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Objective: To investigate the distribution of arteriosclerotic vessels of arteriosclerosis, differential serum lipid profiles, and 
differences in the proportion of dyslipidaemia between patients with single-site arteriosclerosis and multi-site arteriosclerosis 
(significant hardening of ≥2 arteries).
Methods: The data of 6581 single-site arteriosclerosis patients and 5940 multi-site arteriosclerosis patients were extracted from the 
hospital medical record system. Serum total cholesterol (TC), triglycerides (TGs), high-density lipoprotein cholesterol (HDL-C), low- 
density lipoprotein cholesterol (LDL-C), apolipoprotein (Apo) A1, ApoB concentrations and C-reactive protein (CRP) between 
patients with single-site arteriosclerosis and multi-site arteriosclerosis were collected and analyzed.
Results: The most diseased arteries were coronary arteries (n=7099, 33.7%), limb arteries (n=6546, 31.1%), and carotid arteries 
(n=5279, 25.1%). TC, LDL-C, TC/HDL-C, and LDL-C/HDL-C levels were higher and CRP level was lower in multi-site arterio-
sclerosis patients than those in single-site arteriosclerosis patients. The TC, LDL-C levels in non-elderly (<65 years old) female 
patients were higher and TG/HDL-C, TC/HDL-C, LDL-C/HDL-C levels were lower than those in non-elderly male patients, while the 
TG, TC, LDL-C, and TG/HDL-C levels in elderly (≥65 years old) female patients were higher and LDL-C/HDL-C level was lower 
than those in elderly male patients. The proportion of dyslipidemia in descending order was as follows: low HDL-C (31.9%), elevated 
TG (16.9%), elevated TC (9.0%), and elevated LDL-C (4.2%). The levels of TC, LDL-C, TC/HDL-C, and LDL-C/HDL-C in patients 
with peripheral arteriosclerosis were higher than those in patients with cardio-cerebrovascular arteriosclerosis.
Conclusion: There were differences in serum lipid levels in patients with arteriosclerosis with different age, gender and distribution 
of arteriosclerotic vessels.
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Introduction
In recent years, the incidence of vascular diseases is increasing year by year.1,2 Arteriosclerosis is the intermediate 
pathological state of some vascular events, and the prevention of arteriosclerosis can prevent and delay the occurrence of 
vascular events.3 Arteriosclerosis is the aging of the arterial system accompanied by structural changes, and is the risk 
factor for cardiovascular and cerebrovascular diseases.4,5 It is a kind of arterial disease caused by the thickening and 
hardening of the intima of blood vessels, which leads to the narrowing and obstruction of the lumen, and eventually leads 
to the ischemia or even necrosis of tissues and organs.6

Arteriosclerosis is a systemic disease that can involve multiple arteries, and the risk factors for arteriosclerosis may 
have different effects on different parts of the arterial system.7,8 Intima thickening is the early manifestation of 
arteriosclerosis, and further development leads to the formation of arteriosclerosis plaques and even hemodynamic 
changes. Currently, most scholars believe that the occurrence of arteriosclerosis is related to inflammation and lipid 
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metabolism.9–11 Serum lipids include serum cholesterol, triglycerides, and other lipids. Dyslipidemia due to the disorder 
of lipid metabolism is a risk factor for arteriosclerotic disease.12 Chinese adults have high rates of high total cholesterol 
(TC), high low-density lipoprotein cholesterol (LDL-C), low high-density lipoprotein cholesterol (HDL-C), and high 
triglycerides (TG).13 The proportion of dyslipidemia in Chinese adults is relatively high, while the identification rate, 
treatment rate and control rate of dyslipidemia are relatively low, which requires extensive attention.14 In addition, 
inflammation has been linked to arteriosclerosis.15 C-reactive protein (CRP) is a marker of cardiovascular disease, and it 
has been associated with adverse outcome of acute coronary syndrome (ACS), but the role in initiation and development 
of the arteriosclerosis has controversy.16

Clinically, the degree of arterial lesions in different parts of the same patient is different, suggesting that some factors 
(age, sex, lipid level) have different effects on arterial lesions in different parts.17,18 Serum lipid profiles in patients with 
arteriosclerotic cardiovascular disease19 and the differences in lipid levels in coronary and peripheral artery disease20,21 

have been studied in some studies, however, few systematic, large sample studies have focused on the distribution of 
different sites of arteriosclerotic vessels and the differences among them in serum lipid and CRP levels. In this study, the 
distribution of different sites of arteriosclerotic vessels and the differences among them in serum lipid and CRP protein 
levels were analyzed.

Materials and Methods
Subjects
This study is a hospital-based, retrospective, descriptive study of the distribution of arteriosclerotic vessels and the serum 
lipid and CRP levels in patients with arteriosclerosis. Data of 12,521 patients with arteriosclerosis (7363 men and 5158 
women) admitted to Meizhou People’s Hospital from November 2017 to June 2022 was collected. The extent of vascular 
lumen stenosis or calcification was examined by imaging methods. Arteriosclerosis is determined by examining arterial 
plaque using techniques such as angiography, magnetic resonance imaging (MRI), computed tomography, or color 
doppler ultrasonography, assessed by two senior radiologists in a double-blind evaluation. Pulse Wave Velocity (PWV) 
and Ankle-Brachial Index (ABI) were measured using an arterioscleroscope to assess arterial stiffness. The diagnostic 
criteria for arteriosclerosis were in accordance with the relevant diagnostic criteria formulated by the Cardiovascular 
Branch and the Neurology Branch of the Chinese Medical Association. In this study, arteriosclerosis was observed in 
coronary artery, aorta, carotid artery, cerebral artery, vertebral artery, iliac artery, subclavian artery, internal mammary 
artery, mesenteric artery, renal artery, femoral artery, and limb artery. Single-site arteriosclerosis refers to the clinically 
obvious hardening of up to one artery. Multi-site arteriosclerosis refers to clinically significant hardening of two or more 
arteries (≥2 arteries).

The inclusion criteria were as follows: (1) patients diagnosed with arteriosclerosis; (2) complete clinical medical 
record data; and (3) Adults. The exclusion criteria were as follows: (1) incomplete clinical medical record data; and (2) 
arteriosclerosis patients with severe infectious diseases, autoimmune diseases, and organ insufficiency. This study was 
performed in accordance with the ethical standards of the Declaration of Helsinki and approved by the Human Ethics 
Committee of Meizhou People’s Hospital.

Serum Lipid Measurements
Approximately 3mL of blood was taken from each subject, and serum was immediately separated. The serum lipid levels 
of the samples were evaluated by an Olympus AU5400 system (Olympus Corporation, Tokyo, Japan). TC, TG, LDL-C, 
HDL-C, apolipoprotein A1 (Apo-A1) and apolipoprotein B (Apo-B) analyses were carried out using the cholesterol 
esterase/peroxidase (CHOD/PAP) enzymatic method,22 glycerophosphate oxidase/peroxidase (GPO-PAP) enzymatic 
method,23 direct surfactant removal method,24 direct immunoinhibition method,25 and immunoturbidimetry method,26 

respectively, according to the manufacturers’ instructions. Patients with a clear past history of hyperlipidemia and/or 
a current serum lipid test that met criteria according to the 2016 Chinese Guidelines were diagnosed with 
dyslipidaemia.27 CRP was detected by immunoturbidimetric method on HITACHI automatic biochemical analyzer.28
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Statistical Analysis
Statistical analysis was performed using SPSS statistical software version 26.0 (IBM Inc., USA) and GraphPad software 
version 8.0 (GraphPad Software, Inc, USA). For the analysis of continuous variables, when the data follows normal 
distribution, the Student’s t-test was used. When the data did not follow the normal distribution, the Mann–Whitney 
U-test was used to compare and analyze the non-normal distribution quantitative variables. Chi-square test was used to 
analyze the difference in the proportion of dyslipidemia among the groups. P<0.05 was used as the level of statistical 
significance for all statistical analyses in this study.

Results
The Distribution of Arteriosclerotic Vessels in Patients with Arteriosclerosis
12,521 patients with arteriosclerosis were enrolled, including 7363 (58.8%) male patients and 5158 (41.2%) female 
patients. In this study, there were 6581 (52.6%) single-site arteriosclerosis patients and 5940 (47.4%) multi-site 
arteriosclerosis patients (Figure 1A). In single-site arteriosclerosis patients, there were 3979 (3979/6581, 60.5%) cases 
of coronary arteriosclerosis, 1690 (1690/6581, 25.7%) cases of limb arteriosclerosis, 751 (751/6581, 11.4%) cases of 
carotid arteriosclerosis, 134 (134/6581, 2.0%) cases of cerebral arteriosclerosis and 27 (27/6581, 0.4%) cases of aortic 
sclerosis, respectively (Figure 1B).

In this study, 67 different combinations of arteriosclerosis were detected in multi-site arteriosclerosis patients. Among 
these patients, the top 5 types with a most number of patients were as follows: carotid and limb arteriosclerosis (1929 
cases, 32.5%), coronary, carotid and limb arteriosclerosis (1276 cases, 21.5%), coronary and limb arteriosclerosis (573 
cases, 9.6%), coronary and carotid arteriosclerosis (372 cases, 6.3%), and coronary and aortic arteriosclerosis (334 cases, 
5.6%) (Figure 1C and Supplemental Table 1).

In this study, 7099 (33.7%) patients (4154 (33.5%) men and 2945 (34.0%) women) had coronary arteriosclerosis, 
followed by 6546 (31.1%) cases of limb arteriosclerosis (3896 (31.4%) cases of males and 2650 (30.6%) cases of 
females), and 5279 (25.1%) cases of carotid arteriosclerosis (3190 (25.7%) cases of males and 2089 (24.2%) cases of 
females) (Figure 1D). In non-elderly patients, 2899 (37.1%) patients had coronary arteriosclerosis, followed by 2162 
(27.7%) cases of limb arteriosclerosis, and 1967 (25.2%) cases of carotid arteriosclerosis; in elderly patients, 4384 
(33.1%) cases of limb arteriosclerosis, followed by 4200 (31.8%) patients had coronary arteriosclerosis, and 3312 
(25.0%) cases of carotid arteriosclerosis. Compared with non-elderly patients, limb arteries had the most lesions in 
elderly patients (Figure 1E).

Comparison of Serum Lipid and CRP Levels in Different Sex and Age (Non-Elderly 
(<65 Years Old), Elderly (≥65 Years Old)) Patients with Arteriosclerosis
TC (4.64±1.27 mmol/L vs 4.54±1.24 mmol/L, P<0.001), LDL-C (2.58±0.88 mmol/L vs 2.50±0.86 mmol/L, P<0.001), 
TC/HDL-C ratio (4.01±1.41 vs 3.93±1.48, P=0.003), LDL-C/HDL-C ratio (2.24±0.90 vs 2.17±0.90, P<0.001), Apo-A1 
(1.11±0.29 g/L vs 1.10±0.29 g/L, P=0.026), and Apo-B (0.83±0.27 g/L vs 0.81±0.26 g/L, P<0.001) levels were higher 
and CRP level (17.77±35.86 mg/L vs 19.77±39.11 mg/L, P=0.003) was lower in multi-site arteriosclerosis patients than 
those in single-site arteriosclerosis patients (Table 1).

Patients with arteriosclerosis were classified as non-elderly (<65 years old) male patients, non-elderly female patients, 
elderly (≥65 years old) male patients, and elderly female patients. Among the non-elderly patients, the TC, HDL-C, LDL- 
C levels in female patients were higher than those in male patients, while TG/HDL-C, TC/HDL-C, LDL-C/HDL-C, Apo- 
B/Apo-A1, and CRP levels were lower than those in male patients. In the elderly patients, the TG, TC, HDL-C, LDL-C, 
and TG/HDL-C levels in female patients were higher than those in male patients, while LDL-C/HDL-C, Apo-B/Apo-A1, 
and CRP levels were lower than those in male patients. Among the male patients, the TG, TC, LDL-C, TG/HDL-C, TC/ 
HDL-C, LDL-C/HDL-C, and Apo-B/Apo-A1 levels in elderly patients were lower than those in non-elderly patients, 
while HDL-C and CRP levels were higher than those in non-elderly patients. In the female patients, the TG, TC, LDL-C, 
TG/HDL-C, TC/HDL-C, and LDL-C/HDL-C levels in elderly patients were lower than those in non-elderly patients, 
while CRP level was higher than those in non-elderly patients (Figure 2).
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The Distribution of Dyslipidaemia in Arteriosclerosis Patients
Among all patients, the proportion of dyslipidemia in descending order was as follows: low HDL-C (31.9%), elevated 
TG (16.9%), elevated TC (9.0%), and elevated LDL-C (4.2%). According to the combination of normal or abnormal 
serum lipid indexes (LDL-C, HDL-C, and TG), the differences in the proportion of different combinations between 
multi-site arteriosclerosis patients and single-site arteriosclerosis patients, male and female were analyzed. The largest 
proportion of dyslipidemia types was independent low HDL-C (n=1498, 12.0%), followed by independent elevated TG 
(n=728, 5.8%), and low HDL-C combined with elevated TG (n=711, 5.7%). The female patients had lower the 
proportions of elevated LDL-C+ low HDL-C + elevated TG, elevated LDL-C+ low HDL-C+ normal TG, and normal 
LDL-C+ low HDL-C+ elevated TG, while had higher proportions of elevated LDL-C+ normal HDL-C + elevated TG, 
elevated LDL-C+ normal HDL-C+ normal TG, and normal LDL-C+ normal HDL-C+ elevated TG than males.

Figure 1 The distribution of patients with arteriosclerosis in single artery, arteriosclerosis in multiple arteries, and in different gender and age (non-elderly (<65 years old), 
elderly (≥65 years old)). The number and composition ratio of patients with single-site arteriosclerosis and multi-site arteriosclerosis (A). The distribution of arteriosclerotic 
vessels in patients with single-site arteriosclerosis (B). The distribution of arteriosclerotic vessels in patients with multi-site arteriosclerosis (C). Distribution of 
arteriosclerotic arteries in patients of different sex (D). Distribution of arteriosclerotic arteries in non-elderly and elderly patients (E).
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In single-site arteriosclerosis patients, the female patients had lower the proportions of normal LDL-C+ low HDL-C+ 
elevated TG, normal LDL-C+ low HDL-C+ normal TG, while had higher proportions of elevated LDL-C+ normal HDL- 
C+ normal TG, normal LDL-C+ normal HDL-C+ elevated TG than male patients. And a similar result was found in 
multi-site arteriosclerosis patients. In addition, the female patients with arteriosclerosis in multiple arteries had higher 
proportions of elevated LDL-C, and elevated LDL-C+ normal HDL-C + elevated TG than the female patients with 
arteriosclerosis in single artery. The male multi-site arteriosclerosis patients had higher proportion of normal LDL-C+ 
low HDL-C+ normal TG than the male single-site arteriosclerosis patients (Table 2).

Comparison of Serum Lipid and CRP Levels in Patients with Cardio-Cerebrovascular 
Arteriosclerosis, Peripheral Arteriosclerosis, Cardio-Cerebrovascular 
Arteriosclerosis Combined with Peripheral Arteriosclerosis
The levels of TC, LDL-C, TC/HDL-C, LDL-C/HDL-C, Apo-B/Apo-A1 and CRP in patients with peripheral arterio-
sclerosis were higher than those in patients with cardio-cerebrovascular arteriosclerosis. The levels of TC, LDL-C, TC/ 
HDL-C, LDL-C/HDL-C, and Apo-B/Apo-A1 in patients with cardio-cerebrovascular arteriosclerosis combined with 
peripheral arteriosclerosis were higher than those in patients with cardio-cerebrovascular arteriosclerosis. While the 
patients with cardio-cerebrovascular arteriosclerosis combined with peripheral arteriosclerosis had higher LDL-C level 
and lower CRP level than those in patients with peripheral arteriosclerosis. There were no statistically significant 
differences in HDL-C and TG/HDL-C levels among the three groups (Figure 3).

Discussion
There are prone sites of arteriosclerotic plaque, that is, different arterial vessels and different parts of the same artery 
have different possibilities of forming arteriosclerosis.29,30 Despite systemic exposure to hyperlipidemia, the progression 
of arteriosclerosis between the coronary and distal arteries is markedly different.31 In mechanism, human genome-wide 
association studies have shown that arteriosclerosis at different vascular locations may involve different genetic path-
ways, and mouse experiments have shown that location specificity of arteriosclerosis susceptibility is controlled by 
genes.32 In addition, Fenning et al reported that the role of lipoprotein-associated phospholipase A2 (Lp-PLA2) in the 

Table 1 Clinical Characteristics of Patients with Arteriosclerosis in Single Artery and Patients with 
Arteriosclerosis in Multiple Arteries

Total 
(n=12521)

Patients with 
Arteriosclerosis in Single  
Artery (n=6581)

Patients with 
Arteriosclerosis in Multiple 
Arteries (n=5940)

P values

Age, years
<65, n(%) 4810 (38.4%) 2578 (39.2%) 2232 (37.6%) 0.069

≥65, n(%) 7711 (61.6%) 4003 (60.8%) 3708 (62.4%)

Male/Female 7363/5158 3847/2734 3516/2424 0.413
TG, mmol/L 1.63±1.28 1.63±1.23 1.64±1.33 0.404

TC, mmol/L 4.59±1.26 4.54±1.24 4.64±1.27 <0.001
HDL-C, mmol/L 1.22±0.35 1.22±0.36 1.22±0.35 0.915

LDL-C, mmol/L 2.53±0.87 2.50±0.86 2.58±0.88 <0.001

TG/HDL-C 1.57±1.98 1.57±1.92 1.58±2.04 0.827
TC/HDL-C 3.97±1.44 3.93±1.48 4.01±1.41 0.003

LDL-C/HDL-C 2.21±0.90 2.17±0.90 2.24±0.90 <0.001

Apo-A1, g/L 1.11±0.29 1.10±0.29 1.11±0.29 0.026
Apo-B, g/L 0.82±0.27 0.81±0.26 0.83±0.27 <0.001

Apo-B/Apo-A1 0.78±0.32 0.77±0.32 0.79±0.32 0.054

CRP, mg/L 18.82±37.62 19.77±39.11 17.77±35.86 0.003

Abbreviations: TG, triglycerides; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein 
cholesterol; Apo-A1, apolipoprotein A1; Apo-B, apolipoprotein B; CRP, C reactive protein.
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inflammation and arteriosclerotic plaques development was fundamentally different among different vascular sites.33 It is 
noteworthy that polyvascular disease, especially peripheral artery disease, may have a greater risk of adverse outcomes 
than coronary arteriosclerosis or stroke.7

Figure 2 Comparison of serum lipid and CRP levels in different sex and age (non-elderly (<65 years old), elderly (≥65 years old)) patients with arteriosclerosis. *P<0.05; 
**P<0.01; ***P<0.001.
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Table 2 The Number and Proportion of Dyslipidemia in Arteriosclerosis Patients

All subjects (n=12521) Patients with Arteriosclerosis in 
Single Artery (n=6581)

Patients with Arteriosclerosis in 
Multiple Arteries (n=5940)

Total (n=12521) Male (n=7363) Female (n=5158) Male (n=3847) Female (n=2734) Male (n=3516) Female (n=2424)

Elevated TC 1128(9.0%) 498(6.8%) 630(12.2%)*** 240(6.2%) 313(11.5%)*** 258(7.3%) 317(13.1%)***

Elevated TG 2116(16.9%) 1200(16.3%) 916(17.8%)* 632(16.4%) 483(17.7%) 568(16.1%) 433(17.8%)

Low HDL-C 3989(31.9%) 2836(38.5%) 1153(22.4%)*** 1491(38.8%) 623(22.8%)*** 1345(38.2%) 530(21.8%)***
Elevated LDL-C 530(4.2%) 263(3.6%) 267(5.2%)*** 122(3.2%) 123(4.5%)** 141(4.0%) 144(5.9%)**,#

Elevated LDL-C+ low HDL-C + elevated TG 37(0.3%) 29(0.4%) 8(0.2%)* 15(0.4%) 4(0.1%) 14(0.4%) 4(0.2%)
Elevated LDL-C+ low HDL-C+ normal TG 47(0.4%) 38(0.5%) 9(0.2%)* 14(0.4%) 5(0.2%) 24(0.7%) 4(0.2%)**

Elevated LDL-C+ normal HDL-C + elevated TG 124(1.0%) 54(0.7%) 70(1.4%)* 28(0.7%) 25(0.9%) 26(0.7%) 45(1.9%)***,##

Elevated LDL-C+ normal HDL-C+ normal TG 301(2.4%) 141(1.9%) 160(3.1%)*** 64(1.7%) 78(2.9%)** 77(2.2%) 82(3.4%)**
Normal LDL-C+ low HDL-C+ elevated TG 711(5.7%) 479(6.5%) 232(4.5%)*** 244(6.4%) 125(4.6%)** 235(6.7%) 107(4.4%)***

Normal LDL-C+ low HDL-C+ normal TG 1498(12.0%) 1086(14.7%) 412(8.0%)*** 531(13.8%) 221(8.1%)*** 555(15.8%)# 191(7.9%)***

Normal LDL-C+ normal HDL-C+ normal TG 4815(38.5%) 2546(34.6%) 2269(44.0%)*** 1304(33.9%) 1193(43.6%)*** 1242(35.3%) 1076(44.5%)***
Normal LDL-C+ normal HDL-C+ elevated TG 728(5.8%) 334(4.5%) 394(7.6%)*** 181(4.7%) 213(7.8%)*** 153(4.3%) 181(7.5%)***

Notes: Compared with males, *P <0.05, **P <0.01, and ***P <0.001 for all subjects, the patients with arteriosclerosis in single artery, and arteriosclerosis in multiple arteries. Compared with the patients with arteriosclerosis in single 
artery, #P <0.05, ##P <0.01, and ###P <0.001 for both males and females. 
Abbreviations: TG, triglycerides; TC, total cholesterol; HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; Apo-A1, apolipoprotein A1; Apo-B, apolipoprotein B.
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Different studies have had different results on the vascular distribution and regional distribution of arteriosclerosis. 
Most participants (greater than 93%) had arteriosclerosis in at least one vascular area, and arteriosclerosis is more 
common in aorta, iliac artery, subclavian artery, coronary artery, extracranial artery, renal artery, and intracranial artery in 

Figure 3 Comparison of serum lipid and CRP levels in patients with cardio-cerebrovascular arteriosclerosis, peripheral arteriosclerosis, cardio-cerebrovascular arterio-
sclerosis combined with peripheral arteriosclerosis. *P<0.05; **P<0.01; ***P<0.001.
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a study of multiterritorial arteriosclerosis prevalence and vessel distribution in a population from southeast China.34 

Another study showed that arteriosclerosis was most common in the iliac arteries, followed by the carotid, aorta, and 
coronary arteries.35 In addition, one study found that plaque was mainly distributed in some major arteries.36 The 
arteriosclerotic location was significantly associated with age, but not with gender.37 Peripheral arteriosclerosis is 
associated with long-term cardiovascular mortality.38

The mechanism by which arteriosclerosis occurs in the multi-arterial region is still poorly understood. There was 
a significant correlation between serum uric acid level and intracranial artery stenosis and arteriosclerosis in males.39 

Soluble CD40 ligand (sCD40L) levels were significantly elevated in polyvascular coronary arteriosclerosis and lower 
extremity arteriosclerosis.40 Vascular endothelial function may change, triggering the initiation of arteriosclerosis 
under hyperlipidemia. Oxidized low density lipoprotein (ox-LDL) can cause vascular endothelial cell injury and 
dysfunction, which is the mechanism of hyperlipidemia to vascular endothelial injury.41 Oxidized cholesterol increases 
in hyperlipidemia, and oxidized cholesterol has cytotoxic effects on vascular cells and induces apoptosis.42,43 LDL-C 
and ox-LDL participate in the local oxidative stress process of vascular endothelium, and induce the local infiltration 
of mononuclear macrophages to form foam cells through inflammatory mediators, thus promoting the formation of 
arteriosclerosis.44 Study has suggested that dyslipidemia is the strongest risk factor for the progression of multi-
territorial subclinical arteriosclerosis.45 In humans, dyslipidemia often manifests as low HDL-C and high triglyceride 
levels, which are also major risk factors for arteriosclerosis.46 Level of LDL-C particles was most strongly associated 
with polyvascular disease.7 Hypertriglyceridemia is an important risk factor for the progression of carotid artery 
stenosis.47

The TG, TC, LDL-C, TG/HDL-C, TC/HDL-C, and LDL-C/HDL-C levels were higher in the non-elderly patients that 
those in the elderly patients, in both males and females. A study showed that in both male and female patients with acute 
myocardial infarction (AMI), LDL-C and TC were higher in non-elderly patients than in elderly patients.48 Another study 
showed that LDL-C, TC, and TG were higher in non-elderly AMI than in elderly for males.49 Therefore, doctors should 
attach great importance to dyslipidemia in non-elderly patients, and the control of serum lipids in such patients may help 
to control and improve the progress of arteriosclerosis.

In non-elderly patients, the TC, LDL-C levels were higher and TG/HDL-C, TC/HDL-C, LDL-C/HDL-C, and CRP 
levels were lower in female patients than those in male patients. And in elderly patients, the TG, TC, LDL-C, and TG/ 
HDL-C levels in female patients were higher and LDL-C/HDL-C, and CRP levels were lower than those in male 
patients. A study has shown that estrogen levels affect lipid metabolism.50 A relationship between follicle-stimulating 
hormone (FSH) levels and serum cholesterol levels was also demonstrated.51 Hormone levels may partly explain the 
difference in blood lipid levels between men and women, but the underlying mechanism of the difference in blood lipid 
metabolism needs further study.52,53 It has also been suggested that sex differences in lipid levels may be caused by 
differences in rates of lipolysis and lipogenesis.54,55 In addition, one study showed that women have the lowest incidence 
in the coronary area and a higher prevalence of carotid arteriosclerosis, while men have a higher prevalence of coronary 
and femoral arteriosclerosis.56 In conclusion, dyslipidemia is more likely to lead to peripheral arteriosclerotic disease, 
and is more common in female patients.

Moreover, the serum lipid levels in patients with arteriosclerosis at different sites also vary. In this study, the levels of 
TC, LDL-C, TC/HDL-C, and LDL-C/HDL-C in patients with peripheral arteriosclerosis were higher than those in 
patients with cardio-cerebrovascular arteriosclerosis, and the same results were found in patients with cardio- 
cerebrovascular combined with peripheral arteriosclerosis. The most common cholesterol implicated in the formation 
of plaque in arterial walls is LDL-C. It has been noted that patients with coronary artery disease tend to have higher 
levels of LDL-C and a lower level of HDL-C. In contrast, patients with cerebrovascular disease or stroke are likely to 
have higher levels of TG and TC. Unfortunately, this study did not distinguish between patients with coronary 
arteriosclerosis and those with cerebrovascular sclerosis.

The distribution of arteriosclerotic vessels of arteriosclerosis, differential serum lipid profiles and differences in the 
proportion of dyslipidaemia between patients with single-site arteriosclerosis and multi-site arteriosclerosis were 
analyzed in this study. However, this study has several shortcomings. First, although the number of cases included in 
this study is considerable, these patients are from a single medical institution, which weakens the representativeness of 
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this study to a certain extent. Second, although we evaluated arteriosclerosis across a wide range of vessels in a large 
population, some marginal findings may have led to a lack of understanding of potential associations. Third, because lipid 
levels and CRP levels may be influenced by other factors, such as insidious diseases, the validity of the results may 
depend on the baseline background of the study population.

Conclusions
In patients with arteriosclerosis, differences in serum lipid levels are correlated with differences in age and sex. (1) The 
most diseased arteries were coronary arteries, limb arteries, and carotid arteries. (2) Dyslipidemia is more common in 
nonelderly arteriosclerosis patients than elderly. (3) In non-elderly patients, the levels of TC and LDL-C were higher and 
the levels of TG/HDL-C, TC/HDL-C, LDL-C/HDL-C and CRP were lower in female patients than those in male 
patients, while the TG, TC, LDL-C, and TG/HDL-C levels in elderly female patients were higher and LDL-C/HDL-C, 
and CRP levels were lower than those in elderly male patients. (4) The levels of TC, LDL-C, TC/HDL-C, and LDL-C/ 
HDL-C in patients with peripheral arteriosclerosis were higher than those in patients with cardio-cerebrovascular 
arteriosclerosis, and the same results were found in patients with cardio-cerebrovascular combined with peripheral 
arteriosclerosis. Therefore, serum lipid levels in hypertensive patients should receive more attention, especially in non- 
elderly female patients. And patients with dyslipidemia and cardiovascular and cerebrovascular arteriosclerosis should be 
examined for peripheral artery lesions to achieve early detection and treatment of peripheral arteriosclerosis.
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