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Abstract
Background

The effect of Glucocorticoids (GCs) on the treatment of Guillain-Barré syndrome (GBS) has been
controversial. There is no information on whether speci�c subtypes of GBS respond differently to GCs. In
this setting, we aimed to discuss whether GCs treating yield different effects in the distinct subtypes
(acute in�ammatory demyelinating polyneuropathy, AIDP; acute motor axonal neuropathy, AMAN). And
further, we analyzed the impact of different doses on the outcome.

Methods

Medical records of patients with a diagnosis of GBS (AIDP & AMAN) admitted to 31 tertiary hospitals,
located in 14 provinces of Southern China, from 1 January 2013 to 30 September 2016, were
retrospectively collected. And those patients treated with GCs alone were reviewed and analyzed.

Results

Finally, 251 classic patients with available electromyographic data were collected, including AIDP (n=189)
and AMAN (n=62). After GCs treatment, the Hughes score of AIDP patients was signi�cantly lower than
that of AMAN patients at discharge (P=0.005) and 3 months after onset (P=0.000). Further analysis
revealed that among AIDP patients, the high-dose group had signi�cantly shorter hospital stay (P=0.023),
lower Hughes score at nadir (P=0.000), at discharge (P=0.005), and 3 months after onset (P=0.000),
compared with the low-dose group. However, for AMAN patients, the outcome difference between groups
was nonsigni�cant.

Conclusion

Our data suggest that the high doses of GCs may result, at least in part, from the side of the duration of
hospital stay and short-term outcome, favorable outcomes in AIDP patients. Therefore, we cannot
completely deny the priority of GCs in the treatment of GBS, because the effect of different doses of GCs
varies in treating different subtypes. More studies are needed in the future to further validate this issue.

Trial registration: ChiCTR-RRC-17014152. Registered 26 December 2017- Retrospectively registered.

Introduction
Guillain-Barré syndrome (GBS) is an immune-mediated acute peripheral neuropathy involving mainly
spinal nerve roots, peripheral nerves and cerebral nerves, and is currently the most common cause of
acute �accid paralysis worldwide. As an autoimmune disease (AID) with a high rate of mortality and
disability, immunotherapy is essential [1,2].
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Glucocorticoids (GCs) is considered as the most commonly used drug for the treatment of AID worldwide
because of its cost-effectiveness and strong immunosuppressive effect [3]. Unfortunately, its use in GBS
patients is controversial [4,5]. Clinical trials in Europe and North America did not observe signi�cant
e�cacy of GCs alone in GBS, however, as it currently stands, the actual e�cacy of GCs may be
underestimated, because these above-mentioned studies did not discuss the e�cacy of GCs in different
subtypes in a categorical manner, and the use and dosage of GCs were not uniform [6-8]. Scholars such
as Hughes have suggested that patients with GBS with conduction block respond well to GCs, while the
use of GCs in patients with denervation delays the recovery of GBS, although the speci�c mechanism
needs to be further explored [9].

According to neuroelectrophysiological studies, GBS consists of two major subtypes, acute in�ammatory
demyelinating polyneuropathy (AIDP), and acute motor axonal neuropathy (AMAN) [10]. AIDP is
associated with macrophage and CD4+ T cell-mediated in�ammation and peripheral nerve demyelination,
whereas AMAN is mainly associated with the involvement of ganglioside autoantibodies and
complement [11]. Given that these two major subtypes have different pathological characteristics and
pathogenesis, and their epidemiology in Asia differs from foreign studies, it is necessary to explore the
mechanism of action and effects of GCs based on different subtypes.

Methods

Patient ascertainment
This is a retrospective multicenter study and the medical records of consecutive hospitalized patients
with a diagnosis of GBS in 31 representative tertiary hospitals, located in 14 provinces in southern China,
between 1 January 2013 and 30 September 2016, were collected. Patients who ful�lled the established
clinical criteria of Asbury and Cornblath (1990) were enrolled [12]. In addition, the patients whose clinical
presentation and ancillary data were typical of GBS except for preservation or exaggeration of re�exes
were also included. Details regarding clinical data extraction and analysis, including inclusion and
exclusion criteria, were described in our previous study [13]. Those patients with a diagnosis of AIDP or
AMAN, including acute motor and sensory axonal neuropathy (AMSAN), and treated with GCs alone and
symptomatic supportive treatment were analyzed. The study was approved by the ethics committee of
the Renmin Hospital of Wuhan University, and the need for informed consent was waived.

Treatment Grouping 
The high dose group patients received methylprednisolone (250–1,000 mg/d) for 3-5 days and then
tapered as clinically indicated; while the low dose group received methylprednisolone (40–120 mg/d) for
3-5 days, or dexamethasone (10-20mg) for 5-7 days followed by a tapered dosage, or else oral
prednisolone at 1 mg/kg/day for 1 week, tailed off over the next 2 months in a similar manner.
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Information Extraction 
Information on age, sex, preceding events, initial symptoms, concomitant symptoms, severity at
admission, at nadir, at discharge, length of hospitalization, �ndings of electrodiagnosis (EDX), treatment
regime, types and doses of GCs were extracted. The motor function de�cits of included patients were
assessed by the Hughes Functional Grading Scale, a widely accepted scale of disability for GBS (grade 6,
dead; grade 5, requiring assisted respiration; grade 4, bed-bound; grade 3, able to walk with aid; grade 2,
able to walk independently; grade 1, minimal signs and symptoms, able to run; grade 0, normal) [14].
Details regarding clinical data extraction were described in our previous study [13].

Statistical analysis 
Statistical analysis was performed using IBM SPSS 23.0 software. Categorical data were presented as
proportions, and continuous data were presented as mean ± standard deviation (SD). Differences in
proportions were tested by the χ2 tests. The continuous variables with a normal distribution were tested
using the Student’s t-test or analysis of variance test, and the continuous variables with a skewed
distribution were tested using the Mann-Whitney U test or the Kruskal-W allis analysis. For all statistical
tests, P<0.05 was considered to be signi�cant.

Results

Baseline clinical characteristics
Finally, 251 patients with a diagnosis of GBS, including 189 (75.3%) cases with AIDP and 62 (24.7%)
cases with AMAN, were analyzed. Among whom 157 (62.5%) were men and 94 (37.5%) were women, and
168 (66.9%) patients came from rural areas. The mean age was 49.6 years (age range 17–83 years).
133(53.0%) patients were treated with high-dose GCs, who received intravenous methylprednisolone
(≥250 mg) for 3-5 days, followed by gradual reduction to oral prednisone. 118 (47.0%) patients were
treated with low-dose GC, including dexamethasone, prednisone, and low-dose methylprednisolone (< 250
mg). Two patients died during their hospital stay. The common autonomic symptoms of our patients
included hypertension, cardiac arrhythmia, hypotension, orthostatic hypotension, sweating, bowel and
bladder incontinence or retention.

Effects of GCs on the treatment of different subtypes (AIDP
vs AMAN)
There was no statistically signi�cant difference between the two groups in terms of certain baseline
characteristics, such as age, gender, urban-rural distribution, Hughes score on admission. As to
complications and concomitant symptoms, autonomic dysfunctions and laboratory abnormality, for
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example, we found no signi�cant difference between the two groups. However, facial/bulbar paralysis
(45.5 vs 16.1, P=0.000) and paresthesia (49.2 vs 32.3, P=0.027) were more frequently observed in
patients with AIDP, in whom hyperre�exia occurred less frequently (5.8 vs 19.3, P=0.004). With regard to
clinical outcomes, AIDP patients had a signi�cantly lower Hughes score at discharge (2.51±0.98 vs
2.84±0.73, P= 0.005) and 3 months after onset (2.06±1.14 vs 2.50±0.80, P=0.000), compared to that in
AMAN patients. (Table 1) 
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Table 1
Effects of GCs on the treatment of different subtypes

Parameters AIDP(n=189) AMAN(n=62) P value (two-tailed)

Age (years) 49.88±18.07 48.61±17.46 0.631

Male, n (%) 123(65.1) 34(54.9) 0.174

Rural area, n (%) 125(66.1) 43(69.4) 0.756

Hughes score on admission (g) 2.97±0.93 3.10±0.88 0.451

Hughes score at nadir (g) 3.50±0.89 3.71±0.69 0.155

Neurological symptoms, n (%)      

Facial/bulbar paralysis 86(45.5) 10(16.1) 0.000*

Oculomotor paralysis 14(7.4) 3(4.8) 0.771

Paresthesia 93(49.2) 20(32.3) 0.027*

Hyperre�exia 11(5.8) 12(19.3) 0.004*

Complication, n (%)      

Autonomic dysfunction, n (%)      

Hypertension 38(20.1) 11(17.7) 0.854

Cardiac arrhythmia 13(6.9) 7(11.3) 0.283

Urinary retention 21(11.1) 12(19.4) 0.128

Deep venous thrombosis 7(3.7) 3(4.8) 0.712

Dyspnoea 49(25.9) 10(16.1) 0.124

Pulmonary infection 28(14.8) 8(12.9) 0.836

Diabetes 16(8.5) 4(6.5) 0.789

Laboratory abnormality, n (%)      

Hyponatraemia 53(28.0) 13(16.7) 0.320

Hypokalemia 42(22.2) 14(22.6) 1.000

Hospital stay (days) 14.18±8.10 15.35±7.29 0.221

Mechanical ventilation, n (%) 19(10.1) 7(11.3) 0.811

Values are mean ± standard deviation unless otherwise speci�ed

GCs Glucocorticoids, AIDP acute in�ammatory demyelinating polyneuropathy, AMAN acute motor
axonal neuropathy axonal neuropathy
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Parameters AIDP(n=189) AMAN(n=62) P value (two-tailed)

Death in hospital stay, n (%) 1(0.5) 1(1.6) 0.434

Hughes score at discharge (g) 2.51±0.98 2.84±0.73 0.005*

Hughes score of 3 months after onset (g) 2.06±1.14 2.50±0.80 0.000*

Values are mean ± standard deviation unless otherwise speci�ed

GCs Glucocorticoids, AIDP acute in�ammatory demyelinating polyneuropathy, AMAN acute motor
axonal neuropathy axonal neuropathy

Effects of high-dose and low-dose GCs on the treatment of
AIDP patients
A total of 189 AIDP patients were enrolled in this study, 98 (51.9%) of them were treated with high-dose
GCs and 91 (48.1%) patients received low-dose GCs. There was no statistically signi�cant difference
between the two groups in terms of age, gender, urban-rural distribution, and Hughes score on admission.
Notably, patients that received low-dose GCs had a higher frequency of pulmonary infection (9.2 vs 20.9,
P=0.026). Regarding to the clinical outcomes, patients in the high-dose group had a signi�cantly shorter
hospital stay (13.27±8.47 vs 15.16±7.62, P=0.023), lower Hughes score at nadir (3.28±0.88 vs 3.74±0.74,
P=0.000), at discharge (2.36±1.03 vs 2.68±0.88, P=0.005) and 3 months after onset (1.83±1.30 vs
2.30±0.89, P=0.000), when compared with the low-dose group. During the hospitalization, one patient
died. (Table 2) 
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Table 2
Effects of high-dose and low-dose GCs on the treatment of AIDP

Parameters High-
dose(n=98)

Low-
dose(n=91)

P value(two-
tailed)

Age (mean, years) 48.49±17.94 51.85±17.37 0.286

Male, n (%) 65(66.3) 58 (63.7) 0.761

Rural area, n (%) 62(63.3) 63(69.2) 0.443

Hughes score on admission (mean, g) 2.99±0.91 2.96±0.94 0.909

Hughes score at nadir (mean, g) 3.28±0.88 3.74±0.74 0.000*

Neurological symptoms, n (%)      

Facial/bulbar paralysis 47(47.8) 39(42.9) 0.559

Oculomotor paralysis 6(6.1) 8(8.8) 0.583

Paresthesia 42(42.9) 51(56.0) 0.081

Hyperre�exia 6(6.1) 5(5.5) 1.000

Complication, n (%)      

Autonomic dysfunction      

Hypertension 17(17.3) 21(23.1) 0.413

Cardiac arrhythmia 6(6.1) 7(7.7) 0.777

Urinary retention 9(9.2) 12(13.2) 0.488

Deep venous thrombosis 3(3.1) 4(4.4) 0.713

Dyspnoea 28(28.6) 21(23.1) 0.411

Pulmonary infection 9(9.2) 19(20.9) 0.026*

Diabetes 9(9.2) 7(7.7) 0.797

Laboratory abnormality, n (%)      

Hyponatraemia 22(22.4) 31(34.1) 0.105

Hypoalbuminaemia 19(19.4) 23(25.3) 0.383

Hospital stay (days) 13.27±8.47 15.16±7.62 0.023*

Values are mean ± standard deviation unless otherwise speci�ed

GCs Glucocorticoids, AIDP acute in�ammatory demyelinating polyneuropathy

* Signi�cant difference between groups at p < 0.05
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Parameters High-
dose(n=98)

Low-
dose(n=91)

P value(two-
tailed)

Mechanical ventilation, n (%) 11(11.2) 8(8.8) 0.635

Death in hospital stay, n (%) 1(1.0) 0 -

Hughes score at discharge (g) 2.36±1.03 2.68±0.88 0.005*

Hughes score of 3 months after onset
(g)

1.83±1.30 2.30±0.89 0.000*

Values are mean ± standard deviation unless otherwise speci�ed

GCs Glucocorticoids, AIDP acute in�ammatory demyelinating polyneuropathy

* Signi�cant difference between groups at p < 0.05

Effects of high-dose and low-dose GCs on the treatment of
AMAN patients
Totally, 62 patients with AMAN were enrolled in our study and received different treatment doses of GCs.
No differences in baseline characteristics between groups were statistically signi�cant. Concerning the
short-term outcome, such as hospital stay (P=0.943), Hughes score at nadir (P=0.262), Hughes score at
discharge (P=0.591) and Hughes score at 3 months after onset (P=0.386), the differences between the
two groups were non-signi�cant. (Table 3)
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Table 3
Effects of high-dose and low-dose GCs on the treatment of AMAN

Parameters High-
dose(n=35)

Low-
dose(n=27)

P value (two-
tailed)

Age (years) 49.31±15.69 47.70±19.80 0.722

Male, n (%) 20(51.4) 14(51.9) 0.798

Rural area, n (%) 26 (74.3) 17(63.0) 0.805

Hughes score on admission (g) 3.11±0.93 3.07±0.83 0.940

Hughes score at nadir (mean, g) 3.63±0.69 3.81±0.68 0.262

Neurological symptoms, n (%)      

Facial/bulbar paralysis 4(11.4) 6(22.2) 0.308

Oculomotor paralysis 2(5.7) 1(3.7) 1.000

Paresthesia 12(34.3) 8(29.6) 0.788

Hyperre�exia 7(20.0) 5(18.5) 1.000

Complication, n (%)      

Autonomic dysfunction      

Hypertension 6(17.1) 5(18.5) 0.735

Cardiac arrhythmia 4(11.4) 3(11.1) 1.000

Urinary retention 5(14.3) 7(25.9) 0.335

Deep venous thrombosis 1(2.9) 2(7.4) 0.575

Dyspnoea 4(11.4) 6(22.2) 0.308

Pulmonary infection 3(8.6) 5(18.5) 0.279

Diabetes 3(8.6) 1(3.7) 0.626

Laboratory abnormality, n (%)      

Hyponatraemia 6(17.1) 7(25.9) 0.532

Hypoalbuminaemia 9(25.7) 5(18.5) 0.555

Hospital stay (days) 15.66±8.11 14.96±6.20 0.943

Mechanical ventilation, n (%) 3(8.6) 4(14.9) 0.689

Values are mean ± standard deviation unless otherwise speci�ed

GCs Glucocorticoids, AMAN acute motor axonal neuropathy axonal neuropathy
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Parameters High-
dose(n=35)

Low-
dose(n=27)

P value (two-
tailed)

Death in hospital stay, n (%) 0 1(5.00) -

Hughes score at discharge (g) 2.80±0.76 2.89±0.70 0.591

Hughes score of 3 months after onset
(g)

2.43±0.74 2.59±0.89 0.386

Values are mean ± standard deviation unless otherwise speci�ed

GCs Glucocorticoids, AMAN acute motor axonal neuropathy axonal neuropathy

Discussion
Our �rst multi-center study showed that the Hughes score at discharge and 3 months after onset were
signi�cantly lower in AIDP patients treated with GCs compared to that in AMAN patients. Further analysis
found that among AIDP patients, the high-dose group had shorter hospitalization days and signi�cantly
lower Hughes score at nadir, at discharge and 3 months after onset than that in the low-dose group.
However, among AMAN patients, according to our data, the short-term outcome in the high-dose group
was not signi�cantly different from that in the low-dose group.

In regarding to complications, we found that, among AIDP patients, the incidence of pulmonary infections
was higher in the low-dose group, which we speculated that the longer hospital stay of patients in the
low-dose group may account. Because, as the length of hospital stay increases, says from some kind of
signi�cance, the effective activity of patients decreases and the risk of pathogenic bacteria infection
greatly increases [15]. On the other side, studies have demonstrated that patients with refractory
pulmonary treated with high-dose corticosteroid could achieve defervescence earlier and have a shorter
hospitalization [16].

These data above suggest that we can’t dismiss wholesale the role of GCs in the treatment of GBS,
subtyping to explore the effects of different doses of GCs on GBS treatment is necessary. After all, in
China, especially in the 1990s, GCs were the drug of choice in the treatment of GBS because of their
civilian price, and clinical observations found good results in many patients [17].

A study used a rabbit model of the axonal form of GBS initially explored the reasons for the
ineffectiveness of GCs in treating AMAN, suggesting that MPS did not reduce complement C3 deposition
and sodium (Nav) channel disruption, but signi�cantly reduced macrophage in�ltration in the ventral
roots and thus delay the axonal regeneration [18]. Studies of pathophysiology about AMAN have shown
that macrophages invasion was rare at the acute progressive phase but signi�cantly more frequent at the
site of in�ammation mainly during the recovery phase, which suggested a role for macrophages in the
clearance of damaged myelin and axon fragments and promoting nerve repair and regeneration [19].
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Whereas, the classical experimental autoimmune neuritis (EAN) model, which highly replicates human
AIDP in terms of clinical manifestations, immunology, histopathology, and electrophysiology [20],
indicated that “Classically” activated (M1) macrophages mainly accumulated at the acute phase of EAN
and promoted the in�ammatory response, while during the recovery phase, macrophages could change
their expression pro�le, M2 macrophages attenuated in�ammation and promoted tissue repair [21, 22].
Ultrastructural studies showed that macrophage-mediated nerve injury was a pathological hallmark of
AIDP/EAN [21–23]. Macrophages (M1) were involved in this process by regulating cytokines, chemokines,
adhesion molecules, NO and matrix metalloproteinases (MMPs), and as major antigen-presenting and
effector cells, macrophages played a key role in EAN pathogenesis by expressing antigens and promoting
Th1 and Th17 polarization [24].

In summary, we hypothesize that the different mechanisms of macrophages' role in the in�ammatory
response of AIDP and AMAN may lead to different effects of GCs therapy. We will further test our
hypothesis through animal experiments.

As a multicenter study, we derived relatively powerful results, but there exists inevitably some limitations.
First, as a retrospective study, the long-term follow-up information was insu�cient to further explore the
prognosis of patients with different subtypes treated with different doses of GCs, further studies were
anticipated; Second, the number of patients with AMAN subtypes in this study was relatively small; Third,
because the study was a retrospective review of medical records and database, extracting bias was
unavoidable. However, in order to reduce the bias as much as possible, a uni�ed parameter standard in
the analysis of NCS was adopted and data were extracted by our team members through strict training.

Conclusion
In conclusion, our data �rstly provides information about whether the responses to GCs differ between
the principal subtypes of GBS, and prompts recommendations about the design of future GBS trails. GCs
induce different effects in speci�c GBS subtypes, among which high-dose GCs therapy has a better
prognosis for patients with AIDP. The effects of GCs on GBS subtypes should be discussed separately in
future clinical trials to explore its mechanism of action and provide more timely and effective treatment
measures for GBS patients.

Abbreviations
GCs, Glucocorticoids; GBS, Guillain-Barré syndrome; AIDP, acute in�ammatory demyelinating
polyneuropathy; AMAN, acute motor axonal neuropathy; AMSAN, acute motor and sensory axonal
neuropathy; AID, autoimmune disease; SD, standard deviation; EAN, experimental autoimmune neuritis;
MMPS, matrix metalloproteinases.
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