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£ Z2A3ld] nitroglycerine mediated vasodilation

(NMD)oll tigh ge 78k FMD @& th&el 54
& AHgstel TR
FMD (%)={[(RH-EDD) - (B-EDD)I/B-EDD} x 100
NMD (%)={[(N-EDD)— (B-EDD))/B-EDD} X 100
B-EDD : baseline end-diastolic diameter
RH-EDD : end-diastolic diameter during reactive hy-
peremia
N-EDD : nitroglycerine-induced end-diastolic diameter
FMD : flow-mediated vasodilation

NMD: nitroglycerine-mediated vasodilation
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Table 1. The Clinical, Biochemical Characteristics & Brachial Artery Sonography Parameters of Sub-
jects (n=75)

Mean Median (range)

Age (years) 505+11.4 50 (31-75)
Sex (M:F) 35:40
CAPD duration (months) 825147.0 71 (7-198)
Body mass index (kg/m®) 24.3+3.1 23.9 (189-35.3)
SAP (mmHg) 147.1+19.0 142.5 (110-200)
Cause of ESRD

Chronic glomerulonephritis, n (%) 25 (33%6)

hypertension, n (%) 22 (29%)

Others, n (%) 5 ( 7%)

DM, n (%) 2 ( 3%)

Unknown (%) 21 (28%)
Hemoglobin (g/dL) 103+1.4 10.3 (7.0-13.7)
Hematocrit (%) 30.4*4.3 304 (21.0-39.7)
Creatinine (mg/dL) 135%35 12.9 (6.6-21.8)
Albumin (g/dL) 36104 3.6 (2.3-4.6)
Fasting glucose (mg/dL) 96.5+15.7 94.0 (71.0~154.0)
Total cholesterol (mg/dL) 190.9t34.9 189.0 (117.0-264.0)
Triglyceride (mg/dL) 173511333 145.0 (41.0-863.0)
HDL cholesterol (mg/dL) 43.4+*124 39.0 (26.0-93.0)
LDL cholesterol (mg/dL) 112.9+37.7 113.2 (4.4-191.8)
Calcium (mg/dL) 95T1.0 94 (6.4-13.1)
Phosphate (mg/dL) 48t1.2 47 (2.1-8.2)
hsCRP (mg/L) 5.71+19.45 0.98 (0.16-46.90)
average hsCRP (mg/L) 3.93%6.82 1.30 (0.16-37.75)
IL-6 (pg/mL)} 8.56+7.09 7.07 (1.79-48.98)
B-EDD (mm) 4.2510.83 0.42 (0.28-0.58)
RH-EDD (mm) 4.68+0.86 0.46 (0.33-0.61)
N-EDD (mm) 4.94+0.86 0.49 (0.35-0.63)
FMD (%) 10.49t4.93 10.38 (1.99-29.03)
NMD (%) 16.90*+7.56 15.67 (3.98-44.45)

Data are expressed as mean *SD

Abbreviations : CAPD, continuous ambulatory peritoneal dialysis;, ESRD, end stage renal disease; SAP, sys-
tolic arterial pressure; HDL, high density lipoprotein; LDL, low density lipoprotein; CRP, C-reactive pro-
teins, hsCRP, high sensitivity C-reactive protein;, IL-6, interleukin-6; B-EDD, baseline end-diastolic
diameter; RH-EDD. end-diastolic diameter during reactive hyperemia, N-EDD, nitroglvcerine-induced
end-diastolic diameter; FMD, flow-mediated vasodilation;, NMD, nitroglycerine-mediated vasodilation

AT (p<0.05). FEA] HHE 15504 F3A =9k ol ot (p<0.005), NMDE F & AtolelA
o1} (10581223 vs. 93.3+11.4 mg/dL, p<0.05) i Fol g zol7k glSlTt (Table 3).

Hexgy e AHES 17elA 374193 me/dL,

23t 4531129 mg/dLE hsCRP7F S7+g tol

A foshA wsth (p<0.05). =3 IL-6% 14.06F SGA W& FYHEH e HrlelA 2 Fkel w9
1127 pg/mL% 6691347 pg/mLZ hsCRP ¥&=7} 3 xtol8 RAW MBI 45 dudE Yot
Z7h8k oM FoE A w9tk (p<0.05). FMD+= 7] 913t Pearson A#HEAME o] &&rh SGA
hsCRP %7t 2713k oA 735+423%= CRP G0k o] ARFIASZ Rolx= WMFRy APF A
wrotb gakel el 11.57+4.76% Rt Fof3tAl A st %= (r=0525), 2 EIY (r=0.338), % <59 (r=

4. SGAU YEE njx= elXt
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Table 2. Comparison of Clinical, Biochemical Characteristics & Brachial Artery Sonography Parame-

ters According to SGA

Normal (n=49) Malnutrition (n=26) p-value

Age (years) 50.7+11.8 525+9.7 NS*
Sex (M:F) 23:26 11:15 NS
CAPD duration (months) 444%6.3 543116 NS
Body mass index (kg/m°) 244+%29 244+34 NS
SAP (mmlHg) 1439+ 16.0 1545+229 NS
Hemoglobin (g/dL) 105+1.3 10.0x1.3 NS
Hematocrit (%) 309140 208141 NS
Albumin (g/dL) 37104 34103 <0.005
Fasting glucose (mg/dl.) 94.81t13.8 101.7+19.7 NS
Total cholesterol (mg/dL) 1936t36.4 18891305 NS
Triglyceride (mg/dL) 174.17+20.0 1585+89.9 NS
HDL cholesterol (mg/dL) 445%13.6 41.7+10.1 NS
LDL cholesterol (mg/dL) 115.0*t39.2 1155%28.2 NS
hsCRP (mg/L) 2451466 127513451 NS
Average hsCRP (mg/L) 3.237542 5.75£9.58 NS
IL-6 (pg/mL) 6.71+3.29 1259+11.22 <0.05
FMD (%) 11.37+£493 8.41%+4.23 <0.05
NMD (%) 18.001+7.92 1451%6.75 NS

Data are expressed as mean *SD

Abbreviations : CAPD, continuous ambulatory peritoneal dialysis;, SAP, systolic arterial pressure; HDL, high
density lipoprotein;, LDIL, low density lipoprotein, CRP, C-reactive protein, hsCRP, high sensitivity C-reac-
tive protein; IL-6, interleukin-6; FMD, flow-mediated vasodilation; NMD, nitroglycerine-mediated vasodila-

tion
NS ! not significant

0.451), 21 (r=0.249), FMD (r=0.281)7} A2, o]
F 4RERIH AAF Aevt va ] dEE e g
BAE Bk £ SGAS #o3 2o A#AUAE
Hol&s BFEE FE 89 (r=-0.326), hsCRP (r=
-0.580), H3t hsCRP (r=-0.395), IL-6 (r=-0.601)°}
2181tt (Table 4).

qe] 7HA] E& HF4E BAs Jg e
DA ABBAE Kol EHAAE dotuy] 93
o ARG AlgE 49 AAF AF (r=0.322,
p<0.005), hsCRP (r=-0.323, p<0.05), IL-6 (r=
-0.390, p<0.0)7t HYAH R FP el FgE v
A& 12} (Table 5).

5. FMDO| g&g o|xl= Xt

FMDet A#AAE Holv RAES gotr7] ¢
8] Pearson A#EAS A¥g Ax A7, AdHF A
T, SGA, TEA ¥4, nE=Ady FyaHE 3
T hsCRP, IL-67F FMD$} 28k A-gkatAlof

I (p<0.05), #AAF Y hsCRP ¥5%= FMDe &9

e ok

219

ABBAE Reou EAACE Fosre ¥sit}
(p=0.052, Table 6). ] % HDL-C% SGAE FMD
oF <kel AEaAe Ao UnAE g Aad
Aol Ak @& sARY A 4%, FEA ¥,
#AAF 2 hsCRP, B hsCRP, IL-6, A& <5,
HDL-C7} FMDe| &g mxe Axejdirt o3
FARMS NAT dot o) F FF hsCRPYo] #4
A FMDell Eyaoz gy nxE= <lzteldrt
(p<0.05, Table 7). SGA2H FMDE ouidls %o
ARaAA7 2o [L-6 F=9 FMD Aleldle &
g &9 @At AT (Fig. 1, 2). 244 34
9] hsCRP ¥ #H# hsCRP FMD Aleld = 2)¢jgl
= &9 daaAst 9wk Fig. 3, 4).
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Table 3. Comparison of Clinical, Biochemical Characteristics & Brachial Artery Sonography Parame-
ters According to hsCRP Level

Group 1 (n=19) Group 2 (n=56) p-value
Age (years) 54.6+12.4 49.3+10.7 <0.05
Sex M:F) 10:9 2432 NS
CAPD duration (months) 98.1*+57.6 7761424 NS
Body mass index (kg/m®) 259+35 239128 <0.05
SAP (mmHg) 142.1£175 148.8+19.4 NS
Hemoglobin (g/dL) 100+1.7 10.4+1.2 NS
Hematocrit (%) 209+50 30.7+3.8 NS
Albumin (g/dL) 35105 3.6%04 NS
Fasting glucose(mg/dl) 105.8+22.3 933*+114 <0.05
Total cholesterol (mg/dL) 193.4+31.6 190.9+t35.1 NS
Triglyceride (mg/dL) 213.2+1309 161.5%£133.0 NS
HDL cholesterol (mg/dL) 374+9.3 4531129 <0.05
LDL cholesterol (mg/dL.) 113.4%36.2 113.8+37.1 NS
Calcium (mg/dL) 94+13 95%1.0 NS
Phosphate (mg/dL) 47413 48+1.2 NS
Ferritin (ng/mL) 462.3+172.2 4395t59.7 NS
hsCRP (mg/L) 1275+ 3451 2451 4,66 <0.005
Average hsCRP (mg/L) 5.7519.58 3.231+5.42 <0.005
IL-6 (pg/mL) 14.06 +11.27 6.691+3.47 <0.05
B-EDD (mm) 45+1.1 42107 NS
RH-EDD (mm) 48+1.2 47+07 NS
N-EDD (mm) 51+1.2 49107 NS
FMD (%) 7.3514.23 11.57+4.76 <0.005
NMD (%) 14.90+5.44 17.59+8.16 NS

Data are expressed as mean*SD

Group 1:hsCRP =30 mg/L, Group 2:hsCRP <30 mg/L

Abbreviations - CAPD, continuous ambulatory peritoneal dialysis; SAP, systolic arterial pressure; HDL cho-
lesterol, high density lipoprotein cholesterol; LDL cholesterol, low density lipoprotein cholesterol: CRP,
C-reactive protein, hsCRP, high sensitivity C-reactive protein; IL-6, interleukin-6, B-EDD, baseline end-
diastolic diameter; RH-EDD, end-diastolic diameter during reactive hyperemia; N-EDD, nitroglycerine-in-
duced end-diastolic diameter; FMD, flow-mediated vasodilation;. NMD, nitroglycerine-mediated vasodilation

Table 4. Pearson Correlation between SGA and Table 5. Results of Multiple Regression Anal-

Variables ysis for the Determinants of the Inde-
pendent Factors Affecting SGA
R p-value
B p-value
BMI 0.525 0.000
Cr 0.338 0.004 BMI 0.322 0.004
Albumin 0.451 0.000 Albumin 0.168 0.095
Fasting glucose -0.326 0.006 hsCRP -0.323 0.042
Phosphate 0.249 0.036 IL-6 -0.390 0.014
hsCRP ~0.580 0.000 Abbreviations ' BMI, body mass index; hsCRP,
Average hsCRP ~0.395 0.001 high sensitivity C-reactive protein. IL-6. interleu-
IL-6 -0.601 0.000 kin-6
FMD 0.281 0.018
Abbreviations : hsCIRP, high sensitivity C-reactive skt
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protein; IL-6, interleukin-6; FMD, flow-mediated o] bz =
vasodilation. =
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Table 6. Pearson Correlation between FMD and

Variables
R p-value
Age -0.245 0.035
BMI -0.260 0.026
SGA 0.287 0.015
Fasting glucose -0.258 0.026
HDL-C 0.231 0.048
hsCRP -0.227 0.052
Average hsCRP -0.389 0.001
IL-6 -0.316 0.006

Abbreviations : SGA, subjective global assessment;
HDL-C, high density [lipoprotein cholesterol;
hsCRP, high sensitivity C-reactive protein. IL-6,
interleukin-6

Table 7. Results of Multiple Regression Anal-
ysis for the Determinants of the In-
dependent Factors Affecting FMD

B p-value
Age -0.011 0.938
SGA 0.105 0.474
Fasting glucose -0.065 0.638
hsCRP 0.202 0.317
Average hsCRP -0.349 0.019
IL-6 -0.298 0.134

Abbreviations : SGA, subjective global assessment;
hsCRP, high sensitivity C-reactive protein; [L-6,
interleukin-6
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Fig. 1. Correlation between SGA and FMD. FMD
showed a significant positive correlation
with SGA.
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Fig. 2. Correlation between log IL-6 and FMD.
FMD showed a significant negative corre-
lation with log IL-6 level
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Fig. 3. Correlation between log hsCRP and FMD.

FMD showed a significant negative corre-
lation with log hsCRP level.

* r=-0.428
p<0.000
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Fig. 4. Correlation between log average hsCRP and
FMD. FMD showed a significant negative
correlation with log average hsCRP level.
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= Abstract =

The Effect of Nutritional Status and
Inflammation on the Endothelial
Dysfunction in Continuous Ambulatory
Peritoneal Dialysis Patients

Jung Eun Lee, M.D., Taeik Chang, M.D.
Jung Tak Pak, M.D., Seung Chul Lee, M.D,
Hoon Young Choi, M.D.", Shin-Wook Kang, M.D.
Kyu Hun Choi, M.D.", Ho Yung Lee, M.D.
Bong Soo Cha, M.D., Hyun Chul Lee, M.D.
and Dae-Suk Han, M.D.

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

Background : Cardiovascular mortality is  in-
creased in ESRD patients and is not completely
explained by common cardiovascular risk factors.
Therefore, more attention is being focused on non-
traditional risk factors such as endothelial dysfunc-
tion, malnutrition, chronic inflammation. This study
was performed to investigate whether chronic in-
flammation and malnutrition plays an important role
on the endothelial dysfunction in ESRD patients.

Methods : Seventy-five patients undergoing CAPD
for more than six months were enrolled in the study.
To evaluate the extent of endothelial dysfunction,
flow-mediated vasodilation (FMD) of brachial artery
was measured using doppler ultrasonography. The
degree of chronic inflammation was assessed by
measuring inflammatory markers (IL-6, hsCRP) and
SGA was used to assess the nutritional status.

Results : According to SGA grade, the patients
were divided into 2 groups (group 1:normal nutri-
tional status, group 2 malnourished status). In group
2, I.-6 was significantly higher compared to group
1. FMD and albumin level were significantly lower
in group 2 (11.37+4.93 vs. 841+4.23%, 37104 vs.
34%03 g/dL, p<0.05). When the patients were di-
vided into groups according to hsCRP level (group
1: 23 mg/L, group 2:<3 mg/L), BMI and fasting
glucose were significantly higher in group 1 com-
pared to group 2 (259%35 vs. 239728 kg/m’,
105.8+22.3 vs. 933#11.4 mg/dL). HDL-cholesterol
was significantly lower in group 1 (37.4F+93 vs.
45.3%129 mg/dL). FMD was decreased in group 1
compared to group 2 (7.35+423 vs. 11.57t4.76%).
Multiple regression analysis showed that average
hsCRP concentration was an independent factors af-
fecting brachial FMD.

Conclusion : These findings suggest that endo-
thelial dysfunction is associated with markers of
inflammation and malnutrition, and chronic inflamma-
tion and malnutrition can be a predisposing factors
for atherosclerosis in CAPD patients. (Korean ]
Nephrol 2004;23(6):907-919)

Key Words : Nutritional state, Endothelial dys-
function, hsCRP, IL-6
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