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Introduction

Atherosclerosis is a public health issue leading to numerous clini-
cal syndromes and diseases affecting a great majority of the popula-
tion, including but not limited to coronary heart disease, peripheral 
artery disease, ischemic stroke, vascular dementia and mesenterial is-
chemia, constituting the greatest contribution to morbidity and mor-
tality [1]. While the recent developments have shown that atheroscle-
rosis is a complex process, in which many factors acting on the en-
dothelium play various roles, whereby the immune system is responsi-
ble for a majority of irreversible changes or widespread evolution of 
this condition throughout the body, which led to the efforts of identi-
fying specific cell types inhabiting the atherosclerotic niche, which 
includes but not limited to single-cell approaches [2].

The latest research has identified many antigens implicated in the 
pathogenesis of atherosclerosis, with the majority of these being mod-
ified innate molecules such as oxidized low-density lipoproteins (ox-
LDLs), beta-2-glycoprotein-1 (Beta2GP1), lipoprotein (a) (Lp(a)), 
with some other foreign antigens stemming from bacteria such as 
some Porphyromonas spp. and Chlamydia pneumoniae (Cp) [3].

Among these, Cp is an obligate intracellular implicated Gram-neg-
ative and exists in two morphological forms: elementary and reticu-
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late bodies. The elementary bodies play an important role in the 
transmission of the pathogen, which are not metabolically active. 
Whereas reticulate bodies are active forms with no role in transmis-
sions [4]. Cp is known to induce various epigenetic changes in the 
cell, including deoxyribonucleic acid (DNA) methylation, gene si-
lencing via microRNAs, and post-translational histone modifications 
[5]. 

Cp is a well-recognized cause of atypical community-acquired 
pneumonia (CAP), responsible for 10% of all CAPs, therefore a com-
mon pathogen to encounter in the clinical wards, and it has been of 
interest as a potential suspect in several immune-mediated diseases, 
spanning from multiple sclerosis [6] and reactive arthritis to asthma 
[7]. The exact mode of transmission for Cp is still uncertain but trans-
mission through respiratory secretions, in form of droplet aerosols, has 
been suspected. This organism is known to survive on laminated coun-
tertops for 30 hours and small-particle aerosolization. Enclosed popu-
lations, including military personnel, prisoners and nursing home 
residents constitute significant risk groups for infection with Cp [8].

The role of Cp in the immune changes associated with atheroscle-
rosis has lately become a topic of interest, with some authors suggest-
ing that Cp might act as both an initiator and a driver of chronic in-
flammation in the atherosclerotic plaque niche [4].
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ABSTRACT
Chlamydia pneumoniae related infections and atherosclerosis are both common entities. Today, the literature presents 
an increasing amount of data regarding the role of C. pneumoniae in the development and sustainment of atheroscle-
rosis and allowing us to comprehend the molecular mechanisms behind better. The implications of C. pneumoniae in 
atherogenesis include altered platelet function, hypercoagulability, macrophage dysfunction, vascular smooth muscle 
proliferation, and increased neutrophilic migration. Therefore, it would not be wrong to implicate that, C. pneumoni-
ae plays important roles in almost every stage of atherogenesis. Furthermore, various serological markers suggestive of 
active or past C. pneumoniae infection are known to be associated with multiple clinical presentations, such as abdom-
inal aortic aneurysms, subclinical atherosclerosis in young individuals, aggravated atherosclerosis in heterozygous 
familial hypercholesterolemia. This review, aims to provide detailed insights into the pathophysiological mechanisms of 
atherogenesis associated with C. pneumoniae and its clinical implications.
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Cp has been discovered to be involved in a series of atherosclerot-
ic cardiovascular diseases (ASCVD) including coronary artery disease 
(CAD), carotid artery stenosis, stroke, peripheral artery disease, and 
aortic aneurysms. This pathogen is proven to exist preferentially in 
the atherosclerotic lesions both in humans and animal models [4], 
however the data on how it contributes to the atheroma development 
or progression is controversial. 

Nevertheless, three possible roles can be hypothetically attributed to 
Cp: first, it might persist in vascular cells as a bystander, therefore, not 
contributing to the pathogenesis; second, it might initiate atherosclerotic 
changes; third, it might contribute to the severity of the disease, all of 
which, however, requiring further investigation and validation [4]. 

In this review, we aim to summarize the latest literature in order 
to provide insights into the etiological role of Cp in the development 
and sustainment of the atherosclerosis, along with emphasizing the 
molecular pathways implicated. The role of Cp in the development of 
atherosclerotic lesions is summarized in Table 1 and depicted in Fig-
ure 1.

C. pneumoanie as a mere bystander? Probably not

Some authors agree that the relationship between Cp and ather-
osclerosis might not be as straightforward as often presented, there-
fore adhering to the fact that it might only play the role of a bystander, 

Figure 1 | Chlamydia pneumoniae and atherosclerosis formation.

Table 1 | Roles attributed to Chlamydia pneumonia in atherosclerosis.

Stages of atherosclerotic lesion Chlamydia pneumonia associated changes 

Fatty streak formation Increased uptake of oxLDL by endothelium, by upregulation of LOX-1 [17-19] 

Early macrophage reaction  
and foam cell formation

Promoting trans endothelial migration of monocytes through phosphorylation of tyrosine  
in vascular endothelial cadherin [25]

Induction of foam cell formation from monocytes when LDL-C is present, dependent on TLR2 [12-14]
Firmer monocyte adhesion to endothelium, through redistribution of CD44 [27]
Increased uptake of oxLDL by macrophages, by upregulation of LOX-1 [17-19]

Continuing immune reaction Increased macrophage presence and faster lesion progression through activation of IL-17 [47-49]
Increased serum levels of IFN-γ, IL-10, TNF-α, sVCAM-1 and soluble E-selectin [51, 54-55]
Increased expressions of SAA and VCAM -1 [50]

Fibrous cap formation Promoting vascular smooth muscle cell migration through JunB-Fra-1/MMP2 pathway [24]

Late thrombosis and embolization Increased tissue factor formation from the endothelium [31]
Increased chemokine expressions on platelets [32]
Increased platelet aggregation through, increased P-selection expressions on platelets [33]
Stimulation of platelets, leading to ROS production and migration via bloodstream [35]
Increased tPA expressions, leading to reduced thrombosis [39]
Leading to increased bFGF expressions, associated with symptomatic plaques [51-52]

OxLDL: oxidized low-density-lipoprotein, LOX-1: oxidized low-density lipoprotein receptor 1, LDL-C: low-density lipoprotein cholesterol, 
TLR2: toll-like receptor 2, IL-17: interleukin-17, IFN- γ: interferon gamma, TNF-α: tumor necrosis factor alpha, sVCAM1: soluble vascular 
cell adhesion molecule 1, SAA: serum amyloid A, VCAM: vascular cell adhesion molecule, bFGF: basic fibroblast growth factor, ROS: reactive 
oxygen species, JunB: transcription factor Jun-B, Fra-1: Fos-related antigen 1, MMP2: matrix metalloprotease 2.
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therefore, not contributing significantly to the pathogenesis [4]. 
While the subjects included in the epidemiological studies, where Cp 
seropositivity has been detected, were also carrying many other possi-
ble confounding risk factors for atherosclerosis such as smoking, 
high-cholesterol diet, diabetes, and hypertension [4]. Additionally, 
the incidence of Cp and arterial disease differs significantly among 
countries, ranging from 71% in Canada [9] to 0% in Australia [10]. 
The role of the sample-size, detection methods used and the season 
of sample collection in contributing to this variety remains unknown 
[4].

On the other hand, data from basic and translational science have 
propesed various roles for Cp in the development of atherosclerosis, 
after spreading from the lungs to reach atherosclerotic lesions via 
vasculature. First, Cp is  known to induce in-vitro vascular smooth mus-
cle cell (VSMC) proliferation and lead to the release of atherogenic 
cytokines in cultured human aortic vascular smooth cells inoculated 
with Cp [11]. Second, Cp can induce foam cell formation from mono-
cyte-derived macrophages in the presence of LDL-C. These mac-
rophages can enhance cellular oxidation of LDL-C, a reaction inde-
pendent of the presence of reactive oxygen species (ROS), when Cp 
is involved. The latter, however, could be prevented by the heat treat-
ment of the bacterium, which rules out the bacterial lipopolysaccha-
ride (LPS) as the culprit for the LDL oxidization, as previously ac-
knowledged [12], leading to the identification of another possible 
culprit known as chlamydial heat shock protein 60 (HSP60), that is 
found to be present in 47% of human surgical atherosclerotic tissue 
specimens [12]. However, it is important to note that, bacterial li-
popolysaccharide (LPS) still plays an important role in the formation 
of foam cells, a hallmark of atherosclerosis [11].

Pathophysiological mechanisms 
C. pneumoniae infects monocytes and vascular smooth muscle cells

An earlier study proved that phagocytosed Cp leads to the in-
creased survival of granulocytes, whereas normal granulocytes under-
going apoptosis within 10 hours, while infected ones surviving up to 
90 hours, as a result, exploiting these as host cells for multiplication 
[13]. The internalization of Cp occurs in an opsonin-independent 
manner [13]. 

Cp can infect in-vitro VSMCs [14]. Approximately two hours after 
inoculation with Cp, VSMCs start to overexpress toll-like receptor 
(TLR) 2 mRNA, which belongs to a greater family known as pattern 
recognition receptors (PRR) [4], while TLR2 only recognizing the 
organism but not chlamydial LPS or chlamydial heat shock protein 
60, which are involved in various atherogenic processes, the latter two 
are recognized by another TLR, TLR4 [15]. 

Cp leads to the induction of foam cell formation in monocyte-de-
rived macrophages after internalization, a sign of the early stages of 
atherosclerosis, when LDL-C is also present. However, LPS of Cp leads 
to this change only in cells presenting TLR2. On the other hand, lack 
of TLR4, another toll-like-receptor indicated in the Escherichia coli LPS 
associated foam cell formation, does not interfere with Cp-associated 
foam cell formation, suggesting that foam cell formation due to Cp is 
dependent on TLR2 [16]. 

Both TLR2 and TLR4 have an adapter protein named MyD88 to 
be activated, delineating this protein as a therapeutic target against 
chlamydia-associated atherosclerotic changes [15]. Nevertheless, Cp 
is capable of inducing foam cell formation dependent on and inde-
pendent of MyD88 pathways, which are both activated by TLR2 and 
TLR4 [17]. On the other hand, liver X receptors (LXR) are known to 
downregulate TLR-mediated inflammatory pathways, and their ex-
pressions are decreased by Cp, promoting the transformation of mac-

rophages into foam cells [18]. An LXR agonist can, as a result, signif-
icantly reduce Cp associated foam cell formation [17]. 

In in-vitro LDL-treated macrophages, Cp upregulates the expres-
sions of both scavenger receptor A1 (SR-A1) and acyl-coenzyme A: 
cholesterol acyltransferase 1 (ACAT1), additionally downregulating 
the expression of ATP binding cassette transporters (ABCA1 and 
ABCG1) by exploiting the TLR2-NFκB-miR-33 pathway [19], facilitat-
ing cholesterol accumulation and therefore foam cell formation. Per-
oxisome proliferator-activated receptor gamma (PPARγ) plays an im-
portant role in the regulation of the above-mentioned SR-A1, ACAT, 
ABCA!, and ABCG1. Agonism of PPARγ through rosiglitazone can 
attenuate Cp-related foam cell formation, whereas antagonism of 
PPARγ leads to increased foam cell formation. Similar positive effects  
are produced by PPARα agonist fenofibrate, suggesting PPARα’s pos-
sible role [20, 21]. Additionally, retinoic acid can suppress foam cell 
formation due to Cp in hyperlipidemic mice, whereas having no ef-
fect on uninfected animals [22]. Another inhibitor of ABCA1 is Cp-in-
duced extracellular IL-1β through exploiting NLRP3 inflammasome, 
leading to the accumulation of lipids inside cells, which might lead to 
the investigation of NLRP3 inhibitors as alleviators of Cp-associated 
accelerated atherosclerosis [23].

On the other hand, inhibition of C-Jun NH2 terminal kinase 
(JNK1/2) and extracellular signal-regulated kinase (ERK1/2) strong-
ly inhibit foam cell formation due to Cp infection in cultured mac-
rophages, as Cp can not only downregulate PPARγ and PPARα but 
also downregulate the expressions of JNK1/2, ERK1/2 and p38 mito-
gen associated protein kinase (MAPK) through phosphorylation, sug-
gesting the role of MAPK-PPARα/γ signal transduction pathway in 
foam cell formation due to Cp [24, 25]. 

Infection with Cp leads to the accumulation of mitochondrial 
ROS, which activates downstream signaling of the JunB-Fra-1/MMP2 
pathway, promoting VSMC migration. In TLR2-/- ApoE-/- animal mod-
els, downstream activation of this pathway is not possible and Cp in-
fection cannot lead to atherosclerosis [26]. 

Cp promotes trans-endothelial migration (TEM) of the mono-
cytes into the subendothelial intimal layer, as it increases the permea-
bility of the vascular endothelium and the rate of monocyte TEM 
while increasing the phosphorylation of tyrosine in vascular endothe-
lial cadherins [27]. 

Furthermore, lung infection with Cp directly targets white adi-
pose tissue and results in lipolysis, which subsequently result in fatty 
acid binding protein 4 (FABP4) secretion via endoplasmic reticulum 
stress. Released FABP4 can be taken up by neighboring adipocytes 
and contribute to further spread of the inflammation [28].

In addition, infection of fresh monocytes with Cp leads to a slow-
er, uniform and steady rolling on E-selectin and endothelium com-
pared to controls. Infection with Cp leads to the redistribution of 
CD44, a modulator of rolling functions, resulting in firmer adhesion 
of these monocytes on endothelial cells [29]. 

Lectin-like ox-LDL receptor is activated by C. pneumoniae
Oxidized forms of LDL (oxLDL) are known to be very proather-

ogenic and are one of the main culprits in the atherosclerotic plaque 
formation. Their receptor-mediated uptake can lead to functional 
changes in various cells involved in atherosclerotic plaque develop-
ment, as a result, presenting the oxLDL-LOX-1 axis as a potential fu-
ture therapeutic target [30]. Cp is able to upregulate the expression 
of the LOX-1 mRNA in both macrophages and endothelial cells , re-
sulting in an increased uptake of oxidized LDLs [31]. This upregula-
tion requires activation of ERK1/2, however can be inhibited by 
PPARγ agonists such as rosiglitazone, as Cp is also known to decrease 
PPARγ expressions in the infected endothelium, eventually leading to 



33

 EAJ 2024;2:30-37M. Kayikcioglu, et al. Chlamydia pneumoniae and atherosclerosis

apoptosis [32]. However, the role of statins on this mechanism activat-
ed by Cp remains a mystery, requiring further investigation, consider-
ing that LOX-1 is normally inhibited by statins [33].

On the other hand, chlamydial glycan plays a crucial role in the 
Cp-induced upregulation of LOX-1, as prior treatments of organisms 
with PNGase, which can remove the chlamydial glycan, abolishes this 
process [31]. Additionally, mitigation of LOX-1 upregulation can be 
achieved through preincubation of the cells to be inoculated with 
anti-LOX-1 antibodies, that leads to the prevention of increased adhe-
sion protein expressions such as matrix metalloproteinases (MMP) 1 
and 3, which is observed after inoculation with Cp [31].

C. pneumoniae promotes hypercoagulability and altered platelet 
functions

In-vitro studies conducted with human umbilical vein endothelial 
cells (HUVEC) infected with Cp showed that endothelial synthesis of 
tissue factor has been increased via chlamydial factor, which can ex-
plain thrombosis associated with Cp infections [34]. 

Platelets in atherosclerotic patients have significant expressions 
for various chemokines including CCL3, CCL5, CCL7 and CXCL8 
and treatment of platelets with live Cp or chlamydial LPS is known to 
induce similar increases in the expressions of these chemokines. In 
addition, these patients had positive sera of anti-Cp antibodies [35].

Chlamydial LPS increases platelet aggregation, leading to throm-
botic occlusion of the vessels, as it causes increased P-selection expres-
sion on platelets, a process which can be inhibited by interfering with 
glycoprotein IIb/IIIa via abciximab [36]. Cp IgM is associated with 
platelet activation and there has been a relationship between P-selec-
tin levels and Cp IgM titers in patients with myocardial infarction with 
ST-segment elevation, who received thrombolysis [37]. 

On the other hand, the interaction of Cp with platelets leads to 
ROS production through protein kinase C. This interaction is eventu-
ally associated with the oxidation of LDL particles, which is known to 
play an important role in the development of ASCVD [38]. These 
stimulated platelets leading to lipid peroxidation can be released 
from atherosclerotic lesions into the circulation even after percutane-
ous coronary interventions [39]. Additionally, in patients undergoing 
carotid endarterectomy, Cp IgA seropositivity is associated with embo-
lization due to thrombosis but not due to plaques [40]. 

In patients with ASCVD widely used cyclooxygenase (COX) inhib-
itors fail to affect platelets stimulated by Cp, however inhibitors of 
12-lipoxygenase have effects on these stimulated platelets, antagoniz-
ing their activation [41].

Some earlier studies suggest that Cp infection may lead to in-
creased tissue plasminogen activator (tPA) levels in patients with 
chronic heart disease, which is associated with lower aggregability of 
platelets, therefore highlighting the increased inflammatory response 
as the main culprit for the development of atherosclerosis in Cp infec-
tion. Nonetheless, treatment with azithromycin in these patients with 
known Cp infection can also lead to higher levels of tPA [42].

C. pneumonia and apolipoprotein B are likely associated
Apolipoprotein (Apo) B plays a role in the LDL receptor mediated 

clearance of the LDL-C, as a result, mutations leading to defective or 
absent ApoB can result in familial hypercholesterolemia [43]. Some 
studies suggest that patients with Cp IgG and IgM seropositivity have 
higher mean ApoB levels compared with Cp negative controls [44]. 
Human ApoB and chlamydial LPS share common antigenic epitopes, 
and therefore antibodies against Cp might cross-react with ApoB [45]. 

Another study assessing the treatment with a multi-antigenic con-
struct consisting of ApoB100, HSP60 and outer membrane protein of 

Cp showed that this treatment is associated with plaque stabilization 
and reduction of necrosis in plaques, with decreased expressions of 
MMP9, leading to reduced macrophage apoptosis. The authors sug-
gested that tolerance to these atherogenic peptides causes an increase 
in regulatory T cells activating M2 macrophages and preventing the 
proliferation of T lymphocytes, eventually reducing plaque destabili-
zation and inflammation, in an animal model of established athero-
sclerosis [46]. This approach might be the basis of future vaccines of 
atherosclerosis, as it causes reduction of early atherosclerotic lesions 
[47].

IL-17 is a mediator of C. pneumonia associated vascular changes
Cp is known to induce a T-helper-1 (Th1) dominated response, 

including the induction of proinflammatory cytokines such as IFN-γ, 
IL-12, and TNF-α  [48]. Interleukin 17 (IL-17) is another proinflam-
matory cytokine, which functions to maintain the integrity of the epi-
thelium and modulate the activity of adipocytes [49]. IL-17-/- mice fed 
with high-fat are shown to have diminished lesions in aortic sinus 
plaques and aorta when compared with controls after infection with 
Cp. They also tend to have slower lesion progression and lesser mac-
rophage presence in the atherosclerotic niche [50]. 

Infection with Cp leads to increased IL-17 expression in VSMCs in 
ApoE deficient mice model of hyperlipidemia, which results in VSMC 
migration via c-Fos/IL-17 signaling [51]. Resveratrol can decrease IL-
17 expressions, superoxide anions and the number of foam cells [52]. 

Endothelial response to C. pneumoniae is multifaceted
Cp leads to increased concentrations of adhesion molecules such 

as intercellular adhesion molecule (ICAM) and vascular cell adhesion 
molecule (VCAM), whose levels correlate with measured serum amy-
loid A levels, potentially reflecting the extent of endothelial affection, 
however requiring further investigation [53].

Chronic infection with Cp, on the other hand, leads to the activa-
tion of endothelial cells, promoting the production of basic fibroblast 
growth factor (bFGF) [54], a growth factor implicated in unstable 
plaque rupture and thrombus formation, leading to symptomatic 
plaques associated with myocardial infarction [55]. On the contrary, 
some authors suggest that Cp leads to an in-vitro decrease of platelet 
derived growth factor receptor beta (PDGFR-β) expression by aortic 
smooth muscle cells, considering this as a possible inhibiting factor 
for the development and advancement of atherosclerotic plaques 
[56], whereas others suggesting that it leads to an increase in PDGF-β, 
promoting intimal thickening in rabbit models [57]. 

Seropositivity of IgA antibodies against Cp is associated with in-
creased serum levels of IFN-γ, IL-10, TNF-α, soluble VCAM 1 (sV-
CAM-1) and soluble E-selectin, however, antibodies targeting Cp’s 
major outer membrane protein are not associated with any increased 
inflammatory markers [58].

Possible Clinical implications

Chlamydial LPS circulating in serum, which is recognized by 
TLR4, correlates with the levels of LPS binding proteins, IL-6 and 
high C-reactive protein levels, in patients with established peripheral 
artery disease or abdominal aortic aneurysm [59]. Elevated chlamydial 
LPS levels also are associated with elevated body mass index [60]. 

In another study, which covered a 3.5 year follow-up, intimal me-
dial thickness did not differ between patients who were seropositive 
and those who were seonegative for antibodies against chlamydial LPS 
[61]. In patients with anti-chlamydial IgA antibodies, the frequency of 
myocardial infarction was found to be lower, and the use of an-
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ti-chlamydial antibiotics had no effect on ischemic events [61]. Addi-
tionally, seropositivity for chlamydial LPS antibodies were more com-
mon in patients with abdominal aortic aneurysms (AAA) but not in 
those with thoracic aortic aneurysms. Presence of antibodies against 
chlamydia species cross react with vessel wall antigens in AAA [62].

The presence of IgG antibodies against Cp is associated with an 
increased risk for acute coronary syndrome (ACS) with an odds-ratio 
(OR) of 1.62, along with other factors such as diabetes (OR 1.91), 
hypertension (OR 1.46), prior myocardial infarction, (or 1.78), and 
elevated troponin-T (OR 12.44) etc. [63]. Circulating Cp DNA is also 
associated with CAD in men (odds ratio [OR] 3.2, 95% confidence 
interval [CI] 1.1-8.9), but not in women who were [64]. 

In patients with heterozygous familial hypercholesterolemia 
(HeFH), Cp infection is known to be associated with a risk of chronic 
heart disease, consistent  with the animal models of this disease [65]. 
Atherogenic effects of Cp are potentiated by the high levels of serum 
cholesterol supporting the hypothesis that Cp plays an aggravating 
rather than an initiating role in CAD [65]. 

Lp(a) and fibrinogen levels were found to be higher in patients 
with Cp seropositivity [66]. Formation of immune complexes contain-
ing IgG antibodies against Cp can also enhance the proatherogenic 
effects of Lp(a) [67].

Circulating Cp DNA can be associated with asymptomatic athero-
sclerosis in younger normotensive individuals [68]. However Cp DNA 
is not a reliable marker in high-risk populations such as type 2 diabet-
ic patients [69]. However, Cp seropositivity is not known to be associ-
ated with intima media thickness [70]. Additionally, an infection with 
Cp doesn’t play a role in the development of diabetes [71], neverthe-
less, a positive association between Cp seropositivity and the occur-
rence of metabolic syndrome is known [72].

Rapamycin, an immunosuppressive and antiproliferative agent, 
can inhibit in-vivo growth of Cp if applied at the beginning of the 
chlamydial infection, therefore, rapamycin-eluting stents might be 
useful in preventing Cp-associated stent restenosis [73]. On the other 
hand, selective cyclooxygenase (COX) inhibitors have bacteriostatic 
effects on Cp in in-vivo studies, but they can neither prevent infection 
nor eradicate Cp in affected cells [74]. 

Although the effect of antibiotics is out of our scope for this re-
view, there are some studies that deserve to be shortly mentioned. 
Therapy with antichlamydial antibiotics might prove itself useful in 
patients with peripheral artery disease, accompanied by Cp IgG sero-
positivity, which has been further associated with shorter walking dis-
tance and higher need for revascularization. Roxithromycin, a mac-
rolide, has positive effects on these parameters in these patients [75]. 
Contrarily, Secondary prevention of atherosclerosis through chlamyd-
ia pneumoniae eradication (SPACE Trial) has shown that azithromy-
cin has no significant effect in patients with peripheral artery disease 
[76]. In an Apo-E deficient animal model of hyperlipidemia, in which 
atherosclerosis had been accelerated via Cp, antibiotic treatment with 
azithromycin also had no significant effects [77]. Another microbial 
agent, rifalazil, provided no significant symptomatic improvement in 
patients with established peripheral artery disease [78]. However, in 
another study, including patients with established carotid atheroscle-
rosis who had no improvement under probucol therapy for 24 
months, a 12-month combination therapy with levofloxacin, a fluoro-
quinolone, and probucol, an antioxidant, proved beneficial [79].

Finally, another important concern is that even though Cp sero-
positivity has been shown in various autoimmune diseases involving 
many systems, confounding factors such as overall increased proin-
flammatory immune response might additionally explain the in-
creased prevalence or acceleration of atherosclerosis in these pa-
tients, aside from Cp seropositivity [80]. 

Conclusion

Cp, as a common cause of respiratory tract infections, is a patho-
gen with which many practitioners are familiar. The effects of Cp on 
vascular system are of utmost importance due to Cp’s enormous clin-
ical impact. Cp gained the attention of many clinicians in the late 20th 
century through some pioneering work, however the data, as the 
methods of investigation, have significantly evolved ever since. 

Today we know that Cp seems to play an important role in almost 
every stage of atherosclerotic lesion formation and might interfere with 
our therapeutic efforts and prove itself resistant to our therapeutic or 
prophylactic means. Even though an infection with Cp can easily be 
treated with antibiotics in short-term, the effects on the vascular bed 
still present itself as an important problem, while even IgG seropositiv-
ity, supporting old infections, is associated with vascular complications.

It’s important to highlight that there are still many questions re-
quiring answers, including but not limited to the following: Cp’s inter-
action with Lp(a), another rediscovered risk factor for atherosclero-
sis, colchicine’s secondary preventive effects on patients with ASCVD 
who are seropositive for Cp. As we have summarized here, these are 
the latest developments in this often overlooked field within athero-
sclerosis research.
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