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[Abstract] Objective To study the level of NT-pro brain natriuretic peptide (NT-proBNP) and its
correlation with heart remodeling and function in maintenance hemodialysis ( MHD) patients.

Methods NT-proBNP level was determined in 117 MHD patients before a regular 4-hour hemodialysis
(HD). Echocardiography was performed on a non-dialysis day. The clinical and biochemical
characteristics of MHD patients were collected. The MHD patients were divided into four sub-groups
according to their NT-proBNP levels. Results All of the patients had pre-dialysis concentration of
NT-proBNP above the cut-off values for HF. There were differences in age, interdialysis bodyweight
gain, ultrafiltration volume, systolic blood pressure ( SBP), hemoglobin, heamatocrit, left atrial
diameters (LAD) and left ventricle mass index (LVMI) between the higher level NT-proBNP group
and lower level group (P<C0. 01 or P<C0.05). The marker levels positively correlated with systolic
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blood pressure (SBP) (r=0. 348, P<C0.01),left atrial diameters(LAD) (»=10.312,P =0. 01)and left

ventricle mass index(LVMD (= 0. 529, P<C0.01). Strong inverse correlation was found between NT-
proBNP and hemoglobin (+ = = 0.210, P = 0. 006) , hematocrit (» = — 0. 201, P = 0. 030) and pre-
albumin as well (r= —0.377,P<C0.01). In the multiple regression model, higher SBP (g=0.370,P =
0.001) ,lower serum pre-albumin (8= —0.459,P<C0.001) and greater LVMI (8= 0.251,P =0.025)

were significant independent influential factors for increased NT-proBNP level. The elevated NT-

proBNP level also positively correlated with ACC/AHA heart failure stages (» =0.553,P<C0.01).

Conclusions NT-proBNP level is markedly elevated in MHD patients. Higher SBP, lower serum pre-

albumin and greater LVMI are significant independent influential factors for increased NT-proBNP

level which may reflect heart remodeling and function in MHD patients.
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Tab 1 Basic characteristics of the study population

Characteristic Value
No. of patients (n) 117
Age(y) 61.76 £12.17
Gender(male/female) 61/56
Duration of dialysis treatment (y) 7.161 4,12
Body mass index(kg/m?) 20.88 £ 3.07
Systolic blood pressure(mmHg) 134.12£23,99
Diastolic blood pressure(mmHg) 76.97 £13,37
Hypertension( %) 89.7
Diabetes mellitus( %) 9.4
Known coronary heart disease( %) 38.5
Past heart failure( %) 36.7
Cause of ESRD[#( %) ]
CGN 60(51)
ADPKD 10(8)
DN 10(8)
EH 23(20)
IgAN 1D
LN 2(2)
ON 8(7)
CPN 3(3)

ESRD: End stage renal disease; CGN: Chronic glomerulonephritis;
ADPKD: Autosomal dominant polycystic kidney disease; DN: Diabetic
nephropathy; EH: Primary hypertension; IgAN: IgA nephropathy; LN:

Lupus nephritis;  ON: Obstructive nephropathy; CPN; Chronic

pyelonephritis; 1 mmHg = 0. 133 kPa.
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Tab 2 Clinic characteristics of the study population by NT-proBNP quartiles (pg/mL)

(x t5)

Clinical Characteristics

Group A(427 -1 903)

Group B(1 903 — 4 242)

Group C(4 242 -8 298)

Group D(8 298 — 35 000)

(n=29) (n=29) (n=29) (n=30)

Age (y) 62.17 £10. 66 62.21+12.81 58.17£13.29 64.40+11.55
Age=75y [n( %) ] 5(4) 6(5) 4(3) 9(7)
Gender (male/female) 15/14 11/18 16/13 15/15
Duration on HD (y) 6.59+ 4,50 6.41+3.5 7.57+4.07 8.07+4.29
Systolic BP (mmHg) 120. 66 £ 21. 73 133. 41 £ 25, 54 139,28 £ 18, 25D 142.83 £ 24, 6
Diastolic BP (mmHg) 72.48 £10.77 78.41£13.75 79.52+13.99 8.07+4.29
Dry body weight (kg) 58.06 £ 7. 98 58,97+ 10. 73 55.41%10.52 55,48+ 8. 84
BMI (kg/m?) 21.14+£2.33 21.55+3.58 20.76 £3.32 20.06+2,.86
Inter-HD BW increase (kg) 2.05%£1.03 2.62£0,90" 2.39+£0.78 2.00£0.93
Ultrafiltration volume (mL) 2606.9 £936. 53 3182.76 £908. 32" 3182.76 £ 1080, 36" 2886. 67 £ 939, 45
Residual urine volume (mL/d) 150 284, 73 60.34+137.17 175. 0+ 398.72 151.67 £329. 18
Kt/v 1.54£0.25 1.57+0.23 1.58 £0. 31 1.53+0.24
B-blockers (1) 19 17 19 18
ACEI/ARB (n) 13 13 9 12
Hypertension (n) 24 26 28 27
Diabetes mellitus (1) 1 4 5 1
Known coronary heart disease (1) 5 12 9 19
Heart failure (n) 3 11 11 18
Cause of ESRD [n( %) ]

CGN 17C(14) 14(12) 15(13) 14(12)

ADPKD 3(3) 3(3) 2(2) 2(2)

DN 3(3) 3(3) 2(2) 2(2)

EH 5(4) 5(4) 6(5) 7(6)

1IgAN 0C0) 0C0) 1D 0C0)

LN 0C0) 0C0) 2(2) 0C0)

ON 1D 3(3) 1D 3(3)

CPN 0C0) 1D 0C0) 2(2)

M ys. group A, P<C0. 05. HD: Heamodialysis; BP: Blood pressure; BMI: Body mass index; BW: Body weight; ACEI: Angiotensin-
converting enzyme inhibitor; ARB: AT1 receptor blocker; ESRD: End stage renal disease; CGN; Chronic glomerulonephritis; ADPKD:
Autosomal dominant polycystic kidney disease; DN Diabetic nephropathy; EH: Primary hypertension; IgAN:IgA nephropathy; LN: Lupus
nephritis; ON:Obstructive nephropathy; CPN:Chronic pyelonephritis; 1 mmHg = 0. 133 kPa.

£ 3 #FMEMERAME NT-proBNP /K 5 ([0 453 i 4, pg/mL) % I 48 18] L 36 = KD B IR FR B LR
Tab 3 Laboratory and echocardiography results of the study population by NT-proBNP quartiles (pg/mL) (& £5)

Group A(427 -1 903) Group B(1 903 — 4 242) Group C(4 242 -8 298) Group D(8 298 = 35 000)

Clinical Characteristics

(n=29) (n=29) (n=29) (n=30)
Hemoglobin (g/1) 109. 69 £ 25, 01 115.75 £ 16. 66 107.28 £10. 13 106.97 £12, 6
Heamatocrit (%) 35.00%4.10 35.48 £ 4.66 33.11£2,9500@ 33.41£3. 720
Albumin (g/L) 40.00+2.29 39.62+2,.09 40.66 £6.52 38.87+2.96
Pre-albumin (g/L) 368.31£70. 44 321.03 £88.87" 305. 07 £58. 460> 294,17 £ 74, 66V
Cholesterol(mmol/L) 4.87+1.06 4.42+0.99 4.631£1.04 4.61%1.26
Triglyceride(mmol/L) 2.34+1.86 1.98+£1.21 2.41+1.71 1.57+0.89
Serum Na* (mmol/L) 138. 10 £ 70. 44 135.48 £8.37 138. 62 2,367 134.33+£22,85
Serum P2~ (mmol/L) 1.76 £0. 45 1.73£0. 48 1.7310.48 1.68£0. 46
Serum Ca?* (mmol/L) 2.43+0.21 2.52+0.27 2.41+0.23 2.48+0.31
Parathyroid hormone(mmol/L) 220.63£312.16 242, 60 £307.05 194. 94 £239. 10 346,32 £ 356. 09
Ferritin (pg/L) 339. 80+ 165. 24 223,96+ 192,28 268.75 % 188. 60 237.96 £ 155. 26
CRP (mg/L) 2.73+2. 44 3.03+2.56 2.37+1.83 3.26+2.77
LAD (mm) 35.53+4.28 37.00£5.35 36.60 £5.67 40.81£5, 730>
LVMI((g/m2.7) 38.92 6. 30 40.83+12.93 45.79+12.28 53.21 %10, 740>

Mys, group A, P<C0.05;? vs, group B, P<C0. 05;% vs. group C, P<C0. 05. CRP:C-reactive protein; LAD: Left atrial diameters;

LVMI: Left ventricle mass index.
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Tab 4 InNT-proBNP levels associated with ACC/AHA heart

failure stages in the study population

Heart failure stages MHD () InNT-proBNP (pg/mlL.)
Stage A 48 7.66%0. 82
Stage B 26 8.47+0.78M
Stage C 43 8.97 £ (.99 @

M ys. Stage A, P<<0.01; @ wvs. Stage B, P<C0.01
N \/\
I i
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B Db O E LAY A BNP Rk A K
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= N @ vk Bk 2 & fF Cacute coronary syndrome,
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(4 ik ST 5 Wi PR 2% N'T-proBNP 7K 57 1] iz it 8 %0 I
Ha LML,

Racek ZE AR 4l NYHA .0 DI E4r 2% )7 1545 5
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