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Clinical-epidemiological characteristics
associated with discharge outcomes and
seasonality among surviving patients with
Guillain-Barré syndrome in a national third-
level hospital, Lima, Peru

Caracteristicas clinico-epidemiolégicas asociadas con los resultados al altay la
estacionalidad entre los pacientes sobrevivientes con sindrome de Guillain-Barré en un
hospital nacional de tercer nivel, Lima, Per(
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ABSTRACT

Background: Guillain-Barré syndrome (GBS) is an autoimmune disease that affects the peripheral nervous system. Severe motor deficit
(SMD), respiratory impairment, cranial nerve involvement and autonomic dysfunction are associated with a poor prognosis. Objective: To
investigate the association between the clinical-epidemiological characteristics and the discharge results among Peruvian patients with
GBS. Methods: We carried out a retrospective observational study on patients with GBS who survived until discharge. We used the Brighton
Collaboration’s criteria and considered Hughes Severity Scale (HSS) scores greater than two to be SMD. We defined the discharge results
as an improvement if the HSS score decreased by at least one point from admission to hospital discharge and defined hospital stay as
prolonged if > 14 days. Results: We analyzed 92 patients, among whom 70.7% were male. Quadriparesis (81.1%) and hyporeflexia (86.8%)
were the most characteristic manifestations. We observed that more than half of the cases were in summer and winter. Gastrointestinal
infections were associated with a higher proportion of prolonged stays. The proportion of improvement was lower among patients who
had an SMD at hospital admission. We confirmed these results through fitting in multivariate models. Conclusions: The prolonged stay
was related to previous gastrointestinal infection, while a less improvement in SMD individuals at admission. Prospective multicenter
surveillance systems are needed for monitoring GBS cases in low-income settings like Peru.
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RESUMEN

Antecedentes: El sindrome de Guillain-Barré (SGB) es una enfermedad autoinmune que afecta al sistema nervioso periférico. Déficit
motor severo (DMS), compromiso respiratorio, afectacién de pares craneales y disfuncién autonémica se asocian con un mal pronéstico.
Objetivo: Investigar la asociacion entre las caracteristicas clinico-epidemiolégicas y los resultados del alta en pacientes peruanos con
SGB. Métodos: Realizamos un estudio observacional retrospectivo de pacientes con SGB supervivientes hasta el alta. Consideramos los
criterios de colaboraciéon de Brighton y una escala de severidad de Hughes (ESH) superior a dos como un DMS. Definimos los resultados
del alta como una mejoria si el ESH disminuyé en al menos un punto desde el ingreso hasta el alta hospitalaria y una estadia prolongada
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si el tiempo de hospitalizacion fue > 14 dias. Resultados: Analizamos 92 pacientes, de los cuales el 70,7% eran varones. La cuadriparesia
(81,1%) y la hiporreflexia (86,8%) fueron las manifestaciones mas caracteristicas. Observamos mas de la mitad de los casos en verano e
invierno. Las infecciones gastrointestinales se asociaron con una mayor proporcién de estadias prolongadas. La proporcién de mejoria fue
menor en los pacientes que tenian un DMS al ingreso hospitalario. Confirmamos estos resultados con modelos multivariados ajustados.
Conclusiones: La estadia prolongada se relacioné con infeccion gastrointestinal previa, mientras que una mejoria menor en individuos con
DMS al ingreso. Necesitamos sistemas de vigilancia multicéntricos prospectivos para monitorear los casos de SGB en un entorno de bajos

ingresos como Perd.

Palabras clave: Sindrome de Guillain-Barré; Estaciones del Aho; Sistema Nervioso Periférico.

INTRODUCTION

Guillain-Barré Syndrome (GBS) is a disease of autoim-
mune etiology mediated by autoantibodies that primar-
ily affects the myelin of the peripheral nervous system. It is
one of the principal causes of acute flaccid paralysis and may
present with axonal injury"®. Its onset may be acute or sub-
acute, characterized by ascending progressive weakness that
initially has distal and centripetal distribution and which
affects the lower extremities more than the upper extremi-
ties. This syndrome can compromise ventilatory muscles,
and ventilatory support is required for up to 30% of patients
in intensive care units*.

GBS affects about 1.1 per 100,000 people worldwide annu-
ally’. In South America, Chile reported a prevalence of 2.1
cases per 100,000% and in Peru, the incidence varied from 0.62
to 0.92 per 100,000 habitants between 2016 and 2019, and it
was higher among men and in people over 60 years of age’.

Demyelinating acute inflammatory polyradiculopathy,
acute motor axonal neuropathy, acute motor-sensitive axo-
nal neuropathy and Miller-Fischer syndrome (MFS) are phe-
notypic variants of the clinical and neurophysiological char-
acteristics of GBS®. In Peru, acute motor-sensory axonal
neuropathy is the most frequent phenotype (37.5%).

Campylobacter jejuni and Haemophilus influenza infec-
tions are the most frequent infectious histories associated
with GBS. Nevertheless, infections with Mycoplasma pneu-
moniae, cytomegalovirus, Epstein-Barr and influenza have
also be correlated with GBS*’. Zika virus was identified as
an associated virus after the epidemiological alert from the
World Health Organization (WHO) during 2015%.

The clinical factors associated with unfavorable progno-
sis are severe motor deficit, respiratory impairment, cranial
nerve involvement, autonomic nervous system dysfunction
and impaired consciousness at the onset of the disease'’.
Leukocytosis, elevated transaminases, elevated serum creati-
nine, proteinuria, and axonal lesions have also been reported
to be associated factors'. Histories of diarrhea and diabetes
with absence of prior respiratory infection have also been
found to be associated with worse outcomes at discharge'**.

The WHO has reported that 3-5% of GBS patients die
from complications such as respiratory muscle paralysis,
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septicemia or pulmonary thrombosis'. In Peru, a mortality
rate of 8.4% has been observed among patients older than
60 years’. A more significant number of cases have been cor-
related with infectious diseases™". The Peruvian Ministry of
Health declared a state of emergency in relation to an out-
break consisting of 15 cases reported in the city of Trujillo-La
Libertad over a four-week period during the summer of 2018,

The principal aim of the present study was to determine
associations between clinical-epidemiological characteristics
on admission and the discharge outcomes among patients
with GBS who survived until hospital discharge at Hospital
Nacional Dos de Mayo (HNDM) in Lima, Peru, between 2011
and 2015. We also describe differences in the presence of
some clinical-epidemiological characteristics according to
the presentation season.

METHODS

For this retrospective observational study, we assessed 92
medical records from the Hemotherapy and Neurology ser-
vice registries, relating to GBS patients who were therapeutic
plasma exchange (TPE) candidates and who survived until
hospital discharge between January 1, 2011, and December
31, 2015. Although these registries included 158 patients dur-
ing this period (survivors plus non-survivors), we only evalu-
ated the surviving patients because the physical records of
the deceased patients were not available in our hospital unit.

We used the Brighton Collaborationss criteria (www.brigh-
toncollaboration.org) to determine patient inclusion’. We
excluded reports of patients with neuropathies caused by
diabetes, alcohol, intoxications, neoplasms, human immuno-
deficiency virus or central nervous system disorders with sev-
eral neurological deficits.

We recorded the following data: age, sex, disease onset
date, clinical manifestations, severity (on admission, at
nadir and at discharge), infectious history (gastrointestinal
and respiratory), therapy with TPE and number of days of
hospitalization. We categorized the seasonality as summer
(January to March), autumn (April to June), winter (July to
September) and spring (October to December).



We scored the severity of functional status from 0 to 6,
in accordance with the HSS: 0 = normal; 1 = able to run with
minor signs or symptoms of neuropathy; 2 = able to walk 10
m without support but not run; 3 = able to walk 10 m with
aids; 4 = chair or bed; 5 = requiring assisted ventilation; and
6 = dead. For our analysis, patients with HSS 1 and 2 were
deemed to have a mild deficit (MD), while those with 3 to 5
had a severe deficit (SD)™.

We defined the discharge outcomes as an improvement if
HSS decreased by at least one point from admission to hos-
pital discharge and defined the hospital stay as prolonged
if it was greater than 14 days, given that this length of time
is a conservative estimate for performing complete TPE
treatment®.

We used the median to measure central trend and the
interquartile range (first to third) to measure dispersion, for
all quantitative variables, since these did not follow normal
distribution. We represented categorical variables using their
respective absolute values and percentages.

We used the chi-square test or Fisher's exact test to study
differences between clinical-epidemiological characteristics
according to the presentation season. We use univariate bino-
mial logistic regression to assess the relationship between
clinical-epidemiological characteristics and discharge out-
comes represented by a prevalence ratio (PR). P-values below
0.05 were considered significant, and we presented the val-
ues with their 95% confidence interval (CI). Only sufficiently
extreme results (p < 0.2) were subjected to multivariate analy-
sis for confounder adjustment. We use the STATA 16 statisti-
cal software, along with Excel 2019.

The Ethics Committee of the HNDM approved the proto-
col. The present study formed support for a thesis for obtain-
ing the title of Physician, awarded by the Faculty of Medicine
of the Universidad Nacional Mayor de San Marcos (UNMSM).

RESULTS

Among the 92 medical records included, 70.7% (65/92)
related to male patients and, thus, the male/female ratio was
2.4. The patients’ median age was 44 years (Q1: 33; Q3: 58)
(Table 1).

Concerning the data on admission clinical characteristics
that was available, quadriparesis and hyporeflexia were the
most characteristic manifestations, affecting 81.1% (73/90)
and 86.8% (79/91) of the patients, respectively. SD was pres-
ent in 89.1% (82/92) of the patients, and 18.9% (17/90) of the
patients required some oxygen therapy due to ventilatory
impairment. Also, 64.4% (56/87) of the patients showed nor-
mal sensory function, 51.2% (42/82) presented paresthesia,
30% (24/80) had ataxia and 20.5% (18/88) presented auto-
nomic dysfunction (cardiac arrhythmia and hypotension).
Regarding other symptoms, 50.6% (45/89) presented muscle

Velasquez-RimachiV, et al. Discharge outcomes in Guillain-Barré syndrome.

pain, 26.7% (24/90) presented radicular pain and 15.4% (14/91)
painful involvement of a cranial nerve. According to the HSS,
92.1% (82/89) presented SD around the nadir or point of most
significant deficit. The median time from the onset of symp-
toms to the nadir was seven days (Q1: 4; Q3: 11) (Table 1).

TPE was the treatment reported in 69.6% (64/92) of the
medical records. The median time from the onset of symp-
toms to performing the TPE was 8.5 days (Q1: 5.5; Q3: 13) with
a median of four cycles (Q1: 3; Q3: 4) per patient. At hospital
discharge, 63.6% (56/88) of the patients had SD. The median
length of hospitalization was 14 days (Q1: 11; Q3: 18), and
we observed an improvement in 60.2% (53/88) of the cases
(Table 1).

Table 1. Clinical-epidemiological characteristics at admission
and outcomes at discharge among surviving patients with GBS.

Variables Total N (%)
Demographics 92

> 65 years 12 (13.0)
Sex 92

Male 65 (70.7)
Infection history 92

Gastrointestinal 28(30.4)
Respiratory 18(19.6)
Clinical presentation

Motor compromise 90

Quadriparesis 73(81.1)
Quadriplegia 8(8.9)
Paraparesis 8(8.9)
Paraplegia 1(1.1)
Hyporeflexia 91 79 (86.8)
Ventilatory involvement 90 17 (18.9)
Sensitive impairment 87

Normal 56 (64.4)
Hyposensitivity 28(32.2)
Hypersensitivity 3(3.5)
Paresthesia 82 42 (51.2)
Ataxia 80 24(30.0)
Autonomic dysfunction 88 18 (20.5)
Cranial nerve compromise 91 14(15.4)
Other symptoms

Muscle pain 89 45 (50.68)
Radicular pain 90 24(26.7)
Treatment

TPE use 92 64 (69.6)
Discharge outcomes

Improvement 88 53 (60.2)
Prolonged stay 84 38(45.2)

TPE: therapeutic plasma exchange.
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Regarding the season, 58.7% (54/92) of the cases occurred
in the summer and winter. The largest number of cases
occurred in July and August (25%; 23/92); 17.8% (5/28) of
the cases with a gastrointestinal history occurred in August,
while 33.3% (6/18) of the cases with a respiratory history
occurred in February and September (Table 2 and Figure 1).
Regarding differences in the frequencies of clinical charac-
teristics according to the season, no statistically significant
differences were found in relation to improvement in HSS (p
= 0.462), prolonged stay (p = 0.450), HSS at admission (p =
0.057), gastrointestinal infection history (p = 0.734) or respira-
tory infection history (p = 0.745) (Table 2).

The proportion of the patients with a gastrointestinal
infection history who had a prolonged stay was higher than

among non-infected patients (PR: 2.11; 95% CI: 1.35 - 3.29). In
the multivariate analysis, the proportion of the patients with
gastrointestinal infection who had a prolonged stay contin-
ued to be higher (PR: 2.15; 95% CI: 1.28 - 3.63) after adjust-
ment for the presence of autonomic dysfunction. Also, the
proportion with improvement of HSS was lower among
patients who presented SD at hospital admission (PR: 0.43;
95% C1: 0.28 - 0.67) and received TPE (PR: 0.55; 0.34 - 0.91). In
the multivariate analysis, the proportion of the patients with
improvement among those who had an SD at hospital admis-
sion continued to be lower (PR: 0.43; 95% CI: 0.21 - 0.90) after
adjustment for the time taken to reach maximum severity
and after adjustment for TPE use (Table 3).

Table 2. Proportional differences in clinical-epidemiological characteristics at admission and outcomes at discharge according to

season.
Total (%) Season p-value
Summer Autumn Winter Spring
Number of cases 92 27 21 27 17
HSS at admission 92 0.1*
Mild deficit 10(10.8) 2 1 2 5
Severe deficit 82 (89.1) 25 20 25 12
Infectious history
Gastrointestinal 92 0.7*
No 64 (69.5) 20 14 17 13
Yes 28 (30.4) 7 7 10 4
Respiratory 92 0.71
No 74 (80.4) 20 17 22 15
Yes 18(19.5) 7 4 5 2
Discharge outcomes
Improvement 88 0.4%
No 35(39.7) 13 6 9 7
Yes 53(60.2) 12 13 18 10
Prolonged stay 84 0.4t
No 46 (54.7) 16 9 11 10
Yes 38 (45.2) 8 10 13 7

HSS: Hughes severity scale; * Chi-square test; f Fisher’s exact test.

Table 3. Clinical-epidemiological characteristics at admission that presented associations with outcomes at discharge among

surviving patients with GBS.

Prolonged hospital stay Improvement
. Adjusted PR Adjusted PR
Variables No Yes (Cl 95%) No Yes (95% CI) t1
N (%) N (%) PR (95% Cl) N (%) N (%) PR (95% Cl)
Age (years)* 43 46 1.01 43 46 0.99 o
gely (33-54) (36 -63) (0.99 - 1.03) (33-57) (24 - 58) (0.97 -1.01)
42 31 5 5 x
<B5years (57.5) (42.5) Ref Ref (50.0) (50.0) Ref
65 or more 4 7 1.50 30 48 1.30 o
years (36.4) (63.6) (0.89 - 2.53) (38.5) (61.5) (0.66 - 2.58)
700 Arq Neuropsiquiatr2021;79(8):697-704



Table 3. Cont.

" 12 17 9

Female (47.8) (52.2) Ref Ref (65.4) (34.6) Ref Ref
Voo 35 26 0.82 " 36 26 1.21 "
(57.4) (42.6) (0.50 - 1.33) (58.1) 41.9) (0.66 - 2.22)

38 19 35 27

No (66.7) (33.3) R = (56.5) (43.5) w3 =

Ve 8 19 211 21 18 8 071 n
(29.6) (70.4) (1.35-3.29)  (1.28 - 3.63) (69.2) (30.8) (0.37 - 1.35)

39 28 41 30
No (58.2) (41.8) Ref Ref (577) (42.3) Ref Ref
Yes 7 10 1.41 . 12 ® 0.70 o
(41.2) (58.8) (0.86 - 2.30) (70.6) (29.4) (0.32-1.53)
) . 8 2 2 8
Mild deficit (80.0) (20.0) Ref Ref (20.0) (80.0) Ref Ref
Severe 38 36 2.43 o 51 27 0.43 0.43
deficit (51.4) (48.6) (0.68 - 8.65) (65.4) (34.6) (0.28-0.67) (0.21-0.90)
Time to
maximum 7 7 1.03 x 7 8 0.96 0.98
severity (4-10) (5-11) (0.98 - 1.08) (3-9) (5-11) (0.90-1.02) (0.91-1.04)
(days)*
Ventilatory impairment
40 29 43 27
No (58.0) (42.0) Ref Ref (61.4) (38.6) Ref Ref
5 8 1.46 10 7 1.07
Yes * % *
(38.5) (61.5) (0.88 - 2.45) (58.8) (41.2) (0.56 - 2.03)

37 28 42 26

No (56.9) 431 Ref Ref 61.8) (38.2) Ref Ref

Voo 5 10 156 0.93 11 6 0.92 "
(33.3) (66.7) (0.98-2.44) (0.56- 1.54) (64.7) (35.3) (0.45 - 1.89)

39 31 43 31

No (55.7) (44.3) 38 a8 (581) (41.9) Ref Ref
Voo 6 7 122 N 9 4 073 »
(46.2) (53.8) (0.69-215) (69.2) (30.8) (0.31-174)

14 10 12 16

No (58.3) 41.7) Ref Ref (42.9) 571) Ref Ref
Ve 32 28 142 » 41 19 0.55 0.52

(53.3) (46.7) (0.65 - 1.94) (68.3) (31.7) (0.34-0.91) (0.27 - 1.00)
TPE 4 4 1.30 n 4 4 119 »
sessions* (3-4) (4-4) (0.82-2.05) (3-4) (4-4) (0.57 - 2.49)

PR: prevalence ratio; HSS: Hughes severity scale; TPE: therapeutic plasma exchange; *Median (Q1 - Q3). ** No adjustment needed; T Adjusted for
gastrointestinal infection and autonomic dysfunction; T Adjusted for HSS at admission, time to maximum severity and TPE use.
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Figure 1. Monthly distribution of the number of GBS cases according to infectious history.

DISCUSSION

At the time of hospital discharge, a large percentage of
the patients persisted with an SD. One crucial factor relating
to this may have been a lack of resources for timely access
to specific treatment or rehabilitation services. Moreover,
clinical improvement of GBS was not immediate. We deter-
mined that there was an association between higher prev-
alence of prolonged stay and presence of gastrointestinal
infection: patients with histories of infection usually present
greater severity of disease®. In another study, the prevalence
of improvement was lower among patients who had an SD
at admission for their critical condition and therefore under-
went prolonged continuous monitoring in intensive care
units*.

Among all the patients included in our study, males
were more affected. This was the same as in other studies,
in which males accounted for over 50% of all the cases®>***.
Our cases had a median age of 44 years, which was close to
the average of some other studies, which ranged from 40 to 50
years'>?!. However, in other reports, the average age was over
50 years**,

At hospital admission, quadriparesis and alteration of
tendon reflexes were the most frequent clinical features.
These correlated with the typical findings of GBS*'****!. Most
of our patients had an SD greater than that of other cohorts
(35.8-61.7%)'**". As expected, approximately 20% of our
patients presented some ventilatory alteration, which leads
to the risk of needing care in an intensive care unit*”. The
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time between the onset of symptoms in our cases and the
nadir coincided with that of other reports: this is important
because it could serve as a time reference for timely manage-
ment?. Autonomic dysfunction occurred in one-fifth of our
patients, which was lower than in other reports®.

All GBS patients with an HSS score of more than two need
to receive specific treatment to improve disability over the
short and long terms”. Among our patients who received
TPE, the majority started this within the first two weeks, with
enough cycles. This treatment was as recommended by the
Pan-American Health Organization, the American Apheresis
Society (ASFA) and a previous report from the HNDM!020%,
However, not all patients improved during hospitalization,
given that the time taken to reach improvement may be lon-
ger than the hospital stay®.

More than half of our cases occurred in summer and
winter. These results were similar in seasonality to those of
some studies®****! but differed from other reports in which
the highest number of cases occurred in spring and the sec-
ond highest in summer®***>*, This difference may have been
because Peru is a tropical country without the clear seasonal
differences that are seen in temperate countries. Recent stud-
ies have suggested that this seasonal variation is due to sud-
den changes in temperatures, which would contribute to the
development of gastrointestinal or respiratory infections®*.
There were no significant differences in the proportion of
improvement according to the season, but the improvement
rate was lower in the summer (52%) and spring (41%), and
higher in the autumn (68.4%) and winter (68.4%). Despite



this lack of statistically significant difference, we suggest that
resource allocations should differ between the seasons such
that they should be greater in seasons with a more significant
trend of presentation of cases.

There were some significant limitations to our study relat-
ing to lack of data: no explicit records of patients who received
immunoglobulin were available; the average time that elapsed
until treatment was started was not completely clear; and
there was also no data on adverse events, long-term follow-
up, cerebrospinal fluid analysis or nerve conduction studies.
In addition, there was no detailed information about the rea-
sons for prolonged stay (i.e., whether this was because of the
disease itself or because of other complications). Therefore,
there was a high risk of bias because of incomplete data and
records, since this was a study based on secondary medical
records prepared by different specialists. We standardized the
information collected, and this was done by a single expert in
clinical neurology. The medical records did not show any rou-
tine use of scales such as EGRIS and EGOS, which therefore
limits the usefulness of our data for prognostic purposes. It
is important to emphasize again that since we used a list of
TPE candidates at the time of admission, we did not include
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patients who received intravenous immunoglobulin as their
treatment.

In conclusion, histories of gastrointestinal infection and
SD on admission showed an association with longer hospital
stays and less improvement in survival among these Peruvian
patients with GBS at hospital discharge. Therefore, there is a
need to describe patients’ history and severity of infection in
greater detail at hospital admission, in order to improve the
detection of patients who potentially have a poor prognosis.
Further longitudinal studies are needed in order to confirm
these associations.

It would be opportune to create a prospective multicenter
surveillance system with the aim of homogenizing case reg-
istration, case notification and data analysis among GBS
patients in a low-income environment such as Peru.
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