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Our purpose of this study was to investigate the use of statins in elderly patients with cardiovascular diseases during regular
physical examination and to analyze the relationship between statins and glucose and lipid metabolism and adverse
cardiovascular prognosis. From January 2019 to December 2021, 2121 elderly patients with cardiovascular disease underwent
regular physical examination as the study subjects to investigate the use and intensity of statins. The patients were divided into
the dosing group (n = 1848) and the nondosing group (n = 273) according to whether they were taking statins or not. The
cardiac function, glucose and lipid metabolism indexes, and cardiovascular adverse events were compared between the two
groups. Statin use in elderly patients with cardiovascular disease was 87.13% (1848/2121). The intensity of statin use decreased
with age (P < 0:05); the left ventricular ejection fraction (LVEF) was greater in the medicated group than in the nonmedicated
group, and the left ventricular end-diastolic internal diameter (LVDd) and left ventricular end-systolic internal diameter
(LVDs) were smaller than in the nonmedicated group (P < 0:05). The total cholesterol (TC), triglyceride (TG), low-density
lipoprotein cholesterol (LDL-C), and fasting blood glucose (FBG) levels were lower in the medicated group than in the
nonmedicated group, the high-density lipoprotein cholesterol (HDL-C) levels were higher than in the nonmedicated group,
and the glycated hemoglobin (HbA1c) values were lower than in the nonmedicated group (P < 0:05). The overall incidence of
cardiovascular adverse events in the medicated group was lower than that in the nonmedicated group (P < 0:05). Statin use
was higher in elderly patients with cardiovascular disease; the intensity of drug use decreased with age. The patients’ cardiac
function, glucose metabolism, and prognosis were significantly improved after statin treatment.

1. Introduction

Cardiovascular diseases are caused by atherosclerosis, includ-
ing coronary heart disease, stroke, and peripheral vascular dis-
ease. It is now clinically recognized that disorders of lipid

metabolism are an important factor in the development of car-
diovascular disease [1]. Statins are commonly used lipid-
lowering drugs that not only lower lipid levels but also have
the functions of antioxidant, inhibition of cardiac hypertro-
phy, and inhibition of neuroendocrine hyperactivation [2, 3].
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Related reports also point out that statins can improve endo-
thelial cell function, restore autonomic function, and prevent
abnormal myocardial perfusion due to microvascular spasm
[4]. Most of the current clinical evidence on the benefits of sta-
tins and drug safety comes from nonelderly patients, and there
are few studies on statin use in elderly patients. Therefore, this
study investigated statin medication use in elderly patients
with cardiovascular disease through regular physical examina-
tion. We also analyzed the relationship between statin use and
glucolipid metabolism as well as adverse cardiovascular prog-
nosis. This study will further provide a clinical basis for the use
of statins in elderly patients.

2. Patients and Methods

2.1. Patients. This study was approved by the ethics commit-
tee of The 305th Hospital of the PLA. All participants signed
written informed consents before the study. 2,121 elderly
patients with cardiovascular disease who had regular physi-
cal examination from January 2019 to December 2021 were
enrolled as the study population. The inclusion criteria were
as follows: (i) patients that met the diagnostic criteria of
Practical Cardiology on cardiovascular diseases [5]; (ii)
patients’ age were ≥60 years; and (iii) those with complete
clinical data. Exclusion criteria were as follows: (i) patients
with combined malignant neoplastic diseases; (ii) patients
with combined liver and kidney insufficiency; (iii) patients
with alcoholism or history of drug abuse; and (iv) patients
with combined infectious diseases.

2.2. Methods. Patients were counted on atorvastatin, rosulvas-
tatin, simvastatin, fluvastatin and pitavastatin, and the inten-
sity of use. The intensity of use was based on the relevant
guidelines [6], with high intensity being 20mg of rosuvastatin
and 40-80mg of atorvastatin; medium intensity being 10-
<40mg of atorvastatin, 5-<20mg of rosuvastatin, 2-4mg of
pitavastatin, 80mg of fluvastatin, and 20-40mg of simvastatin;
and low intensity being doses below medium intensity.

The hospital information system was used to inquire
about the patients' age, gender, smoking history, drinking
history, and other general data and past medical history such
as hypertension history and diabetes history.

Vivid-7 Doppler color echocardiography of GE company
was used to determine left ventricular end dimension
(LVDd), left ventricular end systolic dimension (LVDs),
and left ventricular ejection fraction (LVEF).

3mL of fasting venous blood was collected from the
patients within 24 hours after enrollment, and the total cho-
lesterol (TC), triglyceride (TG), low-density lipoprotein cho-
lesterol (LDL-C), high-density lipoprotein cholesterol
(HDL-C), fasting blood glucose (FBG), and glycosylated
hemoglobin A1c (HbA1c) levels were measured using Beck-
man Coulter DXC800 system.

The incidence of major cardiovascular adverse events
such as acute myocardial infarction and heart failure in the
two groups was statistically analyzed.

2.3. Observation Index. The use of statins and the dose of sta-
tins were counted, and the patients were divided into a med-

icated group and a nonmedicated group according to
whether they were taking statins or not. The cardiac func-
tion, glucose and lipid metabolism indexes, and the occur-
rence of cardiovascular adverse events were compared
between the two groups.

2.4. Statistical Analysis. Statistical Product and Service Solu-
tions (SPSS) 23.0 (IBM, Armonk, NY, USA) was applied for
statistical analysis. Independent sample t-test was used for
comparison between the groups for measurement data obey-
ing normal distribution and was used for comparison within
the groups, all expressed as (�x ± s). Count data were tested
by χ2 and expressed as rate (%), P < 0:05 indicates statistical
difference.

3. Results

3.1. Statin Use in Elderly Patients with Cardiovascular Disease.
The use rate of statins in elderly patients with cardiovascular
disease was 87.13% (1848/2121). There was no significant dif-
ference in the use of statins in patients of different ages
(P > 0:05) (Table 1); the intensity of statin use in patients
decreased with increasing age (P < 0:05) (Table 1).

3.2. Clinical Data of Patients in Nonmedicated Group. The
patients were divided into medicated group (n = 1848) and
nonmedicated group (n = 273) according to whether they
took statins or not. There was no significant difference in
clinical data between the two groups (P > 0:05) (Table 2).

3.3. Cardiac Function Indexes in the Nonmedicated Group.
The LVEF value in the medicated group was greater than
that in the nonmedicated group, and the LVDs and LVDd
values were less than those in the nonmedicated group
(P < 0:05) (Table 3).

3.4. Glucose and Lipid Metabolism Indexes in the
Nonmedicated Group. The levels of TG, TC, LDL-C, and
FBG in the medicated group were lower than those in the non-
medicated group, the level of HDL-C was higher than that in
the nonmedicated group, and the HbA1c value was lower than
that in the nonmedicated group (P < 0:05) (Table 4).

3.5. The Incidence of Cardiovascular Adverse Events in the
Nonmedicated Group. The total incidence of cardiovascular
adverse events in the medicated group was lower than that
in the nonmedicated group (P < 0:05) (Table 5).

4. Discussion

At present, it is believed that improving lipid metabolism
disorders is the key to the treatment of cardiovascular dis-
eases. Statins can inhibit cholesterol synthase to play a
lipid-lowering role and are widely used in cardiovascular
diseases. Decreased function of various organs and changes
in statin metabolism in elderly patients have led to few clin-
ical reports on statin use in elderly patients. In this study, we
analyzed the use of statins in elderly patients and found that
the use of other statins was 87.13%, which was slightly
higher than that in the study [7]. This may be related to
the higher treatment compliance of patients with regular
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Table 1: Analysis of statin use in elderly patients with cardiovascular disease.

Item 60-69 years (n = 795) 70-79 years (n = 637) ≥80 years (n = 689)
Type of drug

Atorvastatin calcium 330 (41.51) 260 (40.82) 285 (41.36)

Rosuvastatin calcium 322 (40.50) 254 (39.87) 276 (40.06)

Simvastatin 33 (4.15) 29 (4.55) 28 (4.06)

Fluvastatin 9 (1.13) 7 (1.10) 6 (0.87)

Pitavastatin 4 (0.5) 3 (0.47) 2 (0.29)

Drug intensity

Low-intensity statin 171 (21.51) 214 (33.59) 543 (78.81)

Moderate-intensity statin 525 (66.04) 337 (52.90) 54 (7.84)

High-intensity statin 2 (0.25) 2 (0.31) 0 (0.00)

Total 698 (87.80) 553 (86.81) 597 (86.65)

Note: Comparison of statin intensity among the three groups, P < 0:05.

Table 2: Comparison of clinical data of medicated group.

Classification Administration group (n = 1848) Unmedicated group (n = 273) Χ2/t P

Age (years) 73:65 ± 6:09 73:52 ± 6:58 0.326 0.745

Gender: male (case) 1168 (63.20) 159 (58.24) 2.500 0.114

BMI (body mass index) (kg/m2) 22:34 ± 2:06 22:19 ± 2:24 1.110 0.267

Complicated with hypertension (n) 1083 (58.60) 147 (53.85) 2.120 0.137

Complicated with hyperlipidemia (case) 629 (34.04) 78 (28.57) 3.197 0.074

Complicated with diabetes (case) 417 (22.56) 53 (19.41) 1.369 0.242

Smoking history (case) 563 (30.47) 97 (35.53) 2.848 0.092

Alcohol history (case) 438 (23.70) 57 (20.88) 1.059 0.303

Table 3: Comparison of cardiac function indicators in the medicated group.

Group N LVEF (%) LVDs (mm) LVDd (mm)

Administration group 1848 51:09 ± 3:52 47:56 ± 5:07 61:38 ± 6:25
Nonmedicated group 273 50:63 ± 3:14 48:27 ± 5:94 62:71 ± 6:09
t 2.042 2.110 3.293

P 0.041 0.035 0.001

Table 4: Comparison of glucose and lipid metabolism indicators in the medicated group.

Group N TG (mmol/L) TC (mmol/L) LDL-C (mmol/L) HDL-C (mmol/L) FBG (mmol/L) HbA1c (%)

Administration group 1848 1:92 ± 0:21 4:79 ± 0:73 2:95 ± 0:41 1:34 ± 0:24 5:79 ± 1:12 6:08 ± 1:24
Nonmedicated group 273 2:05 ± 0:23 5:17 ± 0:69 3:11 ± 0:67 1:29 ± 0:23 6:08 ± 1:15 6:33 ± 1:36
t 9.427 8.084 5.462 3.230 3.980 3.070

P <0.001 <0.001 <0.001 0.001 <0.001 0.002

Table 5: Comparison of incidence of cardiovascular adverse events in the nonmedicated group (case, %).

Group N Acute myocardial infarction Heart failure Cardiovascular death Revascularization Total occurrence

Administration group 1848 46 21 10 17 5.09 (94)

Nonmedicated group 273 11 8 3 4 9.52 (26)

Χ2 8.774

P 0.003
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physical examinations. Clinical data showed that the lipid-
lowering effect of statins was closely related to drug dose
[8], but relevant studies have pointed out that high-dose sta-
tins have more adverse reactions in the treatment of cardio-
vascular diseases, while the patient’s age is too high and
physical function is also weaker [9], so the dose needs to
be adjusted according to the patient’s age. The results of this
study showed that the intensity of statin use in patients
decreased with increasing age.

Statins can significantly reduce plasma cholesterol con-
centration, delay and inhibit the progression of atherosclero-
sis, and have become one of the drugs of choice for lipid-
lowering therapy and antiatherosclerosis in clinical practice
[10]. The results of this study showed that the TC, TG,
and LDL-C levels in the medicated group were higher than
those in the unmedicated group, and the HDL-C level was
higher than that in the unmedicated group, indicating that
statin treatment for elderly patients with cardiovascular dis-
ease can reduce the body’s blood lipid level, which is mainly
because statins can play a role in regulating blood lipids by
competitively inhibiting enzyme secretion in hepatocytes
and reducing the body’s methyl dehydroabietate content
[11]. In this study, we found that FBG levels were lower
and HbA1c values were lower in the medicated group than
in the unmedicated group, indicating that statins can
improve glucose metabolism in elderly patients with cardio-
vascular disease, which is mainly related to the fact that sta-
tins can improve insulin resistance and glucose tolerance
through their effects.

Myocardial function in patients with cardiovascular dis-
ease is affected by the amount of cholesterol in the cardiac
muscle cells. Increased cholesterol levels in patients can lead
to reduced cell membrane function, which in turn can affect
myocardial function in patients. Statins can improve cardiac
function because they reduce body cholesterol levels [12].
Relevant studies have pointed out that statins can improve
glucose and lipid metabolism, reduce hyperglycemia-
related sclerosing stress, and improve endothelial function
[13]. It has also been reported that statins, in addition to
their lipid-lowering effects, can also reduce platelet adhesive-
ness, prevent thrombosis, and improve endothelial function
[14]. Statins can downregulate angiotensin II receptor con-
tent and reduce the degree of myocardial fibrosis, while
improving myocardial function in patients [15]. The results
of this study showed that the LVEF value of the medicated
group was greater than that of the unmedicated group, and
LVDd and LVDs were less than those of the unmedicated
group, indicating that statins in the treatment of cardiovas-
cular disease can improve the patient’s cardiac function,
which is mainly because statins can reduce the body choles-
terol content, reduce the amount of cholesterol in the cell
membrane, and then play a role in improving the patient’s
myocardial cell function. Some scholars have found that sta-
tins have the effect of stabilizing plaques, reducing the adhe-
sion and aggregation of inflammatory cells and platelets in
the microcirculation and preventing the activation of the
coagulation system, which can improve myocardial blood
perfusion in patients [16]. The results of this study showed
that the total incidence of cardiovascular adverse events in

the medicated group was lower than that in the unmedicated
group, indicating that statin therapy given to patients with
cardiovascular disease can reduce cardiovascular adverse
events. The reason for this is that statins can improve body
hemodynamics and promote apoptosis and fibrosis of car-
diomyocytes and interstitium by exerting selective inhibitory
effects, inhibiting the activity of reductase, the rate-limiting
enzyme of synthesis, and reducing intracellular cholesterol
synthesis in the human body, which can reduce the inci-
dence of cardiovascular adverse events [17]. This study has
the following advantages over other previous related studies:
(1) larger sample size; (2) higher proportion of elderly
patients; and (3) more detailed observation indicators.

5. Conclusion

Statin use is higher in elderly patients with cardiovascular
disease, and the intensity of drug use decreases with increas-
ing age. Patients’ cardiac function, glucose metabolism indi-
cators, and prognosis are significantly improved after statin
treatment.
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