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Amaç: Nötrofil-lenfosit oranı (NLR) pek çok medikal durumun sonuçlarını belirlemede kullanılan bir yöntem haline gelmiştir. Bu çalışmada Gullain-Barrѐ sendrom’lu (GBS) 
hastalarında özürlülüğü önceden belirlemede NLR’nin kullanılıp kullanılamayacağını araştırılmıştır.

Yöntemler: Çalışmaya 50 GBS hastası ve 49 sağlıklı gönüllü dahil edildi. Tüm katılımcılardan alınan tam kan sayımında nötrofil ve lenfosit sayılarından NLR hesap edildi. Tüm 
GBS hastalarının dosya kayıtlarından başvuru sırasında ve başvurudan 3 ay sonra Hughes ve Tıbbi Araştırma Komisyonu (MRC) toplam skoru hesaplandı. Hasta ve sağlıklılar 
arasında NLR oranı açısından fark olup olmadığı ve NLR ile özürlülük skorları arasındaki ilişki incelendi.

Bulgular: Çalışmaya katılan GBS hastalarında toplam beyaz küre, nötrofil ve monosit sayısı ile NLR sağlıklı gönüllülere göre anlamlı olarak yüksek bulundu. Ayrıca NLR başvuru 
sırasında ve başvurudan üç ay sonra hesaplanan Hughes skoru ile pozitif, MRC toplam skoru ile ise negatif olarak korale bulundu.

Sonuç: Bu çalışma GBS hastalarında NLR ile özürlülük arasındaki ilişkiyi inceleyen ilk çalışmadır. GBS hastalarında NLR özürlülüğü predikte etmede kolay ulaşılan ve ucuz bir 
yöntem olarak kullanılabilir.

Anahtar Kelimeler: Gullain-Barre sendromu, nötrofil-lenfosit oranı, disabilite

ABSTRACT

ÖZ

Objective: Neutrophil-lymphocyte ratio (NLR) has become a method used to determine the adverse outcome of many medical conditions. In this study, it was investigated that 
whether NLR could be used in predicting disability in Gullain-Barrѐ seyndrome (GBS) patients.

Methods: Fifty GBS patients and 49 healthy volunteers were included in the study. NLR was calculated from neutrophil and lymphocyte counts in complete blood counts from all 
participants. The Hughes and Medical Research Council (MRC) sum scale were calculated at the time of admission and 3 months after the application from file records of all GBS 
patients. Whether or not there was a difference in NLR ratio between the patient and the healthy individuals and the relationship between NLR and disability scores were examined.

Results: White blood cell, neutrophil and monocyte count and NLR were found to be significantly higher in GBS patients participating in the study than healthy volunteers. 
In addition, NLR was positively correlated with the Hughes score and negatively correlated with the MRC sum score calculated at the time of admission and three months after 
admission. 

Conclusion: This is the first study to examine the relationship between NLR and disability in GBS patients. In GBS patients, NLR can be employed as an easily accessible and 
inexpensive method for predicting disability.
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INTRODUCTION

Guillain-Barrѐ syndrome (GBS) is a heterogeneous group 
of clinical and pathologic entity caused by the autoimmune 
system. An antecedal infection is thought to trigger an 
immunological reaction and form a disease by causing 
axonal degeneration and demyelination with a cross-
reaction. Even the first autopsy reports show that water 
retantion found in peripheral nerves with intermittent 
inflammatory infiltrates in the disease (1). With perivascular 
lymphocyte and macrophages infiltration, inflammation is 
thought to lead to demyelination (1-3). In particular, it is 
considered that T cell-mediated immunity plays a key role 
in the development of the disease, which is supported by 
experimental models of the disease. The disease results in 
complete recovery of approximately 70% of the patients, 
while in some cases it may result in morbidity in the 
character of weakness and mortality in very few cases (4-
6). 

Immune response to various physiological changes in 
the organism occurs as an increase in the number of 
neutrophils and a decrease in the number of lymphocytes 
(7-9). It can also be used as an immunological marker in 
predicting the adverse outcome of disease states such as 
cancer and cardiovascular diseases (7,10-13). Thus, the 
neutrophil-lymphocyte ratio (NLR) seen on the venous 
blood is an easily accessible and cheap marker of subclinical 
inflammation (14). NLR has been demonstrated to be more 
effective than white blood cell (WBC) count in determining 
adverse outcome in various diseases (10-13). NLR may be 
a marker of the organism’s inflammatory status as it co-
evaluates neutrophil that exhibit end-of-inflammation and 
lymphocytes that exhibit regulatory mechanisms (14-16).

Early detection of prognosis in GBS is significant for true 
management of the disease and for early and effective 
treatment. Till now, the NLR ratio has never been studied 
in predicting prognosis in GBS. We aimed to investigate 
whether this laboratory parameter predicts the prognosis 
in the disease by studying the ratio of NLR in GBS. 

METHOD

Between January 2012 and July 2016, 50 GBS patients who 
met the specified inclusion criteria and were treated in the 
neurology clinic or in the neurology intensive care unit of 
the Ankara Atatürk Training and Research Hospital and 49 
healthy volunteers who did not have known neurological 

and systemic disease were included in this study. GBS 
diagnosis was based on international GBS diagnostic 
criteria. All demographic and clinical information of the 
patient was obtained by retrospectively reviewing the 
patient files. Other GBS patients with known systemic and 
neurological disease were excluded from the study. Blood 
was taken from the patients within 12 hours of admission 
to the hospital for a complete blood count. Complete blood 
counts were studied in all patients and healthy volunteers. 
Those with acute infection were excluded from the study. 
Blood samples were evaluated for total WBC count, 
neutrophil count, lymphocyte count and monocyte count, 
and the NLR ratio was calculated from these parameters. 
Informations about demographic data, neurological 
examinations, and treatments were obtained from patient 
files. Disability scores such as the Hughes scale and the 
medical research council (MRC) sum scale were calculated 
from the neurological examination datas obtained from 
the patient’s files. For each patient, the Hughes scale and 
the MRC sum scale were recalculated 3 months after the 
treatment from the neurological examinations done at the 
outpatient clinic visits 3 months after the admission date. 

The Hughes Functional Grading Scale Score: It was first 
used by Hughes to assess the efficacy of prednisolone 
therapy in GBS cases, and then it has been shown to be 
valid between observers by Kleyweg et al. (17,18). The cases 
are classified in the following fashion below and show a 
negative result as the score goes up, a positive result when 
the score goes down.

0- Normal,

1- There are mild symptoms and signs but no functional 
limitation,

2- Can walk without assistance more than 10 m,

3- Can walk more than 10 m with support or walker,

4- Dependent on bed or wheelchair,

5- At least a part of the day requires ventilator support,

6- Death.

MRC Sum Scale: A scoring of the upper and lower 
extremities obtained by summing the MRC scale separately 
on 6 muscles on both sides. The score ranges from 0 (total 
paralysis) to 60 (normal strength) (19).

Statistical Analysis

Gender of the individuals involved in the study, and number 
and percentage values of the treatment methods of the sick 
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individuals were given. The suitability to normal distribution 
of continuous variables was evaluated by the Shapiro-
Wilks test. The median and interquartile range (IQR) was 
used to represent the descriptive statistics of the variable 
that was not normally distributed. Gender comparisons 
between patients and control groups were analyzed by chi-
square comparison test. Assuming that the age variable is 
normally distributed, the independent 2 sample T test was 
used to analyze whether there was a significant difference 
between the patient and control groups. The values of 
the WBC, neutrophil, monocyte, lymphocyte, and NLR 
ratio were analyzed by the Mann-Whitney U test to see 
whether there was a statistical difference in these values 
in the patient and control groups. A correlation analysis 
was performed between variables of the NLR ratio and the 
Hughes scale and MRC sum scale of the individuals in the 
patient group and Spearman’s Rho Correlation Coefficients 
calculated. For statistical analysis and calculations, IBM 
SPSS Statistics 21.0 (IBM Corp. released 2012. IBM SPSS 
Statistics for Windows, version 21.0, Armonk, NY) and MS 
Excel 2007 programs were used for some calculations. 
Statistical significance level was accepted as p<0.05. 

RESULTS

The mean age of the individuals in the patient group 
was calculated as 52.80±17.01 and the mean age of the 
individuals in the healthy control group was calculated as 
52.53±17.15. There was no statistically significant difference 
in terms of age and gender in the patient and control 
groups (p values, respectively: 0.938, 0927). Forty-five 
of the patients in the patient group received intravenous 
immunoglobulin (IVIg) therapy, 2 received plasmapheresis, 
and finally 3 received IVIg + plasmapheresis treatments. 
While 14% (n=7) of patients were receiving respiratory 
support, 86.0% (n=43) were not receiving respiratory 
support.

In the study, the median of WBC in the patient group was 
calculated as 9.46 (IQR=3.10) and the median of WBC in 
the control group was calculated as 7.32 (IQR=2.77). The 
WBC values of the individuals in the patient group were 
found to be higher than the values of the individuals in 
the control group. WBC values of patients and control 
groups showed statistically significant difference (p<0.001). 
Median of the neutrophil values of the individuals in the 
patient group was 6.33 (IQR=2.78) and 4.47 (IQR=1.91) in 

the control group, respectively. There was statistically 
significant difference in neutrophil values between patient 
and control groups (p<0.001). The neutrophil values of 
the individuals in the patient group are higher than those 
in the control group. The lymphocyte median of the GBS 
patients in the study was 2.02 (IQR=1.23) and median of 
lymphocyte values in the healthy control group was 2.16 
(IQR=0.85). Lymphocyte levels did not differ statistically 
significant between patients and control groups (p=0.588). 
Median of the monocyte values of the individuals in the 
patient group was calculated as 0.65 (IQR=0.39) and 0.54 
(IQR=0.28) in the control group, respectively. The monocyte 
values of patients and control groups showed statistically 
significant difference (p=0.033). The monocyte values of the 
individuals in the patient group were higher than those in 
the control group. Median of the NLR ratio of individuals in 
the study who were in the GBS patient group was calculated 
as 2.99 (IQR=2.88) and 2.17 (IQR=1.13) in the control group, 
respectively. The NLR ratios between patients and control 
groups demonstrated statistically significant difference 
(p<0.001). Individuals in the patient group have higher NLR 
ratios than the control group (Table 1). 

A moderate, linear, positive, and statistically significant 
relationship was found between the NLR ratios of the 
individuals involved in the study and the Hughes scale at 
the time of admission and the Hughes scale at the third 
month (p=0.001, p=0.010, respectively). A negative, linear, 
weak and statistically significant relationship was found 
between the NLR ratios of the individuals and the MRC sum 
scale at the time of admission and the MRC sum scale at 
the third month (p=0.005, p=0.020, respectively) (Table 2). 

Gümüşyayla and Vural. Prediction of disability in Gullain-Barrѐ Syndrome

Table 1: Descriptive statistics of the variables in the patient and 
control groups

Group

Variables Median of 
patients (IQR)

Median of 
controls 
(IQR)

z p

WBC 9.46 (3.10) 7.32 (2.77) 3.958 <0.001

Neutrophil 6.33 (2.78) 4.47 (1.91) 4.850 <0.001

Monocyte 0.65 (0.39) 0.54 (0.28) 2.128 0.033

Lemphocyte 2.02 (1.23) 2.16 (0.85) 0.542 0.588
NLR 2.99 (2.88) 2.17 (1.13) 3.765 <0.001

Mann-Whitney U non parametric test, IQR: Interquartile range, WBC: White 
blood cell, NLR: Neutrophil-lymphocyte ratio
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DISCUSSION

In this study, we found that the WBC, neutrophil and 
monocyte counts and NLR ratio in the complete blood 
count during admission in GBS diagnosed patients were 
higher than in healthy volunteers. However, the number 
of lymphocytes was not different compared to the healthy 
individuals. We also found a positive correlation between 
the NLR ratio and the Hughes scale at the time of referral 
and three months after the referral; however, the NLR 
ratio to be negatively correlated with MRC sum scale at 
the time of referral and three months after the referral. 
Thus, we thought that the NLR ratio calculated during 
the application could predict the disability status of GBS 
patients 3 months later at the time of the admission. 

GBS is an inflammatory demyelinating disease of the 
peripheral nervous system. It is caused by an aberrant 
immune response that develops directly against some 
components of the peripheral nerves. Though there is a 
T-cell mediated response predominantly to some myelin 
proteins, a complex inflammatory pathogenesis is involved, 
in which both humoral and cellular immunity are influenced 
(20). Molecular mimicry and cross reactivity triggered by 
some infectious agents, especially Campylobacter jejuni, 
initiates the events in the immunological system (21). 
Clinical worsening followed by plateauing phase and 
possibly healing period during the course of the illness 
suggests inflammatory phase first and then regulation of 
inflammation in the disease.

In our study, WBC, neutrophil and monocyte counts 
were significantly higher in GBS patients than healthy 
volunteers. In some studies, monocyte counts in GBS 
patients were not found different from healthy volunteers 
(22,23). Furthermore, in our study, GBS patients had higher 
numbers of WBC and neutrophils than healthy volunteers. 
We could not find any information on this topic when we 
searched the literature. However, in cases of post infectious 
monophasic diseases such as reactive arthritis and 
rheumatoid fever, where the immunopathogenesis is similar 

to GBS patients, the high number of WBC and neutrophils 
are diagnostic laboratory parameters. It is also a trigger for 
infections in the pathogenesis of GBS, which may lead to an 
increase in some acute phase markers that may raise the 
number of WBC, neutrophils and monocytes in the acute 
state as a consequence of the acute phase reaction in this 
patient group (20,24). We found that lymphocyte counts 
in GBS patients were lower than healthy individuals, but 
this difference was not significant. The results of studies on 
numbers of lymphocytes in the acute phase in GBS patients 
showed differences. Some studies did not find lymphocyte 
counts compatible with our study, whereas in some studies, 
the number of T lymphocytes decreased and the number 
of B lymphocytes increased (25-27). This might be owing 
to differences in types of lymphocytes and different roles 
of different types of lymphocytes in the immune system 
and for this, it is necessary to examine the lymphocyte 
numbers typed by the flow cytometry method. Different 
results have been obtained related to this subject as well 
(22,25,26,28,29).

The NLR is a dynamic parameter that the predictive 
value of this parameter is superior to the total leukocyte 
count. This equilibrium constituted by both neutrophilia 
and lymphocyte counts that indicates the inflammation 
on the one hand and the regulation of inflammation on 
the other due to its components. Neutrophils show active 
non-specific inflammation and are one of the body’s first 
defense mechanisms. Lymphocytes are the regulatory and 
protective component of inflammation. NLR has previously 
been studied in diseases such as diabetes mellitus, coronary 
artery disease and intracerebral haemorrhage (7,11-15). We 
have studied this parameter first time in GBS patients. We 
think that NLR can be affected in this disease and related 
to the disability of the disease, starting from the idea that 
contains inflammation and resolution of inflammation in 
GBS. We found the NLR ratio in GBS patients to be higher 
than in healthy volunteers. Moreover, the NLR ratio was 
positively correlated with the Hughes Scale and negatively 
correlated with the MRC sum scale at the time of admission 
and three months after admission. This showed that the 
NLR ratio could be used for predicting the disability in the 
disease. Pritchard et al. (22) found that circulating CD4 + 
CD25 + populations in GBS patients decreased and this was 
attributed to impaired regulatory function of the immune 
system. NLR is an important parameter as it provides 
information easily accessible, easily calculated and 
inexpensive about systemic inflammation, and could be a 

Table 2: Corelation analysis of variables

Variables Spearman rho p

NLR-Hughes scores at admission 0.461 0.001

NLR-Hughes scores at third month 0.360 0.010

NLR-MRC sum scores at admission -0.395 0.005

NLR-MRC sum scores at third month -0.327 0.020

NLR: Neutrophil-lymphocyte ratio, MRC: Medical research council
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parameter that can be employed for predicting the adverse 
outcome of systemic inflammation-induced diseases (14).

Study Limitations

This study has some limitations; i) This study was 
retrospectively designed and was relatively small in 
the number of samples, ii) The disease consists of a 
heterogeneous group of entity and the disease subgroups 
have not been individually studied, iii) This study has not 
been designed to elicit the mechanistic pathways leading 
to an increase in the NLR ratio in GBS patients.

CONCLUSION

In summary, the NLR ratio is strongly correlated with 
disability in GBS. This parameter is very inexpensive and 
very easily accessible parameter. There is still a need for 
large cohort studies that analyze lymphocytes in their 
subtypes and take into account changes in different 
subgroups of the disease.
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