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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Ischemic stroke is a major cause of death 

and disability worldwide. Recent evidence highlights the 
role of systemic inflammation in stroke pathophysiology and 
prognosis. The neutrophil-to-lymphocyte ratio (NLR), an 
accessible biomarker from routine blood tests, has been shown 
to be associated with stroke severity and outcome, but more 
research is needed to corroborate these findings.

Objective: To study the association between NLR at admission 
and stroke severity and probability of death in patients with 
acute ischemic stroke.

Methods: This prospective cohort study included 241 patients 
with confirmed ischemic stroke admitted to a regional hospital 
in Aktobe, Kazakhstan. Neurological status was assessed 
using the NIH Stroke Scale (NIHSS), Modified Rankin Scale 
(mRS), and Glasgow Coma Scale (GCS) on days 1 and 10. 
NLR was calculated from admission blood tests. Due to skewed 
distributions, data were presented as medians (Q1; Q3), and 
non-parametric tests were applied. Multivariable logistic 
regression analysis was performed to assess factors associated 
with in-hospital mortality, with adjusted odds ratios (ORs) and 
95% confidence intervals (CIs) reported.

Results: The median NLR at admission was 2.67 (1.85; 4.36). 
Patients who died during hospitalization had significantly 
higher NLR values compared to survivors (4.73 [2.30; 8.91] 
vs. 2.50 [1.83; 3.77]; p<0.001). Higher NLR was associated 
with greater stroke severity and poorer functional outcomes, 
reflected by higher NIHSS and mRS scores on days 1 and 10. 
In multivariable analysis, log-transformed NLR was associated 
with 50% greater odds of in-hospital mortality; however, this 
association did not reach statistical significance (p=0.142).

Conclusion: Elevated NLR at admission is associated with 
more severe neurological deficits, worse functional outcomes, 
and in-hospital mortality in unadjusted analyses. Although NLR 
was not an independent predictor in multivariable analysis, 
it needs to be further studied as a simple and cost-effective 
potential additional biomarker for early risk stratification in 
acute ischemic stroke. Further large-scale, multicenter studies 
are needed to clarify the prognostic value of NLR in clinical 
practice.

Key words. Ischemic stroke, neutrophil-to-lymphocyte ratio, 
inflammation, prognosis, NIHSS, mRS.

1. Higher NLR is significantly associated with greater stroke 
severity and worse functional status.

2. Higher NLR levels are associated with in-hospital mortality.
3. NLR may potentially serve as an additional biomarker for 

the risk of in-hospital mortality.

Introduction.
Stroke is the third leading cause of mortality and the primary 

cause of long-term disability worldwide leading to permanent 
disability in approximately 80% of survivors [1]. Ischemic 
stroke, which accounts for about 87% of all cases, results 
from an interruption of cerebral blood flow, typically due to 
arterial occlusion by a thrombus or embolus [2]. This vascular 
obstruction leads to a critical reduction in the delivery of 
oxygen, glucose, and lipids to brain tissue, ultimately causing 
neuronal injury and necrosis of the brain parenchyma. Several 
pathophysiological mechanisms have been implicated in 
ischemia-induced brain damage, including excitotoxicity, 
oxidative stress, and neuroinflammation [3].

Neuroinflammation refers to the activation of the brain’s innate 
immune system in response to inflammatory stimuli such as 
cerebral ischemia, involving immune cells, blood vessels, and 
a variety of molecular mediators [4]. Inflammatory responses 
may exert both detrimental and beneficial effects: while they 
can exacerbate neuronal injury in the acute phase, they also 
contribute to tissue repair and functional recovery during later 
stages of stroke.

Ischemia-induced disruption of cellular ion homeostasis 
leads to excessive glutamate release, resulting in increased 
intracellular calcium influx and excitotoxicity, which activates 
both necrotic and apoptotic cell death pathways [5].

Neutrophils are the earliest circulating immune cells to 
infiltrate ischemic brain tissue. Following stroke, they undergo 
conformational changes facilitated by adhesion molecules 
and transmigrate across the endothelial barrier. Neutrophil 
infiltration into the ischemic region is guided by chemokine 
gradients, and once recruited, they contribute to secondary 
injury by releasing proinflammatory cytokines, reactive oxygen 
species, proteases, and matrix metalloproteinases [6].

Lymphocytes also play a key role in modulating the post-
ischemic immune response, primarily through T cell-mediated 
mechanisms. T cells cross the blood-brain barrier by adhering 
to endothelial cells via specific adhesion molecules. CD4⁺ and 
CD8⁺ T cells infiltrate the ischemic brain parenchyma within 
hours after stroke onset and secrete interleukin-17, which further 
amplifies neuroinflammation and contributes to the progression 
of ischemic injury [4]. 

The neutrophil-to-lymphocyte ratio (NLR) is defined as the 
absolute neutrophil count divided by the absolute lymphocyte 
count in peripheral blood [7]. The normal reference range for 
NLR in healthy adults has been reported to vary between 0.78 and 
3.53 while NLR greater than 5 has been shown to be associated 
with poorer clinical outcomes and unfavorable prognosis in 
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patients with various conditions, including ischemic stroke [8]. 
A recent study demonstrated that NLR measured at 72 hours 
post-admission may serve as a reliable predictor of in-hospital 
mortality in patients with acute ischemic stroke [9] warranting 
replication in other settings. 

In this study, we aimed to investigate the relationship between 
NLR and prognosis of ischemic stroke, including adverse 
outcome, functional disability, and in-hospital death.
Materials and Methods.

This is a prospective cohort study using a sample of 241 
patients with a confirmed diagnosis of ischemic stroke who 
were hospitalized in the Stroke Department of the State Public 
Institution “Multidisciplinary Regional Hospital” in the Aktobe 
Region. Primary ischemic stroke confirmed by clinical and 
instrumental (imaging) methods, hospital admission within 
the first 24 hours after symptom onset, age ≥18 years, stoke 
severity >6 points on the National Institutes of Health Stroke 
Scale (NIHSS) and absence of comorbidities that could interfere 
with the neurological assessment were the inclusion criteria. 
Exclusion criteria included hemorrhagic stroke or transient 
ischemic attack, severe cognitive impairment impeding patient 
cooperation, presence of benign or malignant tumors; stroke 
severity ≤6 NIHSS points.

Neurological status was evaluated at admission and on the 
10th day of hospital stay. Neurological deficits were assessed 
by the NIHSS. Modified Rankin Scale (mRS) was used to 
evaluate the degree of functional disability. Peripheral venous 
blood samples were collected from all patients on the first day of 
illness to perform a complete blood count, including calculation 
of the NLR. Cholesterol data were also used for the purpose of 
this study.

Distribution of numeric variables was assessed by Shapiro-
Wilk tests. Given that all variables except age had skewed 
distributions, they were presented as medians (Md) and the 
first- and the third quartiles (Q1, Q3) and compared using 
non-parametric Mann-Whitney tests. Categorical variables 
were analyzed using Pearson’s chi-squared tests. Associations 
between NLR concentration and severity of stroke was assessed 
by Spearman’s correlation coefficient. A logistic regression was 
used to study independent associations between in-hospital 
mortality, NLR and results of neurological assessment. Initial 

model included the following variables: logNLR, age, gender, 
hypertension, diabetes, NIHSS, mRS, BMI, and cholesterol. 
Logarithmic transformation was performed to account for right-
sided skewness of the distribution. A backward elimination 
procedure was applied to select the variables significantly 
associated with the outcome. Significance level for removal was 
set to 0.15 due to small sample size and exploratory nature of the 
study. Adjusted odds ratios were presented with 95% confidence 
intervals (CI). All statistical analyses were performed using 
Stata software (Stata Corp., TX, USA). 

The Research Ethics Board of the West Kazakhstan Marat 
Ospanov Medical University approved the study (Protocol No. 
9 from November 19, 2021).
Results.

A total of 241 patients were included in the study. The cohort 
consisted of 138 men (57.3%) and 103 women (42.7%) with the 
mean age of the participants was 65.5 years. The data on NLR 
were available for 240 of them. The remaining analyses were 
performed on a sample of these 240 patients. The median NLR 
on admission was 2,66 (Q1=1,85; Q3=4,36). On day 1 after 
stroke onset, the median NIHSS score was 9 (Q1=6; Q3=15). 
Functional status, assessed using the mRS, had a median value 
of 4 (Q1=3, Q3=4). 

Of the 240 patients included in the study 38 died (15.8%). 
Patients who died after admission had significantly higher 
levels of NLR (p<0.001), but lower levels of cholesterol 
(p=0.003). No significant differences between the groups were 
observed by age and BMI. Proportions of patients who died in 
the hospital were 18.4% among women vs. 13.9% among men 
(p=0.336). Stroke severity, assessed using the NIHSS on day 
1, was significantly greater in the deceased group (p < 0.001). 
Functional dependence, as assessed by the mRS was also higher 
in the deceased group (p < 0.001). Details of the abovementioned 
characteristics on day one across groups are presented in Table 
1.

Significant correlations were observed for associations 
between NLR and stroke severity measured by NIHSS score on 
day 1 (ρ = 0.293, p < 0.001) and between NLR and the modified 
Rankin Scale on day 1 (ρ = 0.249, p < 0.001), suggesting that 
elevated NLR was associated with worse functional outcomes. 
Moreover, positive correlations between NLR and NIHSS (ρ = 

Characteristics Survived (n=202) Died (n=38) p
Md (Q1; Q3) Md (Q1; Q3)

Age 64.0 (59.0; 72.0) 69.5 (60.0; 77.0) 0.055
BMI 27.0 (24.6; 29.7) 26.1 (23.5; 31.3) 0.285
NLR 2.5 (1.8; 3.8) 4.7 (2.3; 8.9) <0.001
Cholesterol 5.4 (4.4; 6.1) 4.3 (3.2; 5.7) 0.003
NIHSS (1 day) 8.0 (6.0; 12.0) 16.0 (13.0; 18.0) <0.001
mRS (1 day) 3.0 (3.0; 4.0) 4.5 (4.0; 5.0) <0.001

Table 1. Characteristics of Ischemic Stroke Patients on Day 1 who Survived and who Died in a Hospital Surviving and Deceased Patients.

Characteristic Odds Ratio 95% CI
NIHSS on day 1 1.22 1.12 – 3.12
Cholesterol 0.65 0.48 – 0.89
logNLR 1.50 0.87 – 2.57

Table 2. Results of multivariable regression analysis with backward elimination procedure.
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0.139, p = 0.05) and mRS (ρ = 0.156, p < 0.027) were observed 
among survivors on the 10th day after stroke. However, the 
differences in either NIHSS (ρ = 0.122, p < 0.080) or mRS 
scores (ρ = -0.022, p < 0.756) were not associated with NLR 
among survivors. 

Multivariable logistic regression revealed three predictors 
associated with the risk of in-hospital death at the significance 
level set for this model. The strongest predictor was NIHSS 
on day 1 followed by cholesterol and logNLR (Table 2). The 
association between logNLR and the outcome adjusted for 
the two abovementioned factors was not significant at the 
conventional level of significance (p=0.142).
Discussion.

The results of our prospective cohort study are in line with 
earlier findings and suggest that NLR was higher in deceased 
patients than in survivors, which can potentially be used for 
further research on NLR as a potential predictor of in-hospital 
mortality. Although an increase in logNLR was associated with 
50% greater odds of in-hospital death, the results were not 
significant in multivariable models. 

A retrospective study demonstrated that the neutrophil-
to-lymphocyte ratio (NLR) at admission is an independent 
predictor of short-term mortality in patients with acute stroke 
and is significantly associated with unfavorable outcomes 
within a 60-day follow-up period. These findings were obtained 
in patients with acute cerebral infarction who sought medical 
attention within 24 hours of symptom onset. Hemogram 
analysis of peripheral venous blood samples was performed at 
admission [10]. 

Previous studies have shown that neutrophil levels are 
significantly elevated in stroke patients and are higher among 
those with fatal outcomes [11]. Previous studies have shown 
that patients with higher NLR values were more likely to have 
severe neurological deficits at discharge. Higher NLR was 
associated with an unfavorable shift in the mRS score. This 
association remained significant after adjusting for clinical 
and laboratory variables, including age, sex, hypertension, 
hypercholesterolemia, atrial fibrillation, stroke severity, and 
glucose levels. However, the risk of death or severe disability 
(mRS scores of 3–6) and in-hospital mortality did not differ 
significantly across NLR tertiles. NLR also appeared to differ 
across stroke treatment groups, with patients undergoing 
intravenous thrombolysis and mechanical thrombectomy 
exhibiting higher NLR values compared to other groups, likely 
reflecting greater disease severity [12,13]. Furthermore, NLR 
levels may predict outcomes and response to treatment—higher 
levels 24 hours after mechanical thrombectomy were associated 
with worse functional outcomes, whereas pretreatment NLR 
was not [14,15]. 

High NLR may also predict hemorrhagic transformation after 
stroke. The results of a meta-analysis suggested that NLR with 
a cutoff value of 7.5–11 predicts hemorrhagic transformation 
rates and 3-month mortality in patients with ischemic stroke, 
regardless of country and sampling time [16]. In large vessel 
occlusion stroke, high NLR levels were correlated with early 
neurological deterioration, although this association was 
observed primarily in patients with in situ thrombosis [17]. 

Recently, in a cohort of 553 patients, post-reperfusion NLR 
was identified as a predictor of severe cerebral edema, with 
an area under the curve of approximately 0.7. An NLR ≥ 7 
demonstrated an accuracy, sensitivity, and specificity of about 
60%, suggesting its potential role in identifying patients at risk 
of secondary brain injury following reperfusion therapy [18]. 

High NLR has also been shown to be associated with stroke-
associated pneumonia. A study of 1,317 patients with a mean 
age of 67 years and a mean time from symptom onset of 9 hours 
was conducted among ischemic stroke patients who developed 
lower respiratory tract infections according to modified Centers 
for Disease Control and Prevention criteria within the first 
7 days after the index stroke. All patients with pneumonia 
diagnosed prior to admission were excluded. The study found 
that higher NLR was associated with stroke-related pneumonia 
and correlated with its severity. Moreover, stroke-associated 
pneumonia significantly affected clinical outcomes during 
hospitalization as well as functional outcomes after discharge 
[19]. Additionally, elevated NLR levels at admission have been 
associated with an increased risk of post-stroke depression [19]. 

The results of our study should be interpreted with caution due 
to several limitations. First, the inclusion of patients from a single 
institution limits the generalizability of the findings. Second, 
although patients with active inflammatory diseases were 
excluded, the influence of subclinical or chronic inflammatory 
conditions on NLR cannot be completely ruled out. Third, the 
study did not include follow-up of long-term outcomes such as 
disability at 3 or 6 months, which limits the assessment of long-
term prognostic value. Fourth, the small sample size allowed 
us to identify only relatively strong predictors of mortality, 
potentially leading to the exclusion of other relevant factors.

Nevertheless, we identified important clinical associations 
between NLR and stroke severity, as well as functional outcomes. 
However, logNLR did not reach statistical significance at the 
conventional level in multivariable analysis, despite being 
associated with a 50% increase in the odds of in-hospital death. 
This may reflect either a lack of independent association or 
insufficient statistical power. Given the routine use and low cost 
of hemogram analysis, NLR or logNLR may have the potential 
to be used as predictors of short-term mortality in patients 
with acute stroke, but further large-scale studies are needed to 
confirm these findings.
Conclusion.

Our study suggests that higher NLR values at admission 
are associated with greater stroke severity, worse functional 
outcomes, and increased in-hospital mortality in patients with 
acute ischemic stroke in unadjusted analyses. NLR values 
were positively correlated with higher NIHSS and mRS 
scores, reflecting more severe neurological deficits and greater 
functional impairment. Moreover, patients who died during 
hospitalization exhibited significantly higher NLR levels 
compared to survivors.

In multivariable regression analysis, an increase in logNLR 
was associated with a 50% increase in the odds of in-hospital 
death; however, this association did not reach statistical 
significance, which may reflect insufficient statistical power and 
does not prove the absence of association.
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Given its simplicity, cost-effectiveness, and availability as 
part of routine blood testing, NLR may still have a role in 
early risk stratification in the acute phase of ischemic stroke. 
Incorporating NLR into clinical assessment may improve 
prognostic evaluation and support clinical decision-making; 
however, further research is required.

Further large-scale, prospective, and multicenter studies are 
warranted to explore the integration of NLR into predictive 
models for individualized stroke management and outcome 
prediction.
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Нейтрофильно-лимфоцитарное отношение как 
потенциальный предиктор госпитальной летальности 
при ишемическом инсульте: проспективное когортное 
исследование

Аннотация.
Введение: Ишемический инсульт является основной 

причиной смерти и инвалидности во всем мире. Недавние 
исследования подчеркивают роль системного воспаления 
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в патофизиологии и прогнозе инсульта. Было показано, 
что нейтрофильно-лимфоцитарное отношение (НЛО), 
доступный биомаркер, определяемый в ходе рутинных 
анализов крови, связано с тяжестью инсульта и его исходом, 
однако для подтверждения этих результатов необходимы 
дополнительные исследования.

Цель: Изучить взаимосвязь НЛО при поступлении и 
тяжестью инсульта, а также вероятностью летального 
исхода у пациентов с острым ишемическим инсультом.

Методы: В проспективное когортное исследование 
включены 241 пациент с подтвержденным ишемическим 
инсультом, госпитализированные в региональную больницу 
г. Актобе, Казахстан. Неврологический статус оценивали 
с использованием шкал NIHSS, модифицированной 
шкалы Рэнкина (mRS) и шкалы комы Глазго (GCS) на 
1-й и 10-й дни. НЛО рассчитывали на основании данных 
анализа крови при поступлении. Данные представлены 
в виде медиан (Md) и квартилей (Q1; Q3). Для анализа 
использовались непараметрические методы. Для оценки 
факторов, ассоциированных с летальным исходом, 
применяли многофакторную логистическую регрессию с 
расчетом скорректированных отношений шансов.

Результаты: Медианное значение НЛО при поступлении 
составило 2,67 (1,85; 4,36). У пациентов с летальным 
исходом НЛО было достоверно выше, чем у выживших (4,73 
[2,30; 8,91] против 2,50 [1,83; 3,77]; p<0,001). Повышенные 
значения НЛО были ассоциированы с большей тяжестью 
инсульта и худшими функциональными исходами (более 
высокие показатели NIHSS и mRS) как на 1-й, так и на 
10-й день. В многофакторном анализе НЛО (logNLR) было 
связано с 50% увеличением шансов внутрибольничной 
смерти, однако результаты не достигли статистической 
значимости (p=0,142).

Заключение: Повышенные значения НЛО при поступлении 
ассоциированы с более выраженным неврологическим 
дефицитом, худшими функциональными исходами и 
внутрибольничной смертностью при однофакторном 
анализе. Несмотря на отсутствие статистически значимой 
независимой связи в многофакторной модели, НЛО может 
рассматриваться как потенциальный дополнительный 
доступный биомаркер для ранней стратификации риска 
у пациентов с ишемическим инсультом. Требуются 
дальнейшие крупные проспективные исследования для 
уточнения его прогностической ценности в клинической 
практике.

Ключевые слова: ишемический инсульт, нейтрофильно-
лимфоцитарное отношение, воспаление, прогноз, NIHSS, 
mRS.

1. Более высокий уровень NLR значительно связан с 
большей тяжестью инсульта и худшим функциональным 
состоянием.

2. Более высокие уровни NLR связаны с внутрибольничной 
смертностью.

3. NLR потенциально может служить дополнительным 
биомаркером риска внутрибольничной смертности.

ნეიტროფილებისა და ლიმფოციტების თანაფარდობა, 
როგორც იშემიური ინსულტის დროს საავადმყოფოში 
სიკვდილიანობის პოტენციური პროგნოზირების 
ფაქტორი: პერსპექტიული კოჰორტული კვლევა

ანოტაცია.
შესავალი: იშემიური ინსულტი მსოფლიოში 

სიკვდილიანობისა და ინვალიდობის წამყვანი მიზეზია. 
ბოლოდროინდელი კვლევები ხაზს უსვამს სისტემური 
ანთების როლს ინსულტის პათოფიზიოლოგიასა და 
პროგნოზში. ნეიტროფილებისა და ლიმფოციტების 
თანაფარდობა (NLR), რომელიც რუტინული სისხლის 
ანალიზების დროს იზომება, დაკავშირებულია 
ინსულტის სიმძიმესა და შედეგთან; თუმცა, ამ 
დასკვნების დასადასტურებლად საჭიროა შემდგომი 
კვლევები.

მიზანი: ჰოსპიტალიზაციის დროს ულტრაბგერითი 
გამონადენისა და ინსულტის სიმძიმეს შორის კავშირის, 
ასევე მწვავე იშემიური ინსულტის მქონე პაციენტებში 
სიკვდილის ალბათობის შესწავლა.

მეთოდები: ამ პერსპექტიულ კოჰორტულ კვლევაში 
მონაწილეობდა 241 პაციენტი დადასტურებული 
იშემიური ინსულტით, რომლებიც მოთავსებულნი 
იყვნენ ყაზახეთის ქალაქ აქტობეს რეგიონულ 
საავადმყოფოში. ნევროლოგიური სტატუსი შეფასდა 
NIHSS-ის, მოდიფიცირებული რანკინის შკალის (mRS) 
და გლაზგოს კომის შკალის (GCS) გამოყენებით 1 და 
10 დღეს. NLO გამოითვალა მოთავსებისას სისხლის 
ანალიზის მონაცემების საფუძველზე. მონაცემები 
წარმოდგენილია მედიანების (Md) და კვარტილების 
(Q1; Q3) სახით. ანალიზისთვის გამოყენებული იქნა 
არაპარამეტრული მეთოდები. სიკვდილიანობასთან 
დაკავშირებული ფაქტორების შესაფასებლად 
გამოყენებული იქნა მრავალცვლადიანი ლოგისტიკური 
რეგრესია კორექტირებული შანსების კოეფიციენტების 
გამოთვლით.

შედეგები: ჰოსპიტალიზაციისას NLR-ის მედიანური 
მაჩვენებელი იყო 2.67 (1.85; 4.36). NLR მნიშვნელოვნად 
მაღალი იყო ფატალური შედეგის მქონე პაციენტებში, 
ვიდრე გადარჩენილებში (4.73 [2.30; 8.91] 2.50-ის 
წინააღმდეგ [1.83; 3.77]; p<0.001). NLR-ის უფრო მაღალი 
მაჩვენებლები ასოცირდებოდა ინსულტის უფრო მაღალ 
სიმძიმესთან და ფუნქციური შედეგების გაუარესებასთან 
(NIHSS და mRS ქულების უფრო მაღალი მაჩვენებლები) 
როგორც პირველ, ასევე მე-10 დღეს. მრავალვარიანტულ 
ანალიზში, logNLR ასოცირდებოდა საავადმყოფოში 
სიკვდილის 50%-ით გაზრდილ ალბათობასთან, მაგრამ 
შედეგებმა სტატისტიკურად მნიშვნელოვანი ვერ 
მიაღწია (p=0.142).

დასკვნა: უნივარიანტულ ანალიზში 
ჰოსპიტალიზაციისას NLO-ს მომატებული მაჩვენებლები 
დაკავშირებულია უფრო მძიმე ნევროლოგიურ 
დეფიციტთან, ფუნქციური შედეგების გაუარესებასთან 
და საავადმყოფოში სიკვდილიანობასთან. 
მრავალვარიანტულ მოდელში სტატისტიკურად 
მნიშვნელოვანი დამოუკიდებელი კავშირის 
არარსებობის მიუხედავად, NLO შეიძლება ჩაითვალოს 
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პოტენციურ დამატებით ხელმისაწვდომ ბიომარკერად 
იშემიური ინსულტის მქონე პაციენტებში ადრეული 
რისკის სტრატიფიკაციისთვის. კლინიკურ პრაქტიკაში 
მისი პროგნოზული ღირებულების გასარკვევად 
საჭიროა შემდგომი მასშტაბური პერსპექტიული 
კვლევები.

საკვანძო სიტყვები: იშემიური ინსულტი, 
ნეიტროფილებისა და ლიმფოციტების თანაფარდობა; 
ანთება; პროგნოზი; NIHSS; mRS.

1. NLR-ის მაღალი დონე მნიშვნელოვნად ასოცირდება 
ინსულტის სიმძიმის ზრდასთან და ფუნქციური 
მდგომარეობის გაუარესებასთან.
2. NLR-ის მაღალი დონე ასოცირდება საავადმყოფოში 
სიკვდილიანობასთან.
3. NLR-ს აქვს პოტენციალი, რომ საავადმყოფოში 
სიკვდილიანობის რისკის დამატებითი ბიომარკერის 
ფუნქცია შეასრულოს.
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