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[FZE ] BoY - WhE R AR ENT (RFRIEE) BE AR PR M. FiE - 4% 2016 4 11 H—2017 4 11 AT
AR PR AR R A B PR B MR I B I B R, WS RN TRkl A IR SRR, BT % 5 A e BB R R I i
wiiffksE (overhydration, OH), I4r#iH MR kRS OH ¢ &, 458 - HeA7 200 Bl H NLLIZWISE, Hh Pk 117 61 (58.5%),
TN (56.3113.8) %, PALEMNE 46.6 A H, 4261 (21.0%) BHEAIFMIRG, ZHEHPARB A (OH>1L1L) BEk
141 61 (70.5%), SAHBIER BHAALL, &8 G6EE LR, 70 FREFRREEL (brain natriuretic peptide, BNP) W] T &
(¥ P<0.05), ZuEHAEHF P, 516 (36.2%) MIEIEH, 67 6] (47.5%) JEiFEMh, 46 B (32.6%) BNP<100 pg/mL, % iF
BHp, 2061 (33.9%) AR, 8 6 (13.6%) AN, 161 (1.7%) BNP>400 pg/mL, We4iH. BNP 5 OH 2IEMX (%
r=0.361, P=0.001; BNP r=0.615, P=0.000); ¥/ a0 OH s (P=0.000), 458 - MJE., ¥FMFRIE K BNP K-F51EE
BEBFRREEVNG, AR —IRRIEFOIE AR AL I A IS B E AR, PRl R LR 2 Fs Rss & IR PEAl 5% /&
HMEERE.
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Role of common clinical indicators in volume assessments of peritoneal dialysis patients

SU Xin-yu*, LIU Miao*, YU Zan-zhe, YAN Hao, LI Zhen-yuan, ZHANG He, YUAN Jiang-zi, NI Zhao-hui, FANG Wei
Shanghai Research Center for Peritoneal Dialysis, Department of Nephrology, Renji Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200127, China

[Abstract] Objective - To investigate the role of common clinical indicators in volume assessments of peritoneal dialysis (PD) patients.
Methods - Eligible PD patients in Renji Hospital, Shanghai Jiao Tong University School of Medicine from Nov. 2016 to Nov. 2017 were enrolled.
Demographic data of patients were collected and clinical parameters were measured. Hydration status index overhydration (OH) was measured by
bioimpedance spectroscopy, and the association between clinical indicators and OH was analyzed. Results - A total of 200 PD patients aged 56.3+13.8
years with median PD duration of 46.6 months were enrolled in the study. Among them, 117 (58.5%) patients were males and 42 (21.0%) patients were
diabetic. 141 (70.5%) patients in the present study were overhydrated (OH>1.1 L). Compared to those with normal hydration, the overhydrated patients
had higher blood pressure, more obvious edema and higher brain natriuretic peptide (BNP) level (P<0.05). In the overhydrated patients, 51 (36.2%)
patients had normal blood pressure, 67 (47.5%) patients had no edema and 46 (32.6%) patients had BNP less than 100 pg/mL. In the normal hydrated
patients, 20 (33.9%) patients had high blood pressure, 8 (13.6%) patients had edema and 1 (1.7%) patient had BNP higher than 400 pg/mL. Systolic
pressure and BNP level were both correlated with OH positively (systolic pressure 7=0.361, P=0.001; BNP r=0.615, P=0.000). The patients who had more
obvious edema also had higher OH (P=0.000). Conclusion - Blood pressure, edema and BNP are closely associated with the hydration status, but only one
of these clinical indicators can not accurately reflect the hydration status in all PD patients. Combination of different indicators may be useful in evaluation
of hydration status in PD patients.

[Key words] peritoneal dialysis (PD); hydration status; bioimpedance spectroscopy; blood pressure; edema; brain natriuretic peptide (BNP)
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s, FEIER BE K isi%hltk  (brain natriuretic peptide, BNP)
KRR bR SO B A R, SR e AR Al i
i B BRI R 5 A Frile— L WA, kT
Bor, AR AR PR BT B E F ERE AR
BB, S . ASBIF 90 R FH AR g i BB AR PR 15
BEAMERRE, WK RS B A m DL
H R O E, IR AR, A SO PE A S B A R
REFRAARIE

1 HBREHE

L1 BFsext %
R 2016 47 11 A—2017 4% 11 AT LilF sl K- Ele?

Wbt o {1 BRBEE DR e ROML AR IDE B . A itk

ik >18 B Hag Ml = 34 . HEBrbrifk. OB EE.
QNA BRHEAMNIER . OHERIRK AR IR
MEE, PR E RS, @ B AL EBH,
AP BT T IR A PR R . 4 B e IIFRETE
SEHVEE, AR ARG A 2 A HE SRR Y
Ho ARSI CHIEPE T Aot (IS (3%
e [2016]101K 5), A &% FMERES, rAA
WEBFE MR EENTR (Dianeal”, Baxter) #ATEHT.

1.2 WF5EJid:

121 BETEKE WEEENANDSH#E
AR, R, BT, RN, AJFES, ik
B Charlson & it 45 # ™, I 32 W 5 & 85 35 VR Al
(subjective global assessment, SGA) " I i B & % F Ik
O. BT B EAL L, FFPRhIT IR . i
FEEEDEflibrot: F20, BRIESLATOKM, g, MRSCTLAT
A R, HOST LA EBA Bk, O LA AL A RE
A ODIUESE, D8, FEIMPEC s, g 50,
S A RS, S AT R B IR EEAR S AR
SGA PPy 2 fsr ek : OFE, BAEARTEDL, K&
Wi, HLERER . DREE ., O, BHE K TIRE
FE . WUATHRERERE . KRR EE . 25T s ARG 0L, AR
PEALEE 2 ) T ULIWT, SGA PE&y 4y AEFRRAF (A), 2
HEERAR (B), HEEHRAR (C),

P A B E W R S A R i, DU i 410 & B
(hemoglobin, Hb). Ifiif &Y (serum albumin, sAlb),
B C ) v & [ (high-sensitivity C-reactive protein, hs-
CRP). BNP,

iR BF BT AR RE R, TR EEY
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FTARUEME IS0 0e, ok 24 h )R EFEBEIER, MIE 4 h
BAT VLA i UEFo 2 EL{E (dialysate to plasma ratio for
urea at 4 hours, 4 h D/Pcr). JRZ5{EMRISE (urea clearance
index, Kt/V).
CCr). & 94722 (normalized protein catabolic rate,
nPCR) F5%4s5IhEE (residual renal function, RRF),
1.22 HEYHRERERFGEEAEERE APTR
FEE T 2 05 A i B BR DU B RN A 15 45 49 #1 AL (body
composition monitor, BCM ; Fresenius Medical Care, f&[H)
BEATIN &, D3 £ B R L TS Bl DA 3E A, I
BEWRM 2 LB MEREEER T &R H, 0
BML, VUi BRI, SR & AN R & R ik,
e B WG T A MR o6 . e, BRikoeTy . BROG
A RCEN, EEERLEATAI, DR R, &
BCM 4y #r 5 28 AR b RN R S (total body
water, TBW). 40 Jig #} i#% & (extracellular water, ECW)
Je A8 T i PR & (overhydration, OH), OH HY 2 7% {i
S —1.1 ~ 1.1 L, OH>1.1 L & AR B fum ",

AL i % B& 2 (creatinine clearance rate,

1.3 Hiil )itk

% F SPSS 22.0 #k AT G it 5y Mo IE &40 AR &
R x5 For, JBESS M E R M (01,
03) For, EMERPHHE LR oR, FOTFEA AR5 K
Mann-Whitney U 455 FLA% 2 41 1R 225 5, WS B 1 &40 A
TR Pearson i3 3E 1740 55 Mo B, AE1E &4 A6 FERHA
Spearman i HEfFAHSGPE S B WAMIAS TS, DL P<0.05 FoR
ERAAGUH¥E L,

2 BER

2.1 AZEBEVOR

I 200 5] BB B A A WSS, Hod B P 117 1
(58.5%), FEHAEHE (563+13.8) %, i ffiE HT ik 46.6
(21.3, 84.4) 4~ H, 426 (21.0%) & & FH IR, 27
Bl (13.5%) AHOMEBIR, J5 &R EFERIEE /IR E R
76 5] (38.0%) . HEIRFEE R 26 i (13.0%). =il B L
6 {5l (3.0%). Z B 70 (35%), Hth 14 6] (7%). Ji
IS 71 45 (35.5%), 177 5l (88.5%) & BTN
Free AR R B I E T (continuous ambulatory peritoneal
dialysis, CAPD), 18 {4 (9.0%) & H [a] [P K 15 1532 Hr
(daytime ambulatory peritoneal dialysis, DAPD), 5 {5 (2.5%)
i B shEFENT (automatic peritoneal dialysis, APD), A
GELHAABRh, ALERARFE TR DGR RIE L 1,
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Tab 1 Clinical characteristics of the enrolled patients

TitH

Fif /%
B /n (%)
BT/ A
Charlson & HIEIEH
SGA 743 /n (%)

A

B
HEEREE /g
Hb/ (g/L)
sAlb/ (g/L)
hsCRP/ (mg/L)
4 h D/Pcr
24 h jR& /mL
24 h Bk & /mL
B KV
2 CCr/L/ (J& - 1.73m’) ]
RRF/ (mL/min)
nPCR/g/ (kg - d) ]

2 BB AN A B

i 8% (N=200)

563+13.8

117 (58.5)

46.6 (21.3, 84.4)
2(2, 3)

173 (86.5)

27 (13.5)

140 (110, 180)
107.10+17.17
39.11+3.97

1.57 (0.64, 5.15)

0.59+0.12

290 (0, 900)
455.63+515.53
1.82 (1.55, 2.07)
54.82 (47.74, 68.08)
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2.2 AZBHEMRIRE

A EHPARIEREE SOH (295%), HEHE
i 141 61 (70.5%), EHREAZEER. SARIE
WAL, HREAA AWML, L, BNP
AT R B e 25 e 2 B 2 T e (3 P<0.05), FIl R
FIE R LLBIFE 2 HEE h ER G E L (P=0.248)
(%2).

2.3 Ak OH X &

231 IMESOHMKR MEMESH LR, WHES
OH £ I 2 EAH (r=0.361, P=0.001), IfiH — % &%
ZE LN OH 2 X dh, Wik Y SR BT, TEIL
1, wEEAHEE T, 90 4] (63.8%) LT, 51
Bl (36.2%) MUEIET ., ZEIEWEHH, 20 4] (33.9%)
MEFE, 39 6 (66.1%) MIEIEH.

232 {FMEEL OHRIXA TiFM. BEFM, A
A A OH 435 14 L, 281, 43 L, HEEE

0.79 (0, 3.01)

0.93+0.19

Tab 2 Biochemical and clinical indicators of the enrolled patients

5 H
[ /mmHg
W
Aok
EIEREE /n (%)
x
L2y
;3
O
BNP/ (pg/mL)
PR A PE EZ5 80 /n (%)
0
1
2
3
4
5
BB FIBE EE 25502 /n (%)
ACEI/ARB
5 3803 BL 7]
B =2 (A< L 751
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fiti B4 (N=200)

143.5+18.1

91.7£11.5

118 (59.0)
61 (30.5)
19 (9.5)

2 (1.0)

112.0 (52.5,

20 (10.0)
37 (18.5)
57 (28.5)
47 (23.5)
34 (17.0)

5(2.5)

122 (61.0)
122 (61.0)

100 (50.0)

274.5)

By B 2 4, OH 4% 3.7 L K59 L,

EfEHE OH ke (P=0.000) (1 2),

SRR (BRER), 2

I ek

HERIENEE (N=59) B R EE (N=141) PAE®
135.6+16.6 147.0+17.6 0.000
88.2+11.1 932+11.4 0.005
0.000
51 (86.4) 67 (47.5)
6 (10.2) 55 (39.0)
2(34) 17 (12.1)
0(0) 2(1.4)
52.0 (28.0, 98.0) 151.0 (81.0, 340.0) 0.000
0.000
14 (23.7) 6 (4.3)
15 (25.4) 22 (15.6)
16 (27.1) 41 (29.1)
4 (6.8) 43 (30.5)
9 (15.3) 25 (17.7)
1(1.7) 4(2.8)
28 (47.5) 94 (66.7) 0.016
24 (40.7) 98 (69.5) 0.000
20 (33.9) 80 (56.7) 0.005
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TiH fiti B4 (N=200) HRIEHEE (N=59) AR aalE (V=141) Pa"
F R 66 (33.0) 23 (39.0) 43 (30.5) 0.248
Hofte 45 (22.5) 7 (11.9) 8 (27.0) 0.024
YRR TRAR
OH/L 1.9 (0.8, 3.4) 0.4 (—0.2, 0.7) 2.7 (1.75, 3.9) 0.000
TBW/L 33.70+£6.54 30.21+5.40 35.16+6.43 0.000
ECW/L 159 (13.7, 18.2) 132 (11.6, 15.3) 16.8 (14.7, 18.8) 0.000
OH/ECW 0.13+0.09 0.02+0.05 0.17+0.07 0.000
OH/TBW 0.06+0.05 0.010.02 0.09+0.04 0.000
ECW/TBW 0.48+0.03 0.45+0.02 0.49+0.03 0.000
ECW/ICW 0.92+0.13 0.82+0.08 0.96+0.12 0.000
I URRIEE RS SRR OTEE AL, © 1 mmHg=0.133 kPa, ACEI Jyfn % ok 46 LEFHIHI ; ARB i Sk 35 1 32 (5P ICW haniEmin .
w8 e B E 67 il (47.5%) Tk, 55
20000 ! ° ' (] (39.0%) 2 BEVF M, 17 G (12.1%) vh g iR, 2 {5
" s o0 (14%) BEPEFIEMh, ZABESSEER, S1UE (864%) T
A o o
" TEMh, 6 {5 (10.2%) FRpgig, 2 5l (3.4%) iz,
E 160001 . 2.3.3 BNP 5 0H &% 4nl& 3 Pizs, BNP 5 OH 21
-i 140,00 o R (,=0.615, P=0.000), ZKEBHAESTH, 46 4
E (32.6%) BNP<100 pg/mL; #wE&IEH B%d, 14 (1.7%)
120004
BNP>400 pg/mL (%% 3).,
10400
n o v
80,001 4.001
300200 1,00 0 100 2.00 3.00 4,00 5,00 6.00 7.00 8,00 900 10,00 _ e
3.501 5
QML = ° g
e
JE: OB N.OH J We 4 JE ) E 4, BIOH % —1.1 ~ LIL, W4 JE 1,004 2 ey ° o
100 ~ 140 mmHg, [CHE 1. OH RUCHRIERITH# , [CMLTT . OH IEH , Weffiidt 04% ° o
s DX OH FT / sille s FEFAAIC s X8RIV . OH Thi, W I . = 2 50 o & o %de & a®
= 2504 o
B EESE0E - SEEEE 2 SEB, @, %o oo
Fig 1 Correlation between blood pressure and OH of the enrolled patients . ° %% }bg -1 a
200 ¢ dgéoxo & o
ab“i‘“ o, f o
1.50 o Bo% s 00 8
5014 &
10.00- e 3’; RO
- 100 o 3
.00 B | T T T T T T -
= 2.00 ] 2.0 4.0d 6.0 3.00 10,00
OH
001
f 3 IEiE%EE BNP 5 OH X RE = E
= Fig 3 Correlation between BNP and OH of patients
= 4004 T
2.004 3 AIFR IS K 1 BNP KT
_|- Tab 3 BNP level of patients with different hydration status
" 1 EWER 0
NP BEM (%) EOHEE I (%)
2.004
e Y a — BNP<100 pg/mL 46 (78.0) 46 (32.6)
Kiph AP  PRER WM 7
ERbR 100 pg/mL < BNP < 400 pg/mL 12 (20.3) 64 (45.4)
B2 TRFMEEREEENEERR BNP>400 pg/mL 1(1.7) 1(22.0)

Fig 2 Hydration status of patients with different pedal edema degree
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AWREER BN, BEBEIME, 7 BNP
KT 57 BARASE VA, AHIX L8 — I PRARHRIC 2
S A B R R

ik B B ARSI, ALLEH T 70.5%
(BB AL BT, X 5A D BEAE R E 201,
EuroBCM #fF5eHh, sdid BN 6 ASER . 26 A~ HubHY 636
BB B AT RN, 53.4% MBI AR R, B
— IR AT 1092 Bk N, BRI, SN 135 4
AEIENHLORILE B, SR B RE mlB AT EE b
56.6%, 2015 4 [E Br iE N5 5 47 2% (International Society for
Peritoneal Dialysis, ISPD) §i%& £8 0 I K AR FE4RT
AR RAAET B EE T, FEREHE S
BEE PR S G s B BCRRRBE AN H Tl 25 i 1
o, A R AR A%

BT A ARG i A R R AR AR
briEd. s, BRE X Sk, Al n F MRk ek
Py PP, [0 SRR w R bR, (B
E kAR AR A, R, Roh BTk & B, Rk
PR, i, TR R, MR R, WA AR
i R e R DR 535 o R B B AR, B
hrEd4n BNP, SRR A G i Bk T & (N-terminal pro
brain natriuretic peptide, NT-proBNP) . .0»4fRlk (atrial
natriuretic peptide, ANP) ZEHifg e B EwwRE, &
Q5050 2R X Gl il oMb, O 8 P e
BRI MR N T Ek B, X 3 RO iSOl
PR, BALREDFAG A N A . BURE X Wi
TR A B N BHRRE, TEIEE Al R BRI PR 1
T,

A BR B AR A R BT HOR, BAA T,
T, RO A ARRZE " 0 Ay v B AR
Bl R AL FZ M BIEIEATIRUE, TESE TiZT e —Fh&
M. AR RS EIHE %, R HAMARSGE
A LR PR R AR FE LA, A TBW F ECW, ik —2p
HHEH OH, fEA Rl A R AR HE4R, OH, OH/ECW
TEA 9 iz . B, ECW, OH/TBW, ECW/TBW
ECW/ICW i AT LA s e (.25 A 7 de bR o (L0 i o i
5y ARG, BOVRIREE . ANETER . izahERom, At
RS IECD N D REE-A n[FSE S

BEAERFSE ™ R, ME SRR AR, A&
AR AT LA B T e . K R i VR A PR Al AT 2
EARIRERRIR 2 —. ABFTCH, Wi S OH 2 1EAH
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5%, (B 36.2% M B AR B H MEER, 33.9% %
R B EIETE . Van Biesen Z& ™ {giFgEh 51.6% [
7 A U B I R Sl K, 28.5% Mz s IE B
MEF R, AT, s T R d - A &
K&, MEMEEREZ G ER AR IR =,
LR AGRILE, SR - M SKERG. s Bq
BARGR—BNR ARG, 1B E S % B 2 R B
A EEHLHI, ML R GRS 22 5wl LS SO
B B AR R LR F SRR e AN ] 48 I o e
SN A T BN 2, AR T M A R B
B A = BN Y, R FR IR, A0
REAN 4 B AR [ ISR w6 70 S8 fr AR I B

AL, SHBLEFHEEMIL, 5B
BEEIREE R T A, HA 67 i (47.5%) &R
Tt B E TCIEM, 8 4l (13.6%) 7w IEHIEE AT,
Hassan 2& 20 flyiF e e, 63.2% (%5 & 48 i B2 I IR
i, A BFTE = BRI I 7 s f T AR, [
AR 2R A R ER . IF el DU w4 /b &
B0, (HAEE R N2 RS0, R i A A
(T A7 1E— 7 BB s 3 2 A AT LA IR 25
B E N E, AEaThaE, EimKEEERTE,
SR EAB U B E IR IR 2 — . Agarwal 25 ™ [y
WFFEINA,  RAEAIRZS B ik Z 32 Bl T 50 ML 778 99 i A 725k IE
B BRI R A,

AWF5ed, BNP 5 OH & 2 2% IE 41, {HA 46 fi
(32.6%) 72 S B BNP<100 pg/mL, 1 {5 (1.7%)
75 IEH B BNP>400 pg/mL, BEAERFZE ™™ % B BNP
5 OH f#¢m A M, BNP w] LAVE A PEAL 7% Rk A1
TH, HEBBATFE S % B BNP f£25 & PE (4 i
[ERMR, OENaRAER, 20507 R e 55k
BNP 5y i3 hnit 32 25 K, Agarwal™ {F%E % B, BNP
KT SEIREIL A 26, A8 I 7 B A A 2B 2 5100 48 I
PEZEBEFALL, AR SO gL /N, BNP 45
WAL, [EIRE, OBIREA A, O ILGR I /& BNP 5y i
B N . seAh, B IR 4t Rl LA BNP 7k,
H i i e Z B 4T 5 BNP [(ubrif s

REMELHMERRM A EENERRE, A
Wabel 25 "™ $5 i, ifl T F0 OH £5 & PF i A Bh T 17 135 1fn.
JERIR, HlEA LR 28 B0l 56105 %, Agarwal
2 B B P REME B PR A R, HERARERE
A MR ARSI AR R R, B riEb R 517, A
BT R RN BILO I A R e P R 25, Lee 25 ™ FoR
B BNP ER BRI A AR, {5 BNP KE 5%

LSS (B L 2018, 38®) ()
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AN ZE ST B DI, BNP ol ] TR0 & 1 2
EIhRE. EY R AR PR 2 B R H S s IR,
il BNP g O A5 (05 A0 7 A A8 SRR, SR PRAE AT RE
AT LA S A R T

Lk bR, 2R R A I

FFIbEEE . BNP
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