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Abstract

According to the Japan Atherosclerosis Society Guidelines for the 
Prevention of Atherosclerotic Cardiovascular Diseases 2017, stand-
ard statin therapy for hyper-low-density lipoprotein cholesterol cho-
lesterolemia in elderly patients may be effective for the secondary 
prevention of coronary artery disease, as in non-elderly adults. On the 
other hand, high-intensity statin therapy may not be recommended 
in all elderly cardiovascular disease patients with dyslipidemia, and 
particularly in elderly patients aged ≥ 85 years. In any case, tailor-
made medical care with use of statin is required that matches the 
background of each patient.
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Introduction

There are three University Hospitals at Fukuoka University, 
Fukuoka, Japan (Fukuoka University Hospital (develops ad-
vanced medical therapies for cardiovascular diseases), Fukuo-
ka University Chikushi Hospital (develops cardiovascular 
medical therapies to support regional medical institutions), 
and Fukuoka University Nishijin Hospital (develops commu-

nity-based cardiovascular medical therapies)) (Table 1). Each 
of these University Hospitals has a Department of Cardiology, 
and, overall, thousands of cardiovascular inpatients are treated 
every year. Most inpatients receive statin to prevent progres-
sion of cardiovascular atherosclerosis. Nonetheless, many of 
these patients are readmitted to the hospital. Aging is charac-
terized by chronic inflammation that progresses atherosclerotic 
cardiovascular disease (CVD). Statin has anti-inflammatory 
effect. According to the Japan Atherosclerosis Society Guide-
lines for the Prevention of Atherosclerotic Cardiovascular Dis-
eases 2017 [1], standard statin therapy for hyper-low-density 
lipoprotein cholesterol (LDL-C) cholesterolemia may be effec-
tive for the secondary prevention of CVD in elderly patients, 
as in non-elderly adults. However, it is not clear whether high-
intensity statin therapy should be recommended in all elderly 
CVD patients. Here, we cite previous reports and discuss this 
issue.

Clinical Evidence for the Prevention of Cardio-
vascular Events in Elderly Patients

Elderly patients are defined as aged equal to or more than 65 
years. They are divided into three groups: aged 65 - 74 years, 
75 - 84 years, and ≥ 85 years (Table 2). There is almost no 
clinical evidence regarding the prevention of cardiovascular 
events in elderly patients aged ≥ 85 years by high-intensity sta-
tin therapy. Only the Cardiovascular Health Study has reported 
risk factors associated with cardiovascular outcome [2]. This 
study analyzed the 5-year risk of a composite outcome includ-
ing myocardial infarction, stroke, and cardiovascular death. 
In elderly patients aged ≥ 85 years, low-density lipoprotein 
cholesterol (LDL-C) was not a risk factor for cardiovascular 
events. Most of the participants in the study were free of CVD, 
and this study did not take into account statin therapy.

Afilalo et al reported that statin therapy reduced the in-
cidence of all-cause mortality [3]. They sought to determine 
whether statins reduce all-cause mortality in elderly patients 
with coronary heart disease based on the results of nine trials. 
The mean age range was 67.6 - 75.6 years. Statin therapy re-
duced the incidence of all-cause mortality at 22% over 5 years. 
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The mean change in LDL-C was from -24 to -36%. LDL-C 
levels reached 90 - 100 mg/dL at follow-up. These data indi-
cated that standard statin therapy was effective. Next, is high-
intensity statin therapy more effective than standard statin 
therapy in elderly patients with CVD?

The High-Dose Versus Low-Dose Pitavastatin in Japanese 
Patients with Stable Coronary Artery Disease (REAL-CAD) 
study was performed to determine whether high-dose versus 
low-dose pitavastatin reduced CVD events in patients with 
CAD [4]. The mean age of the subjects was 68 years. LDL-C 
levels in the high-dose and low-dose statin groups were 91 and 
76.6 mg/dL, respectively. High-dose statin therapy reduced the 
primary endpoint (a composite of cardiovascular death, non-
fatal myocardial infarction, nonfatal ischemic stroke, and un-
stable angina requiring emergency hospitalization) compared 
to low-dose statin therapy. Although the data indicated that 
high-dose statin therapy was significantly effective, the actual 
value was reduced by only 1%. We do not know whether high-
intensity statin therapy should be recommended in all elderly 
CAD patients.

Another report analyzed the effects on major vascular 
events per 1.0 mmol/L reduction in LDL-C, in patients sub-
divided by age at randomization and by previous vascular 
disease [5]. The relative risk of major vascular events per 1.0 
mmol/L reduction by statin in the high-dose statin group in 
patients aged > 65 to ≤ 70 years and > 70 to ≤ 75 years was 
0.79 and 0.80 relative to the control or low-dose statin group, 
respectively. Although the relative risk in the group aged > 75 
years was 0.85, the 95% confidence interval (CI) was 0.73 - 
0.98. This relatively wide range of CI was because the number 
of subjects was small. We should not conclude that high-dose 
statin therapy is effective for the secondary prevention of ma-
jor vascular events in patients aged < 75 years. In addition, the 
relative risk of vascular death per 1.0 mmol/L reduction by 
statin in the high-dose more intensive statin group in patients 
aged > 65 to ≤ 70 years and > 70 to ≤ 75 years was 0.82 and 
0.87 relative to the control or low-dose less intensive statin 

group, respectively. The relative risk in the group aged > 75 
years was 0.88, and the 95% CI was 0.69 - 1.08. We should not 
conclude that high-dose more intensive statin therapy is effec-
tive for the secondary prevention of vascular death in patients 
aged < 75 years. Therefore, high-dose statin may be effective 
in all patients aged 65 - 74 years, but not in all patients aged 75 
- 84 years. There is no clinical evidence available on patients 
aged ≥ 85 years.

Residual Cardiovascular Risks

According to the relative residual CVD risks after statin treat-
ment for primary and secondary prevention from several large-
scale randomized clinical trials [6], there is still a residual CVD 
risk, even though we performed high-intensity statin therapy in 
elderly CAD patients. After statin treatment, one-third of the 
instances of the onset and progression of CVD were prevented, 
whereas two-thirds were not, in clinical trials on primary and 
secondary prevention.

There are three major problems regarding residual CVD 
risk: 1) Insufficient reduction of LDL-C levels; 2) Low lev-
els of high-density lipoprotein cholesterol (HDL-C) together 
with elevated triglyceride (TG)-rich lipoproteins; 3) Insuffi-
cient control of other risk factors (e.g., high blood pressure, 
obesity, metabolic syndrome, and type 2 diabetes [7]). Even 
if we address an insufficient reduction of LDL cholesterol 
levels, there can still be several other problems, such as low 
levels of HDL-C, elevated TG and insufficient control of other 
risk factors.

In the FOURIER study, a proprotein convertase subtilisin/
kexin type 9 inhibitor, evolocumab, greatly reduced LDL-C 
levels to 30 mg/dL compared to placebo at 90 mg/dL [8]. Evo-
locumab significantly suppressed the primary endpoint (CVD 
events) compared to placebo. Thus, the intensive reduction of 
LDL-C levels should help to prevent CVD. The actual percent-
age reduction was only 2%, and 12.6% of residual CVD was 
not prevented. The rate of residual CVD risk is still high.

As an example of residual CVD risks, we analyzed the as-
sociations between TG levels and coronary plaque components 
in males and females with statin therapy (Figure 1) [9] . The 
average age was around 70 years, and LDL-C and TG levels 
were 90 mg/dL and 139 mg/dL, respectively. Integrated back-
scatter intravascular ultrasound examination was performed 
for non-culprit segments. Percent lipid volume in females, but 
not males, was positively associated with TG levels. Factors 
associated with the percentage of lipid volume evaluated in 

Table 1.  Summary of Three University Hospitals of Fukuoka University in Japan

Hospital name Distinct features Department head
Department of Cardiology, Fukuoka University Hospital and  
Fukuoka University School of Medicine

Develops advanced medical therapies for  
cardiovascular diseases

Prof. Miura

Department of Cardiovascular Diseases, Fukuoka University  
Chikushi Hospital

Develops cardiovascular medical therapies to  
support regional medical institutions

Prof. Kawamura

Department of Cardiology, Fukuoka University Nishijin  
Hospital

Develops community-based cardiovascular  
medical therapies

Assoc. Prof. Katsuda

Table 2.  Should High-Intensity Statin Therapy Be Recom-
mended in Elderly CAD Patients?

Elderly persons Is high-dose statin effective?
Aged 65 - 74 All patients
Aged 75 - 84 Not all patients
Aged ≥ 85 No clinical evidence

CAD: coronary artery disease.
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females were examined by a multivariate stepwise regression 
analysis using various factors including LDL-C. TG, hyperten-
sion and diabetes mellitus were significantly associated with 
coronary percentage of lipid volume in females. In males, only 
diabetes mellitus was significantly associated with lipid vol-
ume. Thus, TG levels may be a more important indicator of 
residual risks after statin treatment in females. The adequate 
control of other risk factors in addition to high-intensity statin 
therapy should be recommended.

Conclusions

Standard statin therapy significantly prevented cardiovascular 
events. Although high-intensity statin therapy might be recom-
mended in elderly CAD patients, the effect of preventing the 
progression of CAD by that therapy may be weak (Table 2). 
We should address lower HDL-C and higher TG levels in ad-
dition to the control of other risk factors to prevent cardiovas-
cular atherosclerosis. In any case, tailor-made medical care is 
required that matches the background of cardiovascular risks 
in each patient, such as insufficient reduction of LDL-C lev-
els, low levels of HDL-C, elevated TG, presence of high blood 
pressure, obesity, metabolic syndrome, and type 2 diabetes.
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