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Importance of Serum Biomarkers for Early Diagnosis of Acute

Ischemic Stroke: What’s New
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Ischemicand hemorrhagic strokes are two important components
of strokes and globally these strokes are the leading cause of
mortality and long-term disability (1). Acute ischemic strokes
(AIS) have a greater incidence than hemorrhagic strokes and they
present with sudden onset of acute neurological deterioration.
The outcome of these stroke patients depends on early and
prompt diagnosis at the time of admission and quick restoration
of normal cerebral blood flow required (2). Globally more than
12.2 million new strokes each year and one in four people over
age 25 will have a stroke in their lifetime. Over 62% of all incident
strokes are ischaemic strokes (3).

For predicting neurological deficits and mortality, and for making
earlier diagnoses of AIS several studies have been conducted
so far. Several prognostic markers like glucose, iron, ferritin,
homocysteine, insulin, P-selectin, matrix metalloproteinase-9
(MMP-9),  high-density  lipoprotein-cholesterol,  platelets,
C-reactive protein, glial fibrillary acidic protein (GFAP), tumor
necrosis factor-alpha, interleukin-6, and proenkephalin-A have
been recently investigated and they have added value in rapidly
diagnosing and predicting mortality and prognosis in AlS (4-9).
However, for a better practical perspective, early, rapid, and cost-
effective diagnostic techniques for the management of AIS are
still awaited.

An ideal stroke biomarker(s) should be able, with high specificity
and sensitivity, to differentiate between subtypes of ischemic and
hemorrhagic stroke. They should not only predict stroke prognosis
but also facilitate therapeutic stratification and therapeutic
monitoring.

Non-contrast computed tomography (NCCT) brain is the earlier
investigation for most suspected stroke patients. The clinicians
become uncertain about the initiation of thrombolysis or using
stroke prevention when NCCT brain is normal. So, if a patient
has clinical symptoms of AIS in such cases blood biomarker
may be an important useful test. AIS is an inflammatory process
following endothelial dysfunction involving large and medium-
sized arteries, monocyte migration, and the release of cytokines
and growth factors that may lead to a rise in various other specific
proteins. The role of neuroglial inflammation in the infarct core
and ischemic penumbra has been better understood using
inflammatory biomarkers. Few proteins are found mainly in the
nervous system: B-type neurotrophic growth factor, S100-beta,
myelin basic protein (MBP), neurone-specific enolase (NSE), and
visin-like protein; others indicate endothelial processes: MMP-9,
thrombomodulin, vascular cell adhesion molecule (VCAM), and
Von Willebrand Factor (vVWF) (10).

Few published literature like Zhou et al. (11) reported that
measuring S100B (glial protein, highly specific to nervous tissue)
within the first 6 h of stroke helped differentiate ischemic
stroke from intracranial haemorrhage (ICH) (sensitivity of 95.7%,
specificity of 70.4%, using a cut-off of 67 pg/mL).

Xiong et al. (12) showed that the GFAP (glial protein specific to
astrocyte) concentration in blood collected within 2-6 h after
symptom onset was significantly higher in ICH (n=43) than IS
(n=65) patients, with 86 and 76.9% sensitivity and specificity of,
respectively, using a cut-off point of 0.7 ng/mL.
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Lu et al. (13) assessed serum NSE levels prospectively within 4.5 h
of AIS symptom onset in rt-PA treated patients (n=67) correlates
with the National Institutes of Health Stroke Scale (NIHSS) at 24
h (R=0.342), and lower serum NSE levels and NIHSS scores were
detected in patients with favourable neurological outcomes after
90 days.

Ramos-Fernandez et al. (14) suggested that the rise of MMP-9
is not specific to ischemic stroke, moreover, its concentration is
reported to peak at 24 hours post-stroke, which is too late for
making decisions about thrombolysis.

Oraby and Rabie (15) concluded that thioredoxin is a marker
of oxidative stress and has been used as a new diagnostic and
prognostic blood biomarker for AIS. Using the receiver operator
curve, the best cut-off limit of thioredoxin levels early after
admission (in the first 24 hours of stroke) in predicting poor
outcome was 21.89 ng/mL (88% sensitivity and 64% specificity).

However, andropin (a peptide hormone) improves vascular
endothelial cell function by regulating endothelial nitric oxide
synthase and shows anti-inflammatory properties by increasing
the proliferation of endothelial cells and capillary-like structure
and further aids in the diagnosis of AIS in emergency settings
as an independent biomarker. In this regard, the prospective
clinical study entitled “Importance of Serum Andropin Levels in
Ischemic Stroke” published in this issue of the Eurasian Journal
of Emergency Medicine is interesting and provides an additional
diagnostic value of AIS based on significantly high serum
Andropin level than those of control group (16). Nearly all of the
serum biomarkers research that has been reported thus far in the
field of stroke is exploratory in nature. A consortium has been
already created (Human Brain Proteome Project) to facilitate
the identification of potential brain markers with proteomic
techniques (17). A well-designed trial is required to delineate
the associations between biomarkers and clinical outcomes is
further required.
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