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Abstract
Background: Soluble suppression of tumorigenesis-2 (sST2) was reported to be associated with cognitive
performance and risk of incident stroke. However, the impact of sST2 on cognitive function after
ischemic stroke is unclear. We aimed to assess the association of sST2 and cognitive impairment at 3
months in acute ischemic stroke patients.

Methods: Baseline plasma sST2 levels were measured in 619 ischemic stroke patient (mean age: 60.0 ±
10.5 years) from 7 participating hospitals of the China Antihypertensive Trial in Acute Ischemic Stroke.
Montreal Cognitive Assessment (MoCA) and Mini-Mental State Examination (MMSE) were used to assess
cognitive status. Cognitive impairment was de�ned as a MoCA score <23 or MMSE score <27. The
association between sST2 and cognitive impairment was evaluated by logistic regression analysis.

Results: 325 (52.5%) or 323 (52.2%) participants developed cognitive impairment according to MoCA or
MMSE. After adjustment for age, sex, education, and other covariates, the odds ratio for the highest vs
lowest quartile of sST2 was 2.35 (95% CI, 1.41-3.94) and 1.77 (95% CI 1.07-2.95) risk of cognitive
impairment de�ned by MoCA and MMSE score, respectively. Incorporation sST2 into a model containing
conventional risk factors signi�cantly improved discrimination and reclassi�cation.

Conclusions: Elevated plasma sST2 levels were signi�cantly associated with post-stroke cognitive
impairment.

Background
Stroke is a major cause of serious disability and death [1], as well as the common cause of acquired
cognitive impairment [2]. Post-stroke cognitive impairment (PSCI) has been reported to be associated
with unfavorable prognosis, including major disability, mortality, stroke recurrence and poorer quality of
life [3–5]. Thus, novel and reliable predictors are clearly needed for early identi�cation of patients at
higher risk of PSCI.

Heart-brain axis has a greater role in the procession of cognitive impairment and dementia [6–8],
available population-based evidence reported suboptimal cardiac function or abnormally elevated
cardiac biomarkers, such as N-terminal pro-B-type natriuretic peptide (NT-proBNP) or high-sensitivity
cardiac Troponin T (hs-cTnT), were associated with worse cognitive performance [9–13], suggesting
cardiac biomarkers may be used to identify individuals at higher risk of cognitive impairment. However,
whether the predictive roles of cardiac biomarkers persist in the setting of cerebrovascular disease was
less consistent [7]. Soluble suppression of tumorigenesis-2 (sST2), another cardiac stress biomarker of
promoting cardiomyocyte hypertrophy and �brosis, is considered to be a strong biomarker of heart failure
superior to NT-proBNP and hs-TnT [14]. Recently, the Framingham Offspring showed that higher sST2
levels were associated with increased risk of incident stroke and subclinical vascular brain injury [15].
However, the association of sST2 and cognitive impairment in patients with ischemic stroke remains to
be addressed.
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Therefore, we aimed to prospectively assess the relationship between plasma sST2 levels in the acute
phase of ischemic stroke and PSCI at 3 months using the data derived from the China Antihypertensive
Trial in Acute Ischemic Stroke (CATIS).

Materials And Methods

Study design and population
The CATIS trial, a single-blind, blinded end-points randomized clinical trial, was designed to evaluate
whether immediate blood pressure (BP) reduction would reduce death and major disability at 14 days or
hospital discharge. The study design and main results had been described previously [16]. The enrollment
criteria were as follows: (1) �rst-ever ischemic stroke; (2) age ≥22 years; (3) time from onset to admission
within 48 hours; (4) systolic BP between 140 and 220 mmHg. The exclusion criteria were as follows: (1)
BP ≥220/120 mmHg; (2) treated with intravenous thrombolytic therapy; (3) severe heart failure, acute
myocardial infarction or unstable angina, atrial �brillation, aortic dissection, cerebrovascular stenosis,
resistant hypertension, or in a deep coma. Finally, 4071 patients with �rst-ever ischemic stroke within 48
hours of onset and elevated systolic BP were recruited. The present prospective observational study was
a pre-planned ancillary study of CATIS trial, which was designed to test cognitive function at 3 months. In
the ancillary study, acute ischemic stroke patients from 7 randomly selected participating hospitals were
consecutively recruited for neurological evaluations. Each of the 7 participating hospitals planned to
recruit 80-100 patients. During the period of August 2009 to November 2012, 660 participants were
enrolled. After further excluded participants without available cognitive evaluations (n=22) or sST2 data
(n=19), 619 participants were �nally included in the present analysis (Supplementary Figure 1).

This study protocol was approved by the ethical committee at Soochow University in China and Tulane
University in the United States, as well as ethical committees at the 7 participating hospitals, in
compliance with the Declaration of Helsinki. All participants provided written informed consent.

Data collection
Fasting blood samples were drawn within 24 hours of patients’ hospital admission, and were frozen -80
°C until testing. The concentrations of plasma sST2 and serum high-sensitive C-reactive protein (hsCRP)
were measured by commercially available immunoassays (R&D Systems, Minneapolis, MN). The intra-
assay and inter-assay coe�cients of variation were below 5.5% and 2.4%. Laboratory technicians who
performed measurements were blinded to clinical features and outcomes of patients.

Baseline data regarding demographic characteristics, clinical features, medical history, and prior use of
medications were collected using a standard questionnaire at the time of enrollment. The National
Institutes of Health Stroke Scale (NIHSS) and the modi�ed Rankin Scale (mRS) were applied to assess
stroke severity by trained neurologists. BP measurements were performed by trained nurses according to
a standard protocol adapted from procedures recommended by the American Heart Association.
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Outcome assessment
Cognitive function at 3 months after stroke was evaluated by trained neurologists using the Montreal
Cognitive Assessment (MoCA) and Mini-Mental State Examination (MMSE). Prior studies found that
people whose education ≤12 years tended to perform worse on the MoCA test [17]. Thus, 1 point was
additionally added for participants with education ≤12 years on their crude MoCA score (if <30) to correct
for education effects. Lower scores indicate worse cognitive function, and PSCI was de�ned as a MoCA
score of less than 23 [18, 19] or MMSE score of less than 27 [20].

Statistical analysis
Baseline characteristics were summarized according to the quartiles of plasma sST2 levels. Means with
standard deviation(SD) or median with interquartile range were used for continuous variables, and the
generalized linear regression models were further used to test for trend across the sST2 quartiles.
Frequency with percentage was used for categorical variables, and the Cochran-Armitage trend χ2 tests
were used to test for trend.

First, we performed generalized linear regression models to test the association between plasma sST2
levels and continuous MoCA and MMSE score. Second, both MoCA and MMSE score were categorized
into two groups (without versus with PSCI). Logistic regression models were used to calculate odds ratios
(ORs) and 95% con�dence intervals (CIs) for the association of plasma sST2 levels with the incident of
PSCI. Three models were used with an increasing level of adjustment. Model 1 was adjusted for age, sex
and education level. Model 2 further adjusted for current smoking, alcohol drinking, time from onset to
randomization, systolic BP, baseline NIHSS and mRS score, medical history (hypertension, diabetes
mellitus, hyperlipidemia, and coronary heart disease), use of antihypertensive medications, randomized
treatment, and ischemic stroke subtype. Available evidence suggested that elevated sST2 levels were
involved in pro-in�ammatory response [21, 22], and in�ammation may be an intermediary in the relation
of sST2 levels to cognitive impairment. In consideration of adjustment for a risk factor that is in the
causal pathway from the exposure to outcome will reduce or even remove the effect of interest, we further
conducted a separate analysis with hsCRP included in a multivariable-adjusted model based on the
model 2. We tested for linear trends across the median of sST2 quartiles.

Moreover, Hosmer Lemeshow χ2 statistic was used to assess the calibration of the model with or without
sST2. C statistic, net reclassi�cation index (NRI) and integrated discrimination improvement (IDI) were
applied to evaluate the predictive ability of plasma sST2 beyond conventional risk factors model, which
including age, sex, education level, systolic BP, baseline NIHSS, baseline mRS, hypertension, diabetes
mellitus, ischemic stroke subtype, and hsCRP. In addition, random forest regression model, one of the
most robust ensemble machine learning methods for classi�cation and regression, was used to assess
the importance of potential predictors. “Mean Decrease Accuracy” is a type of importance measure and
the value is larger suggests that the predictor is more important. Multiple imputation for missing data
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was performed using the Markov chain Monten Carlo method. All two-sided P values <0.05 were
considered to be statistically signi�cant. Statistical analysis was conducted using SAS statistical
software, version 9.4 (SAS Institute Inc, Cary, NC).

Results

Baseline Characteristics
A total of 619 patients (434 men and 185 women) with a mean (SD) age of 60.0 (10.5) years were
enrolled in the present study. The median of plasma sST2 level was 163.51 pg/mL (interquartile range,
117.60-238.77 pg/mL). The baseline characteristics across the quartiles of sST2 levels were summarized
in Table 1. Compared to the patients in the lowest quartile of sST2 levels, those in the higher quartile were
tended to be male and older, to have higher baseline NIHSS and mRS score, to have higher level of hsCRP,
and to have shorter time from onset to randomization and lower proportion of antihypertensive
medications use.
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Table 1
Baseline Characteristics of Participants According to Plasma soluble ST2 (sST2) quartiles.

Characteristics* sST2, pg/mL p
trend

< 117.60 117.60-
163.51

163.51-
238.77

≥ 238.77

No. of subjects 155 (25.0) 154 (24.9) 156 (25.2) 154 (24.9)  

Demographic features          

Age, y 58.5 ± 10.3 59.9 ± 9.6 59.2 ± 10.3 62.5 ± 11.2 0.003

Male sex, n (%) 88 (56.8) 102 (66.2) 121 (77.6) 123 (79.9) < 
0.001

Education, n (%)          

Illiteracy 8 (5.2) 15 (9.7) 10 (6.4) 18 (11.7) 0.10

Primary 61 (39.4) 64 (41.6) 53 (34.0) 56 (36.4) 0.34

High school 75 (48.4) 68 (44.2) 80 (51.3) 72 (46.8) 0.90

College or higher 11 (7.1) 7 (4.6) 13 (8.3) 8 (5.2) 0.83

Current cigarette smoking, n
(%)

55 (35.5) 56 (36.4) 61 (36.5) 53 (34.4) 0.67

Current alcohol drinking, n (%) 51 (32.9) 52 (33.8) 57 (36.4) 53 (34.9) 0.63

Clinical features          

Time from onset to
randomization, h

12.0 (5.0–
24.0)

12.0 (5.0–
24.0)

12.0 (6.0–
24.0)

6.6 (4.0–
24.0)

0.02

Baseline systolic BP, mm Hg 168.3 ± 17.5 166.0 ± 15.2 166.6 ± 16.6 169.0 ± 
17.2

0.64

Baseline diastolic BP, mm Hg 98.5 ± 9.6 97.8 ± 9.7 98.2 ± 9.4 98.6 ± 11.4 0.85

Baseline NIHSS score 4.0 (3.0–
7.0)

4.0 (2.0–
6.0)

4.0 (2.0–
7.0)

6.0 (3.0–
9.0)

< 
0.001

Baseline modi�ed Rankin
Scale score

3.0 (2.0–
3.0)

3.0 (2.0–
4.0)

3.0 (1.0–
3.0)

3.0 (2.0–
4.0)

< 
0.001

High-sensitive C-reactive
protein, mg/L

1.3 (0.6–
3.7)

1.8 (0.7–
4.9)

2.1 (0.9–
4.5)

3.8 (1.4–
10.0)

< 
0.001

Medical history, n (%)          

Abbreviations: BP, blood pressure; NIHSS, National Institute of Health Stroke Scale.

*Continuous variables are expressed as mean ± standard deviation or median (interquartile range).
Categorical variables are expressed as frequency (%).
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Characteristics* sST2, pg/mL p
trend

< 117.60 117.60-
163.51

163.51-
238.77

≥ 238.77

Hypertension 122 (78.7) 120 (77.9) 123 (78.9) 111 (72.1) 0.21

Hyperlipidemia 14 (9.0) 10 (6.5) 8 (5.1) 10 (6.5) 0.32

Diabetes mellitus 30 (19.4) 23 (15.0) 30 (19.2) 21 (13.6) 0.34

Coronary heart disease 12 (7.7) 20 (13.0) 16 (10.3) 18 (11.7) 0.41

Family history of stroke 33 (21.3) 22 (14.3) 22 (14.1) 24 (15.6) 0.19

Use of antihypertensive drugs 75 (48.4) 70 (45.5) 67 (43.0) 58 (37.7) 0.05

Ischemic stroke subtype, n (%)          

Thrombotic 101 (65.2) 101 (65.6) 105 (67.3) 95 (61.7) 0.61

Embolic 4 (2.6) 5 (3.3) 5 (3.2) 9 (5.8) 0.15

Lacunar 50 (32.3) 48 (31.2) 46 (29.5) 50 (32.5) 0.95

Receiving immediate BP
reduction

67 (43.2) 81 (47.4) 83 (53.2) 72 (46.8) 0.53

Abbreviations: BP, blood pressure; NIHSS, National Institute of Health Stroke Scale.

*Continuous variables are expressed as mean ± standard deviation or median (interquartile range).
Categorical variables are expressed as frequency (%).

Association Between plasma sST2 and PSCI
At 3-month follow-up, the median (interquartile range) score of MoCA and MMSE were 22.0 (18.0–26.0)
and 26.0 (22.0–29.0), respectively. There were signi�cantly decreasing trends in MoCA and MMSE scores
as sST2 increased from the lowest quartile to the highest quartile (Fig. 1). 325 (52.5%) or 323 (52.2%)
participants developed PSCI according to MoCA or MMSE, respectively. The incidences of PSCI increased
from the lowest quartile (sST2 < 117.60 pg/mL) to the highest quartile (sST2 ≥ 238.77 pg/mL) (Table 2). 
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Table 2
ORs and 95% CIs for the Risk of post-stroke cognitive impairment According to sST2 quartiles.

  sST2, pg/mL p value for
trend

< 117.60 117.60-163.51 163.51-238.77 ≥ 238.77

Median 89.75 139.13 196.13 349.14  

Cognitive impairment: MoCA

Cases, n
(%)

63
(40.7)

79 (51.3) 81 (51.9) 102 (66.2) < 0.001

Model 1 1.00 1.48 (0.93–
2.35)

1.56 (0.98–
2.48)

2.53 (1.55–
4.12)

< 0.001

Model 2 1.00 1.51 (0.93–
2.46)

1.59 (0.98–
2.59)

2.33 (1.40–
3.89)

0.002

Model 3 1.00 1.52 (0.94–
2.46)

1.60 (0.98–
2.60)

2.35 (1.41–
3.94)

0.002

Cognitive impairment: MMSE

Cases, n
(%)

69
(44.5)

73 (47.4) 81 (51.9) 100 (64.9) < 0.001

Model 1 1.00 1.04 (0.66–
1.66)

1.28 (0.80–
2.04)

1.93 (1.19–
3.14)

0.003

Model 2 1.00 1.08 (0.67–
1.74)

1.30 (0.81–
2.11)

1.72 (1.04–
2.85)

0.022

Model 3 1.00 1.09 (0.68–
1.76)

1.32 (0.81–
2.13)

1.77 (1.07–
2.95)

0.018

Abbreviations: sST2, soluble suppression of tumorigenicity 2; MoCA, Montreal Cognitive Assessment;
MMSE, Mini-Mental State Examination;

and OR, odds ratio.

MoCA score of < 23 or MMSE score of < 27 indicates cognitive impairment.

Model 1: adjusted for age, sex, and education level;

Model 2: adjusted for model 1 and further adjusted for current smoking, alcohol drinking, time from
onset to randomization, systolic blood pressure, baseline National Institutes of Health Stroke Scale
score, baseline modi�ed Rankin Scale score, medical history (hypertension, diabetes mellitus,
hyperlipidemia, and coronary heart disease), use of antihypertensive medications, randomized
treatment and ischemic stroke subtype.

Model 3: adjusted for model 2 and further adjusted for hsCRP.

After adjustment for age, sex, education level, current smoking, alcohol drinking, time from onset to
randomization, systolic BP, baseline NIHSS and mRS score, medical history (hypertension, diabetes
mellitus, hyperlipidemia, and coronary heart disease), use of antihypertensive medications, randomized
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treatment and ischemic stroke subtype (model 2), the odds of developing PSCI (de�ned by MoCA score)
increased signi�cantly with elevated baseline sST2 levels (p for trend = 0.002). This signi�cant
association remained when further adjustment for hsCRP levels (model 3). Compared to patients in the
lowest quartile of sST2, those in the highest quartile had 2.35-fold (95% CI 1.41–3.94) risk of PSCI.
Similar independent association was also observed when PSCI was de�ned according to MMSE score,
the corresponding adjusted OR (95% CI) of PSCI was 1.77 (1.07–2.95) for patients in the highest quartile
of sST2 in comparison with those in the lowest quartile of sST2 (Table 2).

Incremental predictive value of plasma sST2
The Hosmer Lemeshow test showed that model calibration was adequate after adding plasma sST2 to
the basic model containing conventional risk factors. Incorporation sST2 into the basic model also
signi�cantly improved the discriminatory power (C statistic increased from 0.674 to 0.692, p = 0.04) and
risk reclassi�cation performance (continuous NRI 18.5%; IDI 1.6%; both p < 0.05) when PSCI was de�ned
by MoCA score (Table 3). Similar incremental predictive value of sST2 was observed when PSCI was
evaluated by MMSE score.
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Table 3
Reclassi�cation Statistics (95% CI) for post-stroke cognitive impairment by plasma sST2 Among

Participants.

  C statistic Calibration
statistic

NRI (Continuous) IDI

  Estimate
(95% CI)

p
value

χ2 p
value

Estimate
(95% CI),
%

p
value

Estimate
(95% CI),
%

p
value

Cognitive
impairment: MoCA

               

Conventional
model

0.674
(0.635
to
0.710)

  4.96 0.76 Reference   Reference  

Conventional
model + sST2
(quartiles)

0.692
(0.654
to
0.728)

0.04 9.42 0.31 18.5 (2.9
to 34.1)

0.02 1.6 (0.6
to 2.5)

< 
0.01

Cognitive
impairment: MMSE

               

Conventional
model

0.659
(0.620
to
0.697)

  7.74 0.46 Reference   Reference  

Conventional
model + sST2
(quartiles)

0.675
(0.637
to
0.712)

0.04 2.02 0.98 20.3 (4.7
to 36.0)

0.01 1.0 (0.2
to 1.7)

0.01

Abbreviations: sST2, soluble suppression of tumorigenicity 2; CI, con�dence interval; IDI, integrated
discrimination index; MoCA, Montreal Cognitive Assessment; and NRI, net reclassi�cation
improvement.

MoCA score of < 23 or MMSE score of < 27 indicates cognitive impairment.

Conventional model included age, sex, education level, systolic blood pressure, baseline National
Institutes of Health Stroke Scale score, baseline modi�ed Rankin Scale score, hypertension, diabetes
mellitus, and ischemic stroke subtype, and hsCRP.

Additionally, to test the contribution of potential predictors in relation to PSCI, mean decrease in accuracy
was calculated. The random forest regression models suggested that baseline plasma sST2 was one of
the most important predictors for PSCI (Fig. 2).

 

Discussion
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This prospective study using data from CATIS trial found that higher plasma sST2 levels were associated
with increased risk of PSCI, independently of potential confounders including education, stroke severity
and medical history. The signi�cant association remained when further controlled in�ammatory
biomarker. In addition, adding sST2 levels into the model containing conventional risk factors statistically
improved the predictive ability, as evidenced by C statistic, NRI and IDI statistic. Furthermore, sST2 was
one of the most important predictors for PSCI. These �ndings provided population-based evidence of
plasma sST2 as a potential biomarker in predicting PSCI.

Emerging evidence from epidemiological studies support that sST2 is of diagnostic and prognostic value
in the setting with various cardiovascular diseases, including heat failure, coronary artery disease, and
ischemic stroke [15, 23–26]. For example, the Linz Stroke Unit Study conducted in acute ischemic stroke
patients reported a higher level of sST2 in decedents than survivors [24]. Furthermore, Wolcott et al
demonstrated that sST2 was an independent predictor of short-term mortality, functional outcome and
hemorrhagic transformation in patients with ischemic stroke [25]. Of note, patients with cardiovascular
diseases are at higher risk of experiencing cognitive decline. However, clinical studies designed to
speci�cally investigate the association between sST2 and cognitive impairment, especially in the
condition of ischemic stroke, are sparse.

A small study of 18 mild cognitive impairment patients and 17 healthy controls showed that serum sST2
levels were signi�cantly higher in patients with mild cognitive impairment than controls [27]. Furthermore,
Andersson et al using the data from the Framingham Offspring Study reported a cross-sectional
association between sST2 concentrations and cognitive impairment, and they found participants in the
highest quartile of sST2 had signi�cantly lower brain volumes and poorer delayed performance on the
visual reproduction test than those in the lowest quartile [15]. Similarly, previous studies also suggested
signi�cant associations between other cardiac biomarkers with neurological disorders. For example, a
cross-sectional analysis of 860 ischemic stroke patients suggested that hs-cTnT was associated with the
severity of white matter lesions, which was considered as a predictor of poorer cognitive function [28, 29].
Recently, the PROSCIS-B (Prospective Cohort With Incident Stroke Berlin) study reported that higher hs-
cTnT was associated with higher prevalence of cognitive impairment at baseline and lower Telephone
Interview for Cognitive Status-modi�ed during 3-year follow-up in patients with mild-to-moderate ischemic
stroke [20]. The present study, to our knowledge, was the �rst longitudinal study to directly characterize
the relationship of sST2 and PSCI, extending the connection of heart and brain to the patients with
ischemic stroke.

The mechanisms underlie the sST2-PSCI association are still unclear, but several potential
pathophysiological pathways have been proposed. Cardiac dysfunction was implicated in various
pathological conditions, including hemodynamic stress, cerebral hypoperfusion, neuroin�ammation,
cardiac arrhythmias, and hypercoagulation, and then may further lead to cognitive impairment [6, 7].
Furthermore, interleukin 33 was found to be neuroprotective in experimental stroke models [30], and the
administration of interleukin 33 could reduce cognitive decline [27]. However, sST2, as a decoy receptor



Page 13/21

for interleukin 33, could inhibit the bene�cial actions of interleukin 33 signaling and augment
neuroin�ammation.

Several lines of evidence suggested that age, sex, education attainment, admission BP, stroke severity,
medical history, ischemic stroke subtype, and in�ammation were associated with cognitive status in the
general population or participants with cardiovascular

disease [31–35]. In the present study, the sST2-PSCI relationship remained after adjustment for these
established risk factors, indicating sST2 independently contributed to the risk of PSCI. This might relate
to plasma sST2 re�ecting heart and brain injury, and its speci�city for cardiac function might distinguish
plasma sST2 from other blood-based biomarkers with predictive value for PSCI re�ecting other biological
processes, such as tHcy, RF, MMP-9 and TIMP-1[36–38].

In addition, incorporating sST2 into a model with known risk factors statistically improved discrimination
and reclassi�cation for PSCI prediction. Moreover, sST2 was one of the most important predictors for
PSCI. Therefore, the evaluation of the association between sST2 and PSCI had important clinical
signi�cance given the high prevalence and heavy disease burden of PSCI. These �ndings, coupled with
the evidence that sST2 was of prognosis value in ischemic stroke patients, imply the clinical usefulness
of sST2 measurement in patients with acute ischemic stroke. Future well-designed clinical trials aimed to
test the effect of improving cardiac function on cognitive impairment among ischemic stroke patients are
warranted.

Our study was based on a subsample of the well-performed CATIS trial with standardized protocol and
rigid quality control procedures, enabling us to provide a more comprehensive and valid assessment of
the association between plasma sST2 levels with PSCI. However, our study has several limitations. First,
patients with BP ≥ 220/120 mm Hg or treatment with intravenous thrombolytic therapy at admission
were not included in the CATIS trial. These limited the generalizability of our �ndings to all acute ischemic
strokes. Second, plasma sST2 levels were only measured once at admission, we could not explore its
dynamic changes over time and the effect on PSCI. Third, we did not collect the information of pre-stroke
cognitive status, which may have confounding effects on our �ndings. Finally, the data of cardiac
imaging, such as left atrial volume or left ventricular dysfunction were also not recorded. Hence, we could
not further control these factors.

Conclusions
In conclusion, elevated concentrations of plasma sST2 levels were signi�cantly associated with cognitive
impairment in acute ischemic stroke patients, independently of established risk factors. Our �ndings
provided additional information for early identifying patients at increased risk of PSCI.

Abbreviations
sST2: Soluble suppression of tumorigenesis-2;
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MoCA: Montreal Cognitive Assessment;

MMSE: Mini-Mental State Examination;

PSCI: Post-stroke cognitive impairment;

NT-proBNP: N-terminal pro-B-type natriuretic peptide;

hs-cTnT: High-sensitivity cardiac Troponin T;

CATIS: China Antihypertensive Trial in Acute Ischemic Stroke;

BP: Blood pressure;

hsCRP: High-sensitive C-reactive protein;

NIHSS: National Institutes of Health Stroke Scale;

mRS: Modi�ed Rankin Scale;

ORs: Odds ratios;

CIs: Con�dence intervals;

NRI: Net reclassi�cation index;

IDI: Integrated discrimination improvement;

SD: Standard deviation
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Figure 1

MoCA and MMSE score in acute ischemic stroke patients by sST2 quartiles. Panel A: MoCA score; Panel
B: MMSE score. MoCA: Montreal Cognitive Assessment; MMSE: Mini-Mental State Examination; sST2:
soluble suppression of tumorigenicity 2.
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Figure 2

Potential predictors importance analyses for Post-stroke cognitive impairment. Panel A: Montreal
Cognitive Assessment (MoCA) score <23; Panel B: Mini-Mental State Examination (MMSE) score <27.
mRS: modi�ed Rankin Scale score; sST2: soluble suppression of tumorigenicity 2; NIHSS: National
Institutes of Health Stroke Scale score; hsCRP: high-sensitive C-reactive protein; SBP: systolic blood
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pressure. Mean Decrease Accuracy: a type of importance measure and the value is larger suggests that
the predictor is more important
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