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Treatment of Guillain–Barré
syndrome with mycophenolate
mofetil: a pilot study
Guillain–Barré syndrome (GBS) is a severe,
acute, immune mediated polyneuropathy.
Intravenous immunoglobulin (IVIg) is the
preferred treatment.1 The combination of
methylprednisolone (MP) and IVIg does not
provide significantly better improvement after
4 weeks if not adjusted for important prog-
nostic factors.2 GBS is associated with many
longlasting residual deficits. Autoantibodies,
and B and T cells are likely to play a role in the
different stages of GBS.3 Mycophenolate mofe-
til (MM) is a relatively new immune suppres-
sive agent, suppressing mainly B and T
lymphocytes, and is thought to be of additional
value in immune mediated neurological con-
ditions.4–6

We conducted an open label pilot study to
assess the additional effect of MM, adminis-
tered simultaneously with IVIg and MP. The
aim was to investigate whether additional
treatment with MM is safe in patients with
GBS and, secondly, whether there is a ten-
dency to improved outcome.

Patients and methods
The study was approved by the ethics commit-
tees of Erasmus Medical Centre and the nine
participating centres. All patients fulfilled the
criteria for GBS.7 Eligibility criteria were onset
of weakness within 2 weeks before inclusion
and inability to walk independently for 10 m
(GBS disability score >3). Exclusion criteria
were age less than 18 years, GBS in the past,
pregnancy, breast feeding, immunosuppressive
treatment, antacids treatment, use of drugs
interfering with the enterohepatic recircula-
tion, suffering from immune mediated disease
other than well regulated diabetes mellitus and
severe concurrent disease.2 The group of
patients treated with IVIg and MP in the
Dutch IVIg-MP trial was used as the historical
control group.2

Treatment
All patients were simultaneously treated with
0.4 g IVIg/kg/day (Gammagard/S; Baxter
BioScience, Westlake Village, California, USA)
and 500 mg intravenous MP for 5 consecutive
days. In addition, patients were treated with
MM (Cellcept; Roche, Welwyn, UK), adminis-
tered orally twice a day (1000 mg/ day), for 6
consecutive weeks. Treatment with MM had to
start within 2 weeks after the onset of weak-
ness and within 72 h after the start of IVIg and
MP.

Outcome measures
The primary end point was improvement by
one or more grades on the GBS disability score
after 4 weeks. Secondary end points included
the percentage of patients able to walk
independently after 8 weeks, median time to
independent walking, median time to improve-
ment by >1 disability grade, improvement by
>1disability grade after 6 months and need for
artificial respiration. Adverse events were
monitored daily and evaluated every next visit.

Analyses
Percentages in the group of patients treated
with IVIg-MP-MM were compared with the
group of 112 patients treated with IVIg-MP
using the x2 test (without correction for
continuity), the method of Kaplan and Meier
and the log rank test.2 Two important second-
ary end points (the proportion of patients that
improved by 1 or more grades on the GBS
disability score and the proportion of patients
that improved to independent walking (GBS
disability (2) over 52 weeks of follow-up)
were also compared with the group of 113

patients treated with IVIg alone in the Dutch
IVIg-MP trial.2 Analyses were performed using
STATA version 8.0.

Results
Between July 2002 and January 2005, 26 GBS
patients were included in the study.

There were no significant differences in
baseline characteristics, including age, GBS
disability score, onset of weakness until ran-
domisation and antecedent infections between
this group of patients and the historical control
group (table 1).

Primary end point
In the IVIg-MP-MM treatment group, 16
(62%) of the 26 patients reached the primary
end point compared with 76 (68%) of the 112
control patients treated with IVIg-MP (OR 1.3,
95% CI 0.6–3.2, p = 0.54).2

Secondary end points
No significant differences between the two
treatment groups were found for the secondary
end points (see fig 1A, 1B and table 2; fig 1 and
table 2 can be viewed on the J Neurol Neurosurg
Psychiatry website at http://www.jnnp.com/sup-
plemental). To further assess possible differ-
ences in treatment modalities, we compared
the results of two important secondary end
points with the results of the group of 113
patients who received IVIg only in the Dutch
IVIg-MP trial (fig 1A, 1B; fig 1 can be viewed
on the J Neurol Neurosurg Psychiatry website at
http://www.jnnp.com/supplemental).2 No sig-
nificant differences between the three groups
were found for both end points. A comparison
of the differences in MRC sum scores and
sensory signs between the treatment groups
also did not show significant differences.

Adverse events
None of the reported side effects, including
urinary or respiratory tract infections, throm-
bosis, gastrointestinal bleeding and renal fail-
ure, differed significantly between the groups.
One patient interrupted MM treatment
because of abdominal complaints. Two (8%)
of 26 patients treated with IVIg-MP-MM died
compared with 6 (5%) of 112 patients treated
with the combination IVIg and MP. There is no
indication that the two patients in the IVIg-
MP-MM died of drug related complications
(see table 3; table 3 can be viewed on the J
Neurol Neurosurg Psychiatry website at http://
www.jnnp.com/supplemental).

Written consent for case report publication was
obtained from the patient.
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Table 1 Baseline characteristics

Characteristic
IVIg+MP+MM
(n = 26)

IVIg+MP2

(n = 112)

Male (%) 19 (73%) 73 (65%)
Age (y) (median (95% CI)) 46 (23–76) 58 (50–61)
Age >50 y (%) 12 (46%) 68 (61%)
GBS disability score (F score) at baseline (%)

F = 3 4 (15%) 26 (23%)
F = 4 21 (81%) 77 (69%)
F = 5 1 (4%) 9 (8%)

Onset weakness–randomisation (4 days 13 (50%) 64 (57%)
Diarrhoea (%) 10 (39%) 30 (27%)
Upper respiratory tract infection (%) 7 (27%) 39 (35%)
Positive C jejuni serology (%) 6 (23%) 29 (28%)

GBS, Guillain–Barré syndrome; IVIg, intravenous immunoglobulin; MM, mycophenolate mofetil; MP,
methylprednisolone.
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Comment
The combination of IVIg-MP-MM was found to
be safe but demonstrated no tendency for
improved outcome compared with the histor-
ical control group from the Dutch IVIg-MP
trial.2 Side effects did not differ significantly
between the two groups. Secondary outcome
measures, mainly related to long term effects,
were not significantly different between the
groups. We performed survival analyses to
compare the time to independent walking
and the time to improve at least one grade on
the GBS disability scale. The IVIg treatment
group from the Dutch IVIg-MP trial was
included in the analyses to rule out the
possibility of a negative effect of the combina-
tion of MM with MP and IVIg. This comparison
also did not reveal any significant differences.
It is possible that another methodological
approach could have led to different results.
Comparing a small group of non-randomised
patients with historical data from a large group
of patients is mainly useful to detect major
differences between groups. Although the dose
of MM used was a standard dosage, a delayed
start of MM or an inadequate duration of
therapy might contribute to the lack of efficacy.
It is possible that MM does not interfere with,
or does not act rapidly enough, within the
crucial immunopathological pathways in GBS.3

Severe nerve damage, possibly due to comple-
ment activation and the presence of anti-
ganglioside antibodies, could have occurred
even before MM was administered and lym-
phocyte proliferation was inhibited.

The results of this non-controlled study
would not encourage conducting a large scale,
randomised, controlled trial of the additional
value of MM in the treatment of patients with
GBS.
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Appendix
Members of the Dutch GBS study group: MPJ
Garssen, R van Koningsveld and PA van Doorn
(writing group), ISJ Merkies, M Scheltens-de
Boer, Erasmus Medisch Centrum, Rotterdam;
JA van Leusden, Medisch Centrum Alkmaar,
Alkmaar; IN van Schaik, Academisch Medisch
Centrum, Amsterdam; WHJP Linssen, Sint Lucas
Andreas Ziekenhuis, Amsterdam; F Visscher and
AM Boon, Stichting Oosterscheldeziekenhuizen,
Goes; CG Faber, Academisch Ziekenhuis
Maastricht, Maastricht; J Meulstee and MJJ
Prick, Nijmeegs Interkonfessioneel Ziekenhuis
Canisius-Wilhelmina, Nijmegen; LH van den
Berg and H Franssen, Universitair Medisch
Centrum Utrecht, Utrecht; JAP Hiel, Sint
Joseph Ziekenhuis, Veldhoven, the
Netherlands; PYK van den Bergh and CJM
Sindic, Clinique Universitaire St Luc, Brussels,
Belgium.

The study was approved by the Ethics Committee of
Erasmus Medical Centre in May 2002 and subsequently

by the Ethics committees of the participating centres.
Informed consent was obtained.
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Figs 1A and 1B, and tables 2
and 3 can be viewed on the J
Neurol Neurosurg Psychiatry
website at http://www.jnnp.
com/supplemental
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