of weakness with true

than with sham exchange. An improved classification

and understanding of the pathogenesis of the neuro-

pathies associated with IgG and IgA paraproteins will

be necessary before mounting further randomized

controlled trials. If the paraprotein is only an incidental

finding then the treatments shown to be beneficial in

CIDP will be appropriate.
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