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Abstract

Introduction. Among adult neurological diseases, cerebrovascular diseases (CVD) are common and important.
Therefore, to fight against the preventable prognostic factors in these patients has an important role in reducing the severity
of the disease.

Methods. In this study, during the six-month period, 98 patients hospitalized at the neurology services after the first
evaluation at the emergency department were examined retrospectively. Their white blood cell (WBC) counts are recorded
and the relationship of them with mortality in the hospital was researched. Median of the age was 73 (37-99). M:F ratio was
0.78.

Results. 87(88.8%) of the patients diagnosed as ischemic CVD and others were hemorrhagic CVD. In hospital mortality
was 19.4%, %66.3 of them were discharged with sequel and %14.3 of them without any complication and sequel. Mean
value of WBC was 9.30£3.31 (10*3/uL) in ischemic CVD and 10.05+5.45 (1073/uL) in hemorrhagic CVD group, there wasn't
any statistical difference. WBC values of dead patient group was higher than the alive patient group.

Conclusion. In alive patient group, there wasn't any difference of WBC between patient with and without sequel. There
wasn't any relationship between type of CVD and prognosis. Leucocytes contribute the onset and continuation of ischemic
CVD and elevations in leukocytes may be independently associated with markers of subclinical atherosclerosis and
increased risk of ischemic stroke. The increased level of the WBC of patients diagnosed with CVD was considered to be an
important role in the severity of the disease.
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BBepeHue. LlepebpoBackynsipHble 3a60neBaHus SBMSITCS OOHUMMW U3 CaMblX PaCrpPOCTPAHEHHbIX N 3HAYUMbIX Cpeau
HeBpororyeckux 3aboneBaHwin y nogen noxunmoro Bospacta. B ceasu ¢ atum Bopeba C npegoTBpaTMMbIMM
MPOTHOCTMYECKMMM (HAKTOPaMM Y 3TUX NALMEHTOB UrPAET BAXHYIO POSib B CHIKEHUM TSHKECTU 3ab0neBaHus.

Matepuanbl n MeToAbl. B HacTosilem uccrnegoBaHUM NpeAcTaBieHa PETPOCNEKTUBHAs oueHka 98 naumeHToB,
rOCMMTANN3NPOBaHHbIX B OTZAENEHUS HEBPONOMAW NOCNE NEPBON OLEHKW B OTAENEHUN HEOTNOXHON MELULMHBI, B TEYEHNE
LecTuMecsyHoro nepuoga. NpoeefeHo uccnepnoBaHue konuyectsa neikouutoB (WBC) 1 Ux CBS3W CO CMEPTHOCTLIO B
BonbHuLe. MegmnaHa Bo3pacta coctasnsna 73 roga (37-99 ner), cootHowenue M:F coctaensno 0,78.

Pesynbtatbl. Y 87 (88,8%) naumeHToB Obin [MArHOCTMPOBAH WILEMMYECKMA WHCYNbT, B OCTamNbHbIX CIy4asx
Habnioganock HapyLUeHe MO3roBOro KpoBOOOpALLEHMS N0 remopparuyeckoMy Tuny. B cTaumoHape cMepTHOCTb cocTaBuna
19,4%, n3 HuX 66,3% Bbinu BbINUCAHBLI C NOCNEACTBUAMU MHCYNbTA, 14,3% M3 HUX He UMENM KaKWUX-I6O OCMOXHEHMIA 1
nocneacteui. CpegHee 3HaveHne WBC 6bino 9,30 + 3,31 (10 A 3 / mkn) B rpynne ¢ nwemMmyeckum uHcynbtom u 10,05 +
5,45 (10 » 3/ mKn) B rpynmne reMopparMyeckoro WHCynbTa, CTaTUCTUYECKN 3HAYUMbIX Pasfinymii He ObINo YCTaHOBMEHO.

3akntoyeHne. 3Havenns WBC B rpynne ymepnx naupeHToB Obinn Bbile, Yem B rpynne BbPKMBLUMX MauueHToB. B
rpynne BbDKMBLUMX MaLMEHTOB He Obino pasnuuuii no wkane WBC mexay naumeHTamu ¢ nocnencTsusmMu nHeynbTa 1 6es
HWX. He ycTaHOBNEHO CBA3W MexXZy TUMOM WHCyNbTa W MPOrHO3oM. Jlemkounto3 CnocobCTBYIOT BO3HUKHOBEHWID U
YCyrybneHnio MILEMYECKOTO MHCYIbTA, NOBLILIEHWE YPOBHS NENKOLMTOB MOXET ObiTh HE3AaBMCUMO CBSI3aHO C Mapkepamu
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CYOKIMHNYECKOrO aTepocKIepo3a W NOBbILIEHHBIM PUCKOM ULIEMUYECKOTO MHCYIbTA. [10BbILIEHHBIV YPOBEHb NTENKOLNTOB Y
naumeHToB ¢ auarHo3om CC3 cuntaeTcs BakHbIM (hakTOpOM B NPOrHO3e TseCTn 3abonesaHus.
Knrouesnble crosa: uwemus, eeMoppazus, netkoyumsl, uepebposackynapHble 3ab0negaHus, NPO2HO3.
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Kipicne: LlepebpoBackynsprblk aypynap erge xactafbl agampapda Xui kesgeceTiH MaHbl3dbl HEBPOMOTUAMbIK
aypynapabiH, 6ipi 6onbin Tabbinagbl. CoHAbIKTaH OCbl HAyKacTapAa angbiH-ana 6onateiH 6omkamabl hakTopnapra Kapesl
KYPec Xyprisy aypyablH ayblprblfblH TOMEHAETYAE MaHbI3abl pen aTkapagbl.

Matepuanpap meH agictep. byn 3epTTeyage antbl an iwiHge aypyxaHaHbiH, HeBponorus 6eniMiHe xaTkbisbinFaH 98
HayKacTblH PeTpOCneKkTUBTi Oaranaybl YCbIHbINFAH, HayKacTapAblH anFalkel 6aranaybl WyFbin MeAUUMHANbBIK KOMeEK
GenimiHge xyprisinin, onap Hesponorus 6eniviHe xaTkbi3binFaH. JleikouuTTepaiH (WBC) caHbl MeH onapgbiH
aypyxaHanblk enimmeH 6ainaHbichl 3epTTengi. OpTawa xac menwepi 73 xacrta (37-99 xac), M:F koacduumenTi 0,78
Kypagbl.

Hotuxenep: 87 (88,8%) Haykacta WWEMMANbIK WHCYNbT AWarHosbl Kobinabl, Oacka xafpainapga My KaH
aiHarnbIMbIHbIH, remopparusanblk Typi Oaikangsl. AypyxaHaga eniM-xiTiM 19,4% -gbl Kypapbl, OHbIH, 66,3% -bl MHCYNbT
cangapblHaH wWbiFapbingbl, onapabiH 14,3% -biHoa ackpiHynap meH Gacka sapgantap 6onfad xok. Oprtawa WBC
nwemuanblk nHeynbT TobbiHaa 9.30 £ 3.31 (10 A 3 / mkn) xoHe remopparusanbIk MHCYnbT ToBbiHga 10.05 £ 5.45 (10 A 3/
MK11) Gonabl, CTaTUCTUKaNbIK MaHbI3Abl aibipMaLLbINbIKTap TabbiFaH oK.

KopbiTbiHabl: KaiTbic 6onfFaH HaykacTap TobbiHgarsl WBC maHi Tipi kanFaH HaykacTap ToOblHa KapaFaHda XofFapbl
Gongbl. Tipi kanFaH Haykactap ToOblHAA@ WHCYMbTTIH, 3apganTtapbl Gap HaykacTap MeH 3apfantapbl XOK Haykactap
apacbiHga WBC wkanacblHga amblpmalubinbikrap 6onfFaH koK. MHcynbT Typi meH 6Gomkambl apacbiHga eLlkaHaai
BannaHbIc Tabbinmagpl. JenkoumTo3 MILEMUSMBIK WHCYNBTTIH, AaMybliHa XeHe HallapnaybiHa biKnan eTegi, nerkouuTTep
LEHreniHiH, KoFapblnaybl CyOKMMHMKAmbIK aTepocknepo3dbld, OenrinepiMeH xoHe WIWEMWSMbIK MHCYNbT - KaymiHiH
XOFapblnaybiMeH Tayencis 6aiinaHbicTsl 6onybl MymkiH. KKK aypybl AnarHoabl KoibinFaH HaykacTapaa nefkouuTTepaiH,
MeTLLEPIHIH OFapbinaybl aypyAblH, aybIpnbliFblH 60mkayabliH MaHbI3abl thakTopsl 6onbin Tabbinagbl.

Tytindi ce3dep: uwemus, KaH kemy, nelikouummep, uepebposackynapsbIK aypynap, bomkam.
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Introduction Age, sex and genetic are the invariable risk factors and

Cerebrovascular diseases among neurologic problems  hypertension, diabetes, hypercholesterolemia, cardiac
of adults seen frequently. CVD is the third most common  diseases, obesity, smoking and alcohol are the variable risk
cause of death in the world following cardiovascular  factors for the ischemic stroke resulting from great vessel
diseases and cancer; and also the most common cause of  diseases, but it is controversial their effect on small vessels
disability. Epidemiologic data reveals that two of every  [18].
thousand people have a stroke in every year in the world; It is known that inflammatory response plays role in
one third of them die, one third become disabled, one third many CVD, especially ischemic cases [20]. There are
partially recover [23]. The 80% of CVD are ischemic, 15%  various studies that show the importance of inflammatory
are intracerebral hemorrhage, 5% are subarachnoid profile in prognostic value [2,10]. Especially in coronary
hemorrhage [13,23]. artery diseases the relationship between
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neutrophil/lymphocyte ratio (NLR) and mortality was
researched in some studies and significant results are
obtained [5].

In our study we investigated the relationship between
early phase prognosis and the initial glucose, white blood
cell, NLR among the patients admitted to the emergency
department and hospitalized with the diagnosis of CVD.

Material and method

98 patients admitted to emergency department and
hospitalized in a six month period with ischemic or
hemorrhagic CVD were included the study. Transient
ischemic attacks, epileptic seizures, central nervous system
infections were excluded. Patients were examined and
reported vital signs, lung X-Ray and urine test.
Accompanying infection diseases were excluded. it was
included all application clocks. The age, sex, diagnosis, co-
morbid diseases, CT and MRI reports were recorded. The
relationship between initial glucose, WBC, NLR values and
the prognosis were evaluated.

The statistical analyses were evaluated by SPSS
(Statistical Package for Social Science) 17.0 for windows
package program. Continuous variables were expressed as
mean, median and standard deviation; ordinal variables as
median and mode; nominal variables as number and
percentages. The relationship among nominal values was
determined by Pearson Chi-Square Test and Fisher's Exact
Test. The normal distribution of continuous variables were
evaluated by histogram and One-Sample Kolmogorov-
Smirmov Test; p>0.05 was accepted as normal distribution.
Normally distributed independent variables were evaluated
by Independent Samples t-Test; Mann-Whitney U Test was
used if the distribution wasn't normal. Normally distributed
dependent variables were evaluated by Paired Samples t-
Test; Wilcoxon Test was used if the distribution wasn't
normal. p<0.05 was accepted as significant.

Results

55 of the patients were female (56.1%), M:F ratio was
0.78. Median age was 73 (range 37-99). 87 (88.8%) of the
patients were diagnosed as ischemic CVD, other 11
(11.2%) were hemorrhagic CVD. 27 (27.6%) of the patients
had previous DM history.

CT was performed for 94 of the patients (63.8%), 60
(63.8%) of them were reported as normal, 23 (24.4%) were
ischemic infarct, 11 (11.7%) were intracerebral hematoma.
MRI was performed 53 (54.0%) of the patients, 52 (98.1%)
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60,00%
50,005
40,008
20,00%
20,00
10,004

0,00

Ischemic CVD

of them was reported as ischemic infarct. Only one patient
was diagnosed by only physical examination, both of his CT
and MRI was reported as normal.

Mean leukocyte value of the ischemic CVD was 9.30
(£3.31) and hemorrhagic CVD was 10.05 (£5.45) (figure 1).
There wasn't significant difference between leukocyte levels
of these groups (p=0.514). Leukocyte levels of dead patient
group was significantly greater than the alive patient group
(p=0.003). There wasn't any significant difference between
leukocyte levels of squealed patient group and complete
recovery group (p=0.157).
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Figure 1. The distribution of the WBC patient.

Mean glucose value of the ischemic CVD was 144.34
(£56.78) and hemorrhagic CVD was 131.27 (£59.15).
There wasn't significant difference between glucose levels
of these groups (p=0.272). Also there wasn't significant
difference between glucose levels of dead and alive patient
group (p=0.327). There wasn't any significant difference
between glucose levels of squealed patient group and
complete recovery group (p=0.583).

Mean NLR value of the alive patient group was 0.75
(£0.13) and the NLR of dead group was 0.74 (£0.14).
There wasn't significant difference between glucose values
of these groups (p=0.803). Mean NLR value of the ischemic
CVD was 0.74 (x0.13) and hemorrhagic CVD was 0.79
(£0.10). Also there wasn't significant difference between
NLR values of these groups (p=0.342).

The mortality rate was 19.4% (19 patients). 65 (66.3%)
of the patients were discharged with sequellae and 14
(14.3%) was discharged with complete recovery (figure 2).

Haemorrhagic CVD

Blue: no sequel, Red: seguel, Green: mortality

Figure 2. The relationship between diagnosis and prognosis of patients.
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There wasn't any difference between prognosis of
ischemic and hemorrhagic CVD patient groups (p=0.263)
(figure 2).

Discussion

Some hematologic parameters become increasingly
important in regulation of cerebral microcirculation and
perfusion [19]. In the conditions of the ischemic changes in
the heart and brain with the central inflammatory response,
peripheral inflammatory response was seen. So leukocyte,
neutrophil, C-reactive protein (CRP) and NLR levels can
increase [6, 22].

Akopov et al. reported that after 6-12 hours of ischemic
stroke high amount of signed PMNL had been seen in
slightly perfused brain [1]. Until now it was assumed that
inflammatory reaction had been occurred late secondary to
tissue necrosis and it had cleared the tissue residues from
infarct area. Garcia et al. showed that leukocytes
(especially PMNL) had been seen in microvascular vessels
from the thirtieth hour of occlusion on rats that had one-
sided permanent middle cerebral artery (MCA) occlusion
[8]. They also identified that necrosis had developed 72-96
hours after occlusion. This and the other studies show us
the leukocyte immigration early to brain parenchyma is
independent of the presence of the necrosis and it plays
role in the development of brain infarct [9]. In our study the
leukocyte levels were normally distributed in ischemic and
hemorrhagic CVD group. There wasn't any difference
between these two groups. Even though leukocyte count of
dead patients was greater than the live ones.

Some studies suggest that harmful effects of leukocytes
depend on superoxide anions, tromboxane A2, endothelin-
1, prostaglandin H2, cytotoxic enzymes, free oxygen
radicals and nitric oxide release (11). While the acute
cerebral ischemia, the neutropenic animals has smaller
infarct areas than the control group and the opinion is
discussed that leukocytes damage potentially viable cells
[171.

The access of the leukocytes to the ischemic region is
multi-step process. Respectively, they margin at venules
strict on endothelial cells and immigrate to brain
parenchyma. During the three phases, leukocyte functions
are regulated by inflammation related molecules during
cerebral ischemia [7].

It is described that NLR could be used as prognostic
indicator at ischemic cardiac diseases, inflammatory
response that is triggered by various diseases and some
cancer types [12, 21]. In our study, the NLR of the patients
that are dead or alive wasn't different and also there wasn't
significant difference between NLR of the patients with
ischemic and hemorrhagic stroke.

Although new onset or previously diagnosed diabetes
mellitus (DM) is seen in 1/3 of the patients with acute
ischemic  stroke; stress hyperglycemia is present
substantially due to cortisone and norepinephrine release in
stroke patients. Furthermore relative insulin deficiency
consists of increased lypolysis. Stress hyperglycemia
disrupt the glucose regulation by development of DM even
in patients without having DM [15].

Hyperglycemia causes membrane lipid peroxidation and
cell lysis by increasing anabolic metabolism, lactic acidosis
and free radical production. Increased blood glucose
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disrupts mitochondrial function and metabolic condition at
ischemic penumbra area [3]. The bad effect of
hyperglycemia on tissue nutrition has been shown before.
Despite in some stroke studies, the rapid reduction of
glucose is declined, most of the guidelines suggest to
reduce the blood glucose by rapid-acting insulin whether or
not the patient is diabetic [14]. In the most diabetic patients
cerebral ischemia occur faster. Relative insulin deficiency
also increases free fatty acids. It causes vascular reactivity
together with hyperglycemia [23].

Mankovski et al. described that the glucose level above
130 mg/dL in acute stroke patients is an independent risk
factor for stroke severity and mortality. By the contribution
of the hyperglycemia, ischemic penumbra turns into infarct,
ischemic area expands so infarct severity increases [16].

DM is an important risk factor in ischemic stroke
development. It increases the formation of stroke to 1.5 to 3
times and it also doubles the recurrence of stroke. It is
important especially in the stroke attack under the age of 55
years. Ischemic stroke is seen more common than the
hemorrhagic stroke in diabetic patients and in these
patients lacunar infarct, wide infarct, the infarct area at brain
stem and posterior circulation area are seen more common
[4]. In our study, there wasn't any relationship between
glucose levels and the mortality. This condition could be
because of the number of the patients with a previous
history of DM was low and the sample of the study was
small.

In conclusion, in the emergency department, leukocyte
count gives us an opinion about prognosis of CVD. It will be
useful to evaluate the stroke patients by leukocyte count, in
addition to CT, MRI. This study is retrospective. So we
didn’t achieve patients of scoring tests. This situation was
limited our study. Nevertheless we evaluated prognosis as
first neurological exmination and discharge. We need wider
and randomized controlled prospective studies about this
issue.
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