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A B S T R A C T

Background

Guillain-Barré syndrome (GBS) is an acute, paralysing, inflammatory peripheral nerve disease. Intravenous immunoglobulin (IVIg) is
beneficial in other autoimmune diseases. This is an update of a review first published in 2001 and previously updated in 2003, 2005, 2007,
2010 and 2012. Other Cochrane systematic reviews have shown that plasma exchange (PE) significantly hastens recovery in GBS compared
with supportive treatment alone, and that corticosteroids alone are ineKective.

Objectives

We had the following four objectives.

1. To examine the eKicacy of intravenous immunoglobulin (IVIg) in hastening recovery and reducing the long-term morbidity from Guillain-
Barré syndrome (GBS).

2. To determine the most eKicacious dose of IVIg in hastening recovery and reducing the long-term morbidity from GBS.

3. To compare the eKicacy of IVIg and plasma exchange (PE) or immunoabsorption in hastening recovery and reducing the long-term
morbidity from GBS.

4. To compare the eKicacy of IVIg added to PE with PE alone in hastening recovery and reducing the long-term morbidity from GBS.

Search methods

We searched the Cochrane Neuromuscular Disease Group Specialized Register (2 December 2013), CENTRAL (2013, Issue 12 in The Cochrane
Library), MEDLINE (January 1966 to November 2013) and EMBASE (January 1980 to November 2013). We checked the bibliographies in
reports of the randomised trials and contacted the authors and other experts in the field to identify additional published or unpublished
data.

Selection criteria

Randomised and quasi-randomised trials of IVIg compared with no treatment, placebo treatment, PE, or other immunomodulatory
treatments in children and adults with GBS of all degrees of severity. We also included trials in which IVIg was added to another treatment.

Data collection and analysis

Two authors independently selected papers, extracted data and assessed quality. We collected data about adverse events from the
included trials.
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Main results

Twelve trials were found to be eligible for inclusion in this review. Seven trials with a variable risk of bias compared IVIg with PE in 623
severely aKected participants. In five trials with 536 participants for whom the outcome was available, the mean diKerence (MD) of change
in a seven-grade disability scale aBer four weeks was not significantly diKerent between the two treatments: MD of 0.02 of a grade more
improvement in the intravenous immunoglobulin than the plasma exchange group; 95% confidence interval (CI) 0.25 to -0.20. There were
also no statistically significant diKerences in the other measures considered. Three studies including a total of 75 children suggested that
IVIg significantly hastens recovery compared with supportive care. The primary outcome for this review, available for only one trial with 21
mildly aKected children, showed significantly more improvement in disability grade aBer four weeks with IVIg than supportive treatment
alone, MD 1.42, 95% CI 2.57 to 0.27.

In one trial involving 249 participants comparing PE followed by IVIg with PE alone, the mean grade improvement was 0.2 (95%
CI -0.14 to 0.54) more in the combined treatment group than in the PE alone group; not clinically significantly diKerent, but not
excluding the possibility of significant extra benefit. Another trial with 34 participants comparing immunoabsorption followed by IVIg with
immunoabsorption alone did not reveal significant extra benefit from the combined treatment.

Adverse events were not significantly more frequent with either treatment, but IVIg is significantly much more likely to be completed than
PE.

One trial in altogether 51 children showed no significant diKerence when the standard dose was given over two days rather than five days.

Authors' conclusions

A previous Cochrane review has shown that PE hastens recovery compared with supportive treatment alone. There are no adequate
comparisons of IVIg with placebo in adults, but this review provides moderate quality evidence that, in severe disease, IVIg started within
two weeks from onset hastens recovery as much as PE. Adverse events were not significantly more frequent with either treatment but
IVIg is significantly much more likely to be completed than PE. Also, according to moderate quality evidence, giving IVIg aBer PE did not
confer significant extra benefit. In children, according to low quality evidence, IVIg probably hastens recovery compared with supportive
care alone. More research is needed in mild disease and in patients whose treatment starts more than two weeks aBer onset. Dose-ranging
studies are also needed and one is in progress.

P L A I N   L A N G U A G E   S U M M A R Y

Intravenous immunoglobulin for Guillain-Barré syndrome

Review question

Intravenous immunoglobulin (IVIg) is a treatment in which antibodies from donated blood are injected into a person's vein. We wanted to
find out whether IVIg can speed up recovery from Guillain-Barré syndrome (GBS).

Background

GBS is an uncommon disease of the nerves outside the brain and spinal cord. It causes weakness, numbness and breathing diKiculty.
Another Cochrane review has shown that plasma exchange (PE) works better than supportive care alone in GBS. In PE, the liquid part of a
person’s blood (plasma) is replaced with a plasma substitute to remove antibodies.

Study characteristics

We included trials of IVIg compared to no treatment, dummy treatment, PE, immunoabsorption (in which specific antibodies are removed
from blood) or other immune treatments. We also considered trials of IVIg added to another treatment. We found 12 trials. Some of these
compared more than two treatments.

- Seven trials compared IVIg with PE (in 623 participants with severe GBS).

- One compared PE alone to PE followed by IVIg (in 249 participants).

- Three compared IVIg with supportive care (in a total of 75 children).

- One compared a two-day to a five-day IVIg treatment plan (in 51 children).

- One compared IVIg with immunoabsorption (in 48 participants).

- One compared IVIg plus immunoabsorption with immunoabsorption (in 34 participants).

For this review, we chose change in a disability scale aBer four weeks’ treatment as the main measure of the eKect of IVIg.

Key results and quality of the evidence

Intravenous immunoglobulin for Guillain-Barré syndrome (Review)
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Five of the trials comparing IVIg and PE measured change in disability. IVIg and PE produced a similar amount of improvement in disability
in the 536 trial participants. This evidence was of moderate quality. Harmful eKects were no more frequent with PE or IVIg, but people were
more likely to finish a course of IVIg.

In one trial involving 249 participants who received PE or PE followed by IVIg, there was slightly more improvement from PE and IVIg
together. The eKect was probably not large enough to be noticeable but the results do not rule out the possibility. This evidence was of
moderate quality.

Three studies in children suggested that IVIg speeds up recovery compared with supportive care. Only one used the disability scale. They
provided low quality evidence.

In one small trial in children, the eKect on disability appeared similar with a standard dose over two days rather than five days.

Giving IVIg aBer immunoabsorption provided no extra benefit over immunoabsorption alone. No conclusions can be drawn from the trial
comparing IVIg with immunoabsorption.

The risk of bias in the included studies was variable.

More research is needed to find the best dose of IVIg in adults and children, and one trial of giving a second dose to people who otherwise
would be expected to do badly is in progress.

The evidence is current to December 2013.

Intravenous immunoglobulin for Guillain-Barré syndrome (Review)
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   IVIg versus PE for Guillain-Barré syndrome

IVIg versus PE for Guillain-Barré syndrome

Patient or population: patients with Guillain-Barré syndrome
Settings: Hospital
Intervention: IVIg versus PE

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

PE IVIg

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Change in disability grade 4
weeks after randomisation

The mean change
in disability grade
4 weeks after ran-
domisation in the
control groups
was
-0.86

The mean change in dis-
ability grade 4 weeks after
randomisation in the in-
tervention groups was
0.02 lower
(0.25 lower to 0.2 higher)

  536
(5 studies)

⊕⊕⊕⊝

moderate1

The disability scale ranges
from 0 normal to 6 dead. Im-
provement is recorded as
negative change. Narrow 95%
CI excludes clinically impor-
tant difference

Number improved by 1 or
more disability grades after
4 weeks

562 per 10002 607 per 1000
(528 to 691)

RR 1.08 
(0.94 to 1.23)

567
(6 studies)

⊕⊕⊕⊝

moderate1

No significant difference

Dead or disabled after 12
months (48 weeks)

167 per 10002 163 per 1000
(92 to 287)

RR 0.98 
(0.55 to 1.72)

243
(1 study)

⊕⊕⊝⊝

low1,3

No significant difference

Relapse or treatment-relat-
ed fluctuation

60 per 10002 53 per 1000
(25 to 113)

RR 0.89 
(0.42 to 1.89)

445
(3 studies)

⊕⊕⊝⊝

low1,3

No significant difference

Participants in whom treat-
ment was discontinued

128 per 1000 18 per 1000
(6 to 46)

RR 0.14 
(0.05 to 0.36)

498
(4 studies)

⊕⊕⊕⊕

high1,4

IVig significantly more likely
to be completed than PE

Number of participants with
adverse events attributed to
treatment

151 per 1000 127 per 1000
(82 to 196)

RR 0.84 
(0.54 to 1.3)

388
(4 studies)

⊕⊕⊕⊝

moderate1

No significant difference

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
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CI: confidence interval; RR: risk ratio; IVIg: intravenous immunoglobulin; PE: plasma exchange

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Trials were not blinded.
2 Mean risk in control groups.
3 95% CI does not exclude 50% increase.
4 95% CI excludes risk ratio > 0.5.
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B A C K G R O U N D

Description of the condition

Guillain-Barré syndrome (GBS) is the name given to an acute
paralysing disease that causes the rapid development of weakness
and usually numbness of the limbs and oBen the facial, swallowing
and breathing muscles. It is commonly due to multifocal
inflammation of the spinal roots and peripheral nerves, especially
their myelin sheaths. In severe cases the axons are also damaged.
The weakness reaches its nadir within a few days or up to four
weeks. In 25% of patients it is suKiciently severe to require the
use of artificial ventilation. Between 3.5% and 12% of patients
die of complications during the acute stage (Hughes 2005; Italian
Guillain-Barré Group 1996; Rajabally 2012; Yuki 2012). Recovery
takes several weeks or months. Many patients have persistent
fatigue, 12% still require aid to walk one year aBer the onset
(Merkies 1999; Rees 1998) and 62% still notice its eKect on their or
their carers' lives three to six years later (Bernsen 1999).

The cause of GBS is still under investigation (Rinaldi 2013; Yuki
2012). The favoured hypothesis is that it is due to an autoimmune
response directed against antigens in the peripheral nerves that is
triggered by a preceding bacterial or viral infection. The triggering
mechanism is not understood but may be the consequence
of molecular mimicry whereby antibodies or T cells stimulated
by antigenic epitopes on the infecting microbe cross-react with
neural epitopes. In the commonest form of GBS in Europe
and North America the underlying pathological process is an
acute inflammatory demyelinating polyradiculoneuropathy. The
responsible antigen is likely to be in the Schwann cell membrane
or the myelin sheath. The axonal forms of the disease are much
less common in Europe and North America but more common in
China, Japan, India and Central America. In the axonal varieties
the axolemma is probably the target of the immune response.
Distinguishing the diKerent forms of the disease during life is
diKicult but this has been attempted with neurophysiological
studies (Hadden 1998).

Description of the intervention

Corticosteroids have been used to treat GBS because of the
inflammatory, autoimmune nature of the disease. An updated
Cochrane systematic review concluded that they oKered no benefit
apart from a possible faster recovery in one trial when intravenous
methylprednisolone was given in combination with intravenous
immunoglobulin (IVIg) (Hughes 2012; van Koningsveld 2004). Four
of five randomised trials of plasma exchange (PE) reported that this
treatment hastened recovery compared with supportive treatment
alone (French Co-operative Group 1987; French Co-operative Group
1992; French Co-operative Group 1997; GBS Study Group 1985;
Greenwood 1984; Osterman 1984). Its use in severe GBS has been
endorsed by a consensus conference (NIH Consensus Development
1986). A Cochrane systematic review concluded that PE is beneficial
in GBS (Raphaël 2012).

Immunoglobulin for therapeutic use (i.e. IVIg) is purified from
human plasma pooled from at least 1000 donors. IVIg was
introduced for the treatment of autoimmune thrombocytopenia
(Imbach 1981) and other autoimmune disorders including chronic
inflammatory demyelinating polyradiculoneuropathy (Vermeulen
1985). Kleyweg 1988 reported an apparently favourable response
from IVIg in a pilot study in GBS. This led to the first randomised

trial comparing IVIg with PE in GBS, which reported that IVIg was
possibly superior (van der Meché 1992). Subsequent trials reviewed
have confirmed that IVIg and PE have similar eKicacy. In one of
these trials PE followed by IVIg was compared with PE alone and
IVIg alone (PSGBS Study Group 1997). Because PE had become the
standard treatment for GBS by the time IVIg was being considered,
trials comparing IVIg with placebo have rarely been undertaken
(Gürses 1995). Very few studies and only one randomised trial have
compared diKerent doses of IVIg (Raphaël 2001) but a trial of a
second course of IVIg for patients with an adverse prognostic score
is in progress (SIDGBS 2014).

How the intervention might work

Many potential reasons for the beneficial eKect of IVIg in
autoimmune diseases have been proposed. Possible mechanisms
in GBS include: blockade of Fc receptors on macrophages
preventing antibody-targeted attack on the Schwann cell
membrane and myelin; regulation of autoantibodies or cytokines
by anti-idiotypic or anti-cytokine antibodies in the pooled
immunoglobulin; up-regulation of the inhibitory Fc-gamma
receptor IIB on B cells (Tackenberg 2009); down-regulation of B cell
activating factor (Bick 2013) and interference with the complement
cascade or regulatory eKects on T cells (Dalakas 2004). According
to an alternative hypothesis, the high concentrations of circulating
immunoglobulin accelerate the breakdown of immunoglobulin G
(IgG). Circulating IgG is picked up by specialised receptors, FcRn,
on the endothelial cell surface, which endocytose the IgG and
return it intact to the circulation. Excessive amounts of IgG exceed
the capacity of the recycling system and divert the excess to the
lysosomes where it is broken down (Yu 1999).

All brands of immunoglobulin for intravenous use undergo
extensive purification and quality control to eliminate as far
as possible the risk of transmission of viral infection (Dalakas
2004). There have been rare reports of transmission of hepatitis
C by brands that have now been withdrawn from the market.
Current products have an excellent safety record. There have
never been any instances of transmission of HIV infection. The
theoretical possibility of transmission of an infective agent will
always remain with any human blood product. No instances
of transmission of Creutzfeldt-Jakob disease by human blood
products have been recorded. Concern about this possibility led
to the withdrawal of British derived plasma as a source of blood
products because of the possibility of the presence of the agent
causing new variant Creutzfeldt-Jakob disease. The causative
agent has been transferred by a blood transfusion and may be
present in the plasma fraction (Llewelyn 2004). Adverse events aBer
administration of IVIg do occur but are seldom serious. There is a
very small risk of anaphylaxis, almost always in patients with severe
immunoglobulin A deficiency, which is not usually present in GBS.
Other reported side eKects include headache, myalgia, transient
hypotension and flushing (all of which can be corrected by slowing
the infusion rate), meningism, aseptic meningitis, skin reactions
(especially eczema), neutropenia, worsening of renal failure, and
stroke-like episodes attributable to hyperviscosity (Bertorini 1996;
Casteels-van Daele 1992; Dalakas 2004; McCluskey 1990; Tan 1993;
Whittam 1997).

Why it is important to do this review

No other systematic review of IVIg treatment for GBS is known
to exist. This review was first published in 2001 and the current

Intravenous immunoglobulin for Guillain-Barré syndrome (Review)
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update completed in 2014. An overview incorporating this review
of treatment for GBS was published in 2007 (Hughes 2007).
Maintaining this review up-to-date provides a valuable resource
for people with GBS, healthcare professionals and healthcare
providers and purchasers.

O B J E C T I V E S

We had the following four objectives.

1. To examine the eKicacy of intravenous immunoglobulin (IVIg) in
hastening recovery and reducing the long-term morbidity from
Guillain-Barré syndrome (GBS).

2. To determine the most eKicacious dose of IVIg in hastening
recovery and reducing the long-term morbidity from GBS.

3. To compare the eKicacy of IVIg and plasma exchange (PE)
or immunoabsorption in hastening recovery and reducing the
long-term morbidity from GBS.

4. To compare the eKicacy of IVIg added to PE with PE alone in
hastening recovery and reducing the long-term morbidity from
GBS.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all randomised controlled trials (RCTs) or quasi-RCTs
(alternate or other systematic allocation) of IVIg compared with
no treatment, placebo treatment, PE, or other immunomodulatory
treatments for GBS. We also included trials in which IVIg was added
to another treatment.

There were no limitations by language of publication.

Types of participants

We included children and adults with GBS of all degrees of severity.
We defined GBS according to internationally accepted diagnostic
criteria as acute polyradiculoneuropathy, causing progressive
weakness of two or more limbs, having an onset phase of not
more than four weeks, and reduced or absent tendon reflexes,
and lacking alternative causes (Asbury 1990). We included studies
that did not conform exactly to these criteria, provided that
the authors regarded GBS or one of its synonyms, such as
acute idiopathic neuropathy or acute inflammatory demyelinating
polyradiculoneuropathy, as the preferred diagnosis. We noted any
departure from the internationally accepted diagnostic criteria.
In this update we noted the introduction of new international
diagnostic criteria which may become applicable to future versions
of this review if these criteria are adopted in new trials (Sejvar 2011).

Types of interventions

We included trials in which IVIg was compared with no treatment,
or placebo, or PE, or any other immunomodulatory treatment.
We also included trials in which IVIg was combined with
another immunomodulatory treatment such as PE. The primary
comparison was always between IVIg and the other treatment. Thus
we did not compare PE with no treatment, which is the subject
of another Cochrane review (Raphaël 2012). We did include the
comparison of IVIg added to PE, or immunoabsorption with PE, or
immunoabsorption alone.

Types of outcome measures

Primary outcomes

The primary outcome measure was improvement in disability
grade (Hughes 1978), four weeks aBer randomisation. We tested
the significance of the diKerence between IVIg and placebo or other
treatments by calculating the mean diKerence (MD) in the meta-
analysis and pooling the results from all the trials. We selected
this outcome at the protocol stage of the review because it was
known to be available for the two largest trials comparing PE and
IVIg, and because it is a more sensitive measure than a change in
proportions.

We accepted the disability scale used by the authors of each trial
provided that it was closely similar to that described in one of the
first trials (Hughes 1978), or could be adapted to correspond to that
scale, a scale which is now called the GBS disability scale. The scale
is as follows:

1. healthy;

2. minor symptoms or signs of neuropathy but capable of manual
work;

3. able to walk without support of a stick but incapable of manual
work;

4. able to walk with a stick, appliance or support;

5. confined to bed or chair bound;

6. requiring assisted ventilation; and

7. dead.

Secondary outcomes

Secondary outcome measures were:

1. time from randomisation until recovery of unaided walking;

2. time from randomisation until recovery of walking with aid;

3. time from randomisation until discontinuation of ventilation
(for those ventilated);

4. mortality;

5. death or disability (inability to walk without aid aBer 12 months);

6. treatment-related fluctuation (defined as a period of worsening,
lasting at least seven days following a period of improvement
lasting at least seven days) during the 12 weeks aBer
randomisation, or a relapse (worsening for more than seven
days starting more than 12 weeks but within one year aBer
randomisation); worsening had to involve an increase of more
than five points on the Medical Research Council (MRC) sum
score (Kleyweg 1991), or an increase of one disability grade as
defined above (Hughes 1978);

7. adverse events, whether attributable to IVIg, the comparative
treatment or the disease itself, during, or within one week aBer
stopping the trial treatment, including:
a. development of new infection treated with antibiotics;

b. haemorrhage requiring blood transfusion;

c. occurrence of cardiac arrhythmia requiring treatment with
cardiac rate modifying drugs or pacemaker;

d. autonomic instability consisting of either daily variations of
systolic blood pressure greater than 40 mm Hg or sudden
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bradycardia involving a reduction of heart rate by more than
20 beats per minute;

e. development of hypertension requiring drug treatment;

f. development of renal failure with serum creatinine >
200 mmol/litre (when this occurred, possible pre-existing
factors, including age, pre-treatment serum creatinine,
hypovolaemia, and brand of immunoglobulin, were to be
noted);

g. development of headache;

h. development of skin rash, for example palmar eczema;

i. development of abnormal liver function (elevation of serum
liver enzyme concentrations by more than three standard
deviations (SDs) above the normal mean within four weeks
aBer randomisation, taking into account the presence of
abnormal liver function before randomisation).

The secondary outcome measures 1 to 3 above, were selected in the
original protocol of this review and have been reported. However
they are diKicult to incorporate in a meta-analysis because they do
not provide information about those who do not reach the criterion
(e.g. who remain unable to walk unaided) during the trial.

In an earlier update of this review, we inserted a 'Summary of
findings' table for the main comparison, IVIg versus PE. We selected
the primary outcome for the table and the following additional
outcomes: improvement by one or more disability grades aBer
four weeks; death or disability (inability to walk without aid) aBer
12 months; treatment-related fluctuation; adverse events; and
discontinuation of treatment before it had been completed.

Improvement by one or more disability grades aBer four weeks and
discontinuation of treatment were included in the review although
they had not been included in the protocol. Improvement by one
or more grades is preferred by some to mean changes of the whole
group as a way of expressing the primary outcome and was used in
the Cochrane review of PE for GBS (Raphaël 2012). Discontinuation
of treatment before it had been completed showed a very large,
clinically important diKerence.

Search methods for identification of studies

We updated the search of the Cochrane Neuromuscular Disease
Group Specialized Register (2 December 2013), CENTRAL (2013,
Issue 12 in The Cochrane Library), MEDLINE (January 1966 to
November 2013) and EMBASE (January 1980 to November 2013).
We checked www.clinicaltrials.gov on 2nd January 2014. We
checked the bibliographies in reports of the randomised trials and
contacted the authors and other experts in the field to identify
additional published or unpublished data. The detailed searches
strategies have been provided for the Cochrane Neuromuscular
Disease Group Specialized Register in Appendix 1, CENTRAL in
Appendix 2, MEDLINE in Appendix 3 and EMBASE in Appendix 4.

Data collection and analysis

Selection of studies

Two review authors (RACH and PAvD) checked titles and abstracts
identified from the Register. The same two review authors obtained
the full text of all potentially relevant studies for independent
assessment, decided which trials fitted the inclusion criteria and
graded their methodological quality. The same two review authors

resolved disagreements about inclusion criteria by discussion and
it was not necessary to consult a third author.

Data extraction and management

Two review authors (RACH and PAvD) extracted data independently
onto specially designed data collection forms. The same authors
resolved disagreements by reference to the original reports. We
obtained some missing data from the trial authors.

Assessment of risk of bias in included studies

Two review authors (RACH and PAvD) assessed the risk of bias for
this update using the methods described in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). The
attributes we considered were explicit diagnostic criteria, sequence
generation, allocation concealment, blinding, completeness of
follow-up, freedom for selective reporting and other sources of
bias. We graded these items as being at low risk of bias, high
risk of bias or unclear. The two review authors graded the risk of
bias independently, compared the results and reached agreement
about diKerences by consensus without the need to consult a third
author.

Assessment of heterogeneity

We would have tested for heterogeneity in the results and
undertaken a sensitivity analysis on the basis of relevant features
of risk of bias if heterogeneity had been shown.

Data synthesis

When possible, we calculated a treatment eKect across trials using
the Cochrane statistical package, Review Manager 5 (RevMan 2011),
and a fixed-eKect model. We expressed results as risk ratios (RRs)
with 95% confidence intervals (CIs) for dichotomous outcomes,
and MDs with 95% CIs for continuous outcomes. Where the data
allowed, we analysed all the primary and secondary outcomes
under consideration.

Subgroup analysis and investigation of heterogeneity

We wanted to examine the eKect of IVIg in the following subgroups,
chosen because of their prognostic importance in previous
prospective studies and trials.

1. Younger and older (children aged less than 18 years; adults up to
49 years of age; adults aged 50 years or more).

2. More severely or less severely aKected (able to walk (disability
grades 1 to 3), unable to walk (grade 4), and requiring ventilation
(grade 5) at randomisation).

3. Having or not having documented relevant sensory deficit on
routine neurological examination at randomisation (symptoms
alone were to be ignored).

4. Having, or not having, a history of diarrhoea (gastroenteritis)
within the six weeks before the onset of neuropathic symptoms.

5. Time from onset of symptoms of neuropathy to start of
treatment (seven days or less aBer onset, more than seven and
up to 14 days aBer onset, and more than 14 days aBer onset).

As expected, the presently available studies did not contain
suKicient participants with clearly defined axonal as opposed
to demyelinating forms of GBS, and therefore we did not use
neurophysiological criteria to define subgroups.
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R E S U L T S

Description of studies

Results of the search

The number of papers found by the current strategies in the
appendices were MEDLINE - 580 (92 new papers), EMBASE - 256 (49
new papers), Cochrane Neuromuscular Disease Group Specialized
Register - 51 papers, and CENTRAL - 73 papers. In searches up
to and including the current update, we excluded nine studies
aBer full-text review because they were not RCTs, or it was unclear
whether they were RCTs (see Characteristics of excluded studies).
We identified 12 trials for inclusion (see Characteristics of included
studies) and there is one ongoing trial (see Ongoing studies).

Included studies

(1) Comparison of IVIg with placebo or no treatment

We found no trials comparing IVIg with placebo.

We found three trials comparing IVIg with supportive treatment
alone. In one with a high risk of bias, 18 children fulfilling diagnostic
criteria similar to those of Asbury 1990 were allocated alternately
to receive either IVIg (Sandoglobulin) 1.0 g/kg daily for two days
or supportive treatment alone (Gürses 1995). The mean (SD) age
of the children treated with IVIg was 10.4 (3.5) years, and of the
children not so treated was 9.5 (2.7) years. The severity of the illness
at randomisation was similar. Two children in each group required
ventilation, and two in the IVIg and four in the untreated group
were unable to walk even with aid. The mean duration of illness
at the time of randomisation was 4.6 (2.2) days in the IVIg and
4.2 (1.9) days in the untreated group. Thus, although the numbers
were small, the groups were evenly matched. The change in the
disability grade scale chosen as the major outcome measure for
this systematic review was not estimated. ABer four weeks, seven
of the nine participants in the IVIg group, but only two of the nine
untreated participants, had recovered full strength (Fisher's exact
test P = 0.057). There were no deaths in the IVIg group but one of
the participants in the untreated group developed pneumonia and
died of cardiac arrest four days aBer the start of ventilation. The
median time to recover unaided walking was 15 (range 11 to 20)
days in the IVIg and 24.5 (range 21 to 28) days in the untreated group
(P = 0.0003, Wilcoxon Rank Sum Test), but the latter figure excludes
the participant who died. ABer a year, all the IVIg participants had
recovered but one of the eight surviving untreated participants had
severe weakness and was unable to walk. There were no relapses
in either group. All the participants received their planned dose of
IVIg. There was no report of any adverse events related to IVIg.

The second trial randomised children into three groups:
dexamethasone alone, dexamethasone and IVIg, and
dexamethasone and PE (Wang 2001). The risk of bias was unclear.
The dose of IVIg was 0.2 to 0.3 g/kg daily for five to six days. The
IVIg participants received 4 to 5 mg dexamethasone daily for five
or six days and the dose of dexamethasone was tailed oK and
then stopped over seven days. The dexamethasone participants
received 5 to 10 mg daily for five to seven days; this was gradually
reduced and stopped over 7 to 10 days. Twenty participants were
treated with IVIg and corticosteroids, and 16 with corticosteroids
alone, which was the only comparison relevant to this review.
The participants treated with IVIg and corticosteroids achieved
significant recovery (recovery of cranial nerves and respiratory

function or improvement by two more grades in a muscle strength
score) in a mean of 17.1 days, and those treated with corticosteroids
alone in 24.8 days. The diKerence of 7.7 days was significant (P <
0.01) in favour of IVIg.

The third trial randomised mildly aKected children who were still
able to walk unaided to receive IVIg 1 g/kg over two days or no
treatment (Korinthenberg 2005a). The risk of bias was high because
there was no placebo. The randomisation process allocated 14
participants to IVIg and only seven to no treatment. There was no
significant diKerence in the primary outcome: the median (95%
CIs) maximal disease severity at nadir was 2 (2 to 5) in the IVIg
and 3 (2 to 6) in the control participants (P = 0.25). However,
there were significant diKerences favouring IVIg in the secondary
outcome measures, time to onset of signs of improvement and time
to improvement on a slightly expanded version of the GBS disability
grade scale. The median grade on this expanded scale aBer four
weeks was 1 (0 to 3) in the IVIg and 2 (1 to 5) in the controls (P =
0.025).

(2) Comparison of IVIg with PE

PE had appeared beneficial in three RCTs and a consensus
conference had concluded that it is beneficial in severe GBS (see
Background). Therefore when it was desired to test the eKicacy of
IVIg, it was necessary to use PE as the comparison treatment. We
found seven eligible RCTs that compared IVIg with PE.

In the first trial (van der Meché 1992), 150 patients with GBS who
were unable to walk 10 metres independently were randomised to
receive either IVIg 0.4 g/kg daily for five days or five PEs amounting
to 200 to 250 mL/kg in five sessions over 7 to 14 days. The risk
of bias was high because the study was not blinded. The primary
outcome measure was improvement by one or more grades aBer
four weeks on a disability grade scale similar to that of Hughes
1978 and used in this systematic review. Three participants were
withdrawn soon aBer randomisation because they were deemed
ineligible. The remainder were followed for six months. According
to a pre-defined stopping rule, recruitment was discontinued aBer

randomisation of the 150th participant because 53% of participants
in the IVIg group had improved by one or more grades aBer four
weeks, which was considered significantly more than 34% in the
PE group. The diKerence was 19% (95% CI -2 to 39). Comparison of
the Kaplan-Meier curves indicating the proportion of participants
who did not improve by one or more grades during the 180 days of
follow-up also showed significantly faster improvement in the IVIg
group. The median time to improve one functional grade was 27
days for IVIg and 41 days for PE. Other results are summarised with
the relevant outcome measures in the Results.

In the second trial (Bril 1996), 50 patients with GBS who were
unable to perform manual work were randomised to receive either
IVIg 0.5 g/kg daily for four days or five PEs amounting to 200
mL/kg to 250 mL/kg over 7 to 10 days. The risk of bias was high
because the study was not blinded. Six participants, all in the PE
group, were excluded from analysis: one failed to attend follow-
up, one was found to be pregnant, one had the diagnosis revised
to chronic inflammatory demyelinating polyradiculoneuropathy,
and three were given IVIg aBer PE because of failure to improve.
In our view, all these participants should have been retained in
an intention-to-treat analysis, but no more information could be
obtained. There was no significant diKerence between the groups
in the outcomes measured between them. Thus 69% of the 26
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participants treated with IVIg and 61% of the 18 participants treated
with PE had improved aBer one month. The median time to
improve one disability grade was 14 days in the IVIg and 16.5 days
in the PE group. There were 19 adverse events in 12 participants in
the PE group (including nine events in four participants during the
PE procedure) and five adverse events in three participants in the
IVIg group.

In the third trial (PSGBS Study Group 1997), 383 patients with GBS
who were within 14 days from onset and were unable to walk five
metres independently, were randomised to receive either IVIg 0.4
g/kg daily for five days or five or six PEs amounting to 250 mL/kg
over the next 8 to 13 days, or the same PE regimen followed by the
same IVIg regimen. The risk of bias was low because the study was
blinded for the 4-week outcome assessment. Four participants who
did not meet the inclusion criteria were excluded: two had other
diagnoses and two were randomised aBer the intended 14 days
from onset. Of the remaining 379 participants, 130 received IVIg
alone, 121 PE alone and 128 both treatments. Follow-up data were
available for all participants aBer four weeks, and aBer 48 weeks
for all but one participant in the IVIg group, seven participants
in the PE group, and nine in the PE followed by IVIg group. In
the planned comparisons of the IVIg group with the PE group no
significant diKerences emerged. For the primary outcome measure
the mean improvement in the disability grade aBer four weeks was
0.8 (SD 1.3) in the IVIg group and 0.9 (SD 1.3) in the PE group. The
diKerence was only 0.10 grade and the 95% CI of this diKerence was
-0.22 to 0.42 less than the preset criterion for equivalence, which
was therefore met. Other results are summarised with the relevant
outcome measures below.

In the fourth trial (Nomura 2001), 27 patients were randomised to
IVIg and 26 to PE, but four were withdrawn from the IVIg and two
from the PE group and not followed up. The risk of bias was high
because the study was not blinded.The IVIg given was the standard
regimen of 0.4 g/kg daily for five days. The PE amounted to a total
of 200 mL/kg to 250 mL/kg in up to seven sessions over four weeks.
The methods of PE included ultrafiltration, centrifugation and
immunoabsorption, and the number of participants undergoing
each technique was not included in the report. The baseline
features of the groups were judged to be adequately balanced,
although the average (SD) age of the PE participants was 45
(12) years, significantly older than that of the IVIg participants
which was 36 (12) years. This might have biased the result against
identifying greater benefit from PE since older age has been shown
to be an adverse prognostic factor in larger trials (PSGBS Study
Group 1997; van der Meché 1992). No significant diKerences were
found between the groups in any of the measured outcomes which
included the proportion of participants improved by one or more
grades aBer four weeks, change in disability grade aBer four weeks,
time until improvement by one disability grade, and time until
improvement by two disability grades.

In the fiBh trial (Diener 2001), 25 participants were randomised
to receive IVIg, 26 to PE and 23 to immunoabsorption (see
Characteristics of included studies). The risk of bias was high
because the study was not blinded. Recruitment was slow and
therefore further recruitment was abandoned. Twenty-three of
25 participants randomised to IVIg completed treatment and 20
were available for analysis aBer four weeks compared with 26
randomised to PE all completing treatment and 21 being available
aBer four weeks. No significant diKerences between the treatments

were found but the small numbers and high dropout rate prevent
firm conclusions.

The sixth trial involved 54 children randomised to receive
IVIg, PE or dexamethasone (Wang 2001); this trial has already
been mentioned. We included it in the review because it was
randomised, but the report lacks information about quality criteria;
no details are given about any of the outcome measures pre-
selected for this review (see Characteristics of included studies).

The seventh trial randomised children in an intensive care unit
already on mechanical ventilation to receive IVIg 0.4 g/kg daily for
five days or one plasma volume PE daily for five days (El-Bayoumi
2011). The risk of bias was high because the study was not blinded.
The primary outcome was the duration of mechanical ventilation
which was slightly but statistically significantly shorter in the 21
participants who received PE (median 11.0 (interquartile range
11.0 to 13.0) days) than in the 20 who received IVIg (median 13.0
(interquartile range 11.3 to 14.5) days, P = 0.037). Other outcomes,
length of intensive care unit stay and ability to walk unaided within
four weeks of intensive care unit discharge, were not significantly
diKerent between the treatments.

(3) Comparison of IVIg added to PE with PE alone

In the third trial mentioned above (PSGBS Study Group 1997),
the IVIg alone group was compared with the PE followed by
IVIg group. In the planned comparisons no significant diKerences
emerged unless covariates were taken into account. For the primary
outcome measure, the mean (SD) improvement in the disability
grade aBer four weeks was 0.8 (1.3) in the IVIg group and 1.1 (1.4)
in the PE plus IVIg group. The diKerence was only 0.2 of a grade and
the 95% CI of this diKerence was -0.14 to 0.54. The upper boundary
of the 95% CI exceeded 0.5 which was the preset criterion for
equivalence. There was therefore no significant diKerence between
the groups but it was not possible to exclude the possibility of a 0.5
grade advantage to the PE plus IVIg group.

(4) Comparison of IVIg added to immunoabsorption with
immunoabsorption alone

A comparison between IVIg and PE or immunoabsorption followed
by IVIg was reported in blocks of sequentially treated patients in
Haupt 1996. In the first block, 11 participants were treated with
PE totalling 2.0 to 2.5 L over a mean of 7.9 sessions. In the second
block, 13 participants had plasma separated totalling 1.5 to 3.7
L during a mean of 6.1 sessions, and then selectively absorbed.
The absorption columns were polyvinyl exchange columns to
which tryptophan had been covalently bound. In the third block
of 21 participants, selective absorption was followed by IVIg
(Sandoglobulin) 0.4 g/kg daily for five days. Since comparison
of the PE group with the immunoabsorption group showed no
diKerences, the authors combined the two groups and compared
them with the group treated first with immunoabsorption and
then with IVIg. According to this analysis there was a significant
diKerence in favour of the sequentially treated group. The
improvement in disability grade aBer four weeks was 1.6 (SD
1.63) grades in the sequentially treated group and only 0.5 (1.02)
grades in the combined PE/immunoabsorption groups (P = 0.02).
We questioned the validity of combining the results of the PE
and immunoabsorption groups for this analysis. Furthermore, the
block sequential design did not permit allocation concealment
or blinding of observers and may have failed to control for
unidentified factors aKecting prognosis.
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(5) Comparison of IVIg with immunoabsorption

One trial compared IVIg with immunoabsorption and with PE in
three parallel groups (Diener 2001, see above). Twenty-three of 25
participants randomised to IVIg completed treatment and 20 were
available for analysis aBer four weeks, compared with 18 of 23
randomised to immunoabsorption completing treatment and 14
being available aBer four weeks. No significant diKerences between
the treatments were found but the very small numbers and high
dropout rate prevent firm conclusions. In the trial of Nomura 2001
mentioned above, an unknown number of the participants in the
PE group had their 'PE' undertaken using the immunoabsorption
technique. There was no significant diKerence between the groups
in any of the outcomes measured.

(6) Comparison of di%erent doses of IVIg

One trial compared 0.4 g/kg of IVIg daily for three days with the
same dose daily for six days (Raphaël 2001). This was a high quality
randomised double-blind trial with a low risk of bias involving 39

participants. Unfortunately it was terminated prematurely because
of a national directive not to use albumin as a placebo. Nevertheless
the results showed a trend in favour of the higher dose (see
Additional tables and Results). Another trial with 51 participants
compared 1.0 g/kg daily for two days with the standard regimen
of 0.4 g/kg daily for five days, giving the same total dose to
each (Korinthenberg 2005b). This was a randomised open study
in children. There were no significant diKerences in the primary
or secondary outcome measures reported by the authors (see
Characteristics of included studies) except that early relapses were
significantly more common aBer the two-day (5/23) than the five-
day regimen (0/23 P = 0.049).

Risk of bias in included studies

The risk of bias varied between studies (Figure 1). The principal
problem in the two large trials was the absence of blinding. This was
overcome in the PSGBS Study Group 1997 trial by having a blinded
observer collect the primary outcome data aBer four weeks, but
this was not done in the van der Meché 1992 trial.
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Figure 1.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.
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E?ects of interventions

See: Summary of findings for the main comparison IVIg versus PE
for Guillain-Barré syndrome

(1) Comparison of IVIg with placebo or no treatment

We found no trials comparing IVIg with placebo. We found three
trials comparing IVIg with supportive treatment, all in children.
One (Gürses 1995) compared IVIg with supportive treatment
alone (see Description of studies above). This was a quasi-
randomised trial with inadequate allocation concealment. The
number of participants included was 18, too few to permit robust
conclusions. Our disability grade scale was not used. The second
trial randomised children into three groups: dexamethasone
alone, dexamethasone and IVIg, and dexamethasone and PE
(Wang 2001). This included 20 children treated with IVIg and
corticosteroids, and 16 with corticosteroids alone, who are relevant
to this comparison. The children who received IVIg recovered
muscle strength significantly faster than those treated without
(see Description of studies) but the report lacked any of the
outcome measures selected for this systematic review. The third
trial ((Korinthenberg 2005a) was a randomised open study that
compared IVIg at a dose of 1.0 g/kg (half the usual dose) in mildly
aKected children who could still walk unaided. The authors made

available the detailed results from which we were able to compute
the change in our disability grade scale aBer four weeks. This was
significantly greater in the IVIg than the untreated participants (MD
-1.42, 95% CI -2.57 to -0.27, see Analysis 1.1).

(2) Comparison of IVIg with PE

(a) Improvement in disability grade four weeks a(er
randomisation

We combined the results of the five trials for which this primary
outcome measure was available in a meta-analysis in which 273
participants had been treated with IVIg and 263 with PE. In order
to calculate the MD of the improvement in disability grade we have
imputed the largest values of the SD for any of the other trials
with that intervention for the SDs of two trials for which the figure
was not available (Bril 1996; Diener 2001). There was -0.02 of a
grade more improvement with IVIg than with PE (95% CI -0.25 more
improvement to 0.20 less improvement) (see Figure 2, Analysis 2.1,
Summary of findings for the main comparison). As an alternative
method of examining this outcome, we compared the number of
participants who had improved one disability grade four weeks
aBer randomisation. The RR of improvement was 1.08 (95% CI 0.94
to 1.23) more with IVIg than with PE (see Figure 3, Analysis 2.2,
Summary of findings for the main comparison).

 

Figure 2.   Forest plot of comparison: 2 IVIg versus PE, outcome: 2.1 Change in disability grade 4 weeks aBer
randomisation.

 
 

Figure 3.   Forest plot of comparison: 2 IVIg versus PE, outcome: 2.2 Number improved by 1 or more disability grades
aBer 4 weeks.

 
(b) Time from randomisation until recovery of unaided walking

In one of the two trials (PSGBS Study Group 1997) for which data
were available, the median times were similar, 51 (95% CI 39 to 74)
days in the IVIg group and 49 (95% CI 29 to 68) days in the PE group.

In the other trial (van der Meché 1992), the median (95% CI) time
was shorter in 74 participants in the IVIg group, 55 (30 to 70) days
compared with 69 (55 to 97) days in 73 participants in the PE group.
The P value of the diKerence in that trial was 0.07. Without the
raw data there is no recognised standard way to combine and test
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diKerences between medians. However, the PSGBS Study Group
1997 trial result marginally favoured PE so that a formally correct
pooling procedure, if one were available, would be unlikely to show
a significant diKerence.

This outcome was not available for the other five trials, but for one
trial (Bril 1996) a related outcome, time to recover the ability to
do manual work, was available and was shorter in the IVIg than in
the PE group, median 65 compared with 90 days. The diKerence
between the groups was stated by the authors not to be significant
when disability grade at randomisation was included as a covariate
in the analysis.

(c) Time from randomisation until recovery of walking with aid

This time was not available for any of the trials.

(d) Time from randomisation until discontinuation of ventilation
(for those ventilated)

In the van der Meché 1992 trial the median (95% CI) time to
discontinuation of ventilation was 27 (13 to 97) days in 29 ventilated

participants in the IVIg group and 34 (12 to 97) days in 34 ventilated
participants in the PE group. In the PSGBS Study Group 1997 trial
the median time to discontinuation of ventilation was 26 (95% CI
18.4 to 38.2) days in 44 ventilated participants in the IVIg group and
29 (95% CI 19.1 to 45.9) days in the 40 ventilated participants in the
PE group. One other trial gave data for this outcome (Diener 2001)
but only three participants in each group received ventilation (6,
30 and 64 days in the PE group and 9, 34 and 142 days in the IVIg
group).

(e) Mortality

There were seven deaths out of the 316 IVIg treated participants and
nine out of 307 PE participants. There were fewer deaths among the
IVIg treated participants, RR 0.78 (95% CI 0.31 to 1.95) (see Figure
4, Analysis 2.3 ). This analysis included the whole follow-up period,
which diKered between studies: three months in the Nomura 2001
trial, six months in the van der Meché 1992 trial, one year in the Bril
1996 trial, 48 weeks in the PSGBS Study Group 1997 trial and not
stated in the El-Bayoumi 2011 trial.

 

Figure 4.   Forest plot of comparison: 2 IVIg versus PE, outcome: 2.3 Death.

 
(f) Death or disability (inability to walk without aid) a(er 12
months

This outcome measure was available only in the largest trial (PSGBS
Study Group 1997). In that trial 21 of 129 IVIg participants and 19
of 114 PE participants were dead or so disabled that they required
aid to walk aBer 48 weeks, a non-significant diKerence (see Analysis
2.4; Summary of findings for the main comparison).

(g) Treatment related fluctuations or relapses

In the two largest trials for which combined data were available
(PSGBS Study Group 1997; van der Meché 1992), there were 12
of 204 IVIg participants and 13 of 194 PE participants with either
relapses or treatment-related fluctuations. These proportions give
a RR of 0.89 (95% CI 0.42 to 1.89) (see Analysis 2.5; Summary of
findings for the main comparison). Relapses were not mentioned
in the other trials so it is impossible to be sure that they were
recorded.

(h) Proportion of participants with adverse events

It was not possible to identify adverse events as envisaged in the
original protocol and methods section of this review. The following
describes the adverse events that were reported in five trials.

In the first trial (van der Meché 1992), there were more instances
of pneumonia, atelectasis, thrombosis and haemodynamic
diKiculties in the PE than the IVIg group. The numbers of individual
complications were not stated but there were 49 in the IVIg group
and 68 in the PE group. There were multiple complications in 5 of
74 IVIg and 16 of 73 PE participants (RR 0.31, 95% CI 0.12 to 0.80)
(see Analysis 2.7). The incidents related to IVIg were hypotension
not requiring treatment in two, dyspnoea in one, fever in one
and haematuria in one. Elevated serum alanine aminotransferase
concentrations were present in 30% of the PE and 21% of the IVIg
participants at study entry and in 42% of the PE and 63% of the
IVIg participants aBer two weeks. By two weeks aBer entry the
median concentration was 1.02 times the upper limit of normal
in the PE group and significantly greater, 2.03 times the upper
limit of normal, in the IVIg group (P = 0.02). In the second trial
(Bril 1996) there were five complications in the 26 IVIg participants
and 19 complications in the 18 PE participants, which the authors
stated showed a trend in favour of the IVIg group (P = 0.07). Since
the authors did not state how many individuals had complications
we could not include these figures in the meta-analysis. In the
third trial (PSGBS Study Group 1997), adverse events attributed to
treatment occurred in 6 of 130 IVIg and 8 of 121 PE participants.
In the IVIg group these adverse events were nausea or vomiting
in two participants, and meningism, exacerbation of chronic renal
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failure, possible myocardial infarction, and painful erythema at
the infusion site in one each. In the PE group the adverse events
were hypotension in five, and septicaemia, pneumonia, malaise,
abnormal clotting and hypocalcaemia in one each. In the fourth
trial (Nomura 2001) adverse events occurred in 5 of 23 IVIg and 7 of
24 PE participants. In the fiBh trial (Diener 2001) there were adverse
events in 12 of 23 IVIg and 14 of 26 PE participants (see Figure 5;
Analysis 2.8). There were no adverse events in the 41 participants in

the El-Bayoumi 2011 trial. We performed a meta-analysis from the
results of the last four trials involving 388 participants (see Figure
5; Analysis 2.8; Summary of findings for the main comparison).
The RR was 0.84 (95% CI 0.54 to 1.30) fewer participants with
adverse eKects in the IVIg group than in the PE treated group. The
definition of adverse events and ascription of causality was not
uniform between trials.

 

Figure 5.   Forest plot of comparison: 2 IVIg versus PE, outcome: 2.8 Number of patients with adverse events
attributed to treatment.

 
(i) Subgroup analysis

Analyses of some of the planned subgroups were possible in two
trials.

The first trial (van der Meché 1992) tested the eKect of age,
sex, antecedent gastrointestinal infection, antecedent upper
respiratory infection, time from onset of weakness until start
of treatment, distribution of weakness (predominantly distal,
proximal, global or mixed), disability grade, Medical Research
Council sum score, presence of sensory loss and cranial
nerve deficits, and electrophysiological parameters on treatment
response. In a multivariable analysis only antecedent diarrhoea
aKected treatment response. Participants with diarrhoea who
received IVIg had a significantly better outcome than those who
received PE.

In the second trial (PSGBS Study Group 1997), two of the subgroups
selected for consideration in this review, age (adults up to 49; adults
older than 49 years) and sensory deficit at entry had no significant
eKect on the treatment response, as measured by the change
in disability grade aBer four weeks. However, in contradiction to
the result of the first trial, those who had a history of diarrhoea
responded better to PE than to IVIg (see Analysis 2.9). There
was also some evidence that those entering the trial with more
severe disability (grade five) responded better to PE than IVIg (see
Analysis 2.10 ). Reasons for interpreting this exploratory analysis
with caution are mentioned in the Discussion.

Although not included in our protocol, we consider that a subgroup
analysis of the eKects in children is appropriate. The Wang 2001
study compared 20 children who received IVIg with 18 who received
PE. Both groups received dexamethasone (see Description of
studies). The outcome measures specified for this review were not
available, but the children who received IVIg achieved recovery
of bulbar or respiratory function or a two-grade improvement in
muscle strength in a mean (SD) of 17 (6) days compared with
30 (7) days in the PE group (P < 0.0001). In the El-Bayoumi 2011
trial in severely aKected children, there was a similar high rate of

improvement, by at least one disability grade, with PE as with IVIg
(RR 0.94, 95% CI 0.79 to 1.13, see Analysis 2.2) while the duration
of mechanical ventilation was slightly but significantly shorter with
PE than with IVIg, as described above.

(3) Comparison of IVIg added to PE with PE alone

Only one trial compared these regimens (PSGBS Study Group 1997).

(a) Improvement in disability grade four weeks a(er
randomisation

There was a MD of -0.20 (95% CI -0.54 to 0.14) of a grade more
improvement in the 128 participants who received both treatments
than in the 121 participants who received PE alone (see Analysis
3.1).

(b) Time from randomisation until recovery of unaided walking

The median (inter-quartile range) time to recover unaided walking
was 40 (19 to 137) days in the 128 participants who received
both treatments and 49 (19 to 148) days in the 121 participants
who received PE alone. When these times were compared in a
survival curve analysis using the log rank test the diKerence was not
significant.

(c) Time from randomisation until recovery of walking with aid

This time was not available.

(d) Time from randomisation until discontinuation of ventilation
(for those ventilated)

The median (inter-quartile range) duration of ventilation was 18 (10
to 56) days in 41 participants in the combined treatment group and
29 (14 to 57) days in 40 participants in the PE group. When these
times were compared in a survival curve analysis using the log rank
test the diKerence was not significant.
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(e) Mortality

Eight of 128 participants in the combined treatment group died
compared with 5 of 121 participants in the PE group during the 48
weeks of follow-up (RR 1.51, 95% CI 0.51 to 4.50) (see Analysis 3.2).

(f) Proportion of participants dead or disabled (unable to walk
without aid a(er 12 months)

Seventeen of 122 participants in the combined treatment group
were dead or disabled aBer 48 weeks compared with 19 of 114
participants in the PE group during the 48 weeks of follow-up (RR
0.84, 95% CI 0.46 to 1.53) (see Analysis 3.3).

(g) Proportion of participants with treatment-related
fluctuation or relapse

The combined outcome of treatment-related fluctuation or relapse
occurred in 9 of 128 in the combined treatment group and 7 of 121 in
the PE alone group (RR 1.22, 95% CI 0.47 to 3.16) (see Analysis 3.4).

(h) Proportion of participants with adverse events

The adverse events in our original protocol and described in the
methods section were not available. In the combined treatment
group, 6 of 128 participants had complications attributed to
PE. These were hypotension in three and pulmonary oedema,
retroperitoneal haemorrhage, and endocarditis with cerebral
embolism in one each. There were also nine participants who
had complications attributed to IVIg. These were rigor in four,
fever in two, and flu-like symptoms, malaise with nausea and
myalgia, hypotension and chest pain in one each. In the PE group,
complications were attributed to PE in 8 of 121 participants.
The complications were hypotension in five and septicaemia,
pneumonia, malaise, abnormal clotting and hypocalcaemia in one
each. Some participants had more than one complication.

(4) Comparison of IVIg added to immunoabsorption with
immunoabsorption alone

One trial compared these regimens (Haupt 1996). Only the available
outcome measures relevant to this review have been reproduced
here.

(a) Improvement in disability grade four weeks a(er
randomisation

Twenty-one participants treated with immunoabsorption followed
by IVIg improved by 1.60 grades. Thirteen participants treated
with immunoabsorption alone improved by 0.50 of a grade. The
MD was 1.10 (95% CI 0.32 to 1.88) more improvement in the
immunoabsorption followed by IVIg group (see Analysis 4.1).

(b) Mortality

There were no deaths in either group.

(c) Dead or disabled a(er one year

This outcome was not given, but the mean (SD) disability grade aBer
12 months was not significantly diKerent, being 0.40 (0.60) in the 21
participants treated with immunoabsorption followed by IVIg and
0.50 (0.52) in the 13 participants treated with immunoabsorption
alone.

(d) Adverse events

In the combined treatment group there was an allergic reaction
in one, hypotension in four, and coagulopathy in five of the 21
participants. Three participants developed pneumonia and two
developed urinary tract infections. There were allergic reactions
in three, hypotension in two, electrolyte imbalance in one and
cerebral infarction in one of the 13 participants treated with
immunoabsorption. In addition, three developed pneumonia and
one developed gastrointestinal infection.

(5) Comparison of IVIg with immunoabsorption alone

The one trial of this comparison included 25 participants treated
with IVIg and 23 treated with immunoabsorption (Diener 2001). It
showed no significant diKerence in the number who improved one
disability grade between the groups aBer four weeks or 12 months.
Because of dropouts the numbers available for analysis were
seriously reduced. The authors' own primary outcome measure
was the number improved by at least one GBS disability grade
aBer four weeks, which was 16 of 20 participants in the IVIg group
and 7 of 14 participants in the immunoabsorption group (RR 1.60,
95% CI 0.91 to 2.82). We calculated mean grade changes and
imputed values for their SDs and found no significant diKerences
(see Analysis 5.1). There were no deaths in the IVIg group and one
death from pulmonary embolism in the immunoabsorption group
(see Analysis 5.2).

(6) Comparison of di?erent doses of IVIg

One trial compared three days with six days of IVIg 0.4 g/kg in 39
participants with severe GBS and contraindications to PE (Raphaël
2001). The primary outcome measure for this review, the mean
improvement in disability grade, was 0.50 (95% CI -0.26 to 1.26)
more in the high-dose than the low-dose group (see Analysis 6.1).
The authors' own primary outcome measure was time to walk with
aid, for which the median (range) was 84 (23 to 121) days in the high-
dose group and 131 (51 to 120) days in the low-dose group (P = 0.08).
There were no significant diKerences in the time to walk without
assistance, duration of ventilation, adverse events or mortality (2
out of 18 deaths in the low-dose and 4 out of 21 deaths in the high-
dose group). Figures for the proportion dead or disabled aBer a year
are not available, but full recovery of strength was non-significantly
greater in the high-dose (11 out of 16) compared with the low-dose
group (6 out of 15) (RR 1.72, 95% CI 0.85 to 3.47).

Another trial, a randomised but open study in 51 children, used
the standard total dose of 2.0 g/kg in both trial arms but
compared 1.0 g/kg daily for two days with the standard regimen
of 0.4 g/kg daily for five days (Korinthenberg 2005b). There were
no significant diKerences in the primary or secondary outcome
measures reported by the authors (see Characteristics of included
studies) except that early relapses were significantly more common
aBer the two-day (5/23) than the five-day regimen (0/23, P =
0.049). There was no significant diKerence in the primary outcome
measure for this review: the MD of change in disability grade aBer
four weeks was 0.27 less improvement with the two-day than the
five-day regimen but the 95% CIs were wide (-0.40 to 0.94) so that
there is uncertainty about this conclusion (see Analysis 7.1).
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D I S C U S S I O N

(1) Comparison of IVIg with no treatment or placebo

No trials compared IVIg with placebo, and only three compared
IVIg with no treatment. The first trial included only 18 participants,
which gives inadequate power in a disease with such a variable
outcome as GBS (Gürses 1995). It involved only children so that
the results may not be generalisable to adults, who are more
likely to have worse outcomes. The trial used alternate allocation,
which prevented allocation concealment, a factor known to bias
outcomes. We concluded that little weight could be placed on
the results of this trial. The second trial involved 54 children
randomised to receive IVIg, PE or dexamethasone (Wang 2001).
Since the children received dexamethasone 4 to 5 mg before each
IVIg or PE session, this trial included the comparison of IVIg added
to corticosteroids with corticosteroids alone. The result favoured
IVIg but the outcome measure used a diKerent scale from that in
the other study and could not be incorporated in a meta-analysis.
The third trial compared IVIg with no treatment in mildly aKected
children (Korinthenberg 2005a). The primary outcome measure
selected by the authors of that trial, disability grade at nadir, was
not significantly diKerent between the groups. However secondary
outcome measures and the primary outcome measure for this
review (change in disability grade aBer four weeks) significantly
favoured IVIg. Confidence in this conclusion has to be tempered by
the small size of the trial, imbalance of numbers between the IVIg
and placebo, and open design.

Although not randomised and so not included in the results
section or any meta-analysis, the retrospective study of Kanra 1997
deserves some consideration. It compared IVIg with supportive
treatment alone. Twenty-four children in Canada received IVIg 1
g/kg daily for two days and 23 children in Turkey received 0.4 g/
kg daily for five days. Twenty-eight other participants in Turkey
received no IVIg and had supportive care only. The mean time to
recover one grade was 17 days in the Canadian IVIg group, 21 days
in the Turkish IVIg group and significantly longer, 62 days (P < 0.01),
in the Turkish no IVIg group.

The quality of all four studies was limited by their settings and the
constraints of randomised trials in children, but the conclusions
consistently point to a beneficial eKect of IVIg in children. This is
consistent with the conclusion we reach below concerning trials
in adults that IVIg has equivalent eKicacy to PE. In the face of this
evidence, it may be questioned whether it is now necessary to
perform more randomised trials of IVIg in children severely aKected
by GBS.

(2) Comparison of IVIg with PE

Equivalent e?icacy

PE was established as superior to no treatment in four of five
randomised trials of PE and its use in severe GBS has been endorsed
by a consensus conference (see Background). When we combined
the results of all five trials comparing IVIg with PE and also providing
data for our primary outcome measure, there was no significant
diKerence. There was also no significant diKerence for any of
our secondary outcome measures but not all trials reported all
measures. We conclude that IVIg and PE have similar eKicacy
in hastening recovery from GBS. This is consistent with a non-
randomised cohort study of 50 participants that was excluded from
the analysis because it was not randomised. This study reported a

non-significant trend in favour of more recovery aBer three months
in 20 participants who received IVIg compared with 16 who received
PE as their first treatment (Ravasio 1995). In the only other trial that
addressed this comparison (Wang 2001), 18 children received PE
and 20 received IVIg. The results favoured IVIg but did not include
the outcome measures preselected for this review. It is unlikely that
the results of this small trial would have aKected the conclusion of
our meta-analysis that the treatments are equivalent.

Adverse events

In the first trial involving 150 participants (van der Meché 1992),
there were more instances of pneumonia, atelectasis, thrombosis
and haemodynamic diKiculties, and significantly more participants
with multiple complications in the PE than the IVIg group. Transient
elevations of serum alanine aminotransferase concentrations were
also more common in the IVIg than the PE group. In the second trial,
involving 50 participants randomised (with 6 dropouts) (Bril 1996),
there were also more participants with complications in the IVIg
than the PE group. In the third trial involving 251 subjects (PSGBS
Study Group 1997), adverse events attributed to treatment also
occurred more oBen in those undergoing PE than in those receiving
IVIg. In the fourth trial (Nomura 2001), adverse events occurred in 5
of 23 IVIg and 7 of 24 PE participants. In the Diener 2001 trial there
were adverse events in 12 of 23 IVIg and 14 of 26 PE participants.
In the El-Bayoumi 2011 trial with 20 IVIg and 21 PE participants, no
adverse events were reported. The non-uniformity between trials
of criteria for classifying adverse events and their causality reduced
the value of any comparison. However, a meta-analysis from the the
last four trials involving 388 participants showed fewer participants
with adverse eKects in the IVIg than in the PE treated participants
(RR 0.84, 95% CI 0.54 to 1.30), a non-significant diKerence.

Ease of treatment

In the largest trial (PSGBS Study Group 1997), treatment was
curtailed by at least 25% in 18 of 121 PE and 3 of 130 IVIg
participants, a highly significant diKerence. In the Dutch trial one
or more sessions of PE were discontinued in 12 of 73 participants,
whereas the IVIg courses were completed according to protocol in
all 74 participants randomised to that treatment (van der Meché
1992). In the Bril 1996 trial all 50 participants completed their IVIg
or PE according to the protocol. In the Nomura 2001 trial, one of 23
IVIg and one of 24 PE participants discontinued treatment. It was
not stated whether any participants discontinued treatment in the
El-Bayoumi 2011 trial. We compared the proportions of participants
who discontinued treatment in a meta-analysis that had not been
planned in our protocol. The risk ratio (RR) of treatment being
discontinued was 0.14 less in the IVIg than in the PE group (95% CI
0.05 to 0.36) (see Analysis 2.6). This highly significant diKerence was
expected because giving IVIg is simple compared with PE, which
requires access to two veins (of which one has to permit high flow
volumes and oBen requires the insertion of a central venous line),
a PE machine and specially trained personnel. IVIg needs access to
only a single peripheral vein and no special equipment or specially
trained staK.

Subgroup analysis

The analyses of the preselected subgroups require further
consideration. For age and sensory deficit, no significant
diKerences emerged in either of the large trials. For those with
diarrhoea there were significant diKerences in the two largest trials
but the diKerences were in opposite directions. Participants with
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diarrhoea had significantly more benefit on the primary outcome
measure of the change in disability grade when treated with IVIg
than with PE in one trial (van der Meché 1992) and with PE than
with IVIg in the other (PSGBS Study Group 1997). However since
IVIg appeared more eKicacious in one trial and PE in the other,
the diKerences detected are likely to have been chance findings.
Although the disability grade at randomisation did not have a
significant eKect on prognosis in either of these trials, analysis
of the primary outcome measure in the subgroup of participants
who were already being ventilated at the time of randomisation
in the PSGBS Study Group 1997 trial did show significantly less
improvement in the IVIg group than the PE group (see Analysis
2.10). This diKerence should be interpreted with caution for several
reasons: the trial included three groups and is only one of many
analyses that have been performed; this analysis was exploratory
and was not planned in the original trial protocol but was required
by the protocol for this review; and furthermore, there was no
indication of such a diKerence in the participants with lesser
disability. In the El-Bayoumi 2011 trial, there was a marginal trend
for fewer IVIg than PE participants to improve by at least one grade
by four weeks (RR 0.94, 95% CI 0.79 to 1.13, see Analysis 2.2).

Other subgroups have been investigated in non-randomised series
but were not predetermined for this systematic review, and data
were not available from other trials in order to perform a meta-
analysis. Yuki and colleagues identified 25 patients with antibodies
to ganglioside GM1b and found that the 10 treated with IVIg
recovered unaided, walking faster than those treated with PE
(P < 0.001) (Yuki 2000). The same authors reported that in a
retrospective study, of 24 patients with antibodies to the closely
related ganglioside GM1, 10 treated with IVIg recovered unaided,
walking faster than 14 treated with PE (P < 0.05) (Kuwabara 2001b).
Jacobs 1996 had earlier made a similar observation: patients with
antibodies to ganglioside GM1 treated with IVIg recovered faster
than those treated with PE.

(3) Comparison of PE with IVIg with PE alone

In the one trial making this comparison (PSGBS Study Group 1997),
there was no significant diKerence in any of the outcome measures
chosen for analysis in this review. No significant diKerence was
reported for any of the outcomes measured in the trial. The mean
diKerence (MD) in disability grade improvement was 0.20 grade
more improvement in the combined treatment than the PE group.
The 95% CI of the diKerence was -0.04 to 0.63, which included
the possibility of 0.5 grade more improvement in the combined
treatment group and did not fulfil the requirements for equivalence
which had been predefined by the authors of that trial.

Adverse events were more common in the group that received
PE followed by IVIg than in the group that underwent PE alone
(see Results). In view of this and the greater cost, the use of this
sequential treatment regimen does not seem justified.

(4) Comparison of IVIg added to immunoabsorption with
immunoabsorption alone

The trial that conducted this comparison used a block sequential
design, which may not have adequately controlled for factors
aKecting outcome (Haupt 1996). Consequently we did not think
that greater improvement in disability grade aBer four weeks seen
in the sequential treatment group was conclusive evidence of the
superiority of that regimen.

(5) Comparison of IVIg with immunoabsorption alone

The one trial using this comparison involved 41 participants and did
not show any significant diKerence in outcome measures, including
the number of participants who improved by one disability grade
or the mean disability grade improvement aBer 4 weeks or 12
months (Diener 2001). An unstated number of participants in the
trial of Nomura 2001 comparing PE with IVIg actually received PE
via immunoabsorption. That trial also showed no diKerence in
any outcome measure between IVIg and the PE/immunoabsorption
group. PE and immunoabsorption are used to treat the same
condition, but their eKects cannot be assumed to be the same.
There are diKerences, which depend on the immunoabsorbant
column, and on the proportions of immunoglobulin G (IgG) and
immunoglobulin M and other plasma proteins removed.

(6) Comparison of di?erent doses of IVIg

The trials comparing IVIg with PE or immunoabsorption all used
the standard dose of IVIg, which is 2.0 g/kg, given as 0.4 g/kg daily
for five days. In Kawasaki disease 2.0 g/kg given in 24 hours has
been shown to be superior (Newburger 1991). The randomised
trial included in this review comparing 2.0 g/kg given in 48 hours
with the standard five-day regimen in children did not show any
significant diKerences except that early relapses were significantly
more common with the shorter course (Korinthenberg 2005b). The
numbers in this trial were not large enough to exclude moderate
diKerences between these regimens. The one trial addressing the
optimal dose compared three with six days of IVIg 0.4 g/kg in 39
participants with severe GBS and contraindications to PE (Raphaël
2001). As described in the Results section there was a trend in
favour of the larger dose. About 10% of patients relapse aBer IVIg
and anecdotal reports exist of more favourable outcomes following
a second IVIg course (Farcas 1997). Furthermore there is a wide
variation in the IgG levels achieved aBer a standard dose of IVIg in
GBS, and patients with a smaller increase have a worse outcome
and might benefit from a larger dose (Kuitwaard 2009). To resolve
this important issue, a randomised trial comparing diKerent doses
of IVIg has been started in the Netherlands (SIDGBS 2014). In
this trial, participants predicted to have a poor prognosis by a
modification of the Erasmus GBS Outcome Scale (van Koningsveld
2007) one week aBer the start of the first IVIg dose will be
randomised to receive a second dose of IVIg or placebo.

Neuropathy disability scales

The detection of benefit from interventions in GBS requires a
scale that is simple, reproducible and sensitive to change. The
scale most used has seen some modification from that proposed
by Hughes 1978, which is simple and reproducible but not very
sensitive (Kleyweg 1991). The incorporation of a more responsive
scale would increase the power of future trials. A linear disability
scale has been designed for this purpose and will be used as an
additional secondary outcome in future updates of this review if
the scale is incorporated into clinical trials eligible for inclusion in
the review (van Nes 2011). So far we have not included measures
of impairment as outcomes in the review. A linear version of
the summed Medical Research Council muscle score has been
developed and is a candidate secondary outcome measure which
we will incorporate if it is successfully validated as being responsive
(Vanhoutte 2012).
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Adverse events

The possible side eKects of IVIg include fever, myalgia, headache,
hypotension, meningism, urticaria, eczema and, rarely, renal
tubular necrosis, thromboembolic events, pancytopenia, alopecia
and anaphylaxis (Dalakas 2004; Eijkhout 2002; Koch 2000). Dalakas
2004 estimated that such side eKects occur in not more than 10%
of patients. However, several series report a higher frequency.
Bertorini 1996 reported that 34 out of 42 (81%) patients with
neuromuscular disease had complications from IVIg, which were
mostly minor; the commonest was headache in 20 patients. In
a series of 54 patients, 11% had aseptic meningitis (Sekul 1994).
Eight (6.7%) of 119 patients (287 courses) developed renal failure in
another series (Levy 2000). The lack of uniform reporting of adverse
events in the diKerent trials makes it diKicult to summarise their
RRs with IVIg and PE. In all trials comparing IVIg with PE for which
the information was available, there were more complications in
the PE than the IVIg group (Bril 1996; Diener 2001; Nomura 2001;
PSGBS Study Group 1997; van der Meché 1992). The use of IVIg
carries a theoretical risk of transmission of infection, particularly by
viruses and perhaps by viruses or other agents that have not yet
been discovered. Concern continues to surround the transmission
of the agent of variant Creutzfeld-Jacob disease, which has been
transmitted by blood transfusion and may be present in the plasma
fraction (Llewelyn 2004). This may not manifest itself until many
years later. Fortunately this risk of transmission of infection has
not been realised and most companies that manufacture IVIg have
gathered a large amount of reassuring safety data concerning their
products.

Cost

When two treatments have similar eKicacy, cost becomes a
significant factor in the choice of treatment. Two studies have found
that the cost of PE is greater than IVIg. In the USA, Dawson 1997
calculated the cost of a PE course as USD 7900 and IVIg USD 6000.
Based on the data from the USA and Dutch trials they calculated
that the cost per responder is USD 1376 more for PE than for
IVIg. When comparing 10 patients in Taiwan treated with PE and
7 treated with IVIg, Tsai 2007 found that the actual costs of IVIg
were greater than PE, but the total hospital costs were less. Two
other studies have found that the cost of IVIg is greater than PE
(Nagpal 1999; Winters 2011). In Canada the cost of a course of PE
was calculated to be USD 6204, while the cost of IVIg was USD
10,165 (Nagpal 1999). The calculation assumed the same PE and
IVIg regimens as in the PSGBS Study Group 1997 trial. In a study
sponsored by an apheresis organisation in the USA, Winters 2011
calculated the direct cost of a standard course of IVIg 2.0 g/kg as
USD 10,330, more than twice the cost of a standard course of five

PEs which was USD 4638. Costs of both PE and IVIg vary between
countries and with time so that the diKerential cost will also vary. In
practice the much greater availability of IVIg makes it the treatment
of choice in many centres.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

In adults, there are no adequate comparisons of IVIg with placebo.
Previous trials and a previous Cochrane review had shown that PE
significantly hastens recovery compared with supportive care alone
(Raphaël 2012). In this review, moderate quality evidence from
randomised trials shows that IVIg commenced within two weeks
from onset hastens recovery as much as PE, which is known to be
more eKective than supportive care alone. According to moderate
quality evidence there is no diKerence in the frequency of adverse
events, but treatment with IVIg is significantly more likely to be
completed than PE. In a single trial, giving IVIg aBer PE did not
confer significant extra benefit compared with PE alone. In children,
low quality evidence suggests that IVIg hastens recovery compared
with supportive care alone.

Implications for research

Randomised trials are needed to decide whether IVIg helps in
mild GBS, and in disease that has lasted more than two weeks.
Randomised trials also need to establish the optimal dose. Future
trials would be helped by agreement on criteria for recording
adverse events and the validation of recently developed potentially
more sensitive outcome measures.
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High risk 6 were subsequently excluded from further analysis as a result of protocol vio-
lations; all were in the PE-treated group

Other bias Low risk None detected

Diagnostic criteria Low risk NINCDS criteria for GBS

Baseline differences Low risk No significant differences in age, gender or severity

Bril 1996  (Continued)

 
 

Methods Randomised 
Multicentre
Parallel group

Participants Adults (possibly children)
N = 74

Interventions IVIg 0.4 g/kg daily for 5 days versus PE 40 mL/kg to 50 mL/kg on 5 occasions within 14 days versus im-
mune absorption on 5 occasions (4000 mL on 2 occasions and then 2000 mL on 3 occasions) within 14
days

Outcomes Proportion improved one disability grade after 4 weeks and other outcomes

Notes Extensive unpublished data provided but still incomplete: SD of disability grade change has been im-
puted as the largest value in the other trials. There were 26 withdrawals or dropouts. See text of review

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk “The randomisation procedure was performed in a stepwise manner using a
computer revealing the treatment code only for the patient being randomized
for the moment”

Diener 2001 
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Allocation concealment
(selection bias)

Low risk “The randomisation procedure was performed in a stepwise manner using a
computer revealing the treatment code only for the patient being randomized
for the moment”

Blinding (performance
bias and detection bias) 
All outcomes except
death

High risk Open randomised controlled trial

Blinding (performance
bias and detection bias) 
Death

Low risk Blinding would not have biased assessment of death

Incomplete outcome data
(attrition bias) 
All outcomes except
death

High risk Of 23 randomised to IVIg, 2 were withdrawn before treatment and 4 did not
complete. Of 26 randomised to PE, 0 were withdrawn before treatment and 9
did not complete. Of 25 randomised to immunoabsorption, 7 were withdrawn
before treatment and 4 did not complete

Incomplete outcome data
(attrition bias) 
Death

Low risk Blinding would not have biased assessment of death

Selective reporting (re-
porting bias)

Low risk All specified outcomes specified reported

Other bias High risk Planned sample size was 279 but trial was stopped because of changes in re-
ferral practice which made continuation hopeless

Diagnostic criteria Low risk Modified from Asbury 1978

Baseline differences Unclear risk Not described in published paper

Diener 2001  (Continued)

 
 

Methods Randomised controlled trial

Open

Parallel group

Participants Children (age not specified) with GBS requiring artificial ventilation

Interventions IVIg 0.4 g/kg daily for 5 days versus one plasma volume PE daily for 5 days

Outcomes Duration of mechanical ventilation; length of intensive care unit stay; ability to walk unaided within 4
weeks of intensive care unit discharge

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Done by computer-generated random tables

El-Bayoumi 2011 
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Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding (performance
bias and detection bias) 
All outcomes except
death

High risk Although decisions about removal from ventilation were made independently,
no attempt was made to mask whether participants had received PE or IVIg

Blinding (performance
bias and detection bias) 
Death

Low risk Although decisions about removal from ventilation were made independent-
ly, no attempt was made to mask whether participants had received PE or IVIg.
This would not have affected the assessment of death and in any case there
were no deaths

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Low risk Follow-up complete

Incomplete outcome data
(attrition bias) 
Death

Low risk No deaths

Selective reporting (re-
porting bias)

Low risk All specified outcomes fully reported

Other bias High risk Number of participants who did not receive full treatment unknown

Diagnostic criteria Low risk Standard diagnostic criteria, requirement for mechanical ventilation and < 14
days of muscle weakness before randomisation

Baseline differences Low risk Done by computer-generated random tables: groups well balanced

El-Bayoumi 2011  (Continued)

 
 

Methods Quasi-randomised
Single centre
Parallel group

Participants Children
N = 18

Interventions IVIg 1 g/kg daily for 2 days versus supportive care

Outcomes Multiple
See text of review

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk “Chosen according to the hospital admission sequence”. Alternate allocation

Gürses 1995 
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Allocation concealment
(selection bias)

High risk “Chosen according to the hospital admission sequence". Alternate allocation

Blinding (performance
bias and detection bias) 
All outcomes except
death

High risk No blinding

Blinding (performance
bias and detection bias) 
Death

Low risk Lack of blinding unlikely to affect reporting of death

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Low risk Complete unpublished data were obtained from the authors for the 4-week
disability grade change

Incomplete outcome data
(attrition bias) 
Death

Low risk Lack of blinding unlikely to affect reporting of death

Selective reporting (re-
porting bias)

Low risk Complete unpublished data were obtained from the authors for the 4-week
disability grade change. All specified outcomes reported.

Other bias Low risk None detected

Diagnostic criteria Low risk Defined criteria resembling Asbury 1990

Baseline differences Low risk Small (total 18 participants) trial but unpublished data show that the two
groups had similar age and severity

Gürses 1995  (Continued)

 
 

Methods Non-randomised
Single centre
Block sequential

Participants Adult and possibly children
N = 34

Interventions Immunoabsorption followed by IVIg 0.4 g/kg daily for 5 days versus immunoabsorption

Outcomes Multiple
See text of review

Notes Additional block of participants treated with PE alone

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk “Assigned in consecutive blocks”

Haupt 1996 
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Allocation concealment
(selection bias)

High risk "Assigned in consecutive blocks"

Blinding (performance
bias and detection bias) 
All outcomes except
death

High risk No blinding

Blinding (performance
bias and detection bias) 
Death

Low risk Lack of blinding unlikely to have affected assessment of death

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Low risk “The statistical evaluation of all 45 patients is reported"

Incomplete outcome data
(attrition bias) 
Death

Low risk “The statistical evaluation of all 45 patients is reported"

Selective reporting (re-
porting bias)

Low risk All specified outcomes reported.

Other bias Low risk None detected

Diagnostic criteria Low risk Criteria of Asbury and Cornblath 1990

Baseline differences Low risk No significant differences in age or disability on admission

Haupt 1996  (Continued)

 
 

Methods Randomised
Multicentre
Parallel group

Participants Children < 18 years
Able to walk without aid
N = 21: 14 received IVIg, 7 did not (received supportive care)

Interventions IVIg 1.0 g/kg over 2 days versus no treatment

Outcomes Primary: median (95% CI) maximal disease severity at nadir was 2 (2 to 5) or less in the IVIg and 3 (2 to
6) in the control participants (P = 0.25). Secondary: median onset of signs of improvement 4.5 (2 to 14)
days in the IVIg and 30 (6 to 83) days in the controls (P = 0.001). Median time to improvement of disabil-
ity grade 8 (2 to 105) days in the IVIg and 32 (6 to 83) days in the controls (P = 0.046). Median disability
grade after 4 weeks 1 (0 to 3) in the IVIg and 2 (1 to 5) in the controls (P = 0.025). Minor adverse events
occurred in 3 IVIg participants

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Korinthenberg 2005a 
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Random sequence genera-
tion (selection bias)

Unclear risk "21 children were randomized." Method not stated

Allocation concealment
(selection bias)

Unclear risk "21 children were randomized." Method not stated

Blinding (performance
bias and detection bias) 
All outcomes except
death

High risk Open study. No placebo

Blinding (performance
bias and detection bias) 
Death

Low risk Lack of blinding unlikely to affect reporting of death

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Low risk 100% assessment at 4 weeks

Incomplete outcome data
(attrition bias) 
Death

Low risk 100% assessment at 4 weeks

Selective reporting (re-
porting bias)

Low risk All specified outcomes reported

Other bias High risk Despite 50:50 randomisation 14 received IVIg and 7 none

Diagnostic criteria Low risk Children classified as having GBS based on Asbury 1990

Baseline differences Low risk No significant differences in age, time from onset to randomisation or disabili-
ty at entry

Korinthenberg 2005a  (Continued)

 
 

Methods Randomised
Multicentre
Parallel group

Participants Children < 18 years
Unable to walk without aid
N = 51

Interventions IVIg 1.0 g/kg daily for 2 days versus 0.4 g/kg daily for 5 days (same total dose = 2.0 g/kg)

Outcomes Primary: median time to regain unaided walking 19 days with the 2-day regimen and 13 days with the
5-day regimen (P = 0.94) Secondary: median time to improve 1 disability grade on an expanded version
of the disability grade scale 5 days with both regimens. Median disability grade at nadir 4 (95% CI 3 to
6) in both groups. Median disability grade after 4 weeks 3 (0 to 5) days with the 2-day and 2 (0 to 6) with
the 5-day regimen. Allergic reactions occurred in 18% with the 2-day and 20% with the 5-day regimen

Notes Early relapses occurred in 5/23 on the 2-day and 0/23 on the 5-day regimen (P = 0.049). Data for disabili-
ty grade change were not available for 2 subjects in the 5-day group

Korinthenberg 2005b 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomized, controlled study. Method not stated

Allocation concealment
(selection bias)

Unclear risk Randomized, controlled study. Method not stated

Blinding (performance
bias and detection bias) 
All outcomes except
death

High risk 2 g/kg body weight IVIg over 2 days (1 g/kg body weight per day) versus 2 g/
kg body weight IVIg over 5 days (0.4 g/kg body weight per day). No mention of
placebo or blinding

Blinding (performance
bias and detection bias) 
Death

Low risk Knowledge of allocation unlikely to have affected reporting of death

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Low risk 4 week assessments were available for all randomised participants

Incomplete outcome data
(attrition bias) 
Death

Unclear risk 4 week assessments were available for all randomised participants

Selective reporting (re-
porting bias)

Low risk All specified outcomes reported

Other bias Low risk 4 week assessments were available for all randomised participants

Diagnostic criteria Unclear risk Criteria of Asbury 1990

Baseline differences Low risk No significant differences in age, time since onset or disability grade at entry

Korinthenberg 2005b  (Continued)

 
 

Methods Randomised
Multicentre
Parallel group

Participants Adult
N = 47

Interventions IVIg (Teijin brand) 0.4 g/kg daily for 5 days versus PE total 200 mL/kg to 250 mL/kg in up to 7 sessions
over 4 weeks

Outcomes Multiple
See text of review

Notes PE consisted of ultrafiltration, immunoabsorption or centrifugation

Risk of bias

Nomura 2001 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomized. Method not stated

Allocation concealment
(selection bias)

Unclear risk Randomized. Method not stated

Blinding (performance
bias and detection bias) 
All outcomes except
death

High risk Open study

Blinding (performance
bias and detection bias) 
Death

Low risk Lack of blinding unlikely to have affected reporting of death

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Unclear risk Authors supplied unpublished data for outcomes at 4 weeks for all treated par-
ticipants and these data were complete

Incomplete outcome data
(attrition bias) 
Death

Low risk Lack of blinding unlikely to have affected reporting of death

Selective reporting (re-
porting bias)

Low risk Authors supplied unpublished data for outcomes at 4 weeks for all treated par-
ticipants and these data were complete.All specified outcomes reported.

Other bias High risk Trial sponsored by one drug company

Diagnostic criteria Low risk NINCDS criteria

Baseline differences Low risk PE participants slightly older but disability at entry similar

Nomura 2001  (Continued)

 
 

Methods Randomised
International
Multicentre
Parallel group

Participants Adult
N = 383

Interventions IVIg 0.4 g/kg daily for 5 days versus PE 250 mL/kg over 8 to 13 days
versus PE followed by IVIg

Outcomes Disability grade change after 4 weeks and see text of review

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

PSGBS Study Group 1997 
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Random sequence genera-
tion (selection bias)

Low risk Randomisation was by computer generation of a table of random numbers

Allocation concealment
(selection bias)

Low risk Each centre was given a set of sealed, sequentially numbered randomisation
envelopes, which had been prepared by the trial statistician. At randomisa-
tion, the envelope was opened to reveal the assigned treatment

Blinding (performance
bias and detection bias) 
All outcomes except
death

Low risk Open but 4 weeks after randomisation, the disability and arm grades and vi-
tal capacity were assessed by an examiner who had no knowledge of the treat-
ment

Blinding (performance
bias and detection bias) 
Death

Low risk Reporting of death unlikely to have been biased

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Low risk 4 week data were complete

Incomplete outcome data
(attrition bias) 
Death

Low risk Reporting of death unlikely to have been biased

Selective reporting (re-
porting bias)

Low risk All specified outcomes reported

Other bias Low risk None detected

Diagnostic criteria Low risk Diagnosed by a consultant neurologist to conform with the Asbury 1990 crite-
ria

Baseline differences Low risk At randomisation, the three treatment groups were evenly matched for distrib-
utions of age, sex, severity of disability, delay from onset, and features known,
or suspected, to be related to prognosis

PSGBS Study Group 1997  (Continued)

 
 

Methods Randomised
Multicentre
Parallel group

Participants Adults who had contraindications to PE
N = 39

Interventions IVIg (LFB) 0.4 g/kg/day for 3 days versus 6 days

Outcomes Time to regain ability to walk 5 metres with aid

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Raphaël 2001 
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Random sequence genera-
tion (selection bias)

Low risk "Randomisation was performed in a centralised manner using a permuted
block algorithm with stratification by study centre"

Allocation concealment
(selection bias)

Low risk "Randomisation codes were given to the investigators by telephone"

Blinding (performance
bias and detection bias) 
All outcomes except
death

Low risk "The patients, investigators, and caregivers were blinded to treatment assign-
ment until completion of the final analyses. IVIg was given at a dose of 0.4 g/
kg body weight/day as a 12 hour infusion for 3 or 6 consecutive days. Double
blinding was ensured by giving intravenous infusions of a placebo (3.8% albu-
min) from the 4th to the 6th day to the patients assigned to 3 days of IVIg ther-
apy"

Blinding (performance
bias and detection bias) 
Death

Low risk "The patients, investigators, and caregivers were blinded to treatment assign-
ment until completion of the final analyses. IVIg was given at a dose of 0.4 g/
kg body weight/day as a 12 hour infusion for 3 or 6 consecutive days. Double
blinding was ensured by giving intravenous infusions of a placebo (3.8% albu-
min) from the 4th to the 6th day to the patients assigned to 3 days of IVIg ther-
apy"

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Low risk 2 of 21 in the 3-day group and 0 of 18 in the 6-day group did not provide data

Incomplete outcome data
(attrition bias) 
Death

Low risk 2 of 21 in the 3-day group and 0 of 18 in the 6-day group did not provide data

Selective reporting (re-
porting bias)

Low risk All specified outcomes reported

Other bias Low risk None detected

Diagnostic criteria Low risk Asbury 1990 criteria

Baseline differences Low risk Baseline characteristics were similar in the two groups except that the propor-
tion of ventilated participants was slightly higher in the 3-day group

Raphaël 2001  (Continued)

 
 

Methods Randomised
National
Multicentre
Parallel group

Participants Adults and children
N = 150

Interventions IVIg 0.4 g/kg daily for 5 days versus PE 200 mL/kg to 250 mL/kg over 7 to 14 days

Outcomes Proportion improved 1 disability grade after 4 weeks and see text of review

Notes  

van der Meché 1992 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization was stratified only according to centre with a block size of 6
not known to the investigators"

Allocation concealment
(selection bias)

Low risk "Telephone randomisation service"

Blinding (performance
bias and detection bias) 
All outcomes except
death

High risk "Open study. During follow-up one of the study coordinators evaluated every
patient once and the scores were compared with those of the individual inves-
tigators"

Blinding (performance
bias and detection bias) 
Death

Low risk Reporting of death unlikely to be biased

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Low risk 146/147 participants followed

Incomplete outcome data
(attrition bias) 
Death

Low risk 146/147 participants followed

Selective reporting (re-
porting bias)

Low risk All specified outcomes reported

Other bias Low risk None detected

Diagnostic criteria Low risk Asbury 1990 criteria

Baseline differences Low risk Age, disability, disease duration and amplitude of compound muscle action
potential were not significantly different between groups

van der Meché 1992  (Continued)

 
 

Methods Randomised
Single centre 
Parallel group

Participants Children
N = 54

Interventions Dexamethasone 5 to 10 mg daily for 5 or 7 days and then tailed over 7 to 10 days versus IVIg 0.2 to 0.3
g/kg daily for 5 or 6 days and dexamethasone 4 to 5 mg daily for 5 or 6 days and then tailed over 7 days
versus PE 500 mL to 1500 mL over 5 to 10 days and dexamethasone 5 mg daily for 5 or 6 days and then
tailed over 7 days

Outcomes Time to start of recovery, time to partial recovery or improvement by 1 muscle strength grade, or time
to complete recovery of cranial and respiratory nerves and 2 grades of improvement in muscle strength

Wang 2001 
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Notes Mean (SD) time to complete recovery of cranial and respiratory nerves and 2 grades of improvement in
muscle strength was 17.1 (6.1) days in IVIg, 22.9 (6.7) in PE and 24.8 (12.5) in the dexamethasone alone
group

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding (performance
bias and detection bias) 
All outcomes except
death

Unclear risk Not described

Blinding (performance
bias and detection bias) 
Death

Unclear risk Not described

Incomplete outcome data
(attrition bias) 
All outcomes except
death

Unclear risk Not described

Incomplete outcome data
(attrition bias) 
Death

Unclear risk Not described

Selective reporting (re-
porting bias)

Unclear risk Description inadequate

Other bias High risk Dexamethasone 4 to 5 mg was injected before each IVIg infusion

Diagnostic criteria Low risk Specified diagnostic criteria

Baseline differences Unclear risk Not described

Wang 2001  (Continued)

CI: confidence interval
GBS: Guillain-Barré syndrome
IVIg: intravenous immunoglobulin
NINCDS: National Institute of Neurological and Communicative Disorders and Stroke
PE: plasma exchange
SD: standard deviation
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Fasanaro 1992 Not a RCT. Retrospective study of 26 patients treated with PE and 7 treated with IVIg who had con-
traindications to PE. IVIg-treated patients recovered to unaided walking in a mean (SD) of 15 (7)
days compared with 56 (69) days, but this excluded 1 patient who died in the IVIg group and 5 who
died in the PE group. The groups were not comparable at the start of treatment
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Study Reason for exclusion

Horstkotte 1992 Not a RCT. A retrospective study of using IVIg (including IgG, IgA and IgM) to prevent sepsis after PE
in 28 patients, 12 of whom had GBS. Among 14 patients treated without IVIg there were 4 deaths
and 9 had septicaemia; in 14 treated with IVIg, 1 died and 3 had septicaemias

Hosokawa 1998 Unclear whether a randomised trial or not: 15 participants with GBS or postinfectious cranial neu-
ritis were divided into two groups: 7 received IVIg and 8 underwent PE. There was no difference be-
tween the groups in the rate of recovery of muscle strength at 1, 2, 3 or 4 weeks

Kanra 1997 Not a RCT, but a retrospective study. Twenty-four children in Canada received IVIg 1 g/kg daily for
2 days and 23 in Turkey 0.4 g/kg daily for 5 days. Twenty-eight more patients in Turkey received no
IVIg and had supportive care only. The mean time to recover 1 grade was 17 days in the Canadian
IVIg group, 21 days in the Turkish IVIg group and significantly longer, 62 days P < 0.01, in the Turkish
no IVIg group

Koul 2003 Not a RCT. A prospective study of 42 children all treated with IVIg. 7 patients required ventilation.
There were no deaths

Kuwabara 2001 Not a RCT. 86 consecutive GBS patients included, 24 with anti-ganglioside GM1 antibodies: 6 of 10
treated with IVIg recovered 2 or more GBS disability grades in 1 month compared with 3 of 14 treat-
ed with PE (P = 0.03)

Ravasio 1995 Not a RCT

Reisin 1996 Not a RCT, but a retrospective study. 4 children with unexcitable nerves treated with IVIg 1.9 g/kg
fared no differently from 5 children treated without (historical controls). The time to reach unaided
walking was 219 days in those treated with IVIg and 156 days in those not so treated

Yélamos 1998 Not stated whether a randomised trial or not, but the unequal numbers strongly suggest that it
was not. 17 adult participants were treated with IVIg and 7 with PE. The groups were similar before
starting treatment. The IVIg participants recovered 1 grade significantly faster than the PE partici-
pants

GBS: Guillain-Barré syndrome
Ig: immunoglobulin
IVIg: intravenous immunoglobulin
PE: plasma exchange
RCT: randomised controlled trial
SD: standard deviation
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title SID-GBS trial

Methods Parallel group randomised placebo controlled trial

Participants People with GBS who have a poor prognosis as based on the mEGOS score one week after starting
their first IVIg course

Interventions Second course of IVIg 0.4 g/kg for 5 days or placebo

Outcomes -

Starting date 2009

SIDGBS 2014 
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Contact information Professor PA van Doorn

Notes In progress

SIDGBS 2014  (Continued)

GBS: Guillain-Barré syndrome
IVIg: intravenous immunoglobulin
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   IVIg versus no treatment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in disability grade 4 weeks af-
ter randomisation

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

 
 

Analysis 1.1.   Comparison 1 IVIg versus no treatment, Outcome
1 Change in disability grade 4 weeks aBer randomisation.

Study or subgroup Favours IVIg Favours no
treatment

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Korinthenberg 2005a 14 -0.7 (1) 7 0.7 (1.4) 0% -1.42[-2.57,-0.27]

Favours IVIg 21-2 -1 0 Favours no treatment

 
 

Comparison 2.   IVIg versus PE

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in disability grade 4 weeks after
randomisation

5 536 Mean Difference (IV, Fixed,
95% CI)

-0.02 [-0.25, 0.20]

2 Number improved by 1 or more disabili-
ty grades after 4 weeks

6 567 Risk Ratio (M-H, Fixed,
95% CI)

1.08 [0.94, 1.23]

3 Death 7 623 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.31, 1.95]

4 Dead or disabled after 12 months (48
weeks)

1 243 Risk Ratio (M-H, Fixed,
95% CI)

0.98 [0.55, 1.72]

5 Relapse or treatment-related fluctua-
tion

3 445 Risk Ratio (M-H, Fixed,
95% CI)

0.89 [0.42, 1.89]

6 Patients in whom treatment was dis-
continued

4 495 Risk Ratio (M-H, Fixed,
95% CI)

0.14 [0.05, 0.36]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7 Multiple complications 1 147 Risk Ratio (M-H, Fixed,
95% CI)

0.31 [0.12, 0.80]

8 Number of patients with adverse events
attributed to treatment

4 388 Risk Ratio (M-H, Fixed,
95% CI)

0.84 [0.54, 1.30]

9 Change in disability grade after 4 weeks
in patients with a history of diarrhoea

1 53 Mean Difference (IV, Fixed,
95% CI)

0.69 [0.15, 1.23]

10 Change in disability grade after 4
weeks in patients who were being venti-
lated at randomisation

1 27 Mean Difference (IV, Fixed,
95% CI)

1.38 [0.69, 2.07]

 
 

Analysis 2.1.   Comparison 2 IVIg versus PE, Outcome 1 Change in disability grade 4 weeks aBer randomisation.

Study or subgroup IVIg PE Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

van der Meché 1992 74 -0.9 (1.3) 73 -0.4 (1.3) 27.3% -0.49[-0.92,-0.06]

PSGBS Study Group 1997 130 -0.8 (1.3) 121 -0.9 (1.3) 48.37% 0.1[-0.22,0.42]

Bril 1996 26 -1 (1.3) 24 -1.2 (1.5) 8.11% 0.2[-0.59,0.99]

Diener 2001 20 -1.2 (1.3) 21 -1.3 (1.5) 6.71% 0.1[-0.76,0.96]

Nomura 2001 23 -1 (1) 24 -1.4 (1.5) 9.5% 0.4[-0.33,1.13]

   

Total *** 273   263   100% -0.02[-0.25,0.2]

Heterogeneity: Tau2=0; Chi2=6.82, df=4(P=0.15); I2=41.32%  

Test for overall effect: Z=0.21(P=0.83)  

Favours IVIg 10.5-1 -0.5 0 Favours PE

 
 

Analysis 2.2.   Comparison 2 IVIg versus PE, Outcome 2 Number
improved by 1 or more disability grades aBer 4 weeks.

Study or subgroup IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

van der Meché 1992 39/74 25/73 15.86% 1.54[1.05,2.26]

Bril 1996 18/26 11/18 8.19% 1.13[0.72,1.77]

PSGBS Study Group 1997 72/130 70/121 45.68% 0.96[0.77,1.19]

Diener 2001 16/20 15/21 9.22% 1.12[0.79,1.59]

Nomura 2001 14/23 13/20 8.76% 0.94[0.59,1.48]

El-Bayoumi 2011 18/20 20/21 12.29% 0.95[0.79,1.13]

   

Total (95% CI) 293 274 100% 1.08[0.94,1.23]

Total events: 177 (IVIg), 154 (PE)  

Heterogeneity: Tau2=0; Chi2=7.01, df=5(P=0.22); I2=28.7%  

Test for overall effect: Z=1.05(P=0.29)  

Favours PE 20.5 1.50.7 1 Favours IVIg
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Analysis 2.3.   Comparison 2 IVIg versus PE, Outcome 3 Death.

Study or subgroup IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

van der Meché 1992 1/74 2/73 19.99% 0.49[0.05,5.32]

Bril 1996 0/26 0/24   Not estimable

PSGBS Study Group 1997 6/130 5/121 51.41% 1.12[0.35,3.57]

Diener 2001 0/23 1/26 14.01% 0.38[0.02,8.78]

Nomura 2001 0/23 1/24 14.59% 0.35[0.01,8.11]

Wang 2001 0/20 0/18   Not estimable

El-Bayoumi 2011 0/20 0/21   Not estimable

   

Total (95% CI) 316 307 100% 0.78[0.31,1.95]

Total events: 7 (IVIg), 9 (PE)  

Heterogeneity: Tau2=0; Chi2=0.97, df=3(P=0.81); I2=0%  

Test for overall effect: Z=0.54(P=0.59)  

Favours IVIg 1000.01 100.1 1 Favours PE

 
 

Analysis 2.4.   Comparison 2 IVIg versus PE, Outcome 4 Dead or disabled aBer 12 months (48 weeks).

Study or subgroup IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

PSGBS Study Group 1997 21/129 19/114 100% 0.98[0.55,1.72]

   

Total (95% CI) 129 114 100% 0.98[0.55,1.72]

Total events: 21 (IVIg), 19 (PE)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.08(P=0.94)  

Favours IVIg 100.1 50.2 20.5 1 Favours PE

 
 

Analysis 2.5.   Comparison 2 IVIg versus PE, Outcome 5 Relapse or treatment-related fluctuation.

Study or subgroup IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

van der Meché 1992 8/74 6/73 45.45% 1.32[0.48,3.6]

PSGBS Study Group 1997 4/130 7/121 54.55% 0.53[0.16,1.77]

Nomura 2001 0/23 0/24   Not estimable

   

Total (95% CI) 227 218 100% 0.89[0.42,1.89]

Total events: 12 (IVIg), 13 (PE)  

Heterogeneity: Tau2=0; Chi2=1.28, df=1(P=0.26); I2=21.92%  

Test for overall effect: Z=0.31(P=0.76)  

Favours IVIg 100.1 50.2 20.5 1 Favours PE
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Analysis 2.6.   Comparison 2 IVIg versus PE, Outcome 6 Patients in whom treatment was discontinued.

Study or subgroup IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

van der Meché 1992 0/74 12/73 39.07% 0.04[0,0.65]

Bril 1996 0/26 0/24   Not estimable

PSGBS Study Group 1997 3/130 18/121 57.89% 0.16[0.05,0.51]

Nomura 2001 1/23 1/24 3.04% 1.04[0.07,15.72]

   

Total (95% CI) 253 242 100% 0.14[0.05,0.36]

Total events: 4 (IVIg), 31 (PE)  

Heterogeneity: Tau2=0; Chi2=2.95, df=2(P=0.23); I2=32.19%  

Test for overall effect: Z=4.01(P<0.0001)  

Favours IVIg 5000.002 100.1 1 Favours PE

 
 

Analysis 2.7.   Comparison 2 IVIg versus PE, Outcome 7 Multiple complications.

Study or subgroup IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

van der Meché 1992 5/74 16/73 100% 0.31[0.12,0.8]

   

Total (95% CI) 74 73 100% 0.31[0.12,0.8]

Total events: 5 (IVIg), 16 (PE)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.43(P=0.02)  

Favours IVIg 100.1 50.2 20.5 1 Favours PE

 
 

Analysis 2.8.   Comparison 2 IVIg versus PE, Outcome 8 Number
of patients with adverse events attributed to treatment.

Study or subgroup IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

PSGBS Study Group 1997 6/130 8/121 29.3% 0.7[0.25,1.95]

Nomura 2001 5/23 7/24 24.23% 0.75[0.28,2.02]

Diener 2001 12/23 14/26 46.47% 0.97[0.57,1.64]

El-Bayoumi 2011 0/20 0/21   Not estimable

   

Total (95% CI) 196 192 100% 0.84[0.54,1.3]

Total events: 23 (IVIg), 29 (PE)  

Heterogeneity: Tau2=0; Chi2=0.47, df=2(P=0.79); I2=0%  

Test for overall effect: Z=0.79(P=0.43)  

Favours IVIg 50.2 20.5 1 Favours PE
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Analysis 2.9.   Comparison 2 IVIg versus PE, Outcome 9 Change in
disability grade aBer 4 weeks in patients with a history of diarrhoea.

Study or subgroup IVIg PE Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

PSGBS Study Group 1997 24 -0.2 (0.9) 29 -0.9 (1.1) 100% 0.69[0.15,1.23]

   

Total *** 24   29   100% 0.69[0.15,1.23]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.5(P=0.01)  

Favours IVIg 21-2 -1 0 Favours PE

 
 

Analysis 2.10.   Comparison 2 IVIg versus PE, Outcome 10 Change in disability
grade aBer 4 weeks in patients who were being ventilated at randomisation.

Study or subgroup IVIg PE Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

PSGBS Study Group 1997 15 -0.2 (0.8) 12 -1.6 (1) 100% 1.38[0.69,2.07]

   

Total *** 15   12   100% 1.38[0.69,2.07]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.92(P<0.0001)  

Favours IVIg 21-2 -1 0 Favours PE

 
 

Comparison 3.   PE followed by IVIg compared with PE alone

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in disability grade 4 weeks
after randomisation

1 249 Mean Difference (IV, Fixed, 95%
CI)

-0.20 [-0.54, 0.14]

2 Death 1 249 Risk Ratio (M-H, Fixed, 95% CI) 1.51 [0.51, 4.50]

3 Dead or disabled after 1 year 1 236 Risk Ratio (M-H, Fixed, 95% CI) 0.84 [0.46, 1.53]

4 Relapse or treatment-related fluc-
tuation

1 249 Risk Ratio (M-H, Fixed, 95% CI) 1.22 [0.47, 3.16]

5 Number improved by 1 disability
grade after 4 weeks

1 248 Odds Ratio (M-H, Fixed, 95%
CI)

1.12 [0.68, 1.86]
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Analysis 3.1.   Comparison 3 PE followed by IVIg compared with PE alone,
Outcome 1 Change in disability grade 4 weeks aBer randomisation.

Study or subgroup IVIg plus PE PE Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

PSGBS Study Group 1997 128 -1.1 (1.4) 121 -0.9 (1.3) 100% -0.2[-0.54,0.14]

   

Total *** 128   121   100% -0.2[-0.54,0.14]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.17(P=0.24)  

Favours IVIg with PE 10.5-1 -0.5 0 Favours PE

 
 

Analysis 3.2.   Comparison 3 PE followed by IVIg compared with PE alone, Outcome 2 Death.

Study or subgroup PE plus IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

PSGBS Study Group 1997 8/128 5/121 100% 1.51[0.51,4.5]

   

Total (95% CI) 128 121 100% 1.51[0.51,4.5]

Total events: 8 (PE plus IVIg), 5 (PE)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.74(P=0.46)  

Favours PE plus IVIg 50.2 20.5 1 Favours PE

 
 

Analysis 3.3.   Comparison 3 PE followed by IVIg compared with PE alone, Outcome 3 Dead or disabled aBer 1 year.

Study or subgroup PE plus IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

PSGBS Study Group 1997 17/122 19/114 100% 0.84[0.46,1.53]

   

Total (95% CI) 122 114 100% 0.84[0.46,1.53]

Total events: 17 (PE plus IVIg), 19 (PE)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.58(P=0.56)  

Favours PE plus IVIg 20.5 1.50.7 1 Favours PE

 
 

Analysis 3.4.   Comparison 3 PE followed by IVIg compared with
PE alone, Outcome 4 Relapse or treatment-related fluctuation.

Study or subgroup PE plus IVIg PE Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

PSGBS Study Group 1997 9/128 7/121 100% 1.22[0.47,3.16]

   

Total (95% CI) 128 121 100% 1.22[0.47,3.16]

Total events: 9 (PE plus IVIg), 7 (PE)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.4(P=0.69)  

Favours PE plus IVIg 50.2 20.5 1 Favours PE
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Analysis 3.5.   Comparison 3 PE followed by IVIg compared with PE
alone, Outcome 5 Number improved by 1 disability grade aBer 4 weeks.

Study or subgroup PE plus IVIg PE Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

PSGBS Study Group 1997 77/127 70/121 100% 1.12[0.68,1.86]

   

Total (95% CI) 127 121 100% 1.12[0.68,1.86]

Total events: 77 (PE plus IVIg), 70 (PE)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.66)  

Favours PE 20.5 1.50.7 1 Favours PE plus IVIg

 
 

Comparison 4.   Immunoabsorption (IA) followed by IVIg compared with IA alone

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Improvement in disability grade 4
weeks after randomisation

1 34 Mean Difference (IV, Fixed,
95% CI)

-1.1 [-1.88, -0.32]

 
 

Analysis 4.1.   Comparison 4 Immunoabsorption (IA) followed by IVIg compared with
IA alone, Outcome 1 Improvement in disability grade 4 weeks aBer randomisation.

Study or subgroup IA plus IVIg IA Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Haupt 1996 21 -1.6 (1.6) 13 -0.5 (0.7) 100% -1.1[-1.88,-0.32]

   

Total *** 21   13   100% -1.1[-1.88,-0.32]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.75(P=0.01)  

Favours IA plus IVIg 21-2 -1 0 Favours IA

 
 

Comparison 5.   IVIg versus immunoabsorption (IA)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in disability grade 4
weeks after randomisation

1 38 Mean Difference (IV, Fixed, 95%
CI)

0.0 [-0.90, 0.90]

2 Death 1 34 Risk Ratio (M-H, Fixed, 95% CI) 0.24 [0.01, 5.45]
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Analysis 5.1.   Comparison 5 IVIg versus immunoabsorption (IA),
Outcome 1 Change in disability grade 4 weeks aBer randomisation.

Study or subgroup IVIg IA Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Diener 2001 20 1.2 (1.3) 18 1.2 (1.5) 100% 0[-0.9,0.9]

   

Total *** 20   18   100% 0[-0.9,0.9]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours IVIg 10.5-1 -0.5 0 Favours immunoabsorption

 
 

Analysis 5.2.   Comparison 5 IVIg versus immunoabsorption (IA), Outcome 2 Death.

Study or subgroup IVIg IA Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Diener 2001 0/20 1/14 100% 0.24[0.01,5.45]

   

Total (95% CI) 20 14 100% 0.24[0.01,5.45]

Total events: 0 (IVIg), 1 (IA)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.9(P=0.37)  

Favours IVIg 2000.005 100.1 1 Favours immunoabsorption

 
 

Comparison 6.   IVIg low dose (1.2 g/kg) versus high dose (2.4 g/kg)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in disability grade 4 weeks af-
ter randomisation

1 39 Mean Difference (IV, Fixed,
95% CI)

0.5 [-0.26, 1.26]

 
 

Analysis 6.1.   Comparison 6 IVIg low dose (1.2 g/kg) versus high dose (2.4 g/
kg), Outcome 1 Change in disability grade 4 weeks aBer randomisation.

Study or subgroup IVIg high dose IVIg low dose Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Raphaël 2001 18 0.8 (1.3) 21 0.3 (1.1) 100% 0.5[-0.26,1.26]

   

Total *** 18   21   100% 0.5[-0.26,1.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.28(P=0.2)  

Favours low dose 42-4 -2 0 Favours high dose
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Comparison 7.   Comparison of IVIg 1.0 g/kg daily for 2 days with 0.4 g/kg daily for 5 days

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Disability grade change 4 weeks after
randomisation

1 49 Mean Difference (IV, Fixed,
95% CI)

0.27 [-0.40, 0.94]

 
 

Analysis 7.1.   Comparison 7 Comparison of IVIg 1.0 g/kg daily for 2 days with 0.4 g/
kg daily for 5 days, Outcome 1 Disability grade change 4 weeks aBer randomisation.

Study or subgroup 2-day regime 5-day regime Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Korinthenberg 2005b 25 -1.4 (1.2) 24 -1.7 (1.2) 100% 0.27[-0.4,0.94]

   

Total *** 25   24   100% 0.27[-0.4,0.94]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.79(P=0.43)  

Favours 2-day regime 10.5-1 -0.5 0 Favours 5-day regime

 

 

A P P E N D I C E S

Appendix 1. NMD Specialized Register (CRS) search strategy

#1 MeSH DESCRIPTOR Guillain-Barre Syndrome [REFERENCE] [STANDARD]
#2 ("Guillain Barre") AND (INREGISTER) [REFERENCE] [STANDARD]
#3 ("acute polyradiculoneuritis" or "acute polyneuritis") AND (INREGISTER) [REFERENCE] [STANDARD]
#4 MeSH DESCRIPTOR Polyneuropathies [REFERENCE] [STANDARD]
#5 MeSH DESCRIPTOR Polyradiculoneuropathy [REFERENCE] [STANDARD]
#6 (inflammatory NEAR neuropathy or inflammatory NEAR neuropathies) AND (INREGISTER) [REFERENCE] [STANDARD]
#7 (#1 or #2 or #3 or #4 or #5 or #6) AND (INREGISTER) [REFERENCE] [STANDARD]
#8 MeSH DESCRIPTOR Immunoglobulins, Intravenous [REFERENCE] [STANDARD]
#9 ("intravenous immunoglobulin*") AND (INREGISTER) [REFERENCE] [STANDARD]
#10 ("intravenous immunoglobulin*"ivig or "intravenous immune globulin*" or "intra venous immunoglobulin*") AND (INREGISTER)
[REFERENCE] [STANDARD]
#11 ("intravenous immune globulin*" or "intravenous immunoglobulin*") AND (INREGISTER) [REFERENCE] [STANDARD]
#12 (#8 or #9 or #10 or #11) AND (INREGISTER) [REFERENCE] [STANDARD]
#13 (#7 and #12) AND (INREGISTER) [REFERENCE] [STANDARD]

Appendix 2. CENTRAL search strategy

#1MeSH descriptor Guillain-Barre Syndrome explode all trees
#2"guillain barre"
#3MeSH descriptor Polyradiculoneuropathy explode all trees
#4"acute polyradiculoneuritis" or "acute polyneuritis"
#5landry* NEXT "ascending paralysis"
#6inflammatory NEAR neuropathy or inflammatory near neuropathies
#7inflammatory NEAR polyneuropathy or inflammatory NEAR polyneuropathies
#8(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)
#9MeSH descriptor Immunoglobulins, Intravenous, this term only
#10intravenous NEAR/3 immunoglobulin or intravenous NEAR/3 immunoglobulins
#11ivig
#12(#9 OR #10 OR #11)
#13(#8 AND #12)
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Appendix 3. MEDLINE (OvidSP) search strategy

Database: Ovid MEDLINE(R) <1946 to November Week 3 2013>
Search Strategy:
--------------------------------------------------------------------------------
1 randomized controlled trial.pt. (390995)
2 controlled clinical trial.pt. (90070)
3 randomized.ab. (288395)
4 placebo.ab. (157299)
5 drug therapy.fs. (1772029)
6 randomly.ab. (200079)
7 trial.ab. (303857)
8 groups.ab. (1280166)
9 or/1-8 (3308511)
10 exp animals/ not humans.sh. (4066609)
11 9 not 10 (2817704)
12 guillain barre syndrome.tw. or Guillain-Barre Syndrome/ (6579)
13 acute polyradiculoneuritis.mp. or acute polyneuritis.tw. (175)
14 Polyneuropathies/ or Polyradiculoneuropathy/ (7836)
15 (inflammatory adj5 neuropath$3).tw. (1815)
16 (inflammatory adj5 polyneuropath$3).tw. (1408)
17 or/12-16 (14294)
18 intravenous immunoglobulin$.mp. or Immunoglobulins, Intravenous/ (13139)
19 ivig.tw. (4421)
20 intra venous immunoglobulin$.tw. (5)
21 intravenous immune globulin*.tw. (710)
22 or/18-21 (13849)
23 11 and 17 and 22 (646)
24 remove duplicates from 23 (580)

Appendix 4. EMBASE (OvidSP) search strategy

Database: Embase <1980 to 2013 Week 47>
Search Strategy:
--------------------------------------------------------------------------------
1 crossover-procedure/ (39035)
2 double-blind procedure/ (118796)
3 randomized controlled trial/ (360573)
4 single-blind procedure/ (18539)
5 (random$ or factorial$ or crossover$ or cross over$ or cross-over$ or placebo$ or (doubl$ adj blind$) or (singl$ adj blind$) or assign$
or allocat$ or volunteer$).tw. (1305866)
6 or/1-5 (1388815)
7 exp animals/ (19054215)
8 exp humans/ (15021100)
9 7 not (7 and 8) (4033115)
10 6 not 9 (1247713)
11 limit 10 to embase (964799)
12 guillain barre syndrome.tw. or Guillain Barre Syndrome/ (12013)
13 acute polyradiculoneuritis.mp. or acute polyneuritis.tw. (198)
14 Polyneuropathies/ or Polyradiculoneuropathy/ (13761)
15 (inflammatory adj5 neuropath$3).tw. (2425)
16 (inflammatory adj5 polyneuropath$3).tw. (1993)
17 or/12-16 (26238)
18 immunoglobulin/iv (19991)
19 intravenous immunoglobulin.mp. (9417)
20 ivig.tw. (7867)
21 intravenous drug administration/ and exp immunoglobulin/ (9429)
22 intravenous immune globulin*.tw. (953)
23 intravenous immunoglobulin*.mp. (11602)
24 or/18-23 (36895)
25 11 and 17 and 24 (256)
26 remove duplicates from 25 (256)
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W H A T ' S   N E W

 

Date Event Description

8 October 2019 Amended Clarification message added to the Declarations of interest state-
ment about the review's compliance with the Cochrane Com-
mercial Sponsorship Policy.

 

H I S T O R Y

Protocol first published: Issue 2, 2000
Review first published: Issue 2, 2001

 

Date Event Description

22 September 2015 Amended An error has been corrected: an incorrect statement that small
trials in children had shown more benefit from high than low
dose IVIg has been deleted

18 June 2014 New citation required but conclusions
have not changed

No change to conclusions. New search with no new trials

2 December 2013 New search has been performed Updated, and correction of minor discrepancies in figures within
text.

24 January 2012 New citation required but conclusions
have not changed

Updated

15 August 2011 New search has been performed Search updated. One new trial included

6 April 2010 New citation required and conclusions
have changed

Weight of evidence added to conclusions from 'Summary of find-
ings' table. Jean-Claude Raphael retired from authorship.

28 July 2009 New search has been performed Searches repeated with new MEDLINE and EMBASE RCT filters.
No new trials. 'Risk of bias' and 'Summary of findings' tables
added.

23 July 2008 Amended Converted to new review format.

22 August 2007 New search has been performed Searches were repeated in March 2007 and no new trials were
identified.
Searches will be run again in May 2008.

14 September 2005 New citation required and conclusions
have changed

Four new trials were included.

 

C O N T R I B U T I O N S   O F   A U T H O R S

Richard AC Hughes (RACH) wrote the first draB and extracted the data. All the authors extracted data, commented on and revised the
subsequent draBs and updates.
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D E C L A R A T I O N S   O F   I N T E R E S T

RACH has or has had consultancies with the following firms which manufacture immunoglobulin: Baxter, CSL Behring, Grifols/Talecris, LFB
and Octapharma. He was the principal investigator of a randomised trial included in this review.

PAvD and his institution have received consultancy fees from Talecris, CSL Behring and Baxter for membership of the Scientific boards of
the ICE trial in CIDP, IVIg in chronic polyneuropathy, and IVIg and ScIgG in CIDP, respectively.

PAvD's department has the following grants or grants pending: from Baxter to conduct a RCT comparing IVIg vs IVIg and steroids in GBS,
from Sanquin to conduct a RCT investigating the eKect of a second course of IVIg (SID-trial) in GBS patients with a poor prognosis, and from
Talecris to conduct a prospective international study on the eKect of a second course of IVIg in GBS patients with a poor prognosis.
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