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Guillain- Barré syndrome: looking back… and forward
Richard A C Hughes    
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This editorial comments on a large 
prospective study of GBS in which a 
second course of intravenous 
immunoglobulin was unhelpful

In 1988, in the first large- scale prospective 
study of Guillain- Barré syndrome (GBS), 
John Winer and colleagues collected and 
followed 100 patients from the London 
area.1 A year later, 20% of the patients 
were still unable to walk, and an addi-
tional 13% had died, 10% directly from 
the disease. The series was probably biased 
towards more severely affected patients. 
At that time only supportive treatment 
was available, plasma exchange was rarely 
used and intravenous immunoglobulin 
(IVIg) never. There have been many subse-
quent prospective studies of GBS but all 
have now been trumped by the Interna-
tional GBS Outcome Study (IGOS) which 
has collected more than 1800 patients.2 
In an analysis of the first 1000 included 
patients, 8% were unable to walk and 7% 
had died after a year, with the prognosis 
being much worse in Bangladesh than 
in Europe/the Americas and the rest of 
Asia.3 It is likely that this study was also 
biased towards more severe disease as 
most patients were collected from large 
referral hospitals: this was confirmed in 
Denmark where the average severity was 
less in the population as a whole than in 
those captured by IGOS.4 In the series 
of Winer and colleagues, factors which 

predicted a worse prognosis were rapidity 
of onset, need for ventilation, older age 
and small distally evoked compound 
muscle action potentials.1 A Dutch study 
of 397 patients identified older age, more 
severe weakness at presentation and a 
recent history of diarrhoea as the most 
important prognostic factors and allowed 
the construction of the modified Erasmus 
GBS Outcome Score (mEGOS) which 
predicted the outcome in a further cohort 
of 158 patients with reasonable accu-
racy.5 Analysis of the IGOS data should 
further refine this prognostic model and 
allow its generalisation to international 
populations.

The Winer and colleagues study also 
showed for the first time that serological 
evidence of recent Campylobacter jejuni 
and cytomegalovirus infection was more 
common than in hospital controls.6 C. 
jejuni and cytomegalovirus have now 
been repeatedly confirmed as precip-
itants. Epstein- Barr virus, hepatitis E, 
Mycoplasma pneumoniae, Influenza A, 
Haemophilus influenzae and, recently, 
Zika virus have been added as signifi-
cant antecedent events.7 8 Interrogation 
of the IGOS biobank for differences in 
precipitants in different regions might 
help explain differences in the pheno-
type of the illness in different countries. 
How so many different precipitants cause 
an apparently similar clinical picture still 
defies explanation: subsequent studies 
have shown that GBS is a heterogeneous 
syndrome with different clinical patterns 
and different underlying pathologies.

Efforts to identify immune responses 
which might explain this inflammatory 
and presumed autoimmune neuropathy 
were even more frustrating in1998 than 
now. Winer and colleagues found comple-
ment fixing antibodies to unidentified 
peripheral nerve antigens in only 7% of 
patients.9 They did not test for antigan-
glioside antibodies but, in the same year, 
Ilyas and colleagues found these in 20% of 
patients.10 In the next decade, Griffin and 
coworkers made the critical separation of 
GBS into three main pathological subtypes: 
acute inflammatory demyelinating poly-
radiculoneuropathy, acute motor axonal 
neuropathy and acute motor and sensory 

axonal neuropathy.11 The acute motor 
axonal neuropathy subtype is closely asso-
ciated with antibodies to gangliosides, 
especially gangliosides GM1 and GD1a. 
Yuki has reproduced its pathological and 
neurophysiological features in rabbits 
by immunisation with gangliosides, and 
Willison has generated monoclonal anti-
bodies to gangliosides which destroy 
terminal motor axons in vivo and ex 
vivo in mice.12 The search for antibodies 
which would explain the pathogenesis 
of the acute inflammatory demyelinating 
polyradiculoneuropathy form of GBS 
continues. The role of T cells is more 
difficult to investigate and is now largely 
ignored. However, the macrophage- 
associated demyelination in experimental 
autoimmune neuropathy, for which T cell 
responses to myelin protein antigens are 
responsible, is tantalisingly similar to that 
in acute inflammatory demyelinating poly-
radiculoneuropathy.13 14 Furthermore, T 
cell responses to peripheral nerve myelin 
protein P0 cause spontaneous inflamma-
tory neuropathy in genetically engineered 
immunodeficient mouse strains.15

In addition to investigating patho-
genesis, a potential use of prospective 
studies is to test the efficacy of new treat-
ment regimens. The standard treatment 
is a single course of IVIg. According to a 
Cochrane Review including 536 partic-
ipants from five randomised controlled 
trials, IVIg was no less efficacious for GBS 
than plasma exchange. Furthermore, three 
studies including a total of 75 children 
suggested that IVIg significantly hastens 
recovery compared with supportive care. 
All these studies used a standard IVIg 
regimen of 2.0 g/kg, usually as five daily 
0.4 g/kg courses.16 In this issue, Verboon 
and colleagues2 have interrogated the 
IGOS database to provide much needed 
information about the efficacy of a second 
course of IVIg. They focused on patients 
who were predicted by their mEGOS 
1 week after their first course to have a 
poor prognosis: 16% of the 239 patients 
with a predicted poor prognosis received 
two courses of IVIg despite the absence 
of evidence that a second course is benefi-
cial. They then compared those who were 
treated with two 5- day courses of IVIg 
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with those who received only the standard 
single course. The two- course patients 
were divided into two groups: 20 who 
received a second immunoglobulin course 
within 14 days after the first course and 
18 who received it after 14 days. Against 
expectations, there was less improve-
ment in disability after 4 weeks in both 
groups than in the 199 who received only 
one course. These results may have been 
confounded by factors which mEGOS does 
not include. In particular, patients selected 
for a second course were more likely to be 
worsening at the time the second course 
was given than patients who did not 
receive a second course at the equivalent 
time. Nevertheless, this result does make 
a major beneficial effect unlikely. Compli-
cations from a second immunoglobulin 
course were not reported in the Verboon 
and colleagues’ study, but risks from 
venous and arterial thrombosis are likely 
to be greater with higher doses of IVIg. 
The definitive answer to the question of 
the efficacy of a second immunoglobulin 
dose for GBS will have to await the results 
of the randomised controlled trial recently 
completed in the Netherlands.17

No new treatments for GBS have 
emerged during the last 20 years and IGOS 
shows that death and residual disability are 
still not uncommon. Evidence has not yet 
been provided that the overall prognosis 
has improved with modern intensive care 
and the introduction of plasma exchange 
and IVIg. New treatments are needed but 
the rarity of the disease makes randomised 
controlled trials difficult. By providing a 
cohort for comparison, IGOS allows at 
least preliminary investigation of the effi-
cacy of novel treatments, such as comple-
ment blockade18 and IgG depletion.19
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