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Abstract

Objective: The current study aimed to investigate the role of serum Galectin-3 level asa prognosticator
of short-term outcome in acute ischemic stroke (AIS). Patient and methods: Ninety cases with former
acute ischemic stroke (36 males and 54females)werepresented in this prospective cohort study. Stroke
severity was assessed on admission by the National Institutes of Health Stroke Scale (NIHSS), and
functional results were evaluated after 12 weeks of admission by Modified Rankin Scale (mRs).
Galectin-3 levels were assessed using the ELISA technique.

Results: The results revealed that the association between Galectin-3 level and diabetes mellitus,
hypertension, obesity, cardiac diseases, stroke severity, and poor functional outcome were
significantly different. The relation regarding Galectin-3 levels and the size of the infarction showed a
significant positive correlation. Binary logistic regression analysis of neurological outcome with
associated risk factors demonstrated that diabetes mellitus, elevated serum Galectin-3 level, NIHSS,
and mRS scores were the most significant risk factors for predicting deterioration and short-term
outcome after ischemic stroke after adjustment of other confounding variables.

Conclusion: serum Galectin-3 is a prognostic biomarker of poor outcome after acute ischemic stroke.
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Background

Stroke is considered a heterogeneous and multifactorial disease that affects people worldwide. It is
considered the largest precursor of disability and mortality worldwide [1]. It is considered the second
most frequent precursor of mortality in the world and comes in third place in the most common disease
in developed countries [2]. Ischemicstroke is caused mainly by focal hypoperfusion, thrombosis, and
embolism, the previous conditions can induce interruption and brain function is affected by a reductionin
cerebral blood flow (CBF). At rest, the brain receives about a fifth of the heart's bloodflow [3], The brain
and even neurons are highly sensitive to ischemia, although 20% ofcardiac outcome was received by the

brain at rest conditions, such ischemic condition even in brief periods can induce a complicated sequence
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causing cerebral damage permanently[3].

Galectin-3 is a lectin subtype, a group of proteins that affect cell viability by carbohydrate-binding
[4]. Galectin-3 has other synonyms, carbohydrate-binding protein 35 or Mac-2, which binds specifically
to galactoside sugar [5], A research indicates that expression of Galectin-3 in the astrocytes and
ependymal cells had a potential effect on the movement of neuroblasts in the course of brain development
[6]. Galectin-3 expression is elevated after brain injury mainly in microglial cells besides astrocytes and
oligodendrocytes [7]. Jagodzinski and colleagues reported in their study of multivariable-adjusted
models that ischemic stroke event after a follow-up for15 years was weakly correlated with Galectin-3.
Despite the results that Galectin-3 fromhematopoietic cells can lead to insulin resistance cellularly and
even systemically [8]. Another study on type 2 diabetes mellitus on 282 Chinese patients did not show a
significant association between elevated Galectin-3 level and stroke [9].

The goal of this study was to determine the relationship between blood Galectin-3 levels and

neurological deterioration as well as functional outcomes in patients with their first-ever case of AIS.

Patients and methods:

Between September 2018 and September 2019,at intensive care and stroke units, Neurology
Department, Zagazig University Hospitals, we conducted this study. All patients or their relatives were
given written permission to participate in the study. TheZagazig University Faculty of Medicine's research
board gave its approval to this work.

Ninety patients were conducted with first-ever cerebrovascular AIS, who were diagnosed according to
the World Health Organization (WHO) criteria in this prospective-cohort study [8], of not more than
72 hours duration. Patients who suffered from hemorrhagic stroke (intracerebral or subarachnoid
hemorrhage), and central nervous system disease other than acute cerebral arterial infarction, patients
with metabolic emergencies, patients with a history of head injury, patients with chronic kidney or liver
disease were excluded.

Ethical consideration:
Patients were represented to history taking, neurological and general examinationwith evaluation of

stroke severity using NIHSS on admission.

Assessment of baseline vascular risk factors:

Diagnosis of vascular risk factors was assessed by laboratory findings and history. Patients are
considered hypertensive if their SBP > 140 mmHg and/or DBP > 90 mmHgor receiving antihypertensive
medications according to WHO guidelines [9]. Also, patients are considered diabetic when their fasting
venous plasma glucose levels = 7.0 mmol/l, or plasma glucose = 11.1 mmol/l 2 h after a 75g oral glucose
intake, or receivingantidiabetic medications [9].

Dyslipidemia was determined as those having previous diagnosis of dyslipidemia, the use of lipid
lowering medication or abnormal fasting lipid profile as follows: Total cholesterol level > 200 mg/dL,
LDL 2 100 mg/dL, HDL <40 mg/dL or triglycerides level > 150 mg/dL [10].

A history of smoking was recorded with patients who smoke before the stroke eventby 3 months [9].
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Patients with BMI > 30 kg/m?” considered obese [11].

Laboratory investigations:

Both routine and special laboratory investigations were performed at the department of clinical
pathology. Routine laboratory analysis included complete blood count, random blood sugar (RBS),
kidney and liver function tests, lipid profile, and Coagulation profile.

Special laboratory investigations for measurement of Galectin-3 serum level by 3 ml of venous blood
drawn from all cases, within 72 h of stroke onset. The samples werecentrifuged and kept in serum after
resting at room temperature for four hours forbloodclotting. Galectin-3 levels were evaluated by double

antibody sandwich ELISA technology.

Radiological investigations:

All patients were subjected to CT and MRI to confirm the diagnosis of acute stroke.

Follow up after 12 weeks for:

Evaluation of stroke severity by NIHSS which was categorized according to Hage,2011 [12] into
Mild stroke severity if NIHSS less than 6, moderate stroke severity if NIHSS 6-15, moderate to severe
stroke if NTHSS 16-20, severe stroke if NTHSS 21-42.

Functional outcome assessment (follow up) after 12 weeks using:
The scale of mRs formed of 6 grades, from 0 to 6, no symptoms (0) and severe disability (5), and

death (6). A score on the mRS of 0-2 denotes a good outcome whilea score 2 3 denotes a poor outcome

[13].

Statistical analysis:

Data coding and input were performed using SPSS 24.0 (SPSS, Inc., Chicago, IL, USA), a statistical
package for social sciences. An alpha level below 0.05 was considered for statistical significance.
Quantitative data was described using mean and standard deviation (SD), and qualitative data was
presented using number and percentage. Quantitative data was examined using student's t-tests to
determine statistical differencesThese tests were employed for quantitative variables that were notnormally
distributed:. Nonparametric Mann—Whitney (MW) and Kruskal-Wallis (KW) tests. Pearson's correlation
was utilized to examine the correlation between quantitativedata. To be deemed statistically significant, P
values of less than or equal to 0.05 . Analysis of test findings and the comparison of different testing
procedures was made possible by the construction of a receiver operating characteristic curve (ROC)

curve.

Results:
Ninety cases were subjected to the study (54 females and 36 males) with first-ever cerebrovascular
AIS of not more than 72 hours duration with age ranging from (58 years to 66years). The mean age was

62 + 9 years.
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The relation between Galectin-3 level and ischemic stroke risk factors (Diabetes mellitus, cardiac
disease, obesity, and hypertension) was statistically significant (Table1).

Galectin-3 and diastolic blood pressure, size of infarction, NIHSS (at admission), NIHSS after 12
weeks of stroke onset, mRs and mRs 12 weeks were correlated significantly with a high statistical
significance (p<0.001), negative a statistical correlation with Glasgow coma scale at admission and after
12 weeks from admission (p=0.001). (Table2)

There was a statistically significant association between serum Galectin-3 level andstroke severity, the
poor functional outcome as assessed by NIHSS, mRS score respectively after 12 weeks of stroke onset.
(Table 3)

Binary logistic regression analysis of neurological deterioration and poor outcome demonstrated that
diabetes, high NIHSS score, poor mRS, and elevated serum Galectin-3 level were the most independent
important predictors for neurological deterioration and poor functional outcome after 12 weeks of stroke

I (Table

Galectin- -
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