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Abstract: Objective: To assess the effects of combining low-dose atorvastatin calcium with evolocumab on com-
plement regulatory protein levels, lipid profiles, and cardiac function in patients with coronary heart disease
(CHD). Methods: A prospective randomized controlled study was conducted, with 180 CHD patients enrolled from
Guang’anmen Hospital, China Academy of Chinese Medical Sciences, and the Second Hospital of Shanxi Medical
University between February 2022 and April 2023. These patients were randomly assigned to either the control
group (n = 90), receiving low-dose atorvastatin calcium, or the research group (n = 90), receiving a combination of
low-dose atorvastatin calcium and evolocumab. The changes in cardiac function indices, levels of blood lipids and
complement proteins, incidence of side effects, and cardiovascular events were compared between the two groups.
Results: After treatment, both groups exhibited reductions in blood lipid levels. However, the research group dem-
onstrated significantly lower levels of total cholesterol (TC), triglycerides (TG), and low-density lipoprotein cholesterol
(LDL-C) compared to the control group (all P < 0.001). Additionally, improvements in cardiac function indices were
observed in both groups, with the research group displaying greater enhancements in cardiac output (CO), stroke
volume (SV), and left ventricular ejection fraction (LVEF). Furthermore, the levels of complement regulatory pro-
teins, including CD45, CD46, CD55, and CD59, increased in both groups after treatment, with the research group
exhibiting significantly higher levels (all P < 0.001). Notably, the research group also exhibited a lower incidence of
cardiovascular events. Conclusion: The combined use of low-dose atorvastatin calcium and evolocumab effectively
modulates complement regulatory protein levels, optimizes blood lipid profiles, and enhances cardiac function in
patients with CHD. This combination therapy represents a promising approach for management of CHD.
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Introduction rise [2]. Epidemiological studies have identified
elevated levels of low-density lipoprotein cho-
lesterol (LDL-C) as the primary driver of athero-

sclerosis [3]. Reducing LDL-C levels has been

Coronary heart disease (CHD) arises when
cardiac arteries narrow or become blocked,

impeding the supply of oxygen-rich blood to the
heart. According to the China Cardiovascular
Health and Disease Report 2020, cardiovascu-
lar deaths are the leading cause of mortality
among both urban and rural residents [1]. As
the aging population increases, the incidence
and mortality of CHD in China are projected to

associated with improved CHD outcomes [4].
A meta-analysis by the Cholesterol Treatment
Collaborative Group in 2015 found that for
every 1.0 mmol/L decrease in LDL-C, there was
a 24% reduced risk of major coronary events
and a 15% reduced risk of stroke [5]. For CHD
treatment, the AHA emphasizes the significance
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of healthy diets, regular exercise, and smoking
cessation. In terms of drug therapy, traditional
cholesterol-lowering drugs, antiplatelet agents,
and hypoglycemic agents are prescribed, along-
side newer drugs such as SGLT-2 inhibitors,
GLP-1 receptor agonists, beta-blockers, bem-
pedoic acid, and inclisiran. Hypercholesterole-
mia is a major contributor to CHD mortality,
emphasizing the critical role of lipid control in
CHD management. Statins remain the primary
choice for lipid management, while PCSK9
inhibitors have also gained significant attention
[6].

Statins occupy a pivotal position in lipid-lower-
ing therapy. They enhance the expression of
low-density lipoprotein receptor (LDLR) on the
liver cell surface, promoting LDL cholesterol
clearance from the bloodstream, thereby reduc-
ing plasma LDL cholesterol levels [7]. Statins
have demonstrated their efficacy in reducing
cardiovascular morbidity and mortality in both
primary and secondary prevention settings [8].
Nevertheless, statins alone may not suffice for
all patients. A significant proportion of patients,
ranging from 7% to 29%, experience statin
intolerance, manifesting as muscle pain and
gastrointestinal issues [9]. Notably, Chinese
patients often exhibit intolerance to high-dose
statins. Therefore, the Chinese lipid manage-
ment guidelines for 2023 [10] emphasize the
use of combination therapy. This involves a
moderate-intensity statin combined with a cho-
lesterol uptake inhibitor. If LDL-C levels remain
unattainable, a PCSK9 inhibitor can be added
to the regimen. PCSK9, by binding to LDLR,
degrades it, leading to elevated plasma LDL-C.
Evolocumab, a monoclonal antibody, specifi-
cally binds to PCSK9, inhibiting its action. This
blockade prevents PCSK9-mediated LDLR deg-
radation, resulting in increased LDLR expres-
sion in hepatocytes [11]. Treatment experienc-
es and in-depth studies on evolocumab have
shown effective improvements in dyslipidemia-
related indicators, with mild and tolerable
adverse reactions [12]. Notably, the renowned
FOURIER study demonstrated that patients
treated with evolocumab had significantly lower
risks of major adverse cardiovascular events
compared to the placebo group [13].

Inflammation plays a pivotal role in CHD, under-
mining the stability of atherosclerotic plaques
[14]. The complement system, a cornerstone of
innate immunity, is vital in the inflammatory
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response. It can combat atherosclerosis by
suppressing two key enzymes involved in com-
plement activation and eliminating membrane
attack complexes [15].

Despite studies exploring the treatment of
CHD with low-dose atorvastatin calcium in
combination with evolocumab, there are nota-
ble variations in trial design, observation met-
rics, sample selection criteria, and other fac-
tors. Additionally, as a monoclonal antibody,
the immunological impacts of evolocumab are
infrequently reported. Consequently, drawing a
convincing and consistent conclusion remains
challenging. Therefore, further research in this
area is imperative.

Patients and methods

From February 2022 to April 2023, 180 CHD
patients treated at Guang'anmen Hospital,
China Academy of Chinese Medical Sciences,
and Second Hospital of Shanxi Medical Uni-
versity were randomly allocated to a control
group (n = 90) and a research group (n = 90).
The control group received low-dose atorvas-
tatin calcium, while the research group received
additional evolocumab. Both groups underwent
a one-month treatment course. Research flow
chart is shown in Figure 1.

The diagnostic criteria for CHD adhered to the
guidelines specified in “Guidelines for Primary
Diagnosis and Treatment of Stable Coronary
Heart Disease (2019 and 2020)” [16, 17].

Inclusion criteria: (1) patients had a confirmed
diagnosis of CHD; (2) patients had no cognitive,
linguistic, or intellectual impairment with basic
literacy skills; (3) patients had no prior atorvas-
tatin calcium or evolocumab treatment within
the last month; (4) patients had no history of
allergies to the study drugs; and (5) patients
had excellent treatment compliance.

Exclusion criteria: (1) patients with severe liver
insufficiency (glutamic pyruvic transaminase
and glutamic oxaloacetic transaminase) le-
vels exceeding 3 times the normal range or
renal dysfunction (estimated glomerular filtra-
tion rate < 30 ml/min/1.73 m3?); (2) patients
with other significant cardiovascular diseases,
such as severe arrhythmia or cardiac insuffi-
ciency (left ventricular ejection fraction (LVEF)
< 30%); (3) patients with other severe illness-
es, including severe infection, thyroid disease,
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Figure 1. Research flow chart. Note:
CHD: Coronary Heart Disease.

tuberculosis, or malignancy; and (4) patients
with incomplete or missing clinical data.

This study received ethical approval from
Guang’anmen Hospital, China Academy of
Traditional Chinese Medicine and the Second
Hospital of Shanxi Medical University (registra-
tion number: ChiCTR2200059379), and all
patients provided informed consent as per the
study requirements.

Immunohistochemistry treatment methods

In the control group, patients received low-dose
atorvastatin calcium. Alongside routine admi-
nistration of nitrates, calcium antagonists, -
receptor blockers, and antiplatelet drugs, pa-
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tients were prescribed 10 mg atorvastatin cal-
cium tablets (Pfizer Pharmaceutical Co., Ltd.,
approval number: H20051407) to be taken
orally every night for a duration of one month.

The research group, in addition to the treat-
ment received by the control group, underwent
subcutaneous injection of evolocumab mono-
clonal antibody (140 mg/mL, Amgen Manu-
facturing Limited, imported drug registration
number: S20180021) at a dose of 140 mg
every two weeks for a total of one month.

Blood lipid levels

Blood lipid indices, including total cholesterol
(TC), low-density lipoprotein cholesterol (LDL-
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C), and triglycerides (TG), were compared be-
fore and one month after treatment. Patients
were instructed to fast after 20:00 on the day
prior to testing. On the test day, 5 ml of fasting
venous blood was collected, and the serum
was immediately separated by centrifugation
(3000 rpm for 10 minutes). Once the centrifu-
gation was complete, the inspector promptly
aliquoted the serum samples into tubes de-
signated for testing and transported them to
the laboratory within 4-6 hours for analysis
using a fully automated biochemical analyzer
(MAGICL6800, Shanghai Jumu Medical Equip-
ment Co., Ltd., approval number: Su Jie Zhi
20152221137). All inspections were con-
ducted in strict accordance with the manufac-
turer’'s instructions and relevant regulatory
procedures.

Fluctuation of cardiac function index

Cardiac function indices were compared be-
fore and one month following treatment. Echo-
cardiography, utilizing the Philips EPIQ7C cardi-
ac ultrasound diagnostic instrument (approval
number: Guo Xie Jin 20193062262), was
employed to assess changes in cardiac output
(CO), stroke volume (SV), and LVEF.

Complement protein detection

Changes in complement regulatory proteins
CD35, CD46, CD55, and CD59 on the surface
of plasma and monocytes were observed
pre-treatment and one month post-treatment.
Fasting venous blood samples (2 ml) were col-
lected into purple anticoagulant tubes. The
median fluorescence intensity of CD35, CD46,
CD55, and CD59 on monocytes was analyzed
and calculated using flow cytometry. The BD
Pharmingen kit (lot humbers: BD-Pharmingen
555451, BD-Pharmingen 555949, BD-Phar-
mingen 555691, BD-Pharmingen 555761) and
BD FACS Calibur flow cytometry (lot number: BD
FACS Calibur-342973) were utilized for these
assays.

Adverse reactions and prognosis

The incidence of adverse reactions and adver-
se cardiovascular events was determined one
month post-treatment. The total incidence of
adverse reactions was calculated as the sum of
all adverse reactions divided by the total num-
ber of cases, multiplied by 100%. Similarly, the
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incidence of adverse cardiovascular events
was determined by dividing the total number of
cardiovascular events by the total number of
cases, multiplied by 100%. Abnormal creati-
nine refers to creatinine levels falling outside
the normal range, typically 53-106 umol/L for
males and 44-97 umol/L for females. Muscle
soreness describes discomfort in muscles
caused by various factors such as infection or
exercise. Vertigo, a common brain functional
disorder, is characterized by dizziness, a heavy
sensation, and possibly visual disturbances,
nausea, and vomiting. Gastrointestinal discom-
fort encompasses symptoms such as abdomi-
nal pain, bloating, nausea, vomiting, retching,
and acid regurgitation. Recurrent angina pecto-
ris refers to the reappearance of chest discom-
fort after treatment, often accompanied by
other symptoms. Arrhythmia denotes irregu-
larities in heart rate or rhythm resulting from
abnormal electrical activity in the heart. Myo-
cardial infarction occurs due to prolonged isch-
emia and hypoxia of the coronary arteries, lead-
ing to myocardial necrosis and typically pre-
senting with severe and persistent chest pain.
Heart failure is a condition in which the heart’s
ability to pump blood effectively is compro-
mised, resulting in insufficient blood flow to
meet the body’s demands.

Statistical analysis

This study employed SPSS 21.0 statistical soft-
ware for data analysis. Measured data were
analyzed for normal distribution and variance
homogeneity. Normally distributed or appro-
ximately normally distributed measurements
were presented as mean * standard deviation
(X+sd). Pairwise comparisons were conducted
using paired t-tests, while independent sample
t-tests were applied for separate group com-
parisons. Counted data were represented as n
(%), and chi-square tests were utilized for analy-
sis. Differences were considered significant at
P < 0.05.

Results
General information

In the control group, patients ranged in age
from 45 to 74 years, with 46 males and 44
females. The duration of CHD varied from 1 to
5 years, and body mass index (BMI) ranged
from 17.45 to 27.79 kg/m?2.
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Table 1. General information

Group N Age (years) Sex BMI (kg/m?) _CHD
Female Duration (years)
Control group 90 65.33+3.64 44 22.87+2.30 3.44+0.34
Research group 90 65.75+3.23 a7 22.66+2.27 3.54+0.64
t/x? 2.26 0.2 2.28 2.25
P 0.25 0.655 0.24 0.25
Note: CHD: Coronary Heart Disease; BMI: Body Mass Index.
Table 2. Blood lipid levels [+s, mmol/L]
TC TG LDL-C

Group N Before After Before After Before After

treatment treatment treatment treatment treatment treatment
Control group 90 5.89+0.33 5.05+0.21° 1.83+0.34 1.69+0.25% 3.89+0.43 3.23+0.66°
Research group 90 5.81+0.54 4.14+0.34° 1.81+0.36 1.32+0.23* 3.81+0.49 2.84+0.34°
t 1.192 21.602 0.383 10.332 1.164 4.983
P 0.232 0.000° 0.702 0.000° 0.245 0.000°

Note: *compared to the same group before and after treatment. °P < 0.001. TC: Total Cholesterol; TG: Triglycerides; LDL-C: Low-

density Lipoprotein Cholesterol.

The research group comprised patients aged
44 to 76 years, including 43 males and 47
females. CHD duration spanned 1 to 5.3 years,
and BMI ranged from 17.31 to 27.84 kg/m?. No
significant differences were observed in base-
line characteristics between the two groups.

Comparative analysis revealed no significant
differences in sex, age, or duration of CHD
between the groups (Table 1; all P > 0.05).

Comparison of blood lipid levels

Pretreatment blood lipid levels were compara-
ble between the two groups, with no significant
differences observed (P > 0.05). Post-treatment
analysis revealed a decrease in TC, TG, and
LDL-C in both groups, with significant differenc-
es (P < 0.001; Table 2; Figure 2).

Comparison of cardiac function indices

Both groups exhibited improved cardiac func-
tion indices following treatment. Notably, the
research group demonstrated higher CO, SV,
and LVEF compared to the control group (P <
0.001; Table 3; Figure 3).

Comparison of complement regulatory pro-
teins

Post-treatment analysis revealed an elevation
in complement regulatory proteins in both

2338

groups, as shown in Figure 4. The research
group exhibited significantly higher levels of
CD35, CDh46, CD55, and CD59 compared to
the control group (P < 0.001; Table 4; Figure 5).

Comparison of prognosis

While the control group exhibited a lower inci-
dence of adverse reactions, no significant dif-
ference was observed between the groups (P >
0.05; Table 5). However, the research group
demonstrated a significantly lower incidence of
cardiovascular events compared to the control
group (P < 0.001; Table 6).

Discussion

Multiple studies have demonstrated a strong
association between elevated LDL-C levels and
atherosclerosis [18]. This association is linked
to the accumulation of cholesterol on the vas-
cular wall, leading to plaque instability and the
eventual rupture of lipid-rich plaques. Con-
sequently, statins such as rosuvastatin and
atorvastatin are widely prescribed for the treat-
ment of hyperlipidemia [19]. Statins not only
effectively lower blood lipid levels but also
inhibit vascular endothelial inflammation, sta-
bilize atherosclerotic plaques, improve endo-
thelial function, and exhibit anti-thrombotic,
anti-inflammatory, and neuroprotective effects.
However, monotherapy with statins in patients
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Figure 2. Blood lipid levels. Before treatment there was no significant difference in blood lipid levels (P > 0.05). The
two groups showed significant differences in TC, TG and LDL-C after treatment (P < 0.001). A: Reduction in TC was
observed in the study group after treatment; B: Reduction in TG was observed in the study group after treatment
TG; C: Reduction in LDL-C was observed in the study group after treatment. Note: Compared to the same group
before and after treatment, nsP > 0.05, **P < 0.001; TC: Total Cholesterol; TG: Triglycerides; LDL-C: Low-density
Lipoprotein Cholesterol.

Table 3. Fluctuation in cardiac function indexes [ts, points]

CO (L'min't) SV (ml) LVEF (%)
Group N Before After Before After Before After
treatment treatment treatment treatment treatment treatment

Control group 90 3.79+0.31 4.01+0.33* 45.18+4.34 50.69+5.45° 40.19+5.34 43.19+3.32°
Research group 90 3.78+0.35 4.7810.32° 45.19+4.41 55.69+5.34* 40.2815.43 49.84+3.23°
t 0.202 15.891 0.015 6.216 0.112 13.619
P 0.839 0.000° 0.987 0.000° 0.910 0.000°

Note: 2compared to the same group before and after treatment. °P < 0.001. CO: Cardiac Output; LVEF: Left Ventricular Ejection
Fraction; SV: Stroke Volume.

with CHD often falls short of achieving the disrupting its interaction with the LDLR. By
desired therapeutic outcome. Statin intoler- blocking this interaction, evolocumab prevents
ance can significantly impact patients’ treat- the LDLR’s mediated degradation, effectively
ment compliance and elevate the risk of cardio- reducing LDL-C concentrations in the blood-
vascular events. Additionally, it may lead to stream. PCSK9 inhibitors can achieve a 50-70%
complications such as liver function impair- greater reduction in LDL-C levels compared to
ment and muscle soreness [20]. As a result, statins alone [21].

statins have certain limitations in the treatment

of CHD.

In our study, both groups exhibited a reduction
in blood lipid levels post-treatment. Notably,

Recently, PCSK9 inhibitors have emerged as a o
the research group demonstrated significantly

novel class of lipid-lowering drugs, with evo-

locumab gaining significant attention. Evolo- lower levels of TC, TG, and LDL-C compared to
cumab was introduced in European medical the control group. This finding suggests that the
clinics in 2015 and officially approved for use in addition of evolocumab to standard statin ther-
China by the Drug Administration in 2018. This apy may enhance the effectiveness of lipid-low-
PCSK9 monoclonal antibody binds to PCSK9, ering treatment in patients with CHD.
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Figure 3. Fluctuation in cardiac function indices. Before treatment there was no significant difference in cardiac
function indices (P > 0.05). The two groups showed significant differences in CO, LVEF, and SV after treatment (P
< 0.001). A: Improvement in CO was observed in the study group after treatment; B: Improvement in LVEF was ob-
served in the study group after treatment; C: Improvement in SV was observed in the study group after treatment.
Note: Compared to the same group before and after treatment, nsP > 0.05, **P < 0.001; CO: Cardiac Output; LVEF:
Left Ventricular Ejection Fraction; SV: Stroke Volume.
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Figure 4. Levels of CD35, CD46, CD55, and CD59 in flow cytometry. The two groups showed significant differences
in levels of CD35, CD46, CD55, and CD59 after treatment (P < 0.001). A: CD35 flow cytogram before and after
treatment; B: CD46 flow cytogram before and after treatment; C: CD55 flow cytogram before and after treatment; D:
CD59 flow cytogram before and after treatment.

CHD patients and reduce the risk of cardiovas-
cular events by enhancing cardiac function.

Moreover, the research group exhibited higher
levels of CO, SV, and LVEF, indicating a benefi-
cial effect of evolocumab on enhancing cardiac

function in CHD patients. Our findings revealed The complement system, a widely distributed

that evolocumab exhibited rapid effects, com-
parable to atorvastatin, in improving cardiac
function. Notably, the follow-up data showed a
significantly lower incidence of cardiovascular
events in the research group compared to
the control group. Therefore, evolocumab can
effectively improve the short-term prognosis of
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protein response network in the human body,
plays a crucial role in fine-tuning physiological
processes. In the pathogenesis of CHD, coro-
nary atherosclerosis is central, involving lipid
deposition, plaque rupture, and platelet aggre-
gation, which are primarily influenced by mo-
nocytes and the complement system [19].

Am J Transl Res 2024;16(6):2334-2345
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Table 4. Regulators of the complement system in both groups [+s, ng/ml]

Group CD35 CD46

Before treatment After treatment Before treatment Aftertreatment
Control group 90 68.49+5.45 89.38+5.44° 89.89+5.45 105.85+13.222
Research group 90 68.89+5.64 99.75+5.452 89.17+5.22 174.73+12.442
t 0.483 12.775 0.905 35.997
P 0.629 0.000° 0.366 0.000°

CD55 CD59

Group N

Before treatment After treatment Before treatment Aftertreatment
Control group 90 7.49+5.34 10.48+2.327 7.59+2.32 12.16+£3.35°2
Research group 90 7.29+5.43 15.93+4.23? 7.69+2.24 15.38+2.32°
t 0.249 10.716 0.294 7.496
P 0.803 0.000° 0.769 0.000°

Note: °compared to the same group before and after treatment. °P < 0.001.
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Figure 5. Complement regulatory proteins. Before treatment, there was no
significant difference in cardiac function indices (P > 0.05). The two groups
showed significant differences in CD35, CD46, CD55 and CD59 after treat-
ment (P < 0.001). A: Higher level of CD35 was observed in the study group
after treatment; B: Higher level of CD46 in the study group after treatment;
C: Higher level of CD55 in the study group after treatment; D: Higher level of
CD59 in the study group after treatment. Note: Compared to the same group
before and after treatment, nsP > 0.05, **P < 0.001.

Activation of the complement
system releases inflammato-
ry complexes that stimulate
the activity of endothelial
cells, monocytes, and plate-
lets, leading to the release
of inflammatory factors and
complexes. These factors fur-
ther promote the proliferation
and migration of smooth mus-
cle cells. Consequently, the
complement system plays a
pivotal role in the develop-
ment of CHD.

Complement regulatory pro-
teins, present in both plasma
and on cell membranes, con-
trol the intensity and scope
of complement system acti-
vation by inhibiting crucial
enzymes in the activation
pathway [22]. CD35, a com-
plement adhesion receptor,
binds to active complement
fragments, rendering them
inactive [23]. CD46 acts as
an accessory protein, facili-
tating the degradation of ac-
tive complement fragments
[24]. CD55 functions as a
complement decay-promoting
factor, reducing complement
activity and preventing C3b
and C4b from serving as
core components in the for-
mation of C3 and C5 conver-
tases [25]. These three pro-
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Table 5. Incidence of adverse reactions [n/%]

Group Creatinin.e Muscle Vertigo GasFrointestinal Incidence gf
abnormality soreness discomfort adverse reactions

Control group 90 1(1.11) 1(1.12) 1(1.11) 2(2.22) 6 (5.56)

Research group 90 0 (0.00) 1(1.11) 0 (0.00) 0 (0.00) 1(1.11)

X° 2.378

P 0.123

Table 6. Incidence of adverse cardiovascular events [n/%]

Group N Recurrent angina pectoris Arrhythmia Myocardial infarction Heart failure Total

Control group 90 5 (5.56) 0 (0.00) 2(2.22) 13 (14.44)

Research group 90 1(1.11) 0 (0.00) 0 (0.00) 3(3.33)

% 5.556

p 0.018

teins play a negative regulatory role, blocking
the function of C3 and C5 enzymes, ultimately
deactivating them and slowing down comple-
ment activation. This facilitates the clearance
and transportation of immune substances gen-
erated in the body’s circulation [26]. CD59, as a
membrane-reactive lytic inhibitor, prevents the
active component C9 from entering the cell
membrane, thus hindering the formation of
membrane-attacking complexes in the final
stages of complement activation and safe-
guarding cells from lysis [27].

In this study, the levels of CD45, CD46, CD55,
and CD59 significantly increased following ther-
apeutic intervention, with a more pronounced
elevation observed in the research group com-
pared to the control group. These proteins are
well-established inhibitors of C3 and C5 con-
vertase synthesis, suppressing the cascade
reaction of complement activation at critical
points of C3 and C5. This suppression prevents
the generation of downstream inflammatory
mediators and membrane attack complexes,
safeguarding the host from inflammatory dam-
age triggered by complement activation. A prior
study comparing LDL apheresis with the PCSK9
inhibitor evolocumab found that LDL reduction
significantly activated the alternative comple-
ment system, whereas PCSK9 inhibitors had no
such effect, thereby averting the subsequent
cascade response [28]. Additionally, in vitro
experiments have demonstrated that low-dose
atorvastatin calcium combined with evolocum-
ab can enhance the expression of CD55 and
CD59 on vascular endothelium, possibly linked
to its lipid-regulating and plaque-stabilizing
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actions. Furthermore, evolocumab has been
shown to promote the upregulation of CD35 on
monocyte surfaces, conferring an anti-athero-
sclerotic effect [29]. This evidence supports
our conclusion that the combination of low-
dose atorvastatin calcium and evolocumab can
elevate the expression of complement regula-
tory proteins, effectively suppressing comple-
ment-mediated inflammation.

The intricate relationship between comple-
ment, blood lipids, and heart function demands
further exploration. First, the complement sys-
tem serves as a crucial factor in lipid metabo-
lism and is intricately involved in lipid-rich
deposit diseases [30]. Abnormalities in lipid
metabolism are directly associated with cardio-
myocyte damage, as oxidized lipids trigger vari-
ous metabolic and functional disturbances
within cells, ultimately leading to cellular apop-
tosis. Notably, a study revealed that the cyto-
toxic effects of oxidized lipids are exacerbated
in obese individuals, thereby affecting cardiac
function [31]. Second, the activation of the
complement system contributes to the destruc-
tion of the cardiac endothelium. This activation
triggers immunoadhesive, chemotactic, and
direct inflammatory effects, causing damage to
the vessel wall. Additionally, LDL interacts with
the complement, further intensifying the dam-
age to the vascular endothelium and smooth
muscle. Lastly, the activation of the comple-
ment system also affects cardiomyocytes,
leading to their damage. This cardiomyocyte
damage serves as a crucial determinant of
decreased cardiac function. Evidence suggests
that the C5aR signaling pathway in blood mono-
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cytes/macrophages plays a pathologic role in
Ang ll-induced cardiac inflammation and re-
modeling [32]. Similarly, another study directly
implicated the C3-C5aR-C3aR pathway in the
pathogenesis of right ventricular failure [33]. In
summary, modulating the complement system
presents a promising therapeutic avenue for
improving cardiac function by mitigating its
abnormal effects on lipid metabolism, reducing
cardiomyocyte damage, and alleviating inflam-
matory damage to the cardiac vasculature.

The study’s limitations include the absence of
long-term follow-up on patient prognosis and
the specific inter-relationships between com-
plement, lipids, and cardiac function. Due to
the small sample size, future research should
use cross-regional, multi-center studies with
larger cohorts to achieve a more precise and
comprehensive understanding of these intri-
cate relationships.

Conclusion

Combined use of low-dose atorvastatin cal-
cium and evolocumab in CHD treatment effec-
tively modulates complement regulatory pro-
tein levels, reduces blood lipid concentrations,
and enhances cardiac function, while maintain-
ing high therapeutic safety. This therapeutic
approach offers a promising strategy for CHD
management.
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