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Radiology

Fig. 1. High resolution B-mode ultrasonography of carotid artery. Ca-
rotid artery intima-media thickness was defined as the distance
between the leading edge of lumen intima echo and the leading
edge of intima-advantitia echo(long arrow) and luminal diameter
was defined as the distance between the leading edge of intima—
lumen echo of near wall and the leading edge of lumen intima of
far wall(short arrow)(A). Carotid artery plaque was defined as
localized at least 100% increase compared to adjacent wall(B).

Table 1. Characteristics of Patients 4) A A
Characteristic n=93 A AFe] FAHAE= ATt uE AR YERS]
om 7} 7k BAITH wlile — ANOVA
Age, years 52.4%15.6 < o % o } 123 one-way
Sex, M:F 47:46 ¢ paired t-test®& °l&stAi BeH Wu-Fet
Mean CAPD duration, months 61.3+141.1 FA ol didk AR EAee g 9 v
Mean arterial pressure, mmHg 103.1+£176 ARG B BAstgon pgro] 0.05 vy A
Ankle-arm index 0.97£0.09 o =s w
Adrd 8-olxo olt72_§51\4 ez ] Ak
Smoker 45(48.4%) FoEARA el 2 A ek el
Hematocrit. % 99.2+57 o] BE BAF 42 Windows-SPSS release
Albumin, g/dL 352+0.46 10.0& AH&-3te] Fa&koiTh,
Total cholesterol, mg/dL 192.2+32.8
CRP, mg/dL 0.55+0.79 A W
i-PTH, pg/mL 71.4+154.3 =
IMT, mm 0.64+0.14 _
) Al 3lzlo] QlAlA E X
cIM area, mm’ 16.65+4.24 Lods @xke 99 54
Pr{ejsgrllce oi plaque o550, g 8hxle] Wn|E 47: 460|908 Hik o=
nilatera .070
P BukeEa 771 + <]
Bilateral 36(38.7%) 52.4+15.64, % 713k 61.3+41.171€0]
Kt/Vurea 2.12+0.37 Aa Hd FHYL 103.1+£17.6 mmHgol Utk Ht
nPCR, g/kg/day 1.08+0.24 A Y= 3524046 g/dL, CRP+ 0.55+0.79
Percentile lean body mass, % 70.291+10.74 mg/dLSITE, FT AEW Wu-F7he FAE 064+
Ié%eDs areﬁ meaniSfly,t M: mqtle, f -'dfefzvak, 0.14 mm, B3 W57 WAL 1665424 mm”
:continuous ambulatory peritoneal dialysis,
CRP : c-reactive protein, i-PTH : intact-parathy- o] 609 (64.5%)°] FANA el FepAst
roid hormone, IMT :intima-media thickness, cIM =23+ Table 1).

area’ calculated intima-media area, nPCR ' nor-
malized protein catabolic rate

3 AAL FY Twardowski 5ol 93] MLH ZF 5
ot 58 Aipso] e Bk =3 2o AL 7 &Ape] B 3 542 %I (High

Transporter) 149, 3%+ %32 (High Average
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Table 2. Biochemical Parameters and Ultrasonographic Findings According to Peritoneal Membrane

Characteristics

Variable H(n=14) HA(n=38) LA(n=31) L(n=10)
Creatinine, mg/dL 9.7+15 10925 105*£3.2 114%29
Total cholesterol, mg/dL 192.6 389 185.2£25.2 197.6+39.5 201.9+24.4
Albumin, g/dL 339+0.31" 3.46+0.42 359+0.57 3.76+0.34
CRP, mg/dL 0.39+0.42 0.49+0.53 0.76+1.16 0.35+0.32
Ankle-arm index 1.02+0.10 0.96+0.09 0.97+0.09 0.9940.08
IMT, mm 0.67£0.17 0.63£0.13 0.65+0.14 0.61+0.09
cIM area, mm® 16.68+£2.85 16.65+4.54 16.95+4.56 15.66+4.30
Presence of plaque

Unilateral(%) 5(5.4) 5( 54) 12(12.9) 2(2.2)

Bilateral(%) 7(7.6) 16(17.4) 10(10.9) 3(3.3)

No(%) 2(2.2) 17(18.3) 9( 9.7) 5(5.4)

Values are mean*SEM, H : high transporters,

HA : high average transporters, LA low average transpor-

ters, L:low transporters, CRP :c-reactive protein, IMT  intima-media thickness, cIM area: calculated inti-

ma-media area, p<0.05 compared with L

Transporter) 389, &3t AFI9*(Low Average
Transporter) 317, A% ZI=<*(Low Transporter)
10019l ey mEIEFe] HA AHWIX 7} 339+
0.31 mg/dLE AFFerie] 3.76+0.34 mg/dL Hth

AR FolsA ey FIHEEA, CRP

T 7t w3kl Aot gldlew AHe W ujuh-Fikut
FA, A 5 9 ulv-F3e WA E Zelrt ¢l
S tH(Table 2)

oI5t 505 BANA Eehn
& F 35594 98 A% 2aa
FEIARS GE B ES 93

e A %94 A
(Fig. 3)
4. Z223 f5o 92 dd 2 s
AR Hla
Ze 37t EAss FRA A Qo] FUhE

AN (64183 vs 48113 mg/dL, p<0.05) CRP
T 0717093 mg/dL® Z27 gle Skt

Bilateral
3(37.5%)

Bilateral

33(38.8%)
A
Unilateral Unilateral
0,
3(37.5%) 21(24.7%)
CAD(N=8) non-CAD(N=85)

Fig. 2. Presence of atherosclerotic plaque accord-
ing to previous history of coronary artery
disease(CAD).

('rm) p<0.05 Cmrif;)a p<0.05
0.8 19.5
0.7 19
0.6 18.5
0.5 18
17.5
0.4 e
0.8 16.5 =
0.2 16
0.1 15.5
15 ‘
CAD non—-CAD CAD non—-CAD
(N=8) (N=85) (N=8) (N=85)

Fig. 3. Intima-media thickness(IMT) and calculat-
ed intima-media area(cIMarea) between
patients with coronary artery disease( CAD)
and patients without CAD.

0.36+£0.36 mg/dL Bt F7tHo] Ao 3 o4
WA, $FU2HE, F98 % B 52 Aot gl

e 253 279 Aol= glAtHTable 3).

K
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(r=0.21, p<0.05)(Fig. 4). ALFNIZ =M (serum
albumin <35 g/dL)& A 4RSS /M A

Table 3. Comparison of Clinical and Laboratory
Factors According to the Presence of

the Plaque
Plaque

Factor Not present Present

(n=33) (n=60)
Sex, M: F 16:17 31:29
Age, years 5231131 527+122
Dialysis duration, months 57.3£41.3  66.5=40.3
Mean arterial pressure, 101.2+152 105.0*£195

mmHg

Smoker 15(45.5%) 30(50.0%)
Albumin, g/dL 3.58+0.49 3.47+0.43
Phosphorus, mg/dL 48*1.3 6.4+83"
Total cholesterol, mg/dL  187.9£365 196.1-28.6
CRP, mg/dL 0.36+0.36 0.71+0.93"
Kt/Virea 2.071+0.35 2.17+0.38
IMT, mm 0.62+0.11 0.66+0.15
cIM area, mm® 16.35+312 17.07£5.20
Ankle-arm index 0.96+0.09  0.98+0.08

Values are mean*SEM, CRP : c-reactive protein,
IMT : intima-media thickness, cIM area - calculated
intima-media area, 'p<0.05 compared with not
present

alb(g/dL)

2.5

2.0

cIM area, mm?

TAEA o YR fAA dF Axs LGE B B

0 10 20 30 40

n

Bew &0 ax1e] dadel #d AT —

B

of Wlal frelstAl Wa-F0e FA7F S7FE0] A

°m(0.67£0.15 vs 0.61£0.12 mm, p<0.05), S}

T FofsiA gthe8.0 vs 558 %, p<0.05). CRP

7} =& (=08 mg/dL, n=18)oM= Edhart B

o] AU K658 vs 50.0 %, p<0.05) s W

P-gbe A B -3y WA gt A}
!

°17} AR TH(Table 4).
6. s et FAlo FE vA =
A=}

g 37 B4 ol B T H3ke] Y
g ¥4 48T CRP, 5% FA7|7HS 9 v
2 &o](p<0.05) v 37 A3 dn AW
- T GES vAE A= Yot Be
= C-reactive protein(CRP)o] =245, 7]
A Fgle] Qe A, H gHvle] v 99
ToZ yephgow gl AstEd AAl S A,
EoREy 54 9 BAo HAwole= ARIAC gl
A tHTable 5, 6).
3l =
A U LelA FA #AE v ES AR
AAES Yoz Add Ao g QxE 7335
1A} 3k AT ARH Ao 53] AFH $xlof A
o] AdHA ol 2 &L o]FLd I AFE=
ol Qo ol FxlA AT HHVE AZEA F
ol WA= GFT AMTEY FTUF Yo 2ZA e F
groll i3k AAHA At AL Had wl gtk
6
r=0.233
s p<0.05
3 4
g
E_’ 3
&
2
1 0’
4o %
0 n_u-paéjﬂagﬁl%”‘ju”u ° o
0 10 20 30 40

cIM area, mm?

Fig. 4. Correlation between serum albumin and calculated intima—-media
area(cIM area)(A). Correlation between C-reactive protein( CRP)
level and calculated intima-media area(cIM area)(B).
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Table 4. Ultrasonographic Findings According to Serum Albumin(SA) and CRP Level

Serum albumin, g/dL CRP, mg/dL
Finding
<35 <0.8 >0.8
IMT, mm 0.67+0.14" 0.61+0.12 0.64+0.14 0.66+0.15
cIM area, mm’ 17.86+4.38" 15.34+3.67 16.43+4.07 17.94+4.89
Plaque + 34(68.0%)" 24(55.8%) 8(47.1%) 50(65.8%) "
— 16(32.0%) 19(44.2%) 9(52.9%) 26(34.2%)

Values are meaqiSEM, CRP : c-reactive protein, IMT : intima-media thickness, cIM area: calculated inti-
ma-media area, "p<0.05 compared with SA =35 g/dL, 'p<0.05 compared with CRP <08 mg/dL

Table 5. Univariate Analysis of Factors Affect-
ing Carotid Artery IMT

Variable p-value
Age <0.001
Past history of CAD 0.006
Albumin 0.012
CRP 0.027
Duration of dialysis 0.046
Total cholesterol 0.459
PET 0.867
Ankle-arm index 0917
Smoking 0.937
Hypertension 0.984

IMT: intima-media thickness, CAD : coronary ar-
tery disease, CRP : c-reactive protein, PET: peri-
toneal equilibration test

Table 6. Multivariate Analysis of Factors Af-
fecting Carotid Artery IMT

Variable B p-value
Age 0.0062 0.0005
CRP 0.0716 0.0059
Past history of CAD 0.1913 0.0096
Albumin -0.0765 0.0492
Duration of dialysis 0.0006 0.2973

IMT : intima-media thickness, CAD : coronary ar-
tery disease, CRP : c-reactive protein
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Relationship between Inflammatory
Markers and High Resolution B-mode
Carotid Artery Ultrasonography in
Continuous Ambulatory Peritoneal
Dialysis(CAPD) Patients

Hyun-Yong Song, M.D.", Young-Soo Song, M.D.
Chul-Woo Ahn, M.D., Shin-Wook Kang, M.D.
Kyu-Hun Choi, M.D., Sung-Kyu Ha, M.D.
Hyun-Chul Lee, M.D., Ho-Yung Lee, M.D.
and Dae-Suk Han, M.D.

Department of Internal Medicine, College of
Medicine, Konyang University’,
Department of Internal Medicine,
Institude of Kidney Disease, College of Medicine,
Yonsei University, Seoul, Korea

Background : Continuous ambulatory peritoneal
dialysis(CAPD) patients with low albumin(LA) and
signs of inflammation reflected by increased C-reac-
tive protein(CRP) level have an increased mortality,
but the mechanism of this phenomenon is not clear
yet.

Methods : To answer whether LA and inflamma-
tion also enhance cardiovascular risk in CAPD pa-
tients, we performed cross sectional study measuring
carotid artery intima-media thickness(IMT), calculat-
ed intima-media area(cIM area) and the presence of
plaque by high-resolution B-mode ultrasonography
in 93 non-diabetic CAPD patients.

Results : Patients with coronary artery disease
(CAD, n=8) had significantly increased IMT(0.79=+
0.21 mm vs. 0.60+0.11 mm, p<0.05) and higher pre-
valence of carotid plaques(75.0% vs. 63.5%) com-
pared to the non-CAD patients. Significant inverse
correlation was observed between serum albumin
(SA) level and cIM area(r=-0.27, p<0.05). Those pa-
tients with LA(SA <35 g/dL) had significantly in-
creased IMT compared to non-LA patients(0.67*=0.15
mm vs 0.611+0.12 mm, p<0.05). Prevalence of carotid
plaques was also significantly higher in LA patients
(68.0% vs. 55.8%, p<0.05). CRP level revealed a sig-
nificant positive correlation with cIM area(r=0.21, p<
0.05). Patients with high CRP(=0.8 mg/dL, n=18)
had higher prevalence of carotid plaques (65.8% vs.
50.0%, p<0.05) compared to those patients with CRP
<0.8 mg/dL, but IMT and cIMT area were not dif-
ferent. By multivariate logistic regression analysis,
old age, high CRP, history of CAD and low SA
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were the independent risk factors affecting IMT.

low albumin and chronic

Conclusion : OQur study strongly suggests that

inflammatory state of

CAPD patients could be associated with increasing

atherosclerotic cardiovascular disease. (Korean J Ne-
phrol 2002;21(2):285-294)
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