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Chapterr 8 

Chlamydiall LPS antibodies, intima-media thickness and ischemic events in 
patientss with established atherosclerosis 

Victorr EA Gerdes1, Roel P Verkooyen4, Vincent IH Kwa2, Eric de Groot3, Eric CM van Gorp1, 
Hugoo ten Cate1, Dees PM Brandjes1, Harry R Büller3, on behalf of the Amsterdam Vascular 
Medicinee Group 

Fromm the Department of Internal Medicine1, Department of Neurology2, Slotervaart Hospital, Amsterdam, the 
Departmentt of Vascular Medicine3, Academic Medical Center, Amsterdam, the Department of Medical Microbiology 
andd Infectious Diseases4, Erasmus University Medical Center, Rotterdam, The Netherlands. 

Atherosclerosiss 2003; 167:65-71. 

Abstract t 
Background:: Chlamydia pneumoniae has been associated with cardiovascular disease. However, 
studiess on the presence of chlamydial antibodies and intima-media thickness (IMT) or future 
ischemicc events are inconclusive. We examined the relation between circulating antibodies to 
chlamydiall  lipopolysaccharide (cLPS Ab), IMT and the occurrence of ischemic events during 
follow-upp in patients with manifest atherosclerotic disease. 
Methods:: IgG and IgA antibodies against cLPS were determined in 273 out of 307 consecutive 
patientss with a recent ischemic stroke (IS, n=90), a recent myocardial infarction (MI, n=87) or 
peripherall  arterial disease (PAD, n=96). B-mode ultrasound IMT measurement of carotid and 
femorall  arteries was performed and ischemic events, IS or MI, during follow-up were registered. 
Results:: IgG and IgA were found in 66% and 46% of the patients, respectively. We did not detect 
anyy difference in IMT between patiens with or without antibodies: IgA- 0.97(0.28)mm vs IgA+ 
0.95(0.26)mm,, p=0.63, IgG- 0.96(0.28)mm vs IgG+ 0.96(0.26)mm, p=0.98. During follow-up 
withh a mean duration of 3.5 years the combined endpoint, MI or IS, was similar in patients with 
orr without antibodies (IgA- 24% vs IgA+ 19%, IgG- 23% vs IgG+ 22%). However, a lower 
frequencyy of MI was observed in IgA positive patients (IgA- 13% vs IgA+ 8%). The number of 
ischemicc events in the 12 patients who used anti-chlamydial antibiotics was similar compared to 
thosee who did not use antibiotics. 
Conclusion:: In patients with manifest atherosclerotic disease no association between the presence 
off  cLPS Ab and IMT could be detected. In addition, no influence of cLPS Ab on the number of 
ischemicc events was observed, the frequency of MI during follow-up in IgA positive patients was 
evenn lower. 
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Introduction n 
ChlamydiaChlamydia pneumoniae, a common pathogen causing respiratory tract infections, has been 

associatedd with cardiovascular disease. In a number of cross sectional studies, a higher frequency 
off  persons with antibodies to Cpneumoniae among patients with cardiovascular disease were 
observedd compared to asymptomatic controls1"4. Cpneumoniae has been detected in 
atheroscleroticc plaques5"9 and in animal models, an atherogenic effect has been described ' . 
Treatmentt with macrolide antibiotics, targeted at C pneumoniae, improved outcome in two pilot 
studiess in which patients with acute coronary syndromes were included ' . However, other 
cross-sectionall  studies could not confirm the association between the serological evidence of C 
pneumoniaepneumoniae infection and cardiovascular disease * . 

Theree is a limited, but growing, number of prospective studies regarding the presence of 
antibodiess to C pneumoniae and ischemic events, with conflicting results18"27. A meta-analysis 
suggestss that a strong association between the presence of antibodies to C pneumoniae and 
incidentt coronary heart disease is unlikely25. Only in subsets of some study populations an 
associationn between the presence of antibodies and ischemic events was detected. Ischemic stroke 
wass an endpoint in only a minority of the prospective studies. In addition, these studies were 
performedd in asymptomatic individuals or community samples and only a few studies measured 
IgA.. Serology has been suggested to be a valuable method for the identification of patients with 
atheroscleroticc disease who may profit from antimicrobial chemotherapy. 

Thee influence of Cpneumoniae on the process of arterial wall thickening is controversial. In 
thee first report, from the ARIC study, a higher prevalence of IgG antibodies to Cpneumoniae Cpneumoniae was 
foundd in individuals with a markedly increased intima-media thickness (MT) compared to 
individualss with the lowest MT28. In two subsequent reports no relationship between IMT and C 
pneumoniaepneumoniae was observed, although in one of these two studies there wass an association between 
IgAA positivity and >50% mean carotid artery stenosis29,30. These results suggested that C 
pneumoniaepneumoniae is not associated with earlier stages of atherosclerosis, but may be associated with 
laterr stages of the process. 

Too investigate the role of C pneumoniae in later stages of the atherosclerotic process we 
determinedd chlamydial lipopolysaccharide (cLPS) antibody titres in a cohort of patients with 
manifestt atherosclerotic disease. We studied the relation between thickness of carotid and femoral 
arteriall  walls, determined by B-mode ultrasound IMT measurement, and the presence or absence 
off  cLPS antibodies in these patients. In addition, we examined the association between the cLPS 
antibodiess and the number of ischemic events, myocardial infarction or ischemic stroke, during 
follow-up. . 

Methods s 
Patientss and follow-up 

Consecutivee patients with clinical manifestations of atherosclerosis were recruited in two 
teachingg hospitals and classified according to previous event: myocardial infarction, ischemic 
strokee or peripheral arterial disease. Only patients with a recent onset of myocardial infarction (< 
11 month) or ischemic stroke (< 6 months) were included. Myocardial infarction was defined as 
typicall  chest pain for more than 20 minutes in combination with laboratory- or ECG findings 
consistentt with myocardial infarction. Ischemic stroke was defined as acute neurologic deficit 
persistingg at least one week. Intracerebral hemorrhage was ruled out by an early CT-scan. 
Peripherall  arterial disease was defined as typical leg pain on walking and an ankle/arm blood 
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pressuree ratio lower than 0.85 in either leg at rest or a history of surgery for intermittent 
claudication.. Smoking status, hypertension defined as a diastolic blood pressure of 95 mmHg or 
higherr or current treatment, and hypercholesterolemia defined as a total plasma cholesterol level 
off  7 mmol/L or higher or current treatment were registered. Patients provided peripheral venous 
bloodd samples. 

Duringg prospective follow-up new vascular events were registered. Every six months events 
weree assessed using a questionaire regarding vascular complications and reported cardiovascular 
endpointss were confirmed through a review of hospital records, discharge letters from the hospital 
andd autopsy reports. For myocardial infarction and stroke we utilized the same definitions as 
mentionedd for the qualifying event. 

Thee study was approved by the medical ethics committees and all patients gave informed 
consentt to participate. 

Chlamvdia-specificc LPS serology 
Chlamydiaa specific IgG and IgA antibodies were detected by a recombinant DNA LPS ELISA 

(rDNA-LPS-ELISA;; Medac GmbH, Hamburg, Germany). This ELISA includes a chemically pure 
structuree of a recombinant LPS which contains a genus-specific epitope of the human pathogens 
ChlamydiaChlamydia spp.31'33. Each serum sample was mixed thoroughly prior to processing according to 
thee manufacturers instructions. Initial serum dilutions for IgG, and IgA were 1/100 and 1/50, 
respectively.. Sera with OD values exceeding 2.5 were retested using a 1/4 predilution. A two-fold 
seriallyy diluted standard serum was used to calculate the Iog2 titre of the patients samples. The 
IgG-- and IgA cutoff values were calculated as prescribed by the manufacturer. The prevalence of 
Chlamydia-specificc IgG- and IgA antibodies was based on the following criterium: >= calculated 
cutofff  x 1.1034'35. 

B-modee ultrasound intima-media thickness measurements 
Thee B-mode ultrasound EMT measurement procedures have been described elsewhere36,37. B-

modee ultrasound scans were performed by one sonographer. An ATL Ultramark IV (Advanced 
Technologyy Laboratories, Bothell, Washington) with a High Resolution Linear Array 7.5 Mhz 
transducerr was used. Subjects were scanned in the reclined position. Three carotid artery wall 
segmentss (common carotid, bulb and internal carotid artery) on both sides, and two femoral artery 
walll  segments (common and superficial femoral artery) on both sides were scanned. Images of 
eachh arterial wall segment were stored on S-VHS video tape. IMT of the posterior wall segments 
wass measured off-line38. The per patient mean IMT value was used for the primary analysis. 
Subanalysess were done according to arterial conduit and wall segment. If appropriate 
Bonferroni'ss correction was applied. The sonographer and image analyst were blinded to the 
clinicall  status of the subjects. 

Statisticall  analyses and power considerations 
Alll  calculations were performed with the Statistical Package for the Social Science (SPSS, 

versionn 10.0. Frequencies were compared with x2 tests or Fisher's exact tests when applicable. 
Forr comparison of variables with a normal distribution Student's t-test was used, whereas the 
Mann-Whitneyy U-test was used for variables with a skewed distribution. We expected to have 
2200 patients for analysis of intima-media thickness. With the assumption that 33% of the patients 
wouldd have chlamydia IgA and 66% IgG, a two group t-test with a 0.05 two sided significance 
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levell  would have 80% power to detect an effect size of 0.40 standard deviation (when the sample 
sizess in the two groups are 146 and 74 respectively). 

Too identify factors predicting the occurrence of ischemic events during follow-up only the first 
ischemicc event of patients with more than one event was used. We expected 70 ischemic events 
inn 280 patients (25%) during follow-up. A two group x2 test with a two sided significance level of 
0.055 would have 80% power to detect the difference between a group 1 proportion, 7Ci of 0.25 and 
aa group 2 proportion JI2 of 0.42 (odds ratio of 2.2) when the sample sizes are 187 and 94 
respectively.. A Cox regression analysis was performed. All variables with a p value < 0.20 were 
selectedd and entered into the multivariate analysis (forward, Wald). A p-value < 0.05 was 
consideredd statistically significant. 

Tablee 1 Patient characteristics, all patients and according to chlamydial LPS serology 

n n 

agee (years) 

malee (%) 

smokingg (current,%) 

smokingg (current/past,%) 

diabetess (%) 

hypertensionn (%) 

hyperlipidemiaa (%) 

totall  cholesterol 

(mmol/1) ) 

LDL L 

(mmol/1) ) 

HDL L 

(mmol/1) ) 

triglycerides s 

(mmol/1) ) 

homocysteine e 

(umol/1) ) 

lipoproteinn (a) 

(mg/dl) ) 

Al ll  patients 

273 3 

63 3 

65 5 

40 0 

84 4 

12 2 

41 1 

47 7 

6.1 1 

5.4-6.9 9 

4.0 0 

3.4-4.7 7 

1.11 1 

0.95-1.34 4 

1.7 7 

1.2-2.3 3 

15.0 0 

11.8-18.6 6 

13 3 

3-38 8 

IgG--

93 3 

64 4 

54 4 

40 0 

80 0 

15 5 

42 2 

47 7 

6.2 2 

5.4-6.9 9 

3.9 9 

3.4-4.7 7 

1.14 4 

0.95-1.40 0 

1.6 6 

1.0-2.3 3 

13.9 9 

11.3-18.2 2 

15 5 

4-*5 5 

IgGG + 

180 0 

62 2 
77 j * * 

40 0 

87 7 

10 0 

41 1 

47 7 

6.1 1 

5.4-6.8 8 

4.0 0 

3.5-4.7 7 

1.09 9 

0.96-1.30 0 

1.8 8 

1.3-2.3 3 

15.3 3 

12.3-18.8 8 

12 2 

3-34 4 

IgA--

148 8 

64 4 

63 3 

39 9 

82 2 

16 6 

41 1 

43 3 

6.1 1 

5.4-6.9 9 

4.0 0 

3.44.7 7 

1.16 6 

0.96-1.33 3 

1.6 6 

1.2-2.4 4 

14.9 9 

11.8-18.5 5 

13 3 

340 0 

IgA + A + 

125 5 

62 2 

68 8 

41 1 

87 7 

7 7 

42 2 

42 2 

6.2 2 

5.4-6.8 8 

4.1 1 

3.5-4.9 9 

1.07 7 

0.95-1.36 6 

1.7 7 

1.3-2.3 3 

15.0 0 

11.9-18.8 8 

13 3 

4-37 7 

Mediann values and interquartile ranges of the continuous variables are shown. Patient characteristics, including 
smokingg and age, were not statistically significant different between seropositive and seronegative patients. Only the 
numberr of males among patients with chlamydia IgG was higher compared with the patients without chlamydia IgG 
(***  pO.01, Chi-square) 

Results s 
Patientss characteristics and chlamydial LPS serology 

3077 patients were included in the study. Of 273 patients plasma samples for the detection of 
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chlamydiall  antibodies were available for analysis. 90 patients had a recent ischemic stroke (IS), 
877 a recent myocardial infarction (MI), and 96 peripheral arterial disease (PAD). The mean age of 
thesee 273 patients at entry was 63.1 years. 40% of the patients were current smokers, whereas 
44%% had smoked in the past. Patient characteristics are described in Table 1. 

Chlamydiaa IgA was positive in 125 patients (46%), whereas chlamydia IgG was positive in 180 
patientss (66%). Among patients with a positive chlamydia IgG titre the number of males was 
higherr compared to the patients without chlamydia IgG antibodies, while the percentages of 
smokerss were equal. The other patient characteristics were similar among patients with positive 
orr negative chlamydia serology (Table 1). Small differences in for instance homocysteine or 
lipoprotein(a)) levels did not reach statistical significance. The percentage of patients with 
chlamydiaa IgA antibodies and with chlamydia IgG antibodies was similar in the patients with 
differentt inclusion diagnosis (MI, IS or PAD; IgA: IS 43%, MI 45%, PAD 49%, p=0.73 and IgG: 
ISS 61%, MI 69%, PAD 67%, p=0.49). 

B-modee ultrasound 
Inn 218 of the 273 patients 1767 IMT measurements were performed. The mean IMT was 0.96 

mmm (standard deviation 0.27, range 0.45 - 1.95mm). In the 218 patients 81% of carotid and 
femorall  arterial wall segments were measured. Measurements were equally distributed among the 
analysedd (sub)groups. We compared mean IMT of persons with positive chlamydia antibody titres 
withh persons without chlamydia antibody titres. We did not detect any statistically significant 
differencess in the primary, combined per patient IMT, analysis. Also, in further analyses 
accordingg to carotid and femoral conduits, and to the separate arterial wall segments, no 
differencess between groups were observed (all p values >0.25). The mean IMT for chlamydia IgG 
positivee persons was 0.96 (SD 0.26) mm, whereas the mean IMT for chlamydia IgG negative 
personss was 0.96 (SD 0.28) mm, p=0.98 (Student's t-test). The mean IMT for chlamydia IgA 
positivee and negative persons was 0.95 (SD 0.26) mm and 0.97 (SD 0.28) mm respectively, 
p=0.63.. The results of the combined per patient IMT's are shown in Table 2. We performed a 
multivariatee linear regression analysis with IMT as dependent variable. As expected, no relevant 
rolee for chlamydia IgA or IgG could be detected (data not shown). 

Tablee 2 Intima-media thickness according to chlamydial LPS serology 

Alll  patients 

IgA--

IgAA + 

IgG--

IgGG + 

n n 

218 8 

119 9 

99 9 

72 2 

146 6 

IMT T 

0.966 (0.27) 

0.977 (0.28) 

0.955 (0.26) 

0.966 (0.28) 

0.966 (0.26) 

Averagess of per patient IMT's (in millimeters) and standard deviations, are shown. 
Unpairedd Student's t-test was used to compare IMT values. 
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Ischemicc events during foilow-up 
Duringg follow-up with a mean duration of 3.5 years ischemic events were observed in 60 

patients.. 29 patients had a myocardial infarction and 26 patients had a ischemic stroke. 5 patients 
diedd suddenly during follow-up, without a clear diagnosis (ECG or CT scan) and no autopsy was 
performed.. We regard these events as ischemic events and classified these events as "unknown 
cardiovascularr death". 

Wee did not identify more ischemic events in patients with positive chlamydia serology. In 125 
patientss with positive chlamydia IgA titres 24 endpoints (19%) were registered, compared to 36 in 
thee 148 patients (24%) with negative titres (p=0.31). The number of ischemic events in patients 
withh positive and negative chlamydia IgG titres was equal (39 /180 (22%) and 21 / 93 (23%) 
respectively,, p=0.95). Ischemic events in relation to chlamydial antibodies are shown in table 3. 

Tablee 3 Ischemic events during follow-up according to chlamydial LPS serology 

Alll  patients 

IgA--

IgAA + 

IgG--

IgGG + 

MI I 

111 (29/273) 

133 (19/148) 

8(10/125) ) 

11(10/93) ) 

11(19/180) ) 

IS S 

10(26/273) ) 

10(15/148) ) 

9(11/125) ) 

10(9/93) ) 

9(17/180) ) 

Ischemicc event 

222 (60/273) 

244 (36/148) 

19(24/125) ) 

211 (21/93) 

22(39/180) ) 

Incidencee of first ischemic events during follow-up. Percentage and absolute numbers are depicted. The ischemic 
eventss category was defined as proven myocardial infarction or ischemic stroke or unknown cardiovascular death 
(seee text). MI = myocardial infarction, IS = ischemic stroke. 

Subsequentlyy we determined whether the presence of antibodies was predictive for the separate 
endpointss myocardial infarction and ischemic stroke during follow-up. Among the 125 patients 
withh positive chlamydia IgA titres 10 patients (8%) had a myocardial infarction, compared to 19 
patientss with a myocardial infarction among the 148 (13%) without chlamydia IgA. Univariate 
analysiss had selected the absence of chlamydia IgA, age, MT, and hyperhomocysteinemia as 
factorss that were associated with myocardial infarction during follow-up. When these factors 
weree entered into the Cox regression analysis absence of chlamydia IgA (OR 3.6 (1.2-10.8)), IMT 
(ORR 6.6 (1.7-25.7)), and hyperhomocysteinemia (OR 2.9 (1.2-6.9)) remained independent 
predictorss of myocardial infarction during follow up. The presence or absence of chlamydia IgA 
titress was not associated with the occurrence of ischemic stroke during follow-up. 

Chlamydiaa IgG titres did not have a predictive value in our patients. Among the 180 patients 
withh a positive chlamydia IgG titre 19 patients (11%) had a myocardial infarction and 17 patients 
(9%)) had an ischemic stroke. 10 patients (11%) with a myocardial infarction and 9 (10%) with an 
ischemicc stroke were observed among the 93 patients without chlamydia IgG antibodies. Again, 
thesee differences were not statistically significant. 

Thee results were not influenced by antibiotic usage during the first three years of the follow-up 
period.. 12 patients used antibiotics withh an established activity against C. pneumoniae 
(macrolidess n=2, doxycycline n=7, quinolones n=3). 52 patients used other antibiotics 
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(penicillins,, cephalosporins, aminoglycosides, metronidazol). Among the 12 patients who used 
macrolides,, doxycycline or quinolones, the number of events was similar compared to those who 
didn'tt use antibiotics (MI 17% (2/12) versus 10% (27/261) p=1.0, IS 0% (0/12) versus 10% 
(26/261)) p=0.61, any event 25% (3/12) versus 22 (57/261) p=1.0, two sided Fisher's exact tests). 
Antibioticc usage did not influence the results of the multivariate model. 

Discussion n 
Wee describe a lack of association between chlamydial LPS antibodies and IMT in patients with 

establishedd atherosclerotic disease. The presence of antibodies was not associated with the 
occurrencee of ischemic events during follow-up. However, in a secondary analysis limited to the 
occurrencee of myocardial infarction during follow-up, the absence of IgA antibodies was an 
independentt predictor of myocardial infarction. 

Theree is only a small number of studies regarding a possible association between IMT and C 
pneumoniaepneumoniae infection " . Cpneumoniae has been detected in arterial wall specimens5"9 and if 
thee microorganism has a causative role in the process of atherosclerosis an association with IMT 
wouldd be likely. However, the results of previous studies are inconclusive. The first large study 
reportedd a difference in the prevalence of individuals with a positive antibody titre when 
individualss with the highest IMT values were compared to those with the lowest IMT values28. In 
thee following two studies no association with IMT could be detected29,30. In one study, but not in 
thee other, an association between the presence of IgA antibodies and carotid artery stenosis, a 
differentt parameter of carotid atherosclerosis, was reported29. The authors suggested that C 
pneumoniaepneumoniae infection may be not a causative factor in early stages of atherosclerosis, but may be 
importantt in later stages. Our results in patients with established atherosclerotic disease do not 
confirmm this hypothesis. 

Thee prevalence of ischemic events in patients with positive chlamydial antibody titres was not 
increasedd compared to patients with negative titres. On the contrary, the absence of IgA antibody 
wass an independent predictor of myocardial infarctions during follow-up, suggesting that IgA 
cLPSS antibodies may exert a protective effect. The interpretationn of this finding, which seems 
oppositee to previous studies, is complicated. We will discuss several factors wich may explain the 
results. . 

First,, the results should be interpreted with caution because the number of myocardial 
infarctionss during follow-up was limited. The apparently protective effect of cLPS-IgA could not 
bee detected for ischemic stroke or the combined endpoint during follow-up. Second, the utilized 
methodologyy for detecting anti-chlamydial antibodies may have impact on the observed 
association.. Most studies regarding the prospective value of Cpneumoniae serology utilized the 
microimmunofluorescencee (MIF) test, and in only a few studies IgA was measured18"27. 
Furthermore,, the MIF test is reported to be species specific, but the reading of fluorescence 
patternss is subjective, and requires experience and skill, especially when evaluating high titred 
serumm samples in which a trailing effect may be observed. In earlier studies we found that with 
agee the serologic diagnosis of acute Cpneumoniae infection observed by MBF becomes 
increasinglyy prone to false positive results. Rheumatoid factor (RF) is responsible for this 
phenomenon.. RF can frequently be detected in sera from patients with rheumatoid arthritis, 
mycoplasmall  and viral infections and, occasionally, in healthy adults. Advanced age is correlated 
withh an increased prevalence of circulating RF39. 

Inn the present study, we utilized a recent developed, commercially available rDNA LPS ELISA 
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forr the detection of antibodies against cLPS. This test utilizes a chemically pure chlamydial LPS 
developedd by recombinant DNA technique, is objective and more sensitive than MIF in detecting 
neww Cpneumoniae infections 34'35. 

AA protective effect of certain antibodies to C pneumoniae in patients with a positive MIF test 
hass been described before. Maass et al. described antigen recognition patterns in Cpneumoniae 
immunoblotss in patients with cardiovascular disease and control persons, all with serologically 
provenn prior Cpneumoniae infection40. In this study IgA antibodies against a 47 kDa antigen 
weree associated with a protective effect against cardiovascular disease, whereas IgG and IgA 
antibodiess against other antigens were associated with increased cardiovascular risk. 

Inn vitro experiments showed that LPS of C pneumoniae is the component that induces 
macrophagee foam cell formation41. In other in vitro studies a Chlamydia specific LPS antibody 
wass able to neutralize the infectivity of Cpneumoniae4,2'. If LPS is the crucial antigen of C 
pneumoniaepneumoniae in its assumed role in the pathophysiology of atherosclerosis, it is conceivable that 
antibodiess against LPS may have a protective role. 

AA third issue is the poor correlation between the presence of C pneumoniae in atherosclerotic 
plaquee and serum antibody titres. Chiu et al. did not detect a correlation between the presence of 
CpneumoniaeCpneumoniae in atherosclerotic vessels and serum antibody titers, although Cpneumoniae could 
bee detected in a high percentage of carotid artery endarterectomy specimens, especially those with 
thrombosis5.. Bartels et al. did not observe any difference in MIF IgG values between patients 
withh and patients without Cpneumoniae, detected by PCR or culture, in coronary artery 
specimens43.. Also in two smaller studies no relation between serology and presence in the vessel 
walll  was observed8'9. Patients with negative Cpneumoniae serology may have chronic or 
subclinicall  infection of Cpneumoniae. In those patients the absence of antibodies may be the 
resultt of an inadequate immune response allowing Cpneumoniae to exert its harmful influence 
onn atherosclerotic plaques. 

Sincee we examined only one plasma sample, taken 4 months after inclusion in the study, our 
resultss reflect the possible influence of chronic (re)infection of Cpneumoniae on the occurrence 
off  ischemic events. The other prospective trials regarding Cpneumoniae and ischemic events 
havee the same limitation. To investigate the role of acute (re)infections, a prospective trial in 
whichh Cpneumoniae antibodies will be examined in sequential serum samples, drawn at regular 
intervalss (4-6 months), including the time of the ischemic event, must be initiated. 

Thesee considerations lead us to the conclusion that chlamydial serology is not associated with 
ourr primary combined endpoint of ischemic events, but that in patients with chlamydia IgA even 
aa lower frequency of myocardial infarction during follow-up was observed. However, given the 
factt that the number of patients in which a myocardial infarction occurred is relatively small and 
thatt there was no clear correlation between serological findings and the presence of C 
pneumoniaepneumoniae in the vessel wall in previous studies, a possible protective effect needs first to be 
confirmedd in future studies. Our results indicate that the use of cLPS antibodies in patients with 
manifestt atherosclerosis to identify those who may have benefit from antimicrobial treatment is 
nott justified. 
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