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Association of Serum Cardiac Troponin I and In Hospital Outcome In Patients with Ischaemic Stroke; A single center Study



ABSTRACT
Background: Ischaemic stroke is a catastrophic neurological event, which is associated with significant medical complications. Cardiac manifestations are common and can impact morbidity and mortality in ischaemic stroke patients. Cardiac troponin I release occurs frequently after ischaemic stroke and has been associated with a neurogenic form of myocardial injury. 
Methods: This prospective observational study was carried out in the department of Medicine and Neurology in Dhaka Medical College Hospital, Dhaka, Bangladesh from 1st April to 30th September, 2022. A total of 204patients suffering from ischaemic stroke confirmed by CT scan of head were included in this study. The patients were divided into ischaemic stroke with elevated cTnI (Group I=cTnI>0.1 ng/ml; n=102) and ischaemic stroke with normal cTnI (Group II=cTnI<0.1 ng/ml; n=102) groups, based on Troponin I level measured within 72 hours of the incident. Statistical analyses of the data were obtained by using window based computer software devised with Statistical Packages for Social Sciences (SPSS-29).
Results: The mean age of study population in Group I and Group II were 63.68±13.921 vs 58.75±12.694 years (p=0.001). Out of 204 cases, 71.10% were male, and 29.90% were female. More than two third (84.31%) patients had hypertension in group I and 70.59% in group II (p=0.019). The mean GCS in Group I and Group II were 12.32±3.61 vs 14.03±2.18 (p=0.001). The mean NIHSS Score in Group I was 7.86±4.553 and in Group II was 2.47±1.141 (p=0.001). The mean Systolic and Diastolic blood pressure were 153.77±32.154 and 85.69±14.108 vs 140.88±19.389 and 81.45±12.039 (p=0.001 and p=0.022) in Group I and Group II respectively. About two third (63.73%) patients had normal ECG and ECHO 2D findings in group I. The difference was statistically significant (p<0.05) between two groups. The mean serum cardiac troponin I was 6.79±7.84 vs 0.031±0.027 (p=0.001) in Group I and Group II and 1.37±4.14 in independent, 3.53±5.85 in dependent and 11.47±9.87 in death (p=0.001). Majority (65.69%) patients had poor outcome in serum cardiac troponin I0.10 and 40.20% in serum cardiac troponin I<0.10. The difference was statistically significant between two groups (p<0.05).
Conclusion: Measurements of serum cardiac troponin I reveal a higher incidence of myocardial injury in patients with ischaemic stroke. Raised serum cardiac troponin I is associated with more severe neurological injury. 
Keywords: Ischaemic Stroke, Troponin I, In- hospital outcome.
Introduction:
Cerebrovascular and cardiovascular diseases are major causes of death and disability worldwide (scheitz et al., 2015). With this fast economic transition, the burden of diseases in Bangladesh is shifting from infectious disease to non-communicable ones and the major cause of death has gradually shifted from infectious and parasitic diseases to NCDs over the last three decades (Bleich SN et al., 2011).The World Health Organization ranks Bangladesh’s mortality rate due to stroke as number 84 in the world. The nationwide survey yielded a crude prevalence of stroke 11.39 per thousand population. The highest prevalence (14.71/1000) was found in Mymensingh and the lowest in Rajshahi (7.62/1000). The prevalence of stroke in males was almost twice that in females (Mondal et al., 2022). 
Stroke is classically characterized as a neurological deficit attributed to an acute focal injury of the central nervous system (CNS) by a vascular cause, including cerebral infarction, intracerebral hemorrhage (ICH), and subarachnoid hemorrhage (SAH), and is a major cause of disability and death worldwide (Sacco et al., 2013). 
Stroke has been divided into two major types, ischaemic and hemorrhagic. Ischaemic stroke is the most common type of stroke, accounting for 80% of all strokes and has a poor prognosis and is associated with high mortality rate (Yang et al., 2018). Intracerebral hemorrhage (ICH) accounts for approximately 10 to 20% of stroke (caplan et al., 1992). In Bangladesh, the majority had an ischaemic stroke (79.7%), followed by intracerebral hemorrhage (15.7%) and subarachnoid hemorrhage (4.6%) (Mondal et al., 2022).
In Bangladesh, ischaemic stroke was presented as hemiparesis, in 66.2% patients followed by 57.0% patients were inability to talk, 33.8% presented with hemiplegia, 20.4% had vertigo, 9.2% had headache, 7.0% had vomiting, 2.8% had loss of consciousness and 2.1% had convulsion. Maximum incidences occurred during sleep (36.6%), during day to day activity 39.4% and resting condition (21.8%) respectively (Ara et al., 2018).
The people of Bangladesh are vulnerable to various subtypes of ischaemic stroke and higher prevalence of large-artery atherosclerosis (LAA) suggests the presence of uncontrolled hypertension, diabetes mellitus, smoking habit and dyslipidemia (Shahidullah et al., 2021). Acute stroke patients, mostly have moderate grade of NIHSS score on admission and there is significant association between hypoxia and admission NIHSS score severity (Ghose et al., 2018). In recent years, considerable investigative interest has been directed at the cardiac Troponin I, a new marker of myocardial injury. Troponin elevations have been reported in 27–34% of patients with stroke and have been associated with increased mortality after ischaemic stroke, intracerebral hemorrhage (ICH) and subarachnoid hemorrhage (SAH). In patients with high troponin levels mortality was 14.7% in ischemic stroke patients, 31.3% in ICH patients, and 43.8% in SAH (Alkhachroum et al., 2019). 
Detection of elevated cardiac troponin I is appropriate to categorize the patients into high risk group. Multidisciplinary team management can reduce the mortality, morbidity and improved poor neurological outcome. Therefore, the aim of this study will be to evaluate the association of serum cardiac Troponin I and in hospital outcome in patients with ischaemic stroke in Dhaka Medical College Hospital, Dhaka, Bangladesh.
Materials and methods:
This prospective observational study was carried out in the department of Medicine and Neurology in Dhaka Medical College Hospital, Dhaka,Bangladesh from 1st April to 30th September, 2022. A total of 204patients suffering from ischaemic stroke confirmed by CT scan of head were included in this study by purposive sampling method. The patients were divided into ischaemic stroke with elevated cTnI (Group I=cTnI>0.1 ng/ml; n=102) and ischaemic stroke with normal cTnI (Group II=cTnI<0.1 ng/ml; n=102) groups, based on Troponin I level measured within 72 hours of the incident. 
 Inclusion criteria:
1. Age > 18 year of both sex
2. Ischaemic stroke within 3 days of the incident
3. Pre stroke MRS 0 or 1
4. Patients willing to give informed written consent
Exclusion criteria:
1. Spontaneous or traumatic intracerebral haemorrhage
2. History of myocardial infarction, cardiac surgery within 3 months.
3. Spontaneous or traumatic subarachnoid haemorrhage
4. Patients on anticoagulant medications
All the study subjects with confirmed ischemic stroke diagnosed by CT scan of head or MRI of brain, admitted in the department of Medicine and department of neurology DMCH, Dhaka, who fulfill the inclusion and exclusion criteria were considered primarily for the study. Informed written consent was taken from each patient or their legal guardian before enrollment. Meticulous history and detailed clinical examination was performed and recorded in redesigned structured format. Demographic data such as age, gender was recorded. Risk factors profile including hypertension, smoking, DM and previous history of IHD were noted. Laboratory investigation was done. Estimation of serum cardiac troponin I was performed with 3 ml blood, collected from each patient within 72 hours after the incident. After centrifugation serum was taken in a small test tube and put into an auto analyzer (Chemiluminescence machine, dimension EXL/ MAGLUMI 2000 analyzer). Serum cardiac troponin I was measured by automatic immune assay system in department of laboratory medicine, Dhaka medical college, hospital, Dhaka. RBG, serum creatinine, ECG and echocardiography was collected from patients record. Then, the study sample was further divided into two groups; Group-I= serum cardiac troponin I  0.1 ng/ml and Group-II= serum cardiac troponin I < 0.1 ng/ml. During hospitalization period, every patient was treated by respective clinical experts of each department. At day seven, patients was examined and categorized as independent (0,1,2,3), dependent (4,5) and death (6) by using Modified Rankin scale (MRS).
The Modified Rankin Scale (MRS) is the most widely used outcome measure in stroke clinical trials. 
	0
	No symptoms

	1
	No significant disability, despite symptoms; able to perform all usual duties and activities

	2
	Slight disability; unable to perform all previous activities but able to look after own affairs without assistance

	3
	Moderate disability; requires some help, but able to walk without assistance

	4
	Moderately severe disability; unable to walk without assistance and unable to attend to own bodily needs without assistance

	5
	Severe disability; bedridden, incontinent, and requires constant nursing care and attention

	6
	Death


Table-1: The Modified Rankin Scale (MRS)
This Modified Rankin scale (MRS) was categorized as two groups. 
A) Those with good outcome (independent) MRS 0 to 3. 
B) Those with poor outcome (dependent, MRS 4,5 and death, MRS 6).
Data will be processed and analysed with the help of computer program SPSS (Statistical Package for Social Sciences) version 29. Quantitative data will be expressed as mean and standard deviation and qualitative data will be expressed as frequency and percentage. Comparison will be done by Chi-Square (χ2) test, ANOVA test and unpaired t- test where necessary. Risk factors will be determined using Odd Ratios. A probability (p) value of < 0.05 (p<0.05) will be considered statistically significant and p<0.001 will be considered highly significant but p > 0.05 taken as non-significant.

Results:
This prospective observational study was conducted in the Department of Medicine and Department of Neurology, Dhaka Medical College Hospital, Dhaka, Bangladesh, to evaluate the association of serum cardiac troponin I and in hospital outcome in patients with ischaemic stroke. For this purpose, a total 204 patients was recruited and allocated into two groups, 102 in each. Group I, 102 patients of ischaemic stroke with elevated serum cardiac troponin I, and group II, 102 patients of ischaemic stroke with normal serum cardiac troponin I were taken.
The mean age was 63.68±13.921 years in group I and 58.75±12.694 years in group II. It was observed that 30(29.41%) patients were female in group I and 31(30.39%) in group II. 86(84.31%) patients had hypertension in group I and 16(15.69%) in group II. About half 45(44.12%) of the patients had smoker in group I and 57(55.88%) in group II. Thirty one (30.39%) patients had diabetes mellitus in group I and 71(69.61%) in group II. Twenty six (25.49%) patients had history of IHD in group I and 76(74.51%) in group II. 
	Risk Factors
	

	
	Group I (n=102)
	
n%
	Group II (n=102)
	
n%
	

	Hypertension
	
	86
	84.31
	72
	70.59
	

	Smoking
	
	45
	44.12
	33
	32.35
	

	Diabetes Mellitus
	
	31
	30.39
	27
	26.47
	

	History of Ischemic Heart Disease
	
	26
	25.49
	20
	19.61
	

	
	
	
	
	
	
	









Table-2 showing Distribution of the study patients by risk factors (n=204)
The mean GCS was 12.32±3.61 in group I and 14.03±2.18 in group II. The mean NIHSS was 7.86±4.553 in group I and 2.47±1.141 in group II. The mean SBP was 153.77±32.154mm of Hg in group I and 140.88±19.398mm of Hg in group II. The mean DBP was 85.69±14.108 mm of Hg in group I and 81.45±12.039 mm of Hg in group II. The mean pulse was 75.72±9.253 per minute in group I and 75.37±7.508 per minute in group II. The difference of GCS, NIHSS score, Systolic and Diastolic blood pressure were statistically significant (p<0.05) between two groups. 
	
	
	p value

	
	Group I
(n=102)
	Group II
(n=102)
	

	GCS
	12.32±3.61
	14.03±2.18
	0.001

	NIHSS Score
	7.86±4.553
	2.47±1.141
	0.001

	Systolic Blood Pressure
	153.77±32.154
	140.88±19.398
	0.001

	Diastolic Blood Pressure
	85.69±14.108
	81.45±12.039
	0.022

	Pulse
	75.72±9.253
	75.37±7.508
	0.771


Table-3 showing Distribution of the study patients by examination findings (n=204)
The mean serum cardiac troponin I was 6.79±7.84 in group I and 0.031±0.027 in group II which was statistically significant (p<0.05). It was observed that almost two third (63.73%) patients had normal ECG finding in group I and 98(96.08%) in group II. Two third (63.73%) patients had normal ECHO 2D finding in group I and 94(92.16%) in group II. The difference was statistically significant (p<0.05) between two groups.
	
	Group I
(n=102)
	Group II
 (n=102)
	p value

	Serum Troponin-I
	6.79±7.84
	0.031±0.027
	0.001

	Random Blood Sugar
	153.89±45.39
	1.46±46.51
	1.679


	ECG
	Normal
	65
	63.73
	98
	96.08
	

	
	Abnormal
	37
	36.27
	4
	3.92
	          0.001

	ECHO
2D
	Normal
	65
	63.73
	94
	92.16
	

	
	Abnormal
	37
	36.27
	8
	7.84
	           0.001


Table- 4 Investigation findings of study population
The mean serum cardiac troponin I of independent, dependent and death groups were 1.37±4.14, 3.53±5.85 and 11.47±9.87 respectively. The difference was statistically significant (p<0.05). . 
	Serum Troponin I
	
	
	

	
	Independent
	Dependent
	Death
	p value

	
Mean ±SD
	1.37±4.14
(0.001-23.000)
	3.53±5.85
(0.002-22.000
	11.47±9.87
(0.01-32.00)
	0.001


Table 5 showing Modified Rankin Scale (MRS) and Serum cardiac troponin I of the study patients

In Group I, majority 131(64.22%) patients was dependent in at admission. In Group II, about half 96(47.06%) of the subjects was independent, 85(41.67%) dependent and 23(11.27%) death at discharge.


	Modified Rankin Scale 
	        Groups
	Total
n=%
	p value
	Modified Rankin Scale
	         Groups
	Total 
n=%
	p value

	
	Group I (n=102)
	Group II (n=102)
	
	
	
	Group I (n=102)
	Group II (n=102)
	
	

	Independent
	28
	45
	35.78
	0.013
	Independent
	35
	61
	47.06
	0.001

	Dependent
	74
	57
	64.22
	
	Dependent
	48
	37
	41.67
	

	Death
	0
	0
	0
	
	Death
	19
	4
	11.27
	


Table-6 Showing comparison of Modified Rankin Scale (MRS) at admission and at day seven (n=204)
 It was observed that more than half 67(65.69%) patients had poor outcome in Group- I (serum cardiac troponin I > 0.10) and 41(40.20%) in Group-II (serum cardiac troponin I <0.1) respectively. The difference was statistically significant (p<0.05) between two groups.

	
	
	Groups
	
	
Total
	p value

	Outcome
	Group I
(n=102)
	n=%
	Group II    (n=102)
	
n=%
	
	

	Good outcome
	35
	34.31
	61
	59.80
	96
	

	Poor outcome
	67
	65.69
	41
	40.20
	108
	<0.001

	Total
	102
	
	102
	
	204
	



Table-7 showing outcome assessed by Modified Rankin Scale of the study patients at day seven (n=204)




Discussion:
This prospective observational study was carried out to assess serum cardiac troponin I level after ischaemic stroke and to ascertain the mortality and morbidity in patients with ischaemic stroke, as well as to document the socio-demographic characteristics of the ischaemic stroke patients in our setting.
This study observed that 42.16% patients belonged to age below 60 years in group I and 53.92% in group II. The mean age was 63.68±13.921 years in group I and 58.75±12.694 years in group II. 
The study found that 29.41% patients were female in group I and 30.39% in group II. Male patients were predominant in both groups, which is similar with the study carried out by Scheitz et al. (2015). In addition, the study deduced that 84.31% patients was hypertensive in group I and 70.59% in group II. Hypertension was significantly (p<0.05) higher in group I. Bustamante et al. (2016), Scheitz et al. (2015) and Batal O, et al. (2015) observed similar findings.
The degree of neurological injury as measured by the NIHSS score is a strong, independent predictor of myocardial necrosis after ischaemic stroke, supporting the hypothesis that cardiac injury after ischaemic stroke is a neurally mediated process (Su et al., 2016). This study showed that in Group I mean cardiac troponin I score was 7.86±4.553 and 2.47±1.141 in Group II. The difference was statistically significant (p<0.05) between two groups. The study carried out by Batal O, et al. (2015) and Di Angelantonio, Fiorelli, Toni et al. (2004) also explored the same findings.
The current study explained that the mean serum cardiac troponin I was 6.79±7.84 in group I and 0.031±0.027 in group II. The mean serum cardiac troponin I was significantly (p<0.05) higher in group I. A cardiac troponin I level >1.0 μg/L is independent predictor for the development of regional wall motion abnormalities, frequent after ischaemic stroke. Thus, left ventricular wall motion abnormalities seen on echocardiography are more common in patients with elevated cardiac troponin I.
The mean serum cardiac troponin I was significantly (p<0.05) higher in death patients. In addition this study found that 65.69% patients had poor outcome in serum cardiac troponin I 0.1 ng/ml and 40.20% in serum cardiac troponin I <0.1 ng/ml which was also statistically significant (p<0.05). cTn elevation in patients without apparent acute coronary syndromes has been regarded as “troponinosis” or “troponinemia” (de Lemos et al., 2013). In patients with stroke, however, there is evidence that irrespective of the underlying mechanism cTn contains prognostic information about short and long-term functional outcome and survival (Kerr G et al., 2009). A recent retrospective study showed that patients within the highest quartile of cTn measured with a high-sensitivity assay on hospital admission had a 1.6-fold increased risk of all-cause mortality during a follow-up period of 1.5 years when adjusted for age, baseline stroke severity, and comorbidities. In a prospective study of 1016 consecutive patients with ischaemic stroke measured serially with a high-sensitivity cTn assay, the rate of unfavorable functional outcome at discharge (modified Rankin Scale >1) increased significantly with higher peak cTn levels. The adjusted odds ratio for unfavorable outcome was 1.8 (95% confidence interval [CI], 1.3–2.8) in patients with moderate cTn elevation and 3.4 (95% CI, 2.2–5.4) in patients with highly elevated cTn .The stroke is more severe in ischaemic stroke patients with elevated serum level of cTn-I than in those with normal level, making it a reliable prognostic predictor of both poor stroke outcome and high in-hospital mortality rates (Hala A., 2018). 
The present study had some limitations. The study population was selected from one selected hospital in Dhaka city, Bangladesh so that the results of the study may not be reflect the exact picture of the country.  Besides, the present study was conducted at a short period of time. Small sample size was also a limitation of the present study. Therefore, in future further study may be under taken with large sample size.
Conclusion:
Cardiac troponin I elevation should be routinely detected, carefully monitored and appropriately managed in ischaemic stroke patients by a multidisciplinary team of clinicians. Further studies are required to investigate and identify the association between elevated serum cardiac troponin I and in hospital outcome after ischaemic stroke in order to develop effective cardio-protective care to choose optimal management.
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