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Abstract

Background: Fatigue contributes significantly to the morbidity and affects the quality of life adversely in Guillain-Barre Syndrome (GBS).
Obijective: To determine the prevalence of fatigue in GBS in neurological rehabilitation setting and to study its clinical correlates. Materials and
Methods: We performed secondary analysis of data of patients with GBS admitted in neurological rehabilitation ward of a tertiary care centre,
recorded at both admission and discharge. Assessment of fatigue was done by Fatigue Severity Scale (FSS), disability-status by Hughe’s
Disability Scale (HDS), functional-status by Barthel Index, anxiety/depression by Hospital Anxiety Depression Scale, sleep disturbances by
Pittsburgh Sleep Quality Index and muscle weakness by Medical Research Council sum scores. Results: A total of 90 patients (62 men) with
mean age 34 years (95% Cl 32.2, 37.7) were included. Median duration of, stay at neurological rehabilitation ward was 30 days, while that
of symptoms was 18.5 days. Presence of fatigue at admission (FSS = 4 in 39% patients) was associated with ventilator requirement (P =
0.021) and neuropathic pain (P = 0.03). Presence of fatigue at discharge (FSS = 4 in 12% patients) was associated with disability- HDS (=3)
(P = 0.008), presence of anxiety (P = 0.042) and duration of stay at rehabilitation ward (P = 0.02). Fatigue did not correlate with age, gender,
antecedent iliness, muscle weakness, depression and sleep disturbances. Conclusion: Fatigue is prevalent in GBS during early recovery phase
ofillness. Despite motor recovery fatigue may persist. Knowledge about fatigue as burden of disease in these patients willimprove patient care.
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Introduction It is often difficult to assess the severity of fatigue among
individuals. The broad range of mechanisms underlying
fatigue, its multidimensional character, confounding factors,
and different manifestations of fatigue make it difficult to
measure. The other factors that influence fatigue includes

anemia, hypothyroidism, diabetes mellitus, depression,

The outcome is good in majority of the patients with Guillain-
Barre syndrome (GBS) in terms of motor recovery and
functional independence.t However, about 20% are left with
severe motor disability at 1 year.?’! Studies have shown that

despite relatively good neurological recovery, the majority of
patients with GBS remain severely fatigued, independent of
severity of residual neurological deficits.[**Fatigue contributes
significantly to the morbidity and affects the quality of life
adversely. Thus, fatigue is an important part of the burden of
disease in GBS. Attention in these illnesses is primarily directed
towards weakness and sensory disturbances, and it is suggested
that fatigue may have been underrecognized.”
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presence of any infection, inflammation or malignancy, sleep
disturbances, and certain drugs like sedatives, antidepressants,
etc.[®

Most of the studies!®*'" have focused on the prevalence of
fatigue, following maximal recovery. After extensive literature
search, we could not find any study that has seen prevalence of
fatigue in GBS in subacute setting. The aim of the current study
was to determine the prevalence of fatigue in patients with GBS
in rehabilitation setting and to find clinical correlates of fatigue.

Materials and Methods

The study involved secondary analysis of data that was
collected as part of the standard care for the patients with
GBS, who were admitted for inpatient rehabilitation. Data of
patients diagnosed with GBS (satisfying National Institute
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of Neurological and Communicative Disorders and Stroke
(NINCDS) criteria),"” who had received treatment based
on current practice guidelines with significant disability;
Hughes'Disability Scale (HDS) between F4 and F2 with upper
limb weakness, in the age range of 16-65 years, admitted in
Department of Neurological Rehabilitation for at least 2 weeks,
between January 2010 and December 2012 was collected. The
records of patients with incomplete data were excluded. The
study was approved by institutional ethics committee.

As per the standard guidelines, these patients were evaluated
for their clinical status. Demographic data with regards to
age and gender was recorded. Enquiry about GBS included
duration of illness, weakness, and history of antecedent
factors if any, history of respiratory distress or requirement for
ventilator assistance, presence of pain and paresthesias, and
presence of comorbid conditions. Medical Research Council
(MRC) sum-scores scale, HDS, Barthel Index (BI) scale, Fatigue
Severity Scale (FSS), Hospital Anxiety and Depression Scale
(HADS), and Pittsburgh Sleep Quality Index (PSQI) were
administered within 24-48 h of admission. Each patient received
individualized inpatient rehabilitation program. The patients
were discharged once the set goals of rehabilitation were
achieved. The patients were reassessed with above mentioned
scales, 24-48 h before discharge.

Study tools

Fatigue was assessed using FSS in our study. It is a self-
report questionnaire and measures fatigue by assessing the
consequences of fatigue on daily functioning. A mean score
on these statements ranges from 1 (no signs of fatigue) to 7
(most disabling fatigue). An average score of 4 and higher is
indicative for fatigue and a score of 5 and higher for severe
fatigue. This questionnaire has been applied to patients with
GBS and shown to be most appropriate for evaluating fatigue.
The FSS demonstrated good internal consistency (Cronbach’s
alpha coefficient = 0.88), test-retest reliability (Cohen’s kappa
value = 0.84), and discriminative validity in studies among
patients with immune mediated polyneuropathies, multiple
sclerosis, and Pompe disease.['*%]

HDS is used to assess outcome in GBS patients and focuses
mainly on walking. It ranges from grade 0 to grade 6
(grade O = healthy; grade 1 = minor signs or symptoms of
neuropathy, but capable of manual work; grade 2 = able to
walk without support of a stick, but incapable of manual work;
grade 3 =able to walk with a stick, appliance, or support; grade
4 = confined to bed or chair bound; grade 5 = requiring assisted
ventilation; grade 6 = dead).!!

MRC sum-score ranges between 0 (paralysis) and 60 (normal
strength). It is the sum of MRC grading of three muscles
of upper limb (shoulder abductor, elbow flexor, and wrist
extensors) and three muscles of lower limb (hip flexor, knee
extensor, and ankle dorsiflexor). Score of <48 is considered as
significant weakness and score of <36 as severe weakness.!"”!

HADS is used to identify caseness (possible and probable)
of anxiety disorders and depression among patients in non-
psychiatric hospital clinics. Itis divided into an anxiety subscale
(HADS-anxiety subscale (HADS-A)) and a depression subscale

(HADS-depression subscale (HADS-D)), both containing seven
intermingled items. It is a self-assessment scale, which is also a
valid measure of severity of the emotional disorder.!"®!

BI consists of 10 items (bladder and bowel in the preceding
week, grooming in preceding 24-48 h, toilet use, feeding,
transfers, mobility, dressing, stairs, and bathing) with score
ranging from 0 to 100. Scores from 0 to 20 indicate total
dependence; 21-60, severe dependence; 61-90, moderate
dependence; 91-99, slight dependence; and 100, independence.
This has been used earlier in studies on GBS.!*"!

PSQI is a self-administered questionnaire which assesses
sleep quality and disturbances. Nineteen individual items
generate seven “component” scores: Subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleeping medication, and daytime
dysfunction. Each component score ranges from 0 (no
difficulty) to 3 (severe difficulty). The component scores are
summed to produce a global score (range of 0-21). A PSQI
global score >5 is considered to be suggestive of significant sleep
disturbance. The scale has satisfactory internal consistency and
adequate test-retest reliability.*"

Data analysis

Statistical analysis of data was performed by Stata 11 (Stata
Corp, 2009. College Station, TX). Cross tables were analyzed
using Pearson’s chi-squared test or Fisher’s exact probability
test. Continuous variables were compared (across two
categories) using independent samples t-test. The significance
of P-value was adjudged against an alpha of 0.05.

In this study, we did comparison between two groups only,
that is, those with no fatigue and those with fatigue. This
comparison was made at two points of time—at admission
and at discharge. At each time point, for example, at admission,
we compared for outcomes between those with fatigue and
those without fatigue. For continuous variables, we applied
independent samples t-test. For categorical variables, we
applied chi-squared test of independence.

Results

A total 97 patients satisfied inclusion criteria. Out of these,
data for five patients could not be retrieved from medical
records, while the records were incomplete for another two
patients. Thus, study included 90 patients. The mean age was
34.9 years (95% CI. 32.2, 37.7) and there were 62 (68.8%) men.
The median duration of symptoms at the time of admission in
neurological rehabilitation was 18.5 days (range 9-103 days) and
the median duration of stay was 30 days (range 14-75 days).
Electrophysiologically, patients were categorized according to
Hadden'’s criterial®!! (primary demyelinating- 59 (67%), axonal-
five (5.6%), inexcitable-nine (10.2%), equivocal-12 (13.6%),
normal types-three (3.4%), and refusal for study- 2).

Historically, antecedent events were observed in 35 (39.9%)
patients, respiratory distress was present in 14 (15.5%) and six
(6.6%) required ventilator assistance. Facial palsy was seen in
43 (47.8%) and bulbar symptoms in 19 (21.1%) patients. Sensory
symptoms were prevalent in the form of neuropathic pain
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in 64 (71.1%) and paresthesias in 54 (60%) patients. Bladder
disturbances were present in three (3.3%) and dysautonomia
in one (1.1%) patient. Among comorbidities, five (5.56%)
patients had diabetes mellitus, 21 (23.3%) hypertension, seven
(7.8%) dyslipidemia, seven (7.8%) anemia, and one (1.1%)
hypothyroidism.

Thirty-five patients (38.9%) reported fatigue (FSS >4) at the
time of admission, out of which 15 patients had severe fatigue
(FSS 25). Eleven patients (12.2%) had fatigue at the time of
discharge, out of which four (4.4%) had severe fatigue. On
comparing the presence of fatigue at time of discharge with
fatigue at admission, a significant correlation (P = 0.002) was
found.

Comparison of various parameters among patients with GBS
with and without fatigue, at time of admission and discharge
are shown in Tables 1 and 2. It was seen that requirement for
ventilator and presence of neuropathic pain were significantly
associated with the presence of fatigue at the time of admission.
None of the other factors were significantly associated. At the
time of discharge, HDS score (= 3) and presence of anxiety was
significantly correlated.

Table 1: Clinical correlates of fatigue at admission
in neurological rehabilitation

No fatigue Fatigue P-value*
(FSS<4) (FSS=4)
n=55 n=35

Age (mean) years 33.1 37.9 0.096*
Gender (male) 39 23 0.604
Paresthesia 30 24 0.185
Duration since event (mean) days 22.2 26.8 0.221*
Ventilator support 1 5 0.021
Neuropathic pain 38 31 0.03
Presence of antecedent iliness

None 36 19 0.634

Fever 1 1

Others 8 5
Electrophysiological subtypes

Primary demyelinating 36 23 0.82

Others 19 10
Comorbidities

Diabetes mellitus 3 2 0.958

Hypertension 9 12 0.050

Dyslipidemia 4 3 0.823

Anemia 2 5 0.066
Association with other scales at
admission

MRC sum-score1 (£36) 46 32 0.289

HDS score (=3) 51 34 0.373

HADS-A score (>10) 11 13 0.073

HADS-D score (>10) 9 10 0.167

PSQl score (=5) 42 24 0.415

FSS = Fatigue severity scale, MRC = Medical research council, HDS = Hughes’
disability scale, HADS-A = Hospital anxiety and depression scale-anxiety
subscale, HADS-D = HADS-depression subscale, PSQI = Pittsburgh sleep
quality Index. ¥Denotes Pearson’s chi-squared P-values, unless specified,

*two group independent t-tests

The mean duration of stay at neurological rehabilitation ward was
32.8 days. The mean duration of stay for those without fatigue was
approximately lesser by 10 days compared to those with fatigue.
At 5% level of significance, this was significant at P = 0.02.

Discussion

Out of the 90 patients, prevalence of fatigue (FSS > 4) decreased
from 38.9% at admission to 12.2% at the time of discharge
from neurological rehabilitation. The prevalence of fatigue
in patients with neuromuscular disorders ranges from 38 to
86%."""However, one recent study shows prevalence of severe
fatigue using FSS in 30% of the patients of GBS, after more than
1 year of onset of disease.”

The lower prevalence of severe fatigue in our study could
be due to the fact that the patients were assessed early in
the recovery phase, when patients had significant disability.
During this period, fatigue might not be the primary concern
as compared to functional disability due to motor weakness.
Other studies have been done in patients following motor
recovery where patients were independent in ambulation. It
may be assumed that with motor recovery burden of fatigue
might be more forthcoming.

We did not find any association between fatigue and age, as
in study by Drory et al.,"" although one studyreported that
fatigue was more common in patients with age more than
50 years. While the studies by Garssen et al.,!'! and Merkies
et al." showed higher prevalence of fatigue in females, we
found no association with gender, similar to study by Drory
et al.l%In accordance with study by Garssen et al.,"" there was
no association of fatigue with presence of antecedent events
or any electrophysiological subtype. Six patients required
ventilator assistance in acute phase and it was significantly
related to presence of fatigue at time of admission in
neurological rehabilitation. This could imply that fatigue was
more prevalent in severe form of disease.

In our study, among 27 patients who had one or more
comorbidities (such as, diabetes mellitus, hypertension,
dyslipidemia, and anemia), only the presence of hypertension
showed an association at a P-value of 0.05; though with this
P-value, we could not establish any significant association
for presence of hypertension with fatigue in GBS patients;
however, we believe that it provides an indication to consider
hypertension as an important variable for future studies. Thus,
comorbidities could be contributing to fatigue in these patients.

Anxiety and fear may accompany depression in patients with
GBS, due to sudden onset of symptoms in patients who are
in relatively good health.”® Majority of our patients did not
have symptoms of anxiety or depression, since they might
have passed through mood disturbances during acute phase
of illness. The study found association of fatigue at time of
discharge and presence of anxiety.

There are conflicting reports regarding the effect of motor
weakness on the occurrence of fatigue. Rekand et al.,' had
observed higher prevalence of fatigue in patients with increased
muscle weakness. We used MRC sum-score to assess severity

Annals of Indian Academy of Neurology, July-September 2014, Vol 17, Issue 3



334 Ranjani, et al.: Prevalence of fatigue in GB syndrome

Table 2: Clinical correlates of fatigue at discharge from
neurological rehabilitation

No fatigue Fatigue P-value*
(FSS<4) (FSS=24)

n=79 n=11

Age (mean) years 34.7 36.8 0.619*
Gender (male) 55 7 0.688
Paresthesia 48 6 0.693
Duration since event (mean) days 23.3 28.9 0.312*
Duration of rehabilitation stay (mean) days ~ 31.6 41.6 0.02*
Ventilator support 6 0 0.344
Neuropathic pain 57 7 0.560
Presence of antecedent illness

None 48 7 0.996

Fever 19 3

Others 12 1
Comorbidities

Diabetes mellitus 4 1 0.585

Hypertension 16 5 0.064

Dyslipidemia 6 1 0.862

Anemia 5 2 0.169
Association with other scales at
discharge

MRC sum-score2 (<36) 35 8 0.077

HDS score (=3) 38 10 0.008

HADS-A score (>10) 6 3 0.042

HADS-D score (>10) 6 2 0.248

PSQl score (=5) 32 6 0.377

FSS = Fatigue severity scale, MRC = Medical research council, HDS = Hughes’
disability scale, HADS-A = Hospital anxiety and depression scale-anxiety
subscale, HADS-D = HADS-depression subscale, PSQI = Pittsburgh sleep
quality index. *Denotes Pearson’s chi-squared P-values, unless specified,*two
group independent t-tests

of weakness in our study and found no association between
fatigue and weakness as in study by Garssen et al."'We found a
positive correlation between fatigue at the time of discharge and
HDS scores >3. Other studies!®*!% have also found correlation
between fatigue and disability.

Majority (73%) of our patients had sleep disturbance at the
time of admission that could be due to high prevalence of
neuropathic pain (77%) and paresthesias (60%). Significant
association between fatigue and presence of neuropathic pain
was found — like in study by Rekand et al.l? Though sleep
disturbances can attribute to fatigue, we did not find any
association of fatigue with sleep disturbance in our study.
Hagemans et al.,* also observed that fatigue was highly
prevalent among adult patients with Pompe disease, in both
with or without sleep disturbances.

Study by Garssen et al.,® showed that that physical training
improves fatigue, fitness, and quality of life in patients
with GBS. We also observed that with physical training and
improvement in motor scores, fatigue scores decreased at the
time of discharge.

Limitations of the study
It was a retrospective, single center, hospital-based study,
conducted in rehabilitation setting, and thus may not represent

the actual population of GBS. There was heterogeneity in the
day of illness when the patients were assessed for fatigue,
as admission was dependent on severity of GBS and when
patient was medically stable. The cohort of patients was highly
selective and there was no follow-up.

Conclusions

The study showed that fatigue was prevalent in patients
with GBS, during recovery from the acute illness and was
independent of severity of motor weakness, depression, and
sleep disturbance. Presence of fatigue was associated with
requirement for ventilator during acute phase, presence
of neuropathic pain, and presence of anxiety and higher
disability scores. Among patients with GBS in our study,
the rehabilitation program improved functional outcome as
well as symptoms of fatigue, anxiety-depression, and sleep
disturbances. However, despite motor recovery, fatigue
persisted among the study participants. More attention in
this direction would improve the rehabilitation outcome and
quality of life of these patients.
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