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Corresponding author ABSTRACT
Arwa Magdi Ragab Background: Primary intracerebral hemorrhage is one of the most
E-mail: common forms of stroke producing major disability. Cardiac troponin T is

arwamagdi@rocketmail.com | used as an indicator of severity in patients with primary intracerebral
hemorrhage. The association between cardiac troponin T and severity of
intracerebral hemorrhage has been infrequently studied.

Aim: to identify the relationship between cardiac troponin T and severity
of the clinical condition in patients with primary intracerebral hemorrhage
measured by National Institutes of Health Stroke Scale (NIHSS).
Methods: 60 patients were recruited from Neurology department Intensive
care and Stroke units, Zagazig University Hospital with first time ever
primary intracerebral hemorrhage during the period from October 2020 till
July 2021. Cardiac troponin T was measured upon admission. Severity was
assessed upon admission by NIHSS.
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INTRODUCTION
Spontaneous Intracerebral Hemorrhage (SICH) is
the second most common cause of stroke and
accounts for 7.5 — 30% of all strokes. Hemorrhagic
stroke is generally associated with higher
morbidity and mortality rates than ischemic stroke
[1].There are several biomarkers which are
strongly associated with the severity of
intracerebral hemorrhage such as the inflammatory
biomarkers including C- reactive protein (CRP),
vascular endothelial growth factor (VEGF) and
tumor necrosis factor (TNF) [2].
Recently, elevation of cardiac troponin has been
reported to occur in ICH patients along with only
1.2 % of them died of cardiac causes [3].
In NIHSS, Patients are classified to have minor
condition when having a score from 0 to 4,
moderate condition when having a score from 5 to
15, moderate to severe condition when having a
score from 16 to 20 and extremely severe condition
when having a score from 21 to 42 [7].

METHODS

Ragab, A., et al

Results: 35 (58.3%) patients had moderate score (5-15) upon  @;
admission compared to 15 (25%) patients with extremely
severe condition (21-42), whereas 7 (11.7%) patients had
severe condition and 3 patients (5%) had minor condition.
Conclusions: Cardiac troponin T level is a valuable biomarker correlated
with severity of intracerebral hemorrhage.

Keywords: Intracerebral hemorrhage, Cardiac troponin T, Severity,
National Institute of Health and Stroke.

After considering the ethical rules according to the
Code of Ethics of the World Medical Association
(Declaration of Helsinki), written informed
consent was obtained from all participants in this
study approved by the research ethical committee
of Faculty of Medicine, Zagazig University. 60
patients were recruited from Intensive care and
Stroke units during the period from October 2020
till July 2021 fulfilling the following inclusion
criteria: age above 18 years, patients with CT brain
showing spontaneous ICH admitted within 24
hours after the onset of the qualifying event. The
following were considered as exclusion criteria:
suspicion or documented history of a bleeding
disorder, history of head trauma, receiving
anticoagulant drugs before the onset of ICH, a
documented and discovered arterio-venous (A-V)
malformation; aneurysm or cerebral neoplasm as
the underlying cause of intracerebral hemorrhage,
hemorrhagic transformation of cerebral infarct, a
recent ischemic heart diseases, defined as previous
myocardial infarction (MI) within 2 weeks prior to
and up to 3 days after onset of hemorrhagic stroke,
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symptoms suggestive of acute MI or unstable
angina before admission, previous coronary
surgery, other heart diseases and debilitating
diseases with the possibility of serum cardiac
troponin T elevation, such as congestive heart
failure, valvular heart disease (VHD) and renal
impairment.
All patients were subjected to the following:

(A)  Clinical assessment including detailed
medical history, full general examination, and
thorough neurological examination.
National Institutes of Health Stroke Scale
(NIHSS) for initial evaluation of intracerebral
hemorrhage severity, within the first 24 hours of
stroke onset (at admission). It is a 15-item
neurologic examination stroke scale used to
evaluate the effect of acute ischemic stroke on the
levels of consciousness, language, neglect, visual-
field loss, extraocular movement, motor strength,
ataxia, dysarthria, and sensory loss that provides a
quantitative measure of stroke related neurologic
deficit. Patients are classified to have minor
condition from 0 to 4, moderate condition from 5
to 15, moderate to severe condition from 16 to 20
and extremely severe condition with a score from
21to 42 [7].
(B) Investigations:

1) Laboratory investigations:

¥  Full routine laboratory investigations at
admission including complete blood count
(CBC), liver function tests (LFT), kidney
function tests (KFT), urine analysis, random
plasma glucose level on admission followed
by fasting and 2 hours post-prandial plasma
glucose assessment in diabetes, lipid profile,
coagulation profile.

% Special laboratory investigations: Serum

troponin T level was measured within 12 -
72 h of stroke with reference values: <
100ng/I

I1) Radiological investigations:

CT scan of the brain: within the first 24 hours

from the onset of symptoms with stressing on the

site, size of hematoma, surrounding edema and

intraventricular extension. Volume of hematoma

was assessed using the following equation ABC/2

where A is the maximum diameter, B maximum

dimension perpendicular to A and C is the

approximate number of slices with hemorrhage

multiplied by slice thickness [8].

I11) Cardiac investigation: 12-Leads

electrocardiogram (ECG): was done to all recent

ischemic stroke patients to determine ECG changes

in patients with unstable angina or recent

myocardial infarction.

Statistical analysis
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Statistical analysis was done using Statistical
Package for the Social Science (SPSS) software
version 25. Data was presented in tables and
figures. Quantitative data was presented as mean,
median and interquartile range. Qualitative data
was presented as frequencies and proportions.
Kolmogorov-Smirnov and Levene tests were used
to determine the distribution characteristics of
variables and variance homogeneity. Pearson’s chi
square (x?) test and fisher’s exact test were used to
analyze qualitative data as appropriate. Freidman
test (F) was used to analyze dependent continuous
data. Student t test (T) and Mann Whitney test
(MW) was used to analyze continuous data
between two groups as appropriate. Kruskal-Wallis
H (KW) tests were used to analyze continuous data
between more than two groups.
Spearman’s correlation coefficient (r) was used to
test correlation between neutrophil lymphocyte
ratio and continuous variables. Binary logistic
regression analysis of the predictors of the outcome
of ischemic stroke was done to test independent
variables and exclude confounders. P-value of
<0.05 was accepted as statistically significant.
RESULTS
This prospective cohort study was conducted
during the period between October 2020 and July
2021 on 60 patients with first time ever diagnosed
primary intracerebral hemorrhage admitted to
Neurology department intensive care unit and
stroke unit within 24 hours of the onset of the
symptoms with performing CT brain, cardiac
troponin T level and full routine lab showing that
mean age 60.1 = 9.4 years ranging from 35 to 80
years. Males were 43 (71.7%) and 17 (28.3%) were
females (Tables 1, 2) (Figure 1, 2).
It was also found that 50 of the studied patients
were hypertensive either known hypertensive or
recently discovered (83.3%), 28 patients were
diabetic (46.7%), 22 patients were smokers
(36.7%), 20 patients tested positive for HCV
(33.3%), 15 patients showed dyslipidemia (25%)
and 3 patients were addict (5%) (Table 2).
CT findings of the studied patients showed that
basal ganglia hematoma came in first position by
25 patients (41.7%) compared to 15 patients with
lobar hematoma (25%), 12 patients with thalamic
hematoma (20%), 5 patients with cerebellar
hematoma (8.3%) and 3 patients with brainstem
hematoma (5%). We also found that mean volume
of hematoma of the studied patients was 35 * 20.6
with median 25 and range (5-150), 10 patients
showed surrounding edema (16.7%) and 15
patients (25%) showed intraventricular extension
(Table 3).
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As for NIHSS upon admission we found that most
of the patients had moderate NIHSS by 58.3%
followed by 25% of the patients had extremely
severe NIHSS, 11.7% with severe condition and
only 5 % with minor condition with median value
11(2-29). There was statistically highly significant
(p < 0.00001) difference among patients with
minor, moderate, severe, and extremely severe
NIHSS regarding mean values of cardiac troponin
T. Also, there was statistically significant positive
correlation between them (r = 0.6313, p < 0.00001)

Volume 29, Issue 2, March 2023, Page (559-565)

and there was statistically significant increase in
mean value of cardiac troponin T in patients with
minor (p = 0.0004), moderate (p < 0.0001) and
severe (p = 0.01) cases compared to extremely
severe cases. However, there was no statistically
significant (p > 0.05) increase in mean value of
cardiac troponin T in patients with minor and
severe cases compared to moderate ones (Table 4,
5). There is statistically significant correlation
between cardiac troponin T and NIHSS (Table 6)

Table 1: Demographic criteria of the studied patients.

Variables
Age (years)

Sex

Table 2: Risk factors of the studied patients.

(figure 3).
Studied patients (n=60)
Mean = SD
Range 60.1+94
35.0-80.0
Male 43 (71.7%)
Female 17 (28.3%)

Studied patients (n=60)

No. %
Side of hematoma Right 20 33.3%
Left 40 66.7%
Site of hematoma Basal ganglia 25 41.7%
Lobar 15 25%
Thalamic 12 20%
Cerebellar 5 8.3%
Brainstem 3 5%
Surrounding edema 10 16.7%
Intraventricular extension 15 25%
Hematoma volume Meanx SD 35+20.6
Median 25(5-150)
(Range)

Table 3: CT findings of the studied patients.
Variables

Studied patients (n=60)

No. %
Hypertension 60 100%
Diabetes mellitus 28 46.7%
Smoking 22 36.7%
HCV 20 33.3%
Dyslipidemia 15 25%
Addiction 3 5%
Table 4: Clinical scale of severity on admission by NIHSS.
Scale Studied patients (n=60)
Severity No %
NIHSS Minor (1-4) 3 5
Moderate (5-15) 35 58.3
Severe (16-20) 7 11.7
Extremely severe (21-42) 15 25

Ragab, A, et al
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Table 5: Relation between cardiac troponin T and scale of severity (NIHSS).

- ‘Mean+SD Range --

NIHSS  Minor (1- 4) 13.33+14.43
Moderate (5-15) 33.97+29.84a
Severe (16-20) 54.71+39.23hd

Extremely
(21-42)
**highly significant (p < 0.00001).

severe 102.47+29.59cef

5.0-30.0 19.351
6.0-120.0

8.0-120.0

60.0-155.0

<0 00001**

Ap =0.2477, bp = 0.1225, Cp = 0.0004 compared to minor cases.

dp =0.1188, ep < 0.0001 compared to moderate cases.

fp = 0.01 compared to severe cases.

Table 6: Correlation between cardiac troponin T and NIHSS.

F

NIHSS 0.6313

s
:
0

Age (years)

Yean = 60,
Doy <0 447
fiit

Studied patients (No.)

Figure 1: Showing age of the studied patients

NIHSS
)
.

<0.00001(HS)

= Male

Figure 2: Sex distribution of the studied patients

Figure 3: Correlation between cardiac troponin T and NIHSS of the studied patients

DISCUSSION
The mean age 60.1 £ 9.4 years ranging from 35 to
80 years. Males were 43 (71.7%) and 17 (28.3%)
were females which was consistent with Thrift et
al., Tveiten et al. as well as Rincon et al. who
described that the overall incidence of primary
intracerebral hemorrhage was more in men than in
women [9 — 11]. In contrast, Nillfer et al. and Ruiz
et al. who stated that there was no difference among
male and female in the incidence of primary
intracerebral hemorrhage [12,13].
During analysis of the included patients, we found
that 50 of the studied patients were hypertensive
either known hypertensive or recently discovered
(83.3%) which was close to the percentage proved

Ragab, A, et al

by Brouwers et al. (82%), Safatli et al. (86.5%) and
Kheder and Ahmed (80.9%) [14 — 16]. However,
the difference in these percentages could be
attributed to difference in sample size,
socioeconomic levels, and health education in the
studied groups.

Also, 28 patients (46.7%) were diabetic which was
close to the results found by Zheng et al. (44.7%)
and Xu et al. (42%) [17,18] but way more than
Kremer et al. (19.4%) and Melmed et al. (25%)
mostly due to difference in the population and
sample size [19,20].

22 patients (36.7%) were smokers which was
consistent with Rathor et al. and Ren et al. [21,22]
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but more than Li et al. (25.5%) and Xu et al.
(26.5%) [23,18].

20 patients (33.3%) tested positive for hepatitis C
virus and 15 patients (25%) showed dyslipidemia
close to Melmed et al. (28%) and Djelilovic-Vranic
et al. (27.38%) [22,24] but higher than Ji et al.
(6.4%) [25].

3 patients (5%) were addict either 1V drug addicts,
pill addicts or alcohol addicts which was lower
than most of studies as Li et al. (18.4%) and Ren et
al. mostly due to ethical and religious factors
[23,22].

CT findings of the studied patients showed that
basal ganglia hematoma came in first position by
25 patients (41.7%) compared to 15 patients with
lobar hematoma (25%), 12 patients with thalamic
hematoma (20%), 5 patients with cerebellar
hematoma (8.3%) and 3 patients with brainstem
hematoma (5%) which is close to the findings of
Nag et al. and Safatli et al. who both reported that
basal ganglia hematoma was the most common
among patients with primary intracerebral
hemorrhage studied [26,27] but far more than the
findings found by Attia et al. who found lobar
hematoma to be the most common one of the
patients. This could be attributed to difference in
studied population regarding their number, age,
and demographic criteria [28].

We also found that mean volume of hematoma of
the studied patients was 35 + 20.6 with median 25
and range (5-150) which was close to Rahmani et
al. but there was a difference regarding
intraventricular extension of hematoma and
surrounding edema which was less in our study
[29].

As for NIHSS upon admission we found that most
of the patients had moderate NIHSS by 58.3%
followed by 25% of the patients had extremely
severe NIHSS, 11.7% with severe condition and
only 5% with minor condition with median value
11(2-29) which is in hand with Sun et al. but less
than Han et al. and Wan et al. who reported that
median value of NIHSS was 14 and 15 respectively
which is mostly attributed to the difference in
selected patients between the studies regarding
inclusion and exclusion criteria [30 — 32].

The main point of our study was to assess the
relation between cardiac troponin T and NIHSS as
a scale of severity in patients with primary
intracerebral hemorrhage. We found that regarding
NIHSS, there was statistically highly significant (p
< 0.00001) difference among patients with minor,
moderate, severe, and extremely severe NIHSS
regarding mean values of cardiac troponin T. Also,
there was statistically significant positive
correlation between them (r = 0.6313, p < 0.00001)

Ragab, A, et al
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which is consistent with Hjalmarsson et al. (p =
0.002) and Shi et al. (p = 0.005) [33,34].
Also, there was statistically significant increase in
mean value of cardiac troponin T in patients with
minor (p = 0.0004), moderate (p < 0.0001) and
severe (p = 0.01) cases compared to extremely
severe cases. However, there was no statistically
significant (p > 0.05) increase in mean value of
cardiac troponin T in patients with minor and
severe cases compared to moderate ones.

The mechanisms of elevated cTnl in some of the

patients with ICH was complicated and

incompletely understood. Cardiac troponins are
considered the most sensitive and specific
biochemical markers for cardiac injury [35]. Thus,
elevation and dynamic changes of serum cTnl
levels are indicators of cardiac injury after ICH.
The excess of catecholamines was found in patients
with ICH, which peaked on the first week and then
declined [36]. Given that catecholamine could
produce myocardial necrosis, even in the non-
ischemic heart, the catecholamine surge theory has
been reasonable linked to cardiac injury after ICH

[37].

In addition, systemic inflammatory responses are

activated after ICH and might contribute to

myocyte injury and cell death [38]._Several other
putative causes were also responsible for the
observed elevated cTnl levels, including
cardiopulmonary disease, renal insufficiency, and
ICH patients with neurological deterioration [39].
CONCLUSIONS

High levels of cardiac troponin T upon admission

are associated with more severe condition of

intracerebral hemorrhage assessed by NIHSS.
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