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Serum Adiponectin as a Predictor for Cardiovascular
Outcomes in Non-Diabetic End-Stage Renal Disease Patients
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Purpose: Adiponectin (ADPN) has been known to protect against cardiovascular disease (CVD) in
metabolic syndrome with normal renal function for its anti-inflammatory and anti-atherogenic property.
However, it is still unclear whether ADPN is associated with cardiovascular outcomes in end-stage
renal disease (ESRD) patients.

Methods: This study included 80 non-diabetic ESRD patients [mean age, 52.8+13.7 years; dialysis
duration, 67.1+£52.0 months; hemodialysis (HD), 35 pts; peritoneal dialysis (PD), 45 pts] who survived
for more than 3 months after the start of dialysis, and serum ADPN levels were measured at the be-
ginning of the study. We conducted a longitudinal follow-up to evaluate the association of serum ADPN
level with cardiovascular outcomes for 29.3+6.7 months.

Results: ADPN was inversely correlated with fasting serum insulin (r=-0.309, p=0.006) and HOMA-IR
(r=-0.321, p=0.004) in ESRD patients. In a multiple linear regression analysis adjusted for age, gender,
waist to hip ratio (WHR), and HDL-cholesterol, HOMA-IR (B=-0.880, p=0.041) was an independent
factor associated with serum ADPN level. Kaplan-Meier analysis revealed that patients with higher
ADPN levels (215.8 pg/mL) had a significantly higher survival rate compared with lowers (<15.8 pg/
mL) (p=0.032). Cox proportional hazard model adjusted for age, WHR, creatinine, CRP, and previous
CVD history revealed that serum ADPN level (HR, 0.899; 95% CI, 0.818-0.987; p=0.026) was an in-
dependent determinant of cardiovascular outcomes.

Conclusion: These findings suggest that lower ADPN levels independently predict cardiovascular events
in non-diabetic ESRD patients.

Key Words: Adiponectin, End-stage renal disease, Cardiovascular disease

A =
A4 20109 49 129, 740 20109 59 189,
%<l 20109 69 4%
M)A 2b: B AeA AT EFE 146-7 PN Ste] FE ARG Al A T oE,
SEEEEIEEE LR PR DR R EE ol AU, T, oINAYF, THA T T A 9
Tel: 02)2019-3310, Fax: 02)3463-3882 3 QAR olUje} oleral ASAThE ko] 9Tk AA

E—mail: Hask1951@yuhs.ac

- 465 -



The Korean Journal of Nephrology 2010; 29: 465~473

Aol gl Aol AR 27)FE YEhY Al7)E
o] A5 tS S7Rk=t, oI5l el AEde] ofs)
AR HIEW] D A, o PARRE, ATt
(erythropoietin, EPO) 8] A, W18, dgirpiks, A it
oPd, Wit AlAl oY, Ad-LEREE AAL o) Qele
AAZAN EolEE 2R o 58 & 5 P
olt]3Z el (adiponectin) < AWA|ZAA FH]E= oft]Z
APE7IR] (adipocytokine) o9 =2 AWAIES] apM1

geneol &Jaf AE= 244749 oprliako® FAE i E
A & 9% (anti—inflammatory) E4S 7F4 o1&l g
Tl

o] We7) el Tefatn?, A7ket At opjel G 3ol
A Bl AR 9 Rl ARAY 59 AdRdAE
= d9A Qrf Y.

o} I FHtoll= ofr]xddo] AETHAES] oS QA
C—Hkh (C—reactive protein, CRP) ¥} &2 A7
2 wolrf & odF "wogr Aad A 9 FUso
Aol = 2Hgste] S A4S AFA 9 AEaA &y
A3k Avadol glkar B w QY. 53] g uAde] ¥
Hhg SERellA] FhasE] o] Qlof o]9) F& FAo] WA 3
ApellA AEAAE BAYS] {25t oS At & 5 Qo= A
TE0] QLo 10 of7kA] Sfelas o i
S e WARAE ExjelA ofr|xddz Ada
A g B\t glek

ofof] ¥ ATelx= fA] Folf Bl FubEAl Fl vl
W7ANA Ao ofr]xdRly g APA T skt
ARES St F4 717 B AR AEEEEe] ds
ZARto] AP T oS AAEA oft]EdRIS] £

4e Bk s

rot
o
g

L BoE

p=:h
=1
g g

ot o

1. 87 iy

A9 20049195H 20063 5971 AAchE
spfet e gk el AEekane 8 CHA Tt
PPAN 3L o FA A AL A3
Mg BN B4 80W (A 357, 017 451
A O Sk oS PR 354, HupEA 45

Ak

=

ol

).

=
127

o2
iz fr
of Mo rlo oft 1o

=

o wE Yo qPslel Yglov] FolEde o
HAE (spK/V) 1.3 PO F 38, 85 44171 o1 A3

=
= el
W= 3x), Hupeae ok B4 AT (weekly Kt/V) 1.7

- 466 -

oS Ak S U SIStk o, AR 270
4 ool T Aot 549 A9 A% = W

9] Aol U A}, HukEA = HAREA Y Add 7Y
o] AE A} W 2718 ool XA ZJ3HAl (lipid lowering
agent) Y o}~3]® (aspirin) 9 & 4BAE F718k] &
3t A= gPdellA] AlLlsisich

2. QUANM EX| XA} U OIHAZ

BE SAelM A, A%, 714 A8 d FAVIRE S

pul ) ’

I
Ao

WA B ARt A ()3 AT (W) SAs
Quetelet’s index (BMI=W/H,, kg/m”) & o]-§-3t Az
% (Body mass index, BMID) 2 ARE3IItE AR 44
X AEZ= 8 o o] =49 H] (waist to hip ratio,
WHR) & AH&-3I3iTt

3. OfC|=U4lElnt M3}

Ral
H
lo
I
02

712 o AR FRaEEn, @54, AdokEd, &
o], C—Rkge, &3 A4 A& (lipid profile) T2 EH
ARE Al om AfAldlat o)del 17HE A oR 33
43 Avte] HFS FILh o, o] T F FeAEE, AY
F2HE 1HE FUrEHE 29 AW Y A AR
Mg Ao E 23] S4sh ALY Fo® sk AR
& 3% 54 A7), BN Gaks FA9E B Qe A
oA @ on A7l thal 4 A% (spKu/V, weekly
Kt/V)E 73kl 24713 208 st} o] AWle& A}
shint

Q&d A AETE 19859 Matthews 5'10] wHe
HOMA-IR (homeostasis model assessment of insulin
resistance) & ©]438IaL 1241 oy ¥ AEolx] dd
2 g7 el F5E ST F olF ARRISieH F42
EEE RN

HOMA-IR=fasting insulin (uWU/mL) Xfasting plasma
glucose (mg/dL)/405

A oft)xvd s IS Gt 70Tl ¥E RS
7L s Aol HARE KaEfGiTh & QIFE oft] AL ETIR] aHA|
(adipocytokine antibody, Komed Co., Seoul, Korea) &

o83l PU-IA WL FUL T Bk A2 WAFH =

oY o

N\

b

)

A (enzyme—linked immunosorbent assay, ELISA)
< o]g3le] 11 FEE S



Hye Rim An, et al.: Serum ADPN as a Predictor for Cardiovascular Outcomes in Non—Diabetic ESRD Patients

4, NETIEO| 2 A Y £H

i
L2k

A 2 9 W EE AUV 235 B o
T AR AR o]l HhgE AE S HES ZALRISIEL
AR o vE PN AAE (A FHs A7)
AN, gx 3 A% (FATY] A AYE 5

£, 8N WA (a3 Hsid, HAA,
HEE 2 7] AJAEE A3 AP ESISITh ofF AT Al
AAE Hof 33097 dAdAow 2 #E slo] A
Aglo] WA 495 A2 FF5 AP (primary end point)
o7 sk dAF TR AR Q1S S Hg ul Ay 75
Z35 B3l Ao Ao A Exte] A9 HskE 9
715 W] WRE o] 8sigitk

F
:
.

o

L

o
=3
=
gt
2
ofN
b

|

Hru
v

s

p
o o

5. SA=EA

BE A59 B4 A2+ SPSS for window version 17.0
(SPSS Inc., Chicago, IL, USA) £ o]&3alo] #4331, 7]

Table 1. Baseline Clinical and Biochemical Characteristics
of ESRD Patients

Total (n=80)

Age, years 52.8+13.7
Gender (Female), n (%) 45 (56.3)
Dialysis modality (HD), n (%) 35 (43.8)
Dialysis duration, months 67.1£52.0
Body mass index, kg/m> 22.2+2.5

Waist to hip ratio 0.81+0.08
Systolic blood pressure, mmHg 146.5£20.9
Diastolic blood pressure, mmHg 78.6%114.2
BUN, mg/dL 62.2+18.9
Creatinine, mg/dL 11.6+£3.4

Hemoglobin, g/dL 10.7£1.3

Albumin, g/dL 3.81£0.50
Total cholesterol, mg/dL 179.1£43.9
Triglyceride, mg/dL 132.1+82.8
LDL—cholesterol, mg/dL 108.3£37.9
HDL-cholesterol, mg/dL 44.8+10.4
C—reactive protein, mg/L 1.49+1.84
Glucose, fasting, mg/dL 90.0+17.8
Insulin, fasting, uU/mL 11.7x£7.7

HOMA-IR 2.57+1.79
Adiponectin, ng/mL 16.4£6.1

Abbreviations: ESRD, end—stage renal disease; HD,
hemodialysis; HOMA—IR, homeostasis model assess-
ment of insulin resistance.
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Table 2. Correlation Analysis of Variables Associated with
Serum Adiponectin Level in ESRD Patients

Pearson’s R (r)

Age -0.122
Gender 0.265"
Dialysis modality 0.198
Dialysis duration 0.224
Body mass index 0.004
Waist to hip ratio -0.144"
Systolic blood pressure —-0.037
Diastolic blood pressure 0.029
BUN 0.080
Creatinine 0.191
Hemoglobin —-0.163
Albumin —0.149
Total cholesterol 0.171
Triglyceride 0.117
LDL—-cholesterol 0.128
HDL—cholesterol 0.166"
C—reactive protein —-0.057
Glucose, fasting —-0.147
Insulin, fasting —-0.309°
HOMA-IR -0.321"
"p<0.05, Tp<0.1.

Abbreviations: ESRD, end—stage renal disease; HOMA—
IR, homeostasis model assessment of insulin resistance.
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Table 3. Multiple Linear Regression Analysis for Indepen-

dent Factors Associated with Serum Adiponectin
Level in ESRD Patients

Adiponectin
B +SE p R®
Age —0.006 0.062 0.924
Gender 2.503 1.385 0.075
Waist to hip ratio —3.988 10.043 0.693 0.361
HDL—cholesterol 0.002 0.070  0.978
HOMA-IR —0.880 0.423 0.041

Abbreviations: ESRD, end—stage renal disease; HOMA—
IR, homeostasis model assessment of insulin resistance;
SE, standard error.
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Fig. 1. Correlations between fasting insulin (A), HOMA—IR (B) and serum adiponectin level
in ESRD patients. Pearson’s correlation analysis revealed significant negative correla-
tions between fasting insulin, HOMA—IR and serum adiponectin level.

Abbreviations : ESRD, end—stage renal disease; HOMA—IR, homeostasis model assess-

ment of insulin resistance.
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Fig. 2. Cardiovascular event—free survival curves accor-
ding to median adiponectin level 15.8 ug/mL.

Serum ADPN as a Predictor for Cardiovascular Outcomes in Non—Diabetic ESRD Patients
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Table 4. Univariate and Multivariate Cox Proportional Hazard Models for Cardiovascular Outcomes in ESRD Patients

Cardiovascular outcomes

Predictor variable Unadjusted Adjusted for covariates”
HR (95% CI) P HR (95% CI) P
Age (per year) 1.055 (1.020—-1.090) 0.002 1.031 (0.981-1.084) 0.228
Gender (vs. female) 1.049 (0.453—2.427) 0.912 -
Hemodialysis (vs. PD) 0.511 (0.218-1.197) 0.122 - -
Dialysis duration (per 1 month increment) 0.992 (0.982-1.002) 0.110 - -
Body mass index (per 1.0 kg/m? increment) 1.098 (0.922-1.307) 0.294 - =
Waist to hip ratio (per 0.1 increment) 24.48 (0.55-109.30) 0.001 6.273 (0.002-24700) 0.327
Creatinine (per 1.0 mg/dL increment) 0.869 (0.771-0.980) 0.022 1.061 (0.899-1.253) 0.484
HDL —cholesterol (per 1.0 mg/dL increment) 0.975 (0.934-1.018) 0.246 - —
C—reactive protein (per 1.0 mg/L increment) 1.282 (1.079-1.524) 0.005 1.209 (0.988-1.481) 0.065
HOMA-IR (per 1.0 increment) 1.137 (0.929-1.390) 0.212 - -
Cardiovascular disease history (vs. No) 3.462 (1.476-8.121) 0.004 2.076 (0.810-5.320) 0.128
Adiponectin (per 1.0 ug/mL increment) 0.892 (0.818-0.972) 0.044 0.899 (0.818-0.987) 0.026

"The following parameters were included in the model; age, waist to hip ratio, creatinine, C—reactive protein, cardio-

vascular disease history, and adiponectin.

Abbreviations: CI, confidence interval; ESRD, end—stage renal disease; HOMA—IR, homeostasis model assessment of
insulin resistance; HR, hazard ratio; PD, peritoneal dialysis.
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