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Clinical study on relationship between plasma volume and blood pressure
in patients undergoing chronic hemodialysis

FANG Yan, ZHANG Wei-ming, YAN Yu-cheng, LU Ren-hua, WANG Yong-mei, ZHU Ming-li, NI Zhao-hui, QIAN Jia-qi
( Renal Division, Renji Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200001, China)

[Abstract] Objective To explore the association between plasma volume and blood pressure during hemeodialysis in
patients undergoing chronic hemodialysis. ~Methods Thirty-six patients undergoing chronic hemodialysis were divided into
normotensive group (n =16) and hypertensive group (n =20) according to blood pressure before hemodialysis. The blood
pressure and body weight before hemodialysis and after hemodialysis were recorded, and serum total protein concentrations
were measured to determine the changes of plasma volumes ( APV). Statistical analysis was performed with SPSS 13.0
software.  Results In normotensive group, the systolic pressure was (123.3 +19.9) mmHg (1 mmHg =0. 133 kPa)
before hemodialysis and (122.3 +27.0) mmHg after hemodialysis, the diastolic pressure was (69.6 +9.2) mmHg before
hemodialysis and (70.9 +17.0) mmHg after hemodialysis, and there was no significant difference between systolic pressure
and diastolic pressure before hemodialysis and those after hemodialysis (P >0.05). During hemodialysis in normotensive
group, the change of body weight was (2.7 £1.4) kg, and APV was (14.7 +£10.8) % . In hypertensive group, the systolic
pressure was ( 162. 6 + 16. 2) mmHg before hemodialysis and (148. 2 + 31. 1) mmHg after hemodialysis, the diastolic
pressure was (86.6 +9.6) mmHg before hemodialysis and (82.1 +14.4) mmHg after hemodialysis, the systolic pressure
after hemodialysis was significantly lower than that before hemodialysis ( P <0.05), while there was no significant difference
between diastolic pressure before hemodialysis and that after hemodialysis (P >0.05). During hemodialysis in hypertensive
group, the change of body weight was (3.2 +1.3) kg, and APV was (20.4 +14.4) % . Correlation analysis revealed that
blood pressure before hemodialysis and after hemodialysis in hypertensive group and normotensive group was not significantly
related to APV and changes of body weight during hemodialysis (P >0.05). Conclusion During hemodialysis, changes
in plasma volume do not influence changes in blood pressure before hemodialysis and after hemodialysis, and reduction in
body weight is insufficient to reflect the changes of plasma volume and may be of limited effect to predict the changes in
blood pressure before hemodialysis and after hemodialysis.
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B E R K B 'S =38 (end-stage renal disease,
ESRD) R MB BN BEHZE LK REZ—,
SHEMEN BE L MEERNBRBEAIRILE, 2
EHMBENBEREHELARER . 454
MEEHNBESMENRBILERS, KPP BEEA
RERFAMNEENRE MEFAEL S NHEAN
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B[R] S 2 B o AR P AR R B T X I B R B ST A
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1.1 MRHMoH

PEHK 2009 4 3 A—8 A LB KRFEES B
FHE Y R Be '8 BERL M % 4L o 0 H ESRD 3% 4
RELBEEN BT EE 36 GIE AR R, B
B E Y Fresenius ZHTHl, FTHPS FE 7 4% 71 R
P, AT EE AR 1.6 m*, B IR S EL BT I, 1L
E 200 ~300 mL/min, EHE R E 500 mL/min, &
P2 ~3 /A ENE 10 ~12 b/ BT R B
HEFESERENER 2 d NEFEIRERT R
36 ) B E RAEEH AT ML R K2 NIEF MLEZ (n =16,
Ifil f= <140 mmHg/90 mmHg) (1 mmHg =0. 133 kPa)
MEMESH (n =20, & >140 mmHg/90 mmHg) ,
1.2 PR

AATENMEBLRBENLENKRE &
P Z AT A ML % B 2 B (serum total protein, STP) K
FHEARD HE MR A BTRME(APY), APV =
[(STPgyr — STP s ) /STP gy ] x100% ,
1.3 St¥hk

KA SPSS 13.0 A G #HEGRITF . T E
TR x x5 18, AN BORA ¢ 1% THROBOR
DURABAE R E R, A BCR A '3 ER Fisher
¥EH K% ., A Spearman AR T KXo H M 4t
MEFEH B E BV APV MR EL S M E
BIMRHE, P<0.05 RAERARITFRE L,

2 5 R

2.1 —BREA

36 PIZERFvE M BE B E T+, 5 420 4, Ltk
16 fil ;4F i 27 ~ 81 %, FHJ4F I (58.0 £14.0) % 5 &
Prie 1 ~15 4 P BERR (6.0 £3.9) 4, IEFIM
EABEREAFOERBEE IRER U, ZHE.

B EBEA EREE R REEER EHEE
FELBLERAHS g B EAR R REEENE
BARBRS B, mmEBEL2 P, 28RS FHRK
BR RAEEER KRNEEXTREREERS
LELREAE 6 B, P4 B E 5 408 A E A it
HBEERHESEIHFREX(P>0.05) (% 1),

x®1 BEEEXHEH
Tab 1 Basic data of patients

EFmEH ®ROLEH Bk
(n=16) (n=20) (n=36)
58.9+14.8 57.3:13.6 58.0:14.0
6.2+4.4 59:3.6 6.0x3.9
9(56.0) 11(55.0)  20(55.6)
8(50.0) 17(85.0)® 25(69.4)

mE

FHER/ S

T ENTER/
BHBRE/ (n,%)
RARERBRE/ (n,%)

CP<0.05 SE¥MEALE,

2.2 BEHTRTEMIME AR EMAPY

FABEVRTE MM E AR ERM APV BEARERL
2, ZRITEANTERER EEFEMEA, EV AT
ERREEMFRKELRBREZRHTHITERE X (P>
0.05); BN SR FIEREZMERMAPY 4514
(2.7+1.4)kg f1(14.7+10.8)% , EEMEH, B
HERSEEEZ|RTENG(P <0.05) , MEHETE
MEFKRELEERTSRITERX(P>0.05) ;&
BHREREZMEMAPY 4518 (3.2£1.3) kg #
(20.4+14.4)% , HiE LESE R B 5 : WA RSB
MERKEEURBEMATNTFRKELK, ZRHE
GiitFE X (P <0.05) , i P 41 A & A7 5 5 i L &
TlE R APV WE, ZRH TG ¥E X
(P>0.05),

K2 HESEBEFUENLE.AREMAPV
Tab 2 Blood pressure, body weight and APV before hemodialysis
and after hemodialysis

i EFMEHA(n=16)
Y45 B/ mmHg
EATET
EE
#¥5k FE/mmHg
EATET
EE
B kg
EATET
EE
EE
APV/%

B ARETAE - BWITERE - BHE KRR, OP<0.05 558
AT ; ®P<0.05 SEXmEHALE.

RILEH(n=20)

123.3 £19.9 162.6 +16.2%

122.3 £27.0 148.2 £31.172
69.6+9.2 86.6 £9.6%
70.9£17.0 82.1+14.4
58.0176.6 59.8£12.5
55.3+6.8 56.6 +12.1
2.7:1.4 3.21.3

14.7 £10.8 20.4+£14.4
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2.3 MBI WER

ENHERRAEE FKES APV Mk R B2 E
Spearman AR EM XML RER . WABRE  BEFMXH(P>0.05)(F£34),

R3 EFENEABFAENESGREFLEMAPY FEXE

Tab3 Correlation of blood pressure with changes in body weight and A PV before hemodialysis and after hemodialysis in normotensive group
EHTHI ETE ETHT EE ETHT Ea
B ABEEE AEFHRE AfRFRE
W E WgEE g 3:3 fFKE hEE EE
r=0.755
EtEREE P=0.001
AWEE r=0.023 r=0.673
P=0.934 P=0.004
B RERE r=0.621 r=0.534 r=0.114
i
I P=0.001 P=0.033 P=0.675
r=0.679 r=0.858 r=-0.542 r=0.082
& K P=0.040 P =0.000 P=0.030 P =0.000
AFFHRE r=0.527 r=0.873 r=0.736 r=0.402 r=0.870
P=0.030 P =0.000 P=0.001 P=0.122 P =0.000
r=0.385 r=0.331 r=-0.070 r=0.102 r=0.309 r=0.389
TR P=0.141 P=0.211 P=0.79% P=0.708 P=0.245 P=0.137
r=0.337 r=0.268 r=0.028 r=0.101 r=0.290 r=0.361 r=0.987
YRR P=0.201 P=0.315 P=0.917 P=0.709 P=0.275 P=0.169 P =0.000
MMEFE r=0.453 r=0.49%4 r=-0.242 r=-0.062 r=0.268 r=0.360 r=0.646 r=0.517
P=0.078 P=0.052 P =0.366 P=0.821 P=0.315 P=0.171 P=0.007 P=0.040
APV r=-0.042 r=0.134 r=-0.157 r=0.371 r=0.088 r=0.170 r=0.230 r=-0.071 r=0.466
P=0.878 P=0.621 P=0.561 P=0.157 P=0.745 P=0.528 P=0.934 P=0.793 P =0.069
x4 ENEHBHAENESHEREELMAPV HEAXE
Tab 4 Correlation of blood pressure with changes in body weight and /\ PV before hemodialysis and after hemodialysis in hypertensive group
EHTHI ETE ETHT EE ETHT Ea
& ABEEE AEFHRE AfRFRE
W E WgEE g 3:3 fFKE hEE EE
BEREE o
P=0.001
AWEE r=-0.210 r=-0.861
P=0.374 P =0.000
r=0.004 r=0.183 r=0.171
i
BHTHE P=0.987 P=0.563 P=0.472
r=0.258 r=0.743 r=-0.810 r=0.213
& K P=0.272 P =0.000 P=0.000 P=0.368
ABHKE r=-0.242 r=-0.775 r=0.863 r=0.421 r=—0.796
P=0.304 P =0.000 P=0.000 P=0.064 P =0.000
r=-0.173 r=0.176 r=-0.353 r=0.059 r=0.430 r=-0.362
TR P=0.466 P=0.459 P=0.126 P=0.805 P=0.059 P=0.117
B EERE r=-0.183 r=0.174 r=-0.358 r=0.032 r=0.415 r=-0.365 r=0.94
P=0.441 P=0.463 P=0.121 P=0.8%4 P =0.069 P=0.113 P=0.000
MMEFE r=0.050 r=0.052 r=-0.03¢ r=0.263 r=0.229 r=-0.051 r=0.273 r=0.169
P=0.833 P=0.829 P=0.887 P=0.265 P=0.331 P=0.831 P=0.245 P=0.475
LPY r=0.430 r=-0.32 r=0.171 r=0.138 r=0.177 r=0.249 r=0.063 r=0.150 r=0.135
P=0.059 P=0.087 P=0.472 P=0.563 P =0.456 P=0.289 P=0.792 P=0.835 P =0.570
s w o ESRD &7 8. 1> 1L B 2 75 19 55 6 3 22 [ i 3% 38 A
1\

Ol B B AR ESRD MM ENT BERNE
WHAREZ—. REBRRBEERENEBRER,

BERY 15 ~30 £51, T W A i P T 8 AG 0 IL 85° 5 5 B
BRERFARY ., BMERESE LB ENBE
BERLNKHRES —, SHEETSRENRER
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ABIE, BEFR X0, BHNAHEEMN 1% T
HRE,BHATRHEET A E 1 mmHg, BEHSEF
W4 PR A Ak ¥ B hn 1. 08 mmHg, Lins 257 BF5748
,ENFMEERNERTELEARBEERKESE
BB BT IS T M. Leypoldt 47 B 57 %
B, BTN REERKSENMMENRERSEE
MR B EM X, T Ibrahim 2™ BIE R 3, E 4 M
REBNEASBEHRIABNGRIMNE LS ZEHX%
Mo I VB BT I A B O T A 1 R AT BT
G BE AR R AL MR, X R4 5K I B
WEEREZ BT S AXERREZ —, AFRERE
7« BT BB A 1 A B I JE 7 75 AR IR 4R
EBOBNBRERERN, XS Chara £ B
g R IR, DI R IR BT A0S Bl 4 IR A
FkEA LS BIEE P KRN MREERHEL
KB EM XM, X5 Tbrahim %™ 71 Krepel 2" f
B4 MM

I Y T R L R R L 3 7 B U B X AR —
FREDERAETR " HE, Charra 38R,
MEENBRENENOEEET LI SHEEE
WOAERMEHE, EHNRERIBTLEEE
IR E D3 — 2 1 3% 4 B I 98B AT B A
BRBELBRRE™ , BEBWHERIERE
BRI BN S MHEZ A EEHEN
R AFELREH NERNANEERRE. &
W EERASBER BERSREAE X, ik
EERBARF DR ABRmEEERES™,
mBEEHIBFHMESCBEEERRN, EZE
Z-MEEHERE XBRHE N PESHMBEE
Y, BAh, Charra BB H MK BHBE
MESAFERERAEXMMEERR, SNEBNE
ESEM SRS MBS EEE T AR EBSRE
X, WFHEREEREL” . ERXBE B A
BIRBIE BT BE MR AR S MRS A EN.

ZEFRERUELBEENBEBENIBF 0
RRBHEBRNBEBENIENLEZLTEBE
EW REENSBETRREN THRE AR UH
RuaEAERES, BATHRENATE MLERE kL
WERER. MTAFRFRAREFEHERR
mEe M FERIBFRERERNBABEIEN
BE R AME TN E, RN BENBHIBFHE
BT g W R e, AR RER /D,
T A EY KRR FETREATE.
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