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ABSTRACT

Objective: To investigate the clinical characteristics of patients with statin discontinuation in
Korea, using a nationwide database.

Methods: We analyzed 1,308,390 patients treated with statin for the first time in their

life between 2016 and 2017 using the Korean National Health Information Database. The
patients participated in the Korean National Health Screening Program within two years
before taking statin. Patients with statin discontinuation were defined as those who were not
prescribed statin between 365 days and 730 days after the initial statin prescription.

Results: The overall prevalence of statin discontinuation was 39.44%. Patients with statin
discontinuation were younger, had lower body mass index (BMI), included a higher number of
smokers and drinkers, did not exercise regularly, with fewer cases of hypertension and diabetes
mellitus than those without statin discontinuation (p<0.001). Compared with patients aged
20-29 years, the risk of statin discontinuation showed a U-shaped relationship with age (odds
ratios [ORs]: 0.619 in 30-39 years; 0.454 in 40—49 years; 0.345 in 50-59 years; 0.307 in 6069
years; 0.324 in 7079 years; and 0.415 in >80 years). In addition, increased BMI was associated
with decreased risk of statin discontinuation (ORs: 0.969 with 25.0-29.9 kg/m?, and 0.890 with
>30.0 kg/m?). Patients with hypertension and diabetes mellitus were at a lower risk of statin
discontinuation (OR: 0.414 for hypertension; 0.416 for diabetes mellitus).

Conclusion: The prevalence of patients with statin discontinuation in Korea was 39.44% at 1
to 2 years after initial statin treatment.

Keywords: Compliance; Dyslipidemia; Lipid; Statin

INTRODUCTION

Dyslipidemia is an important risk factor for cardiovascular disease (CVD) and increases
global healthcare burden.'? Treatment with statins is effective in reducing lipid levels and

is an essential component of CVD prevention.** Currently, it is one of the most widely
studied and used medications in the world.® It is well known that statins reduce the risk of
CVD in terms of primary and secondary prevention.”® Almost all dyslipidemia treatment
guidelines recommend statins for primary prevention in high-risk patients and for secondary
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prevention in patients with CVDs.?* However, studies suggest an increased number of
patients who do not adhere to regular statin treatment." The proportion of patients with
statin discontinuation was only 4-11% in clinical trials,>® but the real-world prevalence was
significantly higher ranging from 11% to 53%.**"

The effectiveness of statins depends on a patient’s level of adherence, which is bound to
affect lipid control and CVD outcomes. Many observational studies have reported a protective
relationship between statin adherence and CVD outcomes in both primary and secondary
prevention strategies.’®" In addition, high levels of adherence decreased hospitalization,
which reduced future healthcare costs.’® Consequently, it is important to increase
adherence to statin treatment to save patients and reduce healthcare burden.

Previous studies investigating the factors underlying statin discontinuation, which is

an extreme form of poor adherence, reported mixed results. Some studies showed that
young (<50 years) or old (>70 years) patients,>* smokers,* and those with intensive dose
therapy* tended to carry a higher risk for statin discontinuation. Although many guidelines
recommend statins for nearly all patients with type 2 diabetes,>'** an increased risk of statin
discontinuation has also been reported for patients with diabetes.?"* However, some studies
have shown that continuation of lipid-lowering drugs was associated with diabetes.” Other
studies reported lack of association between statin discontinuation and age,** diabetes,”* or
smoking.” The clinical characteristics of patients with statin discontinuation in Korea at the
national level have yet to be reported. Therefore, this study aimed to investigate the clinical
characteristics of patients with statin discontinuation in Korea, using a nationwide database.

MATERIALS AND METHODS

1. Study database and participants

This analysis was conducted using the National Health Information Database (NHID),

which is produced by the National Health Insurance Service (NHIS) associated with the
National Health Screening Program. The NHIS is a single-payer health care system that is
managed by the Korean government and covers >97% of the Korean population. The NHID
contains information pertaining to sociodemographic variables, diagnoses (as defined by
the International Classification of Diseases, 10th revision [ICD-10]), prescriptions, and
hospital visit dates. The National Health Screening Program includes a medical interview,
anthropometric measurements, blood tests, urine test, and additional assessments. Based on
the NHID, we identified 1,837,610 patients who were treated with statin for the first time in
their life between 2016 and 2017. They participated in the Korean National Health Screening
Program within two years prior to statin treatment. We excluded patients without health data
two years before 2016 (n=477,014) those with missing variables (n=35,082), and those who
died before 730 days after initial statin prescription (n=17,124). Finally, 1,308,390 patients
were included (Fig. 1). This study was performed according to the Declaration of Helsinki and
approved by the Institutional Review Board (IRB) of CHA Bundang Medical Center (2020-03-
038-007). The requirement for informed consent was waived by the IRB because we did not
access personal identifying information.

2. Measurements

Anthropometric and laboratory data were gathered from the National Health Screening
Program. Patients’ smoking status, alcohol consumption, and regular exercise levels were
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Patients who took statin for the first time their life between 2016 and 2017
using NHIS database (n=1,837,610)

Excluded (n=529,220)

- No health examination 2 years before 2016 (n=477,014)

- Missing data on variables (n=35,082)

- Death before 730 days after initial statin prescription (n=17,124)

A,
Patients who took statin for the first time their life between 2016 and 2017
and underwent NHIS within 2 years before taking statin (n=1,308,390)

Whether prescribed statins
between 365 days and 730 days
after the initial statin prescription

Patients with statin discontinuation Patients with statin continuation

Fig. 1. Flowchart outling study population selection and design.
NHIS, The National Health Insurance Service.

determined using a standardized self-assessment questionnaire. Heavy alcohol consumption
was defined as drinking more than 30 g/day. Regular exercise was defined as >30 minutes of
moderate physical activity performed at least five times per week or >20 minutes of strenuous
physical activity performed at least three times per week. Low income was defined by the
lowest quartile for income and meeting criteria for medical aid benefit. Levels of glucose,
total cholesterol, triglycerides (TG), high-density lipoprotein (HDL)-cholesterol, low-density
lipoprotein (LDL)-cholesterol, and creatinine levels were measured in venous blood samples
after an overnight fast of at least eight hours. The estimated glomerular filtration rate (eGFR)
was calculated using the Chronic Kidney Disease Epidemiology Collaboration equation.

3. Definitions

Abdominal obesity was defined as waist circumference >90 cm in men and 285 cm in
women.” Glycemic status was classified as follows: normal, if fasting plasma glucose
(FPG) <100 mg/dL; impaired fasting glucose, FPG 100-125 mg/dL; diabetes mellitus (DM),
FPG 2126 mg/dL or prescriptions for anti-diabetic drugs under ICD-10 codes E11-E14.
Blood pressure status was classified as follows: normal, if blood pressure <120/80 mmHg;
prehypertension, if the systolic pressure was 120-139 mmHg or the diastolic pressure was
80-89 mmHg; hypertension was defined as blood pressure >140/90 mmHg or prescriptions
for anti-hypertensive drugs under ICD-10 codes I10-13 or I15. Chronic kidney disease (CKD)
was defined as eGFR <60 mL/min/1.73 m?. Myocardial infarction (MI) was defined as ICD-10
code I21 or 122 during hospitalization. Ischemic stroke was defined as ICD-10 code 163 or
164 during hospitalization with claims for brain magnetic resonance imaging or computed
tomography. Patients with statin discontinuation were defined as those who never be
prescribed statin between 365 days and 730 days after the initial statin prescription.
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Table 1. Baseline characteristics of study population

RESULTS

4. Statistical analysis
Data for continuous variables are presented as means + standard deviation or geometric
mean (95% confidence interval [CI]). Categorical variables are reported as number (%).
The significance of differences in measurements between groups was assessed using

the independent sample t-test, and y? test. The odds ratios (ORs) and 95% CIs for statin
discontinuation were calculated using multivariable logistic regression analysis. The
multivariable models were adjusted for age, sex, body mass index (BMI), abdominal obesity,
smoking status, alcohol consumption, low income, regular exercise, DM, hypertension,
and CKD. Statistical significance was defined as a two-sided p value <0.05. Analyses were
performed with SAS version 9.4 (SAS Institute).

Baseline characteristics of study population are presented in Table 1. The overall prevalence
of patients with statin discontinuation was 39.44%. Patients with statin discontinuation
were younger, more likely to be male and had lower BMI. They included a higher number

of smokers and drinkers and did not exercise regularly. However, fewer patients with statin
discontinuation earned low income than those continuing with statin therapy. Patients with
statin discontinuation had less hypertension, DM, CKD, MI, and ischemic stroke than those

Variables Patients with statin discontinuation Patients with statin continuation p-value
No. 515,987 792,403
Age (yr) 53.83+11.70 57.12+11.04 <0.001
Male 262,838 (50.94) 391,731 (49.44) <0.001
Height (cm) 162.93+9.30 162.02+9.19 <0.001
Weight (kg) 65.54+12.44 65.70+12.34 <0.001
Body mass index (kg/m?) 24.56+3.29 24.90+3.36 <0.001
Waist circumference (cm) 82.59+9.03 83.79+9.06 <0.001
Smoking status <0.001
Nonsmoker 311,432 (60.36) 490,106 (61.85)
Ex-smoker 89,325 (17.31) 150,003 (18.93)
Current smoker 115,230 (22.33) 152,294 (19.22)
Alcohol consumption <0.001
None 288,608 (55.93) 469,174 (59.21)
Mild (<30 g/day) 184,887 (35.83) 264,519 (33.38)
Heavy (230 g/day) 492,492 (8.24) 58,710 (7.41)
Regular exercise 102,881 (19.94) 163,490 (20.63) <0.001
Low income 106,180 (20.58) 168,726 (21.29) <0.001
Diabetes mellitus 55,517 (10.76) 183,023 (23.10) <0.001
Hypertension 156,310 (30.29) 409,932 (51.73) <0.001
Chronic kidney disease 19,549 (3.79) 43,506 (5.49) <0.001
Ml or ischemic stroke 21,186 (4.11) 64,964 (8.20) <0.001
M 5,401 (1.05) 18,812 (2.37) <0.001
Ischemic stroke 16,382 (3.17) 47,911 (6.05) <0.001
Systolic blood pressure (mmHg) 124.42+15.12 128.31+16.15 <0.001
Diastolic blood pressure (mmHg) 77.63+10.26 79.40+10.85 <0.001
Fasting plasma glucose (mg/dL) 102.49+27.73 111.22+38.77 <0.001
Total cholesterol (mg/dL) 230.80+37.37 295.41+38.38 <0.001
Triglyceride (mg/dL) 128.97 (128.77-213.51) 133.23 (133.07-216.59) <0.001
HDL-cholesterol (mg/dL) 54.91+15.78 53.48+14.87 <0.001
LDL-cholesterol (mg/dL) 146.58+35.65 141.81+35.40 <0.001
eGFR (mL/min/1.73 m?) 92.92+16.53 90.77+16.98 <0.001
Data are presented as mean + standard deviation or, geometric mean (95% confidence interval), or number (%).
MI, myocardial infarction; HDL, high-density lipoprotein; LDL, low-density lipoprotein; eGFR, estimated glomerular filtration rate.
https://e-jla.org https://doi.org/10.12997/jla.2024.13.1.41 44
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with statin continuation. Levels of total cholesterol, HDL-cholesterol, LDL-cholesterol,
and eGFR were higher in patients with statin discontinuation than in those with statin
continuation, whereas levels of FPG, systolic and diastolic blood pressure, and TG were lower.

Statin discontinuation decreased with increasing age, except in patients aged more than 80
years (20-29 years, 68.48%; 30—39 years, 55.64%; 40—49 years, 46.53%; 5059 years, 38.82%;
60-69 years, 33.35%, 70-79 years, 30.79%, >80 years, 34.21%; p for trend <0.05) (Fig. 2A). The
prevalence of statin discontinuation decreased with increasing BMI (<18.5 kg/m?, 45.13%; 18.5—
22.9 kg/m?, 42.29%; 23.0-24.9 kg/m?, 39.79%; 25.0-29.9 kg/m?, 37.62%; >30.0 kg/m?, 34.73%;
p for trend <0.05) (Fig. 2B). The prevalence of statin discontinuation was the lowest in patients
with normal glucose status, impaired fasting glucose, and DM, in that order (normal, 44.37%;
impaired fasting glucose, 40.77%; DM, 23.27%; p for trend <0.05) (Fig. 2C). In addition, the
prevalence of statin discontinuation was the lowest in patients with normal blood pressure,
prehypertension, and hypertension, in that order (normal, 50.98%; prehypertension,
46.74%; hypertension, 27.60%; p for trend <0.05) (Fig. 2D).

Compared with those aged 20-29 years, the ORs for patients discontinuing statin treatment
aged 30-39, 40-49, 50-59, 60-69, 70-79, and 280 years were 0.619 (95% CI, 0.593-0.646),
0.454 (95% CI, 0.436-0.472), 0.345 (95% CI, 0.331-0.359), 0.307 (95% CI, 0.295-0.320),
0.324 (95% CI, 0.311-0.338), and 0.415 (95% CI, 0.395-0.435), respectively, after adjustment
for age, sex, BMI, abdominal obesity, smoking status, alcohol consumption, low income,

A p for trend <0.05 B p for trend <0.05
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C D
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Fig. 2. Prevalence of statin discontinuation among patients according to (A) age, (B) body mass index, (C) status of diabetes mellitus, and (D) status of hypertension.
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regular exercise, DM, hypertension, and CKD (Table 2). In addition, the risk of statin
discontinuation in women was 10.3% lower than in men. Compared with patients with a
BMI 0f18.5-22.9 kg/m?, the risk for statin discontinuation was 7.8% higher in patients with
BMI <18.5 kg/m?, but 2.5%, 3.1%, and 11.0% lower in those with BMI values of 23.0-24.9
kg/m?, 25.0-29.9 kg/m?, >30 kg/m?, respectively. The risks for statin discontinuation were
lower in ex-smokers (OR, 0.915; 95% CI, 0.904—0.927) than nonsmoker, but not different in
current smoker (OR, 1.010; 95% CI, 0.998-1.022). The risks for statin discontinuation were
higher in heavy drinkers (OR, 1.168; 95% CI, 1.150-1.186), but lower in patients with regular

Table 2. The risk of statin discontinuation according to the subgroup

Variables No. of patients No. of event 0dds ratio (95% confidence interval)
Unadjusted Adjusted*

Age (y1)

20-29 12,073 8,268 1.000 (reference) 1.000 (reference)

30-39 74,287 41,337 0.577 (0.554-0.602) 0.619 (0.593-0.646)

40-49 277,135 128,963 0.401 (0.385-0.417) 0.454 (0.436-0.472)

50-59 468,619 181,916 0.292 (0.281-0.304) 0.345(0.331-0.359)

60-69 304,251 101,481 0.230 (0.221-0.240) 0.307 (0.295-0.320)

70-79 140,979 43,401 0.205 (0.197-0.213) 0.324 (0.311-0.338)

>80 31,046 10,621 0.239 (0.229-0.250) 0.415 (0.395-0.435)
Sex

Male 654,569 262,838 1.000 (reference) 1.000 (reference)

Female 653,821 953,149 0.942 (0.935-0.948) 0.897 (0.887-0.907)
Body mass index (kg/m?)

<18.5 18,804 8,487 1.123 (1.090-1.156) 1.078 (1.046-1.112)

18.5-22.9 375,134 158,643 1.000 (reference) 1.000 (reference)

23.0-24.9 338,312 134,619 0.902 (0.893-0.910) 0.975 (0.966-0.985)

25.0-29.9 488,784 183,901 0.823 (0.816-0.830) 0.969 (0.959-0.980)

>30.0 87,356 30,337 0.726 (0.715-0.737) 0.890 (0.873-0.907)
Abdominal obesity

No 906,193 374,308 1.000 (reference) 1.000 (reference)

Yes 402,197 141,679 0.773 (0.767-0.779) 0.943 (0.933-0.952)
Smoking status

Nonsmoker 801,538 311,432 1.000 (reference) 1.000 (reference)

Ex-smoker 239,328 89,325 0.937 (0.928-0.946) 0.915 (0.904-0.927)

Current smoker 267,524 115,230 1.191(1.180-1.201) 1.010 (0.998-1.022)
Alcohol consumption

None 757,782 288,608 1.000 (reference) 1.000 (reference)

Mild (<30 g/day) 449,406 184,887 1.136 (1.128-1.145) 1.042 (1.033-1.051)

Heavy (>30 g/day) 101,202 49,492 1.177 (1.161-1.192) 1.168 (1.150-1.186)
Regular exercise

No 1,042,019 413,106 1.000 (reference) 1.000 (reference)

Yes 266,371 102,881 0.958 (0.950-0.967) 0.975 (0.966-0.984)
Low income

No 1,033,484 409,807 1.000 (reference) 1.000 (reference)

Yes 274,906 106,180 0.958 (0.950-0.966) 1.007 (0.998-1.016)
Glycemic status

Normal 674,450 299,247 1.000 (reference) 1.000 (reference)

Impaired fasting glucose 395,400 161,223 0.863 (0.856-0.870) 0.949 (0.941-0.957)

Diabetes mellitus 238,540 55,517 0.380 (0.376-0.384) 0.416 (0.411-0.421)
Blood pressure status

Normal 302,061 153,987 1.000 (reference) 1.000 (reference)

Prehypertension 440,087 205,690 0.844 (0.836-0.852) 0.873 (0.865-0.881)

Hypertension 566,242 156,310 0.367 (0.363-0.370) 0.414 (0.410-0.418)
Chronic kidney disease

No 1,245,335 496,438 1.000 (reference) 1.000 (reference)

Yes 63,055 19,549 0.678 (0.666-0.690) 0.960 (0.943-0.978)

“Adjusted for age, sex, body mass index, abdominal obesity, smoking status, alcohol consumption, low income, regular exercise, diabetes mellitus,

hypertension, and chronic kidney disease.
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exercise (OR, 0.975; 95% CI, 0.966—-0.984). Patients with impaired fasting glucose and DM
were at a lower risk for statin discontinuation compared with those presenting with normal
glucose status (impaired fasting glucose: OR 0.949, 95% CI 0.941-0.957; DM: OR 0.416,
95% CI 0.411-0.421). According to blood pressure status, the ORs for statin discontinuation
were 0.873 (95% CI, 0.865-0.881) in prehypertension and 0.414 (95% CI, 0.410-0.418) in
hypertension. Patients with CKD were at a lower risk for statin discontinuation compared
with those presenting without CKD (OR, 0.960; 95% CI, 0.943-0.978).

Especially, 6.58% of study population has MI or ischemic stroke (Table 1). The prevalence of
statin discontinuation was 40.48% in patients without MI or ischemic stroke, but 24.59%

in patients with MI or ischemic stroke (Supplementary Table 1). Baseline characteristics

of patients without MI or ischemic stroke were similar with those of total study population
according to the statin discontinuation. However, patients with statin discontinuation were
more likely to be female, less current smoker, more likely to have low income, and had lower
total cholesterol and LDL-cholesterol than those with statin continuation in population with
previous MI or ischemic stroke. Across all subsets, the prevalence of statin discontinuation
tended to be lower in patients with previous MI or ischemic stroke than in those without
previous MI or ischemic stroke (Table 3). The ORs for statin discontinuation in patients with
and without previous MI or ischemic stroke were also similar patterns with those of total
study population, except that the OR for statin discontinuation in patients with previous MI
or ischemic stroke was higher in women.

DISCUSSION

This study investigated the clinical characteristics of Korean patients with statin
discontinuation using information from a national database. The prevalence of patients with
statin discontinuation was 39.44% at 1-2 years after initial statin treatment from 2016 to 2017.
The prevalence of statin discontinuation decreased with increasing BMI and age except in
patients aged above 80 years. In addition, a lower prevalence of statin discontinuation was
found in patients with DM or hypertension compared with individuals with normal glucose
or blood pressure status. The risk of statin discontinuation was elevated by factors such as
young age, male gender, low BMI, heavy drinking, absence of regular exercise, and in patients
without DM or hypertension after adjustment for covariates.

Although statin is a very important medication for preventing CVD or death, discontinuation
of statin is not rare in the clinical setting. Many studies have investigated the rate of statin
discontinuation, which varied from 10% to more than 50%.3° A meta-analysis of both
randomized controlled trials and observational studies showed that adherence to statin
treatment at one year reported in randomized controlled trials was on average significantly
higher (90.3%) than in those reported in observational studies (49%).* The Incremental
Decrease in End Points through Aggressive Lipid Lowering study including 8,888 patients
with a history of confirmed acute MI reported less than 80% adherence in 11% of patients.”
A retrospective cohort study of 34,501 patients who were 65 years of age and older, and
treated with statins between 1990 and 1998, reported that statin discontinuation rate
increased substantially over time and reached 75% after 5 years.* Another study including
22,340 Australians aged >65 years who underwent statin therapy from 2014 to 2015 reported
that the first-year discontinuation rate was 44.7%.% In our study, we investigated statin
discontinuation rates in more than 1.3 million patients at 1-2 years after initial statin
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treatment using the Korean nationwide database. Although we included all age groups and
evaluated at 1 to 2 years after statin treatment, the statin discontinuation rate of 39.44% was
similar to other real-world data.

Several studies found that younger and older patients, women, ethnic minorities, smokers,
patients with lower BMI, and patients without hypertension or DM have lower levels of
adherence to statin treatment, but most studies were not representative of the general
population and were inconsistent overall in terms of study design, definitions of exposure,
and outcome.>* Age tended to show a U-shaped relationship with the risk of statin
nonadherence.” A population-based study conducted in Northern Denmark reported that
nonpersistent patients were more likely to be very young (aged <45 years) or very old (aged
>75 years).” Another study of adults aged 18-34 years as the reference reported that the

odds for statin nonadherence were 0.68 (95% CI, 0.56—0.85) among 35—-44-year olds, 0.41
(95% CI, 0.34-0.50) among 45-54-year olds, 0.34 (95% CI, 0.28-0.41) among 55-64-year
olds, 0.44 (95% CI, 0.36-0.53) among 65-74-year olds and 0.46 (95% CI, 0.38-0.57) among
those 275 years old.*® Some studies that did not include younger populations have reported a
more steady improvement in adherence with older age.*® In our study, compared with those
aged 2029 years, the ORs for patients with statin discontinuation also showed a U-shaped
relationship that decreased with increasing age and increased after more than 70 years of age.
Obesity (adjusted OR, 0.86; 95% CI, 0.74-0.99) and overweight (adjusted OR, 0.88; 95%

CI, 0.79-0.98) predicted a reduced risk of nonadherence in a study of 9,285 participants in
the Finnish Public Sector Study.” In addition, obesity in male population has been shown to
decrease the odds of nonadherence (OR, 0.87; 95% CI, 0.81-0.94).%® Our study also showed
that the risk of patients with statin discontinuation decreased with increasing BMI. We could
not investigate the underlying factors, but we assumed that relatively healthier patients
(younger or with lower BMI) might prefer to use other methods of lowering cardiovascular
risk, such as lifestyle modification including diet or exercise. Furthermore, in this study, the
risks for statin discontinuation were lower in ex-smokers than nonsmoker. We think that
ex-smokers may be paying more attention to their health, so they are more likely to take their
medication well. Because patients with hypertension or DM have a high risk for CVD, statins
are indicated for prevention of CVD in many cases. Mixed results suggested the association
between statin discontinuation and diabetes or hypertension.?®* However, a prospective
open cohort study including 570,337 patients reported that patients with hypertension and
type 2 DM were less likely to discontinue treatment and more likely to restart if they did
discontinue.** Our study results were consistent with the aforementioned study of patients
with hypertension or DM, who were at a lower risk of statin discontinuation. In the study
using data from New Zealand community pharmacies, the secondary prevention group was
0.67 (95% CI, 0.65-0.69) times as likely to discontinue statin treatment than the primary
prevention group between 2006 and 2011 involving 289,666 new statin users.“’ In our study,
the prevalence of statin discontinuation was also lower in patients with MI or ischemic stroke
than those without MI or ischemic stroke.

There are several limitations to consider when interpreting the results of this study. First, the
factors contributing to discontinuation of statin therapy or drug-related adverse effects in
the patient database were unknown. Second, we used the prescription database to estimate
actual pill intake, without confirming that a patient actually took the medicine. Finally, the
statin treatment intensity or individual statin treatments were not investigated. This study,
however, was valuable because it assessed members of the general population and included
more than 1.3 million people, using Korean national-level data.
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In conclusion, the prevalence of patients with statin discontinuation in Korea was 39.44%

at 1 to 2 years after initial statin treatment. The risk for statin discontinuation was high in
patients at young age, especially among males, those with low BMI, who were heavy drinkers,
those who did not exercise regularly, and those without DM or hypertension. These data
suggest that patients discontinuing statin therapy can be identified and monitored carefully.

SUPPLEMENTARY MATERIAL

Supplementary Table 1
Baseline characteristics of study population according to the presence of previous myocardial
infarction or ischemic stroke
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