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Association of plasma brain natriuretic peptide level and left ventricular remodeling
patients with maintenance haemodialysis

Zhang Yingzi', Liu Hong’, Liu Jinhong', Hu Hong'*

(‘Departement of Nephrology, Jiangyin Hospital, Southeast University, Jiangyin 214400;’Institute of
Nephrology, School of Clinical Medicine , Southeast University, Nanjing 210009, China)

[Abstract] Objective:To determine the association of plasma brain natriuretic peptide (BNP) level and left ventricular remodeling
in patients with maintenance haemodialysis (MHD) and to evaluate the risk factors for increased BNP levels in this population.
Methods: We measured the left ventricular diastolic dimension (LVDD), interventricular septal thickness (IVST), left ventricular
posterior wall thickness (PWT), according to ratio of early to late left ventricular filling velocity (Ve/Va) by tissue Doppler imaging
in 85 patients with MHD. The patients were divided into two groups: left ventricular diastolic dysfunction (Ve/Va<l,n=36) and
without left ventricular diastolic dysfunction (Ve/Va=1, n=49). Plasma high sensitivity C-reactive protein (hs-CRP), parathyroid
hormone (PTH) and BNP levels were determined from medical records. Results: Plasma BNP levels were significantly higher in
patients with left ventricular diastolic dysfunction than in those without left ventricular diastolic dysfunction (P < 0.01). The area
under the receiver-operating characteristic curve for BNP to detect left ventricular diastolic dysfunction was 0.724(95% CI. 0.606-
0.842, P < 0.001). According to LVDD, LVST and PWT, patients were further divided into three groups: the left ventricle with
normal structure group, left ventricle with concentric hypertrophy group, and the left ventricle with eccentric hypertrophy group.
Plasma BNP levels had significantly positive correlation with systolic blood pressure, pulse pressure, IVST, and PWT. Stepwise
multiple regression analysis further revealed that SBP, IVST and PWT were independent risk factors for increased BNP levels (F=
3.217, P=0.028). Conclusion: Plasma BNP level is significantly higher in MHD patients with left ventricular concentric
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hypertrophy and may be a biomarker for assessing left ventricular function. SBP, IVST and PWT are independent risk factors for

increased BNP level.

[Keywords] brain natriuretic peptide; maintenance haemodialysis; left ventricular diastolic dimension; left ventricular remodeling

U LAE IR (cardiovascular disease, CVD) A&
FOENT AT FEIFEH , CVD JFER k% 2k
BFIRIERR 409, KAk IIm RAIFSE C RS 76O
5 BT 5K T RE B AT B A0 = G A T A T R
CVD FRR AT R R R R 76028 254 K
LA RS R Y I IES e diag o= RS 0] 7N

M2 xR A JR K (B-natriuretic peptide, BNP)
S H1 0 28 3 WA I — b ] 10 1L A8 T RE 1) 22 RS L
KU AR, I RBFTE 7R 3% BNP /KP4 CVD
Y A AR AL AR A T L FERRAE RIS
[l R 2 BRI BNP KSP-% 24 454 19325 T (main-
tenance heamodialysis, MHD) e A U1
W HA EE RSB ED, BT, AP REAE TAE
AR b i — 209 RAE A 52 40T K BNP K-
HEODEBRMLR, JHRITEM MHD B2 K¢
BNP /K-F-RfER N ER

1 XgMFE

1.1 *%

VEREAR R B 2 e B VL BT = B i ¥k v A
HUC AT 2R IS BT Y R 85 B, R B 47
B, 4 38 1], SFHA4E IS (51.15 = 11.62) %, ¥4
BHT 3 WK, BFIR 4.0~4.5 h, R IHFRUER TR S AR B b
VR, TOL P SRR s XLt P s BT % , 325 AT i M v
1.3 m?, i BEMFE Nk &M . ORESEN 34
AU ;@1 A AN TAYERE, KiEZIMEFFAR,
e AT DI RESZ 40, 00 A IG5 = 0 e | )
P ARAE I 21, ToNE P BH ZEME G 0 F5 27 B 00 Ik
MR . ML ALC UK 55, @4 = Wi Uhe
W, e D E S N 50%, BARERILE 1,

12 Fik
12.1 SEHEES

AR E Y BENRIAT O kA, RA
Philips IE33 B A2 RS, L3 1~5 MHz, 52
s UMM SR, H B P KA S, v
2 ZURME  (Doppler tissue imaging, DTI) il
U A DU s U1 T %S () B 0 — 3 PR A 47 7 LB 0

[ Acta Univ Med Nanjing,2015,35(10) : 1409-1414]

®1 BE-RHEH
Table 1 The general data of patients

S i BfE
(/%) 47/38
iy () 51.15 £ 11.62
FEATHTE (H) 46.13 + 18.42
TR (kg) 60.46 + 11.13
BENTBLK I (mL) 2 467.50 + 663.47
BMI(kg/m?) 22.41 +3.52
W 46 (mmHg) 146.88 + 23.42
& 5K % (mmHg) 84.05 + 11.89
Jik % (mmHg) 62.83 + 22.60
ZE WA AR AR (mm) 32.78 + 4.09
ZE ZEEFIRAR AR (mm) 49.95 + 4.92
A EFFIRRI E PR (mm)  11.63 +2.54
1 JE BEJRJE (mm) 11.65 +2.21
ZEZE SN EL (%) 63.20 + 6.01
Vi/V, 0.87 + 0.31

I JUEF (umol /1) 1 006.34 + 220.69
PR Z A (mmol/L) 22.89 + 4.74
MELEH (g/L) 94.38 + 14.10
FUR S IR 2 (pg/mL) 61.26(6.50~253.00)

R C- W H (mg/L) 4.87(0.15~30.40)

{HIEE (the early diastolic peak velocities, Ve) 54
SR BEIAIE(E L (the late diastolic peak velocities,
Va), IH5 Ve/Va FUAE , B A ] [R)—BE 2R
FHEEITSE O A A, A6l 3~5 >0 30 J 191 A &1
AR 3 SO RIZFME, DL Ve/
Va 1 I e % &7 sk DO RERR AT bR vk, R 0
R 2. HOEFFKINEERERA (Ve/Va < 1,n=
36) FEF Ik DIREIEH 41 (Ve/Va =1,0=49)1, JHK
P 22 = AR AR AR (LVDD) | &F 7k oK 48 ] i JE i
(IVST) 76 % J BEJRLEE (PWT) PTAh (B A2 A AL
HHH 3 A IEFHMRA (VST PWT k<
11~12 mm, ZM<10~11 mm;LVDD B #:<55 mm,
L PE<50 mm) , [0 PE AR R (VST . PWT 54 =
11~12 mm, Z=10~11 mm;LVDD B #:<55 mm,
7 PE<50 mm) ; B0 PR R 41 (IVST . PWT 5 =
11~12 mm, Z M =10~11 mm;LVDD 5 =55 mm,
=50 mm),

1.2.2 i
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BEHRING/BN prospec %) ; R 5% B8 & (parathy-
roid hormone, PTH) RH{b2 &5tk e (£H
Beckman Coulter /UniCel DxI 800 %), BNP | &%
FHE 6 iE 2 (36 F Architect i2000SR %)

13 %itdsa

I SPSS16.0 G314 T /00T o THaEE TR
FFE I IE S /A0 B LI SA R = ARifE2E (X + 9)
FOR A GOR LA AR (B ME~ B R (B s, I
TP ECE 4 WA B] FERCR AT ¢ K g0 sl =2 -2 e
U #:58 (Mann-Whitney U test), —2H 0] Hb#8 R
ANOVA 355, Hr PR L3 (post hoc ) R H Bonfer-

*2 EUOEITFKINBEEEREOESTKINGER

roni 7% ; FALRI R AH /MoK FH Spearman AH% | £
R MR Z TTLe M, BNP H)IZIBiR6E
Z i H TAEFRFME (receive operating characteristic,
ROC) Hh £k 7F41 , It ROC Hh £k T i #X (area under
the receiver operation characteristics curve, AUC)%f
BV BNP BOIZIBHERRTE . SR RUIAG S, P <
0.05 IR A GHER L,

2 5 R

2.1 3 BNP R-F L5 £ 24K AREFF X &

e EEPIRDIREREIG AL 36 171], 220 E&F KT
REIEH2H 49 ], PRALAFEIE BT ] B AL | 1L
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hs-CRP ¥ 5 E T+ (£ 2)
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Table 2 Data of the normal group and abnormal group in left ventricular diastolic dysfunction patient

ZEEEFIRIAREIE # 4H (n=49) EEEFIRDIRERIGL (n=49) P{E
PR (B /L) 29/20 21/15 >0.05
A () 46 + 22 54 + 12 >0.05
BTN 42 £ 34 53+ 25 >0.05
FARE (kg) 59 £ 15 63 £ 12 >0.05
AT & (mL) 2298 + 1333 2539 + 830 >0.05
BMI(kg/m?) 2172 £5.95 23.12 + 3.84 >0.05
W (mmHg) 140 + 39 158 + 19 >0.05
#75KE (mmHg) 86 = 23 87 £ 14 >0.05
Jik IR (mmHg) 53 £ 26 72 + 20 0.003
ZEZEEFIRAR AR (mm) 49.67 + 10.75 52.00 + 5.00 >0.05
J2 2 EF IR B 2 A FR L (mm) 10.93 + 2.11 12.86 + 2.93 >0.05
ZEJGRERE (mm) 10.78 + 2.13 12.53 + 2.31 >0.05
LEESMATH (%) 65.57 £ 11.4 63.69 + 6.40 >0.05
IMLILET (wmol/L) 1 071.76 + 399.68 1 002.00 + 254.00 0.038
JRZ A (mmol/L) 2442 + 11.33 22.00 + 5.00 >0.05
ML M (g/L) 93.72 + 30.76 93.00 + 16.00 >0.05
PTH (pg/mL) 52.16(0.40~297.20) 52.00(0.30~253.80) >0.05
hs-CRP(mg/L) 2.96(0.15~17.70) 5.00(0.15~30.40) 0.009
BNP(pg/mL) 309.5(124.0~1 086.4) 1 279.0(195.0~5 000.0) <0.001

2.2 i BNPRES A £AF R aEIEF 09450 BEOPEIREA AT BERIN(P < 0.05), R,

M1E

IM3% BNP 2 MHD £ 720 = & ik DI RERR i
) AUC K 0.724 (95C1:0.606~0.842,P < 0001, & 1),
23 mEBNPARKFSLAEEFRX AR

LEZEIEF AR 41 4], A% mLOHEIREL 21

], 2 2B O R A 23 ], 5522 % E A UL AH
e, ZEZ O PERE A R 1K BNP KOV 5T
(P=0.007), ¥, THRE, #EHiKE LVDD,
VST PWT i i & H T IEHHBI4L (P < 0.05), £

DML LVDD A8 O M AT R4 8 & 48
IVST . PWT {5 0] BH S BEAIR (3R 3) .
2.4 BNP 55 R AH 09 A8 K A5 HF

HAP R A M 45 R F W BNP 5 SBP (r =
0.336,P = 0.002) JikJE (r = 0.301,P = 0.006) . IVST
(r = 0.315,P = 0.004) PWT (r = 0.334,P = 0.002)
EREFEEMHLKR,

F R 2R A b A S 2R DGR SBP Tk |
IVST PWT YEh B 728 & |, [RlA BNP #E47 X 500 4
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i s
& ] 3 3 i
AUC=0.724(0.606~0.842) KR KA L E AL E MHD 55
027 F< 0.001 TR SER P R, MR I PRI Tk — I 5
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Figure 1 Prediction of ROC curve of left ventricular di- Lﬁ)ﬁ*ﬁ ‘%‘% CVD ,%ﬁ%&éﬁ%%%ﬁjﬂ‘ Hjé[g'o
astolic dysfunction in the plasma level of BNP SN ’ S 7 #E & K T RE R AT 1 2 e |
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Table3 Data of normal left ventricular geometry group, Concentric hypertrophy group and eccentric hypertrophy group patients

IEHFEIZH (n=41) O PERRIEL (n=21) B A (n=23)
(/%) 17/24 21/0 10/13
A (F) 4838 + 12.78 5341 + 8.39" 48.04 = 12.34
FETETE (A 50.02 + 15.51 4391 + 20.84 48.63 +29.11
TR (kg) 56.31 + 8.78 64.98 £ 11.21" 63.77 = 7.69*
FEATIK & (mL) 2 096.43 + 538.90 2 645.45 + 812.39* 2 470.83 + 706.02
BMI(kg/m?) 21.54 £ 3.11 2291 +3.73 23.06 + 2.77
W48 i (mmHg) 139.86 + 22.45 150.23 + 18.64 150.04 + 18.12
#ik I (mmHg) 84.07 + 10.90 86.50 + 12.01 87.33 + 12.80
JikFE (mmHg) 55.79 + 19.26 63.73 + 18.81 62.71 + 15.03
L ZEEF KRR AR (mm) 46.19 + 2.91 50.35 + 3.46* 55.63 + 2.53*"
ZE B FF AR A ZE A 5 (mm) 10.12 + 1.42 14.80 + 2.39* 11.98 + 1.81**
AZEJFRERRE (mm) 10.07 + 1.31 1442 +1.97* 11.54 + 1.35*
ZE G4 (%) 66.74 + 5.79 62.95 + 7.10 64.67 + 5.78
I LT ( mol /L) 1 009.48 + 201.89 1 059.97 + 224.28 1 136.05 + 276.08
FRZ A (mmol/L) 24.74 £ 6.00 21.69 + 4.64 25.38 + 6.80
MLHEA (g/L) 100.12 + 13.77 93.36 + 18.82 94.35 + 16.02
PTH (pg/mL) 54.05(0.40~184.50) 48.75(4.20~297.20) 56.93(0.70~253.00)
hs-CRP(mg/L) 3.48(0.15~8.50) 5.56(0.23~30.40) 3.40(0.15~15.40)
BNP(pg/ml) 476.52(18.50~1 842.00) 1 427.81(56.10~5 000.00) *  619.28(22.00~1 842.00)*

HIEHWHMA E, P < 0.05; 500 MR R i, P < 0.05,

ﬂjlﬁi:lgBNP 10 jﬂj&I%JgBNp
20 — ' z
o 0.8 o
157 B /\ N @‘y&:
/ ¥ 0.6 =
% = “
& 107 =
= = 04
37 0.2
0 1 T T 0.0 T T T T
_ 0 2 4 0.0 0.2 04 0.6 0.8 1.0
B bR LR LB %

B2 M3 BNP KE5IEKRIERE & E R LTS5

Figure 2 Multiple regression analysis of plasma BNP level and clinical indexes
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BE A EEPIKTREAFAEXE LUk G i Wik . SR
B8 A A 7 T e PR MRS R | T (58 L DA 0
FEFIRIIAE HA RS AL L, BNPAE N
— T AR 28 N AR KO S X A2 )
RERE AT AYI2 W (AR 25 10 4R AR ER AR 12
FIRFTT . — ZRINIGRESE B4 UESE , O S 15 740
IM3% BNP ACF-EIAT H 30T &, w] DAVE R S i 25 1)
RESH M AE bR B, WO 5 58 L0 b
DhEs PRI BNP Y FEAE S —AN 0 DI RE R W 11 12
Wisbn 5 AFER, B, IRRAFIE st — 2 BoRis
PrE& Ve CVD s fa ARE, JLImdE BNP i 5
BT XU I ) B SRR BT R R R EL A 2 W i
H, REAAFIEH, RIS 3 A0 O = Tk DI ek
R0 MHD 3% 5720 = £ 5K DI 68 15 19 34 M
b, LK BNP /K- 7w ARG, FERi T
YRR BERT b 20" KFEA S S PEAR 13K BNP 7K
SEXTZEEE KT RERR AT IS Wi, 45 R4, TF
BA 22D ZE AR DIREREAS I MHD B, &75KD)
REREASZ] BNP KPR ET iR DIRE I 4 o & T+, 5
ZARPRA A E AP I D) Re RS A 2B i, iE— 2P
BAIE T A I BR A I o &%

ARSR BT R 20D = IR O E I RE SRR
1) S SRS HE LR I PR E X S o s 2 A
I8 FBMAFARE S P O B RIS 7
FEWFI/N JEAR, ElE] R B = BER AR SR
M, b3 R Ay T B [ A HLA LR R 3 DA S x)
O FE A EIE ) RIZ W I, (BT R,
WF 5T &30 22 s R 5 3500 0 == LA AR 2 e B 0 ==
AEJET] fih % BNP 4338t tb4h , Mallamaci 2517
FE MHD 35 A7k 58 & 3 BNP KT 5 4
DEBEZ YA Nitta 208 A 4L & 3 BNP 7K
HEOEFRERHEA BENIEMECR, HEAX
I3 BNP 7K 5 7600 240 1Y G ZR A BFSE AT AR X 45
B TEARPEGEH HKHE LVDD (IVST PWT 7K-F-H i
BOT R IEE IEF RV | 1) O AT R4 RN 5O
B4, KBS LD PEIR R 4L A I 3% BNP /KF
B K TR T O PR R TR 2 e B e O
JNEJEZH BNP ¥k B2 48 F A BRI To W e it 25 5%
PR L% BNP 7K SR BEXT MHD 83 22 .0 % [6].0
PEREE B WA

KAl AR FE UE S e ML, I 2R K

AOENE, A E R NE KR NEERK
- hs-CRP 3§ | ML £15E 1 (Hb) FEARAE P R & BNP
IS5 T ST fE R R R U IR ST o, B
AT RIS 27K SBP, ik . TVST . PWT
A5 IM3E BNP K- B EHC #7204k
PEENH ST /5 & B8 SBP IVST PWT HEA B[ 75 #2 (P
< 0.05), #7n ke bR & BNP K- T s RS fE
K& P25, 1 hs-CRP.Hb . LVDD %4545 5 11 3% BNP
IOV IAH TR s BB S22 57, AR
AR B3R X 5 523 B = ) R FE B 1 25 7
PEA G,

ZE LTk, AR T T 9T A0 45 R HE R SBP,
IVST PWT M4 /2& MHD % BNP /KF-Ry5h 7 G
K2, H BNP KT AT REVE A Z R A A2 & 67K
TIRe AT K 22 2 O R R B A= A
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