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Figure 1. Correlation between log IL-6 and IMT
Figure 2. Correlation between Cp IgA antibody
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Cut-off value = (mean negative control OD x K) + 0.20
Cut-off index = (mean sample OD x K) / COV
*mean negative control OD : mean value of negative control serum
adsorbance at 405nm in duplicate
*K ! ratio of the positive serum sample value to the mean values of

positive control serum adsorbance at 405nm
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A 7] olYdV|IA] FHEHWe] ATE image software(National
Institude of Health, Research Services Branch, National Institude of
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144.2 £ 107.5 mg/dL, U= gl Zg| ~H2S 46.3 + 14.9 mg/dL,
A dw] Fe =S 106.4 + 30.4 mg/dLolltt. CRPE= 0.34 +
0.42 mg/dL(Z%3%t 0.16 mg/dL), hsCRP 2.53 + 4.31 mg/L(Z%%t
0.77 mg/L), IL-6 20.37 £ 73.89 pg/mL(Z%3t 0.26 pg/mL), C
pneumoniae ©| Wld IgA A7 1.38 £ 0.53(F%43 0.92), C
pneumoniaed] W3  1gG A7} 1.19 £ 0.77(F%EE 0.97)
oA tH(Table 1). A5 %3 A7 HAgke Ao Wad 5
0.77 £ 0.12 mm, WZ9 W3 21.82 £ 4.80 mm*oIx, IZA
Zeart #EdE #Fx 199(25.7%), 54 ST dEE )
1878(24.3%) .= 55 374 9] 3k2}of] A 7 ) a7}

EA 8k e (Table 2).
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Table 1. The clinical and biochemical characteristics of patients (n=74)

Age (years) 51.24+11.0(30-75)
Sex (M:F) 35:39

CAPD duration (months) 87.4+41.8(24-287)
Body mass index (kg/m?) 23.6x3.1
MAP (mmHg) 101.3£11.7
Cause of ESRD

Hypertension, n(%) 19(25.7)

Chronic glomerulonephritis, n(%) 27(36.5)

Polycystic kidney disease, n(%) 3(4.1)

Others, n(%) 25(33.8)
Hemoglobin (g/dL) 10.3£1.3
Hematocrit (%) 30.71£4.2
Creatinine (mg/dL) 12.8+2.8
Albumin (g/dL) 3.3+£0.5
Total cholesterol (mg/dL) 181.5+28.7
Triglyceride (mg/dL) 144.2+107.5
HDL cholesterol (mg/dL) 46.3+14.9
LDL cholesterol (mg/dL) 106.4+30.4
CRP (mg/dL) 0.34+0.42(0.10-2.36)
hsCRP (mg/L) 2.53+4.31(0.17-31.70)
IL-6 (pg/mL) 20.37%£73.89(0.1-428.5)
Log IL-6 0.54120.56(-0.1-2.63)
Cp IgA antibody titer 1.38+0.53(0.26-3.36)
Cp IgG antibody titer 1.19£0.77(0.38-4.31)
Positive IgA to Cp, n(%) 42(56.8)
Positive IgG to Cp, n(%) 40(54.0)

Data are mean=SD or mean+SD(range).

CAPD, continuous ambulatory peritoneal dialysis; ESRD, end stage renal
disease; MAP, mean arterial pressure; HDL cholesterol, high density
lipoprotein cholesterol; LDL cholesterol, low density lipoprotein cholesterol;
CRP, C-reactive protein; hsCRP, high sensitivity C-reactive protein; IL-6,
interleukin—-6; Cp, Chlamydia pneumoniae.

Table 2. The carotid ultrasonographic parameters of patients (n=74)

IMT (mm) 0.79+0.11
cIM area (mm®?) 21.82+4.80
Presence of plaque
Unilateral, n(%) 19(25.7)
Bilateral, n(%) 18(24.3)

Data are mean=®SD.
IMT, intima-media thickness; cIM area, calculated intima-media area.
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Bt 3270 ol del AW 25uE AAS 5299 AtA FA T
W o R RkEste] SAE AeH s FAS Hargt2 0.71 £ 0.02
mmol A 0.77 £ 0.02 mm=E, WE2 |2 HFzkS 19.62 + 0.76 mm?
AX 22.18 £ 0.67 mm’Z freJAl F7FkSl o (p<0.05), EAE
Kol $h=}o] H] &= 36.5%°1 A 57.7% % o] o Al
Z 748+ TH(p<0.05).

AEE NFY e wse] 9%

o

FeoARE BAH] 9

s s FA7F 0.1 mm oY F7

f
rok
ot
X
w
(\)
o,
o
2
o
=

(progression)2.&2, W37} 99AY 0.1 mm o] A3 sz 20 S
H X 8w (no  progression) &= W Elth 3ol A AeH s
FA9] HA gk 0.59 £ 0.09 mmeoll A4 0.62 +0.10 mm=, Fs™ W49
WAL 17.37 £ 4.16 mm*lA 24.48 + 5.07 mm*ZE ZgAE Hol:
ghate] wlE = 37.5%14 59.4%= 2 UA F7FstAHH(p<0.05, Table

3)
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Table 3. Comparison of carotid ultrasonographic parameters between

baseline and follow up study

No progression Progression
(n=20) (n=32)
Baseline Follow up Baseline Follow up
IMT (mm) 0.76+0.17 0.73+0.10 0.59+0.09 0.62+0.10"
cIM area (mm?) 23.14+5.43  21.48+4.41 17.37+4.16  22.48+5.07"
i(r;’ence of plaque, 7(35) 11(55) 12(37.5) 19(59.4)"

Data are mean=xSD.
IMT. intima—media thickness; cIM area, calculated intima—-media area.

" p<0.05 vs. baseline.

A", AdF A, Hd ewsk

dra=nl, duteasl, 93 N, FFdsEE,

2 YeiE A FE F CRP, hsCRP, 1L-6, C. pneumoniaed W3+ 1gG
A 7}, SGA= F TZFA ZFol7F gl o log IL-6+= &4 0.90
+ 0.69% HK&] 0.26 £ 0.34ETt frofshAl E%2m(p<0.05), C
pneumoniae®| W3 IgA FAVI= FPToA 114 = 0.602=

H Ao 0.77 + 0.32HTF 798k A =4 tHp<0.05). A3t C
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pneumoniae®] ™ IgA A 7F A<l Fxte] v &% Fo 8t

(62.5% vs. 35.0%, p<0.05, Table 3).

Table 4. Comparison of clinical and biochemical characteristics according to

changes in intima—-media thickness

No progression

Progression

(n=20) (n=32) p-value
Age (years) 51.1+10.5 52.2+11.1 NS
Sex (M:F) 10:10 16:16 NS
CAPD duration (months) 93.4+44.3 94.3+40.7 NS
Body mass index (kg/m®?) 22.7+3.5 24.1+3.0 NS
MAP (mmHg) 102.8£10.6 100.7+11.4 NS
Hemoglobin (g/dL) 10.1+1.6 10.3+1.3 NS
Hematocrit (%) 30.7£5.1 30.4%3.8 NS
Albumin (g/dL) 3.3£0.5 3.3x0.4 NS
Total cholesterol (mg/dL) 172.61£27.4 181.3+30.2 NS
Triglyceride (mg/dL) 143.9£153.6 146.8164.5 NS
HDL cholesterol (mg/dL) 50.6%17.0 41.5+11.6 0.026
LDL cholesterol (mg/dL) 93.2+32.0 110.5+29.6 NS
CRP (mg/dL) 0.32x0.51 0.37£0.40 NS
hsCRP (mg/L) 2.97+7.02 2.53%+3.10 NS
IL-6 (pg/mL) 2.24+£2.02 42.13£109.08 NS
Log IL-6 0.26x£0.0.34 0.90£0.69 0.001
Cp IgA antibody titer 0.77%£0.32 1.14+0.60 0.015
Cp IgG antibody titer 1.05£0.79 1.23+£0.82 NS
Positive IgA to Cp, n(%) 7(35.0) 20(62.5) 0.049
Positive 1gG to Cp, n(%) 9(45.0) 18(56.3) NS
Malnutrition, n(%) 8(40.0) 7(21.9) NS
Data are mean%SD.
CAPD, continuous ambulatory peritoneal dialysis; MAP, mean arterial

pressure; HDL cholesterol,

high density

lipoprotein cholesterol;

LDL

cholesterol, low density lipoprotein cholesterol; CRP, C-reactive protein;

hsCRP, high sensitivity C-reactive protein;

Chlamydia pneumoniae.
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A s FA9 W 9IS Fr AAE Loty 9§
A Y LS olgste A flEcAEs e g 245

Alggt A3 log IL-67F =2 A$(0R=4.77, p=0.036)% C.

pneumoniae ©| ™3k IgA A7 =L A 9-(0OR=8.24, p=0.018)cl

A dFe w7 Ehee SWEsE eleail wsked,
DREAEY FoxHE =3 ZEY UFT T usel fo@

5 Y12kl ATHOR=0.89, p=0.026,Table 4).

Table 5. Factors associated with progression of carotid atherosclerosis

Odds ratio 95% CI p-value
Albumin 1.93 0.10-38.03 NS
Total cholesterol 0.99 0.95-1.04 NS
Triglyceride 0.99 0.98-1.01 NS
HDL cholesterol 0.89 0.81-0.99 0.026
hsCRP 0.98 0.79-1.21 NS
IL-6 0.99 0.87-1.12 NS
Log IL-6 4.77 1.29-17.58 0.036
Cp IgA antibody titer 8.24 3.12-217.21 0.018
Cp IgG antibody titer 3.17 0.35-3.50 NS

HDL cholesterol, high density lipoprotein cholesterol; hsCRP, high
sensitivity C-reactive protein; IL-6, interleukin-6; Cp, Chlamydia
pneumoniae.
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A ekl 2y A" =, CRP, log IL-6, C. pneumoniaed ™haF IgA A 7}7}

s et Sk ol dudAel Atk (Table 6). % 37

C.
B s FA Sy or IS WA= ARl AHH(p<0.05,
A9 Y9 F7A+= log IL-6(=0.348, p<0.05, Figure 1)%}
C. pneumoniae®] W3k IgA A7t} 723t o] AAAAE HIT
(r=0.293, p<0.05, Figure 2), A&Y WF9 79 CRP= 49

ARRAE Bolod AR felahAt et

Table 6. Pearson correlation between intima-media thickness and variables

r p-value
Age 0.268 0.021
Hemoglobin 0.288 0.013
Hematocrit 0.280 0.016
LDL cholesterol 0.282 0.015
CRP 0.303 0.009
Log IL-6 0.348 0.002
Cp IgA titer 0.293 0.011

LDL cholesterol, low density lipoprotein cholesterol; CRP, C-reactive

protein; IL-6, interleukin—6; Cp, Chlamydia pneumoniae.
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Table 7. Results of multiple regression analysis for the determinants of the

independent factors affecting carotid intima-media thickness

Multiple R=0.566 3 p-value
Age 0.053 0.549
LDL cholesterol 0.186 0.587
CRP 0.182 0.290
Log IL-6 0.160 0.047
Cp IgA titer 0.209 0.016

LDL cholesterol, low density lipoprotein cholesterol; CRP, C-reactive

protein; IL-6, interleukin—6; Cp, Chlamydia pneumoniae.
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€
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. p<0.05
5
0.0 .5 1.0 1.5 2.0 2.5 3.0

C.pneumoniae IgA antibody titer
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3.5

Figure 1. Correlation between log IL-
6 and IMT. IMT showed a significant
positive correlation with serum log

IL-6 level.

Figure 2. Correlation between Cp IgA
antibody titer and IMT. IMT showed
a significant positive correlation with

serum Cp Ig A antibody titer.
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Table 8. Comparison of clinical and biochemical characteristics according to

IL-6 concentration

Group 1 Group 2 Group 3

(n=17) (n=28) (n=29)
Mean IL-6 (pg/mL) 0.96+£0.48 2.22+0.46 49.26+£113.18
Age (years) 48.9+12.0 52.1+10.2 52.3¥11.0
Sex (M:F) 4:13 18:10 13:16
CAPD duration (months) 72.0£39.7 99.5+43.22 87.9+39.6
Body mass index (kg/m®?) 23.2+2.7 23.5+2.9 24.1+3.4
MAP (mmHg) 103.0£12.0 101.0+12.4 100.1+£11.0
IMT (mm) 0.73+0.08 0.80+0.11" 0.82+0.11°
cIM area (mm?) 20.65%4.15 23.16%£5.57 21.43+4.80
Presence of plaque, n(%) 7(41.2) 17(60.7) 13(44.8)
Hemoglobin (g/dL) 10.0+1.4 10.4+1.4 10.4+1.1
Hematocrit (%) 30.3%5.0 31.5%4.4 30.3+£3.2
Albumin (g/dL) 3.4+0.4 3.320.5 3.4+0.4
Total cholesterol (mg/dL) 181.5+29.7 177.1+21.7 185.6+33.8
Triglyceride (mg/dL) 114.4+48.7 146.5+110.9 165.3£132.7
HDL cholesterol (mg/dL) 52.6%x13.7 46.6%£14.1 40.8+14.9"
LDL cholesterol (mg/dL) 105.7£26.4 101.2+21.0 111.8439.8
CRP (mg/dL) 0.19+0.13 0.33+0.29 0.47+0.60
hsCRP (mg/L) 1.67+2.03 2.90+3.21 2.84+6.19
Cp IgA antibody titer 1.00+0.37 1.00+0.59 1.10+£0.59
Cp IgG antibody titer 1.12+0.58 1.37+£1.03 1.06+£0.57
Positive IgA to Cp n,(%) 5(29.4) 8(28.6) 10(34.5)
Positive IgG to Cp n,(%) 9(53.0) 13(46.4) 8(27.6)
Malnutrition, n(%) 1(5.8) 9(32.1) 6(20.7)

Data are mean=xSD.

IL-6, interleukin-6; CAPD, continuous ambulatory peritonea dialysis; MAP,
mean arterial pressure; IMT, intima-mdia thickness; cIM area, calculated
intima-media area; HDL cholesterol, high density lipoprotein cholesterol;
LDL cholesterol, low density lipoprotein cholesterol; hsCRP, high sensitivity

C-reactive protein; Cp, Chlamydia pneumoniae.

*:1p<0.05 vs. group 1.
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Table 9. Comparison of clinical and biochemical characteristics according to

Chlamydia pneumoniae IgA seropositivity

[gA seropositivity

Negative Positive p-value
(n=32) (n=42)
Age (years) 50.8+11.1 51.6+11.1 NS
Sex (M:F) 14:18 21:21 NS
CAPD duration (months) 97.9+43.9 79.5+38.8 NS
Body mass index (kg/m?) 23.31£3.2 23.8+3.0 NS
MAP (mmHg) 99.5+11.4 102.6+11.8 NS
IMT (mm) 0.82%0.11 1.74£0.88 0.001
CIM area (mm?) 21.21+£4.96 22.28%14.69 NS
Presence of plaque, n(%) 18(56.3) 19(45.2) NS
Albumin (g/dL) 3.5%0.5 3.2%x0.4 0.043
Total cholesterol (mg/dL) 170.1+28.2 190.5+26.2 0.002
Triglyceride (mg/dL) 166.6%£150.5 127.2%£52.3 NS
HDL cholesterol (mg/dL) 44.7+14.7 47.5+15.1 NS
LDL cholesterol (mg/dL) 92.1+30.4 117.2+25.9 0.001
hsCRP (mg/L) 2.93£5.78 2.22x2.77 NS
IL-6 (pg/mL) 18.27+71.03 21.95+£76.82 NS
Log IL-6 0.53£0.71 0.56%x0.56 NS
Malnutrition, n(%) 8(25.0) 8(19.0) NS

Data are mean®SD.

CAPD, continuous ambulatory peritonea dialysis;

MAP, mean arterial

pressure; IMT, intima-mdia thickness; cIM area, calculated intima—-media
area; HDL cholesterol, high density lipoprotein cholesterol; LDL cholesterol,

low density lipoprotein cholesterol;
protein; IL-6, interleukin 6.
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Abstract
Association between Interleukin-6, Chlamydia pneumoniae
Antibody Titer and Carotid Atherosclerosis

in Continuous Ambulatory Peritoneal Dialysis Patients

Hyun Jin Kim

Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Dae Suk Han)

In end stage renal disease(ESRD) patients, the annual mortality rate
due to cardiovascular disease is 10 to 20 fold higher than that of the
general population. Therefore, much recent interest have been
focused on the association between the non-traditional risk factors
such as chronic inflammation, infection and the increased mortality
rate due to cardiovascular disease in ESRD patients. Chlamydia
pneumoniae(C. pneumoniae) infection has been reported as a
significant contributing factor in the development of atherosclerosis;
it may directly infect the vessel wall and induce inflammatory

mediators such as interleukin-6 (IL-6) and tumor necrosis
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factor(TNF).

This study was performed to investigate whether the chronic
inflammation and C.pneumoniae infection play important role in the
change of the carotid artery intima-media thickness(IMT), calculated
intima-media area(cIM area), and prevalence of plaque in patients
with the ESRD.

Seventy four stable patients undergoing chronic ambulatory
peritoneal dialysis were enrolled in the study. We measured intima-
media thickness by using non—-invasive B—-mode ultrasonography. IL-
6 and C. pneumoniae antibodies were assessed by ELISA.

Significant increase in carotid IMT(0.71 + 0.02 to 0.77 + 0.02 mm,
p<0.05), cIM area(19.62 + 0.76 to 22.18 # 0.67 mm?® p<0.05),
prevalence of plaque(36.5% to 57.7%, p<0.05) were observed in the
group of 52 patients who have had basic carotid ultrasonography 32
months prior to this study. The patients were divided into 2 groups
according to IMT changes over 32 months: 20 patients who revealed
an increase in the IMT more than 0.1 mm(progressors) and 32
patients showing no change or a decrease in the IMT more than 0.1
mm(nonprogressors). Log IL-6 level was significantly higher in
progressors compared to nonprogressors(4.20 £ 5.13 vs. 1.44 %

0.58 pg/mL, p<0.05). C. pneumoniae IgA antibody titer was
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significantly higher n progressors compared to non-—
progressors(1.14 £ 0.60 vs. 0.77 * 0.32, p<0.05). HDL-cholesterol
was significantly lower n progressors compared to
nonprogressors(41.5+11.6 vs. 50.6 £ 17.0 mg/dL, p<0.05). Logistic
regression analysis showed that elevated log [L-6(0OR=4.77, p=0.036)
and C. pneumoniae IgA antibody titer(OR=8.24, p=0.018) were
independent factors adversely affecting change of IMT.

Stepwise multiple regression analysis in entire patients showed
that both log IL-6 and C. pneumoniae IgA antibody titer were
independent factors affecting carotid IMT. According to IL-6
concentration, all patients were grouped into 3 groups : group 1, IL-6
< 1.5 pg/mL, group 2, 1.5 < IL-6 < 3.0 pg/mL, group 3, IL-6 > 3.0
pg/mL. IMT was significantly thicker in group 2 and group 3 patients
compared to those of group 1(0.73 £ 0.08, 0.80 + 0.11, 0.82 + 0.11
mm, p<0.05). Carotid IMT was significantly thicker in patients with
positive C. pneumoniae 1gA antibody titer(1.74 £ 0.88 vs. 0.82
0.11 mm, p<0.05). Serum albumin was significantly lower in patients
with positive C. pneumoniae 1gA antibody titer(3.24 £ 0.41 wvs. 3.46
+ 0.50 g/dL, p<0.05) compared to those with negative IgA titier.

Our results suggest that C. pneumoniae infection associated with

the production of proinflammatory cytokaine(IL-6) play a key role in
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malnutrition, inflammation and atherosclerosis(MIA syndrome) of
ESRD patients. However, further large scale studies are needed to
better elucidate underlying mechanisms that accelerate athero-

sclerosis in ESRD patients.

Key words : Interleukin-6(I.-6), Chlamydia pneumoniae antibody,

carotid atherosclerosis, continuous ambulatory peritoneal dialysis.
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