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Abstract
Background  In the general population, cognitive impairment and dementia are more common in individuals 
with prior myocardial injury, defined as elevated levels of high-sensitive cardiac troponin (hs-cTn). In stroke patients, 
data on the link between myocardial injury and cognitive outcome are scarce. We aimed to analyze the association 
between the severity of myocardial injury (degree of hs-cTn elevation), presence of acute myocardial injury (dynamic 
change in elevated hs-cTn values > 20% in serial measurements) and cognitive performance over time after acute 
ischemic stroke.

Methods  This is a prespecified analysis of the prospective multicenter observational PRediction of Acute coronary 
syndrome in acute Ischemic StrokE (PRAISE) study. PRAISE included 254 patients with an acute ischemic stroke 
or transient ischemic attack (TIA) and myocardial injury in 26 centers in Germany. Patients underwent cognitive 
assessment at baseline and before hospital discharge using the Montreal Cognitive Assessment (MoCA) and at three 
and twelve months after the index event using the Telephone Interview for Cognitive Status (TICS). We used linear 
regression to analyze the associations between cognitive performance and (1) severity of myocardial injury and (2) 
presence of acute myocardial injury. The association between hs-cTn and TICS scores over time was examined using 
inverse probability weighted generalized linear models.

Results  Severity of myocardial Injury was associated with lower MoCA scores (adjusted beta − 2.6, 95% CI -4.0 - -1.2, 
p < 0.001) and higher proportion of cognitive impairment (i.e. MoCA score < 26 points) (adjusted OR 2.9, 95%CI 1.3–6.7, 
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Background
Patients with ischemic stroke are at high risk for cogni-
tive impairment and dementia [1]. Patients with cardiac 
comorbidites [2] also show cognitive impairment more 
often. In the general population, even subclinical myocar-
dial injury (as indicated by elevation of high-sensitivity 
cardiac troponin (hs-cTn) without other clinical evidence 
of cardiac damage) is linked to cognitive impairment [3, 
4].

Although hs-cTn elevation (i.e. myocardial injury) is 
common in patients with acute ischemic stroke, data on 
the association of myocardial injury and cognitive per-
formance after stroke are scarce [5, 6]. One study found 
that higher levels of hs-cTn were associated with poorer 
cognitive performance over a period of three years but 
not with steeper cognitive decline in patients with first-
ever acute ischemic stroke [7]. Another study found an 
association between hs-cTn and cognitive decline in 
domains that are typically affected by vascular cogni-
tive impairment [6]. However, both studies were limited 
by only a single hs-cTn measurement per patient [6, 7]. 
Both chronic and acute myocardial injury may occur 
[8] in acute ischemic stroke patients. Acute myocardial 
injury is defined by elevated hs-cTn levels with a dynamic 
change of >20% in serial measurements, while stable lev-
els with elevation above the upper reference limit (URL) 
indicate chronic myocardial injury [9]. In previous stud-
ies, acute myocardial injury in particular has been asso-
ciated with poor post-stroke outcome, especially higher 
post-stroke mortality [8, 10]. The differential impact of 
acute vs. chronic myocardial injury on cognitive outcome 
after stroke remains unclear. Here, we report the data on 
both severity and acuteness of myocardial injury (hs-cTn) 
and cognitive outcome over 12 months in the multicenter 
PRediction of Acute coronary syndrome in acute Isch-
emic StrokE (PRAISE) study [11].

Methods
Study design
The PRAISE study was a prospective, multicenter, obser-
vational study including patients with acute ischemic 
stroke or high-risk transient ischemic attack (TIA) and 
elevation of hs-cTn [11, 12]. The protocol of the PRAISE 
study has been published previously [12]. Patients were 
included at 26 stroke centers in Germany. Patients were 

eligible if they were admitted to hospital within 72 h after 
symptom onset. Diagnosis of acute ischemic stroke was 
established by clinical examination and cerebral imaging 
(CT or MRI). Patients who had undergone acute reper-
fusion therapy for their stroke (i.e. intravenous throm-
bolysis or mechanical thrombectomy) were required to 
undergo follow-up imaging prior to inclusion to exclude 
intracranial hemorrhage. High risk TIA was defined as 
transient focal neurological deficits verified by a neurolo-
gist, absence of an ischemic lesion on cerebral imaging 
and an ABCD2 score of ≥ 4. Patients with severe renal 
failure, defined as a glomerular filtration rate < 30 ml/
min were not eligible for inclusion. The primary aim was 
to identify diagnostic criteria for myocardial infarction 
in acute ischemic stroke patients. Cognitive outcome 
was a pre-specified secondary endpoint. Patients under-
went two study visits during the in-hospital stay. The 
first study visit (V1) was scheduled directly after study 
inclusion, within 72 h after hospital admission. The sec-
ond visit (V2) had to be performed within seven days 
after inclusion into the study, before hospital discharge. 
Stroke severity at V1 was measured using the National 
Institutes of Health Stroke Scale (NIHSS) [13]. Follow-up 
was scheduled after three and twelve months in form of 
telephone interviews. Recruitment for the PRAISE study 
took place between August 2018 and October 2020 and 
follow-up interviews were completed by December of 
2021.

Laboratory data
Patients were eligible if they fulfilled the European Soci-
ety of Cardiology (ESC) 0 h/3 h criteria for suspected 
non-ST elevation myocardial infarction, i.e. either (1) 
very high initial hs-cTn values (defined as >52 ng/L if 
hs-cTnT, Roche Elecsys assay, or >52 ng/L, if hs-cTnI, 
Abbott Architect assay, or >107 ng/L, if hs-cTnI, Dimen-
sion Vista assay) or (2) a dynamic change of hs-cTn >20% 
in repeated measurements with at least one value above 
the assay-specific URL [14]. Thus, all patients included 
in the PRAISE study had elevated levels of hs-cTn. Hs-
cTn was measured on hospital admission and again 
after three hours as part of clinical routine in consecu-
tive ischemic stroke patients treated at the participating 
sites. Study centers used different hs-cTn assays. There-
fore, the blood samples were re-analyzed in a central core 

p = 0.012). Acute myocardial injury was associated with better cognitive performance (adjusted beta 1.8, 95% CI 
0.4–3.1, p = 0.011). We found no association between hs-cTn and cognitive decline over twelve months.

Conclusions  In patients with ischemic stroke, the severity of myocardial injury in general but not the presence of 
acute myocardial injury at time of stroke is associated with cognitive impairment.

Trial registration  Clinicaltrials.gov NCT03609385 ​h​t​t​p​​s​:​/​​/​c​l​i​​n​i​​c​a​l​​t​r​i​​a​l​s​.​​g​o​​v​/​s​​t​u​d​​y​/​N​C​​T​0​​3​6​0​​9​3​8​​5​?​t​e​​r​m​​=​N​C​T​0​3​6​0​9​3​8​5​&​
r​a​n​k​=​1 Date of registration 6th July 2018.

https://clinicaltrials.gov/study/NCT03609385?term=NCT03609385&rank=1
https://clinicaltrials.gov/study/NCT03609385?term=NCT03609385&rank=1
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laboratory using the high-sensitivity Troponin T Roche 
Elecsys Assay®. Thus, hs-cTnT levels were available in a 
sub-sample of N = 207/254 patients (81.5%, see Fig. 1) 
[11]. This test has a cut-off at 14 ng/l as its URL.

Cognitive endpoints
Cognitive performance at baseline (V1) and before dis-
charge (V2) was measured using the Montreal Cogni-
tive Assessment (MoCA) [15]. The total MoCA score is 
a sum of seven subscores given for the different cogni-
tive domains assessed (see supplemental table S1). The 
MoCA is one of the recommended screening tools for 
post-stroke cognitive impairment and the validated cut-
off (< 26 points) indicates cognitive impairment in stroke 
patients with high sensitivity and specificity [16]. Cog-
nitive performance at follow-up (i.e. three and twelve 
months after stroke) was measured using the Telephone 
Interview for Cognitive Status (TICS) [17]. The TICS is a 
global cognitive screening tool developed from the Mini 
Mental Status Examination for telephone administra-
tion and ranges from 0 to 41 points [18]. The TICS has 
been validated in the detection of post-stroke cognitive 
impairment with similar discriminative ability to the 
MoCA and T-MoCA [17, 18].

Statistical analysis
Data are shown as median with interquartile range (25th 
and 75th percentile) for continuous and absolute (N) and 
relative (%) frequencies for categorical variables. Since 
there were missing observations in the TICS score, we 
compared baseline characteristics of patients with at least 
one available TICS score to those of patients with no 
available TICS score using the Mann-Whitney-U test for 
continuous variables and the Chi-Square test for dichoto-
mous variables.

To analyze the association between hs-cTn levels and 
cognition we used (1) log-transformed absolute values 
of hs-cTnT on admission to analyze severity of myocar-
dial injury and (2) presence of acute myocardial injury. 
We performed unadjusted and adjusted linear regression 
analyses to examine the association with total MoCA 
scores and ordinal regression models to estimate the 
association with the respective constituent MoCA sub-
scores (executive function, naming, attention, language, 
abstraction, delayed recall and orientation).

To analyze the associations between hs-cTn and TICS 
scores over time, we calculated generalized linear models 
with time-specific weights (IPW GLM) using the xtrc-
cipw command in Stata [19]. We used this method since 
there was a relevant number of missing observations for 
the TICS measurements (see Fig. 1). Those missing data 

Fig. 1  Flowchart for inclusion/exclusion of patients. Abbreviations: hs-cTnT = high-sensitivity cardiac troponin T, MoCA = Montreal Cognitive Assessment, 
TICS = Telephone Interview for Cognitive Status
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were handled in the model with time-specific weights on 
available observations. The weights were set on continu-
ation in the study period. We included time in months 
on a continuous scale as a time variable and the patient 
identifier to indicate dependencies of the outcomes due 
to repeated TICS measurements within one subject. We 
adjusted all models for age, sex, history of hypertension, 
history of diabetes, history of coronary artery disease, 
history of heart failure, history of atrial fibrillation, glo-
merular filtration rate and baseline NIHSS. Longitudi-
nal analyses also adjusted for cognitive impairment at 
baseline.

Results
Baseline characteristics and clinical outcome
In total, N = 254 patients were included in the PRAISE 
study. Table  1 displays the baseline characteristics of 
the PRAISE study population stratified by patients with 
at least one available TICS score vs. patients missing all 
TICS scores. Overall, 167/222 (75%) patients with avail-
able baseline MoCA scores had cognitive impairment at 
baseline.

Hs-cTn and cognitive performance at baseline and before 
hospital discharge
Higher absolute hs-cTn levels were associated with 
lower MoCA scores at baseline and at hospital discharge 
(adjusted beta − 2.619 (95% confidence interval − 4.045 

- -1.193) and − 1.695 (95% confidence interval − 3.379 - 
-0.011) respectively; see Table 2). Higher absolute hs-cTn 
levels were also associated with cognitive impairment 
at baseline with an adjusted OR of 2.9 (95% CI 1.3–6.7, 
p = 0.012; also see Fig. 2) in logistic regression analysis.

In addition, we found an association between absolute 
initial hs-cTn levels and all MoCA subscores except lan-
guage and naming (see Fig. 3 and supplemental table S2).

Acute myocardial injury (i.e. a dynamic change of hs-
cTn values > 20%) was associated with higher MoCA 

Table 1  Baseline characteristics and clinical outcome stratified by patients with at least one TICS score and patients missing all TICS 
scores

At least one TICS (n = 151) Missing TICS completely (n = 103) p
Median age at baseline (IQR) 74 (64–80) 77 (69–83) 0.008*
Female sex, n (%) 69 (45.7%) 51 (49.5%) 0.549
History of hypertension, n (%) 116 (76.8%) 82 (79.6%) 0.598
History of diabetes, n (%) 40 (26.5%) 32 (31.1%) 0.427
History of coronary artery disease, n (%) 40 (26.5%) 29 (28.2%) 0.770
History of heart failure, n (%) 16 (10.6%) 12 (11.7%) 0.771
History of atrial fibrillation, n (%) 33 (21.9%) 37 (35.9%) 0.012*
Median NIHSS (IQR) 1 (0–3) 3 (1–6) < 0.001*
Median MoCA at baseline (IQR) 23 (20–26)

N = 137
20 (15–24)
N = 85

< 0.001

Cognitive impairment at baseline (MoCA < 26), n (%) 92 (60.9%)
N = 149

75 (72.8%)
N = 85

< 0.001*

Median MoCA at discharge (IQR) 24 (19–27)
N = 130

19 (15–23)
N = 74

< 0.001*

Median initial hs-cTnT (IQR) (N = 207) 73 (41–150) 74 (37–173) 0.761
Dynamic change of hs-cTn > 20%, n (%) 85 (56.3%) 55 (53.4%) 0.624
Mortality at twelve months, n (%) 10 (6.6%) 32 (31.1%) < 0.001
MACE at twelve months, n (%) 21 (13.9%) 42 (40.8%) < 0.001
Median mRS at twelve months (IQR) (N = 218) 1 (0–2)

N = 146/151
4 (3–6)
N = 72/103

< 0.001

Univariable comparisons were performed using Chi-Square test for dichotomous variables and Mann-Whitney-U test for continuous variables. Abbreviations: 
TICS = telephone interview for cognitive status, NIHSS = National institutes of health stroke Scale, IQR = interquartile range, MoCA = Montreal cognitive Assessment, 
hs-cTnT = high-sensitivity cardiac troponin T, URL = upper reference limit, MACE = major adverse cardiovascular events (i.e. death, recurrent stroke, recurrent 
myocardial infarction), mRS = modified Rankin Scale. *p-value < 0.05

Table 2  Associations between hs-cTn and MoCA using linear 
regression analyses

MoCA V1 (baseline) MoCA V2 (discharge)
Unadjust-
ed beta 
(95% CI)

Adjusted 
beta 
(95% CI)

Unadjusted 
beta (95% 
CI)

Adjust-
ed beta 
(95% 
CI)

Severity of myo-
cardial injury;
Log(hs-cTnT) 
(N = 207)

-2.776 
(-4.246 - 
-1.307), 
p < 0.001

-2.638 
(-4.074 - 
-1.201), 
p < 0.001

-1.995 
(-3.691 - 
-0.299), 
p = 0.021

-1.695 
(-3.379 - 
-0.011), 
p = 0.049

Acute myo-
cardial injury 
(dynamic change 
of hs-cTn > 20%)

1.802 
(0.392–
3.211), 
p = 0.012

1.953 
(0.580–
3.326), 
p = 0.006

0.347 (-1.236–
1.929), 
p = 0.666

0.485 
(-1.002–
2.104), 
p = 0.485

Adjusted for age, sex, diabetes, hypertension, coronary artery disease, 
heart failure, atrial fibrillation, stroke severity (baseline National institutes 
of health stroke ScaleS), estimated glomerular filtration rate. Abbreviations: 
MoCA = Montreal cognitive Assessment, CI = confidence interval, hs-cTn = high-
sensitivity cardiac troponin
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scores at baseline but not at discharge (see Table 2) and 
with higher MoCA subscores in the domain “attention” 
(adjusted OR 2.2 (95% CI 1.3–3.7), p = 0.003; see Fig.  3 
and supplemental table S2).

Hs-cTn and cognitive performance at follow-up
N = 151/254 (59%) patients had at least one available 
TICS score. The reasons for missing TICS scores are dis-
played in supplemental table S3. Patients with missing 
cognitive follow-up data were older, had a higher initial 
stroke severity and had worse cognitive performance at 
baseline (see Table  1). Cognitive performance did not 
change between three and twelve months after the index 
event: the median TICS score was 34 (IQR 32–36 points) 
and 35 (IQR 32–37 points) at three and twelve months, 
respectively. Neither absolute levels of hs-cTn, nor acute 
myocardial injury were associated with TICS scores at 
three and twelve months, respectively (see Table 3).

Similarly, we found no association between hs-cTn and 
change of TICS over time in the longitudinal analyses 
(IPW GLM models, see Table 4).

Discussion
In this pre-specified sub-analysis of the PRAISE study we 
investigated the association between both severity and 
acuteness of myocardial injury (hs-cTn elevation) and 
cognitive performance after ischemic stroke in patients 
with elevated hs-cTn levels both at time of stroke and 
during follow-up.

We found that more severe myocardial injury (charac-
terized by higher absolute hs-cTn levels) was associated 
with cognitive impairment in cross-sectional analyses. 
This finding corroborates results of the PROSCIS study, 
which found that higher hs-cTnT levels were associated 
with poorer cognitive performance in patients with first-
ever ischemic stroke [7]. Acute myocardial injury (i.e. 
elevated hs-cTn with a dynamic change >20%) was asso-
ciated with a higher total MoCA score at baseline indi-
cating better cognitive performance in these patients. 
However, we did not find an association with the MoCA 
score at discharge, which was obtained only a few days 
after study inclusion. To our knowledge, our study is the 
first to differentiate the impact of acute versus chronic 
myocardial injury on cognitive performance in stroke 
patients. Our study shows that cognitive impairment is 
associated with the severity of myocardial injury but not 
with acuteness of myocardial injury at the time of the 

Fig. 2  Median hs-cTnT values and interquartile ranges according to presence of cognitive impairment (defined as a MoCA total score < 26 points) at 
baseline. Abbreviations: MoCA = Montreal Cognitive Assessment, hs-cTnT = high-sensitivity cardiac troponin T
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index stroke. While acute myocardial injury is character-
ized by a rise-and-fall pattern of hs-cTn levels with a pos-
sible return to normal levels, chronic myocardial injury 
is characterized by stable elevation of hs-cTn levels over 
time. Therefore, patients with acute myocardial injury 
may have had highly elevated levels of hs-cTn for only a 
short period of time while patients with chronic myocar-
dial injury likely had elevated levels of hs-cTn for a longer 

period of time. Thus, our results suggest that myocardial 
injury likely has to be present over a longer period of 
time to be associated with cognitive impairment. More-
over, patients with presence of acute myocardial injury 
had lower baseline levels of hs-cTn than patients with 
chronic myocardial injury. Therefore, the association 
between acute myocardial injury and better cognitive 
performance may also partly be explained by overall less 
severe myocardial injury (as indicated by lower absolute 
levels of hs-cTn) in this group.

Notably, cognitive impairment was very common 
in this selected cohort of stroke patients defined by 

Table 3  Associations between hs-cTn and TICS using linear 
regression analyses

TICS 3 months TICS 12 months
Unadjusted 
beta (95% CI)

Adjust-
ed beta 
(95% CI)

Unadjusted 
beta (95% 
CI)

Adjust-
ed beta 
(95% 
CI)

Severity of myo-
cardial injury;
Log(hs-cTnT)

0.164 
(-1.314–1.642), 
p = 0.827

-0.176 
(-1.630–
1.278), 
p = 0.811

-0.637 
(-2.080–
0.805), 
p = 0.383

-0.683 
(-2.065–
0.699), 
p = 0.328

Acute myocardial 
injury (dynamic 
change of 
hs-cTn > 20%)

0.208 
(-1.012–1.427), 
p = 0.737

0.172 
(-1.978–
1.323), 
p = 0.767

-0.427 
(-1.681–
0.828), 
p = 0.502

-0.493 
(-1.681–
0.694), 
p = 0.412

Adjusted for age, sex, diabetes, hypertension, coronary artery disease, heart 
failure, atrial fibrillation, cognitive impairment at baseline (Montreal cognitive 
Assessment < 26 points), estimated glomerular filtration rate. Abbreviations: 
TICS = telephone interview for cognitive status, CI = confidence interval, hs-
cTn = high-sensitivity cardiac troponin

Table 4  Associations between hs-cTn and TICS using 
generalized linear models with time-specific weights (IPW-GLM)

unadjusted Adjusted
Beta 95% CI Beta 95% CI

Severity of myocar-
dial injury;
Log(hs-cTnT)

-0.170 -1.318–
0.979 
(p = 0.772)

-0.511 -1.656–
0.632 
(p = 0.380)

Acute myocar-
dial injury (Dy-
namic change of 
hs-cTn > 20%)

-0.060 -1.210–
1.090 
(p = 0.919)

-0.040 -1.055–
0.976 
(p = 0.939)

Adjusted for age, sex, diabetes, hypertension, coronary artery disease, heart 
failure, atrial fibrillation, cognitive impairment at baseline (Montreal cognitive 
Assessment < 26 points), estimated glomerular filtration rate. Abbreviations: 
TICS = telephone interview for cognitive status, CI = confidence interval, hs-
cTn = high-sensitivity cardiac troponin

Fig. 3  Associations between hs-cTn and constituent MoCA subscores at baseline. The figure includes odds ratios derived from ordinal regression ad-
justed for age, sex, diabetes, hypertension, coronary artery disease, heart failure, atrial fibrillation, baseline National Institutes of Health Stroke Scale, 
estimated glomerular filtration rate. Abbreviations: MoCA = Montreal Cognitive Assessment, hs-cTn = high-sensitivity cardiac troponin. *P < 0.05, **P < 0.01
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presence of myocardial injury. Approximately 75% of 
the PRAISE study population had a MoCA score < 26 at 
baseline despite only mild to moderate stroke severity in 
most patients. This is considerably higher than the pro-
portion of patients with cognitive impairment reported 
in other stroke cohorts where myocardial injury was no 
inclusion criterion [7, 20]. The association between sever-
ity of myocardial injury remained statistically significant 
with cognitive performance after adjustment for stroke 
severity. Thus, the high prevalence of cognitive impair-
ment cannot be explained by severity of the index stroke 
but is suggestive of an independent association between 
(chronic) myocardial injury and cognitive impairment in 
patients with ischemic stroke. These associations with 
myocardial injury were strongest in the domains “atten-
tion” and “visuospatial/executive function”. These cogni-
tive domains are typically affected in vascular cognitive 
impairment [21]. The finding is also supported by pre-
vious studies in the general population and in stroke 
patients that found a link between hs-cTnT and tests of 
attention and executive function [3, 4, 6].

We did not find an association between absolute lev-
els of hs-cTn or dynamic change of hs-cTn and cogni-
tive performance at follow-up measured by the TICS. 
This is in contrast to the results of the PROSCIS study, 
where higher levels of hs-cTn were associated with lower 
cognitive performance over three years [7]. However, 
our results regarding cognitive follow-up data should be 
interpreted with caution as there was a significant num-
ber of missing observations. The significant number of 
missing observations during follow-up taken together 
with the fact that patients with missing follow-up data 
tended to be older and more frequently had cognitive 
impairment at baseline may have biased the results of 
longitudinal analyses. A possible explanation for the high 
number of patients lost to follow-up in PRAISE is the fre-
quent occurrence of adverse cardiovascular events (espe-
cially death) and poor functional outcome (see Table 1 
and supplemental table S3).

The pathogenetic mechanisms underlying the asso-
ciation between hs-cTn and cognition are not yet fully 
understood. Potential underlying pathophysiological 
mechanisms include common cardiovascular risk factors 
leading to cerebral small vessel disease [6], systemic ath-
erosclerosis [22, 23], microangiopathy [24], chronic cere-
bral hypoperfusion [23], cardioembolism [25], disruption 
of the blood-brain barrier [26] and systemic inflam-
mation [27]. Since most of these proposed underlying 
mechanisms are chronic processes, it seems logical that 
the severity of myocardial injury rather than presence 
of acute myocardial injury in general is linked to poorer 
cognitive function.

To date, there is no specific treatment of myocardial 
injury in stroke patients. However, the primary results of 

the PRAISE study suggest that myocardial infarction is a 
common cause of hs-cTn elevation in stroke patients [11] 
and effective treatments for myocardial infarction are 
evident. Although PRAISE was a multicenter, prospec-
tive study with predefined endpoints applying validated 
measures, some limitations must be considered. First, 
all patients included in the study had elevated levels of 
hs-cTn. Thus, we had no control group of patients with 
normal hs-cTn levels. Patients with acute elevation of hs-
cTn had lower initial absolute levels of hs-cTn than those 
without, which may have influenced our results and may 
explain the association between acute myocardial injury 
and higher initial MoCA scores. Second, study centers 
used different hs-cTn assays. To overcome variability 
in assays, we re-analyzed hs-cTn levels in a central core 
laboratory using the same hs-cTn assay. Third, pre-exist-
ing cognitive impairment was not an exclusion criterion 
in the PRAISE study. However, all patients included in 
PRAISE were able to give informed consent, excluding 
severe pre-stroke dementia. Fourth, it is likely that the 
results of cognitive tests were influenced by differences 
in the location of the stroke and stroke lesion character-
istics (e.g. lesion size). However, as there was no central 
reading of cerebral imaging in PRAISE, we did not adjust 
our analyses for stroke localization or lesion size. Fifth, 
as in many prospective studies, there was missing data 
for cognitive follow-up assessments. Patients with miss-
ing cognitive follow-up data were older and more often 
had cognitive impairment at baseline. Thus, there was a 
bias toward better cognitive outcome among the partici-
pants who were followed-up. This may have attenuated 
the association between hs-cTn and cognitive perfor-
mance during follow-up. Lastly, the follow-up period was 
12 months after the index event and we cannot rule out 
effects on longer follow-up.

Conclusions
In acute ischemic stroke patients, the severity but not 
the acuteness of myocardial injury is associated with 
cognitive impairment in cross-sectional analyses. Thus, 
assessing the severity of myocardial injury as indicated 
by absolute levels of hs-cTn seems to be most helpful in 
evaluating the risk of cognitive impairment in acute isch-
emic stroke patients. The association with myocardial 
injury seems to be more pronounced in executive func-
tion and attention, which are typically affected in patients 
with vascular cognitive impairment. This suggests that 
the severity of myocardial injury is associated with the 
degree of chronic systemic vascular damage (including to 
the brain), which facilitates cognitive impairment. Future 
studies may utilize novel neuroimaging markers (e.g. per-
fusion imaging or diffusion tensor imaging) to explore 
the significance of different pathophysiological mecha-
nisms underlying the link between hs-cTn and cognitive 
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impairment. Additionally, future studies may investigate 
the potential value of hs-cTn in monitoring therapeutic 
effects in prevention and treatment of vascular cognitive 
impairment.
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