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Abstract: Intravenous immunoglobulin (IVIg) has been proven most

effective in treating Guillain–Barré syndrome (GBS). Corticosteroids

as an add-on therapy have been prescribed in severe GBS cases.

However, the efficacy of intravenous corticosteroids combined with

IVIg in dealing with severe GBS remains unclear. We explored the

therapeutic effects of different therapeutic regimens on the short-term

prognosis of GBS patients, especially the severe cases.

We retrospectively analyzed the clinical data of 527 adult patients

with GBS who were prescribed to different treatments from 2003 to

2014. The therapeutic effect of a treatment was evaluated by the

improvement of Hughes Functional Grading Scale (HFGS) and Medical

Research Council (MRC) sum score.

With comparable incidence of infectious complications (P> 0.05),

more mechanically ventilated patients were found improvement after

IVIg treatment than combination IVIg with intravenous corticosteroids

(MRC: 97% vs. 72.4%, P< 0.05; HFGS: 97% vs. 72.4%, P< 0.05). As

to bedridden patients without mechanical ventilation, incidence of

infectious complications (P> 0.05) and ratio of patients who were

improved after IVIg were insignificantly different from the combination

therapy (MRC: 89.6% vs. 86.5%; HFGS: 69.6% vs. 61.5%; both

P> 0.05), even if the intravenous corticosteroids were initiated within

7 days after onset (P> 0.05). In addition, supportive treatment was

sufficient for patients who were able to walk with help (HFGS¼ 3) and

mildly affected (HFGS< 3) when compared with IVIg and intravenous

corticosteroids.

IVIg is sufficient to GBS patients who are unable to walk (HFGS> 3),
D, Donghui Shen, Liu, MD, PhD,
g-Liang Zhang, MD, PhD

(Medicine 94(43):e1898)

Abbreviations: GBS = Guillain–Barré syndrome, HFGS = Hughes

Functional Grading Scale, IVIg = intravenous immunoglobulin,

MRC = Medical Research Council, PE = plasma exchange.

INTRODUCTION

G uillain–Barré syndrome (GBS) is an acute inflammatory
disorder of the peripheral nervous system, and it is an

important cause of acute neuromuscular paralysis.1,2 Patients
with GBS usually presented as rapidly progressive, symmetric
flaccid weakness of the extremities accompanied with sensory
disturbance.1 Although the clinical course, severity, and prog-
nosis of different subtypes of GBS are variable, intravenous
immunoglobulin (IVIg) and plasma exchange (PE) are proven
effective treatments.1,3 Despite various treatment options, GBS
patients could have severe clinical signs or residual functional
deficits, especially the severe cases. Corticosteroids as an
immunosuppressant and anti-inflammatory agent were postu-
lated to be effective in treating GBS, as were in the animal
model of GBS.4 However, studies have shown that corticoster-
oids were overall ineffective in GBS when administered
alone.5–7 Nevertheless, it remains unclear whether add-on
use of corticosteroid may exert a possible surplus effect to
the already proven beneficial effect of IVIg in GBS. In 1994, a
study by Dutch GBS group assessed the possible synergistic
effect of the combination IVIg with methylprednisolone and
found that 76% patients in the combination therapy group
improved at least 1 grade of GBS disability scale compared
with 53% patients in the IVIg-treated group.8 Moreover, the
median time to regain unaided walking was also shorter when
methylprednisolone was used in combination with IVIg,8 indi-
cating that corticosteroid add-on therapy was superior to IVIg
alone. Similar results were found when adjustments were made
in a randomized double-blind, placebo-controlled, and multi-
centre study by van Koningsveld et al9, which compared the
therapeutic effect between IVIg alone and combination methyl-
prednisolone with IVIg. They found that 68% patients in the
IVIg combined with methylprednisolone treated group had
improved by at least 1 disability grade scales by 4 weeks
compared with 56% of the IVIg plus placebo treated group,
which barely reached statistical significance after adjustments
for age and disease severity. Based on these data, intravenous
corticosteroids as an add-on therapy have been recommended in
treatment of severe or protracted GBS cases.9,10 Empirically,
however, add-on use of steroids on the basis of IVIg appears
r for the severe GBS patients. Hence we
red the therapeutic effect of different

as to investigate whether a synergic
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benefit still exists when corticosteroids are used in combination
with IVIg in severe GBS patients.

SUBJECTS AND METHODS

Subjects
This retrospective study was approved by the ethics com-

mittee of the First Hospital of Jilin University, Changchun,
China. The records of the patients were anonymized and
deidentified before analysis. From 2003 to 2014, adult patients
who were admitted to Department of Neurology of the First
Hospital of Jilin University and fulfilled the diagnostic criteria
of GBS were enrolled.11 Patients were excluded if they were
younger than 16 years old, or diagnosed as Miller Fisher
syndrome, chronic inflammatory demyelinating polyneuropa-
thy, Bickerstaff encephalitis, or acute transverse myelitis.
Critical illness polyneuropathy as the most common cause of
acute flaccid paralysis in hospital was also excluded.12 As we
aimed to compare the effects of different therapeutic regimens
to GBS, those who were died or discharged within 5 days after
admission or those without available evaluations of the clinical
severity and functional impairment at admission and at dis-
charge were ruled out from the study. For all the recruited
patients in the study, the data on age, sex, preceding infections,
severity and distribution of weakness, sensory disturbances and
reflexes in arms and legs, cranial nerve deficits, time from onset
to admission, time from onset to nadir and infectious compli-
cations (mainly pneumonia) which was diagnosed during hos-
pitalization were collected.

Evaluation of Clinical Severity and Functional
Impairment

The motor function deficits of enrolled patients were
assessed by the Hughes Functional Grading Scale (HFGS), a
widely accepted scale of disability for GBS patients. The HFGS
score was illustrated in Table 1.13 In addition, muscle weakness
was evaluated by Medical Research Council (MRC) sum score,

Wu et al
ranging from 0 (tetraparalytic) to 60 (normal strength).14 The
disease nadir was defined as the highest HFGS score or the
lowest MRC sum score.

TABLE 1. The Hughes Functional Grading Scale (HFGS)

Score Definition

0
Healthy

1
Minor symptoms and capable of running

2
Able to walk 5 m or more without assistance but
unable to run

3
Able to walk 5 m across an open space with help

4
Bedridden or chair-bound

5
Requiring assisted mechanical ventilation for at least
part of the day

6
Dead

2 | www.md-journal.com
Grouping and Therapeutic Effect Assessment
Treatment was immediately started when the clinical

diagnosis was established after admission, whereas before
the nadir of disease. IVIg is significantly more likely to be
completed with comparable efficiency to PE when started
within 2 weeks from onset; while IVIg after PE does not confer
significant extra benefit as well.15 Thus IVIg is the first-line
treatment option for GBS patients who were unable to walk
independently (HFGS� 3) in our department, while intrave-
nous corticosteroids as an add-on therapy were administrated to
those who deteriorated despite the use of IVIg. Of note is that if
patients refused IVIg or PE (unaffordable for most cases), they
received either intravenous corticosteroids or supportive treat-
ments. According to the therapeutic regimens, all the enrolled
patients fell into one of the following groups: Group 1: standard
intravenous immunoglobulin treatment (IVIg, 0.4 g/kg/day, for
5 consecutive days); Group 2: combination therapy: combined
standard IVIg treatment with intravenous corticosteroids;
Group 3: intravenous corticosteroids (methylprednisolone or
dexamethasone); Group 4: supportive treatment by using neu-
rotrophic drugs (eg, vitamin B1, B12, etc.) instead of IVIg or
intravenous corticosteroids. In Groups 2 and 3, the category and
dose of the intravenous corticosteroids were variable; for the
patients with mechanical ventilation, pulse methylprednisolone
(500 mg for 5 days) or dexamethasone (15 or 20 mg for 7 days)
were usually prescribed and gradually tapered; while for those
without mechanical ventilation, intravenous methylpredniso-
lone (500 or 250 or 80 mg for 5 days,) or dexamethasone (15 and
10 mg for 7 days) were administrated and gradually tapered. As
the hospital stay was variable, the therapeutic effect was
evaluated by the difference of HFGS and MRC sum score
between nadir and 4 weeks after different treatments for the
mechanically ventilated patients, while for those who did not
require mechanical ventilation, the therapeutic effect was eval-
uated by the difference of HFGS and MRC sum score between
nadir and 2 weeks after treatment. It is considered to be effective
if the HFGS score of a patient has decreased by at least 1 grade
or the MRC sum score has increased by 5 or more points after
different therapies.16

Statistical Analysis
Statistical analysis was performed with SPSS version 17.0

software (IBM, West Grove, PA). Categorical data were pre-
sented as proportions, while continuous data were presented as
means and standard deviations if normally distributed while as
medians and interquartile ranges if abnormally distributed.
Differences in proportions were tested by the Chi-square tests
and differences in continuous variables were tested by Student
t tests. For all statistical tests, P< 0.05 was considered significant.

RESULTS

Demographic Features of Enrolled Patients
With GBS

A total of 527 adult patients were enrolled in the retro-
spective study, and flow chart is demonstrated in Figure 1. The
baseline demographics of the recruited patients are shown in
Table 2. The mean age of the recruited patients was 41-year-old
with a male predilection (61.9%). Three hundred forty-three
(65.1%) patients had antecedent infections, who usually accom-
panied with hyporeflexia or areflexia and sensory disturbance.

Medicine � Volume 94, Number 43, October 2015
Cranial nerve involvement was found in 212 patients (40.2%),
among which the facial nerve palsy was the most common,
followed by glossopharyngeal and vagus nerve deficits.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



FIGURE 1. Flow chart of the study. From 2003 to 2014, a total of 614 patients who were admitted to the Department of Neurology of the
First Hospital of Jilin University were diagnosed as Guillain–Barré syndrome (GBS). Thirty-two patients with later-confirmed chronic
inflammatory demyelinating polyneuropathy (CIDP) and 11 patients with Miller Fisher syndrome (MFS) were excluded from the study. In
addition, 44 patients who were died or discharged within 5 days after admission and those without available evaluations of the clinical
severity and functional impairment during hospitalization were ruled out as well. Finally, 527 patients with GBS were enrolled and were
divided into 4 groups according to the treatment modality, that is, intravenous immunoglobulin (IVIg) treatment group (246 patients),

nts)
g to
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IVIg plus intravenous corticosteroids treatment group (101 patie
supportive treatment group (85 patients). In each group, accordin
were further divided into different subgroups.
Around 14.0% of patients required mechanical ventilation. A
treatment before the nadir of disease was immediately initiated
when the clinical diagnosis was confirmed after admission.

TABLE 2. Demographic Features of Patients With GBS

Variable Number (%)

Number 527
Male 326 (61.9%)
Antecedent infections 343 (65.1%)
Hyporeflexia or areflexia 483 (91.7%)
Sensory disturbance 258 (49.0%)
Cranial nerve involvement 212 (40.2%)

Facial nerve 152 (71.7%)
Glossopharyngeal and vagus nerves 76 (35.8%)
Abducent nerve 52 (24.5%)
Oculomotor nerve 36 (17.0%)
Trochlear nerve 3 (1.4%)
Trigeminal nerve 2 (0.9%)

Mechanical ventilation 74 (14.0%)
Nadir within 2 weeks 494 (93.7%)
IVIg treatment 246 (46.7%)
IVIgþ intravenous corticosteroids 101 (19.2%)
Intravenous corticosteroids 95 (18.0%)
Supportive treatment 85 (16.1%)

GBS¼Guillain–Barré syndrome, IVIg¼ intravenous immunoglobulin.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
Approximately 93.7% of patients received a treatment within 2
weeks after onset. According to the treatment modalities, the
enrolled patients could be divided into 4 groups, and the
comparisons of the demographic features of each group are
shown in Table 3. We found that 81.2% patients with an HFGS
more than 3, that is, the severe cases, either received IVIg or a
combined therapy (IVIg plus intravenous corticosteroids). In
addition, we found that the clinical severity was different among
groups. Thus we compared the therapeutic effect of different
treatments in patients with different nadir HFGS.

IVIg was More Effective in Treating Mechanically
Ventilated Patients

As addition of intravenous corticosteroids was recommended
in treating severe GBS, we further investigated whether there was a
synergistic effect of combination intravenous corticosteroids with
IVIg in treating severe GBS patients who required mechanical
ventilation. Not only the clinical signs in the IVIg group and in the
combination therapy group were comparable (P> 0.05), but the
incidence of the infectious complications in the 2 groups was not
significantly different (P> 0.05, Table 4). Except for the same
HFGS score, the clinical severity revealed by MRC at nadir
between the 2 groups was comparable (16.8 vs. 16.3, P> 0.05),
as shown in Figure 2A. More patients were found improvement
after IVIg treatment as assessed by the difference of MRC or HFGS
(MRC: 97% vs. 72.4%; HFGS: 97% vs. 72.4%; both P< 0.05), as

, intravenous corticosteroids treatment group (95 patients), and
the Hughes Functional Grading Scale (HFGS) score, the patients
shown in Figure 2B. We did not found a synergistic effect of
intravenous corticosteroid when used in combination with IVIg in
the patients requiring mechanical ventilation.
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TABLE 3. Comparisons of the Demographic Features of Patients With GBS in Different Groups

Variable Group 1 (n¼ 246) Group 2 (n¼ 101) Group 3 (n¼ 95) Group 4 (n¼ 85)

Mean age (year-old) 41.9� 16.0 40.8� 17.0 41.5� 14.5 41.2� 13.1
Male 145 (58.9%) 69 (68.3%) 54 (56.8%) 58 (68.2%)
Time from onset to admission 4.8� 3.0 d 4.3� 3.0 d 8.3� 6.0 d 7.8� 6.0 d
Time from onset to nadir 6.4� 4.0 d 7.0� 5.0 d 9.3� 8.0 d 8.6� 6.0 d
Antecedent infections 164 (66.7%) 65 (64.4%) 56 (59.0%) 58 (68.2%)
Sensory disturbance 114 (46.3%) 60 (59.4%) 47 (49.5%) 37 (43.5%)
Cranial nerve involvement 93 (37.8%) 56 (55.4%) 33 (34.7%) 30 (35.3%)
Hyporeflexia or areflexia 227 (92.3%) 95 (94.1%) 84 (88.4%) 77 (91.6%)
Mechanical ventilation 33 (13.4%) 29 (28.7%) 6 (6.3%) 6 (7.1%)
Patients with different HFGS

HFGS¼ 5 at nadir 33 (13.4%) 29 (28.7%) 6 (6.3%) 6 (7.1%)
HFGS¼ 4 at nadir 115 (46.7%) 52 (51.5%) 28 (29.5%) 13 (15.3%)
HFGS¼ 3 at nadir 64 (26.1%) 9 (8.9%) 27 (28.4%) 34 (40.0%)
HFGS¼ 1–2 at nadir 34 (13.8%) 11 (10.9%) 34 (35.8%) 32 (37.6%)

Proportion of severe GBS by MRC (�36 points) 125 (50.8%) 64 (63.4%) 22 (23.2%) 19 (22.4%)
Proportion of severe GBS by HFGS (>3 points) 148 (60.2%) 81 (80.2%) 33 (34.7%) 19 (22.4%)
MRC sum score at nadir 35.4� 20.0 28.8� 30.0 44.6� 14.0 45.8 � 13.0
HFGS at nadir 3.5� 1.0 3.9� 2.0 3.0� 2.0 2.7� 1.0
MRC sum score at discharge 48.4� 14.0 41.4� 28.0 51.1� 10.0 53.0� 12.0
HFGS score at discharge 2.4� 1.0 2.9� 2.0 2.3� 2.0 2.0� 2.0
Hospital stay 18.0� 9.0 26.7� 14.0 16.5� 9.0 14.3� 8.5
Effective rate of the therapy assessed by MRC 184 (74.8%) 74 (73.3%) 46 (48.4%) 39 (45.9%)
Effective rate of the therapy assessed by HFGS 162 (65.9%) 57 (56.4%) 44 (46.3%) 42 (49.4%)

GBS¼Guillain–Barré syndrome, Group 1¼ standard intravenous immunoglobulin (IVIg) therapy, Group 2¼ combination intravenous
ids
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Combined Use of Intravenous Corticosteroids
and IVIg Appeared Detrimental to Mechanically
Ventilated Patients

As above mentioned, the clinical severity and the inci-

corticosteroids with IVIg therapy, Group 3¼ intravenous corticostero
Grading Scale, MRC¼Medical Research Council.
dence of the infectious complications of the mechanically
ventilated GBS patients in the IVIg-treated group were com-
parable with the combination therapy group (P> 0.05). Of note

TABLE 4. Comparisons of Clinical Features of the Mechanically V

Variable Group 1 (n¼

Mean age (year-old) 41.9� 15.6
Ratio of patients> 50 years old 8 (24.2%)
Male to female ratio 22:11 (2:1)
Antecedent infections 24 (72.7%)
Cranial nerve involvement 23 (69.7%)
Time from onset to admission (days) 3.4� 2.0
Time from onset to nadir (days) 5.6� 4.0
MRC sum score at nadir 16.8� 30.0
HFGS at nadir 5
MRC sum score at discharge 39.6� 25.0
HFGS score at discharge 3.1� 2.0
Infectious complications 29 (87.9%)
Hospital stay 41.0� 18.0

GBS¼Guillain–Barré syndrome, Group 1¼ standard intravenous im
corticosteroids with IVIg therapy, HFGS¼Hughes Functional Grading Sca

4 | www.md-journal.com
was that the combination therapy was less effective than IVIg to
the mechanically ventilated patients as demonstrated by the
different ratio of patients who were found improvement after
different treatments (MRC: 72.4% vs. 97%; HFGS: 72.4% vs.

therapy, Group 4¼ supportive treatment, HFGS¼Hughes Functional
97%; both P< 0.05). Thus, intravenous corticosteroids when
used in combination with IVIg appear detrimental to mechani
cally ventilated patients.

entilated GBS in Different Treatment Groups

33) Group 2 (n¼ 29) P

42.1� 17.4 >0.05
9 (31.0%) >0.05

22:7 (3.1:1) >0.05
18 (62.1%) >0.05
18 (62.1%) >0.05
2.8� 2.0 >0.05
5.9� 5.0 >0.05

16.3� 29.0 >0.05
5 >0.05

30.3� 40.0 ¼0.04
3.5� 2.5 >0.05

24 (82.6%) >0.05
46.0� 21.0 >0.05

munoglobulin (IVIg) therapy, Group 2¼ combination intravenous
le, MRC¼Medical Research Council.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved
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FIGURE 2. Intravenous immunoglobulin (IVIg) was more effective in treating mechanically ventilated Guillain–Barré syndrome (GBS)
patients. The clinical severity revealed by Medical Research Council (MRC) at nadir of the mechanically ventilated GBS patients in the IVIg
treatment groups was 16.8 while it was 16.3 in the combination therapy group (P>0.05), indicating the comparable muscle weakness

pr
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Intravenous Corticosteroids Did Not Synergize
With IVIg in Treating Bedridden Patients
Without Mechanical Ventilation

We further investigated whether intravenous corticoster-
oids when used in combination with standard IVIg were
superior to the IVIg alone in treating bedridden GBS patients
without mechanical ventilation (HFGS¼ 4). Totally, 115 bed-
ridden patients without mechanical ventilation fell into the IVIg
treatment group, while 52 were in the combination therapy
group. The mean age in the IVIg group was 43-year-old, which
was similar to that in the combination therapy group (41-year-
old). Time from onset to admission (4.0 vs. 4.8, P> 0.05) and
time from onset to nadir (5.7 vs. 6.7, P> 0.05) were also
comparable between the 2 groups. As shown in Figure 3A,
although the incidence of the cranial nerve involvement was

between the 2 groups (A). Moreover, more patients were found im
MRC sum score (97%) and Hughes Functional Grading Scale (HFG
(MRC: 72.4%; HFGS: 72.4%) (B).
higher in the combination group (46.2% vs. 29.6%, P< 0.05),
the MRC scores at nadir and at discharge in the 2 groups were
not significantly different (P> 0.05) (Fig. 3B), as well as the

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
HFGS score (P> 0.05) (Fig. 3C). The hospital stay in the IVIg
treatment group was 14 days compared with 18 days in the
combination therapy group. The incidence of the infectious
complications was not significantly different between the 2
groups (15.7% vs. 23.1%, P> 0.05). In addition, ratio of
patients who showed improvement after treatment was not
significant different between the 2 groups revealing by the
difference of MRC sum score and HFGS score (MRC:
89.6% vs. 86.5%; HFGS: 69.6% vs. 61.5%; both P> 0.05),
as demonstrated in Figure 3D. Collectively, intravenous corti-
costeroids did not synergize with IVIg in treating nonmecha-
nically ventilated but bedridden GBS patients.

Most of the enrolled patients received a treatment within 2
weeks before the nadir of disease. As corticosteroids might
inhibit the macrophage repair processes whereby interfering

ovement after IVIg treatment as assessed by the improvement of
core (97%) compared with that in the combination therapy group
with the recovery of GBS, we further compared the therapeutic
effect of different treatments which started within 7 days after
onset. One hundred fifty three bedridden patients without

www.md-journal.com | 5



FIGURE 3. Comparisons of clinical signs of bedridden Guillain–Barré syndrome (GBS) patients without mechanical ventilation in different
treatment groups. The incidence of the cranial nerve involvement of the nonmechanically ventilated but bedridden patients in the
combination therapy group was higher than the intravenous immunoglobulin (IVIg) treatment group (46.2% vs. 29.6%, P<0.05) (A).
Similarly, the Medical Research Council (MRC) sum score at nadir (28.2 vs. 26.7, P>0.05) and at discharge (44.7 vs. 41.6, P>0.05) were

ona
rati
.6%
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mechanical ventilation received a therapy within 7 days, among

comparable between the 2 groups (B), as well as the Hughes Functi
discharge (2.8 vs. 3.0, P>0.05) (C). The efficiency reflected by the
between the 2 groups either assessed by improvement of MRC (89
which 108 fell into the IVIg treatment group. Table 5 demon-
strates the comparisons of the clinical signs and the therapeutic
efficiency between the IVIg-treated group and the combination

TABLE 5. Comparisons of Clinical Signs of the Bedridden GBS Pa
Groups Initiated Within 7 Days After Onset

Variable Group

Mean age (year-old) 42.1
Ratio of patients> 50 years old 36
Male to female ratio 58:5
Cranial nerve involvement 30
Time from onset to admission (days) 3.5
Time from onset to nadir (days) 5.3
MRC sum score at nadir 28.7
HFGS at nadir
MRC sum score at discharge 45.4
HFGS score at discharge 2.7
Infectious complications 17
Effective rate of the therapy assessed by MRC 97
Effective rate of the therapy assessed by HFGS 78

GBS¼Guillain–Barré syndrome, Group 1¼ standard intravenous immu
costeroids with IVIg therapy, HFGS¼Hughes Functional Grading Scale, M

6 | www.md-journal.com
therapy group. We found that the clinical data (including the

l Grading Scale (HFGS) score at nadir (4.0 vs. 4.0, P>0.05) and at
o of patients who were improved after treatment was not different

vs. 86.5%, P>0.05) or HFGS (69.6% vs. 61.5%, P>0.05) (D).
median age, the ratio of males and older patients, cranial nerve
involvement, etc.), as well as the disease severity at nadir (MRC
and HFGS) between the 2 groups were not different (P> 0.05).

tients Without Mechanical Ventilation in Different Treatment

1 (n¼ 108) Group 2 (n¼ 45) P

� 16.0 38.3� 15.9 >0.05
(33.3%) 11 (24.4%) >0.05
0 (1.2:1) 27:18 (1.5:1) >0.05
(27.8%) 19 (42.2%) >0.05
� 1.6 3.2� 1.4 >0.05
� 2.5 6.0� 2.4 >0.05
� 12.0 27.2� 11.9 >0.05
4 4 >0.05
� 12.8 41.8� 14.2 >0.05
� 1.1 3.1� 1.0 >0.05

(15.7%) 10 (22.2%) >0.05
(89.8%) 39 (86.7%) >0.05
(72.2%) 27 (60%) >0.05

noglobulin (IVIg) therapy, Group 2¼ combination intravenous corti-
RC¼Medical Research Council.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



Similarly, we found that the efficacy as evaluated by the ratio of
patients with improvement of MRC and HFGS was insignif-
icantly different between the 2 groups (both P> 0.05), indicat-
ing that intravenous corticosteroids when used in combination
with IVIg was not superior to IVIg alone in treating bedridden
GBS patients without mechanical ventilation.

Supportive Treatment was Sufficient for Patients
Who were Able to Walk With or Without
Assistance

Patients who were able to walk 5 m across an open space
with help (HFGS¼ 3) were divided into the IVIg treatment
group (64 patients), the intravenous corticosteroids group (27
patients), and the supportive treatment group (34 patients) in
present study. The mean age was 40-year-old, 39-year-old, and
42-year-old in the IVIg treatment group, the intravenous corti-
costeroids group, and the supportive treatment group, respect-
ively, which was comparable (P> 0.05). As shown in
Figure 4A, time from onset to admission and to nadir were
6.0 d and 7.1 in the IVIg-treated group, 7.7 d and 8.5 d in the
corticosteroids group, 7.1 d and 7.9 d in the supportive treatment
group, respectively, which were not significantly different

Medicine � Volume 94, Number 43, October 2015
among the 3 groups (P> 0.05). The MRC sum score at nadir
and at discharge (Fig. 4B), and the HFGS score at nadir and at
discharge were also comparable (P> 0.05). Although the ratio

FIGURE 4. Supportive treatment was sufficient to patients who were a
walk with help, time from onset to admission and to nadir were 6.0 d
7.7 d and 8.5 d in intravenous corticosteroids group, 7.1 d and 7.9
significantly different (P>0.05) (A). MRC at nadir and at discharge w
which was as well comparable (B). Assessed by improvement of the M
Grading Scale (HFGS) score, ratio of patients who were improved was r
in intravenous corticosteroids group, 58.8% and 58.8% in supportiv
(P>0.05) (C). Thus, supportive treatment was sufficient to GBS patie
patients with GBS who could walk unaided (HFGS¼1–2), the ratio of p
IVIg treatment, which was similar to the intravenous corticosteroids gro
9.7%) (D).

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
of patients responsive to the treatment as assessed by the
improvement of MRC or HFGS was higher in the IVIg-treated
group; however, it did not reach a significant difference among
the 3 groups (MRC: 70.3% vs. 55.6% vs. 58.8%, HFGS: 67.2%
vs. 48.1% vs. 58.8%; both P> 0.05), as shown in Figure 4C.
Therefore, supportive treatment appear sufficient for GBS
patients who were able to walk with help (HFGS¼ 3).

In addition, 111 patients were able to walk unaided
(HFGS¼ 1–2), and 100 of them fell into either the IVIg
treatment group (34 patients), the intravenous corticosteroids
group (34 patients), or the supportive treatment group (32
patients). No significant difference was observed in these
patients regardless of treatment options, as shown in Figure
4D, implying that supportive treatment was also sufficient to
deal with mildly affected GBS patients.

DISCUSSION
In the study, we retrospectively explored the therapeutic

efficacy of intravenous corticosteroids combined with IVIg in
dealing with severe GBS. We first found that IVIg treatment
was more effective while intravenous corticosteroids when used
in combination with IVIg appeared detrimental for mechani-

A Retrospective Study in Northeast China
cally ventilated GBS patients. For the bedridden GBS patients
without mechanical ventilation, the corticosteroid add-on
therapy was not superior to IVIg alone, that is, intravenous

ble to walk with or without assistance. In patients who were able to
and 7.1 d in intravenous immunoglobulin (IVIg) treatment group,
d in supportive treatment group, respectively, which were not
ere 46.6 and 54.1, 47.1 and 52.8, 47.0 and 53.1 in the 3 groups,
edical Research Council (MRC) sum score and Hughes Functional

espectively 70.3% and 67.2% in the IVIg group, 55.6% and 48.1%
e treatment group, which was comparable among the 3 groups
nts who were able to walk with help (HFGS¼3). Furthermore, for
atients who were found improvement was 11.8% and 11.8% after
up (8.8% and 11.8%) and supportive treatment group (9.7% and
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corticosteroids did not synergize with IVIg in treating these
patients. As to patients who were able to walk with or without
help, supportive treatment was sufficient.

The pathogenesis of GBS is generally ascribed to the
involvement of both the cellular and humoral immunity.17,18

Due to the autoimmune nature of the disease, the immunother-
apy is usually prescribed. Both IVIg and PE have been proven
effective in treating GBS patients, who were unable to walk
independently (HFGS� 3), while addition IVIg after PE treat-
ment does not confer significant extra benefit.1,15 However,
GBS remains a potentially life-threatening disease as even with
the above proven effective options, some patients had a severe
clinical signs or had residual deficits. In this regard, more
effective therapeutic strategies remain in urgent need.

Theoretically, corticosteroids with the capability of anti-
inflammatory and immunosuppressive activities are expected to
reduce inflammation and lessen nerve damage in inflammatory
neuropathy. Corticosteroids have been shown to hasten recov-
ery when used in large doses in experimental autoimmune
neuritis, an animal model of GBS.4 As to patients with GBS,
oral corticosteroids might slow recovery, while intravenous
methylprednisolone alone does not produce significant benefit
or harm.6,7,19 Thus corticosteroids alone were not recommended
for treatment of the patients with GBS. In 1994, a study by
Dutch GBS group found that 76% GBS patients in the combi-
nation of corticosteroids with IVIg therapy group improved by
at least 1 disability grade scales compared with 53% patients in
the IVIg alone-treated group.8 Similarly, a double-blind,
placebo-controlled, multicentre, and randomized study by
van Koningsveld et al9 found that 68% patients in the IVIg
combined with methylprednisolone treated group had improved
by at least 1 disability grade scales by 4 weeks compared with
56% of the IVIg plus placebo treated group, which barely
reached statistical significance after adjustments for age and
disease severity, suggestive of a synergistic effect of corticos-
teroids when used in combination with IVIg. Thus, intravenous
corticosteroids as an add-on therapy have been recommended in
treatment of severe or protracted GBS patients by some
authors.9,10 However, Hughes proposed that there was no
synergy between IVIg and steroids when took into consideration
all the available evidence, and the lack of benefits from
corticosteroids might be due to the harmful effects of corticos-
teroids on denervated muscle or its inhibition on macrop
hage repair processes.20,21 Collectively, the benefit of intrave-
nous corticosteroids as an add-on therapy remains controversial
at present.

We found that IVIg treatment is more effective for
mechanically ventilated GBS patients, while intravenous corti-
costeroids when used in combination with IVIg appeared
detrimental with comparable incidence of infectious compli-
cations. This was inconsistent with the study conducted by van
Koningsveld et al. It is noteworthy that the recruited patients in
the study by van Koningsveld et al were GBS patients with an
HFGS score of 3 or worse. However, the ratio of mechanically
ventilated GBS patients was not reported. Thus the efficacy of
combination therapy in treating mechanically ventilated GBS
has thus far underdetermined.9 The mechanisms of the detri-
mental role of intravenous corticosteroids for mechanically
ventilated patients could not be ascribed to the incidence of
infectious complications according to the present study. Except
for its detrimental effects on denervated muscle or its inhibition

Wu et al
on macrophage repair processes,20,21 it might be also related to
the hyperglycemia caused by corticosteroids, which might lead
to the damage of the peripheral nervous,22,23 as increased blood

8 | www.md-journal.com
glucose concentrations requiring insulin were significantly
more common in corticosteroid-treated GBS patients.7 In
another study, we found that levels of fasting glucose in serum
were correlated with the clinical severity of patients with GBS
(unpublished data). Thus, the detrimental role of intravenous
corticosteroids when used in combination with IVIg in treating
mechanically ventilated GBS may be ascribed to the increased
blood glucose concentrations. Further prospective and random-
ized studies are warranted to validate this finding.

Moreover, we found that the combination therapy was
not superior to IVIg alone for bedridden GBS patients without
mechanical ventilation. As corticosteroids might interfere
with the repair processes of GBS due to its inhibitory effects
on macrophage,20 we further compared the therapeutic effect
of different treatments which initiated within 7 days to the
bedridden patients without mechanical ventilation. Similar
results were found as well. Thus, IVIg was sufficient to the
bedridden GBS patients without mechanical ventilation
(HFGS¼ 4). As van Koningsveld et al found a significant
difference between methylprednisolone plus IVIg and IVIg
combined with placebo when adjustments were made includ-
ing a low number of days between onset of weakness and
randomization, comparison of efficiency between IVIg with
the combination therapy, which initiated earlier for bedridden
GBS patients without mechanical ventilation are needed to
validate this finding.

Currently, the immunotherapy is usually started if the
patients are not able to walk 5 m unaided (HFGS� 3).19 As
to the ‘‘mildly affected GBS,’’ which has been defined as being
able to walk with or without assistance (HFGS� 3), the effi-
ciency of different therapeutic regimens has not been exten-
sively studied.19,24 Hence we further compared the efficiency of
different treatments to mildly affected patients, and found that
supportive treatment was sufficient in treating the mildly
affected GBS (HFGS< 3). Of note is that for those GBS
patients who are able to walk with help (HFGS¼ 3), the
immunotherapy was recommended from previous studies.
Moreover, a French randomized study investigated the effect
of PE in patients who could walk with or without aid whereas
could not run (HFGS¼ 2–3), and revealed that motor recovery
was faster in those who received 2 PE sessions than those
received no PE.25 Based on this study, there might be an
indication to treat mildly affected GBS patients with PE, but
it should be kept in mind that no randomized placebo-controlled
trials have assessed the effect of different treatments for mildly
affected patients with GBS. From our retrospective study,
although the efficiency was better in the IVIg group whereas
not significant different from that in the intravenous corticos-
teroids group and the supportive treatment group for GBS
patients who are able to walk with help (HFGS¼ 3). Similarly,
supportive treatment was also sufficient for the patents with
GBS who are able to walk independently.

There are some limitations of our study. Due to the retro-
spective nature of the study, the use of intravenous corticoster-
oids was not consistent. In addition, it has been proposed that
combination of IVIg with corticosteroids might be effective in a
distinct subgroup of patients, such as those with anti-GM1
antibodies.26 However, limited by the sample size, we did
not investigate the subtype-specific responsiveness to corticos-
teroids. Due to the retrospective nature of our study, the
therapeutic effect was evaluated by the difference of HFGS
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and MRC sum score between nadir and 4 weeks after different
treatments for the mechanically ventilated patients, while
for those who did not require mechanical ventilation, the
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therapeutic effect was evaluated by the difference of HFGS and
MRC sum score between nadir and 2 weeks after treatment. We
failed to make a follow-up on patients who had not received
electrophysiological evaluation and those who still needed
mechanical ventilator when they were discharged. Thus, the
electrophysiological data and the duration of mechanical venti-
lation were unavailable in some patients. The correlation
between different subtypes of GBS and the prognosis awaits
further validation.

In summary, IVIg is sufficient to GBS patients who are
unable to walk (HFGS> 3), while corticosteroids are detrimen-
tal for mechanically ventilated GBS patients when used in
combination with IVIg.
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8. The Dutch Guillain-Barré Study Group. Treatment of Guillain-Barré
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and treatment of Guillain-Barré syndrome. Lancet. 2008;7:939–950.

25. The French Cooperative Group on Plasma Exchange in Guillain-
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