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ABSTRACT

Relationship between serum N-terminal pro-brain
natriuretic peptide density and Left ventricular
dysfunction and Extracellular water in continuous
ambulatory peritoneal dialysis patients

Na Ra Yun
Adviser : Prof. Jong Hoon Chung, MD.
Department of Medicine,

Graduate School of Chosun University

Background

This study inquired the relationship between serum N-terminal pro-brain
natriuretic peptide(NT-pro BNP) levels and extracellular water(ECW%)
and left ventricular(LV) dysfunction in continuous ambulatory peritoneal

dialysis (CAPD) patients.

Method

We conducted a prospective study of 30 CAPD patients : 19 males, 11
females: mean age 47%12 years; 14 with diabetes mellitus and 16
non-diabetes mellitus. Each patient was admitted to Department of internal
medicine, Chosun University Hospital between Febrary, 2006 and Octorber,
2006. Echocardiography was performed using a HDI 5000(Philips,USA),
allowing M-mode,two—dimensional measurement. A multifrequency
bioimpedance analyzer was used; ECW% was calculated as a percentage

of total body water and was understood the index of volume load of



CAPD patients.

Result

Mean serum NT-pro BNP level was 14236.56(83-35000)pg/mL.. LV mass
index and LV ejection fraction (%) were 151.67+42.5g/m? 57.48+12.9%.
Mean Extracellular water(%) was 35.97£1.04%. Serum NT-pro BNP levels
correlated positively with LV mass index (r=0.768, p=0.01), and
Extracellular water (2%)(r=0.866, p=0.01) and negatively with LV ejection
fraction (r=-0.808, p=0.01.)

Conclusion

Serum NT-pro BNP levels significantly correlated with LV mass
index,LV ejection fraction and extracellular water(%). Therefore, serum
NT-pro BNP levels can be clinical predictive maker for LV hypertrophy,
LV dysfunction and hydration status in CAPD patients.

KEY WORDS: CAPD; NT-pro BNP; ECW%; LVMI, LVEF%
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1) €% NT-pro-BNP= o3 F& Aol F& AAolA 3023 A4S Fsta
Fpell AA  AHATG ARES P HA ol electrochemiluminescence
immunoassay(Rocher Diagnostics Indianapolis,Indiana,USA) & %3to] =A 3}
A

2) HDI 5000(Philips,USA), M-mode, 2-Dimension A %S 37| A2 5 & 4]
A wrE A4 (ejection  fraction), AA % AojolX(wall motion
abnormality), A4 Alo]l=t TF=7| (interventricular septal thickness, IVST), A2
St A (posterior wall thickness, PWT), o] &7 % A4 2 A (LV diameter
at end-diastole, LVDd) & &<atdlx, A4 AHAF(LV mass Index)+
Devereus7} Al kgt &2

(LV mass (g) = 1.04x{(IVSd + LVPWd + LVIDd)*- LVIDd?® - 13.6)
of wel HAY AFE Fote] dA AxHH R Y ARE

3) Multifrequency bioimpedance analyzerS ©]-&3}o] & AR &71E, oF &
vhek, oF ohdtule oF FHuldgo] F 8709 electrodes® B¢ resistance®}

impedanceE =435t 1KHzolA IMHzAlelZ2 ZAHE  resistance®}

A4 391

impedenceE Ut ¥4l 4833



arm (A) RIs = arm length (cm)? / Ra(Q)
leg (L) RI. = leg length (cm)? / RL(Q)
trunk (T) RIt = trunk height(cm)?/ Rr(Q)
Whole body(SUM)
Rlsum = total body height(cm)?/ Rra(R)+Rpa(Q)+R1(Q)+Rri(Q)+RiL(Q)
o] do]HE5<S BIA softwareE o] §38lo] Lukaski formula®”el wel & A

o, Aol AL G0z A Tahsit.

RE 7144 A =B (descriptive data)s HF+EEHzF, 2
ettt BAIAEE SPSS for Windows 12.0& o] &3t S a3kl aL
p-value7t 0.05 W%l A& FAAHOE fFYg o7t v AR A
=3

g3 NT-pro BNPFXZE tha @xlold v AFEEE H7] dite 22
A3t (log transformation)d log NT-pro BNP #to] A XS H
S AN, TS e= xds9y. @4 NT-pro BNP sx¢ thE2 ¥

S0 ABAAY EAo = Spearman-s Correlation analysisE o] &34



m 2 3

HasatE F 30980 en, 83 NT-pro BNPF =, Al¥ & HA(ECW%), =
A A A 4 (LVMIg/m?) 2} =44 1= Al 5 (EF%) 9 T
14236.56(83-35000)pg/mL, 35.97+1.04%, 151.67+42.5g/m?, 57.48+12.9%

#AES 93 NT-pro-BNP v=% 7lEo2 A IFo=2 vUridv. 8%
NT-pro BNP #%Xo met A ®a 7252 1-1000pg/mL, FHA T1H-<
1001-10000pg/mL, A¥HA A 152 10001-35000pg/mLo 2 o] A d A}
A WA aFY F70FLE 296.8pg/mLolil  FHAgE 83.15pg/mL, Hulak
516.3pg/mLZ 6ol x, F WA I FE 4688.1pg/mL,FH A w
1585pg/mL, HWgt 6579pg/mL  129%eldow, A WA a5 S
29175.3pg/mL, #H Ak 12621pg/mL, Wi g 35000pg/mL, 129 & 73} t}.

T, B RY A5l o@ FAEe A 4%

o

Al 1A 25 (3% NT-pro BNP7F 7HY =& 15)ol Al 187.44+34g/m*= 7}
T =2 A4 AFAF(LVMIg/m*)E B AL, 4767+10%= 717 @+ 234
A EAF(EF%)E BT =9 AXNECW2%)S 36.87+05% = 71
dth F WA 25 A4 AFAF(LVMIg/m®) 134.4+26g/m?, 44 6
Al 5= (EF %)60.25+6.6%, Al 9] H(ECW%)> 35.74£0.6%<] A5 H I A
A gl e AN FFAF(LVMIg/m?)107.14+12g/m?, HA4A #tEA 5
(EF%)74.4+7%, A Z & H(ECW%) 34.4+0.4%°] | t}.

a8, Al 2F 7 total Kt/v, BMI(Body Mass Index), CRP, A2 9
g Apole HolA @dtt. (Table 1)

H ¥ A3 Spearman's Correlation analysisol]l wW&} &% NT-pro BNP
o HAA AZFAF(LVMIg/m?®), #FAA WA (EF%), AE]HECW%)
MEre] ARaAE dotrR gy, €% NT-pro BNPE HAA A=A
(LVMIg/m?) 9} A Z o] H(ECW%)ol &4 o= (positively) o3 AFABAE
B9 3 (r=0.854, p=0.01), (r=0.857, p=0.01), @3 NT-pro BNP¢ HA 24 ==
AT (EF%) = 4 22 (negatively) ot AFAAAE R AH(r=-0.835,

d

Hi

(e



p=0.01.). (Table 2)

Framingham'”¢] #4124 vld A 715 F3to] HZA2 A 2571

A
A A 131mg/m2, o] 442l 7§ 100mg/m® o] duj= Aot B4
A EARE 56%= Aostth. A 3099 #A T 83%9 &AL 4

Ao 2 B 70% A HAAE Ve FelE B

[¢)

A& Qg B BEA dAoa] A NT-pro BNPE FHAa A= 247}

Z7kskel wel F7AA S ® 9 (Figure 1), #FHA14A vrEA =71 F718to] uhg)
HarrAds BRA o (Figure 2), Ao do] F7kshol] whe} F7bsks vl A
& yErd A .(Figure 3).
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S} bioimpedance studyE Ald et &% BNPE FAsto] A
o 75_34, T4 A8 AFe 84 BNP wx9 zoly =A ¢l
FA @Al M A AR A= AdsE dF BNP7E F7te)

T Yo ARaAE BAdh o9 dle A FHRsE A §H o] AAIL
7ol A AW Ao ATAXEoA ®HIEHE pro-BNPe #HE F
Y Dasfoors ™ AR Ao A HAH BNPEE=7}

Aol dEetel FEel R e ol @ake A HHE wdsiEm

A4 A%e WAL dWHES WA BNPEEE solmdclom iowA
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o £ A BAA BF pro-BNPS 94A FE4el dE ATt

A
AT LeeTo® 30% o] HuteA g A2 oz Alaa Ao A,
84 NT-pro-BNP7F S7hete] el #4a dax 470 Srbeba, 44 o

EAlF7 Aacte YT AABAE BAou AExoddes {Fold Adud
A2 wolx gt sdth B AFAHE Lee 5% =E3 wzdA A
&4 ole) B 24 A% FAA ¥F NT-pro BNP ¢ ¥E7b F7hekw
A AFASE FAE D YA wEAS gadts AL BeFe ¥

o
4 NT-pro BNP7F 244 nd, 44 7% 242 #4383 2 5+ Ao
U, Lee59” =83} tt2A 8% NT-pro BNP7b F7bge] we ou gl
MEL Ao Z713tE AS By % NT-pro BNP7F Eu
F HEI} U= HEd e X2 olfE F dsS o
HUHEA A Sxpol A wEAF A QD Al #H-ErE A&
At FAA 7150 "WolAm Ao MTAEES 1FAA 3 NT-pro
BNPe| ®H|7} Z7bH 22, 8% NT-pro BNPO %%/t =
(ECW%)3 #4242 AZFAF(LVMIg/m?) 7 9n A Z7tsta 42 db&
AT (EF%)7F u YA Zasts e AadAZE vdEd ez Aztd
=
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VI & 9

W7 o kB4 B A @A NT-pro-BNP level, AlXZ & H(ECW%), 4
FxEIE 53 HAA AEAF, AN AIFAFE FAHS A o) B A
A

of that 1zS E35lo] NT-pro-BNPo AAA f-8Alo sl doln

w2006 29 5E 20060 10€ 704 A gty Y Al 2he] o] 2§
2 & 1d ol CAPD A8 < ¢4y 30%W IAE vdo=z g4
pro-BNP level? A EEA71E &3 AXAE F3ta AFx2595

A4 E:ASL A0 AFAFE AT o3 AAAAC diE &

ol 2},

A o OdEAE F 30W oz Hat 47124 ol Atk P AF 199, oA}
el AFHe] e A3e Fuvt 169, 18y 79, A4 23
9ol k. @A NT-pro BNP &%, AIEZ] NECW%), 2444 FA 4+
(LVMIg/m?) ¢} 42 wrE A5 (EF%) 9 5 a2 14236.56(83-35000)pg/mL,
35.97+1.04%, 151.67+42.5g/m?, 57.48+12.9% 9 t}. @4 NT-pro BNP ¥ %+
A DGR F(LVMIg/m?) 9t M EZ L] A (ECW%)ol A 2o = (positively)
T AAAAE B A (r=0.854, p=0.01), (r=0.857, p=0.01), @3 NT-pro
BNPe} A4 vr& A4 (EF%)otE &4 0 2 (negatively) £ 93 AaAaAA=
(r=-0.835, p=0.01.).
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Table 1. Comparison according to serum NT-pro BNP tertiles

1st tertile 2nd tertile 3rd tertile

(n=6) (n=12) (n=12)
NT-pro BNP 296.79 4688.08 29175.20
(pg/ml) (£157.51) (£1784.642) (£9030)

LV mass index 107.14 134.44 187.44
(g/m”) (£12.33) (£26.60) (+£34.96)

Ejection Fraction 74.4 60.25 47.67
(%) (£7.02) (£6.59) (£10.95)

34.42 35.74 36.86

Extracellular water

(£0.37) (£0.63) (£0.53)

2.2260 1.923 1.876

Total Kt/V

(£0.512) (£0.4060 (£0.383)

24.26 24.14 24.96

BMI

(£3.09) (£2.11) (£1.62)

0.472 0.621 0.709

CRP

(£0.264) (£0.593) (£0.716)

M:F 3:3 8 : 4 8 : 4
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Table 2. Correlation between serum NT-pro BNP level , LVMI, EF and ECW
in CAPD patients

LnproBNP |LVMIG/M2 |EF% ECW%

LnproBNP |4t

]
=
4>

1.000| .854(xx)| —.835(x*)| .857(x*)

LVMI(g/m) |&f2FH 2= .854(**) 1.000| —.865(x*)| .811(x*)
Spearman
9| rho
EF(%) At A 2= | —.835(x%)| —.865(**) 1.000| —.855(x*)
ECW(%) A2 B57(**)|  .811(**)| —.855(x%) 1.000

o At Ro|+F0] 0.01YLICHES).

LnproBNP: Log N-terminal pro brain natriuretic peptide
LVMI: Left ventricular mass index

EF: Ejection fraction

ECW: Extracellular Water

CAPD: Continuous ambulatory peritoneal dialysis patients

_17_



Figure 1 Correlation between Ln NT-pro BNP level and LV mass index.
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Figure 2 Correlation between Ln NT-pro BNP level and Ejection fraction.
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Figure 3 Correlation between Ln NT-pro BNP level and Extracellular water
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