
1Verboon C, et al. J Neurol Neurosurg Psychiatry 2021;0:1–9. doi:10.1136/jnnp-2020-325815

Original research

Intravenous immunoglobulin treatment for mild 
Guillain-Barré syndrome: an international 
observational study
Christine Verboon  ‍ ‍ ,1 Thomas Harbo  ‍ ‍ ,2 David R Cornblath,3 
Richard A C Hughes  ‍ ‍ ,4 Pieter A van Doorn,1 Michael P Lunn  ‍ ‍ ,4 
Kenneth C Gorson,5 Fabio Barroso,6 Satoshi Kuwabara  ‍ ‍ ,7 Giuliana Galassi,8 
Helmar C Lehmann  ‍ ‍ ,9 Susumu Kusunoki  ‍ ‍ ,10 Ricardo C Reisin,11 Davide Binda,12 
Guido Cavaletti,12 Bart C Jacobs  ‍ ‍ ,1,13 IGOS consortium

Neuromuscular

To cite: Verboon C, Harbo T, 
Cornblath DR, et al. J Neurol 
Neurosurg Psychiatry Epub 
ahead of print: [please 
include Day Month Year]. 
doi:10.1136/jnnp-2020-
325815

►► Additional supplemental 
material is published online 
only. To view, please visit 
the journal online (http://​dx.​
doi.​org/​10.​1136/​jnnp-​2020-​
325815).

For numbered affiliations see 
end of article.

Correspondence to
Professor Bart C Jacobs, 
Neurology and Immunology, 
Ee2289, Erasmus MC, 
Rotterdam, Netherlands; ​b.​
jacobs@​erasmusmc.​nl

Received 5 December 2020
Revised 6 April 2021
Accepted 11 April 2021

►► http://​​dx.​​doi.​​org/​​10.​​1136/​
jnnp-​2021-​326848

© Author(s) (or their 
employer(s)) 2021. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Objective  To compare the disease course in patients 
with mild Guillain-Barré syndrome (GBS) who were 
treated with intravenous immunoglobulin (IVIg) or 
supportive care only.
Methods  We selected patients from the prospective 
observational International GBS Outcome Study (IGOS) 
who were able to walk independently at study entry 
(mild GBS), treated with one IVIg course or supportive 
care. The primary endpoint was the GBS disability score 
four weeks after study entry, assessed by multivariable 
ordinal regression analysis.
Results  Of 188 eligible patients, 148 (79%) were 
treated with IVIg and 40 (21%) with supportive care. The 
IVIg group was more disabled at baseline. IVIg treatment 
was not associated with lower GBS disability scores at 
4 weeks (adjusted OR (aOR) 1.62, 95% CI 0.63 to 4.13). 
Nearly all secondary endpoints showed no benefit from 
IVIg, although the time to regain full muscle strength 
was shorter (28 vs 56 days, p=0.03) and reported pain at 
26 weeks was lower (n=26/121, 22% vs n=12/30, 40%, 
p=0.04) in the IVIg treated patients. In the subanalysis 
with persistent mild GBS in the first 2 weeks, the aOR 
for a lower GBS disability score at 4 weeks was 2.32 
(95% CI 0.76 to 7.13). At 1 year, 40% of all patients had 
residual symptoms.
Conclusion  In patients with mild GBS, one course 
of IVIg did not improve the overall disease course. The 
certainty of this conclusion is limited by confounding 
factors, selection bias and wide confidence limits. 
Residual symptoms were often present after one year, 
indicating the need for better treatments in mild GBS.

INTRODUCTION
Approximately 20%–40% of patients with 
Guillain-Barré syndrome (GBS) do not lose 
the ability to walk unaided during their disease 
course, which has been called ‘mild GBS’.1–3 
In contrast to what its name suggests, mild 
GBS may have an unfavourable clinical course 
and poor outcome after supportive care alone. 
Patients who initially have mild GBS can dete-
riorate later on during the progressive phase of 
the disease. Dilemmas about whether and when 

to start treatment arise during the first weeks 
after onset of GBS because currently it is not 
possible to predict at presentation who is at 
risk of further deterioration, while postponing 
treatment until after further deterioration might 
result in more severe and possibly irreversible 
nerve damage.4 5 In addition, the differentiation 
between mild and severe GBS is based on the 
GBS disability scale, which is mainly driven by 
motor function of the legs and ignores involve-
ment of the arms as well as cranial, sensory and 
autonomic nerves or non-motor function; up to 
38% of mildly affected patients report residual 
fatigue, pain or persistent neurological deficits 
after 6 months.6

Both plasma exchange (PE) and intravenous 
immunoglobulin (IVIg) are equally effective 
in GBS patients who are unable to walk inde-
pendently (severe GBS).7–10 One trial showed 
that the time to onset of motor recovery in 
patients still able to walk was shortened after two 
sessions of PE,1 but no randomised controlled 
trials have been performed to evaluate the effi-
cacy of IVIg in mild GBS.7 11 Reasons not to treat 
mild GBS patients may include spontaneous 
recovery in a large proportion of patients due to 
the self-limiting nature of the disease, side effects 
including allergic reactions or thromboembolic 
events, and the fact that IVIg is expensive.12

A previous study of patients recruited in 
the International GBS Outcome Study (IGOS) 
showed that 75% of those with mild GBS at 
entry were treated with IVIg.13 We have taken 
advantage of this variation in current treatment 
practice to compare the clinical course and 
outcome in patients with mild GBS treated with 
either supportive care or supportive care and 
IVIg.

METHODS
International GBS Outcome Study
IGOS is an international, observational, 
prospective cohort study enrolling patients with 
GBS from participating centres within 2 weeks 
of disease onset.14 All patients gave written 
informed consent.
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Study population
From the first 1300 patients enrolled in IGOS (IGOS-1300 
cohort), we selected all patients with a GBS disability score 
of 2 or lower (able to walk independently) at study entry who 
had been included up until January 2017, with the following 
exceptions. We excluded patients from low-income coun-
tries (ie, Bangladesh) because the current treatment practice 
differs substantially from other IGOS-participating coun-
tries.2 We also excluded patients who had Miller Fisher 
syndrome and other GBS variants without limb weakness 
because these variant forms may not affect the GBS disability 
score or the Medical Research Council (MRC) sum score. 
We also excluded those who were treated with PE only.

We selected patients with mild GBS at presentation 
because in clinical practice, the dilemma of whether and 
when to start treatment is most pressing at the time of initial 
diagnosis.

Patient groups
We divided patients into those receiving supportive care alone 
and those receiving supportive care and one standard course of 
IVIg (2 g/kg in 2–5 days) within the first 4 weeks after study entry. 
Patients who received additional IVIg courses or PE sessions 
were not excluded.

We first analysed patients with mild GBS at entry. However, 
this analysis might have included patients who presented early, 
but were destined to progress to severe GBS. Therefore, to assess 

the effect of IVIg in patients with truly persistent mild GBS, we 
conducted a second analysis in the subgroup of patients whose 
GBS disability score remained 2 or less during the first 2 weeks 
after study entry.

Assessments
We prospectively collected data regarding age, gender, reported 
antecedent events and the following clinical features: cranial 
nerve involvement, sensory deficits, MRC sum score, ataxia, 
GBS disability score, GBS clinical variant, and autonomic 
dysfunction at entry and after 1, 2, 4, 8, 13, 26 and 52 weeks. 
The GBS disability score measures disability, and ranges from 0 
(healthy) to 6 (dead).15 The MRC sum score measures strength 
in six bilateral muscle pairs and ranges from 60 (full muscle 
strength) to 0 (complete paralysis).16 The presence of autonomic 
dysfunction was determined by the treating physician, and was 
defined as cardiac, blood pressure, gastroenterological, bladder, 
pupil or other autonomic dysfunction. We classified the first 
Nerve Conduction Study (NCS) according to Hadden’s criteria 
into the categories demyelinating, axonal, inexcitable, equivocal 
or normal nerve conduction.17 Treatment information included 
treatment type (IVIg, PE, other), treatment regimen, dates of 
start and end of treatment and adverse events.

Study endpoints
The primary endpoint was functional outcome, defined as a 
lower GBS disability score after 4 weeks in patients treated with 
one IVIg course compared with patients not treated with IVIg. 
This endpoint has often been used in previous trials and enables 
comparisons between studies.7 11 18 19 Secondary endpoints were: 
GBS disability score at 26 weeks, MRC sum score, Rasch-Built 
Overall Built Disability Score (R-ODS), fatigue severity scale and 
the EuroQol Visual Analogue Scale at 4 and 26 weeks, time to 
regain full muscle strength (MRC sum score of 60), time to reach 
full disability recovery (GBS disability score of 0),20 21 and the 
frequency of hospital admission, progression to GBS disability 
score 3 or higher, progression to mechanical ventilation, and the 
presence of pain and cranial nerve deficits at 4 and 26 weeks.22 
The R-ODS raw score was transformed into the R-ODS centile 
metric score to calculate the median R-ODS centile metric.20 A 
mild course during the 4 weeks of follow-up was defined as a 
GBS disability score of 2 or lower at study entry and after 1, 
2 and 4 weeks. The time needed to regain full muscle strength 
(MRC sum score of 60 points) and full recovery on the GBS 
disability scale (a score of 0 points) were derived from the study 
assessment dates. Residual symptoms were defined as the pres-
ence of pain (muscle, joint, radicular, neuropathic pain, painful 
paresthesias), cranial nerve involvement, sensory deficits, ataxia 
or an MRC sum score <60 after 1-year follow-up. Complica-
tions (not further specified), number of treatment related fluctu-
ations (TRFs) and mortality were also recorded.

Statistical analysis
For statistical analyses we used SPSS software (V.21.0 and 
V.24.0). Data were expressed as medians with IQR or as propor-
tions. We used Mann-Whitney U test to compare continuous 
variables across two groups, and χ2 or Fisher’s exact tests to 
compare proportions. A two-sided p<0.05 was considered 
statistically significant. We assessed the effect of IVIg on the 
GBS disability scale at 4 and 26 weeks by a multivariable ordinal 
regression model, where we corrected for known prognostic and 
imbalanced factors (age, ataxia, autonomic dysfunction, GBS 
disability score and MRC sum score at entry, preceding diarrhoea, 

Figure 1  Flow chart study population. *Variant forms without limb 
weakness (n=115): pure MFS: n=66; sensory ataxic GBS: n=24; other 
variant forms without limb weakness: n=25. GBS, Guillain-Barré syndrome; 
IGOS, International GBS Outcome Study; IVIg, intravenous immunoglobulin; 
MFS, Miller Fisher syndrome; PE, plasma exchange
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electrophysiological subtype and geographical region). We addi-
tionally corrected for the presence of early improvement, which 
for the supportive care group was defined as improving at least 
two points on the MRC sum score from entry to the first visit 
after 1 week, and for the IVIg group as improving at least two 
points on the MRC sum score during the visits prior to and after 

start of IVIg. The reported ORs expressed the odds of having a 
lower GBS disability score (hence a better outcome). A Kaplan-
Meier curve was calculated for patients reaching full muscle 
strength recovery, defined as an MRC sum score of 60 points.

RESULTS
By January 2017, 1300 patients were enrolled in IGOS with 
a follow-up period of at least 12 months. We excluded 391 
patients (30%): 71 (5%) with an alternative diagnosis, 6 
(0.4%) with a protocol violation, 10 (1%) with incomplete 
data, 189 (15%) from Bangladesh and 115 (9%) who had a 
variant form of GBS without limb weakness (figure 1). Of 
the remaining 909 patients, 11 (1%) had a GBS disability 
score higher than 2 before study entry, and 705 (78%) 
had a score greater than 2 at study entry, and they were 
also excluded. The remaining group of 193 patients who 
presented with a mild form of GBS were treated as follows: 
40 (22%) with supportive care alone, 148 (77%) with IVIg 
and 5 (3%) with PE. Patients who underwent PE only were 
excluded from this study. Thus 188 patients altogether were 
included (figure 1). The 148 IVIg treated patients received 
their IVIg course of 2 g/kg in 2–5 days before or at entry of 
the study (n=112, 76%) or in the first week after study entry 
(n=36, 24%).

Patient characteristics
There were no differences between the groups in age, gender, 
reported antecedent events, GBS disability score, MRC sum 
score, GBS variants, cranial nerve involvement or pain at 
entry (table 1).

Compared with the untreated patients, the IVIg group 
more often had ataxia (50/139, 36% vs 7/39, 18%, p=0.03) 
and autonomic dysfunction (25/142, 17% vs 1/39, 3%, 
p=0.02). The MRC sum score after 1 week of follow-up did 
not differ between the groups (IVIg group 56, IQR 50–59 
vs the supportive care group 56, IQR 54–58, p=0.51). 
However, few patients in the IVIg group improved two 
points on the MRC sum score prior to and after the start of 
their IVIg (23/132, 17%), whereas improvement from study 
entry to 1 week often occurred in the supportive care group 
(14/31, 45%, p=0.001). The GBS disability scores deteri-
orated slightly after 1 week in the intravenous Ig group in 
which 41/135 (30%) of the patients had deteriorated at least 
one point compared with only 5/34 (15%) of the supportive 
care alone patients (p=0.07, figure 2).

Primary endpoint
Treatment with one IVIg course made no difference to the 
GBS disability score 4 weeks after study entry (figure 2). After 
correction for prognostic confounders and unbalanced patient 
characteristics, the adjusted ORs (aOR) for a better outcome 
at 4 weeks in the IVIg group was 1.62 (95% CI 0.63 to 4.13, 
p=0.32) (table 2).

Secondary endpoints
There was no effect on the GBS disability scale at 26 weeks after 
IVIg. The aOR for a lower GBS disability score at 26 weeks was 
0.65 (95% CI 0.24 to 1.78, p=0.41) (table 2). There was also 
no favourable effect on any of the other secondary endpoints, 
although fewer IVIg treated patients reported pain after 26 
weeks (26/121, 22%) compared with supportive care patients 
(12/30, 40%), p=0.04, table 3).

Table 1  Baseline and clinical patient characteristics

Supportive 
care group 
n=40

IVIg group 
n=148 P value

Male, n (%) 23 (58) 100 (68) 0.24

Age, y, median (IQR) 49 (32–58) 46 (34–59) 0.79

Duration from onset to study entry 
(days), median (IQR)

6 (4–10) 6 (3–9) 0.26

Duration from onset to start 
treatment (days), median (IQR)

na 5 (3–9) na

Duration from start treatment to 
study entry (days), median (IQR)

na 0 (0–0) na

Region, n (%) na

 � Europe 29 (73) 101 (68)

Americas 5 (13) 32 (22)

Asia 3 (8) 13 (9)

Africa 3 (8) 0 (0)

Australia 0 (0) 2 (1)

Antecedent event, n (%)

URTI 20/39 (51) 57 (39) 0.15

Diarrhoea 7/39 (18) 43 (29) 0.16

Other 4/39 (10) 19 (13) 0.66

None 8/39 (21) 29 (20) 0.90

Characteristics at entry

Cranial nerve involvement, n (%) 12 (30) 52 (35) 0.54

Oculomotor 2 (5) 8 (5) 1.00

Facial 10 (25) 39 (26) 0.86

Bulbar 2 (5) 17 (12) 0.23

MRC sum score, median (IQR) 54 (52–57) 54 (50–57) 0.41

GBS disability score, n (%) 0.19

1: Minor symptoms and capable of 
running

6 (15) 12 (8)

2: Able to walk 10 m or more without 
assistance but unable to run

34 (85) 136 (92)

GBS clinical variant, n (%)

Sensorimotor 26 (65) 111 (75) 0.21

Pure motor 12 (30) 25 (17) 0.06

MFS-GBS-overlap 1 (3) 9 (6) 0.69

Pharyngeal-cervical-brachial 1 (3) 3 (2) 1.00

Sensory deficits, n (%) 21 (53) 85 (57) 0.58

Ataxia, n (%) 7/39 (18) 50/139 (36) 0.03

Autonomic dysfunction, n (%) 1/39 (3) 25 (17) 0.02

Pain, n (%) 22/39 (56) 78 (53) 0.68

Additional investigation

Electrophysiological classification 
(n, %)

Demyelinating 13/32 (41) 63/121 (52) 0.25

Axonal 1/32 (3) 3/121 (3) 1.00

Inexcitable 0/32 (0) 0/121 (0) na

Equivocal 16/32 (50) 45/121 (37) 0.19

Normal 2/32 (6) 10/121 (8) 1.00

GBS, Guillain-Barré syndrome; IVIg, intravenous immunoglobulin; MFS, Miller 
Fisher syndrome; MRC, Medical Research Council; na, not applicable; URTI, upper 
respiratory tract infection.
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The median R-ODS centile metric score did not differ between 
the two groups at 4 weeks (table  3). The time to complete 
muscle strength recovery was shorter in theIVIg group (28 
days, IQR 14–56) than in the supportive care group (56 days, 
IQR 14–182, p=0.03). However, the Kaplan-Meier analysis at 
1-year follow-up did not differ significantly (p log rank=0.26, 
figure 3A).

Few side effects of IVIg were reported; these included head-
ache (n=8), nausea/vomiting (n=4), venous puncture hazards 
(n=1), eczema (n=1), blood pressure fluctuations (n=1) and 
thromboembolism (n=1). Ten patients (7%) experienced a TRF 
of whom six were treated with either a second IVIg course or 
PE. Five other patients (3%) received a second IVIg course or 
additional PE, probably because of ongoing disease progression 

Figure 2  GBS disability score at various time points. GBS, Guillain-Barré syndrome; IVIg, intravenous immunoglobulin.

Table 2  Unadjusted and adjusted OR for an improved GBS disability score at 4 and 26 weeks

N
Unadjusted OR
(95% CI) P value N

Adjusted OR*
(95% CI) P value

Week 4

Treatment

Supportive care 34 1.0 (ref.) 27 1.0 (ref.)

IVIg 129 0.69 (0.33 to 1.43) 0.32 98 1.62 (0.63 to 4.13) 0.32

Week 26

Treatment

Supportive care 30 1.0 (ref.) 25 1.0 (ref.)

IVIg 121 0.75 (0.35 to 1.62) 0.47 97 0.65 (0.24 to 1.78) 0.41

*Adjusted for: age, ataxia at entry, autonomic dysfunction at entry, diarrhoea, region, GBS disability score at entry, MRC sum score at entry, axonal subtype, improvement on the 
MRC sum score.
GBS, Guillain-Barré syndrome; IVIg, intravenous immunoglobulin; MRC, Medical Research Council.

copyright.
 on July 6, 2021 at U

C
L Library S

ervices. P
rotected by

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp-2020-325815 on 8 June 2021. D
ow

nloaded from
 

http://jnnp.bmj.com/


5Verboon C, et al. J Neurol Neurosurg Psychiatry 2021;0:1–9. doi:10.1136/jnnp-2020-325815

Neuromuscular

despite IVIg. One patient in the IVIg group died 4 weeks from 
presentation. He was 64 years old, had no medical history, 
presented with a mild sensorimotor GBS but continued to dete-
riorate to severe GBS in the first weeks. He received 2 g/kg IVIg 
in 5 days after admission and was retreated with IVIg 0.8 g/kg in 
2 days after 2 weeks, and died 2 weeks later from bilateral pulmo-
nary thromboembolism and a recent left ventricular myocardial 
infarction.

After 1-year follow-up, the frequency of residual symptoms 
was similar in both groups, occurring in 44/107 (41%) of the 
IVIg treated patients and in 11/29 (38%) of the untreated 
patients (p=0.76). In the total group, residual symptoms most 
frequently consisted of pain (32/137, 23%), sensory deficits 
(31/135, 23%), cranial nerve involvement (11/136, 8%) and 
limb weakness (11/136, 8%).

Subgroup analysis of patients with persistent mild GBS
A further analysis was conducted in those patients with persistent 
mild GBS for the first 2 weeks (GBS disability score 2 or lower), 
including 29 patients in the supportive care group and 82 patients 
in the IVIg group. The baseline characteristics were comparable 
between the two groups and did not differ from the character-
istics of the whole group of patients with mild GBS at study 
entry (online supplemental appendix table 1). With a multivari-
able ordinal regression model, the aOR for an improved GBS 
disability score at 4 weeks was 2.32 in favour of IVIg, but this 
was not significant (95% CI 0.76 to 7.13, p=0.14). Most of the 

Table 3  Clinical outcome at 4 weeks and 26 weeks in patients 
with an initial mild form of GBS treated with supportive care alone or 
additional IVIg

Supportive 
care group IVIg group P value

Week 4 n=34 n=129  �

GBS disability score, n (%)  �  0.66*

 � Healthy (0) 2 (6) 12 (9)  �

 � Minor symptoms (1) 16 (47) 54 (42)  �

 � Able to walk independently (2) 13 (38) 48 (37)  �

 � Able to walk with help (3) 3 (9) 7 (5)  �

 � Bedridden or chairbound (4) 0 (0) 3 (2)  �

 � Ventilated (5) 0 (0) 4 (3)  �

 � Dead (6) 0 (0) 1 (1)  �

Improving to GBS disability score=0, n (%) 2 (6) 12 (9) 0.74

Time needed to reach GBS disability 
score=0 (days), median (IQR)

91 (91–274) 91 (56–365) 0.64

Deteriorating to GBS disability score ≥3 
during first 4 weeks, n (%)

3/30 (10) 42/118 (36) 0.01

MRC sum score, median (IQR) 59 (58–60) 60 (56–60) 0.74

Recovered muscle strength, n (%) 13/31 (42) 75/128 (59) 0.09

Time needed to reach full muscle strength 
(days), median (IQR)

56 (14–182) 28 (14–56) 0.03

Admitted to hospital or rehabilitation 
centre, n (%)

1 (3) 31/128 (24) 0.01

Cranial nerve deficits, n (%) 8/32 (25) 33/127 (26) 0.91

Sensory deficits, n (%) 13/31 (42) 54/127 (43) 0.95

R-ODS centile metric, median (IQR)† 71 (55–93) 69 (52–83) 0.59

Pain, n (%) 14/33 (42) 36/128 (28) 0.11

FSS, median (IQR) 44 (18–57) 41 (27–54) 0.96

EuroQol VAS, median (IQR) 80 (60–90) 70 (51–83) 0.38

Week 26 n=30 n=121  �

GBS disability score, n (%)  �  0.47*

 � Healthy (0) 13 (43) 46 (38)  �

 � Minor symptoms (1) 13 (43) 55 (46)  �

 � Able to walk independently (2) 4 (13) 16 (13)  �

 � Able to walk with help (3) 0 (0) 1 (1)  �

 � Bedridden or chairbound (4) 0 (0) 1 (1)  �

 � Ventilated (5) 0 (0) 1 (1)  �

 � Dead (6) 0 (0) 1 (1)  �

Improving to GBS disability score=0, n (%) 13 (43) 46 (38) 0.59

MRC sum score, median IQR 60 (60–60) 60 (60–60) 0.29

Recovered muscle strength, n (%) 24/28 (86) 92/117 (79) 0.60

Admitted to the hospital/rehab, n (%) 0 (0) 3/121 (3) 1.00

Cranial nerve deficits, n (%) 2/28 (7) 11/118 (9) 1.00

Sensory deficits, n (%) 8/28 (29) 30/118 (25) 0.73

R-ODS centile metric, median (IQR)‡ 93 (75–100) 93 (74–100) 0.96

Pain, n (%) 12 (40) 26/121 (22) 0.04

FSS, median (IQR) 22 (9–52) 22 (10–42) 0.76

EuroQol VAS, median (IQR) 90 (83–99) 90 (75–98) 0.28

Requiring ventilation, n (%) 0 (0) 6 (4) 0.35

Mortality, n (%) 0 (0) 1 (1) 1.00

Other endpoints n=40 n=148  �

Residual symptoms after 1 year, n (%) 11/29 (38) 44/107 (41) 0.76

*P value retrieved from unadjusted ordinal regression analysis.
†Patients having at least one answer ‘not applicable’ on R-ODS at 4 weeks: 
n=57/140 (29%).
‡Patients having at least one answer ‘not applicable’ on R-ODS at 26 weeks: 
n=34/139 (25%).
FSS, Fatigue Severity Scale; GBS, Guillain-Barré syndrome; IVIg, intravenous 
immunoglobulin; MRC, Medical Research Council; rehab, rehabilitation centre; R-
ODS, Rasch-built Overall Disability Scale; VAS, Visual Analogue Scale.

Figure 3  Time to regain full muscle strength in mild GBS patients 
treated with supportive care versus IVIg in the complete cohort (A) and in 
the subgroup with persistently mild GBS patients (B). GBS, Guillain-Barré 
syndrome; IVIg, intravenous immunoglobulin.
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secondary endpoints did not improve after IVIg. However, more 
IVIg treated patients regained full muscle strength after 4 weeks 
(54/77, 70% vs 12/25, 48%, p=0.04) and the time to regain 
full muscle strength was shorter in the IVIg treated patients (14 
days, IQR 7–28) than in the untreated patients (56 days, IQR 
14–182, p=0.01). However, the Kaplan-Meier curves of the two 
groups displaying the time to regain full muscle strength after 
4 weeks were not different (figure 3B). Residual symptoms were 
frequently and equally present in both groups (supportive care 
group 9/26 (35%) and IVIg group 20/64 (31%), p=0.76).

DISCUSSION
This observational study showed no benefit from IVIg on func-
tional outcome in GBS patients who were able to walk inde-
pendently at presentation or during the first 2 weeks after study 
entry. Up to 41% of IVIg treated and untreated patients showed 
residual symptoms at 1 year.

We have conducted the first comparative study to estimate 
the efficacy of IVIg in mild GBS. Because of the observational 
nature of the study, treatment was offered at the discretion of 
the study investigator. Approximately three-quarters of patients 
with persistent mild GBS were treated with IVIg, despite the 
lack of any controlled trial data providing evidence for efficacy 
of IVIg in mild GBS. Arguments to treat this group in an early 
phase are that it is currently not possible to predict who is at risk 
for further deterioration, early treatment may prevent further 
nerve damage, and the fact that side effects of a standard IVIg 
course (2 g/kg in 5 days) are infrequent and generally mild. In 
the subanalysis of persistent mild GBS, the baseline charac-
teristics were comparable, and so the question arises whether 
clinicians were inclined to treat mild GBS whatever the circum-
stances or if there were other unobserved factors that resulted 
in confounding by indication. This phenomenon occurs when a 
worse disease course is both an indication to start treatment and 
also a predictor for poor outcome. Another likely confounder 
is disease progression, which would have been more likely to 
lead to IVIg treatment compared with those with a stable course 
or improvement. Of the untreated patients, 14/31 (45%) were 
already improving in the first week after study entry, whereas 
only 23/132 (17%) of the IVIg treated patients were improving at 
the time of starting the intravenous Ig course (p=0.001). Finally, 
various electrophysiological parameters including compound 
muscle action potential amplitude have been identified as prog-
nostic factor.23 24 Although we have corrected for electrophysio-
logical subtypes in the multivariable regression analysis, we have 
not assessed individual NCS parameters because there was no 
standardised NCS protocol in IGOS.

We observed that IVIg appears to hasten full muscle strength 
recovery. This result should be interpreted with care, since this 
was one positive finding among many secondary endpoints 
examined. However, it might be argued that the time needed 
to recover strength is a more responsive endpoint in patients 
with mild GBS. Previously, a randomised controlled trial showed 
that two sessions of PE hastened the onset of motor recovery 
in patients with mild GBS compared with untreated patients.1 
Clinical deterioration was less frequent in the PE group (4% vs 
39%, p=0.0001) in that study, but this was also influenced by 
the fact that patients who deteriorated were regrouped into a 
moderate GBS group, receiving two or four PE sessions. The 
design of that PE trial was suitable for patients with mild GBS, 
as deterioration would regroup them into a PE group with more 
PE sessions. For IVIg, this is problematic, because IVIg is given 
in one standard course over 2–5 days. Unfortunately, we are not 

able to predict which patients with mild GBS at presentation will 
deteriorate. Until prognostic markers are identified that predict 
deterioration in mild GBS patients, a well-designed prospective 
trial evaluating the efficacy of IVIg in mild GBS remains prob-
lematic, primarily because of ethical constraints.

This is the first study evaluating the 1-year outcome in mildly 
affected GBS patients. Previously, problems with hand and 
arm function and mobility have been reported in up to 38% of 
mild GBS patients at 6 months, irrespective of treatment.6 We 
also found that despite the presumed benign course and good 
outcome, approximately 40% of patients with mild GBS, regard-
less of IVIg treatment, had residual symptoms at a year. In the 
subset of those with persistent mild GBS, residual symptoms 
were present in 35% of patients. This demonstrates the unmet 
need for more effective treatment even for those considered 
mildly affected.

The most important limitation of our study is its observational 
nature resulting in selection bias and confounding by indication. 
In addition, the most responsive primary endpoint for patients 
with mild GBS is unknown. As discussed above, onset of motor 
recovery might be a responsive endpoint, but the IGOS data-
base did not document the date of onset of motor recovery so 
we could only estimate the time of onset of motor recovery by 
using the study visit dates. Another possible endpoint might be 
time to hospital discharge, especially in studies including cost-
effectiveness analysis. However, discharge policies differ widely 
between hospitals and the date of hospital discharge was not 
recorded in IGOS. For this study, we used the GBS disability scale 
because it is widely known and most often used in therapeutic 
trials for GBS. However, the scale may not be sensitive enough 
for patients with mild GBS. In 2013, a group of inflammatory 
neuropathy experts reached agreement and recommended using 
the activity and participation level measured by the 24-item 
R-ODS for all future therapeutic GBS studies.20 25 However, the 
R-ODS scale contains items which are not always applicable, 
especially in different regions of the world, diminishing its reli-
ability and applicability.26 Lastly, although IGOS has collected a 
very large cohort of GBS patients, the patient numbers in this 
study, and especially in the substudy of patients with persistent 
mild GBS, were small, and the study could be underpowered.

Although this observational study did not identify signifi-
cant benefit from adding IVIg to supportive care in initially 
mild GBS, confounding factors may have masked the possible 
positive effect of such treatment. IVIg may shorten time to full 
recovery of muscle strength and PE has previously been proven 
to hasten recovery in mild GBS.1Since other trials in severe GBS 
have shown that IVIg and PE have similar efficacy,7 it would be 
premature to conclude that PE is more efficacious than IVIg in 
mild GBS. Because this study has shown that 40% of patients 
with mild GBS have persistent symptoms at 1 year regardless of 
treatment status, other more effective treatments are needed. 
Ideally, future studies would use more responsive clinical 
outcome measures appropriate for mild GBS, measure prog-
nostic biomarkers of ongoing inflammation and nerve damaging 
which predict disease progression, and include more participants 
in a randomised controlled design.
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SUPPLEMENTARY MATERIAL 

Table 1. Baseline and clinical patient characteristics in patients with persistent mild GBS. 

  
Supportive care 

group  

n=29 

IVIg group  

 

n=82 

p-value 

Male, n (%) 17 (59) 57 (70) 0.29 

Age, y, median (IQR) 54 (33-59) 43 (34-58) 0.32 

Region, n (%)                         0.03 

                      Europe 24 (83) 58 (71)  

Americas 2 (7) 15 (18)  

Asia 1 (3) 9 (11)  

Africa 2 (7) 0 (0)  

Australia 0 (0) 0 (0)  

Antecedent event, n (%)                    

URTI 13/28 (54) 34 (42) 0.27 

Diarrhoea 5/28 (18) 28 (34) 0.10 

Other 3/28 (11) 9 (11) 1.00 

None 5/28 (18) 11 (13) 0.57 

CHARACTERISTICS AT ENTRY    

Pain, n (%) 15/28 (54) 40 (49) 0.66 

Cranial nerve involvement, n (%) 8 (28) 27 (33) 0.60 

Oculomotor 1 (3) 4 (5) 1.00 

Facial 6 (21) 21 (26) 0.60 

Bulbar 1 (3) 8 (10) 0.44 

MRC sum score, median (IQR) 54 (52-58) 55 (51-58) 0.99 

Sensory deficits, n (%) 14 (48) 48 (59) 0.34 

Ataxia, n (%) 6/28 (21) 24/78 (31) 0.35 

GBS disability score, n (%)    0.32 

Minor symptoms (1) 5 (17) 8 (10)  

Able to walk independently (2) 24 (83) 74 (90) 
 

Autonomic dysfunction, n (%) 0/28 (0) 14 (17) 0.02 

GBS clinical variant1, n (%)                  

Sensorimotor 18 (62) 63 (77) 0.12 

Pure motor  9 (30) 13 (16) 0.08 

MFS-GBS-overlap  1 (3) 4 (5) 1.00 

Pharyngeal-cervical-brachial  1 (3) 2 (2) 1.00 

ADDITIONAL INVESTIGATION    

Electrophysiological classification (n, %)             

Demyelinating  10/25 (40) 40/70 (57) 0.14 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Neurol Neurosurg Psychiatry

 doi: 10.1136/jnnp-2020-325815–9.:10 2021;J Neurol Neurosurg Psychiatry, et al. Verboon C



2 

 

Axonal 1/25 (4) 2/70 (3) 1.00 

Inexcitable  0/25 (0) 0/70 (0) na 

Equivocal  13/25 (52) 24/70 (34) 0.12 

Normal 1/25 (4) 4/70 (6) 1.00 

1 Determined at week 2 

Abbreviations: GBS = Guillain-Barré syndrome, IQR = interquartile range, IVIg = intravenous immunoglobulin, MFS = Miller 

Fisher syndrome, MRC = Medical Research Council, na = not applicable, URTI = upper respiratory tract infection 
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