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Received: 27 November 2012 / Revised: 11 December 2012 / Accepted: 12 December 2012 / Published online: 9 January 2013

� Springer-Verlag Berlin Heidelberg 2013

Abstract We aimed to determine long-term disability

and quality of life in patients with Guillain–Barré syn-

drome (GBS) who required mechanical ventilation (MV) in

the acute phase. Our retrospective cohort study included

110 GBS patients admitted to an intensive care unit and

requiring MV (01/1999–08/2010) in nine German tertiary

academic medical centers. Outcome was determined 1 year

or longer after hospital admission using the GBS disability

scale, Barthel index (BI), EuroQuol-5D (EQ-5D) and

Fatigue Severity Scale. Linear/multivariate regression

analysis was used to analyze predicting factors for out-

come. Mean time to follow up was 52.6 months. Hospital

mortality was 5.5 % and long-term mortality 13.6 %.

Overall 53.8 % had a favorable outcome (GBS disability

score 0–1) and 73.7 % of survivors had no or mild dis-

ability (BI 90–100). In the five dimensions of the EQ-5D

‘‘mobility’’, ‘‘self-care’’, ‘‘usual activities’’, ‘‘pain’’ and

‘‘anxiety/depression’’ no impairments were stated by 50.6,

58.4, 36.4, 36.4 and 50.6 % of patients, respectively. A

severe fatigue syndrome was present in 30.4 % of patients.

Outcome was statistically significantly correlated with age,

type of therapy and number of immunoglobulin courses. In

GBS-patients requiring MV in the acute phase in-hospital,

and long-term mortality are lower than that in previous

studies, while long-term quality of life is compromised in a

large fraction of patients, foremost by immobility and

chronic pain. Efforts towards improved treatment approa-

ches should address autonomic dysfunction to further
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reduce hospital mortality while improved rehabilitation

concepts might ameliorate long-term disability.

Keywords Guillain–Barré syndrome � Peripheral

neuropathy � Critical care � Outcome research � Mortality �
Quality of life

Introduction

In patients with Guillain–Barré syndrome (GBS) poor

clinical outcome is most frequent among patients who were

treated in an intensive care unit (ICU) and required

mechanical ventilation (MV) during the acute phase with a

reported long-term mortality rate of 20 % at 12 months or

longer after hospital discharge [1, 2]. ICU-complications

are most often associated with prolonged ventilation,

concomitant medical conditions, or old age [3–5]. How-

ever, in comparison with other neurological ICU-patients

(with, e.g., cerebral ischemia, intracerebral hemorrhage or

subarachnoid haemorrhage) GBS patients are more likely

to survive the acute phase [6, 7]. Thus, they may suffer

later from long-term consequences which are either GBS-

associated, such as chronic pain and fatigue [8, 9], or a

result of the ICU-treatment itself, or both. It is unclear

whether these factors result in major disability or decreased

quality of life in these patients.

While many studies evaluated long-term outcome and

quality of life in non-ICU GBS patients [8, 10–19], few have

systematically addressed these items in GBS patients who

required MV [2, 20]. The largest of these studies were carried

out in a patient cohort treated in a time period when modern

treatment regimens were not routinely in use yet [2, 3].

Our multi-center study investigates long-term disability

and quality of life (C1 year after symptom onset) in patients

with GBS admitted to an ICU and requiring MV. At the

outset of the study four hypotheses were formulated: (1)

higher age at admission and (2) longer duration of mechan-

ical ventilation, are associated with worse clinical long-term

outcome. (3) The type of initial therapy (IVIG or plasma

exchange or immune adsorption) and (4) one versus more

than one courses of IVIG are not related to clinical outcome.

Materials and methods

Patient selection and data collection

Enrolled subjects were unselected patients presenting to

one of the nine participating study centers between January

1999 and August 2010 with the diagnosis of GBS

according to the criteria by Asbury and Cornblath [21].

Cases of chronic inflammatory demyelinating polyneu-

ropathy (CIDP) were excluded.

Clinical data were recorded at the time of presentation

by neurologists and intensivists and included previous

medical history, signs and symptoms at presentation,

diagnostic work up, latency between start of symptoms and

start of therapy, as well as type and chronology of thera-

peutic measures. These documentations were transferred

retrospectively from the patients’ charts to systematic case

report forms (CRF).

Ethics committee approval and patient consent

Written informed consent was given by all subjects or their

legal representatives prior to study inclusion. This study

was conducted according to the guidelines of good clinical

practice and the declaration of Helsinki, and with the

approval of the local ethics committees of all participating

study centers.

Patient follow-up

Outcome data was collected by neurologists via telephone

or by post using standardized versions of the respective

outcome scales. If contact to the study subjects or legally

authorized representative could not be established (e.g., for

missing address data) data on mortality was gathered by

contacting the local registration offices.

Baseline data and outcome

Baseline data drawn from the patients’ charts included:

age/sex, latency between first symptoms and hospital

admission, length of hospital and ICU stay, latency

between symptom onset and therapy initiation, duration of

mechanical ventilation, infections preceding GBS (gastro-

intestinal/pulmonary/other), especially Campylobacter

jejuni infection and other GBS-related infections (Epstein–

Barr virus, Cytomegalovirus, Mycoplasma pneumoniae,

Haemophilus influenzae) or concomitant diseases (infec-

tious/respiratory/general), vaccinations preceding GBS

(both within 4 weeks before hospital admission), clinical

features (bilateral facial palsy, paresis of the upper

extremities, bulbar symptoms, autonomic dysregulation),

detection of ganglioside antibodies, electromyographic
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(EMG) pattern (demyelinating vs. mixed peripheral nerve

lesion), tracheostomy, complications during the ICU-stay:

tracheobronchitis, pneumonia, pneumothorax, tracheos-

tomy-related complications, sepsis, gastrointestinal bleed-

ing, deep venous thrombosis (DVT), syndrome of

inappropriate antidiuretic hormone secretion (SIADH),

acute renal failure, newly diagnosed malignancies,

sequence of GBS-specific therapy (IVIG vs. plasma

exchange vs. immune adsorption), number of courses of

IVIG (one course of 3–6 days IVIG 2 g/kg vs.[1 course).

Outcome was assessed as described C12 months after

symptom onset using the GBS disability scale for classi-

fication of the patient’s function in the categories: 0,

healthy; 1, minor symptoms or signs, able to run; 2, able to

walk >5 m without assistance but unable to run; 3, able to

walk >5 m with assistance; 4, bed- or chair-bound; 5,

requiring assisted ventilation for at least part of the day; 6,

dead [22]. Competence in daily living was assessed using a

validated version of the Barthel Index (BI) [23, 24]. GBS

disability scores 0–1, 2–3 and [3 were defined as mild,

moderate and severe disability, respectively. Equivalently,

scores on the BI of 90–100, 60–85 and\60 were defined as

mild, moderate and severe disability.

Quality of life was assessed using a validated version of

the EQ-5D, a five-dimensional assessment scale with the

categories ‘‘mobility’’, ‘‘self-care’’ ‘‘usual activities’’, ‘‘pain/

discomfort’’, and ‘‘anxiety/depression’’ [25–27]. Study

subjects selected 1–5 graded responses for each dimension,

indicating ‘‘no’’, ‘‘slight’’, ‘‘moderate’’, ‘‘severe’’ or

‘‘extreme’’ problems in that dimension. Here the results are

expressed as a five digit code, providing a graduation

between the different qualities that are assessed by the EQ-5D.

Fatigue was assessed with the Fatigue Severity Scale

(FSS), a simple nine-item questionnaire which has been

used before in GBS patients [8, 28, 29]. Study subjects rank

their responses on a scale from 1 (‘‘strongly disagree’’) to 7

(‘‘strongly agree’’). The result is expressed as the mean

value of nine answers; a mean value of C5.5 indicates

severe fatigue.

Statistical analysis

All analyses were performed using the SPSS 13.0 software

package (SPSS Inc) and the ‘‘R’’ statistical language sys-

tem (version 2.15.0). The figure was created using Matlab

(The Mathworks, Natick, USA). Data were expressed as

mean or median and range. Percentages were expressed as

fractions of all patients included in the study. Linear

multiple regression analysis was used to analyze the

influence of age and duration of ventilation for the different

outcome scales (GBS disability scale, BI, EQ-5D, FSS).

Potential differences between clinical outcomes in a group

receiving one cycle of IVIG versus a group receiving [1

cycle of IVIG were tested using Welch’s t test. Potential

differences of clinical outcome in different therapy groups

(‘‘IVIG’’, ‘‘plasma exchange’’, ‘‘immune adsorption’’) were

tested using one-way analysis of variance (ANOVA). Due

to the exploratory nature of this retrospective study, no

correction was made for multiple testing. For patients who

had died, the worst score was chosen for quality-of-life and

fatigue scales. Two-tailed p values below 0.05 were con-

sidered statistically significant.

Results

A total of 110 ICU patients satisfying the study criteria

were identified, two of them were children. The demo-

graphic and clinical characteristics and treatment specifi-

cations are summarized in Table 1. Six patients died in

hospital (5.5 %; mean age 71.5 years, range 57–83). In 3/6

the cause of death was autonomic dysfunction and regarded

as directly GBS-related. In the remaining patients causes of

death included cardiac disease (2/6) and autoimmune

anemia (1/6), both were regarded as not directly related to

GBS. 4/6 patients died while being mechanically

ventilated.

Of all patients 19 (17.3 %) were lost to long-term fol-

low-up. General long-term condition using the GBS dis-

ability scale was available for 91 patients (82.7 %).

Disability of survivors using the Barthel Index was asses-

sed in 76 patients (79.2 % of survivors). Long-term quality

of life was available for 77 (80.2 %, EQ-5D) and 69

patients (71.9 %, Fatigue Severity Scale) respectively.

Long-term mortality and disability

At follow-up 15 patients (13.6 %) had died, nine of them

after hospital discharge. These patients had a mean age of

72.7 years (median 78; range 41–85). In 4/9 patients the

cause of death could not be determined retrospectively. In 4/9

patients causes of death were unrelated to GBS and included

intracranial hemorrhage, heart failure, newly diagnosed leu-

kemia and a lethal complication after abdominal surgery.

One patient died of pneumonia with respiratory insuffi-

ciency. An association to the previous GBS was unclear.

Among the survivors, 53.8 % had a favorable outcome

(defined as GBS disability score 0–1) (Fig. 1a), 27.5 % had

an intermediate (GBS disability score 2–3) and 18.7 % had

an unfavorable outcome (GBS disability score [3). The

latter group included the 15 deceased patients (GBS dis-

ability score 6); 73.7 % of survivors in whom the respec-

tive data were available had no or mild disability (BI score

90–100, Fig. 1b); 15.8 % were moderately disabled

(BI score 60–85); and 10.5 % were severely disabled (BI

score \60).
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Long-term quality of life

Panel c of Fig. 1 shows the percentage of patients without

complaints in the respective dimension of the EQ-5D (i.e.

EQ-5D score 1). In the distinct dimensions ‘‘mobility’’,

‘‘self-care’’, ‘‘usual activities’’, ‘‘pain/discomfort’’ and

‘‘anxiety/depression’’ no problems were stated by 50.6,

58.4, 36.4, 36.4 and 50.6 % respectively.

The supplementary table shows the percentages of

patients without complaints in the EQ-5D categories in

different age groups of GBS patients compared to a survey

in the general German population [30]. Although the

number of observations among GBS patients is too limited

to serve for a valid statistical analysis it may be appreciated

that the rate of patients without problems is lower in GBS

patients in all age groups and all categories when compared

to the general population.

Figure 1c shows the mean Fatigue Severity Scale scores

in our patients. Of those patients who answered the FSS-

questionnaire, 30.4 % had a mean score of 5.5 or higher,

equivalent to a fatigue syndrome as defined by the FSS-

scale.

Outcome prediction parameters

In a multiple regression analysis with age at admission and

duration of mechanical ventilation as predictors, we found

a higher GBS-score (0.33 units/10 years, p = 0.007) and

lower BI-score (-6.9/10 years, p = 0.003) at the time of

follow-up depending on the age at admission. EQ-5D

scores increased with age in the dimensions ‘‘mobility’’

(0.30/10 years, p \ 0.001), ‘‘self-care’’ (0.32/10 years,

p \ 0.001), ‘‘usual activities’’ (0.26/10 years, p = 0.004)

and ‘‘pain/discomfort’’ (0.29/10 years, p \ 0.001). In

contrast, higher age at admission was not significantly

associated with ‘‘anxiety/depression’’ (p = 0.084) or the

Fatigue Severity score (p = 0.221). The same multiple

regression analysis revealed no associations of the duration

of mechanical ventilation with clinical outcome (GBS

disability score p = 0.613; BI p = 0.556, FSS p = 0.760).

The type of initial therapy was tested as outcome pre-

diction factor (one-way-ANOVA, Table 2). In patients ini-

tially treated with IVIG, significantly more often a favorable

outcome was found for all outcome scales tested (GBS

Disability Scale, Barthel Index, all dimensions of EQ-5D).

In 42 patients in whom outcome data was available, only

one course of IVIG was administered. In 18 patients, two or

more courses of IVIG were administered. The analysis

showed more favorable outcome in patients that received

[1 course of IVIG (Table 3). This observation was statis-

tically significant for the GBS disability scale, BI and two

dimensions of the EQ-5D scale (‘‘self-care’’ and ‘‘usual

activities’’), whereas no statistically significant treatment

differences were found for the dimensions ‘‘mobility’’,

‘‘pain/discomfort’’, ‘‘anxiety/depression’’ or for the FSS.

Discussion

To our knowledge, this current cohort is the largest group of

consecutive GBS patients after mechanical ventilation to

Table 1 Cohort characteristics

Number of patients, n 110

Age on admission, median (min max) 58 (2–85)

Gender: female (%) 40.0

Time to follow-up (months), mean (min max) 52.6 (12–149)

Total length of hospital stay (days),

mean (median)

49.5 (37.5)

Length of stay in the ICU, mean, (median) 42.1 (30)

Latency between symptom onset and therapy

initiation, mean (median)

3.7 (2)

Duration of mechanical ventilation mean,

(median)

40.7 (28)

Clinical features

Bilateral facial paresis, n (%) 50 (45.5)

Bulbar symptoms, n (%) 60 (54.5)

Upper extremity paresis, n (%) 94 (85.5)

Autonomic dysregulation, n (%) 50 (45.5)

Previous vaccination, n (%) 2 (1.8)

Detection of Campylobacter jejuni, n (%) 17 (15.5)

Electrophysiology

Demyelinating n (%) 23 (20.9)

Mixed n (%) 70 (63.6)

Complications, n (%) 85 (77.3)

Tracheobronchitis, n (%) 14 (12.7)

Pneumonia, n (%) 67 (60.9)

Pneumothorax, n (%) 6 (5.5)

Tracheostoma-associated, n (%) 6 (5.5)

Sepsis, n (%) 11 (10.0)

GI-bleeding, n (%) 1 (0.9)

DVT, n (%) 1 (0.9)

SIADH, n (%) 2 (1.8)

Acute renal failure, n (%) 4 (3.6)

Newly diagnosed malignancies, n (%) 0 (0.0)

Initial therapy

IVIG, n (%) 61 (55.5)

[1 cycle IVIG, n (%) 24 (21.8)

Plasma exchange, n (%) 24 (21.8)

Immune adsorption, n (%) 15 (13.6)

Other, n (%) 4 (3.6)

DVT deep venous thrombosis, SIADH syndrome of inappropriate

antidiuretic hormone secretion, IVIG intravenous immunoglobulins

1370 J Neurol (2013) 260:1367–1374

123



date in which clinical outcome and quality of life were

systematically determined using validated clinical scoring

systems. Of course the validity of retrospective data is

limited by short-comings inherent to this study design,

e.g., patient selection bias, variable treatment approaches

depending on local standard operating procedures, and

incomplete follow-up. Its design is not suitable for deducing

definitive conclusions concerning the most beneficial

treatment. Yet the present study reflects clinical outcome in

a large cohort in nine university tertiary care centers. It thus

may contribute to estimating the actual benefit of recent

efforts that have been directed toward improving outcome

in patients with severe GBS.

Previous studies have indicated that the common notion

that mortality is low in GBS patients is not true for the

subgroup of mechanically ventilated patients (mortality

Table 2 Outcome for the three

types of initial therapy
IVIG

(n = 51)

Plasma

exchange

(n = 22)

Immune

adsorption

(n = 12)

Comparison

GBS Disability Scale,

mean (SD)

1.61 (1.70) 2.27 (1.86) 3.42 (2.61) F2,82 = 4.71, p = 0.012

BI 83.6 (32.0) 71.4 (38.1) 41.5 (45.5) F2,82 = 7.24, p = 0.001

EQ-5D mobility 2.02 (1.53) 2.82 (1.32) 3.46 (1.81) F2,83 = 6.08, p = 0.003

Self-care 1.88 (1.42) 2.77 (1.54) 3.46 (1.81) F2,83 = 6.79, p = 0.002

Usual activities 2.24 (1.36) 3.00 (1.35) 3.69 (1.65) F2,83 = 6.48, p = 0.002

Pain/discomfort 2.08 (1.31) 2.91 (1.27) 3.38 (1.66) F2,83 = 6.23, p = 0.003

Anxiety/depression 1.82 (1.26) 2.77 (1.48) 3.31 (1.70) F2,83 = 7.70, p \ 0.001

0−1 2−3 >3
0

10

20

30

40

50

90−100 60−85 < 60
0

10

20

30

40

50

60

70

P
at

ie
nt

s 
[%

]

GBS Disability score Barthel Index score

Mobility Activity Anxiety/  
Depression

0

10

20

30

40

50

60

P
at

ie
nt

s 
[%

]

PainSelf-Care

EuroQuol-5D score=1

0

10

20

30

40

50

60

>5.5 <5.5

Fatigue Severity score

(b)(a)

(d)(c)

Fig. 1 Long-term disability and quality of life in patients after GBS

and mechanical ventilation. a GBS Disability Score in n = 91

patients. Binning: Healthy or minor symptoms/signs (0–1), able to

walk >5 m without assistance but unable to run; able to walk >5 m

with assistance (2–3), bed/chair bound OR requiring assisted venti-

lation OR dead ([3). b Barthel Index Score in n = 76 surviving

patients. Binning: mild (90–100), moderate (60–85), severe disability

(\60). c Percentage of patients with an EQ-5D score of 1 (‘‘no

problems’’) in five dimensions in n = 77 patients. d Fatigue in

patients with GBS and mechanical ventilation as quantified using the

Fatigue Severity Scale (FSS) in n = 69 patients. The FSS consists of

nine statements evaluating different aspects of fatigue. The patient is

asked to assign a score from 1 (‘‘completely disagree’’) to 7

(‘‘completely agree’’) to each of these statements. A mean score of

C5.5 is considered equivalent to severe fatigue
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approx. 20 % after[1 year) [2]. With neuro-intensive care

units and new promising treatment options having been

implemented during the past decades, one would expect a

beneficial effect on mortality in ventilated GBS-patients.

In fact, hospital mortality in our patients (5.5 %) was

markedly lower than reported in most previous studies in

ventilated GBS-patients (10–20 %) [31, 32]. The reason for

this is unclear. Selection bias in our cohort cannot be

excluded entirely. However one other study in German

GBS patients also found a mortality rate at discharge that

was comparable to ours (4 %) [6]. The fact that the death

of three patients in hospital (50 %) was related to auto-

nomic dysfunction points toward the future opportunity to

possibly further reduce hospital mortality by targeting

GBS-related complications such as cardiac arrhythmias.

In our cohort long-term mortality was moderately lower

(13.6 %) than in a cohort between 1976 and 1996 reported

by Fletcher et al. [2]. However, it exceeds the expected

mortality when considering the low hospital mortality in

our patients, even after accounting for the comparably

longer time to follow-up in the present study. The causes of

long-term mortality in our patients could be determined

in approximately half of patients and do not seem to be

GBS-related. However, prospective outcome studies are

warranted in order to establish causes of death and poten-

tial relationships to GBS more accurately.

More than half of patients in our study show no or only

mild disability on the GBS Disability Scale, and more than

70 % have no or only mild disability on the BI. 75 %

regained independent ambulation. This finding is compa-

rable to a previous outcome study on ventilated GBS

patients [2]. However, it is of note that outcome of survi-

vors does not seem to have improved during the past two

decades and that in our cohort the portion of severely

disabled patients is still high at follow up ([10 % of

patients).

Notably, only half of patients state no problems with

‘‘mobility’’ and ‘‘anxiety/depression’’, and only one-third

report no problems in pursuing their ‘‘usual activities’’ or

concerning the sensation of ‘‘pain’’. To our knowledge,

there are no comparable data using the EQ-5D score in

mechanically ventilated GBS patients. The focus of pre-

vious studies was mainly on functional outcome scales, and

the comparably good results might have contributed to the

notion that outcome after GBS is usually favorable, taking

little notice of subjective life-quality. The EQ-5D score

does not allow for identifying a potential relationship

between quality-of-life impairment and a specific disease-

related aspect and our findings may be due to diseases or

circumstances not related to GBS. Nevertheless, we spec-

ulate that impairment of daily activities is most likely due

to residual neuropathy including pain [10] which may not

be pronounced enough to influence or be detected by the

disability scales but may strongly influence subjective

well-being.

Compared to previous findings, our results suggest that

in the long-term chronic fatigue might be an overestimated

problem in GBS patients, even after ICU treatment. 30 %

of our patients showed severe fatigue as defined by the

Fatigue Severity Scale. This finding is in contrast to pre-

vious studies. For example, one larger study of 113 GBS

and CIDP patients and 113 age- and sex-matched controls

reported a fatigue syndrome in 80 % of patients [8]. The

mean FSS score in that study was 5.6 compared to a mean

of 3.8 in our patients. The discrepancy may be explained by

the more heterogeneous patient group in the previous

study, which included patients with CIDP, and by the

timing of fatigue assessment (partly assessed in patients

that were still acutely ill). Our findings are comparable to

another previous long-term follow up study in 42 GBS

patients and 50 controls where a mean score of 3.8 on the

FSS scale was found in GBS patients, with no significant

difference between patients and controls [13].

In mechanically ventilated GBS patients, age has con-

sistently been demonstrated to be an independent predictor

of mortality and lower functional outcome [2, 4]. This was

confirmed in our study. In a previous study the duration of

mechanical ventilation did not significantly differ between

Table 3 Outcome for the

number of IVIG cycles

BI Barthel index, EQ-5D
EuroQuol-5D, FSS Fatigue

Severity Scale, IVIG
intravenous immunoglobulins

One cycle IVIG

(n = 42)

More than one IVIG

cycle (n = 18)

Comparison

GBS Disability Scale,

mean (SD)

2.26 (1.96) 1.28 (1.36) t46 = 2.23, p = 0.031

FSS 4.24 (2.37) 4.81 (2.15) t38 = -0.88, p = 0.383

BI 71.5 (38.8) 90.8 (23.9) t50 = -2.34, p = 0.023

EQ-5D mobility 2.57 (1.56) 1.89 (1.08) t46 = 1.95, p = 0.057

Self-care 2.57 (1.65) 1.56 (0.98) t52 = 2.95, p = 0.005

Usual activities 2.76 (1.48) 2.00 (1.19) t40 = 2.11, p = 0.041

Pain/discomfort 2.60 (1.43) 2.00 (1.19) t39 = 1.67, p = 0.103

Anxiety/depression 2.33 (1.54) 1.78 (1.11) t44 = 1.56, p = 0.124
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patients with a favorable versus unfavorable outcome [4],

nor was it shown to be an independent predictor of long-

term outcome in multivariate analysis [2]. This is also the

case in our patient sample. In contrast, in another study

including 796 neuro-ICU patients including GBS patients,

duration of ventilation was found do be an independent

predictor of functional outcome [6]. One may speculate

that duration of ventilation in many neuro-ICU patients is

associated with higher acute mortality due to respiratory

complications, but also with the severity of the disease and

thereby with recovery and long-term outcome. GBS-

induced prolonged ventilation presumably may depend

mainly on the degree of acute nerve damage and time of

recovery, which in turn, however, may not be significantly

associated with the degree of long-term recovery.

Different types of initial therapy in our study were

associated with different functional outcomes on disability

scales and EQ5-D in all dimensions, with initial IVIG-

treatment yielding the best outcomes (Table 2). This find-

ing has, however, to be interpreted with great caution,

because in the present study group sizes were limited

(IVIG n = 51, plasma exchange n = 22, immune adsorp-

tion n = 12). We also found significantly better outcomes

in patients receiving more than one course of IVIG on both

disability scores and in the dimensions ‘‘self-care’’ and

‘‘usual activities’’ in EQ-5D testing. This finding was quite

unexpected, since to our knowledge in only one small study

a beneficial effect of[1 course of IVIG was reported so far

[33]. Repeated IVIG cycles are often given to patients with

severe disease who are not responding after the initial IVIG

administration. However, rationales for second-cycle

administration are not standardized, and are given at the

discretion of the treating physician. Assuming a worse

degree of baseline disability in patients treated with [1

cycle of IVIG one might even expect worse clinical out-

come in these patients. In our patient sample, initial upper

extremity paresis—as a measure of baseline disability—

was not more frequently reported in patients receiving [1

cycle of IVIG, suggesting that these patients were not more

severely disabled during the initial hospital stay. However,

the rational for second IVIG cycle administration, e.g.,

absence of clinical improvement after the first cycle, was

usually not reported by the participating study centers in

the present study. The unexpectedly better outcome in

patients receiving[1 cycle IVIG might thus not be related

to unequal patient groups but rather to variable rationales

for second IVIG cycle administration in different study

centers.

We believe that due to the retrospective nature of our

study and possible biases, we should be very careful in

interpreting our findings. Therefore we did not go into more

detail concerning this finding, because it might still be a

play of chance or due to selection bias. Yet, we also believe

that it deserves further investigation, at least in larger multi-

center studies and with a prospective approach, or better in

randomized controlled trials, including more patients than

were included in the present study. This would, of course,

be the appropriate approach to provide valid answers to

these problems.

Conclusions

(1) Acute and long-term mortality in GBS-patients who

require mechanical ventilation have decreased during the

past decades. (2) Long-term quality of life is compromised in

a considerable number of survivors, foremost by chronic

pain, reduced ability to carry out pre-morbid activities and

decreased mobility. (3) Older age was a predictor for clinical

outcome whereas duration of MV was not. In our sample

initial IVIG treatment was superior compared to other

treatment approaches and [1 course of IVIG seemed to be

beneficial compared to one course only. The latter two

observations merit reevaluation in future prospective studies.

On the one hand, our results reflect successful constant

efforts, undertaken during the past decades, to improve

treatment and intensive care for GBS patients. On the other

hand, they provide potential starting points for future

prospective investigations with the goal to further reduce

mortality, e.g., by finding therapeutic measures to tackle

autonomic dysfunction in GBS patients, and to ameliorate

long-term consequences of the disease, e.g., by developing

improved concepts of long-term care for the affected

patients.
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