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Abstract 
 

Aim:  

 

To study long-term sequelae in children with Guillain–Barre syndrome (GBS). 

 

Method:  

 

This was a prospective observational study with children from two French tertiary centres. 

Data were from clinical and several standardized scales or questionnaires. 

 

Results:  

 

Fifty-one patients were included with a median follow-up of 6 years 4 months (range 3–20 

years) after the acute phase. The sequelae rate was 67% (95% confidence interval [CI] 53–78) 

and did not vary with time. Most children had minor sequelae (Guillain–Barre Syndrome 

Disability Score [GBSDS] = 1); only one was unable to run (GBSDS = 2). The most frequent 

complaints were paraesthesia (43%), pain (35%), and fatigue (31%). The neurological 

examination was abnormal in 18% of children, autonomy was compromised in 14%, and 

symptoms of depression occurred in 34%. The factors associated with late-onset sequelae 

were correlated with severity during the initial phase (i.e. initial GBSDS >4, odds ratio 6.6, 

95% CI 1.8–33; p = 0.009). The predictive factors of more severe late-onset conditions were 

initial severity (p = 0.002) and sex (female patients; p = 0.01). 

 

Interpretation:  

 

Two-thirds of children with GBS had late-onset sequelae following an episode, often minor, 

but sometimes with continuing effects on their everyday lives. Particularly affected were 

those who had severe GBS during the acute phase and who lost the ability to walk. 

 

 

  



Guillain–Barre syndrome (GBS) is an acute post-infectious polyradiculoneuropathy with an 

incidence of 0.34 and 1.34 per 100 000, and is slightly rarer in children than in adults.1 It has 

been the primary cause of flaccid paralysis in children since the introduction of the 

poliomyelitis vaccine.2 The mortality rate remains high in the adult population at 3% to 7%,3 

whereas it is only 0.2% in the paediatric population.4 Motor recovery also seems better, as 

nearly all children regain the ability to walk, regardless of the electrophysiological form, 

although axonal forms exhibit a longer recovery time.5  

 

In the long term, despite seemingly good motor recovery, approximately 10% of adult patients 

have severe sequelae,6 and nearly two-thirds report different symptoms.7 Fatigue is among 

the most disabling of symptoms in immunological neuropathies.8 Some patients also report 

pain, paraesthesia, feelings of imbalance, etc., which significantly affect their everyday lives. 

A Dutch study9 found that nearly half of patients made negative comments about their 

psychosocial situation, 38% were forced to change jobs, and 44% had difficulties pursuing 

recreational activities. In children, motor recovery seems to be better and faster,10 but only 

two studies11,12 have specifically addressed long-term sequelae following the acute phase of 

GBS. In these studies, sequelae were frequent and had an impact on patients' everyday lives. 

The preliminary study identified a rate of highly visible sequelae of approximately 10%, 1 

year after the acute phase of GBS in children. 

 

The aim of this study was twofold: first, to estimate the frequency and describe long-term 

sequelae (at least 3 years after the episode) following GBS where the acute phase occurred 

during childhood; and second, to identify the factors during the acute phase that predicted an 

unfavourable long-term development. 

 

METHOD 
Participants 

 

In this prospective observational study, we included patients who received care for GBS 

between January 2000 and June 2016 at the neuropediatric departments of Toulouse and 

Montpellier University Hospitals. They had all been included in a published study on early 

GBS sequelae.13 In our present study, inclusion criteria were (1) a confirmed clinical 

diagnosis of GBS determined by the Asbury criteria14 or a diagnosis of variant forms in the 

GBS spectrum;15 (2) a minimum period of 3 years between the acute phase of GBS and the 

follow-up consultation to ensure an examination of the stabilized sequelae since it is now well 

known that recovery from GBS can take up to 2 years after the acute period;13 (3) age 

between 0 and 18 years at the time of the acute phase; (4) the absence of an intercurrent event 

(major neurological or orthopaedic pathologies occurring after GBS); and (5) the absence of 

chronic polyradiculoneuropathy. Of the 110 families in the previous team's cohort,13 106 

matched the criteria and were contacted by two physicians at Toulouse University Hospital 

(the first and last authors). Fifty-five patients could not be included (lost to follow-up, refusal, 

etc.) and 51 patients were finally included (Figure S1). 

 

Ethics statement 

 

All parents and children gave their informed oral and written consent after the nature and 

objectives of the study were thoroughly explained. The local ethics committee (Comite de 

Protection des Personnes Est III) and the committee on human research Est-III granted 

authorization to perform this study (sponsor code RC31/19/0311) in accordance with the 

Declaration of Helsinki. 



 
 

 

Procedure and measurements 

 

Parents were contacted by telephone by a paediatric neurologist and were asked to participate 

in the study. They were sent a leaflet describing the characteristics of the study, a recruitment 

letter, and a consent form. When the patients agreed to participate in the study, two paediatric 

neurologists (BE and EC) gathered information on the patients' clinical and administrative 

characteristics in the initial phase, using their medical records. All the patients then came for a 

standard consultation with one of the two paediatric neurologists (BE or EC). They underwent 

a medical examination to research clinical anomalies, especially cranial nerve impairments, 

residual ataxia, or pathological deep tendon reflexes. Their complaints were recorded during a 

semi-structured individual interview. All the patients then underwent the same complete 

individual evaluation using a comprehensive extensive protocol designed to assess (1) direct 

GBS sequelae (motor, sensory, and fatigue) and (2) the consequences of sequelae on quality 

of life. Each area was assessed using one or more self-administered questionnaires, which are 

listed as follows. 

 

 

Direct GBS sequelae (motor, sensory, fatigue) 

 

 

The following tests were used to assess direct GBS sequelae: (1) The Guillain–Barre 

Syndrome Disability Score (GBSDS)16 to evaluate overall handicap (Table 1). (2) The 

Medical Research Council Sum Score17 to evaluate muscular strength (considered 

pathological if a muscle group is deficient [Medical Research Council Sum Score < 60]). (3) 

The Inflammatory Neuropathy Cause and Treatment Sensory Sum Score (INCATSSS)18 to 

evaluate sensory disorders (considered abnormal if the score is positive [INCATSSS >0]). (4) 

The DN4 questionnaire19 to evaluate the neuropathic aspect of the pain (considered to be 

positive if the DN4 score ≥4). (5) The Fatigue Severity Scale (FSS)20 to evaluate fatigue 

(considered to be ‘significant’ if the FSS score ≥4 and ‘severe’ if the FSS score ≥5). (6) The 

Multiple Sclerosis Walking Scale (MSWS),21 a self-evaluation questionnaire validated for 

GBS (considered pathological if the MSWS score >5%) to evaluate walking, cumulated with 

a 6-minute walking test22 (considered abnormal at −2 standard deviations [SD] from the 

norm). 



 

Repercussion on everyday life 

 

The following tests were used to assess repercussions on everyday life: (1) the Overall 

Neuropathy Limitations Scale (ONLS)23 to evaluate functional limitation in everyday 

activities (loss of autonomy was considered if ONLS score ≥1), (2) the Child Depression 

Inventory short version (CDI)24 for children older than 7 years, and (3) the Beck Depression 

Inventory fast screen (BDI)25 for adults were used to screen for depressive symptoms 

(considered pathological if CDI score >3 or BDI score >4 respectively). 

 

Pathological cut-off for the study 

 

A patient was considered to have late-onset sequelae from the acute phase if the GBSDS was 

greater than or equal to 1. 

 

The severity of sequelae was evaluated according to the number of domains of complaints: 

only one motor disorder or sensory disorder complaint or only a complaint of fatigue, or 

complaints in two or all areas. This classification allowed us to better characterize the 

sequelae, in particular the heterogenous group of minor symptoms (GBSDS = 1). Motor 

disorders were defined as a motor impairment (sensation of muscular weakness noted on the 

questioning or Medical Research Council Sum Score < 60 or significant infirmity experienced 

upon walking noted on the MSWS questionnaire or a 6-minute walking test < −2 SD). 

Sensory disorders were defined as the presence of pain, paraesthesia, cramps, or sensory 

impairment determined by the INCATSSS. Fatigue was defined by a complaint of fatigue 

during the medical interview or significant fatigue on the questionnaire (FSS ≥4). 

 

The impact of these sequelae on everyday life was defined by the inability to practise sports 

or receive a normal education or limited autonomy with an abnormal ONLS (score ≥1). These 

sequelae on everyday life were analysed by screening for depression symptoms with a 

pathological score on the CDI or BDI (CDI >3 or BDI >4). 

 

Statistical analysis 

 

The primary analysis was performed on all patients on complete data (no imputation for 

missing data). The rate of late-onset sequelae (primary objective) was estimated on the basis 

of the proportion of patients with a GBSDS ≥1, 3 or more years after the acute phase, with a 

95% confidence interval (CI). The characteristics of sequelae were described with numbers 

and percentages for qualitative variables, and median and first/third quartiles for quantitative 

variables. 

 

For bivariate comparative analyses, we used Pearson's χ2 test for qualitative variables (or 

Fisher's exact test when the conditions for application were not met) and Wilcoxon's non-

parametric test for quantitative variables. 

 

To identify predictive factors of late-onset conditions, the judgement criterion was modelled 

on exposures of interest, one by one, using bivariate logistic regression models after 

verification of the application conditions. To identify predictive factors of the severity of late-

onset conditions, the judgement criterion was modelled on exposures of interest, one by one, 

using bivariate ordinal logistic regression models after verification of the application 

conditions. 



 

RESULTS 
 

Population description 

 

One hundred and ten families were contacted. Fifty-five patients could not be included: 44 

could not be reached, two refused to participate, and nine did not come to the consultation. 

Four more patients were not included because they did not meet the inclusion criteria: they 

had an intercurrent event (serious orthopaedic anomalies not related to GBS [n = 2], acute 

transverse myelitis [n = 1], and white matter lesions on brain imagery under exploration with 

a secondary onset in a child with epilepsy and in utero exposure to sodium valproate [n = 1]). 

Finally, 51 patients were included and analysed (Table 2 and Figure S1). 

 

Among the patients who were included, the median age at diagnosis was 5 years 4 months 

(IQR 3–10 years, range 1–16 years). There were slightly more males than females (sex ratio 

1.3). The initial characteristics at the acute phase of GBS for included patients were compared 

with those not included to ensure the representativeness of the follow-up cohort in relation to 

the initial cohort (Table S1 and Figure S1). The individuals who could not be included in the 

follow-up study were more often the older patients in the cohort (p < 0.001). Overall, the 

other characteristics of those included and those excluded were similar: hospital stay, initial 

severity, clinical symptoms, demyelination, frequency of transfers to intensive care, and the 

frequency of intubation. There were more axonal forms in the excluded patients (29.2%) than 

in the included children (15.6%), but this criterion was not significant (p = 0.117). 

 

Description of residual symptoms after 3 years 

 

At the time of the consultation, follow-up after the acute phase of GBS ranged from 3 years to 

19 years 6 months, with a median of 6 years 4 months (IQR 5–8 years). The median age at the 

follow-up consultation was 11 years 6 months (IQR 9–17 years, range 5–31 years). The rate 

of long-term sequelae, defined by a GBSDS score of at least 1, was 67% (95% CI 53–78%). 

No correlation was found between the time since the episode and the sequelae rate (p = 

0.795). The sequelae therefore seemed to be stable after 3 years and no longer varied with 

time. 

 

Late-onset characteristics 

 

The late-onset characteristics of the patients are described in Table 3. All patients had 

regained the ability to walk autonomously. Among those with sequelae (n = 34, 67%), most 

(98%) exhibited minor symptoms but were able to run (GBSDS score = 1). Only one patient 

was more severely affected and could not run, although he was still able to walk 

autonomously for at least 10 metres (GBSDS score = 2). 

 

With a detailed medical interview, the most common functional signs were paraesthesia 

(43%), pain (35%), and fatigue (31%). The DN4 questionnaire helped verify the neuropathic 

nature of pain only in half of the individuals who had pain (n = 9 out of 18). Nevertheless, we 

identified the diagnosis of neuropathic pain thanks to the medical interview in most patients 

with pain (89% of patients with pain had neuropathic pains such as painful paraesthesia). 

When measured (n = 14), the average pain intensity was 4.9 (SD 1.8) on the Numeric Pain 

Rating Scale. 

 



 

 
 



The detection of a deep tendon reflex anomaly (28%) was not considered as a sequela because 

it was not clinically relevant. However, the rest of the neurological examination found 

disabling sequelae (18%) such as ataxia, motor deficit, or cranial nerve impairments. 

 

The FSS questionnaire identified significant fatigue in 20% of patients and severe fatigue in 

4%. Infirmity experienced upon walking, measured with the MSWS questionnaire, was 

significant for 26% of patients. The 6-minute walking test, performed by 46 patients, was 

below 2 SD for 15% of them. On average, patients had performances of approximately −1.1 

SD (1.4 SD) and the distance travelled during this walking test was correlated with the 

infirmity experienced upon walking measured with the MSWS questionnaire (correlation 

coefficient − 0.6; p < 0.001). 

 

These symptoms had a significant impact on the everyday lives of the patients in our cohort. 

In fact, autonomy in everyday activities, as evaluated by the ONLS, was abnormal for 14% of 

patients. Most children (96%) had been able to receive a normal education, although 

adaptation to the disability was sometimes needed in the first months after the acute phase of 

GBS. Three patients (6%) were unable to practise sports because of motor impairment or 

effort-related susceptibility to fatigue. Symptoms of depression, screened by the CDI or BDI, 

were detected in 34% of patients (15% male, 57% female). The same patients who reported 

symptoms of depression also reported fatigue (p = 0.019), motor impairment (p = 0.019), and 

complaints (p = 0.043). 

 

 

Combination of complaints and severity score 

 

A GBSDS equal to 1 represents a heterogeneous group of minor symptoms. To clarify this 

group, we classified the sequelae into three different areas (motor, sensory, and fatigue). 

 

 

Motor complaints 

 

All patients with a motor impairment (complaints or abnormal motor strength during 

examination or ataxia) also had difficulty walking, as measured by the MSWS questionnaire 

or an abnormal 6-minute walk test. Therefore, the MSWS questionnaire and 6-minute walking 

test detected more patients than the interview or physical examination. These investigations 

seemed to be the most sensitive method for identifying motor complaints: 14 patients (45%) 

among patients with minor sequelae (GBSDS = 1). 

 

 

Sensory complaints 

 

Twenty-seven patients (82%) with minor symptoms were identified as having a sensory 

disorder (complaint of pain and/or paraesthesia and/or cramps and/or abnormal INCATSSS). 

The semi-structured medical interview was more sensitive than questionnaires in identifying 

sensory complaints. In fact, only one patient had an abnormal sensory test (INCATSSS >0). 

 

 

 

 

 



 

 
 



 

Fatigue complaints 

 

Once again, the semi-structured medical interview seemed more sensitive than the FSS 

questionnaire in identifying patients with sequelae of fatigue: 16 patients (49% of those with 

minor symptoms) were considered to have symptoms of fatigue while the FSS score was only 

positive (≥4) for 12 out of 16 patients.  

 

These different types of complaint were often interconnected. Sometimes, one patient 

presented with several types of complaint. The patient experiencing the most severe sequelae 

(GBSDS = 2) experienced fatigue and motor and sensory disorders. 

 

Moreover, a complaint in one domain increased the likelihood of a complaint in another. For 

example, patients with fatigue more frequently also had a sensory complaint (odds ratio [OR] 

4.1, 95% CI 1.1–17.1; p = 0.034) or a motor complaint (OR 22.4, 95% CI 5.2–129.9; p < 

0.001). 

 

We established a severity score based on the number of complaint domains affecting each 

patient (Table 4). Nine of the 10 patients (90%) with repercussions on their everyday lives 

(inability to practise sports or receive a normal education or limited autonomy with an 

abnormal ONLS) were affected in all three areas. On the contrary, 31 patients (78%) without 

repercussions in their everyday lives had no complaints or were affected in only one area. 

Therefore, it would seem that the impact on a patient's life increased (p < 0.001) with the 

number of areas affected. 

 

Two patients had no affected domains, but a GBSDS score of 1 due to a ‘fine motor disorder’ 

and complaints of ‘tremors’ that were not considered in the calculation of the number of 

domains affected, but which nevertheless are minor complaints. 

 

Initial factors associated with severity of residual symptoms 

 

The initial characteristics associated with the risk of late-onset sequelae (Table 5) are 

variables related to the severity of the initial episode: an initial GBSDS score of at least 4 

(GBSDS ≥4, OR 6.7; p = 0.009) and loss of the ability to walk (p = 0.014). 

 

The initial characteristics associated with the severity (number of areas of complaint affected) 

of the late-onset sequelae (Table S1 and Figure S1) are also variables related to the severity of 

the initial episode: GBSDS at least 4 (p = 0.002), loss of the ability to walk (p = 0.001), and 

length of hospitalization (p = 0.013). An association was also noted between female sex and a 

greater number of domains affected (p = 0.005). 

 

 

 

 

 

 

 

 



 
 

DISCUSSION 
 

 

To our knowledge, this is the largest cohort with the acute phase of GBS occurring during 

childhood in which long-term sequelae have been examined. In this study, we aimed to 

estimate the frequency and describe the direct (motor, sensory, and fatigue) and indirect 

(repercussions on quality of life) long-term sequelae (at least 3 years after the acute phase). 

We found a rate of 67% of late-onset sequelae after the acute phase. Three areas of complaint 

were investigated: fatigue disorders, present in 33% of patients; sensory disorders, in 55%; 

and motor disorders, in 31%. In our study, we also aimed to highlight the characteristics of the 

acute phase that predicted unfavourable long-term development. It is interesting to understand 

that the population was derived from a first retrospective study in which the rate of important 

sequelae in the first year of these patients was estimated at 9%.13 Usually, the follow-up of 

these patients was quickly stopped because of a good overall recovery and the minor sequelae 

probably went unnoticed. We found that the factors associated with late-onset sequelae are 

related to the severity at the initial phase: GBSDS of at least 4 and loss of the ability to walk. 

Female sex seems to be a risk factor of more severe sequelae. Therefore, the predictive factors 

of the severity of sequelae were initial severity and female sex. 

 

All the patients who were included survived, had recovered the ability to walk autonomously, 

and most could run (98%). Two-thirds of our patients experienced long-term sequelae. Our 

results highlighted ‘silent’ late-onset sequelae. In an adult population, 65% of minor sequelae 

were observed6 and comparable rates following childhood GBS, which was in line with 

previous studies.12 The nature of complaints was in agreement with those in the literature, 

particularly paraesthesia, pain, and fatigue, which were the most frequent complaints. We 

compared the frequencies of the different sequelae in our cohort with previous cohorts (Table 

6), especially with two paediatric studies11,12 and one mixed paediatric/ young adult study.7 

Results of late-onset sequelae are fairly heterogeneous between the four studies because of the 

areas assessed in each. Our study goes deeper, and shows permanent residual sequelae 

because one-third of the patients exhibited pain and one-third fatigue. Fatigue is a common 

manifestation of GBS and has been most studied in adults: 60% of adult patients experience 

fatigue 1 year after the acute phase.26 Our study extends these findings to the paediatric 

population, highlighting the importance of examining fatigue in children after GBS. 

 

 

 



We also noted a strong association between complaints. For example, fatigue was mainly 

associated with motor complaints. However, it seems difficult to determine the trend and the 

direction of the relation: does motor disorder induce fatigue or does a child have walking 

difficulties because of fatigue? 

 

 
 

Overall, although only one-third of the children were completely free of sequelae, most 

patients were considered cured, without sequelae, at the end of the initial follow-up. Our study 

highlights the need for long-term follow-up for children who have had GBS. Therefore, we 

recommend a routine consultation at a university centre for evaluation of long-term sequelae 3 

years after the acute phase to assess fatigue, sensory impairment (especially pain or 

paraesthesia), and motor impairment (with the MSWS questionnaire, the most sensitive way 

of identifying motor disorder). Identifying these sequelae seems significant to effectively 

inform patients and their families after the acute phase because sequelae can lead to 

permanent repercussions on everyday life. It may also help to identify appropriate 

rehabilitation programmes for children. It is known that the symptoms related to GBS can be 

alleviated in adults after therapy targeting specific activities27 or bicycle exercises,28 with 

very good results for fatigue and functional scores. Follow-up with rehabilitation physicians 

seems essential to improve the autonomy and independence of all children who have GBS but 

there is no evidence-based medical trial about rehabilitation programmes for children after 

GBS. 

 



Sensory testing with the INCATSSS was almost always normal, which indicates proper large-

fibre recovery (tactile discrimination, pallaesthesia, and proprioception). On the contrary, the 

frequency of paraesthesia and neuropathic pain is more indicative of residual small-fibre 

sequelae. This predominantly small-fibre complaint has been previously demonstrated in adult 

patients after GBS.29 

 

We aimed to identify the link between direct late-onset sequelae and repercussion on daily 

life. Overall, we determined that, for a significant proportion of the children with GBS, 

residual sequelae are part of daily life and for some there is a great impact on quality of life as 

practising sports is inhibited (6%), and normal schooling (4%) and functional autonomy (in 

14% of cases) are compromised. 

 

Therefore, in our study, the severity of the impact on quality of life seemed to be related to the 

number of areas of complaint affected: sensory, motor, or fatigue. In most instances, patients 

whose daily lives were impacted were affected in the three domains. 

 

It would be beneficial if future research were to delve further into this relation between these 

late-onset sequelae and the GBSDS. GBSDS stage 1, ‘minor symptoms’, is currently non-

specific, and could be subdivided according to the type or number of areas of complaint 

affected (fatigue, sensory disorders, and motor disorders). These areas of complaint could be 

integrated into the GBSDS. This graduation would be interesting to improve the 

characterization of this heterogeneous group of patients with minor sequelae. 

 

As many as one out of every three children who had been affected by GBS were at risk for 

depressive symptoms (34%). Female sex was a predictive factor and more females (57%) than 

males (15%) had depressive symptoms. Our results did not correspond with previous ones. 

Although it is well established that autoimmune diseases of the nervous system increase the 

risk of psychiatric illnesses,30 the rate of depressive symptoms in GBS was close to 7% to 

10%.12,31 We can explain this by the scales used in our study. Both scales, the CDI24 for 

children and the BDI25 for adults, were used just for screening and to detect depressive 

symptoms. Therefore, these should be considered as screening scales not as diagnostic scales. 

In addition, both scales were short versions, identified to be more sensitive than long 

versions.24 

 

We identified no association between the frequency of depressive symptoms and age at 

diagnosis or initial severity. However, we noted a significant association between depressive 

symptoms and fatigue (p = 0.019). The same trend was noted between depressive symptoms 

and motor complaints (p = 0.019). The number of complaints was also found to be associated 

with the risk of depressive symptoms (p = 0.043): the risk of depression increases as the 

number of complaints increases. We also detected an association between depressive 

symptoms and indirect complaints (repercussions on quality of life). At equal age, sex, and 

initial severity, children with GBS repercussions on quality of life were found to be most 

often depressed (OR = 8.2 [1.3–82.3]; p = 0.041). However, because our study was cross-

sectional, it was difficult to specify the implication of one or the other, especially which was 

causing the other. A complementary study would be very important to examine the long-term 

psychiatric repercussions of GBS in children. 

 

 

 

 



 
 

 

In our study, the presence of late-onset sequelae after the critical phase was significantly 

related to two factors. First, we found that the initial severity during the acute phase of GBS 

was correlated with the presence of late-onset sequelae and more severe sequelae (with a 

larger number of areas of complaint present in the severity score). In adult GBS, the initial 

clinical severity has been well known to be a predictive factor for late-onset sequelae.32 

However, to our knowledge, it is the first time that it has been attested in children. This 

supports the need for optimal treatment, especially for children with severe forms of GBS in 

the acute phase because it would seem that they will be the most affected in the long term. 

Although intravenous immunoglobulins seem to accelerate motor recovery in children, 33 this 

treatment may not influence the prognosis in the longer term.34,35 

 

Second, in our study, female sex was a predictive factor for more serious sequelae on the 

severity score. We found only one study with adult patients that also identified female sex as a 

predictive factor for a poor long-term prognosis after GBS, regardless of the functional or 

psychological level.36 Several hypotheses could support this finding. It has been consistently 

demonstrated in many studies37,38 that the GBS incidence was higher among males than 

females (male: female ratio 1.59:1). Such male predominance is uncommon for an 

autoimmune disease. Furthermore, GBS incidence is modified during pregnancy,39 which 

supports the theory of a hormonal action or a genetic/ sex-determination influence. This raises 



the question of whether there is also a difference in the sequelae between female and male 

children. 

 

Lastly, in our study, we detected no association between age at the time of the episode and the 

rate of sequelae. Therefore, age at the time of GBS is not an explanatory factor for sequelae, 

nor is it an aggravating or enhancing factor. Consequently, it should be noted that the silent 

residual sequelae of GBS are generally stable 2 years after the onset of GBS. However, this 

finding is very important to set the date for follow-up care. 

 

To our knowledge, ours was the largest cohort with the acute phase of GBS occurring during 

childhood in which long-term sequelae have been examined. Although the number of patients 

lost to follow-up compared with the original cohort may raise concerns about selection bias, 

this bias is more likely to be in favour of underestimating the rate of distant sequelae, as it has 

been shown that initial severity is associated with the risk of sequelae, and the initial 

involvement of included patients was slightly less severe (non-significant) than that of 

excluded patients (Table S1 and Figure S1). However, we cannot exclude the possibility that 

the non-included patients, who had an episode earlier than the others, had different 

characteristics in other respects and that this influenced the result. 

 

Patient assessment was performed by a single examiner, which helped to homogenize the 

assessment across patients, but did not eliminate examiner-related measurement bias. 

However, we used several tests and questionnaires that are validated and standardized. Three 

types of complaint were investigated: fatigue, sensory disorders, and motor disorders, by 

means of both a semi-structured interview and standardized scales. The semi-structured 

interview, even if more subjective and examiner-relative, was more sensitive than the 

standardized questionnaire scores in assessing fatigue and neuropathic pain. The standardized 

questionnaires detected less than half of the children complaining of fatigue during a semi-

structured interview. Therefore, in clinical practice, for these two domains it seems that 

identifying the complaint during a semi-structured interview may be preferable to using 

standardized scales. Conversely, for motor impairment, the scores on the questionnaires 

seemed more sensitive than recording the complaint in a semi-structured interview. The 

MSWS questionnaire, especially, seemed to effectively detect patients with a motor and 

walking disorder with a threshold set at 5%, beyond which the infirmity experienced seemed 

significant. According to our observations, the DN4 questionnaire was found to be 

inappropriate for paediatric patients. Indeed, most of the items were too complex for younger 

patients. This observation is shared by other paediatricians and an adaptation of the DN4 

questionnaire using illustrations for younger patients is currently being validated. The ONLS 

questionnaire was useful in discovering physical functioning, but it could not take account of 

patients' participation in activities. 

 

In this study, we created a severity score based on the number of domains affected in sensory 

impairment, motor impairment, and fatigue. This score is interesting because it allows us to 

better characterize a heterogeneous group of patients with mild sequelae. We have shown that 

more severe scores have more frequent impacts on activities of daily living. However, for 

clinical use, these tests and questionnaires should first be validated specifically in other 

populations, which was not the aim of this study. In terms of identifying predictive factors, 

this study allowed us to prospectively identify initial characteristics associated with the 

presence and severity of sequelae. It would be interesting to confirm the relevance and 

evaluate the performance of these factors, as predictors that could potentially guide clinical 

decisions, in other studies and other populations. However, from this study, we cannot draw 



causal conclusions about the relation between these factors and subsequent disease 

progression, as neither the study design nor the analysis strategy was designed to do so. 

 

CONCLUSION 
 

We highlight the fact that two-thirds of the children in our study had late-onset sequelae after 

childhood GBS. These did not improve over time. Late-onset sequelae are often 

underestimated in children who have recovered the ability to walk and, for the most part, to 

run after being paralysed in the acute phase of the disease.  

 

The risk of sequelae is related to the initial severity (particularly the loss of the ability to walk 

during the acute phase of GBS) and to sex (females are more likely than males to have more 

severe sequelae). 

 

Three areas of complaint are possible: fatigue, sensory disorders, and motor disorders. We 

have highlighted the fact that silent residual sequelae of GBS limit participation in sports, 

normal schooling, autonomy, etc., de facto hindering everyday life. The association of several 

areas of complaint leads to repercussions on everyday lives. Depressive symptoms are also 

especially common. These conditions could be integrated into the scale to evaluate sequelae 

after GBS (GBSDS). Stage 1, which is characterized by the rather imprecise term ‘minor 

sequelae’, could be subdivided. A full follow-up after 2 or 3 years from the acute phase seems 

essential once the situation has stabilized. 
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