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Background: Guillain–Barré syndrome (GBS) is an acute immune-mediated peripheral neuropathy with a highly variable clinical 
course and outcome. There remain diagnostic and treatment challenges in resource limited settings. This study aimed to describe the 
clinical presentation, diagnostic and management challenges, and hospital outcome of children with GBS in southern Ethiopia.
Methods: A retrospective chart review of children aged ≤14 years who were admitted with a diagnosis of GBS to Hawassa University 
Comprehensive Specialized Hospital from 2017 to 2021 was done. Medical records of 102 children who fulfilled the Brighton Criteria 
for GBS were reviewed, and data on demographic, clinical characteristics, investigation findings, treatment, and outcome were 
collected. Logistic regression analysis was done to determine factors associated with mortality.
Results: The mean age of the study subjects was 7.25±3.91 years and 63.7% were male. Antecedent event was present in 48% of the 
cases, and the most common triggering factor was upper respiratory tract infection (63.8%). The mean Hughes disability score was 
4.23±0.54, 4.48±0.71, and 4.03±0.86 at admission, nadir and discharge from hospital, respectively. Cranial nerve involvement was 
present in 27.5% of patients and bulbar palsy was the most common finding. Dysautonomia was observed in 57.8% of the participants. 
Sixty-three patients (61.8%) needed ICU care but only 43 of them (68.3%) were admitted to ICU. Similarly, 31 patients (30.4%) 
required respiratory support but only 24 of them (77.4%) were on mechanical ventilator. No patient had nerve conduction study. Only 
5.9% of patients received IVIG. Thirteen patients (12.7%) died of GBS and the presence of respiratory failure was the only 
determinant of mortality [AOR = 11.40 (95% CI: 1.818, 71.52), p = 0.009].
Conclusion: There is a gap in the diagnosis and management of children with GBS; and mortality from the disease is higher than 
reports from other settings.
Keywords: Guillain–Barre syndrome, outcome, resource limited setting

Introduction
Guillain–Barré syndrome (GBS) is an acute immune-mediated, mostly post infectious, peripheral neuropathy with 
a highly variable clinical course and outcome.1 It is the most common cause of acute flaccid paralysis (AFP) 
worldwide.2 Although the epidemiology of GBS varies from region to region, its annual incidence in children is reported 
to be 0·6 per 100,000 per year and the disease is more common in males than in females.1,3 The poor hygienic and 
sanitary conditions in low-income countries are associated with higher rates of exposure to infectious organisms that are 
capable of triggering GBS.4

The clinical manifestations of GBS vary remarkably. In patients with typical GBS, the key presenting feature is 
rapidly progressive ascending bilateral symmetrical weakness and areflexia or hyporeflexia, although deep tendon 
reflexes (DTR) can be normal or even exaggerated in the initial stages of the disease.4 GBS can also have atypical 
presentation. Weakness may be asymmetrical or descending type, can be predominantly proximal or distal, and can start 
simultaneously in all limbs. Cranial nerve deficits, autonomic dysfunction, sensory disturbances, ataxia, and muscle pain 
or radicular pain can be experienced by patients with GBS.5–7
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The clinical presentation of GBS is different in children compared with adults.8,9 Preschool children with GBS 
usually present with nonspecific or atypical clinical features, such as poorly localized pain, refusal to walk, or an 
unsteady gait that often result in misdiagnosis and delayed diagnosis.6,10

Diagnosis of GBS is mainly based on clinical features, supported by cerebrospinal fluid (CSF) examination and nerve 
conduction studies.11 The typical CSF finding of GBS is an increased protein level with a normal cell count (albumi-
nocytological dissociation) although the protein level may be normal if CSF is analysed early in the course of illness.12 

Nerve conduction study is required to reach the highest level of diagnostic certainty and to distinguish between GBS 
variants. Although the diagnosis of GBS is usually straightforward, it can be challenging especially in young children, 
atypical cases, and in low-income countries with poor diagnostic facilities.4

Patients with GBS need immunotherapy (IVIG or plasma exchange) alongside meticulous monitoring and supportive 
care. However, neither IVIG nor plasma exchange are affordable for the majority of patients in resource poor settings. 
Though the evidence is limited, there are reports of effective use of cheaper alternatives such as modified therapeutic 
plasma exchange, exchange blood transfusion, rituximab, and pulse steroid therapy in the treatment of GBS.13

Studies showed that about 20–30% of patients with GBS develop respiratory failure and require admission to 
intensive care unit (ICU).1,14 However, the number of ICU beds is limited in low-income countries and patients that 
require ICU care often die. A study in Bangladesh revealed that the absence of ICU support when required was the 
strongest risk factor for death in patients with GBS.15 Respiratory distress, complications during hospitalization, and ICU 
requirement were significantly associated with mortality in an Iranian study.16

Deaths from GBS can occur during the acute progressive phase, the plateau phase, or the recovery phase, and most 
frequently from respiratory or cardiovascular complications.17

Mortality from GBS is higher in low-income as compared to high-income countries; for example, a mortality of 
11.5% during the acute phase of the illness was reported from India18 while no mortality was reported in a French19 and 
a Korean study.20

GBS is under-reported in Ethiopian children; and there has not been any study from the southern part of Ethiopia. 
This study aimed to describe the clinical presentation, investigation, treatment, and hospital outcome of children with 
GBS in southern Ethiopia.

Methods and Materials
Study Area
The study was conducted in Hawassa University Comprehensive Specialized Hospital located about 275 km south of 
Addis Ababa, the capital city of Ethiopia. The hospital is a tertiary care center that provides neurodiagnostic services 
including electroencephalography, CT scan and MRI; however, nerve conduction study is not available in the hospital.

Study Design, Subjects and Sample
The study was a retrospective study conducted on pediatric patients aged ≤14 years admitted with a diagnosis of GBS to 
Hawassa University Comprehensive Specialized Hospital. Sample size was not calculated as the target population was 
limited. The medical records of all children who were evaluated by a pediatric neurologist and had a primary discharge 
diagnosis of GBS over a 5-year period (2017 to 2021) were reviewed, and a total of 102 children with typical GBS 
(children with flaccid symmetrical ascending weakness with hyporeflexia or areflexia) were enrolled in the study. 
Diagnosis of GBS was made using Brighton criteria and classified into different levels of diagnostic certainty ranging 
from level 1(highest) to level 4(lowest) as shown in Table 1.12

Children with atypical GBS, CSF WBC count of >50/µL, AFP with sensory level, previous neuromuscular weakness, 
diphtheria, hypokalaemia, AFP with central nervous system involvement, previous neurologic insult, autoimmune 
disease, and a progressive neurologic disease were excluded from the study.
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Data Collection Procedure
Data were collected using a data collection tool that contained questions about demographic and GBS-related informa-
tion. Demographic information included age, sex, and residence. GBS-related information included duration of paralysis 
before admission, triggering factor, vaccination status for polio, season of onset, physical examination findings, CSF 
analysis results, treatment received, complications, duration of hospital stay, and outcome at discharge. Severity of the 
disease was evaluated using Hughes GBS disability score that has six levels: 0 = healthy; 1 = minor symptoms and 
capable of running; 2 = able to walk 5m or more without assistance but unable to run; 3 = able to walk 5m across an open 
space with help; 4 = bedridden or chair-bound; 5 = requiring assisted ventilation for at least part of the day; 6 = dead.21 

The nadir of disease was defined as the highest Hughes GBS disability score.

Data Processing and Analysis
Data were entered in the Statistical Package for Social Sciences (SPSS) software (version 26) for windows and cleaned, 
and descriptive and analytic statistics were done as applicable. Patients’ sociodemographic characteristics and GBS- 
related variables were summarized using frequency distribution tables. Mean/median and standard deviation/inter quartile 
range were calculated for continuous data. Logistic regression analysis was done to determine factors associated with 
mortality from GBS. A P-value of less than 0.05 was considered statistically significant.

Ethical Considerations
The study was conducted after obtaining ethical clearance from the Institutional Review Board of Hawassa University, 
College of Medicine and Health Sciences. This study complied with the Declaration of Helsinki. All personal identifica-
tions were excluded during data collection.

Results
The medical records of 102 children who fulfilled the Brighton Criteria for GBS were reviewed. The clinical criteria for 
level 2 of diagnostic certainty of the Brighton Criteria12 were met in 49% of the study subjects while the remaining 51% 
fulfilled level 3 of diagnostic certainty. No patient met level 1 of diagnostic certainty as electrophysiologic studies were 
not performed in this setting. The mean age of the study subjects was 7.25±3.91 years (range: 1–14 years) and 63.7% 
were male. The majority (68.6%) were from rural areas. The median duration of illness before presentation to hospital 
was 6 days (IQR 3 −10 days). Antecedent event was present in 48% of the study subjects, and the most common 
triggering factor was upper respiratory tract infection (61.2%). More cases were reported in the month of November than 
in any other month of the year. The majority (78.4%) of the study participants had quadriplegia while the rest had 
involvement of only the lower limbs at presentation. The mean Hughes disability score was 4.23±0.54, 4.48±0.71, and 
4.03±0.86 at admission, nadir and discharge from hospital, respectively.

Cranial nerve involvement was present in 27.5% of the patients and bulbar palsy was the most common finding. 
Dysautonomia was observed in 57.8% of the participants. Sixty-three patients (61.8%) needed ICU care but only 43 of 
them (68.3%) were admitted to ICU. Similarly, 31 patients (30.4%) required respiratory support but only 24 of them 

Table 1 Brighton Criteria Level of Diagnostic Certainty of GBS

Variables Level 1 Level 2 Level 3 Level 4

Bilateral and flaccid weakness of limbs + + + ±

Decreased or absent deep tendon reflexes in weak limbs + + + ±

Monophasic course and interval between onset and nadir 12 hours to 28 days and subsequent clinical plateau + + + ±

Albuminocytological dissociation (CSF protein level above normal value and CSF cell count < 50 cells/μL) + ± - ±

Electrophysiologic findings consistent with GBS + ± - ±

Absence of an alternative diagnosis for weakness + + + +
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(77.4%) were on mechanical ventilator. Lumbar puncture was performed in only 63 patients (61.8%) 1 week after the 
onset of weakness, and albuminocytological dissociation was observed on CSF analysis in 50 patients (79.4%). Thirteen 
patients had normal CSF protein, and no repeat lumbar punctures were done. Thirteen patients who presented with 
respiratory muscle involvement and/or bulbar palsy within few days of the onset of weakness were directly admitted to 
ICU and were put on ventilator and did not undergo lumbar puncture. The reason why lumbar puncture was not done for 
the remaining patients was not documented. The median CSF protein was 75 mg/dL (IQR: 51–104 mg/dL) and the 
median CSF white blood cell count was 0/µL (range: 0–50/µL). No patient had nerve conduction study. No micro-
biologic studies were performed to identify specific triggers of the disease. Only 5.9% of patients received IVIG. 
Nineteen of the 24 of patients on mechanical ventilator (79.2%) were treated for ventilator associated pneumonia, 7 of 
the 13 patients (53.8%) with bladder and bowel dysfunction were treated for UTI, and 10 patients were treated for other 
hospital acquired infections.

Patients remained in hospital until no more progression of the illness, and the median duration of hospital stay was 9 days 
(IQR 4–15 days). At discharge from hospital, 44.1% had some improvement of the body weakness and/or the dysautonomia, 
40.2% were in the same condition, and 3% had worsening of their body weakness compared to their condition at admission. 
Thirteen patients (12.7%) died of GBS: 7 from dysautonomia, 5 from respiratory muscle involvement, and 1 from complica-
tions of intubation. The demographic and clinical characteristics of the patients are summarized in Table 2.

Table 2 Demographic and Clinical Characteristics of Children with GBS (n = 102)

Variables Category Frequency

Age(years), mean ± SD 7.25±3.91

Sex, n(%) Male 65(63.7)

Female 37(36.3)

Age(years) <5 36(35.3)

5–9 32(33.3)

10–14 34(31.4)

Residence Urban 32(31.4)

Rural 70(68.6)

Season of onset December-February 16(15.7)

March-May 26(25.5)

June-August 28(27.5)

September-November 32(31.4)

Antecedent event present Yes 49(48)

No 53(52)

Antecedent event URTI 30(61.2)

AGE 12(24.5)

URTI&AGE 5(10.2)

Anti-rabies vaccine 1(2)

Malaria 1(2)

(Continued)
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Table 2 (Continued). 

Variables Category Frequency

Pain Present 62(60.8)

Absent 40(39.2)

Hughes disability score(mean) At presentation 4.23 ± 0.54

At nadir 4.48 ± 0.71

At discharge from 

hospital

4.03 ± 0.86

Cranial nerve involved Bulbar palsy 26(92.8)

CN7 palsy 1(3.6)

Both bulbar and facial 1(3.6)

Patient needed ICU care Yes 63(61.8)

No 39(38.2)

Percentage that got ICU care from those in need 
(N=63)

Yes 43(68.3)

No 20(31.7)

Dysautonomia Yes 59(57.8)

No 43(42.2)

CSF analysis done Yes 63(61.8)

No 39(38.2)

CSF analysis typical of GBS(n=63) Yes 50(79.4)

No 13(20.6)

Treated with IVIG Yes 6(5.9)

No 96(94.1)

Patients that required mechanical ventilation Yes 31(30.4)

No 71(69.6)

Percentage that received respiratory support (N= 31) Yes 24(77.4)

No 7(22.6)

Antibiotic treatment Yes 36(35.3)

No 66(64.7)

Outcome at discharge from hospital Improved 45(44.1%)

Same 41(40.2)

Worsened* 3(2.9)

Died 13(12.7)

Note: *Worsened compared to condition at admission. 
Abbreviations: AGE, acute gastroenteritis; CN7, cranial nerve 7; ICU, intensive care unit.
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On bivariate logistic regression analysis respiratory failure, cranial nerve involvement, dysautonomia, absent deep 
tendon reflexes, ICU admission, mechanical ventilation, and duration of paralysis before presentation were associated 
with mortality; however, only respiratory failure was found to have a statistically significant association with mortality in 
the multivariable logistic regression model. Children with GBS who had respiratory failure were about eleven times more 
likely to die than those who had no respiratory failure [AOR = 11.40 (95% CI: 1.818, 71.52), p = 0.009)] (Table 3).

Discussion
In this study, we described the clinical characteristics and hospital outcome of 102 children with a clinical diagnosis of 
GBS. The disease was more common in males (63.7%), and this is consistent with other reports.1,8,14 Unlike adults in 
whom the incidence of GBS increases linearly with age,22,23 GBS in children is more common in the young. Studies 
from Denmark and Finland revealed that the incidence of GBS peaked at the age of 2 years.3,24 Similarly, a Chinese 
study showed that incidence of the disease peaked in children aged 1–4 years.7 In this study, the mean age of the 
participants (7.25±3.91 years) is in line with findings of other studies;7,13 and 35.3% of them were under 5 years of age 
which is consistent with a report from China.8

Some studies showed clustering in the incidence of GBS during certain seasons of the year: an observation that can be 
explained by the seasonality of certain triggers of GBS like gastroenteritis and influenza.6,25 In our study, more cases 
were observed in the months of September to November, particularly in the month of November, which coincides with 
the flu season in this setting.26 An antecedent event, an infection or another immune stimulator that induces an aberrant 
autoimmune response against peripheral nerves, usually precedes the onset of GBS.1 In this study, antecedent event was 
present in 48% of cases which is comparable to a finding from China7 but lower than an 80% reported in a multicentre 
study from Europe,6 a 63% reported in a nationwide study from Denmark,3 and a 73.2% reported in a previous study 
from Ethiopia.27 Although it is suggested that the poor sanitary and hygienic conditions prevalent in developing countries 
increases the risk of exposure to gastrointestinal pathogens that may increase the incidence of gastroenteritis triggered 
GBS,4,23 upper respiratory tract infections were the most commonly reported triggers in our setting. Our finding is in line 

Table 3 Logistic Regression Analysis Results of Factors Associated with Mortality in Children with GBS 
(N = 102)

Variable Category COR (95% CI), p AOR (95% CI), p

Deep tendon reflexes Diminished 0.07(0.02, 0.27), <0.001 0.29(0.04, 2.04), 0.22

Absent 1 1

Cranial nerve involvement Present 23.29(4.72,114.99),<0.001 19.79(0.26, 1483.64), 0.18

Absent 1 1

ICU admission Yes 5.66(1.45,22.04), 0.013 0.39(0.02, 6.87), 0.52

No 1

Respiratory failure Present 22.13(5.51,88.96), <0.001 11.40(1.818,71.52), 0.009

Absent 1

Dysautonomia Present 11.22(1.40,89.96), 0.023 5.50(0.26,98.59), 0.29

Absent 1

Mechanical ventilation Yes 11.10(3.02,40.81), <0.001 0.33(0.003,35.82), 0.64

No 1

Duration of paralysis before presentation 0.79(0.62, 0.99), 0.044 0.84(0.53, 1.31), 0.44

Note: 1: Reference. 
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; ICU, intensive care unit; P, p-value.
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with the findings of the International Guillain-Barre Syndrome Outcome Study,23 and studies from Taiwan14 and Korea.28 

However, tests to identify the specific infective pathogens that triggered the illness were not performed in this study.
The diagnosis of GBS in children, especially in resource poor settings where diagnostic facilities are limited, is 

challenging; and multiple referrals and delay in diagnosis is common.4 In this study, the median duration of illness before 
presentation to hospital was 6 days- an interval shorter than reports from other similar settings.29 The relatively short 
median duration before admission could be explained by the presence of a more severe disease in the majority of cases 
(78.4% had quadriplegia at admission), forcing caretakers to seek medical help early. Pain is very common in children 
with GBS and has been reported in 35% to 70% of cases.3,6 In our study, 60.8% of patients had documented pain that 
required treatment; and amitriptyline was the most commonly used drug. Autonomic dysfunction was observed in 57.8% 
of our patients which is comparable to the finding of a multicentre study in Europe (51%),6 but higher than the 46% 
reported from the USA5 and the 35% from France.19 However, only blood pressure fluctuations and bladder and bowel 
dysfunctions were assessed, suggesting that the prevalence of dysautonomia might have been higher if other functions of 
the autonomic nervous system had also been assessed. In this study, the predominant autonomic dysfunction was blood 
pressure fluctuation emphasizing the need for close monitoring of the cardiovascular function of children with GBS. The 
incidence of cranial nerve dysfunction in our patients (27.5%) was lower than that reported from the United States5 and 
Europe.6,19 Bulbar palsy was the most common cranial nerve dysfunction in this study, a finding similar to that reported 
from India18 and Pakistan.30 However, facial nerve palsy was the most commonly involved cranial nerve in other 
studies.19,31 The typical CSF albuminocytological dissociation of GBS was demonstrated in 79.4% of those who 
underwent lumbar puncture, a finding similar to a report from Denmark (80%),3 but higher than the 73% and lower 
than the 88% reported from France19 and China,7 respectively.

Admission to ICU is recommended for children with GBS who have rapidly progressive weakness, severe autonomic 
dysfunction, severe swallowing dysfunction and/or diminished cough reflex or imminent respiratory insufficiency.32 

Although 63 (61.8%) of the patients needed ICU care, only 43 of them (68.3%) were admitted to ICU as the number of 
ICU beds are limited in this setting. Although 31 patients (30.4%) required mechanical ventilation (due to respiratory 
muscle involvement and/or bulbar palsy), only 24 of them (77.4%) managed to get the service due to shortage of 
ventilators. The proportion of patients that required mechanical ventilation in this study is higher than the 10% and 13% 
reported from France19 and Germany,6 respectively. Our finding also showed a higher percentage of GBS cases that 
required mechanical ventilation compared to what was reported previously from Ethiopia.27

GBS is a potentially life-threatening disease that requires supportive medical care and immunological treatment.1 

However, the cost of immunotherapy in low-income countries is unaffordable to the majority of patients. In this setting, 
only 5.9% of the patients received IVIG while 41.7% and 91% of children with GBS received the treatment according to 
reports from Mexico33 and France,19 respectively. The big management gap between developing and developed countries 
underscores the need for designing a mechanism to avail an affordable and effective treatment to children with (at least) 
the severe forms of GBS in resource-poor settings. In this study, treatment for nosocomial infections was documented in 
35.3% of children with GBS - a finding higher than the 20.8% reported from Mexico.33

Mortality from complications of GBS is generally low (1–2%).34 However, it is higher in developing countries than 
what has been reported from developed countries.4 The 12.7% mortality during the acute phase in our setting was 
comparable to the 11.5% reported from India18 and the 11% from Bangladesh35 but higher than figures reported from 
Spain (3.5%),36 Korea (0%)20 and France (0%).19

The high mortality in this setting could partly be related to the small number of patients that received ICU care.15 

Several factors were reported to have association with mortality in previous studies. The presence of respiratory 
distress,16 axonal variant of GBS and severity of weakness,35 and lack of ICU care15 were some of the reported 
determinants of mortality. In our study, respiratory failure was the only determinant of mortality. We could not evaluate 
the association between GBS variants and mortality as no patient had NCS; and the absence of other determinants of 
mortality in this study may be related to the small number of study subjects.

Our study has a number of limitations. First, we were unable to include patients with atypical presentation that could 
have resulted in selection bias; and the results of the study might have been different if patients with atypical GBS had 
also been included. As none of the patients included in the study were subjected to NCS-EMG, we could not describe the 
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subtypes of the disease, and the level of diagnostic certainty is reduced with possible inclusion of some GBS mimickers 
with more severe (or benign) presentations that may affect the prognosis. The other limitation of the study comes from its 
retrospective nature as some important data (for example, duration from disease onset to nadir, some features of 
autonomic dysfunction, type and severity of pain, reasons why lumbar puncture was not done for some of the patients) 
were missed. Moreover, the long-term outcome of our patients was not studied.

Conclusion
The study tried to describe the clinical presentation and short-term outcome of pediatric GBS in a resource poor setting. 
There is a gap in the diagnosis and management of children with GBS in southern Ethiopia; and mortality from the 
disease is higher than reports from other settings. Efforts should be undertaken to improve the diagnostic capabilities and 
to design mechanisms to avail treatment to children with GBS in resource poor settings to improve outcome. We 
recommend a prospective multicentre study with an adequate follow-up period to determine the variants of GBS and the 
long-term outcome of children with GBS in this setting.

Abbreviations
AFP, acute flaccid paralysis; GBS, Guillain Barre syndrome; CSF, cerebrospinal fluid; ICU, intensive care unit; SPSS, 
Statistical Package for Social Sciences; IVIG, intravenous immunoglobulin; MV, mechanical ventilation; IQR, inter-
quartile range; NCS-EMG, nerve conduction study-electromyography.
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