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Abstract
Background: GBS (Guillain-Barré Syndrome) is one of the most frequently seen acute polyneuropathy encountered in neurology practice and characterized by progressive motor weakness and
loss of reflexes. Objective: The main objectives were to determine the incidence of Guillain-Barré
Syndrome, distribution of paralysis and hospital outcome of patients within 60 days of admission.
Material & methods: The records of all patients followed with flaccid paralysis to the surveillance
sites in 11 through the WHO program for Acute Flaccid governorates in Yemen. From 21th September 2004 to 20th September 2013 were reviewed. Those patients suspected to be GBS were
examined by a consultant neurologist and pediatric to confirm the diagnosis. At the time of admission specific form was designed to record demographic characteristics, clinical finding and presentation of paralysis. All patients follow up for 60 days. Collected data was entered to Epi info statistical method used by AFP program. Results: During the study period, 808 patients were diagnosed a GBS. Of this 483 (60%) were males and 325 (40%) were females. The age of the patients
was ranged (between 1 to 15 years), most of them 457 (57%) were young children of ≤ 5 years old.
The overall incidence was 2.8/100,000 population. The outcome of patients showed that 284
(35%) had residual paralysis. 469 (58%) recovered completely, 7 (1%) was lost and 48 (6%) patients died within 60 days of follow up. Conclusion: This study confirms that Guillain-Barré Syndrome is the most common causes of Acute Flaccid Paralysis in Yemen with high morbidity in
children.
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1. Introduction
Guillain‐Barré Syndrome (GBS) is an acute inflammatory demyelinating polyradiculoneuropathy (AIDP). It
starts by paresthesia in the lower-extremity followed by ascending symmetric muscle weakness [1].
GBS is an acute immune‐mediated polyradiculoneuropathy characterized by symmetric ascending weakness
and spontaneous remission, it is postulated to be acute immune disease [2] [3]. It is the most common cause of
acute flaccid paralysis in children which often leads to respiratory and bulbar compromise [3] [4]. GBS often
follows an antecedent gastrointestinal or respiratory illness, but in rare cases follows vaccination [5].
The etiology of GBS is definitely unknown. It’s considered to be a post-infectious disease. Studies are shown
that almost two-thirds of patients reporting infectious illnesses are prior to the onset of GBS [6] [7]. Antiganglioside antibodies are detected at least in one third of patients [8]. These antibodies appear to cross react with antigen in the lipopolysaccharide of some antecedent infective agents, providing a possible mechanism for the
disease [6] [9].
Epidemiological studies from different areas estimate that the incidence of GBS ranges between 1 and
2/100,000 [10] [11]. In the United State of America, annual incidence of GBS is 1.2 - 3/100,000 inhabitants.
They find that the incidence increases with increasing age [8] [9]. A high incidence although is reported among
young adults [12].
Based on clinical features and electro diagnostic criteria GBS can be classified into heterogeneous subgroups of
syndromes such as acute inflammatory demyelinating polradiculoneuropathy (AIDP), acute motor axonal neuropathy (AMAN), acute motor-sensory axonal neuropathy (AMSAN) and Miller-Fisher syndrome(MFS).
In European and US, AIDP subgroup of GBS is the most prevalent form reached to (85% to 90%) of cases
while, in Asian studies this subtype presents only in about 53% of the cases [13]. In contrast, AMAN and
AMSAN subtypes occur mainly in northern China, Japan, and Mexico, and they comprise 5% - 10% of GBS cases
in the United States [14]. Incidence and outcome of GBS in Yemen are not known so this study is the first epidemiological study to elaborate this disease in Yemen.

2. Material & Methods
Study design: This was cross sectional retrospective study, done in 11 governorates (Aden, Al-hudaidah, Hadramot-Almukllaa, Sayeuon, Ibb, Saadah, Taiz, Thamar, Hajjah, Sanaa City, Sanaa Governorate) in Yemen. The
records of all patients presented to surveillance sites (main hospitals) with Acute Flaccid Paralysis (AFP)
through 21st Sep. 2004 to 20th Sep. 2013 were reviewed. Patients suspected to be GBS was subjected to neurological examination by a team of neurologist and pediatrician whom were trained by special training program
for AFP at WHO office in ministry of health in Sana’a. Patients with clinically diagnosed as GBS were included
in this study. Patients was included if presented with acute attack, his/her age between 1 - 15 years old, came
from one of above governorates [11] and Yemeni. We excluded chronic cases of GBS, his/her age more than 15
years or less than 1 year and not from Yemen. Special form was design to collect demographic characters including (age, sex, residency), preceding events, presentation of paralysis of the upper and/or lower limbs and all
other clinical data. EMG and NCS were done for most of the cases to prove the diagnosis of GBS. Special follow up sheet was prepared to record the outcome of patients within 60 days of admission. Informed consent
from child's parents was obtained from every case participated in this study.
Statistical analysis: All data was entered into Epi Info. For statistical analysis of age, sex distribution and paralysis residual/ non residual improvement’s.

3. Results
In this study, 808 patients were confirmed clinically to have GBS. 483 (60%) of them were males and 325 (40%)
were females given the ratio of 3:2 respectively. However in Aden Governorate both sexes equally affected as
shown in Table 1. The overall incidence of GBS was 2.8/100,000 population.
Age distribution of the patients is shown in Table 2. Most cases 457 (57%) of GBS occurred in children below
5 years of age compared to children of 5 years old or more were 351 (43%) found to be affected, most of them
from Aden and Ibb Governorates.
Patients with GBS from different governorates were followed up within 60 days of admission and outcome of
them is seen in Table 3. Complete improvement without residual effect was found in 469 (58%) patients, most
of them from saadah and Sana’a governorates. 284 (35%) patients found to have residual effect interestingly.
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Table 1. Sex distribution of children with GBS in the different governorates in Yemen.
Governorate

Male

Female

Total

Aden

21 (50%)

21 (50%)

42

Al-Hudaidah

73 (57%)

55 (43%)

128

H. Amuklla

15 (48%)

11 (42%)

26

H. Sayeuon

19 (53%)

17 (43%)

36

Ibb

59 (67%)

29 (33%)

88

Saadah

66 (63%)

39 (37%)

105

Taiz

47 (57%)

35 (43%)

82

Thamar

52 (64%)

21 (36%)

59

Hajjah

49 (60%)

33 (40%)

82

Sanaa City

51 (59%)

36 (41%)

87

Sana’a

31 (61%)

20 (39%)

51

Grand Total

483 (60%)

325 (40%)

808

Table 2. Age distribution of children with Guillian Barré Syndrome in the different governorates in Yemen.
Governorate

≤5 years

≥5 years

Aden

23 (55%)

19 (45%)

Al-Hudaidah

83 (65%)

45 (35%)

H. Amuklla

46 (57%)

35 (43%)

H. Sayeuon

13 (50%)

13 (50%)

Ibb

18 (50%)

18 (50%)

Saadah

47 (57%)

35 (43%)

Taiz

35 (40%)

53 (60%)

Thamar

63 (60%)

42 (40%)

Hajjah

30 (59)

21 (41%)

Sanaa City

57 (66%)

30 (34%)

Sana’a

42 (51%)

40 (49%)

Grand Total

457 (57%)

351 (43%)

Table 3. Outcome of GBS patients within 60 days of admission.
Governorates

Residual

Non-residual

Lost

Died

Total

Aden

13

27

0

2

42

Al-Hudaidah

85

34

0

9

128

H-Almuklla

4

21

0

1

26

H-Sayuon

13

18

3

2

36

Saadah

29

75

0

1

105

Taiz

24

53

0

5

82

Ibb

24

52

0

12

88

Thamar

28

50

0

3

81

Hajjah

32

45

1

4

82

Sana’a city

13

65

3

6

87

Sana’a

19

29

0

3

51

Grand Total

283 (35%)

469 (58%)

7 (1%)

28 (6%)

808
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These cases came from two neighbor governorates (Al-Hudaidah, and Hajjah). 28 (6%) patients died and 7 (1%)
lost from follow up. As shown in Table 3 and Figure 1.

4. Discussion
Guillain-Barré Syndrome is a disorder in which the body’s immune system attacks the peripheral nerves leading
to weakness and loss of sensation. These sensation can quickly spread, eventually paralyzing the whole body.
Luckily, Guillain-Barré Syndrome is uncommon, affecting only 1 or 2 people per 100,000 [15]. In this study the
mean annual incidence of Guillain-Barré Syndrome was 2.8/100,000 population (95% confidence intervals 2.10
to 3.71) per 100,000 children under 15 years old of age. Epidemiological studies from various regions have reported an annual incidence of between 0.16 - 2 cases per 100,000 population [16]-[18]. The high incidence in
our study could be related to the high frequency of gastro intestinal and respiratory infection among this age
group. The other reason for this high incidence may be related to outbreak of poliomyelitis in the country during
the study period. Interestingly western governorates (Al- Hudaidah & Hajaah) found to have higher incidence of
GBS compared to both Central and Northern ones. This geographic variation in the incidence of disease in Yemen may be related to environmental factors that may play a role in the development of the diseases. Further
study is needed to clarify the causes behind this high incidence.
In this research our findings showing slightly more male individuals affected than females 3:2 in which 808
patients 483 (60%) males and 325 (40%) females in which 57% of males present in Al-Hudaidah Gov. and 43%
of females in the same Gov. and 50% males, 50% females in Aden Gov. while its 61% males and 39% females
in Sana’a. our results correlated with (Hughes et al.) That show The incidence of disease is 1 - 2 cases per
100.000 population per year. Males are affected more than females. Male-female ratio is 1.25:1 and, it occurs
more common in young adults and after 55 years old, though it may be seen at every age. Different cases are
reported between 8 month and 81 year old [19]. Current epidemiological studies suggest an incidence of between
1 and 2/100 000 with slightly, more male individuals affected than females [7].
Our study showing the gender distribution and percentage more in children under 5 years old; 808 patients
with the age range of 457 (57%) patients ≤5 years old mainly in Sanaa city and Alhudaidah Gov., 357 (43%) patients ≥5 years old, mainly in Ibb and Hadramot-Almukllaa. In accordance with other reports, children 1 - 4 years

Figure 1. GBS was reported with residual paralysis, no residual paralysis, lost and died in 11 governorates in Yemen since
2004-2013.
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old were the most commonly affected age group with GBS [18] [20]. GBS in children under 5 years old believed
to be due to their relatively high susceptibility to infections in this age group and the increased susceptibility to the
young myelinated peripheral nerves to demyelination [21] [22]. GBS has been reported in all age groups, with
the syndrome occurring at any time between infancy and old age. In the United States, the syndrome’s age distribution seems to be bimodal, with a first peak in young adulthood (age 15 - 35 yrs) and a second, higher one in
elderly persons (age 50 - 75 yrs). Infants appear to have the lowest risk of developing GBS [23].
In this research GBS cases 35% still have paralysis at 60 days follow up clinically by a consultant neurologist
and pediatrics consultation, in 11 Gov. 284 (35%) patients not improved (residual) mainly in Al-Hudaidah and
Hajah Gov., 469 (58%) patients improved (non-residual) mainly in Sana'a city, Aden and Saddah Gov., 7 (1%)
patients lost and 28 (6%) patients died, mainly in Ibb and Al-Hudaidah Gov. However, since the data were collected for the purpose of acute flaccid surveillance as a strategy for detecting cases of poliomyelitis, the study
provides limited information about the clinical features and subtypes of disease. In related to other (Korinthenberg R et al.) reports, Follow-up investigation demonstrated that 44% of GBS cases still had persistent motor
weakness at 60 days after onset. The presence of motor weakness at 60 days is one of the Criteria that the poliomyelitis eradication program uses for case confirmation in absence of adequate stool samples (2 stool samples
taken 24 h apart within 2 weeks of muscular weakness onset). High rate of residual paralysis among GBS cases
60 days after paralysis onset may result in a misclassification Of GBS cases as confirmed polio and underscores
the importance of virus isolation from adequate stools as the preferred method to confirm cases of polio [24].
The syndrome often begins with symmetric weakness of lower limbs [10]. However, ascending quick progression of weakness develops total motor paralysis and death may occur due to respiratory insufficiency [27].
As it might be expected from a study that is primarily concerned about AFP surveillance as a sensitive measure
to detect cases of poliomyelitis, specific details about the progression pattern of weakness, sensory involvement,
and dysautonomia in patients with GBS were not recorded in the study. It also repeats the importance of a standardized clinical investigation of all cases of AFP in children, which can be achieved only through a well- organized coordination between epidemiologists, neurologists, pediatricians, virologists, and specialists in rehabilitation [26]. Clinical investigation emphasize that stool specimen collection for virus isolation is superior to clinical examinations for residual paralysis 60 days after onset for case confirmation, particularly when the incidence
of polio is low. Each case of GBS should be considered a probable case of polio and should be subjected to
adequate investigation, including collection of stool samples as early as possible after paralysis onset.
Prevalence of Guillain-Barré syndrome in Yemen about 1 in 100,000 NWHIC (Yemen 200:20,024,8672) [27].
This is important, as poliomyelitis can easily be misdiagnosed as GBS, as happened during the poliomyelitis
outbreak in Finland 1984 [23]. West governorates as Al-Hudaidah have a statistically significant higher incidence
of GBS compared to both Central and Northern ones, but the south governorates as Aden and Al-Mukalla have no
significant although it have the same hot climate like Alhudaidah . Although no specific reason was found, geographic variation in the incidence of disease in Yemen may be due to differences in the infection rates and climate
among the different regions. In accordance to other studies that have addressed the seasonality in the incidence of
GBS, only a few demonstrated a significant seasonal trend. The lack of clear seasonal association may be due to
the fact that the respiratory and enteric infections that precede GBS have opposite seasonal patterns Many studies
have addressed the seasonality in the incidence of GBS, only a few demonstrated a significant seasonal trend . The
lack of clear seasonal association may be due to the fact that the respiratory and enteric infections that precede
GBS have opposite seasonal patterns [28]. However, IVIG therapy remains largely unavailable in many governorates in Yemen. Further research’s about GBS and TN in Yemen are needed to develop the diagnostic and
treatment methods.

5. Conclusion
Guillain-Barré Syndrome is a neurological emergency disorder. Early recognition and management for patients
with this disorder may save their life and prevent lifelong disabilities. This research confirms that GBS & TN
are the common cause of AFP in Yemen. Also it opens the door for more researches for GBS in Yemen.
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