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ABSTRACT

Background[ Chronic infections, including Chlamydia pneumoniae, cytomegalovirus and Helicobacter
pylori may be one of the risk factors for coronary artery disease (CAD). To document whether chronic
infection may be associated with coronary artery disease, various inflammatory markers were analyzed in
Korean patients with CAD. Methods The patients who underwent diagnostic coronary angiography (CAG)
were divided into two groups according to the results of CAGU the patients with significant coronary lesions
(Group O O n0 126, MO FO 990 27, 58.7+ 9.7 years) or the patients without coronary lesions (Group 0 0
n 58, MO FO 3000 28, 55.5+ 8.9 years). Serologic assays for the immunoglobulin G (IgG) titers to C.
pneumoniae, CMV, H. pylori, and for inflammatory markers, including erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) were performed. Results[] There were no significant differences in the sero-
positivity of three infections between two groups, but titer of IgG antibody against H. pylori was significantly
higher in Group O than that in Group O (859.3+342.2 vs. 474.2+ 113.2 U/mL, pO 0.02). After adjust-
ment for age, sex and other cardiovascular risk factors, high titer of IgG antibody aganist H. pylori was
independently associated with coronary artery disease (p[J 0.05). CRP and ESR were significantly elevated in
group O (2.7+5.1 vs. 0.6+ 0.9 mg/dL, p0 0.003, 23.2+ 26.7 vs. 12.7+ 15 mm/hr, p0 0.006). Angiographic
parameters were not related with the titer of infectious agents or inflammatory markers. The value of CRP was
significantly different according to clinical severity (3.8 6.0 in acute myocardial infarction, 1.5+ 3.6 in
unstable angina pectoris, and 0.4+ 0.3 mg/dL in stable angina pectoris, p<0.01). The value of ESR was also
significantly different according to clinical severity (29.0% 30.2 in acute myocardial infarction, 17.1£ 19.0 in
unstable angina pectoris, and 12.1+ 17.6 mm/hr in stable angina pectoris, p<0.01). Conclusions[] Our results
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suggest that high titer of IgG antibody against H. pylori may be associated with CAD, and inflammation may
play a significant role in the pathogenesis of acute coronary syndromes. (KKorean Circulation J 2000530(9)

1107-1116)

KEY WORDS[I Infection - Inflammation - Coronary artery disease.
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Pyloriset EIA—G(Orion Diagnostica, Espoo, Fin—
land) OO0 O0O0O0O OOOO0O 300 U/mL OO0
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(Dade Behring Inc., Marbug, Germany)d OO0O0O
CA—-6000 Sysmex system(TOA medical electro—
nics, Co., Japan)J 0 O0O0OO0O0O0 OOOO 1800
350 mg/dLOOO.
LYSY s 24 24

0000 0000 00 00O og, Thrombolysis
In Myocardial Infarction(TIMI) flow, American He—
art Association /American College of Cardiology
(AHA/ACC) 00?0 00 0O0D 00 00 000
00,00 00 00,00 00 00 000 000 O
0 00O edge detectiond] OO0 online QCA (qu—
antification of computerized analysis, Philips H5000,
Netherlands)d OO0 OOOOO.
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0 00000 ooooo. oo ooo o0 O uni-
variate analysis0 OO0 OO OO 0OOOO OO
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(68.7+ 9.70 vs. 55.5+ 8900, p<0.05), OO0 O
OO0 O OO0O(@99/1260 78.5% vs. 30/580 51.7%,
p<005). 0000 OO0 000 OO0 oOood es8
O (BG4%), 0000 OO0 400(32%), ooO OO
0 170(13%), OO0 00 00 10(A%)o0d, o
000 000 000 300(32%), oooo ooo
280(48%)000. 0000 OO0 0DOOO O OO
000 000 O0000 o000 0 oo0®e2%
vs 33%, p<<0.05, Table 1).
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C. pneumoniae] 1gG 00 OOO0O O0OOOOO
24%, 000000 19%0 0000 000 Oooo
(Table 2).

CcmvO IgG OO 0O0O0OO0O 0000 OO0 oo
100%0 OO 0000 OO0 000 ooOO(Table
2). CMvO 00O OO0 OO0 O O0(AOO10125 AU
/mL, BO 01250250 AU/mL, COO250 AU/mL O
0)OoO OO0 0000 00O Oooo ooo oo
O(AOO14.2% vs. 12.1%, BO 0O 31.7% vs. 39.6%,
CO054.1% vs. 48.3%, pONS).

H. pylorid 1gG OO0 0000 OO0 64%, 00O
52%000, 00000 O 0000 0000 ogo

Table 1. Comparisons of clinical characteristics betw-
een Group O (with coronary artery disease) and Gr-
oup O (without coronary artery disease)

Group O Group O P value
Number 126 58

Age (yrs) 58.7+ 9.7 555+ 89 <0.05
Sex (%) <0.01
Male 99 (78.5) 30(51.7)
Female 27 (21.5) 28(48.3)
Clinical diagnosis (%)
Acute myocardial 68 (54.0) 0( 00)
infarction
Unstable angina 40 (32.0) 28(520)
Stable angina 17 (13.0) 30 (48.0)
Silent ischemia 1(10) 000
Risk factors (%)
Smoking 78 (620) 19(33.0) <0.01
Hypertension 45 (35.7) 17 (29.3) NS
Diabetes mellitus 30(23.8) 11 (19.0) NS
Hypercholesterolemia 29 (23.0) 13 (22.4) NS
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0 OO0O(Table 2). 00O, H. pylorid 00 00O
0 000000 859.3+ 3422 U/mL, 00000
0 4742+ 1132 U/mLO0 00000 0000

Table 2. Comparisons of seropositivity of infectious and
inflammatory markers between Group O (with coronary
artery disease) and Group O (without coronary artery di-
sease)

| |
fﬁ%“f 26) G(rr?uu 28) ARl
C. pneumoniae (%) 30( 24) 1119 NS
CMV (%) 126 (100) 58 (100) NS
H. pylori (%) 81 ( 64) 30( 52) NS
CRP (%) 66 ( 52) 8 ( 14) <0.001
ESR (%) 78 ( 62) 12( 21) 0.02

C. pneumoniae ] Chlamydia pneumoniae, CMVO Cy-
tomegalovirus, H. pyloril] Helicobacter pylori, CRPO C-
reactive protein, ESRO erythrocyte sedimentation rate.
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Fig. 1. Titer of IgG antibody against Helicobacter pylori
was significantly higher in patients with coronary artery
disease (CAD) than in normal control group.

00O0(P0o.02, Figs. 1 and 2). OO 0OOD OO,
od,ooo,dod, oo b oooo o oooo o
00 00O OO0 0000 OO0 logistic regression
testd OOOO OO confidential intervald 1.000
01.0010 O odds ratio 1.0010 OOOO00O dOO
00 (pd 0.05).

00000 0obo oo Ob boo O Oobo ooo
gob 000 0Ob bOo0 0Ob oo obo ooo

(Table 3).
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CRPO 0000 0ODOOOO 52%, 000 14%
00 00000 0000 0000, 0000 000
000 2.7+ 51 mg/dL, 000 0.6+ 0.9 mg/dLO O
00000 0000 0000 O00(p<001, Table
5). 00000 CRP OO0 000 000 00 0000
0 00 00000 38+ 60 mg/dL, 0000 00O
15+ 36 mg/dL, 000 000 0.4+ 0.3 mg/dLOO
0 000 00 000 000 000 (Fig. 3, p<0.01).

Table 3. Comparisons of seropositivity of infectious ag-
ents according to clinical diagnosis
AMI UAP SAP P
(nO 68) (nO40) (nO17) value
C. pneumoniae (%) 13 ( 19) 10 ( 25) 7 ( 36) NS
CMV (%) 68 (100) 40 (100) 17 (100) NS
H. pylori (%) 42 ( 61) 24 ( 60) 12( 70) NS
AMIO acute myocardial infarction, UAPO unstable an-
gina pectoris, SAPO stable angina pectoris, C. pneu-

moniaeJ Chlamydia pneumoniae, CMVO Cytomeg-
alovirus, H. pylorid Helicobacter pylori
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200
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200 400 600 800

>1000
Antibody titer against H. pylori in group I (U/mL)

Fig. 2. The distribution of antibody titer aganist H. pylori between group O (with coronary artery disease) and gr-

oup O (without coronary artery disease).
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Table 4. Comparisons of serum concentrations of infl-
ammatory markers between Group O (with coronary
artery disease) and Group O (without coronary artery
disease)

Group O Group O

(nO126) (oss)  FYole
CRP (mg/dL) 272+ 519 0.4+ 090 <001
ESR(mm/hr) 2329+ 2674 12.78+ 1505 <001

Fibrinogen(mg/dL) 27279+ 8255 25305+ 5516  0.09

CRPO C-reactive protein
ESRO erythrocyte sedimentation rate.

Table 5. Angiographic characteristics of the patient group

Number %

Target lesion

Left anterior descending artery 98 54

Right coronary artery 54 30

Left circumflex artery 28 16
Number of involved vessel

One vessel disease 84 66

Two vessel disease 31 25

Three vessel disease 11 9
TIMI flow grade

0 24 13

0 8 5

0 99 55

0 49 27
AHA/ACC types

A 4 2

By 21 51

B2 58 32

C 27 15

TIMI O Thrombolysis in myocardial infarction, AHA/
ACCO American Heart Association/American College
of Cardiology

000000 CRPO OO OODO OODO OO OO
00000 D00 049+ 051mg/dL, OO0 O
00 o077+ 1.23 mg/dLOO O0OOO OOO OO0
000 (p00.18).

ESRO O0O0O0 O0O0O0O 62%, 000000 21%
U0 gobodb boob booo, oo oo ooo
23.29+ 26.74 mm/hr, 000 12.78+ 15.05 mm/hr
00 OO00O0O0 0000 oooo goog(e<o.o1,
Table 4). 0000 ESR OO OO0 O0OOO OO O
000 0,00 00000 258+ 264 mm/hr, OO0
0 000 171+ 190 mm/hr, OO0 OO0 121+
176 mm/hr0 00 O OO0 OO OO0 OO0 OO
0 (Fig. 4, p<0.01). DOODODO ESRO OO 00O O
00 OO0 0000 O OO0 OO0 10.04+ 10.85
mm/hr, D000 OO0 1516+ 17.76 mm/hrO 00
0000 00D D00 0DO0(@pDo.21).

Fibrinogen OO 000 272.79+ 81.55 mg/dL, O
00 253.05+ 55.16 mg/dLOO OOOOO O OO
gob 0odbd oboob bob bob booo
(p00.09), 000 OO0 00 OO0 OO0 000 O
00 (Table 4).

A G5Kl%

C. pneumoniae, CMV, H. pylori 0 000 000
00 00 000 CRP, ESR O Fibrinogen OO O
000 000 oodo ooo.
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Fig. 3. The levels of C-
reactive protein (CRP)
and erythrocyte se-
dimentation rate (ESR)
are significantly ele-
vated in coronary ar-
tery disease (CAD) gr-
oup than in normal co-
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Fig. 4. There are significant differences in the level of C-
reactive protein (CRP) according to clinical diagnosisd

0.4+ 0.3 mg/dL in stable angina pectoris (SAP), 1.5+

3.6 mg/dL in unstable angina pectoris (UAP), 3.8+ 6.0
mg/dL in acute myocardial infarction (AMI).

80
p<0.05

. p<0.05
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o
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p<0.05

ESR (mmvhr)
S
T

w
o
T

A\
A\ —

0 SAP UAP AMI
Fig. 5. There are significant differences in the level of er-
ythrocyte sedimentation rate (ESR) according to clin-
ical diagnosisd 12.1£ 17.6 mm/hr in stable angina pe-
ctoris (SAP), 17.1x 19.0 mm/hr in unstable angina pe-
ctoris (UAP), 29.2+ 30.2 mm/hr in acute myocardial
infarction (AMI).

000 000 0000, 0 0 0OoOoo 980 (54%),

00000 540(30%), D000 280(16%) 0000,

00 00 00 840(66%), 0 00 00 310 (25%),
000 D000 11009%) 0Oo0. TiMI flowd 0O
240 (13%), 00 80 (5%), 00 9901 (55%), 00
490 (27%)0 00, American Heart Association/Am—
erican College of Cardiology(AHA/ACC) 00220
00 000 000 AD 40(2%), Bi0 910 (51%),
B.0 580 (32%), CO 270(15%) 0000, 000
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00 OO0 000 8520+ 12.77%000 OO OO O
00 247+ 1.08 mm, OO0 OO OO0 0.45+ 042
mmO 00 (Table 5).
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CRPO 000 OOODO OOD OO0 ODOO Oa
00 0000 000 0O 0O 0o0o0.00 CcrpPO OO
00 000 0000 0 00 000 esrR OO OO
00 ooo oo ooubo oooo oooo oog,
0000 000 000 ooobo ooboo oooo
0dd 0o 0oo oooo oob oooo ooo
ooodod. oo, 0 oooboo CRP O ESRO O
00 0000 O0o0b0O 00 booooo oo oo
odod ooooo boooo boo oooooo
00 0000 Ooo ooo ooo. ooo gogo
Liuzzo 0200 Abdelmouttaleb, Anderson 0*0
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00 Oooo.

0000000 OO0 0000 CRPO OO0 OO
00000 0 000 00 000,00 00 00, G
Pneumoniae, CMV, H. pylori OO 000 O000OO
000 0DO0O0 0o.29m

C. pneumoniael] 198600 00 OO0 OO OOO
00 00 0000 0000 0000,00000 O
0 000 10% 000 0000 000 00 000
0 500 000 O 50%00 OO0 0000 000 O
00 0000 002 saikku 00 0000 OO
0 00 0000 C. pneumoniaed 00 OO0 OO
0 000 OO0, Kuo 0?0 OO0 OO0 OO0 0O
00?2 0goo 00000 C. pneumoniaed O
00 00000, Gupta 0270 C. Pneumoniael
00 00 000 000 0000 0000 0000,
azithromycind OO0 OO C. pneumoniaed 00O
0 00 OO0 00 0 000,0000 0000 O
0000 00000. 00 Anderson 0290 OO0
0O 000 OO0 0000 azithromycind OOO CRP
O Interleukin—6(IL—6) OO OO0 000 OOOOO
00000. 000, Ridker 0% 00 Altman 0°P0
000 C. pneumoniaed OO0 O0O0O0 OO0 O
00 000 00000, ROXIS 000 00 0O
000 RoxithromycinO 000 O0O0O0 O0OO O
000 DO0ODO0O0 000 00000. 000000
C. pneumoniaell 000 0000 0000 OO0OD
00 000 000. Kim 0%®0 0000 0ooo ¢
pneumoniaell 0O OO0 30% O0OO0O OO0OO
00 000, 000000 OO0 000 000 OO0
0000 000 000 00000.0 000 000
00 C. pneumoniaed 00O O0O0O0 OOOO OO
0 24%, 00 000 19%00 0000 000 00
00, 000000 00 0000 0000 00 O
OO0 ooOo.

CMVO Herpes virus 00 000 0000 OO0
00 50% 0000 OO0 0000 0002 ooo
0000 CMV DNAD OO0 000 0000, CMV
0 00 000 0000 000 OO0 0000 00
000 00O0,CMvVO OO0 0O 00 000 0000
000 O 0000 0000000 0000 000
0O 000 cMvO 000 0000 000 0000

0.9 goQg, AdlerD Rothenbacher 0420
00000 cMvVO 000 0000 000 00 00
0 000 0000O0.0 00000 CMV IgG 00
0000 00 0000 000 0000 100%0 O
00 000, 00 Kim 00 000 00 000 O
0 000 98%0 000000, 000 50%0 00
00 0OO0O0. 000 000 000000 00 CMV
g6 00 0000 00 00 0000 0000 00
00 000 OO0 cMv 00 000000 0000
0000 0oooo.

H. pyloril 00 000 00000 00 000 O
000 OO0 00000 0000 000 000 OO0
000 O 000 00 Mendall 00 0O H.
pyloril 000 0000 000 0000 00O O
00 00 00 0000 000000 00 000 O
000 00 H. pylori 000 0000 000 000
0 0000 0000 00.%2 H. pylorid 1gG O
0 0000 000 00000 00 0 000 00
00 000 000 000 000, 0 000 000
000 64% 0 000 52%00 0000 000 O
00 0000, 00 Malaty 0°P0 000 0O0OO
000 H. pylori 000 75% 000 00 0000
0000 0000 000 Yong 0°0 00 62%0
0 00000.000 00000 H. pylori 000 O
000 0000 0000 0000 0000 000
000 00,0000 0000 00 000 0000
00 000 000000 O 000 0000. 000,
H. pylorid 19gG 00 000 D0000 0000 O
0 000 0000 000 H. pylorid 000 000
0 000 0000 000 00000,

Mendall® 00O Patel 00 0O OO0 cytokine
0 000 OO0 CRP, fibrinogen 00 000 00O
00 000000, 0 00000 000 00 00
000 O 000 CRP, ESR O fibrinogen 00 OO
00 0000 0000 000.00000 H. pylori
0 000 0000 00 0000 0000 0000
CRP 0000 OO0 0000 OO0 0000 OO0
0 000 0000 OO0 000 CRP O ESR OO
00 000 00000 00000 0000.00 O
000000 000 00 0 00 00 0000 00
0 0000 00 oOo0.
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0O 00O 0000 OOdd(microvascular angina)d O
gob 000 0O 0bg oobg od.

(@] (o]
I =

AT -

00000 Chlamydia pneumoniae, Helicobactor
pylori, cytomegalovirus 00 OO O CRP, ESR O
0 00000 0000 oo00 ooo oogoo.

(ETEE

19990 3000 7000 OOOO OO0 OOO O
0 0000000 0000 oooo oo o,000
000 000 1260(58.7+ 9.70, 0000990 27)
0 00ooOOo, o0 Ooooo oooo oog ssd
(65.5+ 890, O OO30028)0 OOOOO OO
Chlamydia, H. pylori, CMVO IgG OO OO0O CRP,
ESRO0 00000 OO ooOoOoo.

2

0000 OO0 00O Chlamydiad CMV, H. py—
lorid O0O0O0O0O OO0 O0O0O0O,00000 H. pyl-
olJ OO OO0 0OO0O0O OO0 0OOOO0 OOOO
0000 (859.3+ 342.2 vs. 474.2+ 113.2 U/mL, p
0o0.02), 00O 0O0O,00 O OOO0 OO0 0o O
0O OO0 OO0 OO0 oDOOoOoo oooooo
0.05). 0O CRP O ESR OO OOOOO OOOO
000007+ 5.1 vs. 0.6+ 0.9 mg/dL, pd0.0030
23.2+ 26.7 vs. 12.7+ 15.0 mm/hr, p0d0 0.006). OO
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00 OO0 OO0 ¢ pneumoniae, CMV, H. pyloriC
00 000bo 00 oooo obo ooboo ooo
0,000 000 00 0bbdo 00 odb obo b
00. CRPO OO OOODOO 3.8+6.0 O0OOO 1.5
+ 36, OO0 000 04+ 03 mg/dLODO O OOO
00 000 0oo oooo@e<ool), ESrRO OO O
odonO 29.0+ 30.2, 0O0OO 17.1+ 19.0, OOO
000 1241+ 176 mm/hrd0 O OO0 OO OO

0 000 000 (p<0.01).

z g

0000 000 H. pylori 000 0000 000
000000, CRPO ESR 0O OO 0OOOO OO
0000000 0000 00000 0000 00
00000000 000 00 000 0000 O O
ooo.

M COj00O0- OO0 O0- 0000 O0.
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