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Abstract

Aim: The aim of this study is to contribute to the literature by investigating the relationship of the data obtained from the patients presented to our emer-
gency service with acute ischemic stroke with the prognosis of patients.

Materials and methods: The study was conducted over the files of all patients applied to emergency service and obtained acute ischemic stroke (AIS)
diagnosis between 01. 19-31.12.2019. All patients over 18 with accessible data and diagnosed with AIS were included in the study. Patients without of
AlS type, and younger than 18, or without accessible data were excluded.

Results: A total of 50 patients were included in the study. The average age of the patients was 69.74+11.72. Among the patients, 20 (40%) were female. The
analysis of application complaints of the cases revealed that 30 (60%) patients had loss of power in extremities. The leading medical history of patients were
smoking 35 (70%) and hypertension 34 (68%). The laboratory results of the cases revealed the CRP as 22.11+37.45 mg/L and neutrophil lymphocyte ratio
(NLR) as 3.05+1.93. According to Modified Rankin Scale (MRS), 30 (60%) of the cases had a score equal and lower than 2, and 20 (40%) of them had a score
of 3 or higher. NLR was statistical significance at differentiating between dependent and independent patients groups according to MRS.

Conclusion: Although there are studies suggesting the use of NLR as a prognosis marker in AlS, for the generalization of these data they should be support-

ed with many further randomized and controlled studies.
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Introduction

The leading reasons of death are circulatory system related
disorders according to 2019 data of the Turkish Statistical
Institute!. Deaths caused by circulatory system related dis-
orders were determined to be due to ischemic heart disorder
(39.1%), cerebrovascular diseases (22.2%), and other cardi-
ac diseases’.

Cerebrovascular diseases (CVD), which are among the
uppermost causes in terms of mortality and morbidity in
Turkey as well as worldwide, were defined as “Temporary
or permanent condition of a brain area due to ischemia or
hemorrhage, and/or primary pathological damage of one or
more arteries of the brain” by National Institute of Neuro-
logical Disorders and Stroke (NINDS)?.

World Health Organization has defined the stroke syn-
drome, which is commonly confronted as CVD in emergency
service as “Symptoms related with focal or global dysfunc-
tion of cerebral functions which are rapid, persisting for 24
or more hours, or resulting in death™. These stroke cases are
80-85% ischemic origin and 15-20% hemorrhagic origin*.

Even though the mortality and morbidity rates of high,
number of studies investigating the relation of clinical symp-

toms of acute ischemic stroke patient detected in the emergen-
cy services and prognosis of these patients are quite limited. In
this study, we aimed to determine the efficiency of symptoms
of acute ischemic stroke patients applied to our emergency
service in terms of determining the prognosis of the patients.

Materials and methods

Therequired ethics council approval was obtained priorto this
retrospective study from Ethical Council of Faculty of Med-
icine, Namik Kemal University (30.03.2021/202178.03.18).
The study was conducted over the files of patients who have
applied to a tertiary health care emergency service and ob-
tained acute ischemic stroke diagnosis between 01.01.2019-
31.12.2019. All patients over 18 with accessible data and
diagnosed with acute ischemic stroke were included in the
study. Patients without CVD of acute ischemic type, and
younger than 18, or without accessible data were excluded.
In order to gather the standard patient data, a case report
form was prepared. This form include age, sex, smoking
status, complaints, hemogram values, liver function tests,
other diseases such as hypertension (HT), diabetes mellitus
(DM), coronary artery disease (CAD), chronic obstructive
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Table 1. Demographic and clinical characteristics of the cases

Table 2. Complaints of the cases applying to the emergency department

n(%) Mean =+ std n(%)
Age 69,74 £ 11,72 Loss of strength on the right side of the body 13(%26)
Gender Loss of strength on the left side of the body 17(%34)
Female 20(%40) Speech disorder 19(%38)
Male 30(%60) Dizziness 3(%06)
Smoking 35(%70) Other* 9(%18)
Chronic diseases *: numbness in the extremities, numbness of the tongue, slipping of the lips, fainting,
HT 34(%68) confusion, sudden forgetfulness
DM 17(%34) Table 3. Laboratory findings of the cases
CAD 4(%8) Mean+Std Cut-off range
COPD 18(%36) NLR 3,05£1,93 None
CHF 2(%4) CRP mg/L 22,11+37,45 0-5
MRS WBC 10/3/uL 8,27+2,68 4-10,5
3< 20(%40) Neutrophil 1023/uL 5,37+2,35 1,5-6,6
2> 30(%60) Lymphocyte 10°3/uL 2,03+0,74 1,5-3,5
Outcome Platelet 10”3/ulL 235,7+68,5 132 -356
Hospitalization (NICU) 47(%94) ALT IU/L 21417 0-41
Hospitalization (ICU) 3(%06) AST IU/L 2621 0-40
HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery disease, GGTIU/L 37+34 0-60
COPD: Chronic obstructive pulmonary disease, CHF: Congestive heart failure, ALPIU/L 65424 40 - 129
MRS: Modified Rankin Scale, std: standard deviation,
NICU: non intensive care unit, ICU: intensive care unit LDH IU/L 211+71 135-225

pulmonary disease (COPD), congestive heart failure (CHF);
scan images, and Modified Rankin Scores (MRS). All data
were obtained from patients files. All laboratory results were
selected from the first results obtained at the time of patients’
application to emergency service. Physical exam results
were recorded individually for each patient. Later the results
were categorized as right paraparesis/plegia, left parapare-
sis/plegia, dysarthria, dizziness, and other depending on the
frequency. Cases were classified as dependent (MRS > 3)
and independent (MRS < 2) depending on the MRS system.
Power of the study was confirmed to be over 80% by the
power analysis of the sample size.

Statistical method

The data were analyzed using the database prepared in
SPSS 22.0 package program. Chi-square test, Fischer’s ex-
act test and independent t tests were used for analysis. P <
0.05 was accepted as statistically significant. For the cate-
gorical variables, descriptive statistics were expressed with
number (n) and percentage (%); while continuous variables
were expressed as median and standard deviation. In order
to compare the data among the groups Chi-square test was
used. The normality of the distributions of continuous vari-
ables was evaluated using Kolmogorov-Smirnov test. For

NLR: Neutrophil/lymphocyte ratio, WBC: white blood cell, std: standard deviation

the comparison of groups Mann Whitney U-test was used.

Results

For this study 75682 patient files were examined. A total of
242 patients with CVD in ICD code were further selected
for advanced analysis. After evaluation by including and ex-
cluding criteria, 50 patients were included in the study.

The average age of the patients in the study was
69.74+11.72. Among the patients, 20 (40%) were female
and 30 (60%) were male. The leading medical history of
patients were smoking in 35 patients (70%) and hyperten-
sion (HT) in 34 patients (68%), CAD in 18 (36%), DM in
17 (34%), COPD in 4 (8%), and CHF in 2 (4%) (Table 1).

The analysis of application complaints of the cases re-
vealed that 13 patients (26%) had loss of power in the right
side of the body, 17 (34%) had loss of power in the left side
of the body, 19 (38%) had dysarthria and 3 (6%) had diz-
ziness. A total of 9 patients (18%) were experiencing oth-
er symptoms (paresthaesia in extremities, paresthaesia in
tongue, shift in lips, fainting, brain fog, sudden dysmnesia)
(Table 2).

The lab result analysis revealed the CRP values to be
22.11 +37.45 mg/L, WBC 8.27 + 2.68 1073/uL, neutrophil
value 5.37 +£2.35 10"3/uL, and lymphocyte value to be 2.03
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Table 4. Olgularin MRS'ye gore bagimlilik durumunun diger parametreler ile karsilastiriimasi

MRS<2 MRS=<2 p
NLR 3,46+2,13 2,38 +0,75 0,04
Hospitalization (NICU) 28 19 0,6
Hospitalization (ICU) 1 2 0,8
CRP mg/L 32,27 +53,19 15,46+ 2,49 0,2
Age 70,25 +10,91 69,40 12,4 0,8

MRS: Modified Rankin Scale, NICU: non intensive care unit, ICU: intensive care unit, NLR: Nétrofil/ lenfosit orani, CRP: C-reactive protein

+ 0.7 10"3/uL. Neutrophil/Lymphocyte ratio (NLR) was
3.05 £ 1.93. Other laboratory results of the cases are given
in Table 3.

Among the cases, three were taken into intensive care
unit for advanced treatment, while 47 were hospitalized in
the service. Although all the three patients taken into ICU
were males, no statistically significant correlation between
sex and hospitalization was detected (P=0.2).

Moreover, no statistically significant correlation be-
tween comorbid disease history and hospitalization was de-
tected (P=0.55).

According to MRS, 30 (60%) of our cases had a score
of 2 and lower, and 20 (40%) had 3 or more. Cases’ depen-
dent or independent status was determined not to be signifi-
cantly affected from hospitalization condition selected for
follow-up and treatment (P= 0.2). Similarly, the comparison
of MRS and ages of the patients showed that there was no
significant relationship (P= 0.8). The NLR was found to be
significant in differentiating cases as dependent and inde-
pendent (P= 0.04) (Tablo 4). The cut-off value was found
to be 2.85 at the likelihood ratio of 3. NLR was detected to
differentiate the cases as dependent and independent with a
55% sensitivity and 78% specificity (AUC: 0.65, 95% CI:
0.48-0.80).

Discussion

Stroke is one of the most common neurological diseases we
come across in the emergency services, and age is one of the
most significant risk factors for stroke. Almost 70% of pa-
tients with stroke are known to be over 65°. The study by Re-
ganon et al. revealed the average age of patients with ischemic
stroke to be 65.3 + 8.2°, while Yoneda et al. stated it to be 70 +
117, Williams et al. to be 64+ 38, and Hakbilir et al. to be 63.5
+ 13.6°. The average age of patients with ischemic stroke was
found to be 69.74+11.72 consistent with the literature.
Among various studies including all age groups, acute
ischemic stroke was determined to be more frequent among
males®'2. Our results were consistent with the literature.
We also suggest that being male is a risk factor for CVD.
Moreover, we believe that the consistency of demographic
features of our study such as age and sex with the literature

is a proof for the confirmation of the validity of the patients’
data included in this study.

Smoking, HT and DM are among the most common risk
factors for stroke!*-¢, Efstathiou et al. determined that 52.6%
of the 192 ischemic stroke patients had HT history'’. Silves-
trelli et al. detected HT in 61% of the 2395 stroke patients'®.
Rabkin et al. indicated HT to be the most frequent risk factor
as found 53.1% of 1392 ischemic stroke cases'®. Pancioli
et al. reported that 13% of stroke patients had DM". Du et
al. also reported that 19.9% of the ischemic stroke patients
had DM®. Our results revealed that smoking, HT and DM
were the most common patient history with 70%, 68% and
34%, respectively. We believe that pathological change in
the vascular-endothelial structure due to HT, DM and smok-
ing causes a risk for stroke.

CRP is used as a biomarker with high sensitivity in many
diseases especially where inflammatory cascade takes a role.
Chang et al. reported a significantly higher CRP values in
ischemic stroke patients compared to the control group?'. Pa-
lasik et al. reported that CRP level significantly increases right
from the first day in ischemic stroke”. Rost et al. detected
a significant increase in plasma CRP concentrations both in
acute ischemic stroke and temporary ischemic attack®. High
CRP levels are known to increase ischemic stroke two fold
in men, and cause 7 fold increase in stroke or myocardium
infarcts with 5 fold increase by any vascular incident in wom-
en’*?, Indeed, we detected high CRP levels in stroke patients
in our study. Even though we did not detect a significant cor-
relation between CRP and MRS in our study, we suggest that
CRP can represent an inflammation related to the aetiopatho-
genesis of ischemic stroke as an acute phase reactant and can
be used as a plasma marker for atherotrombotic diseases.

MRS is a scale used in the follow-up of stroke patients
and it determines the intension of stroke, and is used to de-
tect the dependency, and to evaluate the functional recovery.
According to this scale, the ones with 1 and 2 scores survive
independently, while the ones with 3 or more keep living de-
pendently. Besides MRS being the most common and most
frequently used prognosis scale, there are data showing that
NLR can also provide efficient data on prognosis**-2.

Neutrophils are the earliest leucocyte subtype that are re-
leased from the related sections after acute ischemic stroke
happens®. Moreover, they are known to contribute to the
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negative effects of ischemic damage by releasing of toxic
inflammatory cytokines®**!. Aytac et al. stated that NLR val-
ues increase in stroke cases®. Kocatiirk et al. evaluated the
correlation between NLR with 3 months mortality in 107
diseases, and reported a relation between NLR and infarct
volume?’. Demir et al. compared NLR and MRS and found
that NLR is significantly higher in poor prognosis®. Our re-
sults were consistent with the literature.

Limitations of the study

The narrow sample size and not excluding the other possible
inflammatory diseases of the cases were the most important
limitations of this study. Moreover, there is the limitation
resulted from the ignorance of a possible inflammation pro-
cess depending on the use of the values in blood test drawn
during the application to emergency service which was used
to determine the NLR

Conclusion

To conclude, elder, smoking status, HT, and DM are still
among the risk factors for acute ischemic stroke. MRS has
been frequently used for the prognosis follow up of the pa-
tients. Although there are studies suggesting the use of NLR
as a prognosis marker, for the generalization of these data
they should be supported with many further randomized and
controlled studies.

Funding

No financial support or funding was received for the study.

References

1. https://data.tuik.gov.tr/Bulten/Index-
?2p=0Olum-ve-Olum-Nedeni-Istatistikleri-2019-33710

2. National Institute of Neurological Disorders and Stroke, Na-
tional Institute of Health. NINDS: Stroke Proceedings: Exec-
utive Summary. Proceedings of a National Symposium on
Rapid Rapid identification and Treatment of Acute Stroke
Bethesda, MD; 2011

3. Sacco PL. Vascular diseases. In: Merrit, Rowland LP, editors.
Merrit’s neurology. 10th ed. Hagerstown: Williams&Wilkins;
2000. p. 177-85

4. Kiyan S, Ozsarac M, Ersel M, et al. Retrospective Analysis of
124 Acute Ischemic stroke patients who attended to the
emergency department in one year period. Akademik Acil
Tip Dergisi 2009;8:15-20

5. Oduzhan Q. Definitions, classification, epidemiology and risk
factors in brain vascular diseases. In: O g e AE, editér. Néroloji.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

istanbul: Nobel Tip Kitapevleri; 2004. s. 193-4.

Reganon E, Vila V, Martinez-Sales V, Vaya A, Lago A, Alon-
so P, et al. Association between inflammation and hemo-
static markers in atherothrombotic stroke. Thromb Res
2003;112:217-21.

Yoneda Y, Okuda S, Hamada R, Toyota A, Gotoh J, Watanabe
M, et al. Hospital cost of ischemic stroke and intracere-
bral hemorrhage in Japanese stroke centers. Health Policy
2005;73:202-11.

Williams LS, Bruno A, Rouch D, Marriott DJ. Stroke patients’
knowledge of stroke. Influence on time to presentation.
Stroke 1997;28:912-5.

Hakbilir O, Cete Y, Goksu E, Akyol C, Kilicaslan I. Characteristics
of patients who present to the emergency department with
sroke and the impact of delayed presentation on therapeutic
management strategies. Turk J Emerg Med 2006;6(3):132-138

. Gurger M, Bozdemir MN, Yildiz M, Giirger M, Ozden,M,

Bozgey Z, Dagl MN. The value of cardiac markers in predict-
ing the hospital mortality of ischemic stroke patients. Turk J
Emerg Med 2008;8(2):59-66.

Keskin O, Kalemoglu M, Deniz T. The Investigation of Factors
Effecting the Management of Stroke Pations. Turk J Emerg
Med 2004; 4(4):160-64.

Keskin O, Kalemoglu M, Ulusoy E, Uzun H, Yildinm . Clini-
cal Investigations on the Causes of the Prehospital Delay in
Acute Stroke Care. Nobel Medicus Online Dergi. http://www.
nobelmedicus.com/contents/200511/14-17.htm
Ghandehari K, Izadi Z; Khorasan Stroke Registry. The Kho-
rasan Stroke Registry: results of a five-year hospital-based
study. Cerebrovasc Dis2007;23:132-9.

Rabkin SW, Mathewson AL, Tate RB. Predicting risk of isch-
emic heart disease and cerebrovascular disease from systolic
and diastolic blood pressures. Ann Intern Med 1978;88:342-5
Lindsberg PJ, Roine RO. Hyperglycemia in acute stroke.
Stroke 2004;35:363-4.

Dalal PM, Parab PV. Cerebrovascular disease in type 2 diabe-
tes mellitus. Neurol India 2002;50:380-5.

Efstathiou SP, Tsioulos DI, Zacharos ID, Tsiakou AG, Mitro-
maras AG, Mastorantonakis SE, et al. A new classification tool
for clinical differentiation between haemorrhagic and isch-
aemic stroke. J Intern Med 2002;252:121-9.

Silvestrelli G, Paciaroni M, Caso V, Milia P, Palmerini F, Venti M,
et al. Risk factors and stroke subtypes: results of five consec-
utive years of the Perugia Stroke Registry. Clin Exp Hypertens
2006;28:279-86.

Pancioli AM, Broderick J, Kothari R, Brott T, Tuchfarber A,
Miller R, et al. Public perception of stroke warning signs and
knowledge of potential risk factors. JAMA 1998;279:1288-92.
Du X, McNamee R, Cruickshank K. Stroke risk from multiple
risk factors combined with hypertension: a primary care
based case-control study in a defined population of north-
west England. Ann Epidemiol 2000;10:380-8.

Chang CY, Chen JY, Ke D, Hu ML. Plasma levels of lipophilic
antioxidant vitamins in acute ischemic stroke patients: cor-
relation to inflammation markers and neurological deficits.
Nutrition 2005; 21: 987-93

Palasik W, Fiszer U, Lechowicz W, Czartoryska B, Krzesiewicz
M, Lugowska A. Assessment of relations between clinical




76

Orun et al.
Retrospective Evaluation of Patients Admitted to the Emergency
Department with Acute Ischemic Stroke; Analysis of 50 Cases

Eurasian J Critical Care 2021; 3 (2):72-76

23.

24.

25.

26.

outcome of ischemic stroke and activity of inflammatory
processes in the acute phase based on examination of se-
lected parameters. Eur Neurol 2005; 53: 188-93

Rost NS, Wolf PA, Kase CS, Kelly-Hayes M, Silbershatz H, Mas-
saro JM, et al. Plasma concentration of C-reactive protein
and risk of ischemic stroke and transient ischemic attack: the
Framingham study. Stroke. 2001; 32: 2575-9

Ridker PM, Cushman M, Stampfer MJ, Tracy RP, Hennekens
CH. Inflammation, aspirin, and the risk of cardiovascular
disease in apparently healthy men. N Engl J Med. 1997; 336:
973-9

Ridker PM, Buring JE, Shih J, Matias M, Hennekens CH. Pro-
spective study of C-reactive protein and the risk of future
cardiovascular events among apparently healthy women.
Circulation 1998; 98: 731-3.

Aytac E, Akpinar CK, Giirkas E. Neutrophil to lymphocyte ra-
tio: A simple and readily available independent marker of
mortality in acute ischemic stroke. Firat Med J.2017;22:192-6.

27.

28.

29.

30.

31.

Kocatuirk O, Besli F, Glingoren F, Kocatiirk M, Tanriverdi Z. The
relationship among neutrophil to lymphocyte ratio, stroke
territory, and 3-month mortality in patients with acute isch-
emic stroke. Neurol Sci. 2019;40:139-46.

Demir T, Akdag D, Pekoz M, Bigakgi S. The effect of neutro-
phyl/lymphocyte ratio and mean platelet volume on short-
term prognosis in middle cerebral artery infarctions Cukuro-
va Med J 2020;45(4):1572-1579 DOI: 10.17826/cumj.741495
Zhang RL, Chopp M, Chen H, Garcia JH. Temporal profile of
ischemic tissue damage, neutrophil response, and vascular
plugging following permanent and transient (2H) middle ce-
rebral artery occlusion in the rat. J Neurol Sci. 1994;125:3-10.
Davies CA, Loddick SA, Stroemer RP, Hunt J, Rothwell NJ. An
integrated analysis of the progression of cell responses in-
duced by permanent focal middle cerebral artery occlusion
in the rat. Exp Neurol. 1998;154:199-212.

Huang J, Upadhyay UM, Tamargo RJ. Inflammation in stroke
and focal cerebral ischemia. Surg Neurol. 2006;66:232-45.



