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Abstract

Background: Guillain-Barré syndrome (GBS) is the most common cause of acute flaccid paralysis
worldwide. Serum markers such as the neutrophil-lymphocyte (NLR) and leuko-glycemic (LGR) ratios
have been studied for the severity and prognosis of non-neurological and neurological disorders.
Methods: Cross-sectional study from a prospective cohort of patients with GBS. A comparison of
clinical and paraclinical variables between patients with and without ventilatory support was performed,
as well as logistic regression analysis.

Results: 123 patients were included; mean age 45.5=16.5 years, 77 (62.6%) were men and 37
(30%) required ventilatory support. A greater age (51.7=18.2 vs 42.9+15.1, p=0.006), cranial nerve
involvement (75.6% vs 40.6%, p<0.001), dysautonomia (67.5% vs 8.1%, p<0.001), median EGRIS
score (IQR 2-4) vs 5 (IQR 4-6), p<0.001], median NLR [6.15 (IQR 4.18-9.23) vs 3.1 (IQR 2.21-
4.08), p<0.001] and median LGR [1.58(IQR 0.99-1.99) vs 1.02(IQR 8.85-1.32), p<0.001] was
observed at admission in patients that needed ventilatory support. The multivariable logistic regression
analysis demonstrated that the presence of dysautonomia [OR 30.6 (95% Cl 6.9-134), <0.001], a
higher score on the EGRIS scale [OR 2.0 (95% Cl 1.3-3.1), p=0.001], and higher NLR [OR 8.6 (95%
Cl12.0-36.7), p=0.004] are independent risk factors for invasive mechanical ventilation. LGR and NLR
demonstrated high performance for ventilatory support prediction, with 0.70 and 0.81, respectively.
Conclusions: the presence of dysautonomia and increased NLR are independent risk factors for
invasive mechanical ventilation in patients with Guillain-Barre syndrome.
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Introduction

Guillain-Barré syndrome (GBS) is the most common cause of
acute flaccid paralysis worldwide. Twenty percent of patients
become seriously disabled and up to 5% die. About 30% of GBS
patients become ventilator dependent, with an increased risk of
death, associated complications, and worse clinical outcomes.'?

Scores such as Erasmus GBS Respiratory Insufficiency Score
(EGRIS) use clinical data including days from symptom onset
and admission, facial or/and bulbar weakness, and Medical
Research Council (MRC) sum score to predict respiratory

insufficiency within the first week of admission. Additionally,
other tools can be used to evaluate pulmonary function
(e.g., forced vital capacity and forced expiratory volume
in 1s), although special equipment might be required.*

Several studies have supported the role of molecular mimicry
in disease pathogenesis, by examining a causal relationship
between C. jejuni lipo-oligosaccharides and gangliosides.
Lymphocytes and neutrophils are associated with systemic
inflammation and production of proinflammatory mediators.
GBS, as an autoimmune disease, elicits an upregulation
in inflammatory and metabolic pathways, with increased
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production of lymphocytes and neutrophils. Serum markers
such as the neutrophil-lymphocyte (NLR) and leuko-glycemic
(LGR) ratios have been studied for the severity and prognosis
of non-neurological disorders such as myocardial infarction,
cancer, and autoimmune diseases.>*’ Regarding neurological
disorders, little information is available, with some reports in
patients with multiple sclerosis and cerebrovascular disease.??
Scarce data has been published on the use of these indices
and autoimmune peripheral neuropathies. This inflammatory
cascade can appear before GBS clinical symptoms.'® In this
study, we evaluate NLR and LGR in patients with GBS and
their relationship as predictive markers for ventilatory support.

Materials and methods

A cross-sectional study from a prospective cohort of patients
with GBS was conducted, from January 2018 to February
2021. GBS diagnosis was made by the National Institute
of Neurological Disorders and Stroke (NINDS)'' and all
patients had complete blood work on admission to the
emergency room (CBC, basic metabolic panel, electrolytes,
and liver function tests). Exclusion criteria included patients
with diabetes mellitus, previous autoimmune disorders,
drug-induced immunosuppression, or HIV infection. Patients
with acute bacterial infection (pneumonia, urinary tract
infection, etc.) or sepsis on admission, based on the Third
International Consensus Definition for Sepsis and Septic
Shock, were also excluded.'”? General demographic data
was obtained, as well as a history of previous infection,
symptom-to-admission (GBS-associated symptoms to ER
arrival), assessment of muscle strength based on Medical
Research Council (MRC) on admission, GBS disability
score (GDS) on admission, cranial nerve involvement,
autonomic dysfunction, mechanical ventilation (IMV) and
length of stay. Nerve conduction studies were performed on
admission and the electrophysiological damage mechanism
was classified according to Hadden et al. criteria.’
Cerebrospinal fluid (CSF) glucose, protein concentration,
and cell count were evaluated. Albuminocytological
dissociation was defined as elevated CSF proteins (>45mg/
dL) with low cell count (= 50 cells/ul). For each patient,
the leuko-glycemic ratio [glycemia (mg/dl) x leukocytes
(106/L) /1,000] and the neutrophil-lymphocyte ratio were
calculated by neutrophil count divided by lymphocyte count.

The study was approved by the Ethics Committee and the
Institutional Review Board. Signed consent was required for
study participation.

Statistical analysis

Demographic data were analyzed with descriptive statistics.
Kolmogorov-Smirnov test was used for distribution, and
medians with standard deviation or medians with interquartile
range were obtained, accordingly. A correlation analysis
with the Person test was performed. Comparison between
patients with and without ventilatory support was performed
with student’s t-test or Mann-Whitney U test based on
distribution. The chi-square test was used for categorical
variables, and Fisher s exact test was applied when necessary.

A logistic regression analysis was performed for patients
with mechanical support, according to TRIPOD consensus.'
Variables included age, dysautonomia, EGRIS score,
neutrophil-lymphocyte (NLR), and leuko-glycemic (LGR) ratios.
Goodness-of-fit was assessed with Hosmer & Lemeshow
test, results were reported in odds ratio with 95% confidence
intervals, and the performance of the model was assessed
through analysis of area under the curve. Both NLR and
LGR performances were obtained with an area under the
curve analysis, cut-off values, sensitivity, and specificity were
established by the Youden index, and a value of p<0.05 was
considered statistically significant. Data were analyzed using
SPSS version 22.

Results

Of 174 patients with GBS, 51 patients were excluded
(Figure 1), leaving 123 patients for study analysis. The mean age
was 45.5+16.5 years, 77 (62.6%) were men and 37 (30.0%)
required ventilatory support. In patients with mechanical
ventilation, the mean age was 51.7+18.2 years, and the
median time from symptom onset to ventilation was 5 days
(IQR 3-5). Moreover, 75.6% had cranial nerve involvement
(facial and/or bulbar), a mean MRC sum score of 22.2+16.9,
median EGRIS score of 4 (IQR 2-5), median LGR of 1.58
(IQR 0.99-1.99) and median NLR of 6.15 (IQR 4.18-9.23).
Baseline demographics patients are shown in Table 1.

The distribution of leukocyte, lymphocyte, neutrophil, and
serum glucose counts at admission with respect to the age
of the population is shown in Figure 2. In the analysis of
correlation between age (years) and the other variables
(leukocyte count, lymphocytes, neutrophils, and serum
glucose levels) there were no statistically significant results.

When comparing both groups, a greater age (51.7+18.2 vs
42.9+15.1, p=0.006), cranial nerve involvement (75.6% vs
40.6%, p<0.001), dysautonomia (67.5% vs 8.1%, p<0.001),
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174 patients

35 patients excluded for lack
of complete laboratory tests

139 patients

16 patients excluded for:
a) 9 had pneumonia on
admission
b) 2 had urinary tract
infection on admission.
c) 5 were diagnosed with
diabetes mellitus

123 patients

Figure 1. Flow diagram of patient inclusion and exclusion

Table 1. Comparative analysis between GBS patients with invasive ventilation mechanical

Age — yr, mean
Male gender - no. (%)
Diarrhea, no. (%)
Cranial nerve involvement — no. (%)
-Facial nerve-
-Bulbar nerves
Dysautonomia, no (%)
GDS score, median (IQR)
MRC score on admission, mean (SD)
EGRIS score, median (IQR)
Hospital stay (days), median (IQR)
Protein count in LCR (mg/dl), median (IQR)
Leucocyte (103/ml), median, (IQR)
Neutrophil (103/ml), median, (IQR)
Lymphocyte (103/ml), median, (IQR)
Glucose (mg/dl), median (IQR)
Sodium (mEg/dl), median (IQR)
Albumin (g/dl), mean SD
NLR, median, (IQR)
LGR, median, (IQR)

(IVM) vs no-IVM

Patients requiring

ventilatory support

Patients not requiring
ventilatory support

n=37 n=86
51.7+18.2 42.9+15.1
20(54) 57(66.2)
13(35.1) 30(34.8)
28 (75.6) 35 (40.6)
24(64.8) 34(39.5)
25(67.5) 21(24.4)
25(67.5) 7(8.1)
4(1-4) 4(2-5)
22.2+16.9 35.2 £16.1
3(2-4) 5(4-6)
58(31-83) 7(5-10.5)
39(27-100) 446(32-60)
12.51(9.12-16.58) 9.75(8.20-11.72)
8.3 (5.85-11.30) 6.40(5.45-8.10)
1.60(1.15-1.90) 2.20(1.60-2.60)
122(110-141) 106(95.5-118)
138(135-140) 138(137-140)
4.28+0.52 4.45+0.46
6.15(4.18-9.23) 3.1(2.21-4.08)
1.58(0.99-1.99) 1.02(8.85-1.32)

P value

0.006
0.22
>0.99
<0.001
0.011
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.83
0.002
<0.001
<0.001
<0.001
0.75
0.089
<0.001
<0.001
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MRC score (22.2+16.9 vs 35.2=16.1, p<0.001), and
median EGRIS score [3 (IQR 2-4) vs 5 (IQR 4-6), p<0.001]
was observed at admission in patients that needed ventilatory
support. No statistically significant differences were
encountered neither for demyelinating (38.7% vs 42.4%,
p=0.82) nor axonal subtype (61.2% vs 50.6%, p=0.39).
Both median NLR [6.15 (IQR 4.18-9.23) vs 3.1 (IQR 2.21-
4.08), p<0.007] and median LGR [1.58 (IQR 0.99-1.99) vs
1.02 (IQR 8.85-1.32), p<0.001] in patients with ventilatory
support were significant.

The multivariable logistic regression analysis demonstrated that

the presence of dysautonomia [OR 30.6 (95% CI 6.9-134),
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p=<0.001], a higher score on the EGRIS scale [OR 2.0
(95% CI 1.3-3.1), p=0.001], and higher NLR [OR 8.6
(95% ClI 2.0-36.7), p=0.004] are independent risk factors
for invasive mechanical ventilation; the model performance

is AUC 0.938, 95% ClI (0.89-0.98), p= <0.001 (Table 2).

Both LGR and NLR demonstrated high performance for
ventilatory support prediction, with 0.70 [95% CI (0.59-
0.81), p<0.001] and 0.81 [95% CI (0.72-0.89), p<0.001],
respectively. The best cut-off values, according to the Youden
index, are 1.12 for LGR (sensitivity 0.70, specificity 0.40)
and 3.59 for NLR (sensitivity 0.78, specificity 0.33). The
operating characteristic curve analysis is shown in Figure 3.
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Figure 2. Count of leukocytes, lymphocytes, and serum glucose levels at admission with respect to population age
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Table 2. Multivariable analysis for ventilatory support in patients with GBS

Univariable model Multivariable model

Patients Patients not
requiring requiring
ventilatory ventilatory P value OR (IC 95%) OR (IC 95%) P value
support support
n=37 n=86
Age - yr 51.7+18.2 42.9+15.1 0.006 1.03(1.0-1.06) 1.06(1.0-1.1) 0.003
Symptom-to-admission -median (days) (IQR) 5(3-5) 6(4-10) 0.003 0.87(0.78-0.98
Cranial nerve involvement — no. (%). 28(75.6) 35(40.6) <.001 4.5(1.9-10.7)
MRC score - mean (SD) 22.2+16.9 35.2 +16.1 <0.001 0.95(0.92-0.97)
Dysautonomia, no (%) 25(67.5) 7(8.1) <0.001 23(8.3-66) 30.6(6.9-134) <0.001
EGRIS score, median (IQR) 3(2-4) 5(4-6) <0.001 1.9(1.4-2.4) 2.0(1.3-3.1) 0.001
LGR (%) 1.58(0.99-1.99) | 1.02(8.85-1.32) <.001 3.0(1.6-5.5) 0.7 (0.2-2.5)) 0.58
NLR (%) 6.15(4.18-9.23) | 3.1(2.21-4.08) <.001 4.0 (2.0-8.19) 8.6(2.0-36.7) 0.004

Logistic regression description:

Overall model fit: chi-square 81.123, df 5, p< 0.0001.

Goodness-of-fit test: r2 = 0.483; Hosmer & Lemeshow test, chi-square, 12.47, df 8, p= 0.13.
Model performance: AUC 0.938, 95% CI (0.89-0.98), p= <0.001.
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Figure 3. ROC curves for Neutrophil-lymphocyte index and Leuko-glycemic index for
ventilatory support prediction
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Discussion

Guillain-Barre Syndrome (GBS) is an autoimmune disorder
where antibodies are abnormally produced against peripheral
nerve gangliosides. Cellular responses potentially play a role in
the pathogenesis of GBS and complement-mediated nerve injury.
Experimental allergic neuritis models have encountered several
pro-inflammatory molecules related to acute nerve injury, such
as IFN-y, IL-1B, tumor necrosis factor (TNF), IL-6, and IL-10.
All these inflammatory processes occur in the pre-symptomatic
stages of patients with GBS and further portray worse clinical
presentations with early ventilatory support requirements.'

Classically, old age has been considered a risk factor for
ventilatory support and inability to walk independently at
1, 3, and 6 months." Despite decreased immunological
responses in the elderly, as described previously by Hagen et
al. this subset of patients has increased leukocyte, neutrophil,
and lymphocyte counts when compared to younger patients
with GBS, and they should be treated as high-risk patients
for several complications and worse functional outcomes.'®

The EGRIS scale, developed in European and North American
populations, uses only clinical variables (MRC score, cranial/
bulbar weakness, and days between onset and hospital
admission) to predict respiratory insufficiency and ventilatory
support within the first week of admission.® Early involvement
of bulbar muscle strength can cause microaspiration, hence
the large population of GBS patients with a high EGRIS score
with pneumonia upon admission.'®In these cases, it is difficult
to distinguish if the inflammatory process is due to sepsis
associated with aspiration pneumonia or GBS inflammatory
process. In our study, patients who presented some infectious
process (pneumonia) on admission were excluded. We
observed that high NLR is a risk factor, independent of
the EGRIS scale score, for ventilation requirement; to our
knowledge, this data had not been previously reported.

Consequently, we consider that the elevation of NLR in
patients with GBS who require VMI is due to the systemic
immune response of the disease, as in the case of other
neurological autoimmune diseases (multiple sclerosis).”

We observed that the presence of dysautonomia is also a risk
factor for the requirement of invasive mechanical ventilation,
independent of the EGRIS scale score, which has not been
previously reported. Cardiovascular dysautonomia is due
to injury of the thoracic medullary roots exit that form the
paraganglionic chains of the sympathetic autonomic system.

The diophragmatic weakness that occurs in patients with
SGB requiring VMI, in part, is attributable to damage of the
phrenic nerves in their exit from the cervical roots. Therefore,
we theorize that both the presence of dysautonomia and
diaphragmatic weakness is due to severe root damage in GBS.?

The neutrophil-lymphocyte ratio is an indicator of systemic
inflammation and has been described as a marker of severity
and short overall survival in subjects with acute respiratory
distress syndrome (ARDS). Wang et al. demonstrated an
increase in in-hospital, 28-day, and 90-day mortality in patients
with ARDS with a NLR of >14: 57.8% vs 43.2%, 58.9% vs
41.1,% and 58.0% vs 42.0%, respectively.!” Furthermore,
inflammatory diseases have higher NLR, as recently described in
a meta-analysis of 1550 patients with rheumatoid arthritis.
Fewer evidence exists on its utility for neurological disorders.
However, a higher NLR (classified by terciles and adjusted for
clinical and laboratory values) was associated with unfavorable
outcomes in terms of mRS score after acute ischemic stroke.'®
Additionally, higher NLR values have been observed in patients
with multiple sclerosis when compared to healthy controls.”

Scarce information is available on the usefulness of NLR as an
indicator in autoimmune peripheral nerve disorders, such as
GBS. One study reported a higher NLR in subjects with acute
inflammatory demyelinating polyneuropathy (AIDP), but we did
not find any association with electrophysiological subtypes.'?

Other reports have associated this ratio  with severe
presentations of GBS, for example, Huang et al. reported
a higher level of NLR in subjects with GDS =3 and a
cut-off value of 2.295 for GBS occurrence and 3.05 for
severity.20 Moreover, Pingping N et al. reported several
ratios as risk factors for IMV in patients with GBS, particularly
NLR, with an OR of 3.319 and a cut-off value of >3.5 for
mechanical ventilation.?! We obtained a similar cut-off value
of 3.59 with a sensibility of 78% and a specificity of 33%.

High serum glucose in a patient requiring ventilatory support
due to any disease is considered a marker of severity.??
We observed higher serum glucose levels on admission in
GBS patients with ventilatory support compared to those
without, as demonstrated in other series.?> The increase
in serum glucose levels might be directly related to the
metabolic response to stress in acute inflammatory processes.
On the other hand, an interesting fact is the high prevalence
of autonomic dysfunction in severe GBS cases and in patients
with mechanical support, where cortisol-induced glucose
increment can be produced by adrenergic dysregulations.?*
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Although LGR has been extensively studied in acute
myocardial infarction and relates to severity,?® few reports
have demonstrated its correlation with severity in acute
ischemic stroke.? We observed a stafistically significant
OR in the univariable analysis for LGR but not in the
multivariable analysis. To our knowledge, this is the first report
of LGR in subjects with GBS. Further studies are needed to
confirm the role of these indexes in other circumstances.

Conclusion

The presence of dysautonomia and increased NLR are
independent risk factors for invasive mechanical ventilation in
patients with Guillain-Barre syndrome.

References

1. Lépez-Hernandez JC, Colunga-Lozano LE, Garcia-Trejo S, Gomez-
Figueroa E, et al. Electrophysiological subtypes and associated prognosis
factors of Mexican adults diagnosed with Guillain-Barré syndrome, a
single cenfer experience. J Clin Neurosci. 2020, 80:292-7. doi:
10.1016/}.jocn.2020.04.059

2. van den Berg B, Storm EF, Garssen MJP, Blomkwist-Markens PH,
Jacobs BC. Clinical outcome of Guillain-Barré syndrome after
prolonged mechanical ventilation. J Neurol Neurosurg Psychiatry. 2018
Sep;89(9):949-54. doi: 10.1136/jnnp-2018-317948

3.  Lépez-Herndndez JC, Jorge de Sardchaga A, Brisefio-Godinez ME, May-
Mas RN, Bazdn-Rodriguez L, Ledn-Manriquez E, et al. Deltoid muscle
strength and autonomic dysfunction as independent risk factors forinvasive
mechanical ventilation in patients with Guillain-Barré syndrome. Int J
Neurosci. 2022; 27:1-13. doi: 10.1080/00207454.2022.2082963

4. Lawn ND, Fletcher DD, Henderson RD, Wolter TD, Wijdicks EF.
Anticipating mechanical ventilation in Guillain-Barré syndrome. Arch
Neurol. 2001 Jun;58(6):893-8. doi: 10.1001/archneur.58.6.893

5. Templeton AJ, McNamara MG, Seruga B, Vera-Badillo FE, Aneja P,
Ocafa A, et al. Prognostic role of neutrophil-to-lymphocyte ratio in solid
tumors: a systematic review and meta-analysis. J Natl Cancer Inst. 2014
May 29;106(6):dju124. doi: 10.1093/jnci/dju124

6. Erre GL, Paliogiannis P Castagna F, Mangoni AA, Carru C, Passiu G, et
al. Meta-analysis of neutrophil-to-lymphocyte and platelet-to-lymphocyte
ratio in rheumatoid arthritis. Eur J Clin Invest. 2019; 49(1):e13037. doi:
10.1111/eci. 13037

7. Dong CH, Wang ZM, Chen SY. Neutrophil to lymphocyte ratio predict
mortality and major adverse cardiac events in acute coronary syndrome:
A systematic review and meta-analysis. Clin Biochem. 2018; 52:131-6.
doi: 10.1016/|.clinbiochem.2017.11.008

8. Giede-Jeppe A, Bobinger T, Gerner ST, Sembill JA, Sprigel Ml, Beuscher
VD, et al. Neutrophil-to-lymphocyte ratio is an independent predictor
for in-hospital mortality in spontaneous infracerebral hemorrhage.
Cerebrovasc Dis. 2017;44(1-2):26-34. doi: 10.1159/000468996

9. Demirci S, Demirci S, Kutluhan S, Koyuncuoglu HR, Yurekli VA.
The clinical significance of the neutrophil-to-lymphocyte ratio
in multiple sclerosis. Int J Neurosci. 2016; 126(8):700-6. doi:
10.3109/00207454.2015.1050492

10. Martini R, Willison H. Neuroinflammation in the peripheral nerve:
Cause, modulator, or bystander in peripheral neuropathies? Glia. 2016
Apr;64(4):475-86. doi: 10.1002/glia.22899

11. Asbury AK, Comblath DR. Assessment of current diagnostic criteria for
Guillain-Barré syndrome. Ann Neurol. 1990; 27 Suppl:521-4.

12. M. Singer, Deutschman CS, Seymour CW, Shankar-Hari M, Annane

20.

21.

22.

23.

24.

25.

26.

D, Bauer M, et al. The Third International Consensus Definitions for
Sepsis and Septic Shock (Sepsis-3). JAMA. 2016; 315(8):801-10. doi:
10.1001/jama.2016.0287

Hadden RD, Cornblath DR, Hughes RA, Zielasek J, Hartung HP. Toyka
KV, et al. Electrophysiological classification of Guillain-Barré syndrome:
clinical associations and outcome. Plasma Exchange/Sandoglobulin
Guillain-Barré Syndrome Trial Group. Ann Neurol. 1998; 44(5):780-8.

. Moons KG, Altman DG, Reitsma JB, loannidis JB, Macaskill P, Steyerberg

EW, et al. Transparent Reporting of a multivariable prediction model for
Individual Prognosis or Diagnosis (TRIPOD): explanation and elaboration.
Ann Intern Med. 2015;162(1):W1-73. doi: 10.7326/M14-0698
Hagen KM, Ousman SS. The neuroimmunology of Guillain-Barré
Syndrome and the potential role of an aging immune system. Front Aging
Neurosci. 2021 Jan 13;12:613628. doi: 10.3389/fnagi.2020.613628
Orlikowski D, Sharshar T, Porcher R, Annane D, Raphael JC, Clair B.
Prognosis and risk factors of early onset pneumonia in ventilated patients
with Guillain-Barré syndrome. Intensive Care Med. 2006;32(12):1962-9.
Wang Y, Ju M, Chen C, Yang D, Hou D, Tang X, et al. Neutrophil-to-
lymphocyte ratio as a prognostic marker in acute respiratory distress
syndrome patients: a retrospective study. J Thorac Dis. 2018;10(1):273-
82. doi: 10.21037/itd.2017.12.131

Yu S, Arima H, Bertmar C, Clarke S, Herkes G, Krause M. Neutrophil
to lymphocyte ratio and early clinical outcomes in patients with acute
ischemic stroke. J Neurol Sci. 2018; 387:115-8. doi: 10.1016/j.
ins.2018.02.002

OzdemirHH. Analysisofthe albuminlevel, neutrophil-lymphocyteratio, and
platelet-lymphocyte ratio in Guillain-Barré syndrome. Arq Neuropsiquiatr.
2016 Sep;74(9):718-22. doi: 10.1590/0004-282X20160132

Huang Y, Ying Z, Quan W, Xiang W, Xie D, Weng Y, et al. The clinical
significance  of neutrophil-to-lymphocyte ratio and monocyte-to-
lymphocyte ratio in Guillain-Barré syndrome. Int J Neurosci. 2018;
128(8):729-35. doi: 10.1080/00207454.2017.1418342

Ning P Yang B, Yang X, Huang H, Shen Q, Zhao Q, et al. Lymphocyte-
based ratios for predicting respiratory failure in  Guillain-Barré
syndrome. J Neuroimmunol. 2021; 353:577504. doi: 10.1016/j.
jneuroim.2021.577504

Edriss H, Selvan K, Sigler M, Nugent K. Glucose levels in patients with
acute respiratory failure requiring mechanical ventilation. J Intensive Care
Med. 2017 Dec;32(10):578-84. doi: 10.1177/0885066616636013
Wang Y, Li G, Yang S, Gu X, Li X, Liu M, et al. Fasting glucose levels
correlate with disease severity of Guillain-Barré syndrome. PLoS One.
2015 Dec 18;10(12):e0145075. doi: 10.1371/journal.pone.0145075
Zaeem Z, Siddigi ZA, Zochodne DW. Autonomic involvement in Guillain-
Barré syndrome: an update. Clin Auton Res. 2019; 29(3):289-99. doi:
10.1007/s10286-018-0542-y

Le6n-Aliz E, Moreno-Martinez FL, Pérez-Ferndndez GA, Vega-Fleites LF,
Rabassa-Lépez-Calleja MA. Indice leuco-glucémico como marcador
prondstico de la evolucién intrahospitalaria en pacientes con infarto
agudo de miocardio con elevacién del ST [Leuko-glycemic index as
an in-hospital prognostic marker in patients with ST-segment elevation
myocardial infarction]. Clin Investig Arterioscler. 2014; 26(4):168-75.
doi: 10.1016/j.arteri.2014.01.002

Hernandez-Sdnchez MM, Lozano-Nuevo JJ, Sudrez-Cuenca JA,
Mendoza-Portillo E, Vergara-Ordufia Fl, Palacios-Pérez E, et al. Indice
leuco-glucémico asociado con complicaciones en isquemia cerebral
aterotrombética. Med Int Méx. 2019; 35(1):39-44. doi: 10.24245/
mim. v35i1.2180

© Instituto Nacional de Neurologia y Neurocirugia
Manuel Velasco Suérez

Arch Neurocien (Mex) | Volume 28, number 2, year 2023

archivosdeneurociencias.org | 13


https://www.archivosdeneurociencias.org/index.php/ADN
doi: 10.1016/j.jocn.2020.04.059
doi: 10.1016/j.jocn.2020.04.059
doi: 10.1136/jnnp-2018-317968
doi: 10.1080/00207454.2022.2082963
doi: 10.1001/archneur.58.6.893
doi: 10.1093/jnci/dju124
doi: 10.1111/eci.13037
doi: 10.1111/eci.13037
doi: 10.1016/j.clinbiochem.2017.11.008 
doi: 10.1159/000468996
doi: 10.3109/00207454.2015.1050492
doi: 10.3109/00207454.2015.1050492
doi: 10.1002/glia.22899
doi: 10.1001/jama.2016.0287
doi: 10.1001/jama.2016.0287
doi: 10.7326/M14-0698
doi: 10.3389/fnagi.2020.613628 
doi: 10.21037/jtd.2017.12.131
doi: 10.1016/j.jns.2018.02.002
doi: 10.1016/j.jns.2018.02.002
doi: 10.1590/0004-282X20160132
doi: 10.1080/00207454.2017.1418342
doi: 10.1016/j.jneuroim.2021.577504
doi: 10.1016/j.jneuroim.2021.577504
doi: 10.1177/0885066616636013
doi: 10.1007/s10286-018-0542-y
doi: 10.1007/s10286-018-0542-y
doi: 10.1016/j.arteri.2014.01.002
doi: 10.24245/mim. v35i1.2180 
doi: 10.24245/mim. v35i1.2180 

