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Myocardial Infarction Is Associated With
Increased Stroke Severity, In-Hospital
Mortality, and Complications: Insights From
China Stroke Center Alliance Registries
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Gaoting Ma, MD; Bo Wang, MD; Baixue Jia, MD; Yilong Wang "=, MD; Zhongrong Miao “, MD;
Yongjun Wang “=, MD; Dapeng Mo “*/, MD

BACKGROUND: Prior studies have shown an increased risk of ischemic stroke (IS) after myocardial infarction (Ml); however, there
are limited studies concerning the characteristics, in-hospital mortality, and complications of patients with IS with a medical
history of MI. We hypothesized that patients with IS with a medical history of Ml may experience more severe strokes and have
a higher risk of in-hospital mortality and complications than patients with IS without a medical history of M.

METHODS AND RESULTS: Consecutive in-hospital data were extracted from the China Stroke Center Alliance database from
August 2015 to July 2019. Patient characteristics, hospital tests, in-hospital mortality, and complications were analyzed and
compared in patients with IS with or without a history of MI. Of 893 429 patients with IS, we identified 81 646 (9.1%) patients
with a history of MI (MI group). Compared with patients with IS without MI, MI group patients were older, had a lower preva-
lence of current smoking, had a higher prevalence of a relative medical history, and took more medications before admission.
Compared with the group with IS without MI, the MI group had a higher National Institute of Health Stroke Scale score after
onset (4.0 versus 3.0; Hodges-Lehmann estimator, 22.5) and a higher proportion of severe strokes (National Institute of Health
Stroke Scale score >15) (7.1% versus 4.4%; absolute standardized difference=11.6%). In the fully adjusted models, the risk of
in-hospital mortality was higher in the MI group (odds ratio [OR], 1.74; 95% ClI, 1.57-1.92; P<0.0001). Ml group patients also
had a higher risk of complications, including urinary tract infection (OR, 1.28; 95% ClI, 1.2-1.36; P<0.0001), gastrointestinal
bleeding (OR, 1.29; 95% Cl, 1.19-1.39; P<0.0001), pneumonia (OR, 1.24; 95% CI, 1.21-1.28; P<0.0001), depression (OR, 1.33;
95% Cl, 1.24-1.42; P<0.0001), seizure (OR, 1.35; 95% Cl, 1.22-1.49; P<0.0001), atrial fibrillation (OR, 1.78; 95% Cl, 1.71-1.86;
P<0.0001), and cardiac or respiratory arrest (OR, 1.98; 95% Cl, 1.78-2.2; P<0.0001).

CONCLUSIONS: Patients with IS with a medical history of Ml have an increased risk of severe stroke, in-hospital mortality, and
complications. Studies exploring the underlying mechanisms are needed to improve and tailor stroke treatment strategies.

Key Words: complications m ischemic stroke m mortality m myocardial infarction

where one fifth of the world’s population resides. most of which were in-hospital deaths. Myocardial
In the National Epidemiological Survey of Stroke  infarction (MI) is another globally leading cause of
in China, which involved 480 687 individuals from death, and it shares the same pathogenesis and risk
31 provinces between 2012 and 2013, the annual factors with cerebral infarction.®* Prior studies have

Stroke is the leading cause of death in China, mortality rate of stroke was 115 cases per 100 000,°
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Duan et al

CLINICAL PERSPECTIVE

What Is New?

e This study aims to illustrate the effect of a pre-
vious myocardial infarction on the severity of
cerebral infarction, mortality, and complications
during hospitalization for patients with ischemic
stroke.

What Are the Clinical Implications?

e This study shows that patients with ischemic
stroke with a medical history of myocardial in-
farction have an increased risk of severe stroke,
in-hospital mortality, and complications, which
indicates that special attention and tailored
stroke treatment strategies should be paid to
and given to this special patient group.

Nonstandard Abbreviations and Acronyms

ASD absolute standardized difference
CSCA China Stroke Center Alliance

HL Hodges-Lehmann

IS ischemic stroke

nMI without medical history of myocardial

infarction

shown an increased risk of ischemic stroke (IS) after
MI.>8 However, although the relationship between MI
and cerebral infarction has been studied extensively,
the effect of a previous MI on the severity of cerebral
infarction, mortality, and complications during hospi-
talization for IS still lacks effective research. To better
address this knowledge gap, in this study, we aimed
to illustrate the characteristics, in-hospital mortality,
and complications among patients with IS with or
without a history of Ml by using registry data from the
China Stroke Center Alliance (CSCA), which included
1 006 798 patients from 1476 hospitals.

METHODS

Data Source and Study Population

This study was approved by the institutional eth-
ics committee at Beijing Tiantan Hospital, and the
subjects gave informed consent. The data that sup-
port the findings of this study are available from the
corresponding author on reasonable request. Data
were obtained from the CSCA database from August
1, 2015, to July 31, 2019. The CSCA is a national,
hospital-based, multicenter, voluntary, multifaceted
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intervention and continuous quality improvement ini-
tiative. The data coordinating center of the CSCA re-
sides at the China National Clinical Research Center
for Neurological Diseases, Beijing Tiantan Hospital.
Data were collected via the web-based patient data
collection and management tool (Medicine Innovation
Research Center, Beijing, China), abstracted via chart
review, coded, deidentified, and transmitted in a se-
cure manner to maintain patient confidentiality com-
pliant with national privacy standards. The following
data were collected for each hospitalization: patient
demographics, disease and medication history, hospi-
tal presentation, initial neurological status, medications
and interventions, reperfusion strategy, and in-hospital
outcomes and complications. The detailed content
of each category and the definition of in-hospital out-
comes and complications can be found in the online
CSCA data.” As of July 31, 2019, 1476 hospitals in
China have contributed detailed clinical information to
serve as a benchmark for the stroke care quality of
1 006 798 patients with acute stroke or transient is-
chemic attack (TIA), which represents approximately
15.3% of all the nation’s hospitalizations in 9617 public
secondary and tertiary hospitals.

The enrolled consecutive patients in the participating
hospitals in the CSCA should meet the following crite-
ria: (1) are aged >18 years; (2) have a primary diagno-
sis of acute stroke/TIA confirmed by brain computed
tomography or magnetic resonance imaging, including
IS (TIA was involved), intracerebral hemorrhage, or sub-
arachnoid hemorrhage; (3) are within 7 days of symp-
tom onset; and (4) are admitted either directly toward or
through the emergency department. Patients with ce-
rebral venous sinus thrombosis or honcerebrovascular
diseases were excluded. In this study, as the subjects
were patients with IS (TIA was involved) with or without
a history of MI, we excluded patients with subarachnoid
hemorrhage and intracranial hemorrhage, as well as
patients without Ml information (Figure).

Patient Characteristics

Baseline patient characteristics included demograph-
ics (age, sex, average family income, and education
level) and relevant comorbidities, such as smoking,
drinking, atrial fibrillation, prior stroke or TIA, hyper-
tension, diabetes, dyslipidemia, heart failure, periph-
eral vascular disease, prosthetic heart valve, chronic
obstructive pulmonary disease, mental disturbance,
liver insufficiency, or kidney insufficiency. Medications
before admission (antiplatelet, anticoagulation, antihy-
pertensive, cholesterol-reducing, and diabetic medica-
tions and Chinese patent drugs), parameters measured
at admission (systolic blood pressure, diastolic blood
pressure, pulse rate, and in-hospital National Institute
of Health Stroke Scale [NIHSS] score), expenditures
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1,006,798 patients in CSCA

program from 1,476 hospitals

A 4

A 4

Excluding patients under 18 years of age: 0

Excluding SAH, ICH patients: 103,640

Initial sample population:

903,158 from 1,473 hospitals

Excluding patients without age information: 0
» Excluding patients without sex information: 0

v Excluding patients without Ml information: 9,729

Study population: 893,429

from 1,473 hospitals

Figure. Study flowchart diagram.

CSCA indicates China Stroke Center Alliance; ICH, intracranial hemorrhage; MI, myocardial infarction; and SAH, subarachnoid

hemorrhage.

of hospitalization (hospital expenditure, medicine ex-
penditure, and length of stay), and hospital tests and
measurements (low-density lipoprotein, total choles-
terol, triglyceride, hemoglobin A1C, fasting glucose,
homocysteine, serum creatinine, blood urea nitrogen,
international normalized ratio, uric acid, and body mass
index) were also included in the statistics. To better
evaluate the difference in in-hospital NIHSS scores be-
tween patients with IS with a medical history of Ml (Ml
group) and patients with IS without a medical history
of MI (hMI group), we divided the NIHSS scores into 3
grades of 0 to 4 (mild stroke), 5 to 14 (moderate stroke),
and >15 (severe stroke) and compared the 2 groups.

Outcome Measure

The primary outcome of interest for this study was
in-hospital mortality. The secondary outcome was in-
hospital complications, including urinary tract infec-
tion, gastrointestinal bleeding, pneumonia, decubitus
ulcer, deep venous thrombosis, pulmonary embolism,
depression, seizure, arterial fibrillation, and cardiac or
respiratory arrest.

Statistical Analysis

Subjects were divided into 2 groups by the status of
MI. The baseline table was produced by %ggBaseline,
an SAS macro that can analyze and report baseline
characteristics automatically.? Specifically, continuous
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variables are reported as the mean+SD or median (in-
terquartile range), where appropriate. Categorical vari-
ables are presented as frequencies and percentages.
Given the extensive data set, comparisons in which
P<0.05 indicate a statistically significant difference
but may not have any clinical significance. Therefore,
baseline characteristics were compared using abso-
lute standardized differences (ASDs), with an ASD >10
considered to be clinically significant.® Multiple logistic
regression models were used to assess the associa-
tion between MI and in-hospital outcomes and com-
plications. In this study, we defined 3 models. In model
1, there was no adjustment for potential confounding
variables. In model 2, the following potential confound-
ing variables were adjusted for; age, sex, a history of
smoking, a history of drinking, atrial fibrillation or flut-
ter, hypertension, diabetes, dyslipidemia, heart failure,
peripheral vascular disease, prosthetic heart valve,
chronic obstructive pulmonary disease, liver insuffi-
ciency or kidney insufficiency, antiplatelet medication,
anticoagulation medication, antihypertensive medica-
tion, cholesterol-reducing medication, diabetic medi-
cation, Chinese patent drugs, diastolic blood pressure,
medicine expenditures, and length of stay. In model 3,
the in-hospital NIHSS score variable was added in ad-
dition to the variables of model 2. Statistical analyses
were performed using SAS version 9.4 (SAS Institute
Inc). A 2-sided value of P<0.05 was set for statistical
significance.
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RESULTS

Among 1 006 798 patients in the CSCA program from
1476 hospitals, 103 640 patients with subarachnoid
hemorrhage or intracranial hemorrhage and 9729 pa-
tients without MI information were excluded. The final
study population was 893 429 patients from 1473
hospitals, representing the final cohort included in our
analysis (Figure).

Baseline Demographics

Of 893 429 patients with IS hospitalized, we identified
81 646 (9.1%) patients with a history of MI (Ml group)
and 811 783 (90.9%) patients without a history of Ml
(nMl group) (Table 1). The mean age of the MI group pa-
tients was slightly older than that of the nMI group pa-
tients (70.0+11.0 versus 65.6+£12.1 years; ASD=38.1%).
In these 2 groups, male patients were slightly predomi-
nant (56.1% in the MI group and 62.8% in the nMI group).
The prevalence of current smoking in the MI group was
significantly lower than that in the nMI group (17.7%
versus 24.3%; ASD/Hodges-Lehmann [HL], 16.3). The
median in-hospital NIHSS score in the MI group was
higher than that in the nMI group (4.0 versus 3.0; HL
estimator=22.5). Further stratified analysis showed
that the proportion of patients with mild stroke (NIHSS
score, 0—4 points) in the nMI group was significantly
higher than that in the MI group (50.5% versus 39.7%;
ASD/HL, 21.8), whereas the proportion of patients with
severe stroke (NIHSS score >15) in the MI group was
higher than that in the nMI group (7.1% versus 4.4%;
ASD/HL, 11.6). The MI group patients had a higher in-
cidence of other chronic diseases than the nMI group
patients in their medical history, such as atrial fibrillation
or flutter, prior stroke or TIA, hypertension, diabetes,
dyslipidemia, heart failure, peripheral vascular disease,
prosthetic heart valve, chronic obstructive pulmonary
disease, and liver insufficiency or kidney insufficiency.
This trend was also consistent when comparing the
medications before admission in these 2 groups. There
was no significant difference in most hospital tests be-
tween the 2 groups (Table 2). However, the MI group
patients spent much more on medical expenditures
(6045.1+£6463.3 versus 5409.7+5395.5 Chinese mon-
etary unit; ASD=10.7%) and stayed longer in the hos-
pital than the nMI group patients (median, 11.0 versus
10.0 days; HL estimator=10.0).

In-Hospital Mortality and Complications

The rates of in-hospital mortality and complications in
all enrolled patients with IS were 0.4% (3721/893 429)
and 12.0% (106 818/893 429), respectively. Among
all the complications reported, pneumonia and atrial
fibrillation were the most common, occurring in
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approximately 8.5% and 4.9% of patients, respectively,
followed by depression (1.3%), urinary tract infection
(1.2%), deep venous thrombosis (0.9%), gastrointes-
tinal bleeding (0.9%), seizure (0.5%), decubitus ulcer
(0.3%), cardiac or respiratory arrest (0.3%), and pulmo-
nary embolism (0.2%) (Table 3). The rate of in-hospital
mortality in the MI group was approximately 1.0%,
which was significantly higher than the rate of 0.4% in
the nMI group (odds ratio [OR], 2.94; 95% ClI, 2.72—
3.18; P<0.0001). Similarly, the proportion of complica-
tions in the MI group (18.5%) was significantly higher
than that in the nMI group (11.3%) (OR, 1.78; 95% ClI,
1.74-1.81; P<0.0001). As mentioned above, 3 multiple
logistic regression models were used to assess the as-
sociation between MI and in-hospital outcomes and
complications. In the fully adjusted models (model
3), the MI group that remained had an elevated risk
of death (OR, 1.74; 95% ClI, 1.57-1.92; P<0.0001) or
complications (OR, 1.25; 95% Cl, 1.22—1.28; P<0.0001)
compared with the nMI group (Table 3). In model 1,
the proportions of all kinds of complications men-
tioned above were higher in the MI group (P<0.0001).
However, in model 2, the OR for deep venous throm-
bosis decreased from 1.48 to 0.98, and the OR for
pulmonary embolism decreased from 1.52 to 1.06. In
model 3, the in-hospital NIHSS score was added to
the adjusted variables, and the OR for decubitus ulcer
decreased from 2.12 to 1.1. The risk of complications,
including urinary tract infection, gastrointestinal bleed-
ing, pneumonia, depression, seizure, atrial fibrillation,
and cardiac or respiratory arrest, in the Ml group was
elevated in all 3 models (P<0.0001) (Table 3).

DISCUSSION

In the current statistical analysis of registry data from
the CSCA, a medical history of Ml was associated with
a higher NIHSS score after onset and with a higher
rate of in-hospital mortality and complications in pa-
tients with IS. This result overturns the misconception
of some previous researchers: the risk of cerebral in-
farction and severity of IS in patients with previous Ml
might be lower than in other patients because of the
good control of high risks and good secondary pre-
vention measures. However, these results support the
recent findings by Dabilgou et al, which showed that
the predictors of death in patients with acute IS were
a history of heart disease, consciousness disorders,
hyperglycemia on admission, and pneumonia.'® In ad-
dition, this study also suggests that patients with a pre-
vious history of Ml should be given closer attention and
more active treatment.

In this study, the proportion of admitted patients with
IS with Ml was ~9.1%, which is less than the prevalence
of 16.8% in National Epidemiological Survey of Stroke



Duan et al Myocardial Infarction Increases Stroke Severity

Table 1. Demographic and Clinical Characteristics of Patients With Versus Without History of MI

Total (N=893 429 With medical history of MI Without medical history of Mi ASD/HL

Variables [100%]) (N=81 646 [9.1%)]) (N=811 783 [90.9%]) estimator
Age, mean+SD, y 66.0+12.0 70.0+11.0 65.6+12.1 38.1
Male, N (%) 555 579 (62.2) 45 820 (56.1) 509 759 (62.8) 137
Average income of family, mean+SD, x10° 52.7+47.8 52.9+47.8 52.7+47.8 0.4
RMB
Still smoking, N (%) 211 603 (23.7) 14 467 (17.7) 197 136 (24.3) 16.3
History of drinking, N (%) 207 889 (23.3) 15782 (19.3) 192 107 (23.7) 10.7
Diagnosis, N (%)

IS without TIA 829 103 (92.8) 75 466 (92.4) 753 637 (92.8) 15

TIA 64 326 (7.2) 6180 (7.6) 58 146 (7.2) 1.5
In-hospital NIHSS score

Mean+SD 3.0 (2.0-6.0) 4.0 (2.0-8.0) 3.0 (1.0-6.0) 225
In-hospital NIHSS score, N (%)

Undocumented 212 856 (23.8) 24 829 (30.4) 188 027 (23.2) 16.3

0-4 (Mild stroke) 442 491 (49.5) 32 431 (39.7) 410 060 (50.5) 21.8

5-14 (Moderate stroke) 196 180 (22.0) 18 553 (22.7) 177 627 (21.9) 1.9

>15 (Severe stroke) 41902 (4.7) 5833 (7.1) 36 069 (4.4) 1.6
Medical history, N (%)

Atrial fibrillation or flutter 46 214 (5.2) 11 491 (14.1) 34723 (4.3) 34.4

Prior stroke or TIA 298 479 (33.4) 35083 (43.0) 263 396 (32.4) 22.0

Hypertension 571 655 (64.0) 58 577 (71.7) 513 078 (63.2) 18.2

Diabetes 188 839 (21.1) 22 164 (27.1) 166 675 (20.5) 15.5

Dyslipidemia 69 304 (7.8) 9952 (12.2) 59 352 (7.3) 16.6

Heart failure 9281 (1.0) 4273 (5.2) 5008 (0.6) 277

PVD 15587 (1.7) 3348 (4.1) 12239 (1.5) 15.8

Prosthetic heart valve 1440 (0.2) 796 (1.0) 644 (0.1) 12.2

Dementia 4305 (0.5) 636 (0.8) 3669 (0.5 3.7

COPD 10959 (1.2) 2291 (2.8) 8668 (1.1) 12.3

Liver insufficiency or kidney insufficiency 8919 (1.0) 1818 (2.2) 7101 (0.9) 10.5
Medications before admission, N (%)

Antiplatelet 188 757 (21.1) 30571 (37.4) 158 186 (19.5) 40.5

Anticoagulant 35 703 (4.0) 7176 (8.8) 28 527 (3.5) 222

Antihypertensive 416 553 (46.6) 47 009 (57.6) 369 544 (45.5) 24.4

Cholesterol reducer 136 489 (15.3) 21325 (26.1) 115 164 (14.2) 30.0

Diabetic medication 147 978 (16.6) 17 978 (22.0) 130 000 (16.0) 15.3

Chinese patent drug 78 607 (8.8) 12 578 (15.4) 66 029 (8.1) 22.8
Measurement

Systolic blood pressure, mean+SD, 149.5+23.1 147.9+23.5 149.7+23.0 7.7

mm Hg

Diastolic blood pressure, mean+SD, 86.7+13.9 85.0+14.0 86.9+13.8 187

mm Hg

Pulse rate, mean+SD, /min 76.7£12.7 76.6+14.2 76.7£12.5 0.7
Hospital expenditure, mean+SD, RMB 12 372.4+10 681.2 13 342.9+12 264.9 12 275.1+10 504.3 9.4
Medicine expenditure, mean+SD, RMB 5467.8+5504.7 6045.1+6463.3 5409.7+5395.5 10.7
Length of stay, mean+SD, d 11.0 (7.0-14.0) 11.0 (8.0-14.0) 10.0 (7.0-14.0) 10.0

ASD/HL indicates absolute standardized difference/Hodges-Lehmann; COPD, chronic obstructive pulmonary disease; IQR, interquartile range; IS, ischemic
stroke; MI, myocardial infarction; NIHSS, National Institute of Health Stroke Scale; PVD, peripheral vascular disease; RMB, Chinese monetary unit; and TIA,
transient ischemic attack.
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Table 2. Hospital Test and Measurement of Patients With Versus Without MI

No. of people used in With medical Without medical ASD/HL

Variables the actual analysis Total history of Ml history of Ml estimator
Low-density lipoprotein, mmol/L 885 351 2.8+1.2 2.7+1.2 2.8+1.2 8.3
Total cholesterol, mg/dL 211 534 36.6+71.3 33.7+66.8 36.6+71.4 4.2
Triglyceride, mg/dL 211 625 30.9+81.0 26.9+69.7 31.0+£81.2 5.4
Hemoglobin A1C, % 795 866 6.3+1.8 6.4+1.8 6.3+1.8 5.6
Fasting glucose, mmol/L 884 263 6.4+2.9 6.6+3.0 6.4+2.9 6.8
Homocysteine, mmol/L 797 766 14.4+7.4 14.7£7.6 14.3+7.4 5.3
Serum creatinine, pmol/L 888 198 128.2+1211.9 103.8+881.5 130.7£1240.2 2.5
BUN, mmol/L 886 332 5.7+2.4 6.0+2.6 5.7+2.4 12.0

INR 878 615 1.2+0.9 1.2+0.8 1.2+0.9 0.0

Uric acid, ymol/L 882 789 312.3+121.7 319.3+125.9 311.6+121.3 6.2

BMI, mg/m? 879 415 24.0+4.4 241+4.5 24.0+4.4 2.2

ASD/HL indicates absolute standardized difference/Hodges-Lehmann; BMI, body mass index; BUN, blood urea nitrogen; INR, international normalized ratio;

and MI, myocardial infarction.

in China. The difference in results may be related to the
respondents who were residents with stroke in National
Epidemiological Survey of Stroke in China.? It is easy to
accept the findings that MI group patients were older,
had more underlying diseases, and took more medi-
cations before admission. However, the Ml group pa-
tients had a lower prevalence of current smoking and
drinking than the nMI group patients, which might be
related to the good implementation of medical guid-
ance and strict control of poor living habits in patients
with MI. Interestingly, the median in-hospital NIHSS
score was higher in patients with IS with Ml (4.0 versus
3.0), and the proportion of an NIHSS score >15 in the
MI group was significantly higher (7.1% versus 4.4%),
which means that the severity of stroke in patients with
MI was significantly higher than that in the nMI group.
An increased NIHSS score is an independent risk fac-
tor for death in patients with 1S."""* It is not clear why
the NIHSS score of patients with IS with Ml is signifi-
cantly higher than that of patients without MI; however,
a possible mechanism might be related to the TOAST
(Trial of Org 10172 in Acute Stroke Treatment) classifi-
cation.'®'® Asian patients with MI might have a higher
prevalence of large-artery atherosclerosis, including
atherosclerosis of the carotid artery and intracranial ar-
teries,'”” which will lead to a larger territory of infarction
when occluded and result in a higher NIHSS score.
Another significant finding of this study was that the
in-hospital mortality and complications of patients with
IS with Ml were significantly higher than those of patients
with IS without MI, even in the fully adjusted models that
included potential confounders, such as age, sex, high-
risk factors, related basic diseases in the medical his-
tory, and medications before hospitalization. This means
that MI might be an independent risk factor to increase
the risk of in-hospital mortality in patients with IS. Ml
might also be an independent risk factor for in-hospital

J Am Heart Assoc. 2021;10:e021602. DOI: 10.1161/JAHA.121.021602

complications, such as urinary tract infection, gastroin-
testinal bleeding, pneumonia, depression, epilepsy, atrial
fibrillation, and cardiac or respiratory arrest. The underly-
ing mechanisms of higher complications in patients with
IS with Ml remain unknown and need further exploration.
All these complications are likely to be interrelated and
have common mediators. Taking depression as an ex-
ample, the relationship between cardiovascular disease
and depression is likely to be complex, and the bidirec-
tionality of the association between the conditions is
important.’”® For example, previous MI predicts incident
depression, which can be magnified after stroke onset
and subsequently influence the incidence of cardiovas-
cular diseases, such as atrial fibrillation and cardiac ar-
rest, per se.!® Similarly, patients with epilepsy following
stroke are at remarkably high risk for depression and
suicide,?>?! and depression also commonly precedes
the onset of seizures®® and has been associated with
lower rates of seizure remission following epilepsy sur-
gery, suggesting that biologic links between epilepsy
and depression may be bidirectional or reflective of an
underlying shared causal mechanism.??

Three complications, including decubitus ulcer,
deep venous thrombosis, and pulmonary embolism,
were higher in the Ml group in model 1 (P<0.0001);
however, there was no significant difference in the fully
adjusted models (model 3), including the potential con-
founder of the NIHSS score. All 3 complications are re-
lated to long-term bed rest,?*2% whereas most patients
with increased NIHSS scores usually have decreased
autonomous movement of limbs, which often results
in long-term bed rest.?” Thus, this also suggests that
there are still many areas to be improved in the critical
care of patients with stroke in Chinese hospitals, and
active nursing and effective rehabilitation should be
further strengthened for patients with stroke with high
NIHSS scores.?®
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Strengths and Limitations

Strengths of the study include the large sample size,
affording high statistical power and precision. Most im-
portant, as the cases in this study come from all levels
of hospitals throughout the country, the conclusions
drawn from this study have a wide range of represent-
ative significance.

There are several limitations in this study. First, it
must be pointed out that hospital participation in the
CSCA program is voluntary. As a result, the current
participating hospitals are more likely to be larger,
tertiary centers with a myriad of resources to which
smaller hospitals do not have access. Increasing the
number of hospitals participating in the CSCA will
optimize the representation of hospitals, patients,
and regions. Second, data elements in the CSCA are
limited to those that are readily documented in the
inpatient medical record. Inpatient data in the CSCA
lack follow-up information. Third, data collected
by hospitals were not independently audited by an
external chart review. Data reliability depends on
training for data abstractors and built-in automated
checks to identify erroneous, illogical data entries.’
Fourth, in this study, the diagnosis of history of Ml
is based on patients’ self-report, not from medical
data, which might result in some bias to the results.
Fifth, it should be figured out that medication his-
tory from database sources did not equate to patient
compliance, and this will result in deviations in the
analysis results. However, from the data, there is no
significant difference between the blood pressure,
blood glucose, and blood lipid levels in patients with
IS with MI history and those without MI history, sug-
gesting that most patients may take drugs regularly.
Sixth, when analyzing the influence of previous his-
tory of Ml on depression after IS, the lack of data
about history of depression before IS may have an
impact on the analysis results. And also, the diagno-
sis of depression was mostly made by clinical physi-
cians but not psychiatrists; therefore, the diagnosis
of depression, which might mainly be based on the
symptoms and signs of patients and the Hamilton
Rating Scale for Depression 6 depression diagnosis
related scale, may not fully meet the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition,
criteria for depression, especially the time duration
criteria. Furthermore, as the TOAST classification,
the location of infarction, and the location of athero-
sclerotic lesion of each case were not clearly doc-
umented in the original data, it is difficult to analyze
the underlying mechanism of IS in patients with a
history of ML.

Our study also has several clinical implications.
Because MI confers an elevated risk of mortality and
complications in patients with IS compared with patients
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with IS without M, studies to better understand the un-
derlying mechanisms in these patients are necessary
to potentially improve stroke treatment strategies. It is
possible to reduce the occurrence of complications and
improve the prognosis of these patients if we have a
clear understanding of the complications and provide
active prevention. Furthermore, because cardiac injury
may be a marker of severity in patients with IS, eval-
uating these patients for cerebrovascular disease may
improve stroke prevention strategies in these patients.

CONCLUSIONS

Patients with IS with a history of Ml had increased risks
of high NIHSS scores, in-hospital mortality, and com-
plications compared with patients with IS without a
history of MI. Studies exploring the underlying mecha-
nisms in this patient group are needed to improve and
tailor stroke treatment strategies.
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