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Introduction: We aimed to investigate the possible association between MS and hemogram
parameters (RDW and MPV and neutrophil to lymphocyte ratio). Methods: We retrospectively
analyzed the files of MS patients. Hemogram parameters were evaluated between attack and
remission period and with control subjects. For each group, leukocyte count (WBC), neutrophil count
(neu), lymphocyte count (lym), Hemoglobin (Hb), Hematocrit (Htc), mean corpuscular volume
(MCV), red cell distribution width (RDW), platelet count (PLT) and mean platelet volume (MPV)
levels were recorded. Statistical analysis was performed. Results: 48 MS patients’ age and gender
were not significantly different from 51 control subjects. There was no statistically significant
difference between study and control groups in terms of WBC, neutrophil count, lymphocyte count,
neutrophil to lymphocyte ratio, Hb, Htc, MCV and platelet count (all p>0.05). RDW was significantly
increased in MS patients within attack period. MPV was also significantly increased in patients with
MS compared to control subjects. We showed that only RDW was significantly decreased, others not
changed, in study group in remission period compared to attack period (p<0.001). Discussion and
Conclusion: This is the first report in literature that pointed an association between MS and
hemogram parameters; RDW and MPV. We initially showed that, increase in both MPV and RDW
may suggest the relationship with inflammatuary response in MS patients’ attack period. Secondly,
RDW should be a good marker of treatment follow up for MS patients due to substantial decrease in
remission period. Prospective studies with larger cohort are needed for the sake of more meaningful

suggestions.

INTRODUCTION

Multiple sclerosis (MS) is a neurological disease characterized
with inflammation (Calabresi, 2004; Lassmann, 2007). The
myelinated axons in central nervous system are affected in
varying degrees in the course of MS (Lassmann, 2007;
Weinshenker, 1996). Although the etiology is unclear, it is
widely accepted that genetic predisposition and triggering
factor(s) combined are responsible of autoimmune attacks in
central nervous system (Goldenberg, 2012). Inflammation may
play a crucial role in the pathogenesis of MS. It has been
shown that, tumor necrosis factor (TNF) was increased in
serum and cerebrospinal fluid of the subjects with MS
(Lassmann, 2007; Sharief, 1991). Moreover, it is reported that,
TNF targeted anti-inflammatory therapy with anti-TNF agents
prevent disease progression (Williams et al., 2018). The
studies in recent years revealed that, platelets play crucial role
not only in homeostasis but also in inflammation (Thomas,
2017). Association between platelets and inflammatory
reactions has been described in a number of conditions (Jenne,
2015). Mean platelet volume (MPV) is accepted as a marker of
platelet activation.
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It has been reported in literature that MPV was related with the
diseases characterized with inflammation (Atag, 2018; Aktas et
al., 2018). Another simple hemogram parameter likewise MPV
is red cell distribution width (RDW), which is a measure of the
size variability of erythrocytes. Despite it increases in iron
deficiency anemia, it has also been speculated that it should be
associated with inflammatory conditions (Duman et al., 2018;
Karagoz et al., 2017; Sarman et al., 2017). Another
inflammatory measure derived from routine hemogram test
was neutrophil to lymphocyte ratio (N/L ratio). N/L ratio
supposed to be associated with inflammation recently (Imtiaz
et al., 2012) because, a number of studies revealed it’s
prognostic value in different diseases characterized with overt
or subclinical inflammation (Eroglu et al., 2017). To our
knowledge, there are no reports in literature about MPV and
RDW values and N/L ratio of MS patients. Therefore, in this
retrospective study, we aimed to investigate the possible
association between MS and hemogram parameters (RDW and
MPV and N/L ratio).

MATERIALS AND METHODS

The study has been conducted in accordance with the
principles of the Helsinki Declaration and approved by the
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local Institutional Review Board (2014/27-86). Our study
group was consisted of patients with MS. The diagnosis of MS
was based on the criteria of Mc Donald’s. Healthy subjects
who visited the clinics of our institution for check up were
enrolled in the study as control group. The data obtained from
study and control groups from computerized database of our
hospital. Exclusion criteria were as follows: anemia (especially
iron deficiency), diabetes mellitus, and other chronic
inflammatory disease, medications that may affect hemogram
results (e.g. aspirin). We retrospectively analyzed the files of
patients. Hemogram parameters in blood samples which were
taken when the patients applied to our clinic due to attack
period but prior to attack treatment were evaluated. Blood
samples at attack period are defined as blood samples which
obtained prior to attack therapy in patients presented with
acute attack within 1 week of the symptoms beginning.
Hemogram parameters of the same patients were also
evaluated which were taken in the remissions period, at least 2
months after the attack period. The obtained data were
compared with hemogram parameters of age and sex matched
healthy control group.
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Also hemogram parameters between attack and remission
period were compared. Patients’ characteristics and laboratory
data; leukocyte count (WBC), neutrophil count (neu),
lymphocyte count (lym), Hemoglobin (Hb), Hematocrit (Htc),
mean corpuscular volume (MCV), RDW, platelet count (PLT)
and MPV levels of the study cohort were recorded. Statistical
analyses were performed by SPSS software (SPSS 15.0 for
Windows, Chicago, IL, USA). Variables that distribute
homogenously expressed as mean +/-SD and compared
between study groups by independent samples t test. Variables
that distribute non-homogenously expressed as median (min-
max) and compared between study groups by Mann-Whitney
U test. P value <0.05 was considered as statistically
significant.

RESULTS

Forty-eight patients with MS and 51 healthy subjects enrolled
to the study. Median age of the study group (39 (19-59) years)
was not significantly different from control group (39 (19-61
years)) (p=0.08).

Table 1.General characteristics and laboratory data of the study in MS relapse and control group

Group

Relapse of Study  Control P
Gender Men (n) 19 16 0.39

Women (n) 29 35

Mean + Standard Deviation
WBC (w/mm®) 7.32+2.09 7.03+1.37 0.41
Lym (u/mm®) 2.02+0.67 2.13£0.5 0.36
Hb (g/dl) 13.4+1.8 13.9+1.4 0.11
Htc (%) 40.1+4.5 40.8+£3.9 0.35
MCV (1) 86+5 86+4 0.45

Median (Min - Max.)
Age (years) 39 (19-59) 35(19-61) 0.08
Neu (u/mm”*) 4.3 (1.5-12) 4.3 (1.7-7.4) 0.42
Neu/lymratio 2.1(0.8-10.2) 2 (0.8-5.6) 0.18
RDW (%) 16.2 (13.7-19.8) 13.7 (10.6-16.6)  <0.001
PLT (w/mm®) 271 (166-1000) 257 (158-446) 0.78
MPV (fL) 8.7 (6.3-10.8) 7.9 (5,8-11.6) 0.007

Table 2. Laboratory parameters of MS patients in relapse and remission periods

Laboratory Parameter Period P

Relapse Remission

Mean + Standard Deviation
WBC (u/mm”®) 7+2.1 6.8+1.7 0.07
Neu (u/mm®) 45+18 42+14 0.25
Lym (w/mm®) 2+0.6 1.9+0.7 0.09
New/lymratio 2.6 £1.6 2.6+1.5 0.80
Hb (g/dl) 134418 13.6+1.5 0.19
Htc (%) 40.144.5 40.7 +4.1 0.14
MCYV (fL) 8545 85445 0.47
RDW (%) 162 +1.08 13.6£1.5 <0.001
PLT (w/mm®) 271 119 285 +87 0.21
MPV (fL) 8.7+13 8.9+1 0.19

Table3.Comparison of laboratory data of the MS patients in remission period and control group

Group
Remission of Study Control P
Mean + Standard Deviation
WBC (w/mm®) 68+1.7 7.03+1.37 0.47
Lym (u/mm®) 1.860.71 213405 0.03
Hb (g/dl) 13.7£1.6 13.9+1.4 0.47
Htc (%) 40.7+4.1 40.8£3.9 0.87
MCV (fL) 8545 8614 0.06
Median (Min - Max.)
Neu (u/mm”) 42(2.29.2) 43(1.7-74) 0.99
Neu/lymratio 2.6 (0.8-8.3) 2 (0.8-5.6) 0.07
RDW (%) 13.6 (10.7-17) 13.7 (10.6-16.6) 0.57
PLT (u/mm®) 286 (143-621) 257 (158-446) 0.17
MPV (fL) 9 (7-11) 7.9 (5,8-11.6) <0.001
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Gender was not significantly different between groups
(p=0.39). There were 19 men and 29 women in study group
and 16 men and 35 women in control group. There was no
statistically significant difference between study and control
groups in terms of WBC, neutrophil count, lymphocyte count,
neutrophil to lymphocyte ratio, Hb, Htc, MCV and platelet
count (all p>0.05). RDW was significantly increased in
patients with MS (16.2 (13.7-19.8)) compared to control
subjects (13.7 (10.6-16.6)) (p<0.001). MPV was also
significantly increased in patients with MS (8.7 (6.3-10.8))
compared to control subjects (7.9 (5,8-11.6)) (p=0.007).
General characteristics and laboratory data of the study within
attack period and control group were given in table 1. In
further analyses of the laboratory data of MS patients, we
showed that only RDW was significantly decreased, others not
changed, in study group in remission period compared to
attack period (p<0.001). The changes in laboratory parameters
in MS patients between attack and remission periods were
summarized in table 2. Table 3 shows Comparison of
laboratory data of the MS patients in remission period and
control group.

DISCUSSION

In present study, we initially showed that, increase in both
MPV and RDW may suggest the diagnosis of MS patients’
attack period. Secondly, RDW may be a good marker of
treatment follow up for MS patients due to substantial decrease
in remission period however this finding should be supported
with future studies. Literature is full of data about the
association between MS and inflammation (Dendrou, 2015;
Haider, 2015). Bitsch et al reported that axonal damage in MS
was mediated with inflammatory cells such as T lymphocytes
and macrophages (Bitsch ef al., 2000). Another evident for
inflammatory basis of the MS should be that matrix
metalloproteinases act as modulator of inflammation and cause
invasion of neural tissue by immune system in patients with
MS (Haider, 2015; Leppert, 2001). This is the first report in
literature that pointed out an association between MS and
hemogram parameters; RDW and MPV. What is the
underlying mechanism of RDW increase in MS? As mentioned
before, MS is considered as an auto-inflammatory disease.
Long term inflammation may interact with iron storage and
utilization in erythropoiesis in bone marrow. Cooper et al
showed that TNF alpha and interferon gamma may diminish
erythroid precursors in bone marrow (Cooper et al., 2003).
Moreover, it has been reported that inflammatory molecules
may modify erythropoiesis (Means, 1992; Dai, 1998). Larger
and smaller erythrocytes produced by bone marrow may cause
the heterogeneity in red blood cell size and thus, elevation in
RDW.

What is the reason or reasons of MPV increase in MS?
Because of inflammatory base of the disease, we shall focus on
the effects of inflammation on bone marrow. Megakaryocytes
stimulated by inflammatory cytokines may produce larger
platelets which cause an elevation in MPV value. Another
possibility should be that inflammatory molecules activate the
platelets in bloodstream which may increase the dimension of
the platelets. RDW of the MS patients significantly decrease in
remission period compared to attack period, suggesting that
RDW could be used as a predictor of disease activity.
However, MPV was not significantly different between attack
and remission periods. It’s clear that we expected a reduction
in MPV earlier than a reduction in RDW, because of the
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shorter life span of platelets compared to erythrocytes. Maybe,
we shall speculate that, erythroid precursors are more sensitive
to the inflammatory markers than megakaryocytes. MPV was
significantly elevated but, RDW was not different in MS
patients during remission compared to controls. We shall
speculate that subclinical inflammation in remission period
could be adequate to cause an elevation in MPV but not in
RDW due to relatively shorter lifespan of thrombocytes
compared to erythrocytes. Two major limitations of present
study are small study population and retrospective design,
which make our results cautious. However, this retrospective
study may stimulate future prospective studies in this area. In
conclusion, MPV and RDW may be helpful in the diagnosis of
MS and RDW may also be useful in evaluation of the
treatment response. However, prospective studies with larger
cohort are needed for the sake of more precious suggestions.
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