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Abstract

Recent reports have suggested an association between Chlamydia pneumoniae and coro-
nary artery disease. This study investigated the relationship between the presence of immuno-
globulin G (IgG), immunoglobulin A (IgA) of C. pneumoniae in angiographically diagnosed
coronary disease. Patients enrolled were 243 (178 male, 65 female, mean age 61+10 years) with
angiographically proven at least one significant coronary artery stenosis. Fifty-eight patients
(33 male, 25 female, mean age 57+11 years) with no angiographic evidence of coronary lesions
were used as the normal coronary angiogram group. Control subjects (95 male. 92 female, mean
age 58+17 years) were used as normal healthy persons who had no history of coronary artery
disease. C. pneumoniae 1gG and IgA antibodies were measured by ELISA method. We found that
179 out of 243 (73.7%) coronary artery disease (CAD) patients were positive for [gG and 132 out
of 243 (54.3%) were positive for IgA. In 58 normal coronary angiogram patients, 23 (39.7%)
cases were positive for 1gG and 6 (10.3%) cases were positive for IgA. Among 187 healthy
controls, 111 (59.4%) cases were positive for IgG and 83 (44.4%) were positive for IgA. When C.
pneumoniae 1gG antibodies were considered, there was significant difference between CAD
patients and healthy controls (OR = 1.91, 95% CI = 1.27 — 2.88, p = 0.0018). In cases of positive
IgA antibodies, significant difference was also found between CAD patients and healthy con-
trols (OR = 1.49, 95% CI = 1.02 - 2.19, p = 0.0257). These findings were also found with higher
odds ratio when we compared between CAD patients and normal coronary angiogram patients.
The result suggested that C. pneumoniae infection is common in Thai people and chronic
C. pneumoniae infection is more common in CAD patients. Chronic C. pneumoniae infection
may be associated with the development of atherosclerotic coronary disease and treatment with
antibiotics should be considered in ischemic heart disease.
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Since the first report of increased concen-
tration of IgG and IgA antibodies to Chlamydia
pneumoniae in patients with acute myocardial in-
farction or chronic coronary heart disease, evidence
has accumulated an association between serological
markers of this infection and clinically significant
atheroma or manifestations of ischemic heart
disease(1.2). Atherosclerosis is considered to be
the most frequent pathologic basis for coronary
disease(3). Although numerous independent risk
factors for atherosclerosis have been identified,
these factors accounted for the majority, but not
for the entire observed cases. Furthermore, detec-
tion of DNA by polymerase chain reaction (PCR)
and detection of antigen by immunocytochemistry
(ICC), as well as other techniques such as electron
microscopy and bacterial cultivation, have shown
evidence of the presence of C. pneumoniae in
atherosclerotic blood vessels(4-6). In a recent sys-
tematic review, the organism was found in 52 per
cent of diseased but only 5 per cent of normal blood
vessels(7). One of these serological and patholo-
gical findings was that C. pneumoniae has a direct
causal role on atherosclerosis.

Investigation of this association has been
performed mostly in the U.S. and Europe, while
contribution from Asian countries has been scarce.
Furthermore, although a considerable amount of
seroepidemiological research has been carried out,
it has only rarely involved angiographically demon-
strated cases. The objective of this study was to
evaluate the association between IgG and IgA anti-
C. pneumoniae antibodies and angiographically
demonstrated coronary disease by means of a case-
control study.

MATERIAL AND METHOD
Study populations

A total of 488 subjects were determined
for presence of C. pneumoniae antibodies. The first
group of subjects consisted of 243 patients (178
men, 65 women with a mean age of 61+10 years)
who displayed a stenotic lesion of larger than 50
per cent in at least one principal coronary artery.
The second group consisted of 58 subjects with
other diseases (33 men, 25 women with a mean age
of 57+11 years) who had no angiographic evidence
of coronary lesions. The third group consisted of
187 normal healthy subjects (95 men, 92 women
with a mean age of 58+17 years) who had no his-
tory of heart disease.
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Assay for antibodies to C. pneumoniae

C. pneumoniae antibodies were measured
by an ELISA method in a microtiter plate (SeroCP
IgG, IgA tests: Savyon Diagnostics, Ashdod, Israel).
In brief, a 50 pL of positive control, S0 pL of 1:105
diluted specimens and triplicate of 50 pL of nega-
tive control were added to the wells that were
coated with intact C. prneumoniae elementary
bodies. The ELISA plate was covered and incu-
bated at 370C for one hour in 100 per cent humi-
dity. After washing 3 times with a buffer, S0 uL of
1:300 diluted horseradish peroxidase (HRP) conju-
gated anti-human immunoglobulin was added. The
plate was covered and incubated again for one
hour at 370C in 100 per cent humidity. After
washing 3 times with the buffer, 100 pL of tetra-
methylbenzidine (TMB) substrate solution was
added, and the plate was incubated at room tem-
perature for 15 minutes before adding 100 pL of |
M H,S04 to stop the reaction. Color of the test
reaction was measured by the spectrophotometer at
the wavelength of 450 nm of which the positive
control showed an absorbance value of > 1.00, and
the average absorbance value of the negative con-
trols were between > 0.10 and < 0.40.

Statistical analysis

Mean values or proportions of baseline
risk factors were calculated for coronary artery
disease (CAD) patients and control subjects. A dif-
ference in mean values was tested with the Student
t test. Continuous values were expressed as mean
+ standard deviation (SD). Epidemiological evalua-
tion of our population was performed with Epilnfo
version 6.04 (Center for Disease Control, Atlanta,
Ga.) with 2x2 table and related ¥2 with the Yates
correction. Fisher’s exact two-tailed test was used
for cases with expected cell values less than five.
A p-value of less than 0.05 was regarded as signi-
ficant level.

RESULTS

The demographic data, conventional risk
factors and lipid profiles are shown in Table 1. The
prevalence of anti C. pneumoniae IgG antibodies
was 73.7 per cent among CAD patients, 39.7 per
cent among the patients with normal coronary
angiogram (CAG) and 59.4 per cent among the
normal healthy controls. The prevalence of positive
C. pneumoniae IgA antibodies was 54.3 per cent
among CAD patients, 10.3 per cent among the
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Table 1. Demographic data, risk factors and lipid profiles of CAD patients, normal coronary angiogram

(CAG) patients and controls.

CAD patients Normal CAG patients Healthy controls

(n =243) (n =58) (n=187)
Age, years 61+ 10 57+11 58+ 17
Men, % 73 55 51
Diabetes mellitus, % 36 26 27
Hypertension, % 49 38 28
Smoking, % 46 24 39
Total cholesterol (mg/dL) 209 + 23 192 + 42 213443
Triglycerides (mg/dL) 153+ 76 111 + 55 169 + 108
HDL-cholesterol (mg/dL) 39+11 47+ 18 46 + 11
LDL- cholesterol (mg/dL) 139 + 42 123 + 36 [33+ 41

Table 2. The odd ratio (OR) and 95% confidence interval (CI) of anti-C. pneumoniae IgG and IgA anti-
bodies among CAD patients, patients with normal CAG and healthy controls.

Normal CAG patients
(n=158)

CAD patients Healthy controls
(n =243) (n=187)

18G (%) 23/58 (39.7)

OR (85%CI) 4.26(2.34-1774)

P-value <0.0001

1gA (%) 6/58 (10.3)

OR (95%C1) 10.31 (4.27 - 24.90)

P-value <(0.0001

179/243 (73.7) 111/187 (59.4)
191 (1.27-288)
0.0018

132/243 (54.3) 83/187 (44.4)
149 (1.02-2.19)
0.0257

patients with normal CAG and 44.4 per cent in the
normal healthy controls. In case of positive 1gG
antibodies, the odds ratio of CAD patients com-
pared with healthy controls was 1.91, 95 per cent
CI = 1.27 - 2.88, p = 0.0018. When we compared
CAD patients and normal CAG patients, the odds
ratio was 4.26, 95 per cent CI = 2.34 — 774, p <
0.0001. When positive IgA was considered, the
odds ratio of CAD patients compared with healthy
controls was 1.49, 95 per cent CI = 1.02 - 2.19,
p = 0.0257. When we compared CAD patients and
normal angiogram patients, the odds ratio was
10.31, 95 per cent CI = 4.27 ~ 24.90, p < 0.0001.
(Table 2) The seroprevalence of anti-C. pneumo-
niae 1gG and IgA antibodies among CAD patients,
patients with normal CAG and healthy controls is
shown in Fig. 1.

DISCUSSION
Given the increasing evidence of an asso-
ciation between C. pneumoniae and cardiovascular
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1. The seroprevalence of anti-C. pneumoniae
IgG and IgA antibodies among CAD
patients, patients with normal CAG and
healthy controls.
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diseases, it has become mandatory to define a
method for the identification of long-term C. pneu-
moniae carriers. Traditionally, micro-immunofluo-
rescence (MIF) has been considered the diagnostic
“gold standard method” for anti-C. pneumoniae
testing. The limitation of MIF is the cut-off titer
for positivity which varies with laboratories, and
interpretation of the test needs experienced micro-
scopists to decide which one is a positive or a nega-
tive result, so poor reproducibility might be encoun-
tered(8). To solve this problem, we used an ELISA
method employing the intact C. pneumoniae ele-
mentary bodies as the test antigen and the test
system was carried out in an automated instrument.
Little is known about the prevalence of C. pneu-
moniae antibodies in Thai patients with CAD. Our
earlier work showing the associations between C.
pneumoniae seropositivity and past or present
ischemic heart disease is similar to that reported by
other investigators from many countries around the
world(9-12). The present study included patients
with normal angiogram to confirm that this group
had no evidence of coronary artery disease. Coro-
nary angiography was not done in the healthy con-
trol group. Based on prevalence of anti-C. pneu-
moniae 1gG antibodies our result demonstrated that
more CAD patients were infected with C. pneuno-
niae than normal healthy people. When anti-C.
pneumoniae 1gA antibodies were used as the
marker for chronic infection we found that chronic
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C. pneumoniae occurred more frequently in CAD
patients than in healthy people.

Most previously conducted research, how-
ever, has been performed on the basis of cases lack-
ing angiographic confirmation, and has demon-
strated an association between seropositivity for C.
pneumoniae and coronary atherosclerosis(9.11.13).
In fact, research based on angiographically demon-
strated cases and controls is quite rare, only one
study could detect a significant association (adjust
OR = 1.6,95% CI=1.0-2.7)(14). Our present study
also demonstrated this significant association with
OR = 4.26 for positive IgG and 10.31 for positive
IgA antibodies.

Our result did support an association
between seropositivity for C. pneumoniae and coro-
nary artery disease, especially in normal coronary
patients who were proved by coronary angiogram
to have lower positive IgG and IgA than CAD
patients. The limitation of this study is the small
number of patients, and with serological studies it
is difficult to select controls that are guaranteed to
be free of atherosclerosis. There is also a wide range
of antibody responses to C. pneumoniae due to
variation in the infective dose, mode of infection.
previous exposure or anamnestic responses to other
chlamydiae. If prospective trials designed to clarify
the role of antichlamydial therapy in prevention of
coronary events have positive results, our findings
may have immediate and important implications
in the treatment of CAD patients with antibiotics.

(Received for publication on January 26, 2000)

REFERENCES

1. Grayston JT, Kuo CC, Wang SI, et al. A new
Chlamydia psittaci strain called TWAR from
acute respiratory tract infections. N Engl J Med
1986; 315: 161-8.

2. Saikku P, Leinonen M, Mattila K, et al. Serolo-
gical evidence of a novel Chlamydia, TWAR, with
chronic coronary heart disease and acute myocar-
dial infarction. Lancet 1988; 2: 983-6.

3 Cook PJ, Lip GYH. Infectious agents and athero-
sclerotic vascular disease. Q J Med 1966; 89: 727-
35.

4. Shore A, Kuo CC, Patton DL. Detection of Chla-
mydia pneumoniae in coronary arterial fatty
streaks and atheromatous plaques. S Afr Med !
1992; 82: 158-61.

5. Ramirez JA, Ahkee S, Summersgill JT. et al. Iso-
lation of Chlamydia pneumoniae from coronary
artery of a patient with coronary atherosclerosis.
Ann Inter Med 1996; 125: 979-82.

6. Campbell LS, Obren ER, Cappuccio AL, et al.
Detection of Chlamyvdia pneumoniae TWAR in
human coronary atherectomy tissues. J Infect Dis
1995; 172: 585-8.

7. Danesh J. Collins R, Peto R. Chronic infections
and coronary heart disease: is there a link?
Lancet 1997; 350: 430-6.

8. Wang SP, Grayston JT. Microimmunotluores-
cence serology in Chlamyvdia trachomatis. In:
dela Maza LM, ed. The 1983 International Sym-
posium on Medical virology, New York. Elsevier
Science, 1984; 87-118.



1058

W. LEOWATTANA et al.

J Med Assoc Thai  September 2000

9. Leowattana W, Mahanonda N, Bhuripunyo K, etal. 12 Strachan D, Carrington D, Mendall MA, et al.
The prevalence of Chlamydia pneumoniae anti- Relation of Chlamydia pneumoniae serology to
bodies in Thai patients with coronary artery mortality and incidence of ischemic heart disease
disease. J Med Assoc Thai 1999; 82: 792-7. over 13 years in the Caerphilly prospective heart

10. Patel P, Mendall MA, Carrington D, et al. Asso- disease study. BMJ 1999; 318: 1035-40.
ciation of Helicobacter pyroli and Chlamydia  13. Cook PJ, Lip GYH, Wise R. Chlamydia pnewmno-
pneumoniae infections with coronary heart disease niae and acute arterial thrombotic disease. Circu-
and coronary risk factors. BMJ 1995; 311: 711-4. lation 1995; 92: 3148-9.

1. Mendall MA, Carrington D, Strachan D, et al. 14, Thom DH, Grayston JT, Siscovick DS, et al.

Chlamydia pneumoniae: risk factors for seroposi-
tivity and association with coronary heart disease.
J Infect Dis 1995; 30: 121-8.

Association of prior infection with Chlamydia
pneumoniae and angiographically demonstrated
coronary artery disease. JAMA 1992; 268: 68-72.

AnuRNRuSsznigfiduniudeidoaadfide  Galvidie Tudihe
- al o - - o
Tsavanadnaumlalnunineansiiusulasmisiunanadaarilalulseindlne

a & a aa
I @Tan, wu, 95w W,
Agsdde 3ty wur, admud Iwsa, mur, gndas gy ma

anuzfiaglevinnsdnungihelsavanaidanualalsundinuig 243 18 (e 178 18, e 65 1)
agIEnin 35-78 1 (1ade 61 + 10 1) aumBlulsinennaiay msssmunasadaniala Wisudioy
Audihelsadu q Auanienamunasadamilawuundiiui 58 Mg (e 33 o, wie 25 1) g
SN 32-83 § (1088 57 + 11 1) Uare@ENATIIMWE 187 T8 (18 95 e, Wik 92 TB) MYIINII
25-80 1§ (1@ 58 + 17 1) WU IgG antibodies sinlaaaiiise Glnie #ealasds ELISA fifvipoas 737
Tugthelsanaaminaundlaliund, Tudthefivanadaaunlalsudund wufosar 397 dnlusainsgunmn
Awudnear 594 &m3u IgA antibodies wulugiholsevaamdoaumlalsunisosar 543, lufihe
vanmdaauadlalsuniund wusasa: 103 dwlupaminsgumwinuspeas 44.4 unsdups 1gG antibodies
wuihflaauanseiusgnivsindgmesdfsznindihsliananmdonualalsund  uazarmaNaIgun W
(OR = 191, 95% CI = 1.27-2.88, p = 00018) n3tl IgA antibodies WUANNUANANDENTUBFINYNWIDR
VWU (OR = 1.49, 95% Cl = 1.02-2.19, p = 0.0257) Eiq'[unstim%'amﬁaurﬁ”ucg”ﬂvﬂﬁwaamﬁamumﬂa‘[suﬁun@‘m
wuauaneeldtaauieiulaeasy  wuihmsiedaradids Srlviie  Tuaulnewulduaslivansanuly
Usunadu q vialan uaswumsdadoiludihalsevanadoauadlalsundveenitluesasiasgunwg wazgig
Aldsumstusuimeaadnnualalsudiiudndlasnsesasunaasidomizla
fdndYy - pRd oA iy Talndie, fihelianaandasunlalinng, mssuvaamdaiala
Fwnn @miean usseus
WNBIMAYRUNNE 4 2543; 83: 1054-1058

* alwensingiaiddin,

*+ guilimilamufanssundiun, anziwneman AN, s Inedexdios, njunw 4 10700




	0098
	0099
	0100
	0101
	0102

