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tatin, and simvastatin). Previous studies have found that 
the Asian population is more sensitive to the effects of 
statins compared with the Western population, which has 
led to lower approved doses in Japan compared with the 
USA.9–12 While generally well-tolerated, muscle, renal, and 
hepatic adverse events are occasionally observed in statin 
users.13–15 Additionally, concomitant medications may also 
increase the risk of adverse events such as muscle toxicity 
among statin users.16

Statin intolerance is defined as the inability to continue 
taking an effective dosage of statins due to adverse events.17 
The 2013 American College of Cardiology and American 
Heart Association (ACC/AHA) joint guidelines recommend 
re-initiating statin treatment and/or switching to other 
lipid-lowering therapies (LLTs) for those who experience 

T here has been a recent upward trend in the incidence 
of atherosclerotic cardiovascular disease (ASCVD), 
comprising peripheral artery disease (PAD), coro-

nary artery disease, cerebrovascular atherosclerotic disease, 
and acute coronary syndrome (ACS), in the Japanese 
population.1–4 Japan Atherosclerotic Society guidelines for 
the prevention of ASCVD were developed in 2012 based 
on epidemiological and therapeutic evidence, with special 
care taken to address treatment pathways among patients 
considered at high-risk (e.g., patients with a history of 
ASCVD or patients with a history of diabetes).5 Specifically, 
in patients with a history of ASCVD, the guidelines recom-
mend a combination of statins and eicosapentaenoic acid 
and/or ezetimibe. Guidelines also recommend that patients 
with diabetes and hyperlipidemia initiate treatment with 
statin therapy.5–8

Currently, 6 statins are approved for use in Japan (i.e., 
atorvastatin, fluvastatin, pitavastatin, pravastatin, rosuvas-
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Background: This study examined treatment patterns, possible statin intolerance, and incidence of cardiovascular events (CVEs) 
in 2 cohorts of patients with high cardiovascular risk (i.e., patients with atherosclerotic cardiovascular disease [ASCVD] and patients 
with diabetes mellitus).

Methods and Results: A retrospective cohort study examined adults initiating either a statin or ezetimibe from 1 January 2006 to 
31 May 2014 in the Japan Medical Data Center database. The first observed statin or ezetimibe prescription defined the index date. 
Patients had ≥12 months of pre- and post-index date plan enrollment. Two high-risk cohorts, the ASCVD cohort and diabetes cohort, 
were created based on diagnoses observed during the 12 months’ pre-index date. Treatment patterns, possible statin intolerance, 
and incidence of CVEs were reported. In the ASCVD cohort (n=5,302), 32.9% discontinued therapy, 7.7% switched to a non-index 
statin or non-statin lipid-lowering therapy, and 11.2% augmented index therapy in the 12 months’ post-index date; only 0.3% were 
using high-intensity statins and 10% had possible statin intolerance. Also, 8.1% had any new CVE during the follow-up period. 
Treatment patterns and incidence of CVEs among the diabetes cohort were similar to those of the ASCVD cohort.

Conclusions: High cardiovascular risk Japanese patients had frequent treatment modifications, although use of high-intensity statin 
doses was rare. These patterns may indicate that alternative therapies for lipid lowering are needed.
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the ASCVD cohort; or (2) the diabetes cohort.
Patients were selected for inclusion in the ASCVD cohort 

if they had at least 1 diagnosis claim of myocardial infarc-
tion (MI), unstable angina (UA), coronary artery bypass 
graft (CABG), percutaneous coronary intervention (PCI), 
ischemic stroke (IS), transient ischemic attack (TIA), or 
PAD during the 12 months’ pre-index period. Patients 
were selected for inclusion in the diabetes cohort if they did 
not have diagnosis for MI, UA, CABG, PCI, IS, TIA, or 
PAD during the 12 months’ pre-index date, but did have a 
diagnosis of type 2 diabetes during this time period.

Study Measures
The demographic characteristics, including age and sex, that 
were available in patients’ claims data were documented. 
The presence of cardiovascular disease (CVD)-related 
comorbidities (i.e., MI, UA, CABG, PCI, IS, PAD, diabetes 
mellitus, abdominal aortic aneurysm, and angina pectoris) 
and the Charlson Comorbidity Index (CCI) score – as 
defined by International Statistical Classification of Diseases 
and Related Health Problems, 10th Revision (ICD-10) 
diagnosis codes – observed during the 12 months’ pre-index 
period were assessed.

Treatment characteristics (i.e., types of LLTs received 
on the index date, statin dosage on the index date, discon-
tinuation, switching, augmentation, and dose titration) 
were assessed. Discontinuation, switching, augmentation, 
and dose titration were evaluated from the index date until 
the earlier of either the date of health plan disenrollment 
(≥12 months from index date) or the end of the study 
period (May 31, 2015). Statin dose was calculated by 
multiplying the quantity of medication supplied by the dose 
and dividing by the days of supply. Additional LLTs that 
patients may have received upon switching or augmenting 
treatment included ezetimibe (among patients with statin 
only as their index medication), niacin, bile-acid resin, other 
fibric acid derivatives, cholesterol absorption inhibitors, or 
statins (among patients with ezetimibe only as their index 
medication).

Discontinuation was defined as the date of the first 
observed index medication refill gap of at least 90 days. 
The proportion of patients with discontinuation and the 
time to discontinuation (from index date) were documented. 
Discontinuation was classified as “permanent” (i.e., no 
reuptake of the index medication observed for the duration 
of available follow up) or “temporary” (i.e., re-initiated the 
index medication at any point after the 90-day minimum 
refill gap).

Switching was defined as initiation of a new prescription 
for another LLT (i.e., a non-index statin or non-statin 
LLT) without continued use of the index medication. The 
proportion of patients with a switch, the distribution of 
alternative agent(s) switched to, and the time from index 
date to switch were assessed. Switching to a non-index statin 
was evaluated separately from switching to a non-statin 
LLT.

Augmentation was defined as the start of an additional 
LLT with continued use of the index treatment regimen. 
To classify as augmentation, patients were required to have 
an overlapping days’ supply of ≥60 days for both the index 
treatment regimen and the additional LLT. The proportion 
of patients who augmented and class of medication aug-
mented with were evaluated along with the time from the 
index date to augmentation of therapy.

Statin dose titration, among patients initiating statin 

statin intolerance.18 However, statin intolerance and/or 
ineffectiveness could limit the potential ASCVD risk reduc-
tion of statin treatment.19,20

While previous studies conducted in Japan have sug-
gested that early treatment with atorvastatin may be 
associated with a lower risk of major adverse cardiac and 
cerebrovascular events in patients with a history of 
ASCVD,21 limited published data exist from Japanese 
populations on the incidence of cardiovascular events 
(CVEs) among high-risk patients with a history of ASCVD 
or diabetes. To fill the evidence gap, this study examined 
treatment patterns and possible statin intolerance/ineffec-
tiveness in 2 cohorts of high-risk patients initiating statins 
and/or ezetimibe treatment: (1) patients with ASCVD; and 
(2) patients with type 2 diabetes. This study also investigated 
the incidence of CVEs for each cohort overall and for the 
subgroups of patients in each cohort who had statin dose 
up-titration.

Methods
This was a retrospective cohort analysis using data from 
the Japan Medical Data Center (JMDC) between January 
1, 2005, and May 31, 2015. Japanese patients with ASCVD 
or type 2 diabetes initiating statin or ezetimibe therapy 
were identified, and treatment patterns, possible statin 
intolerance/ineffectiveness, and the incidence of CVEs were 
evaluated.

Data Source
The JMDC database comprises retrospective claims data 
sourced from the Japanese union-managed health insurance 
system (Health Insurance Association). The database 
includes information predominantly from persons of working 
age (i.e., less than 65 years old) employed by middle- to 
large-size companies as well as their dependents. The data-
base currently includes more than 1 million unique persons 
from 2003 onward, and represents approximately 1% of the 
total population of Japan. Data elements captured in the 
JMDC database include patient-level demographic and plan 
enrollment information, inpatient and outpatient medical 
claims, and pharmacy claims. The study data spanned a 
longitudinal period of 10 years, from January 1, 2005, 
through May 31, 2015. As data were retrospective, de-
identified, and anonymous, RTI International’s institutional 
review board committee determined that this study did not 
constitute research with human subjects and was therefore 
exempt from institutional review board consideration.

Patient Selection Criteria and Study Cohorts
Patients were selected for inclusion in the study if they had 
at least 1 pharmacy claim for a statin or ezetimibe between 
January 1, 2006, and May 31, 2014. The date of the first 
statin or ezetimibe prescription defined the index date, and 
patients were required to be at least 18 years of age at the 
index date. Additionally, patients were required to have 
at least 12 months of continuous health plan enrollment 
pre- and post-index date. Patients were excluded from the 
analysis if they received multiple statins on the index date 
or had a pharmacy claim for either a statin or ezetimibe in 
the 12 months’ pre-index date. Patients initiating both 
statin and ezetimibe on the index date were included in the 
study. Finally, patients were required to qualify for 1 of 2 
non-mutually exclusive, high-risk cohorts based on diag-
noses observed during the 12 months’ pre-index date: (1) 
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rates of CVEs per 1,000 person-years of follow up were 
reported. All analyses were performed using SAS statistical 
software, version 9.4.

Results
Between January 1, 2006 and May 31, 2014, there were 
50,724 patients aged at least 18 years old initiating either 
statin or ezetimibe therapy who did not initiate multiple 
statins on the same day (Figure 1). From this population, 
40,421 patients had at least 12 months’ pre- and post-index 
date continuous health plan enrollment, with 5,302 (13.1%) 
patients in the ASCVD cohort and 10,250 (25.4%) patients 
in the diabetes cohort.

Among patients in the ASCVD and diabetes cohorts, 
the mean (SD) age was 55.7 (9.5) and 52.8 (9.5) years, 
respectively, and in both cohorts, approximately two-thirds 
were male (Table 1). In both cohorts, approximately two-
thirds of patients had a hyperlipidemia diagnosis during the 
12 months’ pre-index date. Diabetes mellitus and hyperten-
sion were the most common CVD-related comorbidities 
among patients in the ASCVD cohort; hypertension and 
PAD were the most common CVD-related comorbidities 
among patients in the diabetes cohort.

Among patients in both the ASCVD and diabetes 
cohorts, rosuvastatin and atorvastatin were the most 
common statins received on the index date (Table 2). 

treatment (alone or with ezetimibe) on the index date, was 
defined as a change of at least 25% of the index statin dose, 
with both up-titration (i.e., an increase of ≥25% of the index 
dose) and down-titration (i.e., a decrease of ≥25% of the 
index dose) reported. The percentage of patients who 
titrated to the maximum recommended statin dose was 
reported along with the time from the index date to titration 
to the maximum recommended statin dose. Dose intensities 
(i.e., low intensity, moderate intensity, greater-than-
moderate intensity) based on modified definitions of the 
2013 ACC/AHA guidelines were reported.22

Adherence to statin or ezetimibe therapy was reported 
as the medication possession ratio (MPR), defined as the 
proportion of patients’ time on the drug (days between the 
index prescription and the end of a 12-month post-index 
date period) with medication supply on hand. Compliance 
to statin or ezetimibe therapy was defined as the number 
and percentage of patients with a MPR ≥80%. Persistence 
was defined as the percentage of patients who remained on 
therapy for the duration of available follow up with no gap 
greater than 60 days.

Intolerance and/or ineffectiveness issues were reported 
and were proxied based on a previously developed algo-
rithm.23 Specifically, using the combination of the first and 
second observed treatment modification, the number and 
percentage of patients with possible statin tolerability issues, 
possible statin tolerability and/or ineffectiveness, possible 
statin ineffectiveness, and possible non-statin tolerability 
and/or ineffectiveness were reported.

Indicators of possible statin intolerance included statin 
dose reduction, temporary discontinuation followed by 
re-initiation of the same statin, and subtracting the statin 
from a combination therapy regimen. Indicators of possible 
statin intolerance and/or ineffectiveness included switching 
to a different statin or discontinuation of statin therapy. 
Indicators of possible statin ineffectiveness included dose 
escalation (≥25%) and augmentation with a non-statin 
LLT. Indicators of possible non-statin intolerance and/or 
ineffectiveness included switching to a statin from ezetimbe 
or discontinuation of ezetimibe.

Incident CVEs (i.e., defined as an inpatient claim of MI, 
UA, IS, TIA, CABG, heart failure [HF], and PAD) were 
reported by study cohort as well as among the subgroups 
of patients in each cohort with statin dose up-titration by 
≥25%. For each cohort, CVEs were evaluated from the 
index date to the earlier of either disenrollment from the 
health plan or the end of the study (March 2015). For the 
subgroups of patients in each cohort with statin dose up-
titration, CVEs were evaluated from the date of the first 
titration to the earlier of either disenrollment from the 
health plan or the end of the study. This subgroup analysis 
was of interest to determine if patients on higher doses of 
statins (i.e., patients who up-titrated their dose) had a lower 
rate of new CVEs in comparison to the overall cohort. If 
multiple CVEs were observed, only one CVE was reported 
based on the clinical importance (e.g., acute/urgency) 
according to the following hierarchy: MI, UA, IS, TIA, 
CABG, HF, and PAD.

Data Analysis
Study outcomes, including treatment characteristics and 
dose intensity, statin intolerance/ineffectiveness, and 
CVEs were reported as mean values, medians, ranges, and 
standard deviations (SDs) for continuous variables, and 
frequency distributions for categorical variables. Incidence 

Figure 1.  Sample selection flow chart.
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users had greater-than-moderate intensity doses at the 
index date (Table 2). In total, 7.7% of patients in the 
ASCVD cohort and 6.2% of patients in the diabetes cohort 
experienced dose up-titration.

In the 12 months’ post-index date, one-third of patients 

Ezetimibe alone was received by 5.5% and 7.1% of patients 
in the ASCVD and diabetes cohorts, respectively, and an 
ezetimibe and statin combination was received by less than 
1% of patients in the ASCVD and diabetes cohorts. Among 
patients in the ASCVD and diabetes cohorts, very few statin 

Table 1. Patient Demographics and Clinical Characteristics During the Baseline Period

Characteristics ASCVD cohort  
(n=5,302)

Diabetes cohort  
(n=10,250)

Age at index date, years (mean [SD]) 55.7   9.5 52.8   9.5

Male (n, column %) 3,385 63.8 6,626 64.6

Comorbidities (n, column %)

  Hyperlipidemia 3,437 64.8 7,008 68.4

  Myocardial infarction 1,150 21.7 –   0.0

  Unstable angina    281   5.3 –   0.0

  Coronary artery bypass graft    264   5.0 –   0.0

  Percutaneous coronary intervention    264   5.0 –   0.0

  Ischemic stroke or transient ischemic attack 1,944 36.7 –   0.0

  Peripheral artery disease 2,759 52.0 – 11.1

  Diabetes mellitus 3,160 59.6 10,250　　 100.0　　
  Hypertension 3,152 59.5 4,874 47.6

  Abdominal aortic aneurysm      70   1.3 –   0.0

  Angina pectoris 1,538 29.0 1,040 10.2

CCI score (mean [SD])   2.7   1.9   2.1   1.4

ASCVD, atherosclerotic cardiovascular disease; CCI, Charlson Comorbidity Index; SD, standard deviation.

Table 2. (A) Statin Dose Characteristics and Titration in the Follow-up Period, (B) Treatment Patterns in the Follow-up Period: 
Duration of Discontinuation, Switching, and Augmentation

Characteristic ASCVD cohort  
(n=5,302)

Diabetes cohort  
(n=10,250)

A

Medications received on the index date (n, column %)

  Atorvastatin 1,322 24.9 2,501 24.4

  Fluvastatin    150   2.8    251   2.5

  Pitavastatin    983 18.5 1,737 17.0

  Pravastatin    690 13.0 1,453 14.2

  Rosuvastatin 1,696 32.0 3,267 31.9

  Simvastatin    132   2.5    240   2.3

  Ezetimibe    289   5.5    727   7.1

  Both statin and ezetimibe      40   0.8      74   0.7

Index statin dose intensity (n, column %)

  Low intensityA 1,489 29.9 2,854 30.2

  Moderate intensityB 3,469 69.8 6,582 69.7

  Greater than moderate intensityC      15   0.3      10   0.1

Patients with a statin dose change in the 1-year post-index period

  Upward titration (n, column %)    408   7.7    634   6.2

  Upward titration to the maximum dose (n, column %)      42   0.8      52   0.5

Time (days) from statin initiation to titration to maximum dose (mean [SD])   58.5 89.3   87.9 120.7　　

B

Time to discontinuation, mean (SD)   93.3 74.1 100.4 73.9

Time to switching, mean (SD) 107.6 102.2　　 120.0 99.4

Time to augmentation, mean (SD) 156.1 80.0 160.2 78.5

ASCVD, atherosclerotic cardiovascular disease; SD, standard deviation. Note: Patients with outlier doses were excluded from this analysis 
(n=329 in ASCVD cohort; n=804 in diabetes cohort). ALow-intensity doses include atorvastatin 2.5 mg, fluvastatin 10–30 mg, pitavastatin 
0.5–1 mg, pravastatin 2.5–20 mg, rosuvastatin 1.25 mg, and simvastatin 2.5–10 mg. BModerate-intensity doses include atorvastatin 5–20 mg, 
pitavastatin 2–4 mg, and rosuvastatin 2.5–5 mg. CGreater than moderate-intensity doses include atorvastatin >20 mg, fluvastatin 40–60 mg, 
rosuvastatin >5 mg, and simvastatin 15–20 mg.
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index treatment was 0.8 (0.3), with nearly three-quarters of 
patients achieving an MPR ≥0.80. The mean (SD) MPR 
for patients with ezetimibe as their index treatment was 0.8 
(0.3), with 71.1% of patients achieving an MPR ≥0.80.

Similarly, among patients in the diabetes cohort, almost 
two-thirds of patients were persistent to their index therapy 
(Table 3). The mean (SD) MPR for patients in the diabetes 
cohort with statins as their index treatment was 0.8 (0.3), 
with nearly three-quarters of patients achieving an MPR 
≥0.80. The mean (SD) MPR for patients in the diabetes 
cohort with ezetimibe as their index treatment was 0.8 (0.3), 
with 69.2% of patients achieving an MPR ≥0.80.

Possible statin intolerance was observed in 10.0% of 
patients in the ASCVD cohort, and 5.4% of patients in the 
ASCVD cohort were identified as having possible statin 
ineffectiveness or intolerance (Figure 3). A total of 7.8% of 
patients in the ASCVD cohort could be identified as having 
possible statin ineffectiveness, and possible non-statin 
intolerance or ineffectiveness was observed in 7.1% of 
patients in the ASCVD cohort.

Possible statin intolerance was observed in 8.2% of 
patients in the diabetes cohort, and 4.6% of patients in the 
diabetes cohort were identified as having possible statin 
ineffectiveness or intolerance. A total of 6.5% of patients 
in the diabetes cohort could be identified as having possible 
statin ineffectiveness, and possible non-statin intolerance 
or ineffectiveness was observed in 5.1% of patients in the 
diabetes cohort.

Among patients in the ASCVD cohort, 8.1% experienced 
a new CVE between their index date and the end of the 
follow-up period (mean follow up of 2.8 years); MI, IS, 
and HF were the most common CVEs during this time 
period (Table 4). Incidence of the first CVE per 1,000 
person-years of follow up was 29.5. A total of 15.4% of 
patients in the ASCVD cohort had a statin dose up-titration 

in the ASCVD cohort discontinued either statin or ezeti-
mibe treatment (Figure 2). Among those patients in the 
ASCVD cohort who discontinued index treatment, the 
majority discontinued statin or ezetimibe usage permanently 
with no re-initiation. Among patients in the ASCVD cohort 
with discontinuation, mean (SD) time from the index date 
to the date of discontinuation was 93.3 (74.1) days 
(Table 2). A total of 5.6% of patients in the ASCVD cohort 
switched to a non-index statin and 2.1% switched to a 
non-statin LLT (data not presented). Among patients in 
the ASCVD cohort who switched therapy, the mean (SD) 
time to switch was 107.6 (102.2) days. A total of 11.2% of 
patients in the ASCVD cohort augmented index statin or 
ezetimibe with a non-statin LLT. Among patients in the 
ASCVD cohort who augmented therapy, the mean (SD) 
time to augmentation was 156.1 (80.0) days.

In the 12 months’ post-index date, one-third of patients 
in the diabetes cohort discontinued either statin or ezetimibe 
treatment (Figure 2). Among those patients in the diabetes 
cohort who discontinued index treatment, the majority 
discontinued statin or ezetimibe permanently with no re-
initiation. Among patients in the diabetes cohort with 
discontinuation, the mean (SD) time from the index date 
to the date of discontinuation was 100.4 (73.9) days 
(Table 2). A total of 4.9% of patients in the diabetes cohort 
switched to a non-index statin and 2.3% switched to a 
non-statin LLT. Among patients in the diabetes cohort 
who switched therapy, the mean (SD) time to switch was 
120.0 (99.4) days. A total of 10.6% of patients in the diabetes 
cohort augmented with a non-statin LLT. Among patients 
in the diabetes cohort who augmented therapy, the mean 
(SD) time to augmentation was 160.2 (78.5) days.

Among patients in the ASCVD cohort, almost two-thirds 
of patients were persistent to their index therapy (Table 3). 
The mean (SD) MPR for patients with statins as their 

Figure 2.  Treatment patterns in the 12-months follow-up period: percentage of patients discontinuing, switching, or augmenting 
treatment. ASCVD, athersclerotic cardiovascular disease.
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during this time period. Incidence of the first CVE among 
patients with ASCVD with statin dose up-titration per 
1,000 person-years of follow up was 31.9.

Among patients in the diabetes cohort, 2.6% experienced 
a new CVE between their index date and the end of the 

in the 12 months’ post-index date. Among patients in the 
ASCVD cohort with statin dose up-titration, 8.6% experi-
enced a new CVE between the date of their first titration 
and the end of the follow-up period (mean follow up of 2.3 
years); MI, IS, and HF were the most common CVEs 

Figure 3.  Statin intolerance and/or ineffectiveness issues in the follow-up period. ASCVD, atherosclerotic cardiovascular disease.

Table 3. Adherence, Compliance, and Persistence to Lipid-Lowering Therapy in the Follow-up Period

Characteristic ASCVD cohort  
(n=5,302)

Diabetes cohort  
(n=10,250)

Persistent (n, column %)

  Patients persistent on statin treatment 3,481 61.0 6,792 63.4

  Patients persistent on ezetimibe treatment    197 60.8    481 60.0

Statin MPR–overall (mean [SD])A   0.82     0.29   0.81     0.28

  Categories (n, column %)

    ≥0.80 3,742 74.7 6,855 72.0

    0.79–0.70    308   6.1    710   7.5

    0.69–0.60    189   3.8    401   4.2

    0.59–0.50    163   3.3    358   3.8

    0.49–0.40      98   2.0    238   2.5

    0.39–0.30      67   1.3    134   1.4

    0.29–0.20      47   0.9    101   1.1

    <0.20    399   8.0    726   7.6

Ezetimibe MPR–overall (mean [SD])B   0.78     0.32   0.79     0.30

  Categories (n, column %)

    ≥0.80    234 71.1    554 69.2

    0.79–0.70      19   5.8      69   8.6

    0.69–0.60      13   4.0      37   4.6

    0.59–0.50      14   4.3      27   3.4

    0.49–0.40        2   0.6      18   2.3

    0.39–0.30        4   1.2      10   1.3

    0.29–0.20        3   0.9        7   0.9

    <0.20      40 12.2      79   9.9

ASCVD, atherosclerotic cardiovascular disease; MPR, medication possession ratio; SD, standard deviation. 
APatients on statins or statin+ezetimibe combination only (n=5,013 in ASCVD cohort; n=9,521 in diabetes cohort). 
BPatients on ezetimibe or statin+ezetimibe combination only (n=329 in ASCVD cohort; n=801 in diabetes cohort).
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ducted in Asian countries reported lower LDL-C goal 
attainment among Asians in high-risk groups receiving 
statins compared with low-risk groups.24 Furthermore, 
Teramoto et al (2005) reported that the majority (>70%) 
of high-risk patients on statin therapy in Japan did not 
achieve the lipid management goals recommended by the 
Japan Atherosclerotic Society in 2002.25,26 Results from 
our analysis highlight the issue of inadequate statin dosing, 
as almost all high-risk patients received low-to-moderate 
doses and approximately one-third of patients discontinued 
treatment. Thus, receipt of inadequate statin dose and the 
high need for subsequent treatment intensification observed 
in our analysis also highlight both the need for better 
physician understanding of intensive LDL-C treatment and 
alternative therapeutic options for the high-risk patients 
in Japan.

Adverse events (e.g., musculoskeletal, insomnia, periph-
eral neuropathy, and creatinine phosphokinase) associated 
with LLT could also influence treatment decisions, thereby 
increasing the likelihood of statin therapy discontinuation. 
In the current study, a considerable proportion of patients 
had a possible statin intolerance; therefore, the possibility 
of statin therapy discontinuation due to dose-related adverse 
events was high. Results from the current study suggested 
high adherence rates for statin therapy among high-risk 
groups. This was consistent with current literature showing 
a mean MPR of 0.9 among Japanese patients with high-
risk vascular disease (HRVD) on statin therapy.27 Direct 
comparisons, however, between the two studies should be 
made with caution because ASCVD and HRVD definitions 
were not similar between the two studies, and study designs 
were not completely aligned, specifically with duration of 
insurance coverage post ASCVD/HRVD date.

follow-up period (mean follow up of 2.8 years); MI, IS, 
and HF were the most common CVEs during this time 
period (Table 4). Incidence of the first CVE in the diabetes 
cohort per 1,000 person-years of follow up was 9.3. A total 
of 26.8% of diabetes patients had a statin dose up-titration 
in the post-index date period. Among patients in the dia-
betes cohort with dose titration, 4.9% experienced a new 
CVE between the date of their statin dose up-titration and 
the end of the follow-up period (mean follow up of 2.4 
years); MI, IS, and HF were the most common CVEs during 
this time period. Incidence of the first CVE in the diabetes 
cohort with statin dose up-titration per 1,000 person-years 
of follow up was 17.8.

Discussion
In this retrospective observational study, treatment patterns, 
dose intensities, and potential statin intolerance and/or 
ineffectiveness were assessed among high CVD risk patients 
in Japan initiating treatment with either statins and/or 
ezetimibe. Results from the current study showed that a 
considerable proportion (33%) of high-risk patients discon-
tinued statin/ezetimibe therapy within fewer than 100 days, 
and use of high-intensity statin doses was rare (<0.4%). 
Possible explanations for the high rate of discontinuation 
observed in the current analysis may be that patients were 
either not achieving a low-density lipoprotein cholesterol 
(LDL-C) goal with their low-to-moderate intensity statin 
therapy and/or patients were experiencing tolerability 
problems. The current study also reported that almost 10% 
of patients in the high-risk cohorts of patients with 
ASCVD and patients with diabetes had statin intolerance 
during the follow-up period. A retrospective study con-

Table 4. Incidence of Cardiovascular Events During the Follow-up Period

Characteristic
All patients All patients with statin dose up-yitration 

(≥25% increase)

ASCVD cohort 
(n=5,302)

Diabetes cohort 
(n=10,250)

ASCVD cohort 
(n=385)

Diabetes cohort 
(n=588)

 Patients experiencing cardiovascular 
outcomes (n, column %)

  Type of event (n, column %)

    Any event 431 8.1 263 2.6 33 8.6 29 4.9

    Myocardial infarction 115 2.2   57 0.6 11 2.9   9 1.5

    Stroke 125 2.4   63 0.6   9 2.3   7 1.2

    Coronary revascularization procedure   25 0.5     8 0.1   1 0.3 – 0.0

    Heart failure on an inpatient claim   80 1.5   85 0.8   6 1.6   8 1.4

    Transient ischemic attack     4 0.1 – 0.0 – 0.0 – 0.0

    Unstable angina   40 0.8   20 0.2   4 1.0   3 0.5

    Peripheral artery disease   42 0.8   30 0.3   2 0.5   2 0.3

   Incidence of first cardiovascular event 
per 1,000 person-years of follow up

    Any event 29.5 9.3 31.9 17.8

    Myocardial infarction   7.9 2.0 10.6   5.5

    Stroke   8.6 2.2   8.7   4.3

    Coronary revascularization procedure   1.7 0.3   1.0   0.0

    Heart failure on an inpatient claim   5.5 3.0   5.8   4.9

    Transient ischemic attack   0.3 0.0   0.0   0.0

    Unstable angina   2.7 0.7   3.9   1.8

    Peripheral artery disease   2.9 1.1   1.9   1.2

ASCVD, atherosclerotic cardiovascular disease.
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for treatment modification or the cause of statin intolerance. 
Further research (e.g., clinical chart review) is warranted 
to validate the statin intolerance and/or ineffectiveness 
algorithm. Finally, information was available only on 
prescription claims filled, and it was not possible to know 
whether the patient took the medication as prescribed. 
Therefore, this study likely overestimates treatment 
adherence.

Conclusions
Among the Japanese population with ASCVD initiating 
statins and/or ezetimibe, a considerable proportion discon-
tinued treatment within an average of 100 days. The use of 
statin doses of higher-than-moderate intensity were rarely 
observed. Approximately 10% of patients had possible 
statin intolerance. Moreover, many patients had recurrent 
CVEs despite receiving statins and/or ezetimibe. Similar 
findings were obtained in the primary prevention diabetes 
cohort; thus, these findings highlight continued unmet 
medical need among primary and secondary CVE preven-
tion patients in Japan.
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