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Abstract 
We describe an investigation to identify the causative agent and risk factors for a cluster of Guillain-Barre Syndrome (GBS) 
reported in northern Bangladesh, November 2018. Medical record review and verbal autopsies were conducted. We actively 
searched for and interviewed other GBS cases in the hospital to gather demographic and clinical information. Blood samples 
were collected for serological testing for campylobacter and molecular testing for dengue, Zika, and Chikungunya and stool 
samples for poliovirus. We identified 13 GBS patients of which eight were males. The case fatality rate was 23%. We found 
development of respiratory muscle paralysis in 10 patients; three had rapid involvement within 48 hours and eventually 
died in the acute progressive phase without mechanical ventilation support. Serological tests confirmed the presence of 
antibodies against Campylobacter jejuni in three of seven patients. All other tests were negative. The high case fatality rate 
was due to rapid onset of respiratory muscle paralysis. We recommend establishing a surveillance system to timely capture 
and report GBS patients and to enhance investigation capacity. We also recommend that sufficient quantity of mechanical 
ventilators be present in peripheral tertiary hospitals.  
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Introduction  

Guillain-Barre Syndrome (GBS) is an autoimmune 
disease of the peripheral nerves that typically presents 
as acute, relatively symmetric, flaccid limb 
weakness.1,2 The global incidence is estimated at 1–2 
cases/100,000 population per year.3 The rate in 
Bangladesh is less than 5/100,000 population per 
year.4–6 

GBS has three phases: a progressive phase lasting 
from days to 4 weeks and peaks at 7–14 days, a plateau 
phase with little clinical change lasting from days to 
months, and a recovery phase lasting months to years.7 
Patients may develop autonomic instability, cranial 
nerve dysfunction and neuromuscular respiratory 
failure, which are the most common causes of death in 
GBS.8-10 Deaths associated with GBS predominantly 
occur during the recovery phase.11 Mortality from GBS 
is also associated with the need for mechanical 

ventilation resulting from respiratory failure in 14% of 
cases. It usually takes 10–14 days from development of 
first symptoms to peak weakness.12 The median 
duration of mechanical ventilation is 28 days, 
interquartile range (IQR) 12–60 days. Tetraparesis or 
tetraplegia can develop within 24 hours. The reported 
mortality rates range from 3–7% in North America and 
Europe to 13% in Asia.3,13 

In Guillain-Barre Syndrome, the immune system 
mistakenly attacks healthy nerves, the exact cause of 
this being unknown. Therefore, there is no known 
prevention. However, the disease’s occurrence can be 
decreased by combating common triggering infected 
agents, such as Campylobacter jejuni, certain 
arboviruses (e.g., dengue, Chikungunya, and Zika 
viruses), Mycoplasma pneumoniae, cytomegalovirus, 
Epstein-Barr virus, Haemophilus influenzae, and 
Leptospira.14,15 
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On 8 Nov 2018, the Civil Surgeon of Joypurhat District, 
in northern Bangladesh, notified the Institute of 
Epidemiology, Disease Control and Research (IEDCR) 
about the deaths of three hospitalized patients with 
GBS in several hospitals. The IEDCR immediately 
deployed an outbreak investigation team, including 
three medical doctors, two medical technologists, one 
logistician, and one driver. The objectives of the 
investigation were to verify the event, identify the 
etiologic agent, determine associated factors of death 
due to GBS, and to contain the outbreak. 

Methods 

We investigated the outbreak from 8 to 17 Nov 2018 in 
Joypurhat District Hospital where GBS cases-patients 
were reported and in the communities of the case-
patients. We conducted a descriptive study using 
mixed methods and field investigations. We also 
searched hospital records in the Joypurhat District 
Hospital for case-patients diagnosed with GBS and for 
previous records of GBS outbreaks at the local, 
regional, and national levels. 

A suspected case was a resident of Joypurhat District 
with clinically diagnosed GBS from 1 Sep to 15 Nov 
2018. A probable case was a suspected case with 
albuminocytologic dissociation in cerebrospinal fluid 
with or without electrophysiologic findings. The 
clinical diagnosis of GBS consisted of symmetrical 
ascending paralysis or weakness, reduction or loss of 
deep tendon reflex, autonomic neuropathy, and cranial 
nerve palsy. In this investigation, there were only 
suspected and probable cases because laboratory 
testing for GBS was not available.   

We reviewed the medical records of all inpatients in 
the medicine, pediatric, and neurology departments of 
Sadar Hospital and all sub-district hospitals, 
Rajshashi Medical College and Shohid Ziaur Rahman 
Medical College to identify suspected and probable 
GBS cases. We abstracted the patient’s clinical 
information and traveled to the patient’s home to 
interview the case-patients and relatives of dead case-

patients. We modified questionnaire, developed by the 
World Health Organization for verbal autopsies.16 We 
collected cerebrospinal fluid (CSF) from the case-
patients and performed nerve conduction studies. 

Blood, urine and nasal swab samples were collected 
from the patients and tested for Campylobacter jejuni 
(C. jejuni), Zika, dengue, and Chikungunya. The            
C. jejuni test determines the presence of lipo-
oligosaccharides by ELISA and was done at the 
International Center for Diarrheal Disease Research, 
Bangladesh. Zika, dengue, and Chikungunya were 
tested by RT-PCR and ELISA for IgG and IgM and 
influenza by RT-PCR. A serological test was used to 
identify cytomegalovirus. Urine samples were tested 
at IEDCR lab for Leptospira. We also collected stool 
samples from children aged less than 18 years to test 
for poliovirus at the National Polio and Measles 
Laboratory in the Institute of Public Health.  

Descriptive statistics, such as frequency, percentage, 
mean and standard deviation were used to summarize 
and describe the data. Analyzed data were presented 
in the form of tables and charts, including an epidemic 
curve and spot map. 

Ethical Consideration 

This investigation was exempt from Human Subjects 
Review Board because it was a response to an acute 
health event. Verbal consent was obtained from all 
case-patients and their relatives before they were 
interviewed. 

Results 

There were eight probable and five suspected GBS 
cases. The first case occurred on 28 Sep 2018. Cases 
increased gradually from September to mid-
November 2018 with the highest number of cases 
reported during the first week of November. The last 
case was reported on 15 Nov 2018 (Figure 1). We 
continued surveillance until 13 Dec 2018 with no 
further GBS cases identified. 

 
Figure 1: Distribution of GBS case-patients by week of illness onset, Joypurhat District, Bangladesh, 2018 
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We reviewed the medical records from January to 
September 2018, prior to the outbreak, at the district 
hospitals and found no more GBS cases.  

The median age of the 13 GBS patients was 30 years 
(IQR: 18–51 years); eight were males; seven had 

attended higher than secondary school; 10 were from 
an urban area. The cases had a mixture of occupations. 
Five cases had a history of gastroenteritis or fever 
before onset of GBS (Table 1). Four cases resided 
within a half-kilometer radius and formed a time-place 
cluster (Figure 2). 

Table 1. Socio-demographic status and epidemiological findings among GBS case-patients in Joypurhat District outbreak, 
Bangladesh, 2018 (n=13) 

Characteristics of case-patients n (%) 
Age group  

<20 years 3 (23.1) 
20 to <40 years 3 (23.1) 
≥40 years 7 (53.8) 

Gender  
Male 8 (61.5) 
Female 5 (38.5) 

Education  
Primary 2 (15.4) 
Secondary 3 (23.1) 
Higher than secondary 7 (53.8) 

Occupation  
Student 3 (23.1) 
Housewife 3 (23.1) 
Farmer 2 (15.4) 
Small business 2 (15.4) 
Service 3 (23.1) 

Location  
Within municipality (urban) 10 (76.9) 
Outside municipality (rural) 3 (23.1) 

Epidemiological findings  
History of gastroenteritis within 4-6 weeks 5 (38.5) 
History of fever within 2-5 days  3 (23.1) 
History of travel within 6 weeks 3 (23.1) 
Relevant food history within 2-5 days 3 (23.1) 

 

Figure 2. Map of Joypurhat District with residence of GBS cases and time space cluster of GBS cases in Joypurhat Sadar, 
November 2018 
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Clinical Profile and Laboratory Findings  

Most of the cases had clinical signs and symptoms 
typical of GBS: symmetrical ascending paralysis 
(7/13), bulbar palsy (10/13), acute motor axonal 
neuropathy (4/13), autonomic neuropathy (5/13) and 
albuminocytologic dissociation in cerebrospinal fluid 
(8/13).  

In this GBS cluster, tetraparesis occurred within 53.7 
hours on average. Respiratory muscle involvement 
that resulted in paralysis was present among 10 case-
patients and paralysis occurred within 48 hours (mean 
of 37.3 hours) in three cases. Five cases died in the 
acute progressive phase for a case fatality rate of 38.5% 
(Table 2 and Table 3). C. jejuni was isolated in three of 
seven blood samples. All other tests were negative.

Table 2. Clinical findings among Guillain Barre Syndrome case-patients in Joypurhat District, Bangladesh, 2018 (n=13) 

Characteristics of case-patients n (%) 

Limb muscle involvement  

Areflexia (absent all deep tendon reflex) 13 (100.0) 

Typical symmetrical ascending paralysis 7 (53.8) 

Tetraparesis affecting upper limb first 6 (46.2) 

Respiratory muscle involvement  

Respiratory muscle weakness 10 (76.9) 

Mechanical ventilation needed 6 (46.2) 

Rapid involvement of respiratory muscles (within 48 hours) 3 (23.1) 

Cranial nerve involvement  

Bulbar palsy 10 (76.9) 

Facial nerve palsy 0 (0.0) 

Autonomic neuropathy 5 (38.5) 

Time from onset of 1st symptoms to tetraparesis 

<24 hours 3 (23.1) 

24 to <48 hours 4 (30.8) 

48 to <72 hours 2 (15.4) 

≥72 hours 4 (30.8) 

Time from onset of tetraparesis to respiratory muscle paralysis (n=10) 

<12 hours 1 (7.7) 

12 to <24 hours 5 (38.5) 

≥24 hours 4 (30.8) 

Clinical course (n=10)  

Use of mechanical ventilation 6 (46.2) 

No use of mechanical ventilation 4 (30.8) 

Duration between tetraparesis to ventilator dependency (n=5) 

<12 hours 2 (15.4) 

12 to <24 hours 2 (15.4) 

≥24 hours 1 (7.7) 
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Table 3. Laboratory findings among Guillain Barre Syndrome case-patients in Joypurhat District, Bangladesh, 2018 

Laboratory findings n (%) 

Cerebrospinal fluid (CSF) profile (n=8)  

 CSF protein (15-45 mg/dl)  

  46-100 mg/dl 1 (12.5) 

  101-150 mg/dl 2 (25.0) 

  151-200 mg/dl 3 (37.5) 

  >200 mg/dl 2 (25.0) 

 CSF cell count ≤20 mm3  

  0-10 mm3 6 (75.0) 

  11-20 mm3 2 (25.0) 

 Lymphocytes (%)  

  90-100 (%) 8 (100.0) 

Nerve conduction studies (NCS) profile (n=5)  

 Acute Motor Axonal Neuropathy (AMAN) 4 (80.0) 

 Mixed variety, both axonal and demyelinating 1 (20.0) 

Serology (n=7)  

 Campylobacter LOS (Lipo-oligosaccharide) ELISA 3 (23.1) 

 RT-PCR & Antibody IgG, IgM for dengue 0 (0.0) 

 RT-PCR & Antibody IgG, IgM for Zika 0 (0.0) 

 RT-PCR & Antibody IgG, IgM for Chikungunya 0 (0.0) 

Stool sample (n=3)  

 Test for poliovirus 0 (0.0) 

Urine samples (n=7)  

 Test for Leptospira 0 (0.0) 

Clinical Description of Three Deaths that Occurred in 
the Early Progressive Phase  

On 31 Oct 2018, an 18-year-old male presented with 
gradual development of weakness of fingers for two 
days (Table 4). On 1 Nov, he developed sudden 
paralysis of the upper limbs and then lower limbs 
within eight hours. From 2 to 3 Nov, he developed 
respiratory difficulty with respiratory failure within a 
few hours. He was transferred immediately to the 
intensive care unit and intubated. All deep tendon 
reflexes were absent and autonomic dysfunction and 
bulbar palsy developed. Cerebrospinal fluid and nerve 
conduction study results in implicated GBS with 
axonal and demyelinating neuropathy. He developed 
severe respiratory failure on 3 Nov and died. He had a 
history of gastroenteritis one month before onset of 
GBS. 

On 1 Nov 2018, a 15-year-old male presented with 
weakness of both lower limbs. Rapid progression of 
weakness and muscle paralysis developed within 8-9 

hours. Respiratory distress started rapidly and within 
48 hours respiratory paralysis occurred. He was 
diagnosed clinically as GBS by a neurologist. He did 
not receive medical treatment and was referred to the 
National Institute of Neuroscience in Dhaka. He died 
from respiratory failure on route to Dhaka. He had a 
history of loose stool in the previous few months.  

On 3 Nov 2018, a 55-year-old male presented with 
sudden development of weakness of both lower limbs. 
On 4 Nov, he developed tetraparesis followed by 
quadriplegia within 24–30 hours. On 5 Nov, he 
developed respiratory distress and was given oxygen 
and referred to a hospital with a higher level of 
treatment. On 5 Nov 2018, he was diagnosed with GBS 
based on results from cerebrospinal fluid. His oxygen 
saturation gradually decreased but he was not 
intubated. No bed in the intensive care unit was 
available at that time and he was referred to the 
National Institute of Neuroscience in Dhaka. He died 
on route. 
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Table 4. History of Guillain Barre Syndrome (GBS) case-patients in Joypurhat Outbreak, Bangladesh, 2018 (n=13)  

Case Id JH001 JH002 JH003 

Gender F M M 

Symptoms Weakness starts from finger to 
upper limbs, involves lower 
limbs within few hours; rapid 
progression of paralysis; 
respiratory involvement within 
48 hours; history of fever 2 
weeks back 

Weakness starts from finger to 
upper limbs, involves lower 
limbs; rapid progression; no 
respiratory involvement 

Weakness starts from finger to 
upper limbs, involves lower 
limbs within 72 hours; difficulty 
in deglutition; rapid progression 
of respiratory distress by day 4; 
tracheostomy in situ 

Date of first symptom 27 Oct 31 Oct 30 Sep 

Time of first symptom 6:00 PM 11:00 AM 5:30 AM 

Date of first limb involvement Upper limb, 27 Oct Upper limb, October Upper limb, 30 Sep 

Onset of tetraparesis 28 Oct 4 Nov 3 Nov 

Time from onset of 1st symptoms 
to tetraparesis (hours) 

21 96 70 

Time from tetraparesis to 
respiratory muscle paralysis  
(hours) 

21 - 96 

Time from onset to respiratory 
failure (hours) 

46 - 166 

Bulbar palsy Yes  Yes  Yes  

Autonomic neuropathy Yes  No  Yes  

Outcome ICU Under treatment Under treatment 

 

Case Id JH004 JH005 JH006 

Gender F F M 

Symptoms Weakness starts from lower 
limbs, involves upper limbs; 
rapid progression of paralysis; 
respiratory distress 

Weakness starts from lower 
limbs; rapid progression of 
ascending paralysis within      
72 hours; no respiratory 
involvement 

Problem in standing from knee 
bending position; weakness of 
both lower limbs; rapid 
progression of weakness; paralysis 
affects all limbs within 8-9 hours; 
respiratory involvement within 48 
hours; history of loose motion 3 
days back 

Date of first symptom 6 Nov 25 Oct 1 Nov 

Time of first symptom 7:00 AM 4:30 PM 4:00 PM 

Date of first limb involvement Lower limb, 6 Nov Lower limb, 27 Oct Standing from knee bending with 
weakness of both lower limbs 

Onset of tetraparesis 7 Nov 28 Oct 22 Nov 

Time from onset of 1st symptoms 
to Tetraparesis (hours) 

35 72 9 

Time from Tetraparesis to 
respiratory muscle paralysis  
(hours) 

17 - 11 

Time from onset to respiratory 
failure (hours) 

72 - 20 

Bulbar palsy Yes  No  No 

Autonomic neuropathy Yes  No  No 

Outcome ICU Under treatment Death 
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Table 4. History of Guillain Barre Syndrome (GBS) case-patients in Joypurhat Outbreak, Bangladesh, 2018 (n=13) (cont.) 

Case Id JH007 JH008 JH009 

Gender M F M 

Symptoms Problem in swallowing solid 
food; rapid progression of 
ascending type of paralysis; all 
limbs affected by 24 hours; 
respiratory involvement within 
48 hours; history of chronic 
loose motion 

Difficulty in swallowing food; 
Problem in standing from knee 
bending position; rapid 
progression of ascending type of 
paralysis; all limbs affected by 
72 hours; respiratory 
involvement after 5 days 

Weakness of the finger first, 
followed by whole upper limb; 
rapid progression of paralysis 
within 8-10 hours; urinary 
retention; respiratory 
involvement after 2 days 

Date of first symptom 20 Oct 4 Oct 31 Oct 

Time of first symptom 7:00 AM 12:30 PM 3:00 PM 

Date of first limb involvement Lower limb, 21 Oct Lower limb, 7 Oct Upper limb, 1 Nov 

Onset of tetraparesis 22 Oct 7 Oct 3 Nov 

Time from onset of 1st symptoms 
to tetraparesis (hours) 

39 54 10 

Time from tetraparesis to 
respiratory muscle paralysis  
(hours) 

72 66 22 

Time from onset to respiratory 
failure (hours) 

111 120 42 

Bulbar palsy Yes  Yes Yes  

Autonomic neuropathy Yes  No Yes  

Outcome Death Death Death 

 

Case Id JH010 JH011 JH012 JH013 

Gender M M M M 

Symptoms Weakness of lower 
limb; rapid progression 
of paralysis within         
6-8 hours; abdominal 
distention; vomiting; 
respiratory involvement 
after 12 hours 

Difficulty in swallowing; 
ascending type of 
paralysis, both limbs 
affected after 4 days; 
respiratory involvement 
after 6 days 

Problem in swallowing 
food; progression of lower 
limb paralysis within 24 
hours, not affect all limbs; 
respiratory involvement 
within 72 hours; history of 
gastroenteritis 2 weeks 
back 

Problem in swallowing 
food; both upper and 
lower limb weakness 

Date of first symptom 3 Nov 29 Oct 9 Nov 3 Nov 

Time of first symptom 7:30 PM 11:30 PM 8:45 AM 5:40 PM 

Date of first limb involvement Both lower limb, 3 Nov Lower limb, 30 Nov Lower limb, 10 Nov Both lower limbs 

Onset of tetraparesis 4 Nov 2 Nov 10 Nov 8 Nov 

Time from onset of 1st symptoms 
to tetraparesis (hours) 

24 82 39 144 

Time from tetraparesis to 
respiratory muscle paralysis  
(hours) 

23 43 33 - 

Time from onset to respiratory 
failure (hours) 

47 125 72 - 

Bulbar palsy Yes Yes  Yes No 

Autonomic neuropathy No No No No 

Outcome Death ICU Under treatment Under treatment 
 



OSIR, September 2021, Volume 14, Issue 3, p.104-114 

111 

Discussion 

In this outbreak, most of the suspected and probable 
cases had typical signs and symptoms of Guillain-
Barre Syndrome. However, in many cases, weaknesses 
started from the arms and typical symmetrical 
ascending paralysis was not evident. Several studies 
found that in 10–15% of cases, symmetrical ascending 
paralysis was not present, rather the weakness started 
from the arms, and was not symmetrical.17 Moreover, 
common facial palsy in case of cranial nerve 
involvement was not present, rather bulbar palsy was 
evident among most cases. Autonomic disturbance 
with typical sinus tachycardia, orthostatic hypotension, 
and changes in sweat affected five case-patients. Most 
of these case-patients developed limb muscle weakness 
and respiratory paralysis within three days and 
needed mechanical ventilation. This was unusual 
because, in most cases of GBS, respiratory failure 
occurs within 10–12 days.12,18 Limb muscle weakness 
and respiratory failure reach a nadir at 2 to 4 weeks 
after symptoms onset.19–22 Typically, mechanical 
ventilation resulting from respiratory failure occurs in 
about 14–30% of case-patients.12 

Mechanical ventilation for GBS case-patients with 
acute respiratory failure is the most common risk 
factor for death.9,12,23  In our investigation, six (46.2%) 
case-patients required mechanical ventilation and five 
died. The rapid progression of respiratory muscle 
paralysis required mechanical ventilation support 
with an increased risk for mortality. Moreover, three 
case-patients died due to the unavailability of 
mechanical ventilation. 

Outbreaks of GBS have occurred after epidemics of 
dengue or Zika viral infections.24–27 During this GBS 
outbreak, there was an unusual increase in dengue 
cases in Dhaka. Some of the cases traveled to Dhaka 
during the dengue outbreak. While no cases reported 
having dengue, asymptomatic dengue infections can 
occur in 20–30% of the cases.28 A search of medical 
records in Joypurhat Sadar Hospital from July to 
October 2018 showed no evidence of the increased 
frequency of dengue cases or microsomia cases. 

In this GBS outbreak, five cases had a history of 
gastroenteritis and three had blood cultures that 
isolated C. jejuni. In Bangladesh, many patients 
diagnosed with GBS have been reported after 
campylobacter infection following gastroenteritis.1,29,30 
Campylobacteriosis is the most commonly identified 
antecedent infection for GBS (20%–50%) cases.6,30–32 In 
addition, annual rates of hospitalization for GBS were 
significantly correlated with campylobacteriosis.33 
Several studies have also suggested that 

campylobacter is associated with the acute motor 
axonal neuropathy subtype.5,30,32,34,35 However, 
neurologic symptoms are more severe and more likely 
to be irreversible when GBS is preceded by C. jejuni 
infection.36  

Other risk factors for death included bulbar nerve 
involvement, longer progressive phase, autonomic 
dysfunction, and older age.23 In this study, most of the 
cases had bulbar palsy rather than facial palsy, 
autonomic dysfunction, and age more than or equal 40 
years which is similar to the findings of other studies. 
A study in Bangladesh reported higher mortality when 
the progressive phase lasted more than eight days.23 

In our study, most of the GBS deaths occurred in the 
acute progressive phase, while case-patients in high-
income countries more frequently die in the recovery 
phase due to pulmonary infection and cardiovascular 
complications.11,23 In one study in Bangladesh, 12% of 
GBS case-patients died within 6 months of disease 
onset.6,13,15,26 The interval between the onset of 
weakness and death varied, but most of the deaths 
occurred within a month. 

Most countries do not have a surveillance system for 
GBS or other neurological disorders. Physicians can 
notify health authorities when a cluster of unusual 
cases occurs. GBS may be reported as part of the acute 
flaccid paralysis surveillance system that is used by 
countries to identify polio. In addition, the United 
States and New Zealand, in their influenza vaccination 
programs, include the occurrence of GBS in their 
“Adverse Event Following Immunization” report.33,37    

This investigation had several limitations. We could 
not use the Medical Research Council Score for 
measuring muscle strength among cases, because this 
indicator, which can help diagnose GBS, was not 
included in the patient’s medical records. There was 
limited data on the cases that died, thus we were 
unable to compare those cases with cases that survived 
to determine risk factors. There was limited laboratory 
testing capacity for microbial agents associated with 
GBS and no samples were available from the 
decedents.  

Conclusion and Recommendations 

We confirmed an outbreak of GBS in Joypurhat 
District. The mortality rate was unexpectedly high due 
to rapid involvement of respiratory muscle paralysis 
and unavailability of mechanical ventilation in the 
hospitals. We suspect a Campylobacter jejuni infection 
may have been a contributing factor because five cases 
had a history of gastroenteritis one month before their 
onset of GBS.  

https://virologyj.biomedcentral.com/articles/10.1186/1743-422X-5-1#Discussion
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Despite not having a surveillance system for GBS and 
other neurological diseases, this incident was reported 
to the District Civil Surgeon. However, the reporting 
was late, and these conditions are probably under-
reported. Consequently, the burden of GBS and other 
neurological diseases is unknown.  

We recommend increasing support for mechanical 
ventilation in intensive care units in tertiary hospitals, 
so people diagnosed with GBS can receive appropriate 
and timely care, which can reduce morbidity and 
mortality. 

We also recommend establishing a surveillance system 
for neurological diseases that will describe the burden 
of these diseases and encourage timely diagnosis and 
reporting of neurological diseases. To increase 
awareness, we recommend educating people at risk for 
developing GBS and physicians about symptoms and 
risk factors of GBS. 

Suggested Citation 

Raman S, Billah MM, Monalisa, Jony MHK, Shirin T, 
Flora MS. An outbreak of Guillain–barre syndrome 
with respiratory failure in Joypurhat, Bangladesh, 
2018. OSIR. 2021 Sep;14(3):104-14. 

References 

1. ScienceDirect. Guillain-barre syndrome - an 
overview [Internet]. Philadelphia: Elsevier's 
Health Sciences; 2009 May 21 [cited 2021 Feb 
23].<https://www.sciencedirect.com/topics/neu
roscience/guillain-barre-syndrome> 

2. Willison HJ, Jacobs BC, van Doorn PA. 
Guillain-barré syndrome. Lancet [Internet]. 
2016 Aug [cited 2019 Apr 29];388(10045):717–
27.<https://linkinghub.elsevier.com/retrieve/pi
i/s0140673616003391> 

3. Sejvar JJ, Baughman AL, Wise M, Morgan OW. 
Population incidence of guillain-barré 
syndrome: a systematic review and meta-
analysis. Neuroepidemiology [Internet]. 2011 
[cited 2020 Dec 11];36(2):123-33. 
<https://www.ncbi.nlm.nih.gov/pmc/articles/p
mc5703046/> 

4. Islam Z, Gilbert M, Mohammad QD, Klaij K, Li 
J, van Rijs W, et al. Guillain-barré syndrome-
related Campylobacter jejuni in Bangladesh: 
ganglioside mimicry and cross-reactive 
antibodies. PLoS One [Internet]. 2012 Aug 27 
[cited 2019 Mar 20];7(8):e43976. 
<https://journals.plos.org/plosone/article?id=1
0.1371/journal.pone.0043976> 

5. Zhang HL, Wu J, Ni FM. Axonal variant of 
guillain-barré syndrome associated with 
campylobacter infection in bangladesh. 2010 
Jul 13 [cited 2019 apr 25];75(2): 194-5. 
<https://n.neurology.org/content/axonal-
variant-guillain-barr%c3%a9-syndrome-
associated-campylobacter-infection-
bangladesh> 

6. Islam Z, van Belkum A, Cody AJ, Tabor H, 
Jacobs BC, Talukder KA, Endtz HP. 
Campylobacter jejuni HS:23 and Guillain-
barré syndrome, Bangladesh. Emerg Infect Dis 
[Internet]. 2009 Aug [cited 2019 Mar 
20];15(8):1315–7. 
<https://www.ncbi.nlm.nih.gov/pmc/articles/p
mc2815972/> 

7. Rosen BA. Guillain-barré syndrome. Pediatr 
rev [Internet]. 2012 Apr 1 [cited 2021 Jan 
21];33(4):164–70; quiz 170-1. 
<https://europepmc.org/article/med/22474113> 

8. Dimachkie MM, Barohn RJ. Guillain-barré 
syndrome and variants. Neurol Clin [Internet]. 
2013 May [cited 2020 Dec 11];31(2):491–510. 
<https://www.ncbi.nlm.nih.gov/pmc/articles/p
mc3939842/> 

9. Islam Z, Papri N, Ara G, Ishaque T, Alam AU, 
Jahan I, et al. Risk factors for respiratory 
failure in Guillain-barre syndrome in 
Bangladesh: a prospective study. Ann Clin 
Transl Neurol [Internet]. 2019 Jan 7 [cited 
2021 Feb 23];6(2):324–32. 
<https://www.ncbi.nlm.nih.gov/pmc/articles/p
mc6389747/> 

10. Hughes RA, Bihari D. Acute neuromuscular 
respiratory paralysis. J Neurol Neurosurg 
Psychiatry [Internet]. 1993 Apr 1 [cited 2020 
Nov 4];56(4):334–43. <https://jnnp.bmj.com/ 
lookup/doi/10.1136/jnnp.56.4.334> 

11. van den Berg B, Bunschoten C, van Doorn PA,  
Jacobs BC. Mortality in Guillain-barré 
syndrome. Neurology [Internet]. 2013 Apr 30 
[cited 2021 Jan 21];80(18):1650–4. 
<https://n.neurology.org/content/80/18/1650> 

12. Melone MA, Heming N, Meng P, Mompoint D, 
Aboab J, Clair B, et al. Early mechanical 
ventilation in patients with Guillain-Barré 
syndrome at high risk of respiratory failure: a 
randomized trial. Ann Intensive  
Care [Internet]. 2020 Sep 30 [cited 2020 Dec 
11];10(1):128. <https://doi.org/10.1186/s13613-
020-00742-z> 



OSIR, September 2021, Volume 14, Issue 3, p.104-114 

113 

13. Styczynski AR, Malta JMAS, Krow-Lucal ER, 
Percio J, Nóbrega ME, Vargas A, et al. 
Increased rates of Guillain-barré syndrome 
associated with Zika virus outbreak in the 
Salvador metropolitan area, Brazil. PloS Negl 
Trop Dis [Internet]. 2017 aug 30 [cited 2020 
dec 11];11(8). <https://www.ncbi.nlm.nih.gov/ 
pmc/articles/pmc5595339/> 

14. González-Suárez I, Sanz-Gallego I, Rodríguez 
de Rivera FJ, Arpa J. Guillain-barré syndrome: 
natural history and prognostic factors: a 
retrospective review of 106 cases. BMC Neurol 
[Internet]. 2013 Jul 22 [cited 2019 Apr 
28];13:95. <https://www.ncbi.nlm.nih.gov/pmc/ 
articles/pmc3723666/> 

15. Andary MT. Guillain-barre syndrome: practice 
essentials, background, pathophysiology 
[Internet]. New York: Medscape; 2020 Jun 24 
[cited 2020 Nov 4]. 
<https://emedicine.medscape.com/article/3156
32-overview#a6> 

16. Nichols EK, Byass P, Chandramohan D, Clark 
SJ, Flaxman AD, Jakob R, et al. The WHO 
2016 verbal autopsy instrument: an 
international standard suitable for automated 
analysis by InterVA, InSilicoVA, and Tariff 2.0. 
PloS Med [Internet]. 2018 Jan 10 [cited 2021 
Mar 20];15(1):e1002486. 
<https://journals.plos.org/plosmedicine/article
?id=10.1371/journal.pmed.1002486> 

17. Piccione EA, Salame K, Katirji B. Guillain-
Barré syndrome and related disorders. In: 
Katirji B, Kaminski HJ, Ruff RL, editors. 
Neuromuscular disorders in clinical practice 
[Internet]. New york:  Springer; 2014 [cited 
2021 Feb 23]. p.573–603. 
<https://doi.org/10.1007/978-1-4614-6567-6_28> 

18. Sharshar T, Chevret S, Bourdain F, Raphaël 
JC, French Cooperative Group on Plasma 
Exchange in Guillain-barré syndrome. Early 
predictors of mechanical ventilation in 
guillain-barré syndrome. Crit Care Med. 2003 
Jan;31(1):278–83.  

19. Meena AK, Khadilkar SV, Murthy JMK. 
Treatment guidelines for Guillain–barré 
syndrome. Ann Indian Acad Neurol [Internet]. 
2011 Jul [cited 2021 Feb 23];14(Suppl 1):S73–81. 
<https://www.ncbi.nlm.nih.gov/pmc/articles/p
mc3152164/> 

20. 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 
[Internet]. 2019 Nov [cited 2021 Feb 
23];15(11):671–83. <https://www.nature.com/ 
articles/s41582-019-0250-9> 

21. Aylward S. Guillian Barre Syndrome: Diseases 
and conditions [Internet]. Mumbai: Pediatric 
Oncall; 2001 Jun 3 [cited 2021 Feb 23]. 
<https://www.pediatriconcall.com/articles/pedi
atric-neurology/guillian-barre-syndrome/ 
guillian-barre-syndrome-introduction> 

22. Harms M. Inpatient management of Guillain-
barré syndrome. Neurohospitalist [Internet]. 
2011 Apr [cited 2020 Dec 11];1(2):78–84. 
<https://www.ncbi.nlm.nih.gov/pmc/articles/p
mc3726082/> 

23. Ishaque T, Islam MB, Ara G, Endtz HP, 
Mohammad QD, Jacobs BC, et al. High 
mortality from Guillain-barré syndrome in 
bangladesh. J Peripher Nerv Syst [Internet]. 
2017 [cited 2021 Feb 23];22(2):121–6. 
<https://onlinelibrary.wiley.com/doi/abs/10.11
11/jns.12215> 

24. Sharma CM, Kumawat BL, Ralot T, Tripathi 
G, Dixit S. Guillain-barré syndrome occurring 
during dengue fever. J Indian Med Assoc. 2011 
Sep 1;109:675, 682.  

25. Cao-Lormeau V, Blake S, Mons S, Lastere S, 
Roche C, Vanhomwegen J, et al. Guillain-barré 
syndrome outbreak caused by zika virus 
infection in french polynesia. Lancet lond engl 
[Internet]. 2016 Apr 9 [cited 2021 Jul 
26];387(10027):1531–9. 
<https://www.ncbi.nlm.nih.gov/pmc/articles/p
mc5444521/> 

26. Barbi L, Coelho AVC, Alencar LCA, Crovella S. 
Prevalence of Guillain-barré syndrome among 
Zika virus infected cases: a systematic review 
and meta-analysis. Braz J Infect Dis [Internet]. 
2018 Mar 1 [cited 2021 Jul 26];22(2):137–41. 
<https://www.sciencedirect.com/science/article
/pii/s1413867017309340> 

27. Zambrano LI, Fuentes-Barahona IC, Soto-
Fernández RJ, Zuniga C, da Silva JC, 
Rodriguez-Morales AJ. Guillain–barré 
syndrome associated with zika virus infection 
in Honduras, 2016–2017. Int J Infect Dis 
[Internet]. 2019 Jul 1 [cited 2021 Jul 
26];84:136–7. 
<https://www.ijidonline.com/article/s1201-
9712(19)30214-0/abstract>



OSIR, September 2021, Volume 14, Issue 3, p.104-114 

114 

28. Rafique I, Saqib MAN, Munir MA, Qureshi H, 
Taseer IUH, Iqbal R, et al. Asymptomatic 
dengue infection in adults of major cities of 
pakistan. Asian Pac J Trop Med [Internet]. 
2017 Oct 1 [cited 2021 Jul 26];10(10):1002–6. 
<https://www.sciencedirect.com/science/article
/pii/s1995764517308908> 

29. International Centre for Diarrhoeal Disease 
Research, Bangladesh. Researchers in icddr,b 
highlight risks of Guillain-Barré syndrome to 
children under 15 in Bangladesh[Internet]. 
Dhaka (BD): International Centre for 
Diarrhoeal Disease Research, Bangladesh: 
2011 Aug 18 [cited 2021 Jul 26]. 
<https://www.icddrb.org/news-and-
events/news?id=557&task=view> 

30. Nachamkin I, Allos BM, Ho T. Campylobacter 
species and Guillain-barré syndrome. Clin 
Microbiol Rev [Internet]. 1998 Jul 1 [cited 2020 
Nov 5];11(3):555–67. 
<https://cmr.asm.org/content/11/3/555> 

31. Koga M, Gilbert M, Li J, Koike S, Takahashi m, 
Furukawa K, et al. Antecedent infections in 
fisher syndrome: a common pathogenesis of 
molecular mimicry. Neurology. 2005 May 
10;64(9):1605–11.  

32. Nyati KK, Nyati R. Role of campylobacter 
jejuni infection in the pathogenesis of Guillain-
barré syndrome: an update. Biomed Res Int 
[Internet]. 2013 Aug 13 [cited 2021 Jul 
26];2013:e852195. <https://www.hindawi.com/ 
journals/bmri/2013/852195/> 

33. Baker MG, Kvalsvig A, Zhang J, Lake R, Sears 
A, Wilson N. Declining Guillain-barré 
syndrome after campylobacteriosis control, 
New Zealand, 1988–2010. Emerg Infect Dis 
[Internet]. 2012 Feb [cited 2019 Apr 
28];18(2):226–33. 
<https://www.ncbi.nlm.nih.gov/pmc/articles/p
mc3310455/> 

34. Drenthen J, Yuki N, Meulstee J, Maathuis EM, 
van Doorn PA, Visser GH, et al. Guillain-barré 
syndrome subtypes related to campylobacter 
infection. J Neurol Neurosurg Psychiatry. 2011 
Mar;82(3):300–5.  

35. Bae JS, Yuki N, Kuwabara S, Kim JK, Vucic S, 
Lin CS, et al. Guillain–barré syndrome in asia. 
J Neurol Neurosurg Psychiatry [Internet]. 
2014 Aug 1 [cited 2021 Jul 27];85(8):907–13. 
<https://jnnp.bmj.com/content/85/8/907> 

36. Allos BM. Association between Campylobacter 
infection and Guillain-barré syndrome. J 
Infect Dis [Internet]. 1997 Dec [cited 2021 Jul 
27]:176 Suppl 2:S125-8. 
<https://academic.oup.com/jid/article/176/supp
lement_2/s125/841642?login=true> 

37. Souayah N, Nasar A, Suri MFK, Qureshi AI. 
Guillain–barre syndrome after vaccination in 
United States: a report from the cdc/fda 
vaccine adverse event reporting system. 
Vaccine [Internet]. 2007 Jul 20 [cited 2021 Aug 
23];25(29):5253–5. 
<https://www.sciencedirect.com/science/article
/pii/s0264410x07005476> 

 

 


