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Role of Neutrophil/Lymphocyte Ratio as an
Indicator of Relapse in Multiple Sclerosis

Abstract

Multiple sclerosis (MS) is a chronic inflammatory disease of the brain and
spinal cord that is a common cause of serious physical disability in young
adults. MS patients have various clinical presentations depending on the
involved area of the central nervous system (CNS). The definite etiology
of MS is still not known but most probably it is multifactorial. There is a
debatae  whether inflammation initiates neurodegeneration  or
neurodegeneration occurs independently of inflammation. The pathological
findings in MS include inflammation, demyelination (degeneration),
remyelination, axonal loss and glial scar formation (failure of repair). The
main character of the inflammatory phase is associated with the destruction
of the blood-brain barrier and local expression of pro-inflammatory cytokines
and chemokines. It is believed that Neutrophil/Lymphocyte ratio (NLR)
could be used as a simple, non-invasive, and low-cost marker in
demonstrating acute inflammation. During the acute stage of MS,
neutrophils are more active in the disease pathogenesis during relapse.
This study aims to assess the NLR among a sample of RRMS patients
during relapse (active stage) and remission (non-active stage) in order to
investigate a potential role of NLR as a cost-effective simple predictor of
MS activity in RRMS. Also, to assess the relation between NLR and the
clinical features of the relapse. This study included 40 patients diagnosed
with RRMS, 31 females and 9 males, age from 18-45 years with no other
associated co-morbidities or other immunological disorders. Patients were
recruited from neurology department of Nasser Institute Hospital with
inclusion and exclusion criteria aiming to eliminate factors other than MS
activity, which can alter the average values of NLR. Complete
demographic and clinical data were gathered from the patients. NLR was
calculated during the time of the relapse and after the remission. By
comparison, NLR at the time of the relapse was significantly increased
than NLR of remission of same patient (P-value <0.001).

Keywords: Multiple sclerosis (MS), central nervous system (CNS),
Neutrophil/Lymphocyte ratio (NLR).
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INTRODUCTION

Multiple sclerosis (MS) is a chronic inflammatory disease
lof the brain and spinal cord that is a common cause of
serious physical disability in young adults (Dendrou et al.,
2015). MS patients have various clinical presentations
depending on the involved area of the central nervous system
(CNS). The definite etiology of MS is still not known but most
probably it is multifactorial (Guzel et al., 2015). There is a
debatae whether inflammation initiates neurodegeneration or

neurodegeneration occurs independently of inflammation
(Losy, 2013).

The pathological findings in MS include inflammation,
demyelination (degeneration), remyelination, axonal loss and glial
scar formation (failure of repair) (Bruck, 2005).The main
character of the inflammatory phase is associated with the
destruction of the blood-brain barrier and local expression of pro-
inflammatory cytokines and chemokines (Gumus et al., 2015).

MS disease activity is determined by clinical relapses
and/or MRI activity and evidence of disease activity impacts
prognosis and therapeutic options. Hence, it is important to
discriminate between relapses and pseudorelapses. As relapses
are clinically determined by worsening of already present
symptoms or appearance of new symptoms, but pseudorelapses
are temporary worsening of symptoms that are triggered by
external factors such as physiologic or metabolic. Also some
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chronic symptoms of MS as depression or fatigue may
transiently worsen and are misinterpreted as a relapse (Lublin
etal., 2014).

Recent studies show significance of neutrophils
infiltrating CNS prior to a relapse and their predominance in
the blood at the formation of a new lesion. Hence, there is an
increase in neutrophils activity and their related markers
compared to healthy controls in MS patients during relapses
(Pierson et al., 2016).

It is believed that Neutrophil/Lymphocyte ratio (NLR)
could be used as a simple, non-invasive, and low-cost marker in
demonstrating acute inflammation. During the acute stage of
MS, neutrophils are more active in the disease pathogenesis
during relapse (Gumus et al., 2015; Pierson et al., 2016;
Demirci et al., 2016).
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AIM OF THE WORK

This study aims to assess the NLR among a sample of
I RRMS patients during relapse (active stage) and remission
(non-active stage) in order to investigate a potential role of
NLR as a cost-effective simple predictor of MS activity in
RRMS. Also, to assess the relation between NLR and the
clinical features of the relapse.
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Chapter 1
OVERVIEW ON MULTIPLE SCLEROSIS

Multiple Sclerosis (MS) is a chronic neurological disorder
laffecting CNS. It is classified as the most common
neurological cause of disability in young adults. However the
aetiology is not well understood, but most propably
multifactorial involvement is the most convenient theory till
now (Mckay et al., 2016). It is characterized by inflammation,
demyelinaion, axonal loss and degeneration. There is a debatae
about neurodegenerative character of the disease, whether
inflammation initiates neurodegeneration or neurodegeneration

occurs independent of inflammation (Losy, 2013).

Various clinical presentations have been reported
depending on the involved area of the CNS including physical,
cognitive, and emotional disorders with different types of
disease courses (Lublin, 2014). MS commonly affects young
adults between the ages of 20 and 40 years, with a peak
incidence at the age of 30 (Pena, 2013). Female to male ratio is
4:1 at adolescence, 2.5:1 in adulthood until age 45 to 49, and
then 1:1.5 after the age of 50. This is indicative of a hormonal
influence on MS risk or a gender defined genetic influence on
immunologic activity (Cossburn et al., 2012).

A global survey in 2013 by multiple sclerosis
international federation (MSIF) found that the estimated




