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ABSTRACT

INTRODUCTION: In this study, the risk factors detected in patients aged 18-45 years who were hospitalized for ischemic
stroke in the city of Corum were evaluated.

METHODS: A total of 124 young ischemic strokes (YIS) and 23 transient ischemic attacks (TIA) patients who were
hospitalized with a diagnosis of YIS and TIA between January 2013 and January 2023 were included in the study. Risk
factors and prognosis in these patients were evaluated.

RESULTS: Among the patients in the YIS group, 79 were male and 45 were female, and the mean age was 39.06+5.96 years.
The most commonly identified single risk factor was hypertension (HT), affecting 27 patients, followed by cigarette
smoking in 20. The mean homocysteine (HS) and vitamin D (vit D) levels were 21.46+19.63 (5-97) umol/L and
27.57+17.97 (3-68) ng/ml, respectively. Of the total patients in the YIS group, 52 patients were identified with a lacunar
infarct according to the Bamford classification and 39 with a small-vessel occlusion according to the TOAST classification.
The Modified Rankin scale was applied to the findings detected at the first-month outpatient clinic visit, and 59 patients
had no pathologic symptoms. Recurrent stroke developed in 18 patients over a mean follow-up of one year, in which the
classical stroke risk factors were present, while vit D levels were lower and HS levels were higher (p<0.05).

Among the 23 cases diagnosed with TIA, which were followed up at the same time, 16 were male and 7 were female, and
the classical risk factors were also present in all of the patients in this group, with HT being the most common.

DISCUSSION AND CONCLUSION: Although the prognosis is better in YIS, the treatment of the risk factors and the detection
of the etiology can be important in the prevention of recurrence and the efficient treatment of patients.
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Eliagik
CORUM iLi GENG iSKEMiK INME HASTALARININ DEMOGRAFiK VERILERI,
RISK FAKTORLERININ DEGERLENDiRILMESI
0z

GIRIS ve AMAG: Bu calismada, Corum ilinde iskemik inme nedeniyle hastaneye yatisi yapilan 18-45 yas arasi hastalarda
saptanan risk faktorleri gézden gecirilmistir

YONTEM ve GERECLER: Ocak 2013 ile Ocak 2023 tarihleri arasinda toplam 124 geng iskemik inme (Gil) ve 23 gegici
iskemik atak (GiA) tamlari ile hastanede yatan hastalar calismaya dahil edildi. Bu hastalarda ki risk faktérleri ve prognoz
degerlendirildi.

BULGULAR: GiI grubunda hastalarin 79'u erkek, 45’i kadind1. Yas ortalamasi 39,06 + 5,96 yildi. En sik izlenen tekli risk
faktori hipertansiyon (HT) 27 hastada, ikinci siklikta ise hastada sigara i¢me olarak belirlendi. Ortalama homosistein (HS)
diizeyi 21,46+19,63 (5-97) umol/L vitamin D (vit D) diizeyi ise 27,57+#17,97 (3-68) ng/mlt olarak saptandi. Bamford
siniflamasina gore 52 hastada lakiiner infarkt, TOAST siniflamasinda 39 hasta kii¢iik damar okluzyonu saptandi. Modifiye
rankin skalasi taburculuk sonrasi birinci ayda poliklinik kontrolu bulgular ile degerlendirildi ve 59 hastada patolojik
semptom yoktu. 18 hastada takip eden ortalama bir y1l iginde tekrarlayici inme saptandi. Bu grupta klasik risk faktorleri
mevcuttu ve tekrarlayici inmesi olmayan ile karsilastirildiginda Vit D diizeyi daha diisiik, HS diizeyi ise daha yiiksekti
(p<0,05). GIA tamnisi ile 23 vaka aym dénemde takip edilmisti. Bu vakalarin 16’s1 erkek 7’si kadin cinsiyetteydi. Yine bu
hasta grubunun tamaminda klasik risk faktérleri vardi. HT bu grupta en sik risk faktoriiydii.

TARTISMA ve SONUC: Genel olarak GiI hastalarda prognoz daha iyi seyretmekle birlikte risk faktorlerinin tedavi edilmesi
ile etiyolojinin belirlenmesi, rekiirrensi 6nlemek ve etkin tedavi agisindan 6nemlidir.

Anahtar Sozciikler: Geng iskemik inme, inme etiyoloji, gecici iskemik atak.

INTRODUCTION risk factors for stroke in the older adult population
. have been identified also in studies of the YIS
Cerebrovascular diseases (CVD) are among
the main causes of death and disability worldwide. group (5,6).
The determination of the etiology of stroke is
important in the management of the disease, and METHODS
thus the determination of prognosis. The incidence All  procedures were carried out in
of CVD in young adults is increasing around the accordance with the ethical rules and the
globe, with 2 million young people being affected principles of the Declaration of Helsinki and the
by stroke and its consequences every year. Young study was approved by Clinical Research Ethics
ischemic stroke (YIS) accounts for the majority of Committee of Hitit University (Date: 11.04.2023,
patients with cerebrovascular disease in this age No: 2023-34). A total of 124 YIS and 23 Transient
group (1,2). A detailed evaluation of YIS is ischemic attack (TIA) patients who were
important for the selection of the most hospitalized in the Hospital of Hitit University,
appropriate treatment method and for protection Faculty of Medicine with a diagnosis of YIS and TIA
and prognosis. YIS is more common and is between January 2013 and January 2023 were
associated with higher mortality in countries with included in the study. The patient files were
a low socioeconomic status, and strokes in evaluated retrospectively to identify any of the
developing countries are thought to account for risk factors listed in the stroke protection
more than two-thirds of the global stroke load guidelines of the World Health Organization and
(3,4), although the significant burden of palliative the American Association of Cardiology /American
care and rehabilitation on the economies of Society of Stroke.
countries should be taken into account. A wide The patient demographics, risk factors,
range of etiology for YIS that needs to be vitamin D levels (Vit D) and homocysteine (HS),
evaluated, comprehensive diagnostic studies may etiology subgroups, modified Rankin scores (mRS)
therefore be required. Idiopathic or rarely seen at post-discharge month 1 outpatient clinic follow-
risk factors in the young age group should be up and duration of hospital stay were analyzed
taken into account, although there are many risk and Trial of ORG 10172 In Acute Stroke Treatment
factors that are known to be associated with the Classification (TOAST) and Bamford classification
development of ischemic stroke. The traditional was performed.
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Statistical Analysis: IBM SPSS Statistics (Version
22.0, SPSS Inc. Chicago, IL, USA Hitit University
Licensed) was used for the statistical analysis.
Sociodemographic data were expressed as
numbers and percentages, mean#standard
deviation and median values. Categorical variables
were evaluated with Pearson’s Chi-Square and
Fisher’s Exact Tests, and the normality of the
distribution of numeric variables was evaluated
with a Shapiro-Wilk test. A Students’ T-test and a
Mann-Whitney U test were used for the evaluation
of continuous variables between the groups and
non-normal variables, consecutively. Pearson’s
correlation test was applied to determine any
correlations between the numerical variables, and
Spearman’s correlation test was used for non-
normally distributed variables. p<0.05 was
accepted as significant.

RESULTS

Among the 124 patients with YIS, 79 (63.7%)
were male and 45 (36.3%) were female, with
mean ages of 39.91+£5.35 and 37.57+£6.7 years,
respectively. The youngest patient was 21 years
old. The duration of hospital stay was 10.52+7.94
days. The most common single risk factor in the
patient group with detectable risk factors was
hypertension (HT) in 27 (25.47%), followed by
cigarette smoking in 20 (18.86%), while
hyperlipidemia was the only risk factor in 11
(10.37%) patients, and no etiologic factor was
identified in 18 (14.51%). Diabetes mellitus (DM),
HT and HL were present concomitantly in seven
cases and DM and HT concomitantly in five
patients. Of the eight patients with cardiac valve
disease, three had mitral valve disease and five
had aortic valve disease. Furthermore, three
patients were identified with patent foramen ovale
(PFO) on transesophageal echocardiography. Of
the total, 44 patients (35.48%) had a history of
cigarette smoking, with a higher ratio identified
among the male patients (n=30, 68.18%). Alcohol
consumption was present in 10 (8.06%) patients,
all of whom were male. Genetic susceptibility was
determined in six patients, with the factor V
Leiden mutation identified in two patients and
homozygous MTHFRA1298C and MTHFRC677 T
gene mutations in four. Simultaneous morbid
obesity and sleep apnea were present in two
patients. Paraneoplastic stroke was diagnosed in
three patients, all of whom were being followed-up
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by the oncology department with diagnoses of
acute lymphoblastic leukemia, and breast and lung
cancer. Symptomatic carotid stenosis was
identified in one patient, and vertebral and carotid
system dissection in two patients. Anemia was
detected as a risk factor in etiology in five patients
with an average hemoglobin level of 7.92+0.92 and
thrombocytosis was found to have developed
secondary to anemia in one patient in this group
(platelet level= 468.600/uL). Behget'’s disease (BD)
and systemic lupus erythematosus (SLE) were
detected in two and three patients, respectively.
According to the medical files, only seven patients
had reported symptoms of TIA prior to their
stroke. A history of migraine was reported in four
female patients, among which, two had anemia
and the remaining two had HT and HL as risk
factors.

Lacunar infarcts (LACI), partial anterior
circulation infarcts (PACI), posterior circulation
infarcts (POCI) and total anterior circulation
infarcts (TACI) were identified in 52 (41.9%), 43
(34.7%), 18 (14.5%) and 11 (8.9%) cases,
respectively, according to the Bamford
classification.  According to the TOAST
classification, small artery occlusion (SAO), major
arterial atherosclerosis (MAA), cardioembolism
(CE), stroke of other determined cause (SOC) and
stroke of undetermined cause (SUC) were
recorded in 39 (31.5%), 24 (19.4%), 19 (15.3%),
24 (19.4%) and 18 (14.5%) of the patients,
respectively. The patients underwent an mRS
evaluation 1 month after discharge, with mRS
scores of 0, 1, 2, 3, 4, 5 and 6 recorded in 59
(47.6%), 21 (16.9%), 18 (14.5%), 15 (12%), seven
(5.6%), zero (0%) and four (3.2%) cases,
respectively. Paraneoplastic stroke, symptomatic
carotid stenosis and mitral valve disease were
detected in the etiology of the four patients who
died. The HS level was less than 15 pmol/L
(47.58%), 15-30 pmol/L (9.67%) and 30-100
umol/L (42.74%) in 59, 12 and 53 of the cases,
respectively, and the mean HS level was calculated
at 21.46+19.63 (5-97), among which, levels of 15
umol/L.  and above were accepted as
hyperhomocysteinemia (HHS). Vit D deficiency, vit
D insufficiency, adequate vit D level and required
vit D level were defined as less than 20 ng/ml, 21-
29 ng/ml, above 30 ng/ml and 40-60 ng/ml,
respectively. Vit D level was less than 20 ng/ml
and 21-29 ng/ml], and above 30 ng/ml and 40-60
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ng/ml in 52 (41.93%), 14 (11.29%) 21 (16.93%)
and 37 (29.83%) of the cases, respectively, and the
mean vit D level was 27.57+17.97 (3-68) ng/ml.
Hyperlipidemia was defined in patients with a
fasting low-density lipoprotein (LDL) of 100 mg/dl
and above, and/or in patients diagnosed with
hypercholesterolemia. Of the total, three patients
were found to have familial dyslipidemia, while
the mean LDL of the other patients was
123.98+84.60.

Recurrent stroke developed in 18 patients
within a mean follow-up of 1 year. The classical
stroke risk factors (HT, DM, HL) were present in all
patients with recurrent stroke, while Vit D levels
were lower and HS levels were higher (p<0.05).
The mean HS level at the time of the first stroke
event was 18.38+10.83 in the group with no
recurrent stroke, and 39.60£19.73 in the recurrent
stroke group. The mean vit D level was in the
recurrent stroke group, being 18.04+15.03 and in
the non-recurrent stroke group 29.19+17.40.
When comparing the two groups with and without
stroke recurrence, no significant difference was
detected in LDL values. Table 1 summarizes the
BAMFORD, TOAST and mRS findings in YIS. Table
2 summarizes the average LDL, HS and vitamin D
levels in the subgroups (recurrent and non-
recurrent stroke).

Table 1. TOAST BAMFORD and mRS classification

of patients.
TOAST BAMFORD mRS
MAA 19 (15.3%) TACI 11 (8.9%) 0 59 (47.6%)
CE 24(194%)  PACI 43 (34.7%) 1 21(16.9%)
SAO 39(31.5%) LACI 52(41.9%) 2 18(14.5%)
SOC 24(19.4%) POCI 18 (14.5%) 3 15(12%)
SUC 18 (14.5%) 4 7(5.6%)
5 0(0%)
6 4(3.2%)

N=124 (100%)  N=124 (100%) N= 124 (100%)

Acute stroke treatment classification (TOAST), Modified rankin Scores (mRS), Major
arterial atherosclerosis (MAA), Cardioembolism (CE), Small artery occlusion (SAO),
stroke of other determined cause (SOC), stroke of undetermined cause (SUC), Total
anterior circulation infarcts (TACI), Partial anterior circulation infarcts (PACI),
Lacunar infarcts (LACI), Posterior circulation infarcts (POCI).

In the same period, 23 cases diagnosed with
TIA were followed-up for a mean duration of
6.4+4.2 days. The mean age in this group was
39.9+8.9 years, and 16 of the patients were male
(69.6%) and seven were female (30.4%) Classical
risk factors were present in all patients in the
group, while HT, DM and HL were found in 12
(52.2%), eight (34.8%) and three (13%) patients,
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Table 2. Mean vitamin D, LDL, and homocysteine
levels in subgroups (recurrent and non-recurrent

stroke)
Group Mean vitamin Mean Mean LDL level
D level homocysteine (mg/dl)
ng/ml level pmol/L  (min/max)
(min/max) (min/max)
Recurrent 18.04+15.03  39.60+19.73  133,0£39,0
ischemic stroke (3.03/43.9) (20.87/80.33) (95.9/272.8)
Non-Recurrent 29.19+17.40 18.38+10.83 130.7+41.6
ischemic stroke (11.80/56.60) (7.56/49.22) (87.2/270.1)
P value 0.035 0.025 0.424

Low-density lipoprotein (LDL).

respectively. The mean LDL, vit D and HS levels in
the group with hyperlipidemia were 168+48.7,
25.6£9.07 ng/ml and 9.4+5.5 pmol/L, respectively.
Of these patients, 10 had hemihypoesthesia and
hemiparesis, 10 had speech impairment (aphasia
and/or dysphasia), and 3 had dysarthria, ataxia,
and dizziness symptoms. No recurrent stroke
occurred in this group during follow-up. Tables 3
and 4 summarize the average HS, vit D and LDL
levels in the YIS and TIA patient groups,
respectively, and the risk factors detected in these
two groups.

No significant difference was found in the
risk groups or the results of the classifications of
the different sexes other than alcohol consumption
and cigarette smoking.

Table 3. Risk factors in young ischemic stroke and
transient ischemic attack patients, number of
patients.

Etiology YIS(n) TIA(n)

HT 27 12
DM - 8
HL 11 3
Smoking 44 -
Undetermined 18

DM+HT+HL 7

DM+HT

HVD

PFO

Alcohol

Genetic

Morbid obesity/sleep apnea
Paraneoplastic

Symptomatic carotid stenosis
Dissection

Anemia

BD

SLE

TIA

Migraine 4

[}
o

NWNUINRFE WNO - W

Hypertension (HT), Diabetes Mellitus (DM), Hyperlipidemia (HL), Heart valve
disease (HVD), Patent forman ovale (PFO), Behget disease (BD), Systemic lupus
erythematosus (SLE), Transient ischemic attack (TIA).



Table 4. Mean vitamin D, LDL, and homocysteine
levels in YIS and TIA groups.

Mean vitamin D Mean Mean LDL level
level ng/ml homocysteine (mg/dl)
(min/max) level pmol/L (min/max)
(min/max)

YIS 27.57+17.97 21.46+19.63 123.98+84.60
(3/68) (5/97) (43/390)

TIA 25.6£9.07 9.4+5.5 168+48.7
(3/64) (5/15) (50/400)

Young ischemic stroke (YIS), Transient ischemic attack (TIA), Low-density
lipoprotein (LDL).

DISCUSSION AND CONCLUSION

Formerly rare causes of CVD have been
gradually increasingly, identified as a result of
advances in the diagnostic tests and neuroimaging
used to identify the etiology of stroke. The
incidence of YIS has been reported in a range of
2.5-40/100,000, but is increased in those over the
age of 35 years (7,8). Although modifiable risk
factors affecting youth and older adults are similar,
their prevalence differs. Rare etiologies in such
cases should be considered, although the known
classical risk factors such as DM, HT, HL and atrial
fibrillation (AF) are also detected in young age
groups. The risk factors and etiology of YIS have
been investigated in many studies (9,10), although
this study is the first to investigate the risk factors
and causes of YIS among the population of Corum.

The most common risk factors between the
ages of 15 and 44 years are reported to be
dyslipidemia, cigarette smoking and HT in studies
(11). Preventable factors are more common in YIS
than in the older adult age group, and the
detection and treatment of modifiable risk factors
should be considered important for the prevention
of both primary and secondary stroke. A higher
rate of plasticity of the brain in YIS may explain the
better prognosis in YIS when compared to older
adult patients. YIS is a major disadvantage
individually and also in terms of the society,
although the prognosis in YIS is good. Hence, the
detection of the etiologic factors in young patients
is important for the prevention of recurrent stroke
and other complications (12). Although it is
usually more common in men, different ratios of
men and women have been reported in YIS
studies. The majority of men in this study support
the findings of previous studies (13-15). The
classical risk factors that are often observed in YIS
are HT, DM, HL and cigarette smoking (16), and
the high incidence of these factors may be
explained by the sociocultural structure, the way
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of life and traditional nutritional habits.

The TOAST classification has been used for
the evaluation of YIS subgroups in many studies,
among which SUC is the most frequently
encountered, followed by SOC and CE. The most
frequently encountered subgroup in this study
group was SAO which was thought to be
compatible with the widespread incidence of
classical risk factors in the present patient group.

Renna et al reported PFO to be a main risk
factor for YIS, accounting for 39.3%, followed by
oral contraceptive (OC) use, cigarette smoking,
hyperlipidemia and HHS (11). HHS was identified
in 65 cases in this study, and the HHS rate in the
recurrent stroke group was higher than in the non-
recurrent stroke group. No increase in HS levels
was noted in the TIA group, and no recurrent
stroke was recorded in this group. This supports
the use of HS level as a preliminary marker for
recurrent stroke (17). Harris et al. determined
dyslipidemia as the most frequent risk factor in
SUC among the TOAST subgroups, and HT in the
other subgroups. Isolated dyslipidemia was
identified in 11 patients in this study and was
found to be an additional risk factor in 16 cases
(18). The results of this study suggest that
different risk factors are common in YIS, while
classical risk factors are increased among older
adults. Revascularization is recommended in
patients with symptomatic carotid stenosis of 70-
90% is detected in studies of interventional
neurology (19). A single patient in this group was
diagnosed with symptomatic carotid stenosis and
referred to the interventional neurology clinic.
Cases of stroke developing secondary to dissection
have been reported in case reports or case series,
although the reported incidence of dissection is
varied. Two male patients who had a stroke
secondary to dissection as a result of trauma were
followed up in the cardiovascular surgery
department (20). Factor V Leiden, prothrombin,
proteins C and S, and antithrombin are known to
be significantly associated with an increased
stroke risk (21). Araji et al. identified an MTHFR
mutation in 94% of 35 cases of YIS, and MTHFR
1298 and MTHFR 677 mutations in 47% and 53%,
respectively, in those with a positive MTHFR
mutation (22). In this study, two patients had
MTHFR 1298 gene mutation and 677 gene
mutations among four patients.

Risk factors for stroke, such as OC, history of
migraine and pregnancy, and postpartum period
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should be questioned in anamnesis of young
female stroke patients. Of the 45 women evaluated
in this patient group, four female patients were
identified with migraine accompanying classical
risk factors, In the patient group I examined, no
pregnant, postpartum patients and OC use were
found. I believe that the anemia detected in five of
patients is actually important in increasing the
awareness of all clinicians about the
etiopathogenesis of stroke. In addition to articles
related to the association of anemia with
cardiovascular diseases, which are a risk factor for
stroke, there are studies investigating the effect of
anemia and stroke etiopathogenesis, anemia and
prognosis after stroke (23-26).

Education level has been identified as an
effective indicator of prognosis in stroke. In a
study not limited to YIS, the mortality rate was
reported to be low in the first month after a stroke
in single patients, although the rate of recurrent
stroke was higher in this group in the first year
following the stroke. No effects of marital status or
education level were evaluated in this study since
no long-term follow-up data of the patients was
available (27,28). Because of social concerns,
patients do not tend to disclose their alcohol use,
so 1 had difficulty detecting exact alcohol use.
Nevertheless, society should be warned about the
association between alcohol consumption and
stroke. Although there is a proven association
between sleep disorders and stroke, patients with
a history of obstructive sleep apnea syndrome
(OSAS) but who had not been tested were
evaluated with advanced tests, and a diagnosis of
OSAS was determined in two (29,30). The mean vit
D levels in this study indicated insufficiency in
both the YIS and TIA groups, and was lower in
patients with recurrent stroke. Studies have
reported an association between low vit D levels
and the incidence of stroke, while high serum
concentrations of vit D have been shown to be
protective against mortality and the recurrence of
cardiovascular diseases, including stroke (31,32).
BD and SLE were detected in the etiology of two
and three patients, respectively, among the
patients followed-up in this study. The prevalence
of ischemic stroke was found to be increased in a
prospective study of 306 patients with BD in a
study by Wu et al. Many studies attention the
association of both BD and SLE with CVD (33-36).

Hospital stay durations of stroke patients are
affected by many factors, such as the severity of
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stroke, comorbid diseases and the etiology of the
stroke. Hospitalizations in excess of 7 days have
been found to be associated with such
complications as sepsis and pressure sores (37).
Longer hospital stay durations have been were
reported in the majority of patients, although the
severity of stroke was mild, which may be
explained by lengthened laboratory and imaging
studies. One month after patients were discharged
from the hospital, mRS levels showed a good
prognosis, similar to many previous studies (38).

Among the limitations of this study are its
single-center design, the absence of an evaluation
of body mass index, the lack of an evaluation of
some sociodemographic data was performed on
the prognosis, and the lack of a calculated physical
activity score for the patients, and so these were
not analyzed among the risk factors. Detailed tests
were performed on all patients for the etiologic
evaluation. During the study period, venous
embolism patients were excluded from the study.
Considering the etiological diversity in young
patients with venous embolism, 1 think that this
issue should be evaluated independently.

As a conclusion, risk factors that were
detected in a broad spectrum in addition to the
findings of this study were compatible with the
results of previous studies, although conducted in
a single-center. The risk factors, causes, severity
and prognosis of stroke differ in YIS compared
when to the older adult population. Although the
prognosis is better in YIS, the treatment of risk
factors and the detection of the etiology are
important for the prevention of recurrence and for
the efficient treatment of patients.

REFERENCES

1. Feigin VL, Roth GA, Naghavi M, et al. Global burden of
stroke and risk factors in 188 countries, during 1990-
2013: A systematic analysis for the Global Burden of
Disease Study 2013. Lancet Neurol. 2016; 15(9): 913-924.

2. Béjot Y, Bailly H, Durier J, et al. Epidemiology of stroke in
Europe and trends for the 21st century. Presse Med 2016;
45 (12 pt 2): 391-398.

3. Park K. Park’s Textbook of Preventive and Social Medicine,
20, Banarsidas Bhanot Publishers, Jabalpur, 2009; 708-711.

4. Hussain Ki, Nusheen B, Javed S. Morbidity pattern in
patients with ischemic stroke at a tertiary care hospital.
World Journal of Pharmaceutical Research 2020; 9(7):
2821-2826.

5. George MG, Tong X, Bowman BA. Prevalence of
cardiovascular risk factors and strokes in younger adults,
JAMA Neurol 2017; 74 (6): 695-703.

6. Kivioja R, Pietila A, Martinez-Majander N, et al. Risk factors
for early-onset ischemic stroke: a case-control study, J. Am.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Heart Assoc 2018; 7 (21): e009774.

Awaz B, Eide GE, Fromm A, et al. Young ischaemic stroke
incidence and demographic characteristics- The
NorweTIAn stroke in the young study- A three generation
research program. Eur Stroke ] 2019; 4(4): 347-354.

Ekker MS, Verhoeven |1, Vaartjes I, et al. Stroke incidence in
young adults according to age, subtype, sex, and time
trends. Neurology. 2019;21;92(21):2444-2454.

Jacob, MA. Ekker MS, Allach Y, et al. Global Differences in
Risk Factors, Etiology, and Outcome of Ischemic Stroke in
Young Adults-A Worldwide Meta-Analysis: The GOAL
Initiative. Neurology 2022; 98(6): 573-588.

Ekker MS, Verhoeven ]I, Schellekens MM], et al. Risk factors
and causes of ischemic stroke in 1322 young adults. Stroke
2023; 54(2): 439-447.

Renna R, Pilato F, Profice P, et al. Risk factor and etiology
analysis of ischemic stroke in young adult patients. Journal
of Stroke and Cerebrovascular Diseases 2014; 23(3): 221-
227.

Simonetti BG, Mono ML, Huynh-Do U, et al. Risk factors,
aetiology and outcome of ischaemic stroke in young adults:
The Swiss Young Stroke Study (SYSS). Journal of Neurology
2015; 262(9): 2025-2032.

Putaala ]. Ischemic stroke in young adults. Continuum
(Minneap Minn) 2020; 26(2): 386-414.

Jaffre A, Ruidavets B, Calviere L, et al. Risk factor profile by
etiological subtype of ischemic stroke in the young. Clinical
Neurology and Neurosurgery 2014; 120: 78-83.

Li F, Yang L, Yang R, et al. Ischemic stroke in young adults
of northern China: characteristics and risk factors for
recurrence. European neurology. 2017;77(3-4):115-122.
Aslam A, Khan U, Niazi F, et al. Etiology and risk factors of
stroke in young adults: A multicentric study. Ann Med Surg
(Lond) 2022; 82: 104647.

Shi Z, Liu S, Guan Y, et al. Changes in total homocysteine
levels after acute stroke and recurrence of stroke. Sci Rep
2018; 8(1): 6993.

Harris S, Sungkar S, Rasyid A, et al. TOAST Subtypes of
Ischemic Stroke and Its Risk Factors: A Hospital-Based
Study at Cipto Mangunkusumo Hospital, Indonesia. Stroke
research and treatment. Stroke Res Treat 2018; 2018:
9589831.

Naylor AR, Ricco J-B. Response to “Re. Management of
Atherosclerotic Carotid and Vertebral Disease: 2017
Clinical Practice Guidelines of the European Society for
Vascular Surgery (ESVS)”. European Journal of Vascular
and Endovascular Surgery 2018; 55(1): 142-143.

Berkman SA, Song SS. Ischemic stroke in the young. Clin
Appl Thromb Hemost. 2021;27: https://doi.org/
10.1177/10760296211002274

Tsalta-Mladenov M, Levkova M, Andonova S. Factor V
Leiden, Factor II, Protein C, Protein S, and Antithrombin
and Ischemic Strokes in Young Adults: A Meta-Analysis.
Genes (Basel) 2022; 13(11): 2081.

Araji AA, Sawaya HR, Sawaya RA. Gene mutations and
stroke in the young adult. Journal of Stroke and
Cerebrovascular Diseases 2014; 23(10): 2554-2558.
Hanna-Rivero N, Tu SJ, Elliott AD, et al. Anemia and iron
deficiency in patients with atrial fibrillation. BMC
Cardiovasc Disord 2022; 22(1): 204.

Gan T, Hu ], Liu W, et al. Causal Association Between
Anemia and Cardiovascular Disease: A 2-Sample
Bidirectional Mendelian Randomization Study. ] Am Heart
Assoc 2023; 12(12): e029689.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

Young patients with ischemic stroke

Heo ], Youk TM, Seo KD. Anemia is a risk factor for the
development of ischemic stroke and post-stroke mortality.
J Clin Med 2021; 10(12): 2556.

Chen HF, Ho TF, Kuo HY, et al. Association between Anemia
Severity and Ischemic Stroke Incidence: A Retrospective
Cohort Study. Int ] Environ Res Public Health 2023; 20(5):
3849.

Liu Q, Wang X, Wang Y, et al. Association between marriage
and outcomes in patients with acute ischemic stroke.
Journal of Neurology 2018; 265(4): 942-948.

Andersen KK, Olsen TS. Stroke case-fatality and marital
status. Acta Neurol Scand 2018; 138(4): 377-383.
Gonzalez-Aquines A, Martinez-Roque D, Baltazar Trevino-
Herrera A, et al. Obstructive sleep apnea syndrome and its
relationship with ischaemic stroke. Rev Neurol 2019;
69(6): 255-260.

Nacafaliyev V, Ortan P, Sayin SS. Relationship between
obstructive sleep apnoea syndrome and silent brain
infarction. Postgrad Med ] 2022; 141911.

Zhang R, Li B, Gao X, et al. Serum 25-hydroxyvitamin D and
the risk of cardiovascular disease: Dose-response meta-
analysis of prospective studies. J. Clin. Nutr 2017; 105(4):
810-819.

Lason W, Jantas D, Leskiewicz M, et al. Vitamin D3 and
Ischemic Stroke: A Narrative Review. Antioxidants (Basel)
2022; 11(11): 2120.

Wu CY, Yu HS, Chai CY, et al. Increased ischemic stroke risk
in patients with Behget’s disease: A nationwide population-
based cohort study. PLoS One 2019; 14(6): e0218652.
Chuang, KW, Chang HC. Risk of ischaemic heart diseases
and stroke in behget disease: A systematic review and
metaanalysis. Eur. J. Clin. Investig. 2022; 52(8): e13778.
Gao N, Kong M, Li X, et al. Systemic lupus erythematosus
and cardiovascular disease: A mendelian randomization
study. Front Immunol 2022; 13: 908831.

Guraieb-Chahin P, Cantu-Brito C, Soto-Mota A, et al. Stroke
in systemic lupus erythematosus: Epidemiology,
mechanism, and long-term outcome. Lupus 2020; 29(5):
437-445.

Saxena A, Prasad R, Verma K, et al. Factors Predicting
Length of Hospital Stay in Acute Stroke Patients Admitted
in a Rural Tertiary Care Hospital. ] Gerontol Geriatr Res.
2016;S5:003.

Maaijwee NA, Rutten-Jacobs LC, Schaapsmeerders P, et al.
Ischaemic stroke in young adults: Risk factors and long-
term consequences. Nat Rev Neurol 2014; 10(6): 315-325.

Ethics

Ethics Committee Approval: The study was approved by
Clinical Research Ethics Committee of Hitit University (Date:
11.04.2023, No: 2023-34).

Informed Consent: The author declared that it was not
considered necessary to get consent from the patients because
the study was a retrospective data analysis.

Authorship Contributions: Surgical and Medical Practices: SE.
Concept: SE. Design: SE. Data Collection or Processing: SE.
Analysis or Interpretation: SE. Literature Search: SE. Writing:

SE.

Copyright Transfer Form: Copyright Transfer Form was
signed by the authors.

Peer-review: Internally peer-reviewed.

Conflict of Interest: No conflict of interest was declared by the
author.

Financial Disclosure: The author declared that this study
received no financial support.

Copyright © 2023 by Turkish Cerebrovascular Diseases Society
Turkish Journal of Cerebrovascular Diseases 2023; 29(3): 129-135

135



