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Background: Atherosclerosis (AS), a chronic arterial inflammatory disease, has drawn widespread attention due to its persistent
progression and significant problems later in life. Some causes are contributing to atherosclerosis development, including
autoantibodies and cellular immunity, both contributing to damage of the vessel wall. Objectives: This case-control study aimed
to explore the role of autoantibodies and other components of the immunity system on the development of atherosclerotic plaque
from stable to unstable angina. Materials and Methods: The colorimetric method was used to measure the concentration of lipid
profiles, whereas the antinuclear antibodies (ANA), anti-mitochondrial antibodies (AMA), and anti-extractable nuclear antigen
(ENA) were measured by chemiluminescent immunoassay. Finally, the complement components C3 and C4 were measured using
nephelometry. Results: The results found that the male patients showed a higher frequency (66.6%) compared to females (33.4%).
Furthermore, antibodies (Abs) against the self-protein antigen (ANA) were increased in the serum level of patients (82.2 = 10.2)
to healthy controls (12.2 £ 2.6) with a high significant difference (P = 0.008). Additionally, the concentration of Abs against
mitochondrial antigens illustrated a high significant difference (P = 0.001) between the mean of patients (22.0 + 2.4) and in healthy
controls (3.4 + 0.9). Notably, the odd ratio (OR) of the results of the antibody tests was high. Furthermore, C3 and C4 were also
raised in the serum compared control group, with a highly significant difference. Conclusion: The antibodies against self-proteins,
particularly mitochondrial antigens, are considered risk factors for increasing atherosclerosis plaque and developing unstable
angina.
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INTRODUCTION genetic, environmental, and lifestyle factors. Chronic
inflammation is crucial to starting and maintaining
this complex process.! Immune cells are drawn to the
artery wall due to endothelial dysfunction brought on
by conditions like high blood pressure, smoking, and
raised cholesterol levels. Among these immune cells,
macrophages are vital because they absorb lipids and

Atherosclerosis, a multifaceted and progressive disease,
significantly contributes to cardiovascular disorders
and ranks among the leading causes of morbidity and
mortality worldwide.!'! The condition is characterized by
the gradual accumulation of fatty plaques within arterial
walls, resulting in the narrowing and hardening of blood
vessels.”! These plaques, comprised of cholesterol, lipids,
calcium, and cellular debris, significantly contribute
to the development of numerous cardiovascular
conditions, including coronary artery disease,
myocardial infarction, and stroke.¥ The pathogenesis
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develop into foam cells, which help atherosclerotic
plaques grow.?

Atherosclerosis depends on chronic inflammation, which
acts as a catalyst for plaque development. Multiple
assaults cause endothelial dysfunction, which attracts
immune cells, including monocytes and T cells, to the
artery wall.l® The emergence of autoantibodies that
target self-antigens in this inflammatory milieu worsens
the disease process.” Notably, autoantibodies, especially
those that are anti-oxidized low-density lipoprotein
(ax-LDL) antibodies, have contributed to the formation
and instability of plaques.®'” Autoantibodies have the
potential to function as biomarkers for both diagnosis and
prognosis, in addition to contributing to the pathogenesis
of atherosclerosis. Their clinical significance is emphasized
because having them in circulation has been linked to a
higher risk of cardiovascular events.!'!:1?!

Autoantibodies may also control inflammatory responses,
promote the growth of foam cells, and impact plaque
stability, among other functional consequences.®!
Atherosclerosis affects the arterial walls locally and
systemically throughout the cardiovascular system. Blood
vessel narrowing reduces blood flow, which reduces the
amount of nutrients and oxygen that can reach vital
organs and tissues; this reduced blood flow may cause
claudication, angina, or even more severe issues, including
heart attacks or strokes.!'! Additionally, some autoimmune
conditions, including systemic lupus erythematosus
and rheumatoid arthritis, are linked to a higher risk
of atherosclerosis, and the chronic inflammation that
characterizes these disorders is probably what causes this
association.[!516

Furthermore, the immune system’s critical white
blood cell, the monocyte, is linked to the emergence of
atherosclerosis.'” A persistent inflammatory condition of
the arteries called atherosclerosis can cause heart disease,
strokes, and other vascular issues. In this condition,
monocytes are drawn to the artery walls, undergoing
a macrophage-differentiation process. Macrophages
carry out the task of ingesting and digesting foreign
matter, including oxidized LDL cholesterol, a kind of
cholesterol that can harm the lining of the arteries in the
case of atherosclerosis.'® As macrophages gather inside
the artery walls, they develop into foam cells, which are
distinguished by their high lipid content. These foam cells
are crucial in forming atherosclerotic plaques, which cause
arteries to constrict and obstruct blood flow. Ruptured
atherosclerotic plaques can occasionally cause serious
cardiovascular problems like heart attacks or strokes.'”)

It is necessary to fully comprehend how atherosclerosis,
autoantibodies, and autoimmunity are related. However, the
information suggests that autoantibodies may be involved in
the onsetand development of atherosclerosis. Autoantibodies
are proteins produced by the body against its own tissues.

Autoantibodies are believed to target oxidized LDL
cholesterol or other elements of atherosclerotic plaques in
atherosclerosis. Inflammation and additional plaque growth
could result from this.>* Autoantibody research is a rapidly
developing field as we learn more about it. It is essential to
investigate their origins, modes of action, and interactions
with other immune system components to create novel
therapeutic approaches and individualized treatment plans
for this condition. Understanding the complex interactions
between autoantibodies and atherosclerosis may open new
possibilities for early identification, risk classification, and
targeted therapies.

This article thoroughly explains atherosclerosis with a focus
on the part that autoantibodies play in the intricate disease
process. The development of autoantibodies, how they
could affect plaque formation and stability, and their clinical
ramifications are all covered in this article. The article
shows the opportunities and challenges within this sector
by providing a detailed study of cutting-edge research. This
opens the door for more research and breakthroughs in
identifying, preventing, and treating atherosclerosis.

MaTteriALs AND METHODS
Study design

This prospective study examined the relationship between
immunological factors and atherosclerosis. Three hundred
participants with atherosclerosis, with a mean age of 41,
were enrolled in the study. A control group of 300 people,
with a mean age of 42, who had no smoking habits and no
chronic illnesses, was also gathered.

Study subjects

Three hundred patients with atherosclerosis were studied. A
detailed history, regarding duration, precipitating factors,
treatment, past and family history, diabetes mellitus, and
hypertension, was recorded. These 300 atherosclerotic
patients were chosen based on various factors, including
blood tests, clinical symptoms, and professional medical
judgments. Three hundred age- and sex-matched controls
were tested.

Biochemical parameters

Cholesterol, Triglyceride, HDL, and LDL levels were
examined to determine the risk factors in patients and
control groups, and colorimetric methods were used to
measure them.

Immunological parameters

Serum was collected for the detection of autoantibodies.
Anti-mitochondrial (AMA), antinuclear antibodies
(ANA), and anti-extractable nuclear antigen (ENA)
were detected using chemiluminescent immunoassays.
Complement C3 and C4 levels were measured by
nephelometry methods.
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Statistical analysis

Statistical analysis was carried out using the statistical package
for the social sciences (SPSS) version 28.0 (SPSS, IBM
Company, Chicago, IL 60606, USA). The GraphPad 8.0.2
software (GraphPad Software, San Diego, CA, USA) was
also used to analyze the data. For demographic and clinical
variables, descriptive statistics, including means, standard
deviations, and frequencies, were computed. Comparative
analyzes, such as ¢ tests or chi-square tests, were to assess the
variations between atherosclerosis and control groups.

Ethical approval

The study was conducted in accordance with ethical
principles that have their origin in the Declaration of
Helsinki. It was carried out with the patient’s verbal
approval before a sample was taken. The study protocol,
subject information, and consent form were reviewed
and approved by a local ethics committee according to
document number 561 on April 25, 2023.

ResuLts

Patients in this study showed that the percentage of male
participants was higher (199%/66.6%) compared to females
(101%/33.4%)).

Table 1 presents the lipid profiles, which include
cholesterol, triglyceride, HDL, and other parameters,
along with the detection of odd ratio (OR) for all
items. The result showed a highly significant difference
(P =0.007) between the mean of Risk-1 patients
(16.3 £ 2.4) compared to healthy controls (1.5 + 0.8), and
it reached an OR = 5.9, which is very high, indicating a
positive association with the disease. Furthermore, Risk-2
also increased in the patients (13.6 = 2.6) compared to
the controls (1.5 * 0.8) with high significance (P < 0.001)
and a high OR =4.1.

The result of leukocytes, particularly monocytes,
show increased average count in patients, with a mean
of 1.6¥10°+22.2, conversely noticed in the control
(2.1*10% + 1.6) at a high significant difference (P = 0.002),
as shown in Figure 1.

Figure 2 presents the mean levels of antibodies against
multi-antigens, such as self-proteins of cell and
mitochondrial antigens. We found that the antinuclear
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Figure 1: Mean levels of monocytes in patients compared with healthy
controls
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Figure 2: Mean levels of antibodies against multiantigen in patients
compared with healthy control

Table 1: Means of lipid profile in patients compared with health control

Lipid types Patients Healthy control OR 95% CI P value
Mean + SD
Cholesterol 400.2 +21.2 102.3+10.2 5.6 5.0-7.8 0.007""
Triglyceride 308 + 19.6 94.3+5.6 6.9 5.9-7.5 0.008""
HDL 24.5+3.6 65.6 £ 10.6 2.1 1.8-2.8 0.004""
VLDL 41.1£4.4 18.8+2.4 2.0 1.5-2.4 0.001*"
LDL 160.3 + 16.6 60.6 + 2.6 4.2 3.5-4.9 0.008"
Risk-1 (CHOL/HDL) 163 2.4 15408 5.9 4.9-6.8 0.007""
Risk-2 (LDL/HDL) 13.6£2.6 0.27 £0.09 4.1 6.2-8.1 0.001*"

“*Significant value at 0.05, OR: odd ratio, CI: confidence interval, HDL: high-density lipid, VLDL: very low-density lipid, LDL: low-density lipid
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Table 2: Mean concentrations of immunological

Antibodies against Ags Patients Healthy control OR 95% CI P value
Mean = SD

ANA 82.2+10.2 122+2.6 7.6 4.5-6.2 0.008™"

ENA 70.6 + 8.6 11.5+1.7 4.2 6.2-8.1 0.006™"

AMA 22.0+2.4 34409 6.5 5.2-7.2 0.001

“*Significant value at 0.05, OR: odd ratio, CI: confidence interval, ANA: antinuclear antibodies, AMA: anti-mitochondrial antibodies, ENA:

extractable nuclear antigen, Ags: antigens
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Figure 3: Mean concentration for complement proteins C3 and C4

antibodies (ANA) were a highly significant difference
(P =0.008), with the mean serum concentration of
Abs in patients being higher (82.2 +10.2) compared
to the control group (12.2 +2.6), typically for ENA.
Furthermore, the mean concentration of antibodies
against mitochondrial antigens in the serum of patients
was increased (22.0 +2.4 AU/mL) compared to the
control and observed a reduction in the mean (3.4 = 0.9
AU/mL) with a significant difference (P = 0.001).

Theresults of OR foreach antibody against antigens are shown
in Table 2. The results of ANA and AMA demonstrated that
the OR was high, where ANA scored the highest (OR = 5.6)
in patients, and AMA scored OR = 6.5. Notably, the result
found an increase in OR of ENA (OR =4.2).

Figure 3 presents the concentration of complement proteins
C3 and (4, revealing that both C3 and C4 increased in the
serum of patients compared to the control. C3 was scored
10 £ 1.2 in the patients and 0.9 * 0.02 in the control with
a high significant difference between them (P = 0.005).
Furthermore, the concentration of C4 was also higher in
patients (4.6 £ 1.4) compared to control group (1.5 + 0.98)
with a highly significant difference (P = 0.002).

Discussion

In the current study, results showed increased average
numbers of patients with atherosclerosis plaque in males

compared to females of matching age. This difference
belongs to several reasons, we suggested, including
males’ greater exposure to environmental factors and
higher stress levels in males. Our suggestion agreed with
Vakhtangadze et al,?) who demonstrated that male
suffering from atherosclerosis incidence than females due
to their negative exposure to a difficult lifestyle.!!

Table 1 displays the lipid profile in patients and healthy
controls. A comparison between the patient and healthy
control groups reveals notable differences in cholesterol,
triglycerides, and LDL levels between the two groups.
The findings highlight that the patient group generally
exhibits higher mean cholesterol, triglycerides, and LDL
levels than the healthy control group. This discrepancy
suggests a potential association between dyslipidemia
and the presence of the condition under investigation,
and these increases in all lipid risk factors of lipid have
a strong probability for the formation of atherosclerotic
plaque, where the blood of patients has free radicals that
oxidation of lipid to conversed for foreign antigen will
allow the immune response and initiate the inflammatory
plaque, Sharifi-Rad ef al.?? that agreed with the suggested
by their study demonstrated that the increase of lipids in
the blood leads to an inflammatory focus in the coronary
vessels.?? Elevated levels of cholesterol, triglycerides, and
LDL are well-known risk factors for the development of
atherosclerotic plaque and other cardiovascular diseases.??!
These findings highlight the significance of lipid profile
assessment in the diagnosis, treatment, and follow-up
of individuals with the illness under investigation. The
observed variations in lipid parameters imply that
dyslipidemia-specific therapies may help control and
avoid the condition.

In addition, Figure 2 shows the average monocyte levels
in individuals with atherosclerosis compared to a healthy
control group. According to the results, patients with
atherosclerosis have higher mean counts of monocytes
than the healthy control group. Consequently, we believe
that monocyte differentiation to foam cells after engulfing
oxidant lipids accumulated on the wall of vessels which
helps atherosclerotic plaques grow and develop into
unstable angina. Finally, it is also plausible that the
monocytes of people with atherosclerosis are different in
some way, which increases the likelihood that they will
develop into foam cells. It is an essential observation that
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atherosclerosis patients have high amounts of monocytes.
It implies that the immune system has a role in the
development of the disease, and it may be used to identify
people at risk of complications.[!-18:2423]

The mean levels of antinuclear antibodies (ANA) and
anti-ENA in patients with atherosclerosis are also shown
in Figure 3, and Table 2. These values are contrasted
with those in a healthy control group. According to the
results, patients with atherosclerosis have higher mean
levels of ANA and anti-ENA compared to healthy
control group.

This study has argued that autoantibodies contributed
to the development of atherosclerosis to unstable
angina by increased growth of atherosclerosis plaques
and trigger complements protein to damage plaque and
cause clot formation and cause complicated diseases
such as myocardial infarction. There are a few theories,
though. According to one view, the damage brought
on by atherosclerosis may result in the production of
ANA and anti-ENA. The arteries release proteins when
injured, which might cause an immunological reaction.
Anti-ANA and anti-ENA can be produced because of
this immunological reaction. There is also the possibility
that cells involved in the growth of atherosclerosis have
ANA and anti-ENA. For instance, immune cells called
macrophages, which assist in removing the body’s injured
cells and waste, can produce ANA and anti-ENA. ANA
and anti-ENA may also be indicators of inflammation,
to sum up. Inflammation is a common feature of
atherosclerosis, and ANA levels may be elevated in
response to the inflammation. 2627

Furthermore, the mean levels of anti-mitochondrial
antibodies (AMA) in patients with atherosclerosis are
also shown in Figure 3 and Table 2 compared to a healthy
control group. According to the research, patients with
atherosclerosis have significantly higher mean AMA
levels compared to the healthy control group. An anti-
mitochondrial antibody, or AMA for short, is created
in reaction to injury to mitochondria, the cell’s energy-
producing organelles. There are a few reasons why
AMA levels might be high in atherosclerosis patients.
One possibility is that the damage to the arteries that is
caused by atherosclerosis can also damage mitochondria
in the cells of the artery walls. This could lead to the
production of AMA. This idea has not been argued by
other researchers, but they are satisfied with the role of
other antibodies in atherosclerosis.

Besides, Figure 3 displayed the mean concentrations
of complement proteins C3 and C4 in the patient
group compared to the control group. The data
indicates that the mean concentrations of C3 and C4
are significantly higher in the patient group compared
to the control group. C3 and C4 are two of the most
important components of the complement system, a

group of proteins that help the body fight infection.®
In atherosclerosis, the complement system is activated,
which leads to the production of C3 and C4. C3 and C4
levels are elevated in atherosclerosis patients for several
causes. One explanation is that atherosclerosis causes
an inflammatory response, which includes activation
of the complement system. Atherosclerosis frequently
exhibits inflammation, which is thought to contribute to
the disease’s onset. The fact that the complement system
is engaged in the removal of apoptotic cells is another
factor contributing to the high levels of C3 and C4 in
atherosclerosis patients. Cell death, known as apoptosis,
can cause an accumulation of apoptotic cells in the
arterial walls.®'*2 The synthesis of C3 and C4 may result
from the complement system’s assistance in removing
these cells from the artery walls.3*33

CONCLUSION

Atherosclerosis is a major cause of illness and death
globally, raising concerns about the value of research
in this area. In accordance with the present results, the
antibodies of self-proteins, mitochondrial antigens, other
antigens such as oxidized fat, and complement proteins
C3 and C4 were considered risk factors and contributed
to the atherosclerosis plaque and developing to unstable
angina. We will hope to conduct genetic studies to analyze
this problem and find solutions.

Acknowledgment

We do appreciate the kind cooperation of the management
of Wasit University and Mustansiriyah University for
their assistance in fulfilling our study.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Bjorkegren GI, Johan LM, Aldons JL. Atherosclerosis: Recent
developments. Cell 2022;185:1630-45.

2. Libby P. The changing landscape of atherosclerosis. Nature
2021;592:524-33.

3. Jebari-Benslaiman S, Galicia-Garcia U, Larrea-Sebal A, Olaetxea
JR, Alloza I, Vandenbroeck K, et al. Pathophysiology of
atherosclerosis. Int J Mol Sci 2022;23:3346.

4. Oechnlein O, Libby P. Targeting inflammation in atherosclerosis
— from experimental insights to the clinic. Nat Rev Drug Discov
2021;20:589-610.

5. Kong P, Cui ZY, Huang XF, Zhang DD, Guo RJ, Han M.
Inflammation and atherosclerosis: Signaling pathways and
therapeutic intervention. Signal Transduct Target Ther 2022;7:131.

6.  Yang S, Yuan HQ, Hao YM, Ren Z, Qu SL, Liu LS, et al.
Macrophage polarization in atherosclerosis. Clin Chim Acta
2020;501:142-6.

7.  Saigusa R, Winkels H, Ley K. T cell subsets and functions in
atherosclerosis. Nat Rev Cardiol 2020;17:387-401.

Medical Journal of Babylon | Volume 22 | Issue 2 | April-June 2025 -




10.

11.

12.
13.

14.
15.

16.

17.

18.

20.

21.

22.

-Medical Journal of Babylon | Volume 22 | Issue 2 | April-June 2025

Kadhim and Al-Karawi: Role of autoantibodies in patients with atherosclerosis

Valdivielso JM, Rodriguez-Puyol D, Pascual J, Barrios C,
Bermudez-Lopez M, Sanchez-Nino MD, et al. Atherosclerosis in
chronic kidney disease: More, less, or just different? Arterioscler
Thromb Vasc Biol 2019;39:1938-66.

Fesmire J, Wolfson-Reichlin M, Reichlin M. Effects of autoimmune
antibodies anti-lipoprotein lipase, anti-low-density lipoprotein,
and anti-oxidized low-density lipoprotein on lipid metabolism
and atherosclerosis in systemic lupus erythematosus. Rev Bras
Reumatol 2010;50:539-51.

Hartley A, Haskard D, Khamis R. Oxidized LDL and anti-oxidized
LDL antibodies in atherosclerosis — Novel insights and future directions
in diagnosis and therapy. Trends Cardiovasc Med 2019;29:22-6.
Bergstrom G, Persson M, Adiels M, Bjornson E, Bonander
C, Ahlstrom H, et al. Prevalence of subclinical coronary
artery atherosclerosis in the general population. Circulation
2021;144:916-29.

Roy P, Orecchioni M, Ley K. How the immune system shapes
atherosclerosis: Roles of innate and adaptive immunity. Nat Rev
Immunol 2022;22:251-65.

Tyrrell DJ, Goldstein DR. Ageing and atherosclerosis: Vascular
intrinsic and extrinsic factors and potential role of IL-6. Nat Rev
Cardiol 2021;18:58-68.

Barrett TJ. Macrophages in atherosclerosis regression. Arterioscler
Thromb Vasc Biol 2020;40:20-33.

Wolf D, Ley K. Immunity and inflammation in atherosclerosis.
Circ Res 2019;124:315-27.

Salmon JE, Roman MJ. Subclinical atherosclerosis in rheumatoid
arthritis and systemic lupus erythematosus. Am J Med
2008;121:S3-8.

Xiang Y, Liang B, Zhang X, Qiu X, Deng Q, Yu L, et al.
Atheroprotective mechanism by which folic acid regulates
monocyte subsets and function through DNA methylation. Clin
Epigenetics 2022;14:32.

Kapellos TS, Bonaguro L, Gemiind I, Reusch N, Saglam A, Hinkley
ER, et al. Human monocyte subsets and phenotypes in major
chronic inflammatory diseases. Front Immunol 2019;10:2035.
Yang P, Wu Q, Sun L, Fang P, Liu L, Ji Y, ef al. Adaptive immune
response signaling is suppressed in Ly6Chigh monocyte but
upregulated in monocyte subsets of ApoE-/-Mice — functional
implication in atherosclerosis. Front Immunol 2021;12:809208.
Hamers AAJ, Dinh HQ, Thomas GD, Marcovecchio P, Blatchley
A, Nakao CS, et al. Human monocyte heterogeneity as revealed by
high-dimensional mass cytometry. Arterioscler Thromb Vasc Biol
2019;39:25-36.

Vakhtangadze T, Tak RS, Singh U, Baig MS, Bezsonov E. Gender
differences in atherosclerotic vascular disease: From lipids to
clinical outcomes. Front Cardiovasc Med 2021;8:707889.
Sharifi-Rad M, Kumar NVA, Zucca P, Varoni EM, Dini L,
Panzarini E, et al. Lifestyle, oxidative stress, and antioxidants:
Back and forth in the pathophysiology of chronic diseases. Front
Physiol 2020;11:694.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Borén J, Chapman MJ, Krauss RM, Packard CJ, Bentzon JF,
Binder CJ, ef al. Low-density lipoproteins cause atherosclerotic
cardiovascular  disease: Pathophysiological, genetic, and
therapeutic insights: A consensus statement from the
European atherosclerosis society consensus panel. Eur Heart J
2020;41:2313-30.

Li X, Liu X, Cui J, Song W, Liang Y, Hu Y, et al. Epidemiological
survey of antinuclear antibodies in healthy population and analysis
of clinical characteristics of positive population. J Clin Lab Anal
2019;33:¢22965.

Wang Y, Yu H, He J. Role of dyslipidemia in accelerating
inflammation, autoimmunity, and atherosclerosis in systemic
lupus erythematosus and other autoimmune diseases. Discov Med
2020;30:49-56.

Ito F, Ito T. High-density lipoprotein (HDL) triglyceride and
oxidized HDL: New lipid biomarkers of lipoprotein-related
atherosclerotic cardiovascular disease. Antioxidants (Basel)
2020;9:362.

Kronenberg F, Mora S, Stroes ESG, Ference BA, Arsenault BJ,
Berglund L, e al. Lipoprotein(a) in atherosclerotic cardiovascular
disease and aortic stenosis: A European atherosclerosis society
consensus statement. Eur Heart J 2022;43:3925-46.

Cobo I, Tanaka T, Glass CK, Yeang C. Clonal hematopoiesis
driven by DNMT3A and TET2 mutations: Role in monocyte and
macrophage biology and atherosclerotic cardiovascular disease.
Curr Opin Hematol 2022;29:1-7.

Hopfner F, Jacob M, Ulrich C, Russ M, Simm A, Silber RE, et al.
Subgroups of monocytes predict cardiovascular events in patients
with coronary heart disease. The PHAMOS trial (Prospective Halle
Monocytes Study). Hellenic J Cardiol 2019;60:311-21.

AlSiraj Y, Chen X, Thatcher SE, Temel RE, Cai L, Blalock E, et al.
XX sex chromosome complement promotes atherosclerosis in mice.
Nat Commun 2019;10:2631.

Niyonzima N, Bakke SS, Gregersen I, Holm S, Sandanger O,
Orrem HL, et al. Cholesterol crystals use complement to increase
NLRP3 signaling pathways in coronary and carotid atherosclerosis.
EBioMedicine 2020;60:102985.

Khan SR, Dalm VA, Ikram MK, Peeters RP, van Hagen PM,
Kavousi M, et al. The association of serum immunoglobulins with
risk of cardiovascular disease and mortality: The Rotterdam study.
J Clin Immunol 2023;43:769-79.

Liu A, Luo P, Huang H. New insight of complement system
in the process of vascular calcification. J Cell Mol Med
2023;27:1168-78.

Behayaa HR, Ali ZA, Mohammed SB, Alqaysi SA. The
relationship of growth differentiation factor 15 with some
biochemical parameters in cardiovascular disease patients in
Babylon City. Med J Babylon 2024;21:112-17.

Abdul Hasan AM, Ewadh MJ, Aljubawii AA. Assessment of
Serum Cathepsin k and Lipid Profile in Chronic Coronary
Syndrome Patients. Med J Babylon 2024;21:280-84.




