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Introduction: Few studies have examined the association between the rate of treatment response and the outcome of pediatric Guillain-Barré syndrome (GBS). Therefore, our study aimed to identify treatment response in relation to the short-term outcomes of GBS. Further, we investigated its potential predictive value for prognosis.

Methods: Our retrospective study included children diagnosed with GBS in the Pediatric Neurology Department of the Children's Hospital of Hebei Province from 2016 to 2020. According to the rate of response from the standard intravenous immunoglobulin (IVIg) treatment, patients were divided into two groups: rapid-response GBS (initial response within 7 days) and slow-response (initial response within 8–30 days). The GBS disability score (Hughes Functional Grading Scale) was used to assess the children's functional disability at nadir, 1 month, and 6 months after onset.

Results: Among the 36 children included in the study, 18 (50%) and 18 (50%) were rapid and slow responders, respectively. Time from IVIg treatment to the initial response was significantly shorter in the rapid-response group (5 [3–6.25] days vs. 10.5[8.75–15] days in slow-response GBS, p < 0.001). Hughes score at 1 month was worse than the rapid responders (Fisher's exact test, p = 0.006). Survival analysis (Kaplan–Meier) with respect to regaining the ability to walk independently (Hughes Functional Grading Scale of 2) within 1 month after onset was significantly different among the two groups (log-rank test for trend, p = 0.024). The abnormal levels of cerebral spinal fluid proteins and autonomic dysfunction were more frequent in the slow-response group than those in the rapid group (p < 0.05).

Conclusion: The rate of response to IVIg treatment was correlated with short-term outcomes in children with GBS and had predictive value for prognosis. The role of patient's initial responses to treatment could be significantly valuable in developing more effective and efficient treatment options.
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INTRODUCTION

Guillain-Barré syndrome (GBS) is an acute polyradiculoneuropathy characterized by progressive, symmetrical upper or lower limb weakness and absent or reduced tendon reflexes, with or without paresthesia (1). Intravenous immunoglobulin (IVIg) is one of the preferred treatments for children with GBS in several centers (2); however, the time from IVIg treatment to the initial response varies. Specifically, some patients have a quick reaction (within 24 h), whereas some patients have a slow response (2 weeks or more, even 30 days). According to previously published reports, the prognosis of most children with GBS was considered good (3). However, some patients did not achieve complete recovery within the first 6 months. Therefore, early identification of poor prognosis in GBS is crucial. Presently, there are several widely used prognostic methods based on data derived from adult patients (4); however, how these scores relate to children remains unknown. In our study, we aimed to identify the association between the rate of treatment response and short-term outcomes of GBS in children. Further, we analyzed the predictive value for prognosis.



MATERIALS AND METHODS


Subjects

We retrospectively recruited patients with GBS (aged <14 years) who were admitted to our hospital between January 2016 and July 2020. Patients who met the US National Institute of Neurological Disorders and Stroke diagnostic criteria (1) and level 1 of the Brighton classification (5), i.e., rapidly progressive symmetrical upper or lower limb weakness with or without sensory signs, absent or decreased deep tendon reflexes, albuminocytological dissociation of cerebrospinal fluid analysis, and nerve conduction slowing and block of electrophysiologic studies, were included in this study. Six, three, two, two, and three patients with acute transverse myelitis, acute flaccid myelitis because of polio or enterovirus, acute-onset chronic inflammatory demyelinating polyradiculoneuropathy, myasthenia gravis, and inflammatory myositis, respectively, were excluded based on these criteria. This study was approved by the Ethics Committee of the Children's Hospital of Hebei Province.



Methods

In this study, treatment response was defined as an improvement by at least one Hughes Functional Grading Scale after IVIg treatment. The patients were divided into two groups according to the rate of treatment response: rapid-response (initial response within 7 days) and slow-response (initial response within 8–30 days) GBS.


Motor Functional Disability Assessment

The Patient's Functional Motor Disability Was Assessed by the GBS Disability Score (Hughes Functional Grading Scale: Grade 0, Normal; Grade 1, Minimal Signs and Symptoms, Able to run; Grade 2, Able to Walk 10 m Unaided, but Unable to run; Grade 3, Able to Walk With aid; Grade 4, bed-Bound and not Able to Lift Legs; Grade 5, Requiring Mechanical Ventilation; And Grade 6, Death) (6) Upon Admission, at Nadir, 1 month, and 6 months After Onset. Patients With Hughes Functional Grade ≥3 at 1 month After Onset Were Classified as Having Poor Outcomes, and Patients With Hughes Functional Grade <3 at 1 month After Onset Were Classified as Having Good Outcomes.



Clinical and Laboratory Findings

(1) Cranial nerve involvement, such as facial paralysis and bulbar paralysis; neuropathic pain; autonomic dysfunction (cardiac arrhythmia, hypertension, sweating, and bladder retention); and mechanical ventilation were also analyzed. All patients received a dose of 2 g/kg IVIg treatment (30 patients with a short 2-day course, 6 patients with 5 days) within 24 h of admission. (2) Cerebrospinal fluid (CSF) analysis was performed within 2 weeks of weakness onset. We measured the white blood cell and protein levels. (3) Regarding anti-glycolipid antibodies, we sampled serum and CSF to measure antibodies, such as anti-GM1 and anti-GD1a. (4) For T lymphocyte or thyroid function analysis, we sampled serum to identify immune system function.



Electrophysiologic Study

All Patients were applied with serial electrophysiologic study and subclassified into acute inflammatory demyelinating polyneuropathy (AIDP) and acute motor axonal neuropathy (AMAN) according to the Hughes electrodiagnostic criteria (7). The data should include a bilateral or unilateral motor and sensory nerve conduction study, in addition to an F-wave response. The parameters included distal motor latency, motor and sensory conduction velocity, distal and proximal compound muscle action potentials, and minimal F-wave latency. A-waves were identified between the M response and F response. A-waves of the median or ulnar nerves were primarily considered in this study. All patients were divided into A-waves and non-A-waves based on the presence or absence of A-waves.



Statistical Analyses

Statistical analyses were performed using the International Business Machines Statistical Package for the Social Sciences Statistics version 24. Categorical data were shown as proportions, and continuous data were shown as the medians with IQR. Differences in proportions were tested by χ2tests or Fisher's exact test. The continuous variables were tested by the Wilcoxon rank sum test and Mann–Whitney U analysis. CSF protein levels in the two groups were presented as means with 95% confidence intervals. The Kaplan–Meier analysis with the log-rank test was used to assess the ability to walk independently within 1 month after onset. Statistical significance was set at 0.05.





RESULTS


Baseline Clinical Characteristics

A total of 36 children with GBS were recruited, with 18 (50%) and 18 (50%) patients having rapid-response GBS and slow-response GBS, respectively. Time from IVIg treatment to the initial response was significantly shorter in the rapid-response group (5 [3–6.25] days vs. 10.5 [8.75–15] days in slow-response GBS, p < 0.001). Protein levels in the CSF were presented with albuminocytological dissociation within 14 days of weakness onset. The slow-response group (0.99 g/L, range: 0.78–1.86) had significantly higher CSF protein levels than the rapid-response group (0.87 g/L, range: 0.5–1.09; Wilcoxon rank sum test, p < 0.05). Box and whiskers analysis also revealed a difference in the CSF protein level between the groups (Figure 1). Meanwhile, autonomic dysfunction was significantly more frequent in the slow-response group (p = 0.015).


[image: Figure 1]
FIGURE 1. Cerebral spinal fluid (CSF) protein levels in the two groups with Guillain-Barré syndrome. Geometric mean and 95% confidence intervals are shown (box and whiskers: median and 10–90% percentile). Slow-response patients (0.99 g/L) had higher CSF protein levels than the rapid-response (0.87 g/L) (*p < 0.05). Rapid-response: treatment response within 7 days; slow-response: treatment response in 8–30 days.


No significant differences were noted in terms of sex or age. Furthermore, the differences were not statistically significant between the two groups in terms of cranial nerve abnormality rates, such as facial and bulbar paralysis, and neuropathic pain. Additionally, the group of patients with slow-response GBS, electrophysiological variant (such as AIDP and AMAN), with or without A-waves, laboratory tests (T lymphocyte or thyroid function abnormalities or anti-glycolipid antibody), and duration of hospitalization were also not statistically different. Sociodemographic and clinical data of all the patients are shown in Table 1.


Table 1. Sociodemographic and clinical features of patients with childhood GBS.
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Association Between the Rate of Treatment Response and Walking Capacity

No significant differences were noted in the Hughes score upon admission, at nadir, and at 6 months after onset between the two groups. However, the Hughes score of the slow responders at 1 month after onset was worse than that of the rapid responders (Fisher's exact test, p = 0.006). To assess the potential predictive value of the rate of treatment response for disease outcome, patients were grouped according to the differences in the rate of response after the start of IVIg treatment. Survival analysis (Kaplan–Meier) with respect to regaining the ability to walk unaided (Hughes Functional Grading Scale of 2) within 1 month was significantly different among the two groups (log-rank test for trends, p = 0.024, Figure 2).


[image: Figure 2]
FIGURE 2. Clinical recovery of patients with Guillain-Barré syndrome in relation to the rate of treatment response within 1 month after onset. The Kaplan–Meier analysis of patients with Guillain-Barré syndrome in children regaining the ability to walk unaided (Hughes Functional Grading Scale of 2) in relation to the different response rates after initiating intravenous immunoglobulin treatment within 1 month after onset.





DISCUSSION

GBS is presently the most common cause of acute flaccid paralysis in children and is characterized by several clinically distinctive variants and outcomes. The prognosis of GBS was considered good if there was a complete recovery during the first 6 months of treatment, whereas up to 20% of patients remained unable to walk independently, and approximately 7% of patients died (8). In this study, 9 (25%) and 27 (75%) out of 36 patients had poor and good prognoses, respectively, at 1 month after weakness onset, whereas at 6 months after weakness onset, only 2 (5.6%) patients were unable to walk unaided, suggesting that the long-term prognosis of GBS in children was better than that in adults. Prediction models are needed for the early identification of poor outcomes in patients with GBS, who are eligible for additional effective treatment to prevent irreversible nerve degeneration. Currently, there are several widely used prognostic methods, including modified Erasmus GBS outcome score, Erasmus GBS respiratory insufficiency score, increased IgG levels after IVIg treatment, and the risk of respiratory failure (9, 10). However, these prediction methods were derived from adult patients, and the value of these methods in children remains unknown. Therefore, we developed a simple and convenient clinical method to predict patient prognosis. According to the rate of response since IVIg treatment, patients were divided into the rapid-response (within 7 days) group and slow-response group (within 8–30 days). The Hughes score in the slow-response group at 1 month after onset was worse than that of the rapid-response group. To assess the potential predictive value of the rate of treatment response for GBS outcome, survival analysis (Kaplan–Meier) was performed in our study. Survival analysis with respect to regaining the ability to walk unaided (Hughes score ≤ 2) at 1 month after onset was significantly different between the two groups (p < 0.05), which suggested that the time of treatment response in children might be defined as 7 days, patients who were beyond 7 days were highly unable to walk unaided and had a poor short-term prognosis.

Laboratory examinations, such as CSF examination and antiganglioside antibody level, could further support the diagnosis of GBS. The classic CSF finding regarding albuminocytological dissociation has been previously described (11). In this study, the slow-response group had a higher CSF protein level than the rapid-response group (p < 0.05). Furthermore, Box and whiskers analysis revealed a difference in CSF protein levels in these two groups. This phenomenon could be explained that elevated CSF protein levels mainly come from the damage of peripheral nervous roots (12), and higher protein levels could be related to more serious demyelination and axonal loss, signifying greater disability; therefore, patients showed a slow response to treatment and a worse prognosis.

GBS is a common postinfectious and antibody-mediated autoimmune system disorder. To date, several antiganglioside antibodies have been found (13); however, most of the patients with GBS are still antibody negative. In this study, the antibody positivity rate was relatively low (16.7%); therefore, more efforts are needed to explore the mechanisms of unknown antibodies in GBS. Meanwhile, consistent with our study, a high incidence rate (83.3%) of T lymphocytes indicated that T lymphocytes were involved in the pathogenesis of GBS, which has been confirmed by most studies (14).

IVIg treatment is one of the elective treatment strategies in GBS and is superior to plasmapheresis in several centers, mainly because of its easy administration and wider availability. In several cases, plasmapheresis could shorten the time to recover the ability to walk independently (15). All the patients in our study received the IVIg treatment, and no related side effects were noted. Two patients who received IVIg and plasmapheresis showed a poor prognosis, which suggested that for some patients who were severely affected by GBS and had a slow response to initial IVIg therapy, combination with other potential therapeutic candidates was needed to limit the extent of nerve injury.

Besides motor weakness, up to two-thirds of patients with GBS are associated with autonomic dysfunction (16), and mortality can be approximately 7% in this patient population. One cohort study about autonomic dysfunction in childhood GBS had shown that the most common signs included hypertension and tachycardia, which usually occurred 9–15 days since symptom onset and were significantly correlated with the Hughes score (17). In our study, 13 (36.1%) children with GBS experienced hypertension and tachycardia. Furthermore, autonomic dysfunction was significantly more frequent in the slow-response group, suggesting that it was important to emphasize monitoring for cardiovascular disorders in the acute phase of GBS, especially for slow-response patients. Consistent with the results of our study, autonomic dysfunction in childhood GBS was often transient, and most children (approximately 80–90%) fully recovered upon discharge (18).

Approximately 15–24% of pediatric patients required mechanical ventilation owing to respiratory insufficiency (19). Several authors have reported that the risk factors associated with respiratory failure in GBS included an Erasmus GBS respiratory insufficiency score above five and facial and bulbar weakness (10). In our study, four (11.1%) patients who experienced mechanical ventilation showed a slow response to IVIg treatment and had a poor short-term prognosis. Therefore, this study suggests pursuing a better treatment option, such as the Zipper method of Hacettepe (which is a rigorous implementation of plasma exchange and IVIg in an interpenetrating manner) (20) and IVIg with other immune modulators, including complement inhibitors, for severe patients with mechanical ventilation.

GBS can be difficult to diagnose in children, mainly due to its atypical symptom presentation and the challenging neurological examination. An electrodiagnostic study can help support the GBS diagnosis to differentiate demyelinating and axonal variants and then correlate those findings to prognosis (21). Several retrospective analyses have indicated that AIDP was the most common underlying subtype, which was confirmed by our study as the ratios were 83.3% (30/36) and 16.7% (6/36) for AIDP and AMAN, respectively. In previous studies, patients with AIDP usually had a better prognosis than those with AMAN; however, no difference in the rate of response to IVIg treatment between them was noted. A-waves occur after F responses, and abundant A-waves are common in AIDP and are promising as a marker of demyelination (22, 23). Compared with non-A-waves, GBS with A-waves had poor clinical motor function and short-term prognosis but there was also no difference in the rate of response to IVIg treatment. All of the above studies had indicated that some factors associated with a good prognosis, such as AIDP subtype and GBS with non-A-waves, might not indicate a rapid response to treatment.

The limitations of our study were its retrospective nature and the relatively small sample size. We expect more prospective studies to enroll more childhood patients in the future, so as to better investigate the association between the rate of treatment response and short-or long-term prognosis in childhood Guillain-Barré Syndrome.

In conclusion, the rate of response to initial IVIg treatment is correlated with the short-term outcome of GBS in children, and the response time could be defined as 7 days. Patients whose response time was within 7 days had a good outcome. Moreover, the rate of treatment response had a predictive value for prognosis. The role of patients' initial responses to treatment could be significantly valuable in developing more effective and efficient treatment options.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Ethics Committee of Children′s Hospital of Hebei Province. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

LZ and JX collected serum and CSF samples. JL acquired the electrophysiological data. WG and ZZ completed the statistical analysis. MJ designed the experiments, interpreted the results, and drafted the initial manuscript. CL reviewed the data and revised the manuscript. SS revised the initial draft and wrote the final manuscript. All authors contributed to the article and approved the submitted version.



FUNDING

This work was supported by grants from the Medical Science Research Key Project Plan of Hebei Province in 2020 (20200223).



ACKNOWLEDGMENTS

We would like to thank Editage (www.editage.cn) for English language editing.



ABBREVIATIONS

GBS, Guillain-Barré syndrome; IVIg, intravenous immunoglobulin; CSF, cerebrospinal fluid; AIDP, acute inflammatory demyelinating polyneuropathy; AMAN, acute motor axonal neuropathy.



REFERENCES

 1. Shahrizaila N, Lehmann HC, Kuwabara S. Guillain-Barré syndrome. Lancet. (2021) 397:1214–28. doi: 10.1016/S0140-6736(21)00517-1

 2. Hughes RA, Swan AV, van Doorn PA. Intravenous immunoglobulin for Guillain-Barré Syndrome. Cochrane Database Syst Rev. (2014) 19:CD002063. doi: 10.1002/14651858.CD002063.pub6

 3. Korinthenberg R, Schessl J, Kirschner J. Clinical presentation and course of childhood Guillain-Barré syndrome: a prospective multicentre study. Neuropediatrics. (2007) 38:10–7. doi: 10.1055/s-2007-981686

 4. Rajabally YA, Uncini A. Outcome and its predictors in Guillain-Barre syndrome. J Neurol Neurosurg Psychiatry. (2012) 83:711–8. doi: 10.1136/jnnp-2011-301882

 5. Sejvar JJ, Kohl KS, Gidudu J, Amato A, Bakshi N, Baxter R, et al. Guillain-Barré syndrome and Fisher syndrome: case definitions and guidelines for collection, analysis, and presentation of immunization safety data. Vaccine. (2011) 29:599–612. doi: 10.1016/j.vaccine.2010.06.003

 6. Hughes RA, Newsom-Davis JM, Perkin GD, Pierce JM. Controlled trial prednisolone in acute polyneuropathy. Lancet. (1978) 2:750–3. doi: 10.1016/S0140-6736(78)92644-2

 7. Hughes RA, Cornblath DR. Guillain-Barré syndrome. Lancet. (2005) 366:1653–66. doi: 10.1016/S0140-6736(05)67665-9

 8. van den Berg B, Bunschoten C, van Doorn PA, Jacobs BC. Mortality in Guillain-Barre syndrome. Neurology. (2013) 80:1650–4. doi: 10.1212/WNL.0b013e3182904fcc

 9. Walgaard C, Lingsma HF, Ruts L, van Doorn PA, Steyeberg EW, Jacobs BC. Early recognition of poor prognosis in Guillain-Barre' syndrome. Neurology. (2011) 76:968–75. doi: 10.1212/WNL.0b013e3182104407

 10. Walgaard C, Lingsma HF, Ruts L, Drenthen J, van Koningsveld R, Jacobs BC, et al. Prediction of respiratory insufficiency in Guillain-Barré syndrome. Ann Neurol. (2010) 67:781787. doi: 10.1002/ana.21976

 11. van den Berg B, Walgaard C, Drenthen J, Fokke C, Jacobs BC, van Doorn PA. Guillain-Barré syndrome: pathogenesis, diagnosis, treatment and prognosis. Nat Rev Neurol. (2014) 10:469–82. doi: 10.1038/nrneurol.2014.121

 12. Davalosa L, Nowace D, Elsheikh B, Reynold EL, Stino AM. Cerebrospinal fluid protein level and mechanical ventilation in Guillain-Barré syndrome patients. J. Neuromuscular Dis. (2021) 8:299–303. doi: 10.3233/JND-200581

 13. Kusunoki S, Kaida K, Ueda M. Antibodies against gangliosides and ganglioside complexes in Guillain–Barré syndrome: new aspects of research. Biochim Biophys Acta. (2008) 1780:441–4. doi: 10.1016/j.bbagen.2007.10.001

 14. Wanschitz J, Maier H, Lassmann H, Budka H, Berger T. Distinct time pattern of complement activation and cytotoxic T cell response in Guillain-Barré syndrome. Brain. (2003) 126:2034–42. doi: 10.1093/brain/awg207

 15. Verboon C, Doets AY, Galassi G, Davidson A, Waheed W, Péréon Y, et al. Current treatment practice of Guillain-Barré syndrome. Neurology. (2019) 93:e5976. doi: 10.1212/WNL.0000000000007719

 16. Zaeem Z, Siddiqi ZA, Zochodne DW. Autonomic involvement in Guillain-Barré syndrome: an update. Clin Auton Res. (2019) 29:289–99. doi: 10.1007/s10286-018-0542-y

 17. DiMario FJ, Edwards C. Autonomic dysfunction in childhood Guillain-Barré syndrome. J Child Neurol. (2012) 27:58158–6. doi: 10.1177/0883073811420872

 18. Axelrod FB, Chelimsky GG, Weese-Mayer DE. Pediatric autonomic disorders. Pediatrics. (2006) 118:309–321. doi: 10.1542/peds.2005-3032

 19. Leonhard SE, Mandarakas MR, Gondim FAA, Bateman K, Ferreira MLB, Cornblath DR, et al. Diagnosis and management of Guillain-Barré syndrome in ten steps. Nat Rev Neurol. (2019) 15:671–83. doi: 10.1038/s41582-019-0250-9

 20. Bayrakci B, Kesici S. Zipper method of Hacettepe: a promising method of immunomodulation. J Child Neurol. (2020) 35:344–5. doi: 10.1177/0883073819900718

 21. Niu J, Liu M, Sun Q, Li Y, Wu S, Ding Q, et al. Motor nerve conduction block predicting outcome of Guillain-Barre syndrome. Front Neurol. (2018) 9:399. doi: 10.3389/fneur.2018.00399

 22. Kadoya A, Ogawa G, Kawakami S, Yokota I, Hatanaka Y, Sonoo M, et al. The correlation between the change of distal motor latency of the median nerve and the abundant A-waves in Guillain-Barré syndrome. J Neurol Neurosurg Psychiatry. (2016) 87:444–6. doi: 10.1136/jnnp-2014-309945

 23. Kawakami S, Sonoo M, Kadoya A, Chiba A, Shimizu T. A-waves in Guillain-Barré syndrome: correlation with electrophysiological subtypes and antiganglioside antibodies. Clin Neurophysiol. (2012) 123:1234–41. doi: 10.1016/j.clinph.2011.10.005

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Jin, Zhao, Liu, Geng, Zhao, Li, Xue and Sun. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fneur-12-746389-t001.jpg
Variables

Time from the IVIg treatment to the initial response, days, median (QR)
Male, n (%)
Age, months, median (QR)
Hughes score on admission, 1 (%)
2
3
4
5
Hughes score at nadir, n (%)
2
3
4
5
Hughes score at 1 month after onset, n (%)
0

NSRS

5
Hughes score at 6 months after onset, n (%)
0
1
2
3
4
Variant, n (%)
ADP
AMAN
GBS with A-waves, n (%)
Yes
No
Proteins in the CSF, g/L, median (QR)
Neurological symptoms, n (%)
Facial paralysis
Bulbar paralysis
Neuropathic pain
Autonomic dysfunction, n (%)
Laboratory abnormalites, 1 (%)
T lymphocyte abnormalities
Thyroid function abnormalities
Anti-glycolipid antibody positive
Treatment, n (%)
IVig with 2 days
Plasmapheresis
Corticosteroids
Mechanical ventilation, 1 (%)
Duration of hospitalization, days, median (QR)

Rapid-response (1 = 18)

5(3-6.25)
15(83.9)
66 (48.5-114)

7(389)

7389

4222
0

6(33.9)
7(389)
5(27.8)

844.4)
6(33.9)
166
3(16.7)
9
o

15(83.9)
1(6.6)
2(11.1)
o
0

16 (88.9)
2(11.1)

13(72.2)
5(7.8)
087 (0.5-1.09)

2(11.1)
5(27.8)
12/(66.7)
3(16.7)

16 (88.9)
6(33.9)
2(11.1)

14(77.8)
0
7389
0
135 (10-22.75)

Slow-response (1 =18)  Statistic values

105 (8.75-15) Z=5.141
10 (55.6)
54(30.75-81) Z=1509

3(16.7)
4(22.2)
9(50)
2(11.1)

3(16.7)
4(22.2)

4(222)

1(6.6)
2(11.9)
6(33.9)
7(388)
1(5.6)
1(6.6)

12(66.6)

3(16.6)
1(5.6)
1(56)
1(56)

14.(77.8)
4(2.2)

9(50)
9(50)
0.99(0.78-1.86) z=1978

2(11.1) -

7(389) x2 = 0.500
10(55.6) X2 =0.468
10 (55.6) x2 = 5.900

14(77.8) —
7(33.9)
4(22.2) -

16 (88.9) -
2(11.9) -
12 (66.7) X2 =2.786
4(2.2) -
19.5 (13.75-29.75) Z=1919

P-value

<0.001
0.070
0.131

0.113*

0.119?

0.006*

0.602¢

0.658*

0471

0.048

1.000*
0.480
0.494
0.015

0.658*
0.729*
0.658*

0.658*
0.486°
0.095
0.104*
0.055

Rapid-response, improvement within 7 days; slow-response, improvement within 8-30 deys; IVig, intravenous immunoglobuli; AIDR, acute inflammatory demyelinating polyneuropathy;
AMAN, acute motor axonal neuropathy; GBS, Guillain-Barré syndrome; SD, standard deviation; *Fisher’s exact test; Z, Rank sum test; NA, not applicable.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Association Between the Rate of Treatment Response and Short-Term Outcomes in Childhood Guillain-Barré Syndrome



		Introduction



		Materials and Methods



		Subjects



		Methods



		Motor Functional Disability Assessment



		Clinical and Laboratory Findings



		Electrophysiologic Study



		Statistical Analyses













		Results



		Baseline Clinical Characteristics



		Association Between the Rate of Treatment Response and Walking Capacity







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Abbreviations



		References

















OPS/images/cover.jpg
, frontiers
in Neurology

Association Between the Rate of
Treatment Response and Short-Term
Outcomes in Childhood
Guillain-Barré Syndrome





OPS/images/fneur-12-746389-g001.gif





OPS/images/fneur-12-746389-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Neurology





