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Abstract

Background: The objective of this retrospective study was to determine the place of MPV and NLR in the assessment of
the mortality within the first three months in patients, who were diagnosed with an acute cerebrovascular disease (ACD).

Methods: The patients who were hospitalized in the neurology service from our emergency service between the dates
01.01.2014 and 31.12.2014 were assessed retrospectively. The patients, who were followed up for 3 months, were divided
into two groups as survived (Group 1) and exitus (Group 2). Mann-Whitney U test was used for statistically analysis. p<0.05
was accepted as significantly.

Results: The median MPV value was found that 10.30 (1,1) fL in group1 and 10.20 (0.8) fL in group 2. The median NLR
value was found that 2.40 (2.2) fL in group1 and 2.86 (1.7) fL in group 2. There was no statistically significant difference
between two groups for MPV and NLR.

Conclusion: We conclude that MPV and NLR did not have a role in the determination of the early mortality in stroke
patients.
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Llenbio HacTosLero peTpocnekTUBHOrO MccnefoBaHus sBunock onpegenedne mecta MPV u NLR B oueHke
CMEpPTHOCTM B TeueHWe MNepBbiX TPEX MeCcAUeB Y NALMEHTOB, KOTOpbIM Obif MOCTaBMEH [AMarHo3 OCTPOro
LepebposackynspHoro 3abonesanus (ACD).

MeTogbl: PETPOCMEKTMBHO OLEHWBANUCL MaLMEHTbI, FOCMUTaNM3NpOBaHHbIE B HEBPOMOMMYECKYK CryxOy Hallen
Cnyx6bl HeotnoxHoit nomowm B nepuog ¢ 01.01.2014 no 31.12.2014. MaumeHTsl, HaxoaMBLUMECA MOA HabnaeHeM B
TeyeHne 3 mecsues, Obinmu pasgeneHbl Ha ABe rpynnbl: BbbkuBwme (1-9 rpynna) v ymepwwue (2-9 rpynna). Ons
CTaTUCTUYECKOrO aHanu3a ucnonb3osancs U-kputepuin ManHa-YutHu. P<0,05 6bi npuHAT Kak 3HauMMbIN.

Pe3ynbTatbl: MeguaHHoe 3HadeHne MPV 6bino ycraHoeneHo, yto 10.30 (1,1) fL B rpynne 1 1 10.20 (0,8) fL B rpynne 2.
MegwaHHoe 3HaveHne NLR 6bino ycraHoeneHo, uto 2,40 (2,2) fL B rpynne 1 v 2,86 (1,7) fL B rpynne 2. Ctatuctuyecku
3Ha4MMON pasHuLbl Mexay asyms rpynnamm no MPV u NLR He 6biro.

3akntoyeHue: Mbl NpuLLK K BeiBoAy, YTo MPV 1 NLR He urpanu ponu B onpeaeneHumn paHHen CMepTHOCTH Y B0nbHbIX
C VHCYTbTOM.

Knroyeenie crnosa: uHcynbm, paxHss cmepmHocms, NLR, MPV.
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Ocbl  petpocnekTsTi 3epTTeyaiH MakcaTbl XiTi  LepebpoBackynspnelk aypy (ACD) pguarHosbl KowblinFaH
emaenyllinepae anfallksl yw an iwiiae enim-xitivai 6aranayaarsl MPV xeHe NLR opHbIH aHbikTay 6onbin Tabbingesi.

Opictep: petpocnektueti Typoe 01.01.2014-31.12.2014 apanbifbiHoa 6i3giH,  kegen Xepaem  Kbl3METiHIH,
HEBPOMOTUAMNBIK KbI3METIHE KaTKblI3blNFaH nauveHTTep OaFanavabl. 3 an Goibl Gakpinaygarbl NauneHTTep eki Torka
Geninpi: Tipi kanFaHgap (1 Ton) xaHe enreHgep (2 Tom). CTaTUCTMKanblK Tanpay YLiH MaHHa-YUTHW u-KpuTepuschl
konaaHbingsl. P<0,05 MaHbi3abl peTinae Kabbingarap!.

Hotuxenep: MPV mepuwananeik maHi 10.30 (1,1) fL 1 TonTa xaHe 10.20 (0,8) fL 2 TonTa aHbikTangbel. NLR
MegmaHanbik MaHi 2,40 (2,2) fL 1 TobbiHaa xaHe 2,86 (1,7) fl 2 TobbiHAa aHbikTangbl. MPV xaHe ¥J1P GoilbiHwa eki Ton
apacblHAa CTaTUCTMKaNbIK MaHbI3abl aibipMaLLblbIK OOMFaH oK.

KopbITbiHAbI: 6i3 WHCYNbTNEH ayblpaTblH HaykacTapda epTe eniM-xiTivgi aHbiktayga MPV xeHe NLR pen
aTKapmaraH ereH KopbITbIHAbIFa KENIIK.

Tytindi ce3dep: uHcynsm, epme eniv, NLR, MPV.
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Introduction. Stroke is clinical findings with a sudden Yu et al. reported in their study that the
start which are formed as a result of pathological processes  neutrophil/lymphocyte ratio (NLR) is a predictor for the short-
in which one or more blood vessels in the brain are  term functional outcome in acute ischemic stroke [18].
involved, they last for 24 hours or longer, they can cause =~ However, in the same study, the investigators showed that
death, they have vascular origins and they are formed asa  high NLR was not significanly related to mortality and major
result of focal or global cerebral function disorder [3].  disability. Gokhan et al. demonstrated that NLR was
National Institute of Neurological Disorders and Stroke  significantly increased in acute ischemic stroke patients,
(NINDS) has defined cerebrovascular disease as a disease  resulted in mortality [4]. Goyal et al. illustrated that the high
in which “an area of the brain is transiently or permanently ~ NLR at the baseline was an independent predictor for the
affected by ischemia or bleeding and/or primer pathology of ~ mortality within 3 months and symptomatic intracranial

one or more blood vessels involving the brain [18]. bleeding in diffuse vascular occlusions, which were treated
Stroke occurs with 80-85% ischemic type and 15-20%  with mechanic thrombectomy [5].

hemorrhagic type [10]. Among the reasons for mortality, The objective of this retrospective study was to determine

Stroke is the second after heart diseases and the first in  the place of MPV and NLR in the assessment of the mortality

terms of morbidity in the whole world [12]. within the first three months in patients, who were diagnosed
Inflammation plays a main role in atherosclerosis [11].  with an acute cerebrovascular disease (ACD).

White blood cell (WBC) count and subtypes of WBC are Material and Method. A retrospective cross-sectional

usually used as a inflammatory markers [6]. In these day,  study including 179 adult patients was carried out after taking
neutrophil to lymphocyte ratio (NLR) has used as a new  approval from institutional ethics committee. We retrospectively
biomarker of the systemic inflammation. It is an easily investigated patients who were hospitalized in the neurology
achieve and cheaper [6]. Previous studies reported that  service after being diagnosed with Stroke between January 1%,
NLR was associated with poor outcomes and predict early 2014 and December 31t, 2014. The files of patients who were
mortality in patients with stroke [14,15]. diagnosed with Acute Ischemic Stroke were reached from the
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hospital's automation system. The patients who were
hospitalized in the neurology service with diagnosis codes of
Vascular Syndromes of the Brain in Cerebrovascular Diseases
according to ICD-10 coding system were included in the study.
The patients who did not have Acute Ischemic Stroke (patients
with subdural, epidural, intracranial hematoma, subarachnoid
bleeding) were excluded.

The patients’ age, gender, date of coming to the
emergency service, hour of coming to the emergency service,
symptoms, starting hour of the symptoms, detailed
neurological examination (Glascow coma scale, cooperation,
orientation, speaking, cranial nerves, motor functions,

found as 13.8% in this study. When the patients’ referral
complaints were assessed, the most common complaint of
referral was loss of strength with 45.3% (Table1). Clinical
and demographic information of the patients are
summarized in the table 1.

The median MPV value was found that 10.30 (1,1) fL in
group1 and 10.20 (0.8) fL in group 2. The median NLR
value was found that 2.40 (2.2) fL in group1 and 2.86 (1.7)
fL in group 2. There was no statistically significant
difference between two groups for MPV and NLR (p>0.05).
The patients’ laboratory results were shown in table 2.

. . Table 1.
pathplog}cgl r'eflexes,l walking, cerebellalr tests, presence of Demographic data of patients.
meninx irritation findings, response to light reflex, pupillary Ve IR e 5
. . . . ge n (%)
diameter), comorbid diseases  (hypertension, DM, A 1834 5 (2.8%
hyperlipidemia, sequel CVD ), laboratory findings, brain ge group (2.8%)
yperip g . fy finding 35-49 21(11.6%)
tomography and magnetic resonance imaging results, 5064 55(30.4%)
echocardiography results and the patients’ 3-month survival ' 0°
rates were recorded in data collection forms. 6579 58(32.0 0/°)
For statistical assessment, the data were uploaded to N 60 42(23.2%)
SPSS 20 program and analyzed. Descriptive statistics, Admission time 0-1h 21(14.9%)
averages, standard deviation and frequency tables were 2-3h 49(27.1%)
used as primary statistical analyses. Continuous variables 4-5h 28(15.5%)
were expressed as average + standard deviation, median 6-11h 23(12.7%)
(interquartile range), while categorical data were expressed 12-23h 14(7.7%)
as n (patients number) and percentage (%).The patients, 224h 40/22.1%)
who were followed up for 3 months, were divided into two Admission clock 08:00-15:59 78(43.1%)
groups as survived (Group 1) and exitus (Group 2). For 16:00-23:59 82(45.3%)
advanced analysis, Mann-Whitney U test was used. p<0.05 00:00-07:59 21(11.6%)
was accepted as significantly. Complaint speaking disorders | 80(44.2%)
Results. A total of 179 patients were included in the loss of strength 82(45.3%)
study. Of those patients, 105 were men, while 74 (41.4%) aphasia 8(4.4%)
were women and the youngest patient was 28 years old, sight disorders 10(5.5%)
while t.he oldest was 92 years old (Table1). The mean age other 25(13.8%)
of patient was 65.7+15.2 years. The mortality rate was
Table 2. Labratory findings according to groups.
Variable Group 1 Group 2 p value
Age (years) 65.5 (25) 79 (16) 0.001*
Gender (female/male) 60/96 15110 0.07
MPV (fL) 10.30 (1,1) 10.20(0.8) 0.64
Platelet (/L) 245500(105000) 252000 (86000) 0.27
Hematocrit (%) 39.95(6.4) 64.60(9.4) 0.001*
White blood cell (/uL) 8000 (2900) 9000 (3400) 0.40
Neutrophil (/uL) 5000 (2500) 4600 (2600) 0.34
Lymphocyte (/L) 1900 (1300) 1600 (1200) 0.312
NLR 2.40(2.2) 2.86 (1.7) 0.113

MPV: Mean platelet volume, NLR: Neutrophil to lymphocyte ratio. *:p<0.05
Group 1=Early mortality (-), Group 2= Early mortality (+)

Discussion. In our study, we found out that only the
age and hematocrits level were related to an early mortality.
We observed that the early mortality rate was high among
the elderly patients and patients with low hematocrits level.
In literature, there are still disputes about hemogram
parameters stroke pathogenesis. However, Yigit et al have
suggested that anemia is a risk factor for repeated episodes
of ischemic stroke in patients with malignancy [17]. Low
hematocrit levels may increase mortality due to impaired
oxygenation of tissues.

Kocaturk et al reported that age is related to mortality [9].
Gokturk et al. found that age is not related to early mortality [4].
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In our study, age was found related to mortality. We suggest
that cause of increased mortality atherosclerosis and comorbid
diseases develop with increased age.

MPV is a parameter that reflects the average size of
thrombocytes in circulation. Platelet volume is an indicator
of platelet function and activation [1]. Bigger platelet contain
more granule and they synthesize vasoactive and
prothrombotic substances such as thromboxane A2, ADP
more. There are some views that platelets with bigger
volume ease the formation of thrombus in vascular bed
since they are more active [13]. Karabacak et al. says that
in their studies MPV was significantly higher in patients with
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hypertensive emergency and hypertensive urgency when
compared with control subjects [7] and in patients with CO
poisoning [8]. Duman et al. found that MPV was significantly
higher in patients with pulmonary thromboembolic disease
when compared with control [2]. In our study, MPV was not
related to the early mortality.

In our study, although the NLR was high in the group
with early mortality, there was no statistically significant
difference between the two groups. Kocatirk and his
colleagues published recently a new study and showed
that there was a correlation between NLR and anterior
circulation infarct and between NLR and early mortality
within three months, as well [9]. Likewise, Goyal et al.
reported that there was a significant correlation between
NLR and high mortality rate [5]. We believe that there is a
need for further studies to determine the role of NLR in
the early mortality.

In our study, it was found that DM, HT, etc. comorbid
diseases were not related to early mortality. Gokhan et al
reported that only DM was associated with mortality [4].
Kocatiirk et al reported that only atrial fibrillation was
associated with mortality [9]. Yu et al. reported that
comorbid diseases were not associated with early clinical
outcomes [18]. Our results support Yu et al.

Conclusion. We found that our patients’ hemogram
parameters were within normal limits. We conclude that
MPV and NLR did not have a role in the determination of
the early mortality in stroke patients.

Limitations: The most important limitation of this study is that
it is retrospective. Another limitation is that it contained data from a
single center
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