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ARTICLE INFO ABSTRACT

Keywords: Introduction. Elevations in cardiac biomarkers such as creatine kinase-MB (CK-MB) have been
Elderly reported in stroke patients, even without clinical signs of heart disease. CK-MB, a cardiac-specific
Hemorrhagic stroke isoenzyme, indicates myocardial stress or injury. Exploring CK-MB dynamics in elderly post-
Ischemic stroke stroke patients may provide insights into cardiovascular risk and prognosis. Methods. This
CK-MB levels comparative analytical cross-sectional study involved two groups of stroke patients admitted to

Sentra Medika Hospital, Cikarang: hemorrhagic stroke (n=8) and ischemic stroke (n=8), totaling
Corresponding author: 16 participants. Inclusion criteria were age 260 years, stroke history within 3-6 months, and no
Mariel Daba cardiovascular disease based on medical records. Venous blood samples were collected to
E-mail address: measure serum CK-MB levels using ELISA. Data were analyzed with an independent sample t-
test. Results. A significant difference in mean CK-MB levels was observed (p=0.03). The
hemorrhagic group had a mean CK-MB of 29 U/L, while the ischemic group had 26 U/L. Both
values exceeded the reference level of <25 U/L, showing elevated CK-MB in both stroke types.
Conclusion. Serum CK-MB levels were significantly elevated in elderly patients after
hemorrhagic and ischemic stroke compared with normal values, suggesting CK-MB as a potential
https://doi.org/10.32539/BJ1.v12i1.287 clinical marker in post-stroke patients.
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1. Introduction reported to increase in some patients with acute

Stroke is a syndrome characterized by the sudden
onset of focal neurological deficits resulting from
vascular  disturbances, either ischemic or
hemorrhagic, which can lead to partial or complete
loss of brain function. The significant impact of stroke
on quality of life has established it as a major public
health concern requiring serious attention.! In
Indonesia, stroke is the leading cause of disability and
the second leading cause of death.2 Early detection
and effective control of stroke-related risk factors
have the potential to reduce mortality rates and
improve functional outcomes through the
development of faster and more innovative
management strategies for at-risk populations. It has
long been recognized that metabolic alterations in the
central nervous system can influence cardiovascular
function. Cardiac dysfunction in stroke patients is
strongly correlated with sympathetic nervous system
hyperactivity, which is often a consequence of insular
cortex damage. Cardiac biomarkers such as troponin
T and creatine kinase-MB (CK-MB) have been

stroke, even in the absence of clinical evidence of
myocardial injury.! Clinically, numerous enzymes,
hormones, Dbiological substances, and other
biomarkers derived from blood or urine can be
utilized in diagnostic processes.3

Creatine kinase (CK) plays an essential role in
maintaining cellular energy homeostasis by
regulating the conversion of phosphocreatine and
adenosine triphosphate (ATP), thereby serving as a
vital component in tissues with high energy demands
such as skeletal muscle, myocardium, and the central
nervous system. Under ischemic conditions, elevated
CK levels may reflect tissue injury; for instance, in
myocardial ischemia or infarction, increased CK-MB
isoenzyme levels represent a classical marker of
myocardial necrosis, whereas in cerebral ischemia or
stroke, elevated CK levels, particularly the CK-BB
isoenzyme, indicate neuronal tissue damage.
Moreover, elevated CK levels are also observed in
inflammatory conditions, including inflammatory
myopathies such as myositis and muscular
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dystrophies, as well as in systemic inflammatory
states, where disruption of cell membranes facilitates
the release of CK into the circulation. Therefore, CK
can be regarded as a sensitive biomarker for
detecting tissue injury in muscle, heart, and brain.*

Elevations in cardiac biomarkers such as creatine
kinase-MB (CK-MB) have been observed in several
patients experiencing acute cerebrovascular events,
even in the absence of overt cardiac injury.! Increased
CK-MB activity has been reported in the early phases
of various acute neurological conditions, including
ischemic stroke, subarachnoid hemorrhage, and head
trauma.> CK-MB typically begins to rise
approximately 4 to 6 hours after the onset of chest
pain and accounts for nearly 30% of the total CK
content in the myocardium. This response is
believed to be associated with sympathetic nervous
system disturbances, leading to elevated intracranial
pressure. An increase in CK-MB levels reflects
myocardial tissue injury, whether acute or chronic in
nature.” Numerous studies have found elevated
serum CK levels in stroke patients, although the
precise tissue origin and underlying mechanisms
remain incompletely understood. Based on the
aforementioned background, this study aims to
evaluate the serum activity levels of creatine kinase-
MB (CK-MB) in elderly patients who have
experienced hemorrhagic and ischemic stroke. The
findings of this study are expected to provide
molecular clinical data that support the diagnostic
process of cardiovascular disorders in post-stroke
elderly patients without a history of heart disease at
Sentra Medika Cikarang Hospital.

. Methods

This study employed a comparative analytical
approach with a cross-sectional design. The sample
consisted of two groups of stroke patients admitted to
Sentra Medika Hospital, Cikarang. Group 1 included
patients diagnosed with hemorrhagic stroke, and
Group 2 comprised patients diagnosed with ischemic
stroke. For each subject, a single venous blood sample
was collected to measure serum CK-MB levels using
standard laboratory methods. The study received
ethical approval from the Health Research Ethics
Committee (HREC) of the Faculty of Health Sciences,
Universitas Harapan Bangsa, under approval number
B. LPPM-UHB/666/07/2024. All participants
provided written informed consent prior to data
collection.

Participants were selected using a purposive
sampling method, with each group comprising 8
respondents, resulting in a total of 16 participants.
Subjects were recruited between May and July 2024
based on their willingness to participate and

fulfillment of the predefined inclusion criteria. The
inclusion criteria consisted of elderly individuals aged
260 years with a history of stroke within
approximately 3 to 6 months, normal heart rate based
on clinical examination, willingness to sign the
informed consent form, and commitment to
participate in all stages of the intervention. The
exclusion criteria included individuals with a history
of stroke less than 3 months, a history of
cardiovascular disease, or abnormal
electrocardiogram (ECG) results as documented in
their medical records.

Blood samples were collected intravenously from
a single group of subjects, namely elderly individuals
with acute stroke, by the attending nurse. CK-MB
levels were measured two hours after blood
collection. All blood samples were analyzed to
determine serum CK-MB concentrations using the
Enzyme-Linked Immunosorbent Assay (ELISA)
method.

Serum CK-MB data were statistically analyzed
using computerized software. Results were presented
as mean values with the standard error of the mean
(mean + SEM). Data normality was assessed using the
Shapiro-Wilk test, while hypothesis testing was
performed using an independent sample t-test to
compare the mean CK-MB levels between the
hemorrhagic and ischemic groups.

. Results

The results of the study on serum CK-MB activity
in elderly patients with hemorrhagic and ischemic
post-stroke conditions without a history of heart
disease, conducted at Sentra Medika Hospital,
Cikarang, demonstrated a statistically significant
increase in the mean CK-MB levels (p = 0.0003***) in
the hemorrhagic group compared with the ischemic
group.

The measurement of CK-MB levels in the
hemorrhagic stroke patient group showed a mean
value of 29 U/L, while the ischemic stroke group
exhibited a mean CK-MB level of 26 U/L.

The mean serum CK-MB levels between the two
groups demonstrated a statistically significant
difference based on the results of the Independent
Samples t-test. The hemorrhagic stroke group
without a history of heart disease had a mean CK-MB
level of 29 U/L, while the ischemic stroke group
without a history of heart disease showed a mean
level of 26 U/L. Compared to the normal serum CK-
MB value in stroke conditions (<25 U/L), both groups
exhibited elevated serum CK-MB levels. The results of
the Independent Samples t-test are presented in
Table 2 and Figure 1.
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Table 2. Serum Creatine Kinase-MB levels in elderly patients after hemorrhagic and ischemic stroke

Group Mean:SEM P
Hemorrhagic 29+1.1 0.03*
Ischemic 26+0.7 '

Independent sample T test, p < 0.05

Creatine Kinase-MB Levels in Elderly Patients After Stroke Conditions
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Figure 1. Comparison of CK-MB Level Graph

4. Discussion

The results of this study revealed a statistically
significant difference in mean serum CK-MB levels
between the two groups without a history of heart
disease. These findings indicate that both groups
experienced elevated serum CK-MB levels. This
finding suggests that post-stroke elevations in CK-MB
are more likely attributable to sympathetic nervous
system activation resulting from insular cortex
damage, rather than direct myocardial infarction.?
The increase in CK-MB levels tends to be moderate
and progressive in nature.’ Previous studies have
reported that elevated total creatine kinase (CK)
levels are associated with an increased risk of
recurrent stroke, disability, and mortality; however,
CK-MB levels alone are not directly linked to poor
clinical outcomes.10

The mean serum CK-MB levels recorded in this
study were 29 U/L in the hemorrhagic group and 26
U/L in the ischemic group, both exceeding the normal
reference value (<25 U/L).11 Previous studies suggest
that this elevation is associated with autonomic
nervous system dysfunction and neurogenic cardiac
injury, which can lead to excessive sympathetic
activation,  catecholamine release, coronary
vasospasm, tachycardia, and neurogenic myocardial
damage.’2 Furthermore, in elderly patients with
comorbidities such as hypertension, coronary artery
disease, and diabetes mellitus, the risk of mild

myocardial injury is increased,
contributing to elevated CK-MB levels.13

In the group of patients with hemorrhagic stroke
without a history of cardiac disease, the CK-MB level
was recorded at 29 U/L, indicating an elevation
compared to the normal CK-MB value of less than 25
U/L. This finding is consistent with previous studies
reporting that increased CK-MB levels in stroke
patients, including those with hemorrhagic stroke,
are not always caused by primary cardiac injury but
may be induced by neurogenic stress resulting from
autonomic nervous system dysfunction.'* Moreover,
patients with severe hemorrhagic stroke and
neurological complications tend to exhibit elevated
CK-MB levels.’> Other studies have also suggested
that secondary cardiac injury caused by increased
intracranial pressure and autonomic nervous system
disturbances can contribute to elevated cardiac
biomarkers such as CK-MB, particularly in cases of
hemorrhagic stroke.1®

This study reported that in the ischemic stroke
patient group without a history of cardiac disease, the
CK-MB level was measured at 26 U/L. This finding
indicates that CK-MB levels can be elevated in
ischemic stroke patients, particularly among those
experiencing strokes of considerable severity.1415
Such elevations are generally transient and do not
necessarily indicate acute myocardial injury but may
be induced by neurogenic stress associated with

potentially
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brain injury.1” For instance, a study by Radhakrishnan
et al. (2021) found that approximately 14% of stroke
patients, including those with ischemic stroke,
exhibited elevated CK-MB levels, which significantly
correlated with stroke severity as assessed by the NIH
Stroke Scale.! The elevation of CK-MB in both types of
stroke is generally not due to acute myocardial
infarction but is more likely caused by neurogenic
stress, excessive catecholamine release, and
autonomic nervous system dysfunction affecting the
cardiac muscle.

In this study, the elderly post-stroke participants
experienced stroke events within a timeframe of 3 to
6 months prior to the assessment. The analysis
revealed a statistically significant change in serum
CK-MB activity, with a p-value of 0,03*. These findings
are consistent with previous studies reporting that
CK-MB levels remain elevated in some stroke
patients, likely due to incomplete recovery of
autonomic nervous system regulation and the
persistence of cardiac complications such as
neurogenic cardiomyopathy or latent left ventricular
dysfunction.2 The elevation of CK-MB levels within 3
to 6 months post-stroke does not necessarily indicate
myocardial infarction but may instead reflect minor
myocardial injury or cardiac stress resulting from
neurogenic mechanisms related to stroke.
Consequently, CK-MB levels may serve as a
prognostic indicator and support the need for long-
term cardiovascular monitoring in post-stroke
patients.1218

The limitations of this study include a relatively
small sample size of only 16 participants, which may
limit the generalizability of the findings to a broader
population. Additionally, the absence of a control
group makes it difficult to compare results and
ascertain the specific effects of the variables under
investigation. Furthermore, CK-MB levels were
measured only once for each group, preventing the
assessment of longitudinal biomarker changes or the
identification of temporal patterns that could be
clinically relevant.

. Conclusion

This study identified an elevation of serum CK-MB
levels in elderly patients following hemorrhagic and
ischemic stroke without a history of cardiac disease,
compared to normal reference values. However,
limitations such as a small sample size and the
absence of a control group should be considered
when interpreting the results. Therefore, these
findings serve as a preliminary basis for further
research in this field. Future studies are
recommended to include a more representative
sample with a more robust study design,
incorporating control groups and longitudinal
biomarker monitoring. Additionally, a more
comprehensive analysis of the correlation between
changes in CK-MB levels and clinical variables
influencing post-stroke rehabilitation in the elderly
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population is warranted.
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