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Serum osteopontin values in patients with
Ischemic stroke
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SUMMARY
Objective: Osteopontin (OPN) is an extracellular matrix protein which has been associated with immune response and
tissue repair in the central nervous system.
We set out to investigate the OPN values and its association with clinical features in patients with ischemic stroke.
Method: Serum OPN values of 35 patients with ischemic stroke were compared with 35 controls at the admission and
at the seventh day following the event. Correlations between OPN levels and disease specific features were also
calculated.
Results: Serum OPN values were not significantly different between patients and controls at baseline. In patients, an
increase in OPN values was detected at follow-up which was significantly higher than the controls. The OPN levels
were not correlated with infarct size or disease severity.
Conclusions: Serum OPN levels increase not in the hyperacute/acute phase of the stroke but in the subacute phase. No
association with disease severity or lesion volume is detected.
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INTRODUCTION modulation of microglia by OPN has also been
detected in central nervous system injury*>. In

Osteopontip (.OPN) s an  extracellular cerebral ischemia OPN is shown to be released in
glycoprotein which is expressed by macrophages, the peri-infarct zome by microglia and

scn?o_gtr:ymfnhuosf:ﬁeséemdOptlgi/lilsg C:”?uggti\garf;;"?; macrophages in the subacute phase“*. Besides,
inflammation and malignancies. It has been decrease in the_mfarct V(_)Iume in rats _has been
d that OPN is involved in angiogenesis shovyn _W|th intraventricular and intranasal
\r,sggrqt; healing and fissue h s 9109 0 o application of OPN®. However, most of these
g and tissue homeostasis as well as results were collected from non-human studies

H H 2,3
the regulation of the immune response ", with experimental stroke models and there has

Neuroprotective or repair promoting effects by the been relatively fewer studies with patients''2,



Therefore, in this study we aimed to investigate
the OPN values and their association with disease
characteristics in the clinical setting in patients
with ischemic stroke.

MATERIAL AND METHODS
Participants

Patients with a diagnosis of cerebral ischemia who
attended to the stroke unit of Cumhuriyet
University, Department of Neurology within 24
hours were recruited between 03.2016- 03.2017.
The diagnosis of ischemic stroke was confirmed
by magnetic resonance imaging or a follow-up
computerized tomography. Lesion volume is
calculated by ABC/2 formula (ellipsoid) which
was provided by the imaging software. Patients
with acute inflammatory diseases as well as
myocardial infarction within 3 months, acute heart
failure, renal or hepatic failure were excluded
based on patient history and hospital records.
Disease severity was documented using Glasgow
Coma Scale (GCS), National Institutes of Health
Stroke Scale (NIHSS) and Modified Rankin Scale
(MRS). A control group  which  was
demographically similar to the patient group was
also recruited. The study was approved by the
ethics committees of the Medical Faculty of the
Cumhuriyet  University  (2015-12/01).  All
procedures were in accordance with the
Declaration of Helsinki and an informed consent
was obtained from all participants.

Sample collection

Blood samples of 5ml. were taken from all
participants at the admission and from the patients

Table 1: Demographic characteristics of the groups
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at the seventh day of stroke. Withdrawn samples
were centrifuged in 2000g 15 minutes at 4°C and
were stored at -80 °C. Analyses of OPN were
performed by means of standard operating
procedures using an Elisa-Kit Boster Biological
Technology Co.,Ltd, Pleasanton, CA, USA.

Statistics

Descriptive and quantitative data are given as
mean and standard deviation (SD). Differences
between patient and control groups were analyzed
using a Chi-squared test or an Independent
samples t-test, whereas within-group comparisons
of the patient group were performed by Paired
sample’s t-test. Correlations between OPN values
and disease severity were calculated by
Spearman’s test. The significance threshold was
set to p< 0.05. SPSS Statistics 21.0.0 (SPSS Ltd.,
Chicago, IL) was used.

RESULTS

After the exclusion of 3 participants due to
myocardial infarction or renal failure a total of 70
participants were included in the study of which,
35 were patients. The demographic characteristics
of the study participants are shown in Table-1.
The patient and control groups were not
significantly different in terms of age, gender,
history of hypertension, diabetes and smoking (p>
0.1, Table-1). The follow-up scores of disease
severity measured by GCS and MRS showed a
significant improvement at the seventh day in the
patient group (Table-2).

Patients (n=35) Controls (n=35) P value

Age, mean (SD) 70 (11.7) 68.9 (7.9) 0.65
Female gender n, (%) 16 (45.7) 19 (54.3) 0.47
History of hypertension n, (%) 20 (57.1) 18 (51.4) 0.63
History of diabetes n, (%) 11 (31.4) 10 (28.6) 0.79
History of smoking n, (%) 12 (34.2) 10 (28.6) 0.62

With regard to baseline OPN values patient and
control groups did not display a significant
difference (p= 0.36). Baseline and follow-up OPN
values were significantly correlated (r= 0.48, p=
0.004). The OPN values of patients at follow-up
were higher than baseline which and showed a
trend towards significance (p= 0.057) in Paired
sample’s t-test. A significant difference was
detected between the follow-up OPN values of the

patients and the control group (p=0.009). Lesion
volume was strongly correlated with all scales of
disease severity (GCS (r= -.85), NIHSS (r= .81)
and MRS (r= .77) (p< 0.001), however, no
significant correlation between these assessments
and OPN levels was detected at baseline or
follow-up. The results are summarized in Table-2
and 3.



Table 2: Disease characteristics and ostepontin values
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Patients Patients Controls P value
admission 7"day (n=35)  (n=35)
(n=35)
GCS mean, (SD) 12.6 (3.0) 13.3 (3.0) - 0.012
NIHSS mean, (SD) 7.7 (6.2) 7.1(7.1) - 0.12
MRS mean, (SD) 2.6 (1.5) 2.2 (1.8) - <0.001
Lesion volume mm?® mean, (SD) 77.3 (92.5) - - -
Osteopontin ng/ml mean, (SD) 12.0 (12.5) 16.7 (14.3) 10.0 (2.0) 0.36*
0.057**
0.009***

*Patients vs. Controls at baseline
**Patients baseline vs.7" day
***Patients 7" day vs. Controls

GCS, Glasgow Coma Scale; NIHSS, National Institutes of Health Stroke Scale; MRS, Modified Rankin Scale

Table 3: Correlations between osteopontin values and disease features

Lesion GCS GCS NIHSS NIHSS MRS MRS

volume admission 7"day admission 7"day  admission 7" day
OPN admission, r  -0.20 0.27 0.05 -0.30 -0.21 -0.27 -0.21
OPN 7" day, r -0.20 0.13 0.17 -0.18 -0.30 -0.23 -0.21

1, correlation coefficient in Spearman’s test, P value for all > 0.05
GCS, Glasgow Coma Scale; NIHSS, National Institutes of Health Stroke Scale; MRS, Modified Rankin Scale

DISCUSSION

In this study, we have found an increase in OPN
values of the patients compared to controls in the
subacute phase of cerebral ischemia. The lack of a
significant difference between two groups at
baseline may suggest that OPN levels stay normal
in the hyperacute to acute phase following a
cerebral ischemia. Moreover, the results showed
no significant correlation between the OPN values
and disease severity measured by lesion volume
and clinical scales.

It has previously been showed that OPN levels
increase in the 3-6 days with the inflammation
following a cerebral ischemia®'* With this regard,
our results are in line with previous findings.
However, although not significantly different
from controls, the OPN values in the patient group
were widely distributed as seen in the relatively
large SD (Table-2) indicating that a subgroup of
patients may have displayed an OPN increase at
the hyperacute/acute phase. The detection of
OPN mRNA expression in the peri-infarct region
even in the first hours following a stroke supports
this assumption’. Nevertheless, it can be
postulated that an OPN increase in the local tissue
may not be reflected in the circulation and
detected in serum samples immediately following

an ischemia at least at group level. Evaluating the
levels of extracellular matrix proteins in the
hyperacute/acute phase in patients with cerebral
ischemia, Ozaki et al. found an increase in
“thrombin-cleaved OPN N-terminal” (trOPN-N),
a fragment of OPN, but not in OPN itself which
further supports our results™.

Although a significant increase in the subacute
phase of ischemia was detected, the magnitude of
the OPN increase was significantly correlated
neither with lesion volume nor disease severity.
This is also in line with Ozaki et al. who did not
find a correlation between OPN levels and infarct
size, concomitant diseases, symptom duration or
NIHSS scores™. Similarly, no correlation between
OPN levels and blood pressure in patients with
carotid plaques that undergone endarterectomy
was found™. Given the fact that the OPN
expression has been associated with inflammation
and tissue damage® and an OPN expression in the
peri-infarct region has been detected’, one would
expect a linear relationship between the infarct
size and OPN levels. However, it seems that this
IS not the case taking into account of the negative
results of the above mentioned clinical studies
including our study. These results propose that the
OPN expression may be independent from the
clinical features such as infarct size or disease



severity and may rather mediated by other
intrinsic factors.

Another issue that should be taken into account is
the etiology of the stroke since the
pathophysiological mechanisms of the common
ischemic stroke subtypes are diverse. With this
regard it may be plausible to expect an increase in
OPN a level following an atherothrombotic
stroke, since an OPN expression by macrophages
has been detected abundantly in inflamed
atherosclerotic plaques'® and the plaque rupture
may cause an OPN increase. However, the results
were inconsistent with that assumption at least
with regard to OPN in the study from Ozaki et al.
who compared patients with athreothrombotic and
non-atherothrombotic subtypes and found no
significant difference in OPN levels between
groups. Interestingly, a significant increase was
found only in trOPN-N in the atherothrombotic
group™. The lack of etiological subtyping is a
limitation of the current study.

More shortcomings of the study also have to be
mentioned. The lack of follow-up OPN
assessment in the control group is the main
limitation of our study. The comparison between
the follow-up OPN values of the patients and
baseline values of controls was based on the
reasoning that the OPN values do not change in
controls unlike the patient group. Although this
may be plausible, it should be confirmed in
further studies. Moreover, even though patients
with inflammatory diseases or conditions such as
renal or hepatic failure or myocardial infarction
were excluded, the absence of further exclusion
criteria or assessment of alternative inflammatory
markers to rule out other conditions with an OPN
increase should also be regarded as a limitation.
Lack of assessment of the OPN fragments,
especially the trOPN-N is another limitation
considering that trOPN-N may be more sensitive
than OPN as an elevation in the earlier stroke
phase and an association with stroke etiology was
detected in contrast to OPN. On the other hand,
well defined and meticulously assessed patient
and control groups, lack of missing data and
although relatively short the prospective design
are the strengths of the study.

CONCLUSION

In conclusion, our data suggests an increase in
OPN values in stroke patients not in the
hyperacute to acute phase but in the subacute
phase of the disease without any correlation with
lesion volume or disease severity. Further
longitudinal studies are needed to highlight the
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clinical interpretation of OPN values in stroke
patients.
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