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SUMMARY
Objective: To compare the clinical results (28-day mortality and disability at discharge) in patients with Guillain-Barré Syndrome (GBS) treated with immunoglobulin or plasmapheresis at the Regional Lambayeque in
Peru Hospital.
Patients and methods: Retrospective Cohort Study. Brighton criteria was used for diagnosing GBS, and modified Rankin scale (MRS) was employed for evaluating
functional outcome. We used logistic regression for data
analyses.
Results: A total of 142 cases of GBS diagnosed from
2011 to 2020 were included. GBS presented in a seasonal pattern; 60% of cases occurred in winter and spring.
Motor variants (AMAN and AMSAN) accounted for
60% of cases, whereas only 8.5% of cases were typical
GBS (AIDP). About 60% of patients were males, and
56% of cases corresponded to the age range of 20-59

n INTRODUCTION

G

uillain-Barré syndrome (GBS) encompasses
several ascending sensory-motor polyneuropathies, often characterized by acute flaccid
paralysis and abolition of tendon reflexes. There
may be weakness of the facial, bulbar, and respiratory muscles. The sensitive and autonomic involvement is variable [1-3].
The diagnosis of GBS is often based on clinical
evaluation and confirmation is made with electrophysiological studies and analysis of cerebro-
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years. Patients aged ≥60 years accounted for only 24%
of total cases of GBS, but this group had a lethality
of 58.3%. Although 28-day mortality was statistically
similar in both treatment groups (plasmapheresis or
immunoglobulin), we found a trend toward lower
mortality in the plasmapheresis group (OR 0.78; 95%
CI 0.62- 0.97; p=0.062). We found no differences in
terms of disability at discharge in GBS patients treated
with plasmapheresis or immunoglobulin.
Conclusion: Mortality and functional outcome were
statistically similar between patients treated with immunoglobulin or plasmatic exchange. However, there
was a trend toward lower mortality in patients treated
with plasmapheresis.
Keywords: Guillain-Barré syndrome, mortality, disability, therapy.

spinal fluid. However, some patients may have
normal results in both tests, particularly during
the first days of evolution [4, 5].
GBS is described as an immune-mediated disease,
produced by an aberrant immune response, triggered by respiratory or gastrointestinal (viral or
bacterial) infections, vaccines, or toxins [5, 6]. GBS
is the most important etiology of acute flaccid paralysis worldwide. The annual incidence of GBS
in the United States (USA) and Europe has been
estimated to be 0.6-2.5 per 100 000 populationyears [1, 2, 4]. In Peru, about 300 to 600 GBS cases
are recorded annually [6-9].
Plasmapheresis or immunoglobulin is recommended for patients with GBS who present within
the initial 4 weeks of illness. Also, it is advisable to
treat those cases that do not improve after 4 weeks

590 E.D. Meregildo-Rodriguez, V.H. Bardales-Zuta

of illness [10-14]. However, due to the significant
heterogeneity of studies and the quality of available evidence, the universal validity of these conclusions remains questionable [15-24]. Furthermore, there are only a few clinical trials that have
evaluated the effectiveness of plasmapheresis or
immunoglobulin in the treatment of GBS types.
Some small observational studies have suggested
that plasmapheresis would be more effective than
intravenous immunoglobulin in all GBS variants
[23, 24].
The prognosis of patients with GBS is variable.
Approximately 60-80% of patients are able to
walk 6 months after the onset of the disease, regardless of whether or not they received treatment [21-23]. More than 90% of patients recover
completely one year after the onset of the disease
[19]. However, 20% or more of patients with GBS
could be left with neurological sequelae, and mortality could reach up to 20%, depending on various factors such as access and timing of specific
therapy, monitoring units, critical support, and
specific patient-related factors [19, 25, 26].
The information on GBS available in Peru remains
scarce [6-9, 27-30]. There are reports that have
evaluated some clinical-epidemiological characteristics of these patients. However, there are no
large studies that have evaluated clinical outcomes
from primary sources, nor have they performed
a comparative analysis of both treatment options.
Thus, in this present study, we aimed to compare
the clinical results (28-day mortality and disability
degree at discharge) in patients with GBS treated
with immunoglobulin or plasmapheresis in the
Hospital Regional Lambayeque (HRL) of Peru.
n PATIENTS AND METHODS
Samples
We included all cases (children and adults) of GBS
treated with immunoglobulin or plasmapheresis
between November 2011 and April 2020. Data
were collected from the departments of emergency, critical care, pediatrics, and medicine of HRL,
which is a third-level teaching center located in
the northern coast of Peru. A non-probabilistic
sampling was carried out for convenience. The
reasons for exclusion were as follows: incomplete
registration of information or cases of GBS that
had not received treatment with either immunoglobulin or plasmapheresis.

Type of study
This is a retrospective cohort study.
Variables
Independent variable was treatment (immunoglobulin or plasmapheresis). Dependent variables
were 28-day mortality and functional outcome
(disability degree at discharge) according to the
Modified Rankin Scale (MRS). Intervening variables were as follows: age, sex (gender), origin
(department of origin), Guillain-Barré syndrome
(diagnostic certainty was made using the Brighton criteria), and type of GBS (according to electromyographic criteria and clinical evaluation by
a neurologist). We considered the following types:
acute demyelinating inflammatory polyradiculopathy (AIDP), acute axonal motor neuropathy
(AMAN), acute axonal motor-sensory neuropathy (AMSAN), Miller Fisher syndrome, and others. Other intervening variables were as follows:
duration of illness (days elapsed between the onset of illness and admission to hospital), therapeutic delay (days elapsed between the onset of the
disease and the start of treatment), complications
(need for invasive mechanical ventilation, pneumothorax, pneumonia, septic shock, and pressure
ulcers), hospital stay (days of hospitalization due
to GBS or its complications), severity (Sequential
Organ Failure Assessment [SOFA] score at admission), and comorbidity (Charlson Comorbidity
Index at admission).
Data collection and analysis
The medical records of the patients were meticulously reviewed. The disability degree was established by a neurologist and/or rehabilitation
physician. We elaborated a database, and data
was analyzed using the statistical software SPSS®
26.0. Normality was verified, and quantitative
data were presented in medians and interquartile
ranges, and qualitative variables were expressed
in frequencies. In the bivariate analysis, we used
Pearson’s Xi2 or Fisher’s exact tests and the logistic regression model for multivariate analysis. A
significance level of 0.05 and a confidence interval (CI) of 95% were considered. The variables
for which the p-value was ≤0.05 in the bivariate
analysis were included in the final logistic regression model. We then calculated the odds ratios
(OR) for independent variables associated with
mortality and functional outcome. The associa-
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tion of the independent variables was expressed
as OR with 95% CI. All tests were two-tailed, and
a p-value ≤0.05 was considered statistically significant.
Ethical aspects
We protected the confidentiality of patient information. Informed consent was not requested.
This study was approved by the HRL Research
Ethics Committee.
n RESULTS
Clinical-epidemiological characteristics
In total, we included 142 GBS patients in this
study, who presented during the period from
November 2011 to April 2020 (Table 1). Most GBS
cases occurred during the last 3 years of followup (2018, 2019, and 2020) and during the winter
and summer seasons, and, proportionally, more
cases of the motor forms were observed during
these months, although these differences were not
statistically significant (p=0.595) (Figure 1). No
differences were found between the two groups
(immunoglobulin and plasmapheresis), except in
the therapeutic delay time, which was greater in
the plasmapheresis group compared to the immunoglobulin group (median of 2 days versus 1 day,
respectively) (Table 2).
Mortality
In the bivariate analysis, we found that the variables associated with 28-day mortality were
Charlson score, MRS ≥4, the need for invasive mechanical ventilation (IMV), septic shock, pneumonia, pneumothorax, therapeutic delay time, and
SOFA score (Table 3). In the multivariate analysis,
after adjusting for covariates, only the SOFA score
was determined to be significantly associated
with mortality (Table 4).
Functional outcome
In the bivariate analysis, we found that the variables associated with poor functional outcome
(MRS ≥4) were AMAN and AMSAN variants,
IMV, septic shock, pneumonia, pressure ulcers,
pneumothorax, and SOFA score (Table 5). In the
multivariate analysis after adjusting for confounding covariates, only SOFA score was statistically significant associated with worse functional
outcome (MRS ≥4) (Table 6).

Table 1 - Clinical-epidemiological characteristics of GBS
cases.
Variable

N = 142

%

40,5 [22-58]
17
12
79
34

–
12
8,5
55,6
23,9

Sex
Female
Male

56
86

39,4
60,6

Season
Spring
Summer
Autumn
Winter

40
24
33
45

28,2
16,9
23,2
31,7

Charlson Score
0-2
≥3

113
29

79,3
20,6

Modified Rankin Scale
0-3
≥4

57
85

40,1
59,9

GBS type
AIDP
AMAN
AMSAN
MFS
No electromyography

12
42
43
9
36

8,5
29,6
30,3
6,3
25,4

Albumin-cytological dissociation
Not
Yes
No lumbar puncture

8
37
97

5,6
26,1
68,3

Brighton criteria (diagnostic
certainty)
1
2
3

27
77
38

19,0
54,2
26,8

19 [12-36]
18
30
47
33
14
1 [1-4]

–
12,7
21,1
33,1
23,2
9,9
–

Clinical outcome at 28-day
Alive
Dead

130
12

91,5
8,5

Fatality rate by age group
<10
10-19
20-59
≥60

0
2
3
7

0,0
16,7
25,0
58,3

Age groups (years) Median [RIC]
<10
10-19
20-59
≥60

Hospital stay* (days) Median [RIC]
≤9 days
10-14
15-29
30-59
≥60
SOFA* Score Median [RIC]

* Median [RIC], ** Chi square, *** Fisher.
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Figure 1 - Frequency of cases of Guillain-Barré Syndrome
(GBS) from 2011 to 2020, according to season and clinical
form, Hospital Regional Lambayeque.

Table 2 - Clinical-epidemiological characteristics of GBS cases according to treatment received (IVIG or PF).
Variable

n

%

Treatment

p-value

IVIG (N=79)

FP (N=63)

75 (94,9)
4 (5,1)
38,0 [14,0-57,0]

55 (87,3)
8 (12,7)
44 [25-60]

0,200***
0,085

Mortality
Not
Yes
Age*

130
91,5%
12
8,5%
40,5 [22,0-58,0]

Sex
Female
Male

32
68

32,0
68,0

18 (27,7)
47 (72,3)

14 (40,0)
21 (60,0)

0,128**

Charlson Score
0-2
≥3

113
29

79,3
20,6

64 (81,0)
15 (19,0)

49 (77,8)
14 (22,2)

0,635**

Modified Rankin Scale
0-3
≥4

36
64

36,0
64,0

23 (35,4)
42 (64,6)

13 (37,1)
22 (62,9)

0,861**

Duration of illness (days)*

4 [3-6]

4 [2-7]

5 [3-6]

0,750

Therapeutic delay time (days)*

1 [0-2]

1 [0-1]

2 [1-3]

0,000

GBS type
AIDP
AMAN
AMSAN
MFS
Not classified

12
42
43
9
36

8,5
29,6
30,3
6,3
25,4

6 (7,6)
23 (29,1)
22 (27,8)
8 (10,1)
20 (25,3)

6 (9,5)
19 (30,2)
21 (33,3)
1 (1,6)
16 (25,4)

0,871***
0,709***
0,092***
0,165***

Albumin-cytological dissociation
Not
Yes

8
37

5,6
26,1

4 (5,1)
26 (32,9)

4 (6,3)
11 (17,5)

0,071***

19 [12-36]

18 [12-33]

19 [12-37]

0,954

Hospital stay (days)*
Invasive Mechanical Ventilation

41

28,9

24 (30,4)

17 (27,0)

0,657**

Septic shock

23

16,2

14 (17,7)

9 (14,3)

0,493**

Pneumonia

46

32,4

24 (30,4)

22 (34,9)

0,566**

Pressure ulcers

14

9,9

6 (7,6)

8 (12,7)

0,311***

Pneumothorax

5

3,5

1 (1,3)

4 (6,3)

0,103***

Atelectasis

18

12,7

13 (16,5)

5 (7,9)

0,130***

1 [1-4]

1 [1-3]

1 [1-4]

0,350

SOFA*
* Median [RIC], ** Chi square, *** Fisher.
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Table 3 - Bivariate analysis: factors associated with 28-day mortality in patients with GBS.
Variable

Outcome
Alive (N=132)

Dead (N=12)

OR* (CI** 95%)

P

75 (57,7)
55 (42,3)

4 (33,3)
8 (66,7)

0,62 (0,52-1,19)

0,075

38,0 [14,0-57,0]

44 [25-60]

Sex
Female
Male

53 (40,8)
77 (59,2)

3 (25,0)
9 (75,0)

2,22 (1,67-4,02)

0,318

Charlson Score
0-2
≥3

107 (82,3)
23 (17,7)

6 (50,0)
6 (50,0)

2,50 (1,76-4,96)

0,018

Modified Rankin Scale
0-3
≥4

56 (43,1)
74 (56,9)

1 (8,3)
11 (91,7)

3,21 (2,61-6,36)

0,001

Duration of illness (days)*

4 [3-6]

6 [3,25-6,75]

0,96 (0,79-4,03)

0,727

Therapeutic delay time (days)*

1 [0-2]

2 [2-2,75]

2,20 (1,65-4,07)

0,002

11 (8,5)
39 (30,0)
40 (30,8)
7 (5,4)
33 (25,4)

1 (8,3)
3 (25,0)
3 (25,0)
2 (16,7)
3 (25,0)

2,80 (2,19-5,37)
1,89 (1,84-4,44)
3,12 (2,31-8,88)
1,90 (1,89-4,37)

0,752
0,187
0,712
0,245

Treatment
Immunoglobulin
Plasmapheresis
Age*

GBS type
AIDP
AMAN
AMSAN
MFS
Not classified

0,095

18,5 [12-35,25]

25,5 [18-55,5]

1,24 (0,69-5,02)

0,302

Invasive Mechanical Ventilation

32 (24,6)

9 (75,0)

2,68 (1,99-8,74)

0,000

Septic shock

18 (13,8)

5 (41,7)

2,09 (2,07- 5,99)

0,012

Pneumonia

37 (28,5)

9 (75,0)

3,06 (1,55-9,29)

0,001

Pressure ulcers

13 (10,0)

1 (8,3)

1,08 (1,04-1,24)

0,053

Pneumothorax

3 (2,3)

2 (16,7)

3,66 (1,97-8,40)

0,010

15 (11,5)

3 (25,0)

1,95 (1,08-10,7)

0,180

1 [1-2]

8 [4,25-9,75]

3,96 (1,68-8,12)

0,001

Hospital stay (days)*

Atelectasis
SOFA*
*OR: Odds Ratio; **CI: Confidence Interval.

n DISCUSSION
Clinical-epidemiological characteristics
About 72% of GBS cases occurred during the last
3 years of follow-up. This is explained by the fact
that in Peru, during recent years, GBS cases have
presented in outbreaks, and the major outbreaks
of GBS occurred during the years 2018 and 2019
[6-9]. During the first months of 2020, a significant
number of cases began to be registered, which
subsequently decreased owing to the arrival of
COVID-19 to Peru. Regarding the impact that the
COVID-19 pandemic has had on GBS in Peru,
according to the Peruvian Ministry of Health, in
2020, were recorded 455 GBS cases (almost all oc-

curred during the first 12 epidemiological weeks).
This contrasts with the estimated 1100 GBS cases
recorded in 2019 [31].
In this present study, we observed a seasonal
pattern, that is, 60% of cases of GBS occurred in
winter and spring (Table 1). The motor variants
(AMAN and AMSAN) occurred more frequently
during winter and spring compared with autumn
and summer, although these differences were not
statistically significant (Figure 1). The information available on the seasonal presentation of GBS
worldwide is not consistent. In some countries, a
few authors reported more cases of GBS in winter,
while other studies found more cases of GBS in
spring and summer [32-34]. In Chile, Cea G et al.
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Table 4 - Multivariate analysis: factors associated with 28-day mortality in patients with GBS.
Variable

Raw

Adjusted

p

OR

CI 95%

p

OR

CI 95%

Treatment
Immunoglobulin
Plasmapheresis

1
0,72

1,06-28,4

0,01

1
0,78

0,62-0,9761

0,062

Charlson Score
0-2
≥3

1
4,07

0,67-42,08

0,07

1
1,83

0,12-27,600

0,666

Modified Rankin Scale
0-3
4-6

1
1.227

1.731-5.895

0.880

1
1.227

1.731-5.895

0.880

Invasive Mechanical Ventilation
Not
Yes

1
1.075

0.902-3.160

0.999

1
1.075

0.902-3.160

0.999

Shock
Not
Yes

1
0.919

0.645-4.652

0.932

1
0.919

0.645-4.652

0.932

Pneumonia
Not
Yes

1
1.020

0.320-3.253

0.999

1
1.020

0.320-3.253

0.999

Pneumothorax
Not
Yes

1
0.180

1.122-4.884

0.180

1
0.180

1.122-4.884

0.180

SOFA score
<2
≥2

1
3.333

1,63-7,59

0,001

1,61 - 10,82

0,003

Therapeutic delay time (days)*
≤1
≥2

1
1,175

0,994-1,797

0,180

0,540-26,627

2,627

1

1
3,792

*OR: Odds Ratio; **CI: Confidence Interval.

found clear seasonal variations, with the majority
of GBS cases occurring during winter and summer [23]. In Peru, Munayco et al., in a descriptive
study of secondary databases reported that they
did not find a seasonal pattern, although the occurrence of cases was higher in the first semester of the year [6]. Conversely, Loayza considered
that the 2019 outbreak in Peru did have a seasonal
pattern [7]. Ballón-Manrique et al. in one study
carried out in our hospital reported a series of 16
cases of GBS, wherein 68.8% of them presented in
winter and spring [9].
In this study, only 8.5% of cases corresponded to
the AIDP form, and motor forms (AMAN and
AMSAN) accounted for 60% of cases. In Peru, 70%
of GBS cases presented during the 2019 outbreak
corresponded to the motor axonal forms, which
is associated with longer recovery time and more

disability [7]. In USA, Canada, and Australia, up
to 90% of GBS cases present as the AIDP variant,
and only 5% correspond to motor axonal variants
[26,33]. In Asia, 70% of cases are of the axonal type
(AMAN), whereas <25% of cases are of the AIDP
variant or other types [35]. In Chile, in a series of
41 cases, 27 cases corresponded to the AIDP type
and 9 cases to the motor variants [23]. BallónManrique found that 62.5% corresponded to motor forms (AMSAN 37.5%; AMAN 25%), 6.25% to
the MFS variant, and only 12.5% corresponded

to the AIDP type [9]. These latter data are in full
agreement with our results.
Only 19% of cases had the highest diagnostic certainty on the Brighton criteria, with the majority of cases (54.2%) corresponding to level 2 of
certainty. No previous studies reported in Latin
America evaluated the degree of diagnostic cer-
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tainty. We used the Brighton criteria according to
Peruvian guideline recommendations [36, 37].
As per our findings, most of the GBS patients were
male (>60%), and most cases occurred in the age
range of 20-59 years, whereas the age range of ≥60
years represented only 24% of the total GBS cases.
The overall fatality rate was 8.5%; however, in the
group aged 20-59 years, it was found responsible
for 25% of the deaths, and in the group ≥60 years,
it accounted for more than 58% of deaths. Our
results are consistent with other reports in different latitudes, that is, GBS predominates in young
adult males, while mortality is higher in older
adults. Previous studies in our country are also in
agreement with these findings, and this trend has
been consistent in recent years [6-9, 27-30].

Of the total number of patients with GBS, only
20.6% had a Charlson score ≥4; that is, most of
GBS patients had little or no co-morbidity. Likewise, 50% of patients had a SOFA score of 1; that
is, most patients were not severely ill (50% of patients had a mild to moderate clinical picture). Interestingly, among the deceased patients, 50% had
a Charlson score ≥3, with 8 as the median SOFA
[IQR 4.25-9.75], 75% had pneumonia and required
mechanical ventilation, and 42% had septic shock.
Almost all studies of GBS have not examined
these aspects (co-morbidity and severity).
Alshekhlee A et al. studied a cohort obtained from
a national database in the United States. They
identified 4954 patients with GBS hospitalized between 2000 and 2004. Mortality was 2.58%, and it

Table 5 - Bivariate Analysis: factors associated with disability at discharge in patients with GBS.
Variable

Disability at discharge

p

MRS ≤3 (N=57)

MRS ≥4 (N=85)

OR (CI 95%)

33 (57,9)
24 (42,1)

46 (54,1)
39 (45,9)

0,55 (1,11-22,01)

0,062

41,0 [16,5-61,0]

40 [22,0-58,0]

1,79 (1,64-8,874)

0,899

Sex
Female
Male

29 (50,9)
28 (49,1)

27 (31,8)
58 (68,2)

2,41 (2,19-10,11)

0,315

Charlson Score
0-2
≥3

49 (86,0)
8 (14,0)

64 (75,3)
21 (24,7)

1,30 (0,94-7,88)

0,028

Duration of illness (days)*

5 [3-7]

4 [3,0-6,0]

2,19 (0,95-9,62)

0,612

Therapeutic delay time (days)*

1 [0-2]

2 [1-2,0]

1,55 (1,00-5,15)

0,560

17 (29,8)
20 (35,1)
4 (7,0)
13 (22,8)

25 (29,4)
23 (27,1)
2 (5,9)
23 ()

2,67 (1,80-8,33)
3,18 (5,0110,45)
2,90 (1,87-9,00)
1,39 (1,09-4,02)

0,022
0,012
0,052
0,347

15,0 [10,5-27,0]

23 [15,0-46,5]

1,20 (0,84-6,47)

0,189

Invasive Mechanical Ventilation

1 (1,8)

40 (47,1)

2,62 (1,88-8,69)

0,001

Septic shock

0 (0,0)

23 (27,1)

2,90 (1,89-12,1)

0,000

Pneumonia

1 (1,8)

45 (52,9)

1,97 (1,90-9,87)

0,001

Pression ulcers

0 (0,0)

14 (16,5)

1,69 (1,60-5,04)

0,000

Pneumothorax

0 (0,0)

5 (5,9)

1,86 (1,23-7,36)

0,001

Atelectasis

0 (0,0)

18 (21,2)

2,11 (1,02-8,00)

0,239

SOFA score*

1 [1-1]

8 [1-5]

5,317 (1,78-10,1)

0,001

Treatment
Immunoglobulin
Plasmapheresis
Age*

GBS type
AIDP
AMAN
AMSAN
MFS
Not classified
Hospital stay (days)*

*OR: Odds Ratio; **CI: Confidence Interval.
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did not change significantly during the entire period. About 11% of patients presented pulmonary
complications, and 9.1% underwent endotracheal
intubation. Predictors of mortality were endotracheal intubation, older age, Charlson Comorbidity Index, cardiac complications, and sepsis. The
authors concluded that mortality in GBS is low
and that the predictors of mortality are similar to
the predictors of disability [38].
Wong AH et al. retrospectively reviewed 261 GBS
cases in seven Asian hospitals that occurred between 2001 and 2012. The overall mortality was determined to be 6%. The main cause of death was respiratory infections, followed by acute myocardial
infarction. Among the deceased, 50% were over
77 years of age, 50% required IMV, and almost all
had significant co-morbidities. Older patients with
need for IMV had a higher risk of mortality [39].

In this present study, only 12.7% of patients had
an “adequate” hospital stay (≤9 days) according
to the Peruvian hospital performance indicators; 66% of the patients had a hospital stay >14
days, which is a median of 19 days [IQR 12-36].
Gevorgyan A et al. investigated trends in hospital stay and mortality according to the treatment
method, that is, immunoglobulin vs. plasmapheresis, and compared them between teaching and
non-teaching hospitals. The follow-up period was
from January 2000 to December 2011. The authors
concluded that from 2000 to 2011, adult GBS cases
presented the following trends: the use of PF decreased; the use of IVIG increased; hospital stay
decreased; and mortality decreased. These trends
did not differ between teaching and non-teaching
hospitals [40].
The main variables of interest presented similarly

Table 6 - Multivariate analysis: factors associated with disability at discharge in patients with GBS.
Variable

Raw

Adjusted

p

OR

CI 95%

p

OR

CI 95%

Treatment
Immunoglobulin
Plasmapheresis

1
0,72

0,68-1,987

0,01

1
0,69

0,51-7,69

0,054

Charlson Score
0-2
≥3

1
3,79

1,90-11,09

0,07

1
3,13

0,99-7,460

0,666

Modified Rankin Scale
0-3
4-6

1
1.248

1,022-5.97

0.180

1
2,49

1.301-2.801

0,087

Invasive Mechanical Ventilation
Not
Yes

1
2,471

0,127-3,96

0,470

1
2,07

1,712-9,201

0,589

Septic shock
Not
Yes

1
1,299

1,045-8,342

0,601

1
1,345

0,780-4,047

0,932

Pneumonia
Not
Yes

1
2,707

1,832-3,873

0,199

1
1,027

0,320-4,793

0,799

Pneumothorax
Not
Yes

1
2,180

1,049-10,08

0,080

1
4,007

1.122-14.784

0.180

SOFA score
<2
≥2

1
3,287

1,63-7,59

0,001

1

1,68-11,87

0,001

Therapeutic delay time (days)*
≤1
≥2

1
1,942

0,794-1,797

0,180

1
3,498

0,540-26,627

2,627

*OR: Odds Ratio; **CI: Confidence Interval.
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in both treatment groups, with the exception of
the variable “therapeutic delay time”. The median time of therapeutic delay was longer in those
who received plasmapheresis (p<0.000) (Table 2).
However, this difference in therapeutic initiation
time did not influence mortality or functional
outcome. The therapeutic delay in our hospital
is explained by the fact that administering plasmapheresis compared with immunoglobulin is
more laborious from a logistical point of view. In
most studies that have evaluated treatments for
GBS, the initiation time of immunoglobulin or
plasmapheresis has not been reported. In one trial
that compared both treatments, the protocol only
stipulated that treatment should be started within
8 hours after randomization [41].
Mortality
Regarding 28-day mortality, no differences were
noted between immunoglobulin and plasmapheresis. However, we found a trend toward lower
mortality in the plasmapheresis group (OR 0.78;
95% CI 0.62-0.97; p=0.062) compared with the immunoglobulin group (Table 4). Cea G et al., in a
retrospective analysis, included 41 patients with
GBS and reported a non-significant trend for less
disability but not mortality in those patients treated with plasmapheresis compared with immunoglobulin [23]. Other studies, most of them with
a retrospective design and carried out in different latitudes, have evaluated different aspects of
mortality related to GBS. They included different
populations and different settings; consequently,
these studies are more difficult to compare with
our results [42-45].
Functional outcome
Regarding functional outcome, no differences
were observed between immunoglobulin and
plasmapheresis. The only variable statistically
and significantly associated with a worse functional outcome (MRS ≥4) was SOFA score (Table
6). A trial published in 1997 compared the efficacy
of immunoglobulin, plasmapheresis, and immunoglobulin combined with plasmapheresis for
GBS. The inclusion criteria were as follows: severe
illness (need for help to walk) and onset of neuropathic symptoms within the previous 14 days.
The authors evaluated 379 patients. They found
no differences among the treatment arms with respect to the main (disability degree at 4 weeks)

and secondary outcomes (recovery time to walk
without assistance, time to discontinue IMV, and
trend for recovery from disability at 48 weeks).
They concluded that for the treatment of severe
GBS in the first 2 weeks of illness, plasmapheresis
and immunoglobulin had equivalent efficacy [41].
Siddiqui SH et al. conducted a retrospective study
between 2011 and 2016 in Pakistan to determine
the short-term outcomes of GBS and compare
the outcomes of ventilated and non-ventilated
patients. They included 216 patients, who were
then divided into two groups based on the need
for IMV. Short-term outcomes were assessed using the MRS at discharge, 2 weeks, and 3 months;
these were then compared between the IMV and
non-IMV group. Similarly, as in our study, the
outcome according to MRS was dichotomized as
“good” (MRS = 0-3) or poor (MRS = 4-6). They
found that 24.5% of patients required IMV. The
patients who required IMV had severe weakness
on admission, a longer hospital stay, and a higher
frequency of in-hospital complications. They reported a mortality of 7.9%. Good outcomes at discharge and at 3 months were significantly more
frequent in non-ventilated patients (50.3% and
93.2, respectively) compared to ventilated patients
(11.3% and 33.3% respectively). In the IMV group,
older age, areflexia, and longer hospital stay were
independent predictors of poor outcomes [46].
Hughes RA et al. performed a systematic review,
aiming to evaluate the efficacy of immunoglobulin (functional recovery and morbidity). They
identified 12 studies, 7 of which had a variable
risk of bias and evaluated immunoglobulin compared to plasmapheresis in 623 severe cases. In
five studies that included 536 cases, disability
was similar with both treatment groups. Adverse
events were comparable across treatment groups,
but more patients completed immunoglobulin
than plasmapheresis [18].
In Chile, Cea G et al. found differences in disability according to the type of GBS. At discharge,
59.2% of GBS patients with the AIDP type presented minor disability, 22.2% required assistance
to walk, and 3.7% were totally dependent. Patients with the AMAN variant were noted to have
greater disability: 57% of patients required help
to walk and 28.5% were bedridden. On the other
hand, 68.4% of those who received plasmapheresis had a greater recovery compared with 44.4%
of those who received immunoglobulin, although
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this difference was not statistically significant
[23]. In Peru, no studies have evaluated disability
in GBS patients.
This present study has some limitations. First, this
is a retrospective study carried out in a single hospital. Second, we have failed to identify the triggering agent (infection, vaccines, toxins, etc.) in
almost all patients because in our hospital this is
not performed systematically. Despite these limitations, this study is relevant as it is the first study
of primary sources that includes the largest Peruvian population.
In conclusion, in this study, although 28-day mortality was statistically similar in both treatment
groups (immunoglobulin and plasmapheresis),
we found a trend toward lower mortality in the
PF group (OR 0.78; 95% CI 0.62-0.97; p=0.062). We
found no differences in disability at discharge in
GBS patients treated with plasmapheresis or immunoglobulin.
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